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Gender specific sexual
dysfunction in patients with
depression

Xinyu Liu, Zizhao Feng®, Britta Galling?3!, Na Qi*,
Xue-quan Zhu!, Le Xiao*and Gang Wang!
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Adolescent Psychiatry and Psychotherapy, Centre for Integrative Psychiatry, School of Medicine, Kiel,
Germany, *Department of Child and Adolescent Psychiatry, Psychosomatic Medicine and
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Background: This study aims to investigate the factors associated with sexual
dysfunction (SD), with a particular focus on the influence of sex on the occurrence
and severity of this condition in patients with major depressive disorder (MDD).

Method: Sociodemographic and clinical assessments were conducted on 273
patients with MDD (female=174, male=99), including the ASEX, QIDS-SR16, GAD-
7, and PHQ-15. Univariate analyses, independent samples t-test, Chi-square test,
and Fisher's exact test were used as appropriate, and logistic regression analysis
was used to identify correlation factors for SD. Statistical analyses were performed
using the Statistical Analysis System (SAS 9.4).

Result: SD was reported in 61.9% of the participants (ASEX score=19.6+5.5), and
the prevalence of it in females (75.3%, ASEX score=21.14+54) was significantly higher
than thatin males (38.4%, ASEX score=17.1+4.6). Factors associated with SD included
being female, being aged 45 years or above, having a low monthly income (<750
USD), feeling more sluggish than usual (a QIDS-SR16 Item 15 score of 1 or above),
and having somatic symptoms (evaluated with the total score of PHQ15).

Limitation: The use of antidepressants and antipsychotics might be a confounding
factor affecting sexual function. Also, the lack of information in the clinical data
regarding the number, duration, and time of onset of the episodes limits the
richness of the results.

Conclusion: Our findings reveal the sex differences in the prevalence and severity
of SD in patients with MDD. Evaluated with the ASEX score, female patients
showed significantly worse sexual function than male patients. Being female,
having a low monthly income, being aged 45 years or above, feeling sluggish,
and having somatic symptoms may increase the risk of SD in patients with MDD.

major depressive disorder, sexual dysfunction, gender, ASEX, female

1. Introduction

The symptoms of major depressive disorder (MDD) include emotional, cognitive, and
somatic symptoms (1, 2). In addition to the core symptoms, sexual dysfunction (SD) is reported
by a majority of patients with MDD (3) and is associated with a low quality of life (4). Despite
extensive research on MDD, SD has rarely been examined or considered as an associated factor
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of MDD. According to the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5™), SD is a clinically
significant disturbance in a person’s ability to respond sexually or to
experience sexual pleasure, including delayed ejaculation, erectile
disorder, female orgasmic disorder, female sexual interest/arousal
disorder, genitopelvic pain/penetration disorder, and others (5).

In the general population, the prevalence of SD in the
United States is 43% for women and 31% for men (6). According to
an epidemiological summary of sexual dysfunction in Asia, 37% of
men and 45% of women in China have at least one type of sexual
dysfunction (7). Although there are some regional variations in the
reported prevalence of SD, most of the literature shows a higher
prevalence of sexual dysfunction in women than in men (7, 8). The
most common sexual dysfunctions in men are erectile dysfunction
and premature ejaculation; in women, those are low sexual desire and
impaired sexual arousal (9). Recently, it has been reported that the
prevalence of SD in patients with MDD ranges from 46.66 to 90% (4,
8, 10), much higher than that in the general population, and SD might
have a great impact on the quality of life and prognosis of patients.

The pathogenesis and related factors of SD are complicated. Some
researchers have surmised that SD may be associated with the patient’s
age, education level, physical health, emotional state, social and
economic status, and cultural background (8, 11, 12). Moreover, the
severity of MDD and the use of antidepressants have also been
considered associated with the development of SD (13). Research has
also found that SD occurred more frequently and was more severe in
female patients with MDD than in male patients (8, 12), with
symptoms including restricted sex drive and arousal, inability to reach
orgasm, and decreased satisfaction from orgasm (14).

As sexual activity and functioning are sensitive topics in Asian
cultural contexts, epidemiological studies published on sexual
disorders in China are rare. Even fewer studies have taken patients
with MDD as study subjects. Moreover, the impact of SD might
be underestimated in Eastern cultures as patients with MDD may
often be reluctant to talk about SD, even when they are in a hospital
for the treatment of MDD. As there is limited evidence regarding the
occurrence and severity of SD in patients with MDD, especially with
regard to sex differences, this study aims to compare the sex differences
in the aforementioned issue in a non-Western sample and, therefore,
provide deeper insights into the biological and cultural pathogenesis.

2. Methods
2.1. Study design and participants

This study is a post-hoc data analysis of a Chinese nationwide
naturalistic, prospective multi-center study conducted from May 2016
to October 2017 (15). It was approved by the Ethics Committee of
Beijing Anding Hospital, Capital Medical University in 2016 and was
approved by the ethics committees of all participating units (approval
number: 2016-Science-Research-No.37). All patients participated in

Abbreviations: QIDS-SR16, The 16-item quick inventory of depressive
symptomatology-self-report; GAD-7, Generalized anxiety disorder 7-item; PHQ-
15, The 15-item patient health questionnaire; MDD, Major depressive disorder;

SD, Sexual dysfunction; ASEX, Arizona Sexual Experience Scale
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the survey voluntarily and signed informed consent forms. The
primary study included patients aged 18 years or older diagnosed with
major depressive disorder (MDD) according to the International
Classification of Diseases, Tenth Revision (ICD-10) criteria and
treated with at least one antidepressant for 8-12 weeks at any of the 16
participating psychiatric outpatient centers. Patients with comorbid
bipolar disorder, schizophrenia, schizoaffective disorder, or other
mental disorders associated with medical conditions or substance use
were excluded.

2.2. Assessments and outcomes

Sociodemographic and clinical characteristics were collected at
baseline. We assessed the severity of depression and anxiety using
the 16-item Quick Inventory of Depressive Symptomatology-Self-
Report (QIDS-SR16) and the Generalized Anxiety Disorder 7-Item
(GAD-7) scale. The 15-item Patient Health Questionnaire (PHQ-15)
was used to assess somatic symptoms. The Arizona Sexual
Experience Scale (ASEX) was used to screen for sexual
dysfunction (SD).

The QIDS-SR16 covers all the nine symptoms of MDD described
in DSM-5. The items are measured on a 4-point scale ranging from
0 to 3, with a higher score indicating a higher severity of the
measured symptom. The total score ranges from 0 to 27. The Chinese
version of the scale has good reliability and validity (Cronbach’s
a=0.86) (16).

The GAD-7 scale consists of seven items. Each item is scored from
0 to 3 points, and the total score, as the sum of the scores of all items,
ranges from 0 to 21 points. A higher score indicates a more severe
symptom. The Chinese version of the GAD-7 scale has good
psychometric properties (Cronbach’s a=0.92) (17).

Different from the Patient Health Questionnaire-9 (PHQ-9),
which focuses on depressive symptoms, the PHQ-15 measures
somatic distress. It contains 15 items rated on a 3-point Likert scale
ranging from 0 (not bothered at all) to 2 (bothered a lot). The Chinese
version showed satisfactory internal consistency and test-retest
reliability in a Hong Kong population (Cronbach’s «=0.89) (18).

The ASEX is a five-item, easy-to-use rating scale for five domains
of sexual function (sex drive, arousal, vaginal lubrication, ability to
reach orgasm, and satisfaction from orgasm). The score of each item
ranges from 1 to 6, and the total score ranges from 5 to 30. SD is
defined as (i) a total ASEX score of 19 or above, (ii) any item with a
score of 5 or above, or (iii) any three items with a score of 4 or above.
The ASEX is a reliable, valid, and sensitive tool to measure SD in both
males and females (19). The Chinese version of ASEX was used in this
study because it has been shown to have good psychometric properties
in Chinese patients with MDD (Cronbach’s @=0.85) (20). All
participants were instructed by a psychiatrist before completing the
self-rating scale.

2.3. Statistical analysis

All statistical analyses were conducted using the Statistical
Analysis System (SAS 9.4). In the univariate analyses, independent
samples t-test, Chi-square test, and Fisher’s exact test were used as
appropriate. Logistic regression analysis was performed to explore the
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TABLE 1 Demographic and clinical characteristics of all participants.

Included Excluded iy
(N=99) (N=37)
Age 409+11.7 45.9+16.3 -1.73 0.0904
Marital status 0.0202
Married/
74 (75.5%) 22 (59.5%)
partnered
Divorced/
1(1.0%) 3(8.1%)
separated
Widowed 1(1.0%) 3 (8.1%)
Single 22 (22.5%) 9 (24.3%)
Living 0.464
alone 8(8.2%) 5(13.5%)
with family
(parent, spouse, 83 (84.7%) 30 (81.1%)
sibling)
with friends 3(3.1%) 2 (5.4%)
other 4 (4.1%) 0(0.0%)
Years of
13.1+4.0 11.4+4.1 1.78 0.078
education
Monthly average
2.58 0.4602
revenue, USD
<150 12 (12.1%) 7 (18.9%)
150-750 47 (47.5%) 20 (54.1%)
750-1,500 21 (21.2%) 6(16.2%)
>1,500 19 (19.2%) 4(10.8%)
First depressive
62 (62.6%) 22 (59.5%) 0.11 0.7352
episode
Duration of
21.3x16.2 21.1+19.6 0.06 0.1433
current episode
Duration of
9.6+£1.6 9.4+1.6 0.5 0.6183
antidepressant
Antidepressant
69 (69.7%) 22 (59.5%) 1.28 0.2588
monotherapy
Antipsychotic
34 (34.3%) 20 (54.1%) 4.37 0.0366
co-treatment
QIDS-SR16 7.6+4.5 8.6+5.1 -1.14 0.2558
GAD-7 44+40 50+5.2 0.0071 0.9328
PHQ-15 5.6+4.2 6.9+4.7 —1.46 0.1463
Include Exclude
Female thy P
(N=174) (N=118)
Age 41.4+11.6 51.7+16.4 —6.25 <0.0001
Marital status 22.11 <0.0001
Married/
147 (84.5%) 74 (63.3%)
partnered
Divorced/
2 (1.2%) 9(7.7%)
separated
Widowed 3 (1.7%) 10 (8.6%)
Single 22 (12.6%) 24 (20.5%)
(Continued)
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TABLE 1 (Continued)

Living 0.0803
alone 7 (4.0%) 13 (11.1%)
with family
(parent, spouse, 158 (90.8%) 97 (82.9%)
sibling)
with friends 7 (4.0%) 4 (3.4%)
other 2 (1.2%) 3 (2.6%)
Years of
12.3+£3.7 10.7+4.8 3.04 0.0027
education
Monthly average
4.65 0.1993
revenue, USD
<150 48 (27.6%) 32 (27.6%)
150-750 90 (51.7%) 69 (59.5%)
750-1,500 30 (17.2%) 10 (8.6%)
>1,500 6 (3.5%) 5 (4.3%)
First depressive
101 (58.1%) 76 (64.4%) 1.19 0.275
episode
Duration of
20.6+£14.7 21.8+16.7 0.51 0.4714
current episode
Duration of
9.8+1.7 9.7x1.6 0.22 0.8237
antidepressant
Antidepressant
129 (74.1%) 89 (75.4%) 0.06 0.8042
monotherapy
Antipsychotic
54 (31.0%) 54 (45.8%) 6.54 0.0105
co-treatment
QIDS-SR16 7.4+4.7 6.5+4.1 1.61 0.1084
GAD-7 4.0+4.1 33+3.9 3.64 0.0564
PHQ-15 6.5+4.5 55+4.1 2.38 0.1227

QIDS-SR16, the 16-item quick inventory of depressive symptomatology-self-report; GAD-7,
generalized anxiety disorder 7-item; PHQ-15, the 15-item patient health questionnaire;
The bold are p-values that are less than 0.05 (indicating statistically significant differences).

correlation of SD with sex, age, years of education, monthly income,
each item of QIDS-SR16, depressive symptoms (QIDS items), anxiety
symptoms (GAD-7), somatic symptoms (PHQ-15), and antipsychotics
co-treatment. The statistical significance was set at p <0.05 (two-sided).

3. Results
3.1. Attrition bias

A total of 428 eligible patients were approached for the study. After
excluding 155 patients who did not complete the ASEX questionnaire
or indicated that it was “not applicable” due to sexual inactivity, 273
patients (174 females, 99 males) with a mean age of 41.2+11.6
(range=19-67) were included in the analysis. There were significant
differences in marital status and antipsychotic co-treatment between
included and excluded male patients, as well as in marriage status,
antipsychotic co-treatment, age, and years of education between
included and excluded female patients (see Table 1 for details).
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TABLE 2 Sample characteristics (overall, males and females).

10.3389/fpsyt.2023.1194228

Total (N=273) Male (N=99) Female (n=174) tl P
Age 41.2+11.6 409+11.7 41.4+11.6 -0.37 0.7100
Education, year 12.6+3.8 13.1+£4.0 12.3+£3.7 1.84 0.0665
Current episode, week 20.9+15.2 21.3+16.2 20.6+14.7 0.0864 0.7688
Symptom severity
Depression (QIDS-SR total score) 7.5+4.6 7.6+4.5 7.4+4.7 0.28 0.7799
Anxiety (GAD-7 total score) 4.2+4.0 44+4.0 4.0+4.1 1.09 0.2975
Somatic symptoms (PHQ-15 total score) 6.2+4.4 5.6+4.2 6.5+4.5 2.51 0.1132
Age 2.13 0.3455
18-30 60 (22.0%) 24 (24.2%) 36 (20.7%)
30-45 115 (42.1%) 45 (45.5%) 70 (40.2%)
>45 98 (35.9%) 30 (30.3%) 68 (39.1%)
Marital status - 0.1626
Married/partnered 221 (81.3%) 74 (75.5%) 147 (84.5%)
Divorced/separated 3(1.1%) 1 (1.0%) 2 (1.2%)
Widowed 4 (1.5%) 1(1.0%) 3 (1.7%)
Single 44 (16.2%) 22 (22.5%) 22 (12.6%)
Living - 0.1791
alone 15 (5.5%) 8 (8.2%) 7 (4.0%)
with family (parent, spouse, sibling) 241 (88.6%) 83 (84.7%) 158 (90.8%)
with friends 10 (3.7%) 3(3.1%) 7 (4.0%)
other 6(2.2%) 4 (4.1%) 2 (1.2%)
Monthly average revenue, USD 24.71 <0.0001
<150 60 (22.0%) 12 (12.1%) 48 (27.6%)
150-750 137 (50.2%) 47 (47.5%) 90 (51.7%)
750-1,500 51 (18.7%) 21 (21.2%) 30 (17.2%)
>1,500 25 (9.2%) 19 (19.2%) 6 (3.5%)
Antidepressant treatment
Antidepressant monotherapy 198 (72.5%) 69 (69.7%) 129 (74.1%) 0.62 0.4294
Antidepressant polypharmacy (>2 75 (27.5%) 30 (30.3%) 45 (25.9%) 0.62 0.4294
antidepressants)
Antipsychotic treatment
Antipsychotic monotherapy without
antidepressant
Antipsychotic-antidepressant co-treatment
Antipsychotics co-treatment 88 (32.2%) 34 (34.3%) 54 (31.0%) 0.32 0.5739

n, number of patients; QIDS-SR16, the 16-item quick inventory of depressive symptomatology-self-report; GAD-7, generalized anxiety disorder 7-item; PHQ-15, the 15-item patient health
questionnaire; The bold are p-values that are less than 0.05 (indicating statistically significant differences).

3.2. Description of overall sample

The majority of the sample was married or partnered, lived
with family, had a monthly average revenue of 150-750 USD (low
and middle income), and had a high-school-level education.
Mono-antidepressant treatment was used in 72.5% of the sample.
Patient and illness characteristics did not significantly differ
except for monthly income, which was higher in males with MDD
(p<0.0001) (Table 2).

Frontiers in Psychiatry

3.3. Sexual dysfunction in males and
females with MDD

Of the 273 patients, 169 (61.9%) reported sexual dysfunction with a
mean ASEX score of 19.6+5.5. Females had a significantly higher
frequency of sexual dysfunction than males (75.3% vs. 38.4%, p<0.001),
with low sex drive reported in 44% of all female patients and difficulty in
sexual arousal reported in 26.7% of them. Among male patients, 11.1%
had difficulty in penile erection; among female patients, 25.9% had
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difficulty in vaginal lubrication. Difficulty in reaching orgasm was
reported in 29.7% of all patients, and unsatisfying orgasm was reported
in 28.9% of them. Evaluated with the item scores and the total score of the
ASEX, female patients experienced much more severe dysfunction in all
sexual domains compared to male patients (all p<0.01) (Table 3).

3.4. Factors associated with sexual
dysfunction in patients with MDD

The logistic regression model for the overall sample showed that
being female (OR=4.5, 95%CI: 2.46, 8.24), being aged 45 years or
above (OR=2.33, 95%CI: 1.06, 5.10), low monthly income (<750
USD, OR=3.64, 95%CI: 1.91, 6.65), feeling more sluggish than usual
(QIDS-SR16 Item 15 score>1, OR=2.05, 95%CI: 1.11, 3.79), and
having somatic symptoms (total score of PHQ15, OR=1.09, 95%CI:
1.01, 1.17) were associated with sexual dysfunction (see Table 4).

4. Discussion

We observed a significant sex difference in sexual dysfunction
among patients with MDD. The prevalence of sexual dysfunction was
significantly higher in female patients than in male patients. Female
patients demonstrated significantly more severe dysfunction in all sexual
domains, as indicated by both item and total scores of ASEX, than male

TABLE 3 Sexual dysfunction (overall*, males and females).

10.3389/fpsyt.2023.1194228

patients. Our study suggests that sexual dysfunction in patients with
MDD is likely associated with female sex, age above 45, low monthly
income (< 750 USD), feeling more sluggish than usual (QIDS item
15>1), and having somatic symptoms (evaluated with the total score
of PHQI5).

An epidemiological summary of sexual dysfunction in Asia
by Lewis et al. (7) reported that 37% of men and 45% of women
in China have at least one type of sexual dysfunction. In the
general population, women typically report more sexual
functioning problems than men (21). The prevalence of sexual
dysfunction is much higher in MDD patients than in the general
population (8, 10, 22). A meta-analysis of 12 cross-sectional
studies on depressive and persistent depressive disorders revealed
that 82.75% of women (95% CI: 74.71-90.78) and 63.26% of men
(95% CI: 52.83-73.69) experienced general sexual dysfunction
(23). Our study found that, according to self-assessment results,
61.9% of patients with MDD experienced sexual dysfunction,
with a significantly higher prevalence of sexual dysfunction in
females (75.3%) than in males (38.4%). Our results are consistent
with previous reports on the prevalence of sexual dysfunction,
indicating a higher prevalence of sexual dysfunction in females
with MDD than in males with MDD. Sex differences in sexual
dysfunction in patients with MDD may be attributed to
underlying neurobiological mechanisms (24). Patients with MDD
exhibit decreased activation in various brain regions during
visually evoked sexual arousal: males show decreased activation

Total N=273 Male N=99 Female N=174 P

ASEX total score ‘ 19.6+5.5 ‘ 17.1+£4.6 ‘ 21.1+5.4 ‘ <0.0001
Positive item (>5), n (%)

quantify sex drive 120 (44.0%) 30 (30.3%) 90 (51.7%) 0.0006
arousal 73 (26.7%) 10 (10.1%) 63 (36.25%) <0.0001
vaginal lubrication or penile erection 56 (20.5%) 11 (11.1%) 45 (25.9%) 0.0037
ability to reach orgasm 81 (29.7%) 16 (16.2%) 65 (37.4%) 0.0002
satisfaction from orgasm 79 (28.9%) 17 (17.2%) 62 (35.6%) 0.0012
Number of ASEX positive item 1.5+19 0.8+15 1.9+2.0 <0.0001
Sexual dysfunction 169 (61.9%) 38 (38.4%) 131 (75.3%) <0.0001

ASEX, Arizona Sexual Experience Scale; N, number of patients.

*Qverall Sexual dysfunction was defined as (i) a total score > 19, (ii) > 5 in any item, or (iii) > 4 in three items.

TABLE 4 Factors associated with sexual dysfunction.

i SE 7 P OR (95% Cl)

Age strata

40-45 vs. 18-30 —0.31 0.20 2.38 0.1229 0.95 (0.46,2.00)
>45 vs. 18-30 0.58 0.22 7.12 0.0076 2.33 (1.06,5.10)
Female 1.50 0.31 23.85 <0.0001 4.50 (2.46,8.24)
Total score of PHQ15 0.08 0.038 4.65 0.0311 1.09 (1.01,1.17)
Income level*: < 750 vs. >750 0.65 0.16 15.42 <0.0001 3.64 (1.91,6.95)
QIDS Item 15 (feeling more sluggish than usual) > 1 0.36 0.16 5.32 0.0211 2.05(1.11,3.79)

*#USD; n, number of patients; QIDS, the 16-item quick inventory of depressive symptomatology-self-report; PHQ-15, the 15-item patient health questionnaire.
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in the hypothalamus, thalamus, caudate nucleus, and temporal
gyrus, and females show decreased activation in the para-
hippocampal gyrus and anterior cingulate cortex, which are
vulnerable during MDD episodes (25, 26). Difficulty in
communicating with life partners or the influences of East Asian
cultures on the patients may also contribute to these results. The
prevalence of sexual dysfunction in patients with MDD is
associated with the severity of depression (27). Our results
indicate that the severity of depression was similar between the
male and female groups (there was no significant difference in
the QIDS-SR total score between the male and female groups);
therefore, the effect of sex on the prevalence of sexual dysfunction
in patients with MDD was not substantially affected by the
severity of depression.

In our study, female patients had higher scores across all
domains of sexual dysfunction in the ASEX, including low sex
drive, difficulty with sexual arousal, difficulty in achieving penile
erection or vaginal lubrication, difficulty in achieving orgasm,
and unsatisfying orgasm. Lai et al. ((14)) reported similar
findings, with females (the mean ASEX score was 20.88)
exhibiting significantly higher ASEX scores than males (the mean
ASEX score was 16.93). Although some studies have suggested
that ASEX scores are associated with the severity of depressive
symptoms (10, 14), we found no significant correlation between
the QIDS-SR16 total score and the ASEX score in our study.
However, the occurrence of SD was indeed associated with one
item of the QIDS-SR16 (the score of Item 15 feeling more sluggish
than usual >1). In a 6-month follow-up study, we found no
significant difference between the ASEX total scores of patients
with or without remission, and sexual dysfunction did not
improve with the alleviation of depressive symptoms (15).
Therefore, our results suggest that sexual dysfunction in patients
with MDD may be relatively independent of the severity of
depressive symptoms, but may be affected by certain domains of
MDD symptoms such as feeling sluggish. Nonetheless, it should
be noted that some studies have suggested a strong association
between SD and depressive symptoms evaluated with objective
scales such as the HDRS (14, 28) or MADRS (29). The difference
in evaluation tools may account for the varied conclusions.

Our results reveal that being female and feeling more sluggish than
usual (a QIDS-SR16 Item 15 score > 1) are associated with SD, along with
being aged 45years or above, having a low monthly income, and having
somatic symptoms (evaluated with the total score of PHQ15). These
factors may predict the likelihood of developing SD in patients with
MDD, and we will discuss each factor individually below.

The mean age of our study population was 41 years for both male
and female groups. Previous research suggests that sexual dysfunction
may increase with age (3, 30). As women age, they experience a reduction
in pelvic muscle tension, relaxation of the urethral meatus, a decrease in
orgiastic rectal contractions, vaginal dryness associated with declining
estrogen, and reduced libido (possibly linked to a decline in androgen
levels (31)). In males, age-related changes in sexual response include a
decrease in libido, the number and frequency of morning erections,
penile sensitivity, and arousal, as well as a longer time needed to achieve
and maintain an erection, prolonged plateau phase, reduced ejaculatory
volume and force of expulsion, and prolonged refractory period (32).
Being aged 45years or above is a risk factor for sexual dysfunction in
both male and female patients with MDD.
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Low monthly income (< 750 USD) may result in high pressure
regarding family responsibilities and a depressed sexual environment,
leading to dissatisfaction with sexual function among patients, which
could explain part of our results. Additionally, our study found that
compared to men, a significantly higher proportion of women had low
income, which may contribute to the high incidence of SD in women.
Kim et al. (33) also suggested a correlation between female sexual
dysfunction and lower economic income; moreover, lower
socioeconomic status (measured by the poverty income ratio) and
lower sexual frequency are directly correlated among female adults in
the United States. A cross-sectional study on rural Iranian women
found that financial stress and lack of support increased the likelihood
of depression and the risk of sexual dysfunction (11).

One meta-analysis showed that poor physical condition was a
significant predictor of SD (34), which is in line with our findings. A
study on women in Hong Kong, China, also found that moderate or
poor self-rated physical health, measured with a single item (“How
would you evaluate your health status?”) on a five-point Likert scale
(ranging from “1=very good” to “5=very poor”), was associated with
sexual dysfunction (35). There is a close correlation between physical
discomfort and sexual dysfunction both in patients with MDD and
the general population. It is worth noting that our study found that
the total score of GAD-7 (indicating the severity of anxiety) was not a
contributing factor to sexual dysfunction, which is consistent with
some previous findings (4, 12).

This study has several limitations that should be considered.
Firstly, we did not take into account the influence of attitudes
toward sex activities and the mastery of sex-related knowledge,
which have been shown to significantly affect the occurrence of
sexual dysfunction (8). Secondly, the use of antidepressants and
antipsychotics may affect sexual function (36), potentially
contributing to the prevalence of sexual dysfunction in our
results. However, as there was no significant difference in the use
of these medications between the male and female groups, the
possible impact of these confounding factors can be excluded.
Thirdly, more detailed clinical information regarding the onset,
number of episodes, and duration of sexual dysfunction would
have strengthened the analysis and increased the generalizability
of the results. Finally, the sample size was not calculated for the
purpose of this study.

5. Conclusion

Our findings mainly revealed that there were sex differences
in the prevalence and severity of SD in patients with
MDD. Evaluated with the ASEX score, the sexual function of
female patients was significantly worse than that of male patients.
Being female, having a low monthly income, being older than
45 years old, feeling sluggish, and having somatic symptoms may
increase the risk of SD in patients with MDD.
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Background: Female nurses have been considered as a vulnerable population
in the context of mental health, due to the nature of their work, which can
be stressful and emotionally taxing. Understanding the relationship between
depressive symptoms and quality of work life (QWL) can contribute to improving
mental health and job performance. However, limited studies have focused on
the effect of depressive symptoms on QWL in female nurses.

Objectives: The present study aimed to assess the effect of depressive symptoms
on female nurses’ QWL using propensity score matching (PSM).

Methods: A cross-sectional, online study using convenience sampling was
conducted among 1,401 female nurses in China. PSM was used to minimize the
impact of potential confounders between no depressive symptoms and depressive
symptoms. Stepwise multiple linear regression analyses were performed on the
PSM samples to explore the effects of depressive symptoms on the QWL.

Results: The results revealed there were 33.5% of the female nurses reported
depressive symptoms before PSM. And female nurses in this study had a
moderate level of QWL before PSM (122.11 + 18.15), which remained steady after
PSM (118.33 + 18.04). After PSM, the final sample contained 864 female nurses.
Stepwise multiple linear regression results indicated that depressive symptoms
were the most strongly associated with QWL (= —-0.454, p <0.001).

Conclusion: This study highlights the importance of developing mental health
plans and psychological interventions for female nurses to maintain mental health
and QWL, which is critical to the nursing workforce's sustainability.

KEYWORDS

depressive symptoms, female nurses, propensity score matching, quality of work life,
cross-sectional study
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1. Introduction

According to the World Health Organizations projections,
depression is anticipated to become the leading contributor to the
global disease burden by 2030 (1). Approximately 350 million people
suffer from depression worldwide (2). Compared with the general
population, nurses are particularly susceptible to developing
depression due to exposure to emotional and traumatic situations (3).
Female nurses are particularly vulnerable, with a higher likelihood of
suffering from depression than males (4). Depression among nurses
with a prevalence ranging from 22 to 35% (5-7). Depressive symptoms
can limit nurses’ psychosocial functioning, reduce their quality of life,
and be unfavorable to their care work (8). Additionally, depressive
symptoms in females may exhibit more intricate characteristics as a
result of several contributing factors including physiological hormones
and external stimuli (9). Therefore, female nurses depressive
symptoms should also be recognized and addressed as a significant
public health concern, as it is vital to ensure the formation of an
emotionally healthy nursing workforce.

Quality of work life (QWL) is a worker’s satisfaction with the
working life (10), which is characterized by the relationship between
the worker and the working environment (11). Specifically, in the field
of nursing, it pertains to the degree to which nurses can fulfill their
personal needs (e.g., physical, emotional, and social) through their
work environment experience and achieve organizational goals (12).
Female nurses are consistently subjected to elevated expectations and
take on a variety of dual roles at home and work (13). High QWL is
relevant to alleviating the family-work conflict (14). Besides,
enhancing the QWL for nurses is crucial for stabilizing the nursing
workforce, especially in countries like China where the nurse-to-
population ratio (per thousand population is 3.56) is relatively low
compared to Western countries (15). Furthermore, given that female
nurses constitute 97% of the over five million nursing workforce (16),
healthcare managers have placed significant emphasis on improving
their QWL, as poor QWL may lead to staff turnover, exacerbating the
shortage of nursing human resources and cannot meet the growing
demand for medical services (17, 18).

However, the effect of depressive symptoms on QWL among
female nurses remains unclear. Unexplored associations between
depressive symptoms and QWL may limit a variety of interventions
targeting nurses’ mental health and planning aimed at the long-term
development of national nursing careers. Additionally, propensity
score matching (PSM) is a valuable statistical method that minimizes
selection bias and confounding variables in observational studies.
This methodology strives to emulate the characteristics of a
randomized controlled study, allowing for a more reasonable
comparison between exposure group and the control group (19).
Building upon our primary focus on the main effect, we have
meticulously considered a comprehensive range of factors. These
include participants’ individual characteristics (such as age, BMI,
educational level, etc.), work-related factors (such as employment
type, weekly working hours, shift work schedules, etc.), as well as
lifestyle and health-related factors (such as sleep quality, physical
activity, menstruation status, etc.) which are well-known potential
factors of depressive symptoms and QWL (20, 21). Therefore, this
study aimed to explore the effect of depressive symptoms on QWL in
female nurses through PSM adjusting for confounding variables,
which would provide inspiration for managers to developing mental
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health plans and psychological interventions for female nurses to
improve mental health and QWL, then maintaining the
nursing workforce.

1.1. Theoretical framework

Job Demands-Resources theory (J-DR) guided this study (22).
This model proposes that high job demand (e.g., emotional labor,
physical demands, shift work, etc.) and low job resources (e.g., social
support, team collaboration, training and development, etc.) can
dampen worker motivation and exacerbate strain (23, 24), which can
have negative effects on QWL. In this study, the main mechanism by
which depressive symptoms may have an impact on the QWL is by
depleting people’s resources while adding additional demands. On
one hand, depressive symptoms may impair concentration and
judgment at work, further diminishing the individual’s ability to cope
with the demands of the job. On the other hand, individuals affected
by depressive symptoms may lack behaviors such as actively seeking
social support and increasing self-efficacy, which reduces their ability
to access and utilize work resources. At the same time, depressive
symptoms are closely linked to health risk behaviors, such as
insufficient physical activity and sleep reduction (25, 26), which
reduces an individual’s access to psychological and physical resources.
These behaviors play an important role in the onset of depressive
symptoms and need to be evaluated as explaining or confounding
factors. Based on this, the following hypothesis was posited:
depressive symptoms have a negative impact on the QWL for
female nurses.

2. Materials and methods
2.1. Study design, setting, and participants

This cross-sectional, descriptive study was conducted on 1,485
female nurses working in 4 hospitals in Fujian province, China from
December 2022 to January 2023. To ensure uniformity, four
investigators from each participating hospital underwent
comprehensive training on the study protocol. Data collection was
conducted online through WenJuanXing, a widely employed
professional questionnaire survey platform in China. Participants who
indicated their willingness to take part in the study were directed to
an online informed consent form and the questionnaire through a
Quick Response (QR) code provided by the four investigators.
Subsequently, participants completed the informed consent process
and responded to the questionnaire electronically. The survey was
conducted following the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) statement (27).

The study employed inclusion and exclusion criteria. Eligible
participants were required to meet the following inclusion criteria: (a)
possession of professional qualification certificates; (b) female gender;
and (c) voluntary agreement to participate in this study. The exclusion
criteria were as follows: (a) retired nurses, refresher nurses, or student
nurses; (b) work less than 6 months; and (c) absence due to illness,
marriage, maternity, or other personal reasons for more than 1 month.
The sample size was determined based on a previous study (28), where

the standard deviation (S) for QWL equaled to ¢ was 0.6 and
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(Zi—qr2 x0)

permissible error & was 0.06. Using the formula N= 52 for

a cross-sectional survey to calculate sample size (a=0.05; Zj_q/2
=1.96), it was determined that a minimum sample size of 385
was required.

2.2. Measures

2.2.1. Demographic characteristics

Data on participants’ demographic information was collected,
including age, body mass index (BMI), educational level, professional
rank, employment type, personal monthly income, marital status,
menstruation status, weekly working hours, and shift work schedule.

2.2.2. The short version of the international
physical activity questionnaire

The IPAQ-SF is a 7-item instrument assessing physical activity.
The Chinese version of IPAQ-SF has been validated among Chinese
university students (29), measuring the intensity, frequency, and
duration of physical activity over the last 7 days. Participants’ physical
activities were classified into three categories of physical activity (low,
moderate, and high), which were calculated on the metabolic
equivalent of tasks (METs). METs consider the type of activity, such
as walking, moderate physical activity, and vigorous physical activity,
along with the time spent on each activity. Following the IPAQ
guidelines, researchers can determine the level of physical activity by
calculating the MET score.

2.2.3. The Pittsburgh sleep quality index

The PSQI is a self-reported instrument that comprises 19 items,
which measure an individual’s sleep quality for the preceding month
(30). The PSQI assesses seven components, including subjective
sleep quality, sleep latency, sleep duration, habitual sleep efficiency,
sleep disturbances, hypnotic use, and daytime dysfunction. Each
item is rated on a 4-point Likert scale (0=normal, 1=mild
dysfunction, 2 = moderate dysfunction, and 3 = severe dysfunction).
The total scores of seven components are summed up to generate a
global score, which ranges from 0 to 21, with a higher score
indicating poorer sleep quality. The Chinese version of the PSQI has
well-established overall reliability (r=0.82-0.83) and test-retest
reliability (r=0.85) (31). Additionally, the critical value of seven
points could better differentiate between good and poor sleepers
among the Chinese population (32). In this study, Cronbach’s o
coefficient of this scale was 0.76.

2.2.4. Self-rating depression scale

The SDS is a 20-item instrument assessing the depressive
symptoms of participants (33). The SDS is considered a reliable tool
for assessing depressive symptoms in the Chinese population (34),
with high internal consistency (Cronbach’s @ =0.89). Responses could
range from 1 (never) to 4 (always), with 10 items on positive symptoms
and 10 items on negative symptoms. The total score ranged from 25
to 100 and was obtained by multiplying the total original score by 1.25,
with higher scores indicating more severe depressive symptoms. In
China, a cut-off score of 53 is considered an indicator of risk for
clinical depression, based on which the level of depressive symptoms
was classified as mild (53-62 points), moderate (63-72 points), and
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severe (>72 points). In this study, Cronbach’s o coefficient of this scale
was 0.88.

2.2.5. The work-related quality of life-2 scale

The WRQOL-2 scale is a 34-item instrument evaluating
respondents’ QWL, which was developed by Van Laar et al. (35),
and translated and revised by Shao et al. (36). The instrument
measures 7 dimensions of the working conditions (WCS), stress at
work (SAW), control at work (CAW), homework interface (HWT),
employment evaluation of nurse (EEN), general well-being
(GWB), and job and career satisfaction (JCS), using a 5-point scale
scoring method to rate agreement levels for each dimension
(1="Strongly disagree” to 5= “Strongly agree”). Before analysis,
negatively worded items for SAW were reverse-scored. The Chinese
version of WRQOL-2 scale consists of 32 scoring items, with a
total score ranging from 32 to 160. Higher scores indicate higher
QWL. The Chinese version of the instrument exhibited robust
reliability and validity when utilized within the nursing profession
in mainland China, as evidenced by a Cronbach’s a coefficient of
0.94 (37). In this study, Cronbach’s o coeflicient of this scale
was 0.96.

2.3. Statistical analyses

The statistical analyses were performed using IBM SPSS, version
27.0, and R, version 4.1.3. PSM was utilized to adjust for potential
confounding variables between female nurses with no depressive
symptoms and depressive symptoms. PSM draws more accurate
conclusions about the association between depressive symptoms
and QWL. The PSM matched age, BMI, educational level,
professional rank, employment type, personal monthly income,
marital status, menstruation status, weekly working hours, shift
work schedule, sleep quality, and physical activity. PSM was
performed at 1:1 nearest-neighbor with a caliper value of 0.05 using
logistic regression.

The distributions of continuous variables such as QWL are
described as means and standard deviations, and the distributions of
categorical variables are expressed as frequencies and percentages.
Baseline characteristics were compared across no depressive
symptoms and depressive symptoms groups using Chi-squared tests
for categorical variables and independent t-tests for continuous
variables. Stepwise multiple linear regression analysis was conducted
on the PSM samples to analyze the effect of depressive symptoms on
QWL. All statistical tests were two-sided tests, and a p value of <0.05
was considered statistically significant.

2.4. Ethical considerations

The study was approved by the Ethical Committee of Fujian
Maternity and Child Health Hospital (No. 2022YJ071). Regarding
online survey consent, the initial section of the questionnaire
mainly included informed consent. After reading the consent
information, participants had to click on a response button “I
agree to participate,” indicating that they had read the consent
information and agreed to participate before being allowed to
complete the online questionnaire. The questionnaire survey was
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anonymous and participants had the right to withdraw from the
study at any time and for any reason. All methods in this study
have been carried out following relevant guidelines and
regulations. All data collected were confidential and used only in
this study.

3. Results
3.1. Participant characteristics

A total of 1,485 questionnaires were distributed among female
nurses, out of which 1,401 questionnaires were considered valid
after eliminating inaccurate data or quality issues. The effective
recovery rate was determined to be 94.3%. Among 1,401 female
nurses, approximately two-thirds of participants were contract
employees (n=932). The age distribution of the participants showed
that those aged 26-35years accounted for the highest percentage
(n=573, 40.9%). In terms of marital status, the majority of
participants were married (n="759, 54.2%). A significant proportion
of participants had an intermediate level of regular menstruation
(n=2889, 63.5%) or held a senior nurse title (n =600, 42.8%), while
almost all had attained a junior college degree or higher
qualification (n=1,325, 94.6%). Additionally, 42.7% of participants

10.3389/fpsyt.2023.1213025

reported engaging in high levels of physical activity (n =598), while
over half of the participants reported having poor sleep quality
(n=816).

3.2. Comparison of no depressive
symptoms and depressive symptoms
groups before and after PSM

The study flowchart is depicted in Figure 1. After PSM, the
sample size was reduced from 1,401 to 864, with an even distribution
of 432 participants in each group. Depressive symptoms levels are
shown in Figure 2, there were 33.5 and 50% of the female nurses
reported depressive symptoms before and after PSM according to the
SDS scale, respectively. Table 1 displays the data for no depressive
symptoms and depressive symptoms groups before and after
PSM. The PSM eliminated confounding bias, making the no
depressive symptoms and depressive symptoms groups comparable.
After PSM, there were no statistically significant differences between
the two groups in age, BMI, educational level, professional rank,
employment type, personal monthly income, marital status,
menstruation status, weekly working hours, shift work schedule, and
sleep quality (p > 0.05). Nevertheless, physical activity still shows a
significant difference (p < 0.05).

Total sample of female
nurses (n=1485)

Excluded (n=84)

A 4

* Inaccurate data (n=46)
*  Quality issues (n=38)

A 4

A 4

FIGURE 1

No depressive Depressive
symptoms symptoms
(n=932) (n=469)
Using 1:1 PSM to adjust age, BMI,
educational level, professional rank,
employment type, personal monthly
» income, marital status, menstruation status, '«
weekly working hours, shift work schedule,
physical activity, sleep quality
Excluded sample unmatched (n=537)
A 4 A 4
No depressive Depressive
symptoms symptoms
(n=432) (n=432)

Flowchart of this study. BMI, body mass index; PSM, propensity score matching.
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100
mmm  Before PSM
mmm After PSM

Prevalence rate (%)

6.4 9.6
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Depressive symptoms level

None Medeate Sever

FIGURE 2
Comparison of depressive symptoms level before and after PSM.

3.3. Comparison of QWL between no
depressive symptoms and depressive
symptoms groups

The results indicated that the overall female nurses QWL was at a
moderate level before PSM (122.11+18.15), which remained
consistent after PSM (118.33 +18.04). Of the seven QWL dimensions,
the “stress at work” dimension had the lowest levels before
(15.84+3.74) and after (15.14+3.61) the PSM. Table 2 shows a
comparison of QWL scores among female nurses before and after PSM
in no depressive symptoms and depressive symptoms groups. However,
there was a significant difference in the QWL and its dimensions scores
between the no depressive symptoms and depressive symptoms
groups. The use of PSM helped to ensure comparability between the
two groups, thereby strengthening the validity of the results.

3.4. Stepwise multiple linear regression
analysis for the factors of QWL

Table 3 presents the results of the stepwise multiple linear regression
analyses, which largely confirmed the hypothetical model. Although
different independent variables were included in each regression
model, depressive symptoms consistently had the strongest association
with QWL (f=-0.454, p<0.001) and its seven dimensions, including
WCS (8=-0.379, p<0.001), SAW (B=-0.364, p<0.001), CAW
(B=—0.346, p<0.001), HWI (f=—0.345, p<0.001), EEN (=—0.371,
p<0.001), GWB (8=—0.374, p<0.001), and JCS (8= —0.366, p<0.001).

4. Discussion

In this study, we compared the effect of depressive symptoms on
QWL among female nurses through a large sample cross-sectional
survey using PSM. To our knowledge, few studies focus on female
nurses to explore potential gender-specific aspects of the relationship
between depressive symptoms and QWL.
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Our study found that the QWL of female nurses was at a moderate
level, which is similar to previous studies in the UK (38), Iranian (20),
and Canada (39), but higher than in Ghana (40). These similarities and
differences across countries may be attributed to variations in cultural,
social environments, healthcare systems, and nursing practices, which
influence working conditions and subsequently affect nurses QWL. It
should be noted that international knowledge exchange and
globalization standards might be contributing to a convergence in the
nursing field, resulting in relatively similar QWL levels among nurses
worldwide. Our results also indicated that the scores are slightly higher
than those in China (41, 42). This may be due to all participants were
from Fuzhou, an area with advanced medical technology and a
standardized management system for nurses. Nurses in this region are
highly competent and exhibit a high level of job satisfaction and
fulfillment. However, it is noteworthy that female nurses had the lowest
level in the “stress at work” dimension, meaning female nurses were
under pressure. The primary reason may be the multidirectional
character and intensity of occupational stressors experienced by
nurses. Additionally, the intricate balance required to manage both
family and work responsibilities might further amplify the perceived
stress among female nurses (13). This phenomenon further
underscores the importance of job demands and job resources to
enhance mental health and effectively combat stress.

As hypothesized, the QWL of female nurses is negatively affected by
their depressive symptoms. Previous studies have explored the impact
of mental health on various aspects of nurses’ well-being and reached
similar conclusions (43, 44). According to the Job Demands-Resources
theory, the depletion of critical job resources within nursing work, which
can encompass factors like shift work, exposure to traumatic events, and
high levels of stress, is posited to contribute to depressive symptoms (3).
Additionally, the strong association between depressive symptoms and
various adverse outcomes, including lack of energy, cognitive
impairment, circadian variability, sluggishness, and sleep disturbance
(45-48). These factors impair concentration and judgment, exacerbating
the challenges female nurses face in effectively addressing job demands.
Thus, female nurses with depressive symptoms face more social and
cognitive demands at work but lack sufficient resources to cope with
these demands. This ultimately leads to a decline in the QWL. Therefore,
it is crucial to prioritize depressive symptoms of female nurses.

Our finding has identified a concerning trend where over one-third
of female nurses are likely to be suffering from depressive symptoms,
which exceeds previous study (6). Nurse managers must recognize the
complexity of depressive symptoms in female nurses for effective
strategies and improved mental health and QWL. To address Job
Demands, its important to ensure that workload distribution and
scheduling take into account the potential impact of mental health issues.
Prioritizing shift schedules aligned with circadian rhythms can alleviate
strain caused by irregular hours. Nurturing a work-life balance culture
assists female nurses in effectively managing their dual roles. To enhance
Job Resources, provide female nurses with access to training and
professional growth opportunities. Establish peer support groups to
facilitate experience-sharing and camaraderie (49). Offer training
programs for emotional resilience and stress management (50, 51).
Cultivate supportive team environments with regular feedback and
recognition systems, enhancing job satisfaction and fostering a sense of
accomplishment. Implementing these strategies aligns with the principles
of the Job Demands-Resources theory and significantly enhances mental
health, job satisfaction, and overall work quality for female nurses.
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TABLE 1 Comparison of no depressive symptoms and depressive symptoms groups before and after PSM.

Before PSM (n = 1,401) After PSM (n = 864)
Variables No depressive = Depressive No depressive Depressive
symptoms symptoms symptoms symptoms

(n=932) (n=469) (n=432) (n=432)
Age 6.744 0.081 6.610 0.085
<25 355 (38.09) 166 (35.39) 174 (40.28) 154 (35.65)
26-35 369 (39.59) 204 (43.5) 164 (37.96) 187 (43.29)
36-45 166 (17.81) 89 (18.98) 75 (17.36) 82 (18.98)
>46 42 (4.51) 10 (2.13) 19 (4.4) 9(2.08)
Body mass index 1.870 0.393 1.019 0.601
Underweight 163 (17.49) 92 (19.62) 88 (20.37) 79 (18.29)
Normal 644 (69.1) 324 (69.08) 301 (69.68) 303 (70.14)
Overweight/obese 125 (13.41) 53(11.3) 43 (9.95) 50 (11.57)
Educational level 5.551 0.136 0.822 0.859°
Technical secondary school degree 42 (4.51) 34 (7.25) 21 (4.86) 26 (6.02)
Junior college degree 490 (52.58) 251 (53.52) 232(53.7) 229 (53.01)
Bachelor degree 394 (42.27) 182 (38.81) 176 (40.74) 175 (40.51)
Master degree and above 6(0.64) 2(0.43) 3(0.69) 2(0.46)
Professional rank 5.969 0.113
Junior nurse 382 (40.99) 186 (39.66) 5.909 0.116 186 (43.06) 168 (38.89)
Senior nurse 386 (41.42) 214 (45.63) 173 (40.05) 201 (46.53)
Assistant advanced nurse 138 (14.81) 64 (13.65) 61 (14.12) 58 (13.43)
Associate advanced nurse or 26(2.79) 5(1.07) 12 (2.78) 5(1.16)
advanced nurse
Employment type 1.742 0.187 0.005 0.942
Formal employees 323 (34.66) 146 (31.13) 142 (32.87) 141 (32.64)
Contract employees 609 (65.34) 323 (68.87) 290 (67.13) 291 (67.36)
Personal monthly income (yuan) 27.227 <0.001 1.357 0.852
<3,000 17 (1.82) 21 (4.48) 11 (2.55) 14 (3.24)
3,000-5,999 228 (24.46) 151 (32.2) 138 (31.94) 126 (29.17)
6,000-8,999 350 (37.55) 172 (36.67) 168 (38.89) 167 (38.66)
9,000-11,999 235 (25.21) 99 (21.11) 90 (20.83) 99 (22.92)
>12,000 102 (10.94) 26 (5.54) 25 (5.79) 26 (6.02)
Marital status 0.215 0.643 0.042 0.838
Unmarried 423 (45.39) 219 (46.7) 199 (46.06) 202 (46.76)
Married 509 (54.61) 250 (53.3) 233 (53.94) 230 (53.24)
Menstruation status 35.391 <0.001 0.118 0.732
Irregular 290 (31.12) 222 (47.33) 187 (43.29) 192 (44.44)
Regular 642 (68.88) 247 (52.67) 245 (56.71) 240 (55.56)
Weekly working hours (hour) 11.989 0.007 3.605 0.307
<35 231 (24.79) 100 (21.32) 90 (20.83) 95 (21.99)
36-40 528 (56.65) 251 (53.52) 250 (57.87) 235 (54.4)
41-45 151 (16.2) 94 (20.04) 83(19.21) 84 (19.44)
>46 22(2.36) 24 (5.12) 9 (2.08) 18 (4.17)
Shift work schedule 6.651 0.084 3.093 0.378
Forward-rotating night shift 68 (7.3) 40 (8.53) 38(8.8) 35(8.1)
Backward-rotating night shift 453 (48.61) 246 (52.45) 211 (48.84) 224 (51.85)
12-hour rotating night shift 145 (15.56) 79 (16.84) 67 (15.51) 77 (17.82)
Day shift 266 (28.54) 104 (22.17) 116 (26.85) 96 (22.22)
Physical activity 10.034 0.007 9.187 0.010
Low 99 (10.62) 75 (15.99) 43 (9.95) 63 (14.58)
Moderate 438 (47) 191 (40.72) 222(51.39) 181 (41.9)
High 395 (42.38) 203 (43.28) 167 (38.66) 188 (43.52)
Sleep quality 106.358 <0.001 0.000 1.000
Good sleep 479 (51.39) 106 (22.6) 106 (24.54) 106 (24.54)
Poor sleep 453 (48.61) 363 (77.4) 326 (75.46) 326 (75.46)

Bold values were statistically significant. “Fisher exact test.
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TABLE 2 Comparison of quality of work life between no depressive symptoms

Before PSM (n =1,401)
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and depressive symptoms groups before and after PSM.

After PSM (n = 864)

Variables No depressive = Depressive No depressive = Depressive
symptoms symptoms symptoms symptoms
(n=932) (n=469) (n=432) (n=432)
Quality of work life (potential point: 32-160) 128.29 + 14.89 109.82 +17.79 19.33 <0.001 126.51 + 14.49 110.15+17.53 14.95 <0.001
‘Working conditions (potential point: 6-30) 25.00 +3.23 21.49 +4.38 15.42 <0.001 24.67 +3.13 21.57 +4.33 12.04 <0.001
Stress at work (potential point: 5-25) 16.85 + 3.47 13.84+3.44 15.37 <0.001 16.46 + 3.32 13.82+34 11.57 <0.001
Control at work (potential point: 5-25) 20.45+2.89 17.82 £3.79 13.19 <0.001 20.28 £2.77 17.88 £ 3.67 10.85 <0.001
Homework interface (potential point: 2-10) 8.52+1.18 7.30 +£1.72 13.74 <0.001 8.41+1.17 7.33+1.69 10.96 <0.001
Employment evaluation of nurse (potential point: 5-25) 20.90 +£2.76 18.00 +3.79 14.72 <0.001 20.69 + 2.69 18.10 £3.71 11.77 <0.001
General well-being (potential point: 5-25) 20.17 +2.89 16.99 +3.73 16.2 <0.001 19.70 +2.87 17.01 £3.72 11.93 <0.001
Job and career satisfaction (potential point: 4-20) 16.39 +2.15 14.38 +2.74 13.89 <0.001 16.29 +2.05 14.44 +2.71 11.34 <0.001
TABLE 3 Stepwise multiple linear regression analysis for the factors of quality of work life and its dimensions after PSM (n = 864).
Dependent variable Independent variables B SE p t P
Quality of work life* Depressive symptoms —16.356 1.081 —0.454 —15.132 <0.001
Poor sleep quality —5.117 1.258 —0.122 —4.068 <0.001
Weekly working hours (41-45h) —3.256 1.371 —0.071 —2.376 0.018
Working conditions® Depressive symptoms —3.093 0.256 —0.379 -12.075 <0.001
Poor sleep quality —0.728 0.298 —0.077 —2.447 0.015
Stress at work® Depressive symptoms —2.626 0.222 —0.364 —11.847 <0.001
Poor sleep quality —-1.515 0.260 —0.181 —5.832 <0.001
‘Weekly working hours (41-45h) —0.947 0.282 —0.104 —3.361 0.001
Personal monthly income (9,000-11,999 yuan) —0.715 0.275 —0.082 —2.603 0.009
Married 0.458 0.226 0.063 2.022 0.043
Control at work? Depressive symptoms —2.392 0.220 —0.346 —10.853 <0.001
Regular menstruation 0.506 0.222 0.073 2.280 0.023
Homework interface® Depressive symptoms —1.067 0.098 —0.345 —10.850 <0.001
Weekly working hours (41-45h) —-0.273 0.125 —0.069 —2.181 0.029
‘Weekly working hours (>46h) —0.733 0.284 —0.082 —2.577 0.010
Poor sleep quality —0.241 0.115 —0.067 —2.102 0.036
Employment evaluation of nurse’ | Depressive symptoms —2.589 0.219 —0.371 -11.823 <0.001
Poor sleep quality —-0.730 0.256 —0.090 —2.852 0.004
Regular menstruation 0.477 0.222 0.068 2.150 0.032
General well-being? Depressive symptoms —2.677 0.222 —0.374 —12.060 <0.001
Poor sleep quality —1.160 0.262 —0.140 —4.422 <0.001
Personal monthly income (3,000-5,999 yuan) 0.563 0.246 0.072 2.287 0.022
‘Weekly working hours (41-45h) —0.605 0.283 —0.067 —2.137 0.033
Job and career satisfaction” Depressive symptoms —1.881 0.163 —0.366 —11.564 <0.001
Age (26-35years old) 0.337 0.168 0.064 2.004 0.045
Poor sleep quality —0.421 0.190 —0.070 —2.215 0.027
Personal monthly income (9,000-11,999 yuan) 0.424 0.201 0.068 2.112 0.035

*F=223.652, p<0.001, R*=0.227, Adjusted R*=0.224.

*F=75.897, p<0.001, R*=0.150, Adjusted R*=0.148.

‘F=40.543, p<0.001, R*=0.191, Adjusted R*=0.186.

4F=61.785, p<0.001, R*=0.126, Adjusted R*=0.123.

“F=34.109, p<0.001, R*=0.137, Adjusted R*=0.133.

F=51.554, p<0.001, R?=0.152, Adjusted R*=0.149.

8F=45.353, p<0.001, R*=0.174, Adjusted R*=0.171.

"F=36.152, p<0.001, R?=0.144, Adjusted R?=0.140. SE, standard error.

This study suggests several directions for future research
based on a few interesting findings. Firstly, multivariate analysis
revealed poor sleep quality also considered a crucial indicator of
QWL. Sleep quality and depressive symptoms are often
intertwined, and their intricate interaction can exacerbate the
adverse effects on QWL. Given that over half of the participants
reporting poor sleep, addressing sleep problems is a timely topic
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for discussion. Hence, future researchers should perhaps also
begin to examine the potential mediating mechanism of sleep
quality in explaining the influence of depressive symptoms on
QWL. Secondly, After PSM, physical activity was still showing a
statistically significant difference between the no depressive
symptoms and depressive symptoms groups. One explanation is
that depressive symptoms may reduce people’s motivation to
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participate in physical activity. Another explanation is that the
onset and development of depression may be related to the fact
that physical activity promotes the release of neurotransmitters
such as dopamine in the brain, which affects mental health.
Further research is needed to better understand the relationship
between physical activity and depression. Long-term longitudinal
studies could help determine the role of physical activity as a
predictor of depression risk, as well as the effect of depression on
physical activity levels.

4.1. Strengths and limitations

The highlight of this study was focusing on female nurses to
determine the effect of depressive symptoms on QWL using a
large sample and propensity score matching. However, this study
has some limitations that should be considered. Firstly, given the
cross-sectional study design, it is challenging to infer causation
based on the relationships between depressive symptoms and
QWL. Future longitudinal studies are necessary to solve this
critical issue. Secondly, the sample size was limited to four
hospitals within a single province, which may restrict
generalizability. Third, the investigation of female nurses
diagnosed with major depression was inadequate since they could
have left their jobs due to their illness. Finally, all variables were
examined by self-report questionnaires, which may result in
response bias.

5. Conclusion

This study has implications for better understanding the effect of
depressive symptoms on QWL in female nurses using propensity score
analysis. This study has demonstrated that depressive symptoms were
prevalent among female nurses, and depressive symptoms adversely
affect their QWL. These findings highlight the importance of
developing mental health plans and implementing psychological
interventions as a crucial investment in sustaining the mental health
and quality performance of female nurses, thereby maintaining the
nursing workforce.
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Objective: To determine sex differences in the prevalence of depression and
assess the risk factors for depression among adult patients with epilepsy from the
Dali area of China.

Methods: We retrospectively analyzed the clinical data of adult patients with
epilepsy who visited the First Affiliated Hospital of Dali University from January 2017
to January 2022. Patient Health Questionnaire-9 was used to assess depressive
symptoms in patients with epilepsy. The risk factors of depression were analyzed by
binary logistic regression among different sex in patients with epilepsy.

Results: There were significant sex differences in depression in patients with
epilepsy (p< 0.001), and females were 4.27 times more likely to suffer from
depression than males (95% confidence interval: 3.70-4.92). The risk factors
for depression among female patients with epilepsy included occupation
(p< 0.001), years with epilepsy (p< 0.001), seizure frequency (p < 0.001), seizure
type (p< 0.001), etiology (p< 0.001), number of antiseizure medications used
(p <0.001), antiseizure medications (p < 0.001), and electroencephalogram findings
(p< 0.001). The risk factors for depression among male patients with epilepsy
included age (p< 0.001), ethnicity (p < 0.001), occupation (p < 0.001), years with
epilepsy (p < 0.001), seizure frequency (p < 0.001), seizure type (p < 0.001), etiology
(p< 0.001), number of antiseizure medications used (p<0.001), antiseizure
medications (p < 0.001), and electroencephalogram findings (p < 0.001).

Conclusion: Adult female patients with epilepsy had a higher risk of depression
than adult male patients with epilepsy. There were sex differences in the risk
factors associated with depression among patients with epilepsy.

KEYWORDS

epilepsy, patients with epilepsy, depression, sex difference, risk factors

1 Introduction

Epilepsy is a prevalent neurological disorder, affecting approximately 70 million individuals
worldwide (1). Epidemiological data has shown that the annual incidence rate of epilepsy is
approximately 50.4-81.7/100,000 (2). A 2005 report from the World Health Organization
showed that epilepsy accounted for 0.5% of the global health burden (3). Beyond the deleterious
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effects of epilepsy itself, the presence of associated emotional and
psychiatric disorders, including depression, anxiety, and autism
spectrum disorder, is gaining growing attention. Patients with epilepsy
may suffer heightened psychological stress because of the repetitive
nature of epilepsy. This also leads to a higher prevalence of emotional
disorders among patients with epilepsy than among the general
population and patients with other chronic diseases (4). Moreover,
depression, recognized as a mental disorder, is also considered as a
common comorbidity linked with epilepsy (5). Depression is
frequently seen as anxiety in patients with epilepsy (6). A threefold
higher prevalence of depression among patients with epilepsy than
among those without epilepsy has been reported (7). The prevalence
of depression is approximately 55% in adults with temporal lobe
epilepsy and drug-resistant epilepsy (8). In addition, the prevalence of
the major depressive disorder is 17.4% (10.0-24.9%) in patients with
epilepsy and as high as 20-60% in patients with drug-resistant epilepsy
(9, 10). Major depressive disorder remains an important risk factor for
suicide in patients with epilepsy (11). In the general population, a
higher prevalence of depression has been shown among women than
men (12). In patients with epilepsy, some studies have also observed
that females exhibit a greater propensity for experiencing depressive
symptoms than males (13, 14). In contrast, some studies from China
and Ethiopia have found no significant sex differences in epilepsy
comorbid depression (15-17). A meta-analysis encompassing diverse
populations such as Asian, African, Caucasian, and others, further
affirmed the lack of correlation between gender and depression in
individuals diagnosed with epilepsy (18). Therefore, further extensive
research is imperative to investigate potential sex discrepancies among
epilepsy comorbid depression. The risk factors associated with
depression in epilepsy patients may exhibit gender-specific variations.
Nevertheless, there remains a lack of extensive large-scale studies
investigating potential variations in the risk factors for depression
among epilepsy patients of diverse genders. Hence, further studies on
comorbid depression among patients with epilepsy are warranted,
with a specific focus on risk factors for depression of diverse genders.

At present, the research on depression in patients with epilepsy is
steadily growing. Lower literacy levels, head trauma, combination
therapy with antiseizure medications (ASMs), and focal epilepsy are
associated with high anxiety. However, these associations are shown
to be not independent (19). A study conducted on risk factors for
epilepsy comorbid depression residing in rural Sichuan in China
revealed that annual income was associated with risk of depression
(20). A cross-sectional study found that the level of education, place
of residence, shame, and seizure frequency were significantly
associated with depression (21). Many studies have shown that age,
sex, marital status, medication dosage, and adverse medication events
are also associated with depression in patients with epilepsy (22-26).
A study has fund that level of education is a risk factor for depression
in male patients with epilepsy, whereas the seizure frequency, epilepsy
type, number of ASMs used, age, and settlement are not significantly
correlated in females and males (16).

Currently, the risk analysis of depression in patients with epilepsy
is gradually increasing, whereas studies on different sex are still
lacking in international. Furthermore, the extant large-scale
investigations into the association between epilepsy and the risk of
depression predominantly emanate from the United Kingdom and the
United States. The study from United Kingdom showed that
depression was associated with an increased risk of epilepsy, but did
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not delve into specific risk factors influencing the onset of depression
(27). The study by Viguera et al. (28) found that black race and lower
income were risk factors for depression among patients with epilepsy,
but there was still a lack of more research on risk factors. Significantly,
there is still a lack of large-sample studies from China, particularly
with regard to comprehensive studies examining the risk to depression
in patients with epilepsy across varying sex profiles. Thus, we herein
determined sex differences in the prevalence of depression and
assessed the risk factors for depression among adult patients with
epilepsy from the Dali area of China.

2 Materials and methods

2.1 Study design

This study is a single-center retrospective study using data from
the Epilepsy Center of the First Affiliated Hospital of Dali University.
The First Affiliated Hospital of Dali University is a secondary epilepsy
center and a teaching hospital of Dali University. This study enrolled
patients who had received inpatient or outpatient treatments at our
center during January 2017-2022. All patients had undergone
psychological testing (Patient Health Questionnaire-9, PHQ-9) upon
admission. Inclusion criteria: (1) the diagnosis of epilepsy consistent
with the standard of the 2014 International League Against Epilepsy
(29), (2) patients aged >18years. Exclusion criteria: (1) patients with
cognitive dysfunction (Assessment reliant upon the score obtained
from the Mini-Mental State Examination at the time of admission)
and psychiatric disorders (e.g., schizophrenia), (2) patients who had
not undergone psychological tests at the time of admission.
Reconfirmation of epilepsy diagnosis in the included patients was
performed based on the clinical history and electroencephalogram
(EEG) results. All data and diagnoses were confirmed by two
neurologists. The following data were collected from the medical
records: the score of PHQ-9, age, sex, ethnicity, occupation, level of
educational, marital status, place of residence, years with epilepsy,
seizure frequency (within the last 1year), seizure type, etiology,
number of ASMs used, ASMs (Statistical analysis was conducted for
patients who used only one type of ASMs), and EEG findings.

PHQ-9 is a short and effective tool used for assessing depressive
symptoms. It contains 9 items that reflect the mood of patients in the
past 2weeks (30). Each item contains a typical symptom of depressive
disorder, and it is assessed by how often the symptoms have appeared
in the past 2 weeks. Each item of this questionnaire consisted of the
following 4 answers: “Not at all,” “A few days,” “More than half days,”
and “Nearly every day,” which correspond to a score of “0,” “1,” “2,” and
“37 Past studies have shown that its specificity and sensitivity are high
and that it has been widely used in the evaluation of epilepsy and
depression. PHQ-9 is increasingly being used to evaluate depression
in patients with epilepsy, with good applicability. Past studies have
demonstrated that the PHQ-9 score of >10 best diagnoses depression
(31). In this study, the Chinese versions of the PHQ-9 scales are used
to evaluate depression in patients with epilepsy. Patients with PHQ-9
scores >10 are classified into the depression group. This study is
retrospective in nature and do not necessitate the signing of informed
consent forms by the patients. The research protocol received approval
from the Ethics Committee of the First Affiliated Hospital of
Dali University.
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2.2 Statistical analysis

All patients were categorized by sex and their data were subjected
to statistical analysis. Categorical variables were presented as
percentages. The Chi-square test or Fisher’s exact test was used to
analyze the categorical variables in patients with epilepsy with or
without depression. The binary logistic regression model was applied
to analyze the risk factors (variables with p<0.05 in univariate
analysis) among the depression group in patients with epilepsy.

3 Results
3.1 Demographic characteristics

Overall, 3,620 eligible patients were included in the present study.
Among them, 1,685 (46.55%) patients were female and 1,935 (53.45%)
were male. The mean age of females was 36 (standard deviation: 15.05)
years and that of males was 39 (standard deviation: 15.83) years. The
ethnic distribution was as follows: 1620 (44.75%) Han, 1,113 (30.75%)
Bai, 186 (5.14%) Yi, 184 (5.08%) Tibetan, 296 (8.18%) Lisu, and 221
(6.10%) others. Concerning occupation, there were 2,265 (62.57%)
farmers, 520 (14.36%) employees, 602 (16.63%) students, and 233
(6.44%) with other jobs. A total of 1725 (47.65%) patients were
married and 1895 (52.35%) were unmarried. There were 2048
(56.57%) patients from rural areas and 1,572 (43.43%) from urban
areas. The detailed demographic characteristics of patients were
shown in Table 1.

The chi-square test revealed a significant difference in sex
(p<0.001) between patients with epilepsy with and without
depression. Females were more likely to be depressed than males
(Table 2). Females were 4.27 times more likely to suffer from
depression than males [odds ratio (OR)=4.27, 95% confidence
interval (CI): 3.70-4.92]. In univariate analysis, in order to observe
whether a single ASM had an effect on depression, we selected
subjects who were treated with only one ASM from the “number of
ASMs used” group to conduct chi-square test and binary logistic
regression analysis. These ASMs included sodium valproate,
carbamazepine, lacosamide, lamotrigine, levetiracetam, topiramate,
and oxcarbazepine. Univariate analysis revealed significant
differences in age (p= 0.012), occupation (p<0.001), years with
epilepsy (p<0.001), seizure frequency (p<0.001), seizure type
(p<0.001), etiology (p<0.001), number of ASMs used (p <0.001),
ASMs (p<0.001), and EEG findings (p<0.001) among female
patients with epilepsy with and without comorbid depression.
However, the ethnicity (p= 0.072), level of education (p= 0.396),
marital status (p = 0.408), and place of residence (p = 0.754) were not
significantly different between female patients with epilepsy with and
without depression (Table 1). Univariate analysis revealed significant
differences in age (p<0.001), ethnicity (p<0.001), occupation
(p<0.001), years with epilepsy (p<0.001), seizure frequency
(p<0.001), seizure type (p <0.001), etiology (p <0.001), number of
ASMs used (p<0.001), ASMs (p<0.001), and EEG findings
(p<0.001) among male patients with epilepsy with and without
comorbid depression. However, the level of education (p = 0.104),
marital status (p= 0.086), and place of residence (p= 0.077) did not
show significant differences among male patients with epilepsy with
and without comorbid depression (Table 1).
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3.2 Prevalence and severity of depression
symptoms in patients with epilepsy

In total, 1,433 (39.59%) patients were considered to have
depression (PHQ-9 score > 10), including 968 (26.74%) females and
465 (12.85%) males. A total of 537 patients (14.83%), including 287
females (7.93%) and 250 males (6.90%), appeared PHQ-9 score of
>20 in our study (Table 3).

3.3 Factors influencing depression among
adult female patients with epilepsy

Variables with p <0.05 in the univariate analysis were included in
the regression analysis, including age, occupation, years with epilepsy,
seizure frequency, seizure type, etiology, number of ASMs used,
ASMs, and EEG findings (Table 1). Occupation (p < 0.001), years with
epilepsy (p< 0.001), seizure frequency (p< 0.001), seizure type
(p< 0.001), etiology (p < 0.001), number of ASMs used (p< 0.001),
ASMs (p< 0.001), and EEG findings (p < 0.001) had an independent
effect on depression in female patients with epilepsy. Females with
epilepsy for over 3years (OR=1.41, 95% CI: 1.13-1.78) were more
likely to develop depression than those with epilepsy for less than
lyear. Focal epilepsy was more likely to cause depression than
generalized epilepsy in females (OR=2.22, 95% CI: 1.80-2.73). In the
etiology analysis of epilepsy, those with structural (OR=5.82, 95% CI:
3.92-8.64) and infectious (OR=5.72, 95% CI: 3.93-8.32) epilepsy had
a higher incidence of depression than those with epilepsy of unknown
type. As the number of ASMs used increased, there was a tendency for
the risk of depression to increase in female patients with epilepsy (>
2 ASMs: OR=4.12, 95% CI: 2.11-8.05; 1 ASM: OR=3.18, 95% CI:
1.65-6.13). Compared with oxcarbazepine, levetiracetam (OR=2.47,
95% CI: 1.45-4.19) and topiramate (OR=2.66, 95% CI: 1.34-5.30)
increased the risk of depression, but sodium valproate (OR=0.37, 95%
CI: 0.21-0.65) reduced the risk of depression in females. Female
patients with temporal area discharge (OR=1.77, 95% CI: 1.37-2.30)
were more likely to have depression than those without EEG discharge
(Table 4).

3.4 Factors influencing depression among
adult male patients with epilepsy

Variables with p <0.05 in the univariate analysis were included in
the regression analysis, including age, ethnicity, occupation, years with
epilepsy, seizure frequency, seizure type, etiology, number of ASMs
used, ASMs, and EEG findings (Table 1). Age (p < 0.001), ethnicity
(p< 0.001), occupation (p< 0.001), years with epilepsy (p < 0.001),
seizure frequency (p< 0.001), seizure type (p< 0.001), etiology
(p<0.001), number of ASMs used (p < 0.001), ASMs (p< 0.001), and
EEG findings (p < 0.001) had an independent effect on depression in
male patients with epilepsy. People with epilepsy between the ages of
27 and 45 have a higher risk of depression (OR=1.27, 95% CI: 1.02—-
1.59). Males with epilepsy for 1-3 years (OR=2.51, 95% CI: 1.93-3.26)
were more likely to develop depression than those with epilepsy for
less than 1year. Male patients with epilepsy with one seizure in a
month (OR=4.10, 95% CI: 3.07-5.48) had a higher probability of
depression than those with no seizures in a month. Focal epilepsy was
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TABLE 1 Clinical and demographic characteristics among different sex in patients with epilepsy (n = 3,620).

Female Male
VEIIE With Without  Statistical With Without Statistical
depression depression value depression depression value
Age 10.90 0.012 26.75 <0.001
18-26 311(32.13%) 207(28.87%) 143(30.75%) 430(29.25%)
27-45 478(49.38%) 331(46.17%) 215(46.24%) 538(36.60%)
46-64 143(14.77%) 148(20.64%) 73(15.70%) 394(26.80%)
>65 36(3.72%) 31(4.32%) 34(7.31%) 108(7.35%)
Ethnicity 10.10 0.072 77.71 <0.001
Han Chinese 395(40.81%) 325(45.33%) 215(46.24%) 685(46.60%)
Bai 334(34.50%) 251(35.01%) 70(15.05%) 458(31.15%)
Yi 52(5.37%) 20(2.79%) 42(9.03%) 72(4.90%)
Tibetan 56(5.79%) 36(5.02%) 26(5.59%) 66(4.49%)
Lisu 107(11.05%) 72(10.04%) 36(7.74%) 81(5.51%)
others 24(2.48%) 13(1.81%) 76(16.35%) 108(7.35%)
Occupation 47.51 <0.001 87.37 <0.001
Farmer 645(66.63%) 416(58.02%) 365(78.49%) 839(57.07%)
Employee 72(7.44%) 89(12.41%) 36(7.74%) 323(21.97%)
Student 143(14.77%) 171(23.85%) 37(7.96%) 251(17.08%)
Others 108(11.16%) 41(5.72%) 27(5.81%) 57(3.88%)
Level of 0.72 0.396 2.65 0.104
education
Below High 681(70.35%) 518(72.25%) 358(76.99%) 1,076(73.20%)
School
Bachelor degree 287(29.65%) 199(27.75%) 107(23.01%) 394(26.80%)
or above
Marital status 0.69 0.408 2.95 0.086
Married 430(44.42%) 304(42.40%) 222(47.74%) 769(52.31%)
Unmarried 538(55.58%) 413(57.60%) 243(52.26%) 701(47.69%)
Place of residence 0.10 0.754 3.13 0.077
Rural 603(62.29%) 452(63.04%) 222(47.74%) 771(52.45%)
Urban 365(37.71%) 265(36.96%) 243(52.26%) 699(47.55%)
Years with 117.19 <0.001 62.00 <0.001
epilepsy
< lyear 288(29.75%) 204(28.45%) 163(35.05%) 645(43.88%)
1-3years 107(11.06%) 226(31.52%) 159(34.20%) 251(17.07%)
> 3years 573(59.19%) 287(40.03%) 143(30.75%) 574(39.05%)
Seizure frequency 59.35 <0.001 40.37 <0.001
Seizure-free 323(33.37%) 179(24.96%) 72(15.48%) 548(37.28%)
<1 time per 137(14.15%) 210(29.29%) 251(53.98%) 466(31.70%)
month
> 1 time per 508(52.48%) 328(45.75%) 142(30.54%) 456(31.02%)
month
Seizure type 56.90 <0.001 360.48 <0.001
Focal 430(44.42%) 190(26.50%) 393(84.52%) 502(34.15%)
(Continued)
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Female Male
fani=ble With Without  Statistical With Without Statistical
depression depression value depression depression value
Generalized 538(55.58%) 527(73.50%) 72(15.48%) 968(65.85%)
Etiology 167.14 <0.001 22053 <0.001
Unknown 538(55.58%) 589(82.15%) 143(30.75%) 753(51.22%)
Structural 170(17.56%) 32(4.46%) 108(23.22%) 358(24.35%)
Infectious 188(19.42%) 36(5.02%) 71(15.27%) 266(18.10%)
Metabolic 56(5.79%) 47(6.56%) 132(28.39%) 72(4.90%)
Immune 16(1.65%) 13(1.81%) 11(2.37%) 21(1.43%)
Number of ASMs 2081 <0.001 40.36 <0.001
used
0 13(1.34%) 32(4.46%) 33(7.10%) 110(7.48%)
1 649(67.05%) 502(70.01%) 324(69.68%) 789(53.67%)
>2 306(31.61%) 183(25.53%) 108(23.22%) 571(38.85%)
ASMs 142.52 <0.001 247.86 <0.001
Sodium valproate 72(11.09%) 167(33.27%) 54(16.67%) 297(37.64%)
Carbamazepine 77(11.86%) 115(22.91%) 43(13.27%) 208(26.36%)
Lacosamide 52(8.01%) 29(5.78%) 39(12.04%) 69(8.74%)
Lamotrigine 49(7.55%) 35(6.97%) 32(9.88%) 122(15.47%)
Levetiracetam 298(45.92%) 104(20.72%) 120(37.04%) 31(3.93%)
Topiramate 65(10.02%) 21(4.18%) 25(7.71%) 34(4.31%)
Oxcarbazepine 36(5.55%) 31(6.17%) 11(3.39%) 28(3.55%)
EEG findings 97.45 <0.001 127.74 <0.001
Temporal area 341(39.36%) 129(23.57%) 110(23.66%) 387(31.77%)
discharge
Others 139(18.49%) 221(36.40%) 262(56.34%) 354(26.80%)
No discharge 368(42.15%) 247(40.03%) 93(20.00%) 529(41.43%)

TABLE 2 The sex characteristics and multivariate logistic regression
analysis for sex in patients with epilepsy.

Variable With Without Ve
5 depression  depression
Sex 420.563 <0.001
Female 968(67.55%) 717(32.78%)
Male 465(32.45%) 1,470(67.22%)
95% ClI
Lower Upper
limit limit

Sex <0.001
Female 427 <0.001 3.70 492
Male 1

*Chi-square tests for sex between those with and without depression in patients with
epilepsy. *Binary logistic regression analysis for sex of depression in patients with epilepsy.

more likely to cause depression than generalized epilepsy in males
(OR=10.53,95% CI: 8.01-13.84). In the analysis of epilepsy etiology,
the prevalence of metabolic epilepsy was 9.65 times greater than that
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of cases classified as epilepsy of unknown etiology (OR=9.65, 95% CI:
6.88-13.54). Compared with oxcarbazepine, levetiracetam (OR=9.85,
95% CI: 4.42-21.96) significantly increased the risk of depression, but
sodium valproate (OR=0.46, 95% CI: 0.22-0.98) reduced the risk of
depression in males. Male patients with temporal area discharge were
1.61 times (95% CI, 1.19-2.19) more likely to have depression than
those without EEG discharge (Table 4).

4 Discussion

This study is the first large-scale investigation about the risk
factors for depression among adult patients with epilepsy in Western
China. A total of 3,620 patients with epilepsy are included in the
study. There are related studies from Northeast, Northwest, and
Sichuan regions of China (16, 32, 33), but they have smaller sample
sizes and lack comparisons between different ethnicity. In the present
study, the overall prevalence of comorbid depression among adults
with epilepsy was 39.59% (26.74% in females and 12.85% in males).
A meta-analysis reported the prevalence of depression in patients
with epilepsy ranged from 4.5 to 59% (34). Another study showed
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TABLE 3 The severity of depression among different sex in patients with
epilepsy (n=3,620).

Depression
severity

Female
Minimal or No 0-4 681(40.41%) 1,183(61.14%)
depression
Mild depression 5-9 36(2.14%) 287(14.83%)
Moderate depression 10-14 430(25.52%) 179(9.25%)
Moderately severe 15-19 251(14.90%) 36(1.86%)
depression
Severe depression 20-27 287(17.03%) 250(12.92%)

that the prevalence ranged from 20 to 55% (35). In the present study,
39.59% of patients with epilepsy had depression, which was consistent
with the findings of these previous studies. This result was lower than
the rural prevalence of 52.6% and higher than the urban prevalence
of 26.7% reported in studies from western China (20, 36). However,
studies from the United Arab Emirates and West China Hospitals
showed prevalence rates of 25 and 26.9%, which were lower than the
39.59% we reported (35, 37). The present study results indicated that
females were at a higher risk of having depression than males, which
was similar to the findings of studies from Ethiopia and India (38,
39). Our study indicated that female patients with epilepsy who
considered depression had significantly higher PHQ-9 scores than
males, which also suggested that depressive symptoms might be more
severe in females compared males. The psychological problems of
female epilepsy patients need to be paid more attention. One
prospective study found an 11.28% prevalence of depression among
male patients with epilepsy, which was consistent with our results
(32). However, the prevalence of depression in women in this study
was 18.66%, which was significantly lower than that shown by our
study. One possible explanation is the difference in the diagnosis of
depression and sample sizes. Another possibility is the region
included in the present study (Dali, Yunnan Province, China) has
many ethnic minorities, a low level of economy and education, and a
lack of awareness of the disease. The higher risk of depression in
females than in males may be attributed to different personalities and
income inequalities (40).

Patients with epilepsy with lower levels of education were more
likely to suffer from depression (41). Another study reported the
opposite result (21). However, the present study did not find a
correlation between the level of education of men and women and
depression, which was in line with the results of Wang et al. (20). Place
of residence was also considered a risk factor for depression in patients
with epilepsy, as reported by a study from Ethiopia (21). They found
that patients with epilepsy living in rural areas tended to be more
prone to depression than those living in urban areas. However,
we found that they lacked correlation. Therefore, more samples are
required to analyze the condition. In the relationship between marital
status and depression, we found no effect in patients with epilepsy of
different sex, which was consistent with the findings reported by some
studies (17, 25). On the contrary, other studies identified that being
unmarried was an independent risk factor for epilepsy comorbid
depression (32, 38). This interpretation may be related to differences
in different countries, ethnicities, and sample sizes. At present, there
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was still a lack of research on the relationship between different ethnic
groups and epilepsy comorbid depression. We found that male Bai
people had a lower risk of depression, which might be related to the
entertainment source of Bai people, such as dancing and singing. It
was also conceivable that the Bai population might possess a reduced
genetic predisposition to depression. However, the current body of
research in this field remained insufficient. Nonetheless, in female
epilepsy patients, susceptibility to depression showed no discernible
association with ethnicity. Our analysis of different occupations
revealed that office workers had the lowest risk of depression, and the
trend was similar in females and males. This might be related to the
higher income of office workers. However, there is still a lack of
research on the occurrence of depression among different occupations
in patients with epilepsy. More studies are needed on this topic. The
relationship between age and depression in patients with epilepsy was
controversial, some studies had suggested a relationship whereas
others negated this view (42, 43). This study found that the relationship
between age and depression was not obvious in female patients with
epilepsy. Male patients with epilepsy aged 27-45 were 1.27 times more
likely to suffer from depression than those aged over 65years.
However, male patients with epilepsy aged 46-64 years were less likely
to develop depression than those aged over 65years. A recent study
had shown that patients with epilepsy aged 29-39 years show a higher
tendency to depression (44). And this has similar results to our
findings. A cross-sectional study of different ages and psychological
stress showed that the PHQ-9 and PSS-10 scores were higher in the
middle age group (26-44 years old) than high age group (>45years
old). It is possible that males between the ages of 27 and 45 may
experience heightened psychological stress than others (45). This
study also showed that patients with epilepsy were more likely to
develop depression within 1-5years, which was inversely correlated
with the duration of the disease. Our results showed that males had
the highest risk of depression within 3 years with epilepsy, whereas
females were at risk after having epilepsy for more than 3 years, which
was consistent with findings of the previous study. However, we did
not study the condition over 5 years. Additional research is warranted
to investigate the relationship between age and depression in patients
with epilepsy.

One meta-analysis showed that more than 20 studies had reported
that seizure frequency is a risk factor for depression (46). We also
observed that seizure frequency was an independent risk factor for
depression in both males and females. More frequent seizures might
predict more severe depression (21). There may be a bidirectional
relationship between depression and frequent seizures. One
prospective study found that the occurrence of depressive symptoms
was a predictor of epilepsy recurrence in adult patients with newly
diagnosed epilepsy (47). Life-long mood disorders were also
considered risk factors for seizure recurrence in adults (48). Moreover,
focal seizures were more likely to present with depressive symptoms
(49). Our findings also revealed that patients with focal epilepsy of
both sexes were more prone to experiencing depression and
significantly in males. This may be due to the existence of the same
anatomical basis between depression and temporal lobe epilepsy. For
example, patients with epilepsy and depression might have atrophy of
the frontal lobe, hippocampus, and amygdala (50). Our study found a
higher prevalence of depression in both females and males with
temporal lobe discharge, which may explain the higher probability of
depression in focal epilepsy.
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TABLE 4 Binary logistic regression analysis for risk factors of depression among different sex in patients with epilepsy.

Female

Variable 95%Cl 95%Cl
Lower limit  Upper limit Lower limit  Upper limit

Age <0.001 <0.001
18-26 1.29 0.090 0.96 1.74 1.06 0.691 0.81 1.38
27-45 1.24 0.100 0.96 1.61 1.27 0.036 1.02 1.59
46-64 0.83 0.189 0.63 1.10 0.59 <0.001 0.46 0.75
> 65 1 1
Ethnicity - - - - <0.001
Han Chinese - - - - 0.45 <0.001 0.32 0.62
Bai - - - - 0.22 <0.001 0.15 0.32
Yi - - - - 0.83 0.444 0.51 1.34
Tibetan - - - - 0.56 0.035 0.33 0.96
Lisu - - - - 0.63 0.066 0.39 1.03
others - - _ _ 1
Occupation <0.001 <0.001
Farmer 0.59 0.006 0.40 0.86 0.92 0.725 0.57 1.48
Employee 0.31 <0.001 0.19 0.49 0.24 <0.001 0.13 0.42
Student 0.32 <0.001 0.21 0.48 0.31 <0.001 0.18 0.55
Others 1 1
Years with epilepsy <0.001 <0.001
> 3years 1.41 0.003 1.13 1.78 0.99 0.911 0.77 1.27
1-3years 0.34 <0.001 0.25 0.45 2.51 <0.001 1.93 3.26
< lyear 1 1
Seizure frequency <0.001 <0.001
> 1 time per month 0.86 0.192 0.68 1.08 2.37 <0.001 1.74 3.23
< 1 time per month 0.36 <0.001 0.27 0.48 4.10 <0.001 3.07 548
Seizure-free 1 1
Seizure type <0.001 <0.001
Focal 222 <0.001 1.80 2.73 10.53 <0.001 8.01 13.84
Generalized 1 1
Etiology <0.001 <0.001
Structural 5.82 <0.001 3.92 8.64 1.59 0.001 1.20 2.10
Infectious 5.72 <0.001 3.93 8.32 1.41 0.035 1.02 1.93
Metabolic 1.30 0.198 0.87 1.96 9.65 <0.001 6.88 13.54
Immune 1.35 0.430 0.64 2.83 2.76 0.008 1.30 5.85
Unknown 1 1
Number of ASMs used <0.001 <0.001
>2 4.12 <0.001 2.11 8.05 0.63 0.040 0.41 0.98
1 3.18 0.001 1.65 6.13 1.37 0.133 0.91 2.06
0 1 1
ASMs <0.001 <0.001
Sodium valproate 0.37 <0.001 0.21 0.65 0.46 0.046 0.22 0.98
Carbamazepine 0.58 0.054 0.33 1.01 0.53 0.103 0.24 1.14
Lacosamide 1.54 0.198 0.80 2.99 1.44 0.373 0.65 3.20

(Continued)
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TABLE 4 (Continued)

10.3389/fpsyt.2023.1283983

Female

Variable 95%ClI 95%ClI
Lower limit  Upper limit Lower limit  Upper limit

Lamotrigine 1.21 0.571 0.63 2.30 0.67 0.322 0.30 1.48
Levetiracetam 2.47 0.001 1.45 4.19 9.85 <0.001 442 21.96
Topiramate 2.66 0.005 1.34 5.30 1.87 0.157 0.79 4.46
Oxcarbazepine 1 1
EEG findings <0.001 <0.001
Temporal area 1.77 <0.001 137 2.30 1.61 <0.001 1.19 2.19
discharge
Others 0.42 <0.001 0.55 4.22 0.002 3.20 5.52
No discharge 1 1

In the analysis of the etiology of epilepsy, the prevalence of
epilepsy of the unknown type was significantly higher other types. An
epilepsy of unknown type was responsible for one-third of all
etiologies (51), which could be attributed to the relatively less
advanced diagnostic techniques for determining the underlying
causes. Improving the diagnostic techniques remains pivotal for the
categorization of epilepsy etiologies. This factor also contributed to the
absence of genetic type data. Additionally, there was a higher
proportion of female patients than male patients with epilepsy of an
unknown type. This may potentially reflect sex discrimination within
the diagnostic process. In the case of women, sex discrimination could
lead to the development of depressive symptoms (52). The possibility
of sex discrimination during the diagnostic process could also
potentially contribute to the stigma experienced by women with
epilepsy. However, there is a lack of research in this field. In the
analysis of the relationship between the etiology of epilepsy and
depression, we found that females with structural and infectious
epilepsy and males with metabolic epilepsy had the greatest probability
of depression, which might be potentially attributed to higher alcohol
consumption among males. Infectious and structural etiologies were
risk factors for suicidality in patients with epilepsy (53). Suicidal
patients are often present with depressive symptoms. Our findings
aligned with those of Lin et al. (53).

We also found that the number of ASMs used was an independent
risk factor for depression in patients with epilepsy. A higher number
of ASMs used often predicted a higher risk of depression. This was
most pronounced in females, consistent with the findings of a previous
study (54). It might also be related to the fact that some ASMs could
cause mood disorders (55). Our study observed that sodium valproate
decreased the risk of depression and levetiracetam increased the risk
of depression in all patients with epilepsy. Topiramate increased the
risk of depression in females, but not in male patients with epilepsy.
Some studies indicated that sodium valproate, lamotrigine, and
carbamazepine reduced the risk of depression in patients with
epilepsy. Conversely, levetiracetam, benzodiazepines, and topiramate
had been associated with an increased risk of depression in epilepsy
patients, according to research findings (56-59). However, our results
did not find an association between carbamazepine and depressive in
patients with epilepsy. This may be due to the small sample size.
Further research may be needed.
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Nonetheless, our study has certain limitations. First, our study was
a single-center, retrospective study; thus, there might be an under-
representation of sample sizes. Second, we did not involve minors and
only adult patients. Third, we did not exclude less common psychiatric
disorders, such as bipolar disorder. Fourth, some patients had missing
EEG findings (12.24%), which might have an impact on the analysis
of EEG findings. Fifth, the diagnosis of depression was based on the
patient’s PHQ-9 score at admission over the past 5years rather than
on a clinical diagnostic assessment, which may have led to an
overestimation of prevalence. Sixth, as a concise depression assessment
tool, the PHQ-9 did possess limitations and it might not
comprehensively distinguish among patients experiencing anxiety.

5 Conclusion

Adult female patients with epilepsy have a higher susceptibility to
depression than male patients with epilepsy. Furthermore, female and
male patients with epilepsy have distinct risk factors for depression.
Occupation, years with epilepsy, seizure frequency, seizure type,
etiology, number of ASMs used, ASMs, and EEG findings are
independent risk factors for depression in female patients with
epilepsy. In male patients with epilepsy, age, ethnicity, occupation,
years with epilepsy, seizure frequency, seizure type, etiology, number
of ASMs used, ASMs, and EEG findings are independent risk factors
for depression. Early detection and timely management of these risk
factors may help reduce the incidence of depression in patients
with epilepsy.
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At the end of 2022, 1084 million people around the world were forcibly
displaced, the highest number ever recorded. Of these, 50% were women.
Despite this situation, little is known about the mental health of female
refugees. The first aim of this study was to examine the prevalence of
depression and anxiety symptoms among female refugees in Germany.
The second aim was to examine which sociodemographic and migration-
related variables have an impact on refugees’ mental health, and the
third aim was to assess the potential predictors of their mental health. A
sample of 92 female refugees from East Africa and the Middle East living
in Germany were interviewed. Symptoms of depression and anxiety were
assessed using the Hopkins Symptom Checklist (HSCL-25). The experience
of potentially traumatic events (PTEs) was assessed using the Posttraumatic
Diagnostic Scale (PDS) and the Harvard Trauma Questionnaire (HTQ). In our
sample of female refugees, 65.2% reported symptoms of depression, and
60.9% reported symptoms of anxiety. Symptoms of depression or anxiety
were associated with being from the Middle East, having a higher level of
education, and reporting more PTEs. The multiple regression model for
anxiety was able to explain 32.4% of the variance in anxiety symptoms. The
findings highlight the high burden of mental health problems that female
refugees bear. The identified predictors of depressive and anxiety symptoms
should sensitize medical and refugee professionals to identify vulnerable
individuals and groups, refer them to appropriate psychological treatment,
and, where possible, modify the identified predictors.

KEYWORDS

depression, anxiety, mental health, female refugee, traumatic event

32 frontiersin.org


https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyt.2023.1303009﻿&domain=pdf&date_stamp=2024-01-04
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1303009/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1303009/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1303009/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1303009/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1303009/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1303009/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1303009/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1303009/full
mailto:helena.bohland@unimedizin-mainz.de
https://doi.org/10.3389/fpsyt.2023.1303009
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://doi.org/10.3389/fpsyt.2023.1303009

Bohland et al.

Introduction

In 2022, the number of forcibly displaced persons in the world was
the highest on record (1). The United Nations High Commissioner for
Refugees (UNHCR) has estimated that there are 108.4 million forcibly
displaced people worldwide, of whom 35.3 million are refugees (1). In
2016, when the interviews for this study began, more than 720,000
asylum applications were registered in Germany (2), the highest
number ever recorded in Germany. Women accounted for 38% of all
asylum applications in Germany in 2016 (2). The five most represented
countries of origin that year were Syria, Afghanistan, Iraq, Iran, and
Eritrea. At the time of the interviews for this study, the countries with
the best prospects of obtaining a right of residence were Afghanistan,
Iraq, Iran, Eritrea, Somalia, and Syria. It is important to know about
the experiences of refugees and the measures taken in 2016 that can
help people seeking protection in Germany today. However, the
refugee population today is different in terms of country of origin, the
circumstances of flight, and the reception conditions in Germany (2,
3). In 2022, Germany recorded the highest increase of people seeking
protection' in the country since records have been kept (3).
Approximately 1.1 million refugees from Ukraine have sought
protection in Germany as a result of the international conflict between
Russia and Ukraine (3, 4). In 2022 also, around 47.0% of people
seeking protection in Germany were female, and among Ukrainian
refugees, up to 64% were girls and women® (3). In response to the
influx of refugees from Ukraine, the EU invoked the Temporary
Protection Directive (5), according to which refugees from that
country are granted a residence permit for one to three years without
any bureaucratic application procedure (5). This grants them, for
example, the right to stay in a private flat instead of a collective
accommodation and access to statutory health insurance instead of
emergency health insurance (6, 7). Therefore, a comparison between
the refugee population in 2016 and today is only possible to a
limited extent.

The UNHCR reports that women are a vulnerable group within
the refugee population (8, 9). They experience more gender-based and
sexual violence than men (10) and thus require special attention to
address their needs (11). Research on refugees’ mental health shows
that female refugees have more mental health problems than male
refugees (9, 10, 12, 13). Mental health disorders, such as depression
and anxiety, are also more common among female refugees than
among male refugees (13). A systematic review by Morina et al. (14)
found that most studies in refugee populations focus on posttraumatic
stress disorder (PTSD), depression and anxiety. There are few studies
examining other mental health disorders. Morina et al. (14) point out,
that the prevalence of all mental disorders must be higher in the
refugee population due to the difficult circumstances during and after
flight. Also chronic mental health problems may get worse under the
lack of treatment (14). It is clear that the presence of mental health
problems makes integration into the host country more difficult (15).

1 Protection seekers are people applying for asylum, people with asylum,
and refugees in Germany.
2 Since February 24, 2023, with the introduction of martial law, most Ukrainian

men of draft age were banned from leaving Ukraine.
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It remains to be seen, however, what impact mental health problems
in refugee mothers have on the integration of their children.

At the same time, a review by Blackmore et al. found great
heterogeneity in the reported prevalence of mental health problems,
such as symptoms of depression and anxiety, in refugee populations
and a lack of data on gender-specific mental health problems in these
populations (16). Comparison with other studies shows that the
prevalence of symptoms of depression or anxiety in the female refugee
population is rarely reported (10, 17). Studies on the mental health of
male and female refugees often consist mainly of male refugees, do not
report their findings by gender, age, or ethnicity, and report
heterogeneous prevalence rates for symptoms of depression and
anxiety (10, 17).

More research is thus needed on the prevalence of symptoms of
depression and anxiety in female refugee populations. The recent
influx of Ukrainian refugees to Germany, most of whom are women
(64.0%), underlines the importance and timeliness of this issue (3).

The refugee population in Germany and around the world is
heterogeneous in terms of, for example, country of origin, route of
flight, opportunities for residency in, and reception in the host
It
sociodemographic and migration-related factors are associated with

country. is therefore important to wunderstand which
the mental health of refugees.

Reviews indicate that the association between mental health and
sociodemographic and migration-related variables has not been well
studied (10, 17-19). Only a few reviews have examined this association
(10, 17-19), and the reported results are heterogeneous. Studies have
shown that an older age (9, 10, 20-22) and having experienced more
PTEs (21, 23-25) are associated with mental health problems. In their
review, Mesa-Vieira et al. (10) reported that migrants with previous
exposure to violence were likely to have poor mental health. Sundquist
et al. (26) reported that economic difficulties in the host country
appeared to be an even greater factor in poor mental health than
exposure to violence prior to migration. Mesa-Vieira et al. (10) found
that lower income levels in the host country and, in contrast to the
above-mentioned studies, a younger age were associated with poor
mental health (10). Lindert et al. (17) found in their review that a high
level of income in the host country may be associated with better
mental health in labor migrants, but not in refugees. Often, the
reviews include refugees as well as migrants and labor migrants (10,
17); therefore, subgroup analyses by gender are not possible (17).

Regarding the relationship between the country of origin and
mental health among refugees, the results are heterogeneous. Some
studies have found significant differences in symptoms of depression
and anxiety according to country of origin (23, 27, 28), while others
have found no association between country of origin and mental
health (24). Few studies have examined the association between the
level of education and mental health in refugee populations. However,
in those that do, the results are heterogeneous. A positive association
between the level of education and symptoms of depression and
anxiety (29), a negative association (9), and no association (22) have
been reported. In addition, there is a lack of research on post-
migration factors that may be associated with refugees’ mental health,
and current stressors in the lives of refugees should also
be considered (18).

To address the above-mentioned research gaps, the first aim of
this study was to investigate the prevalence of symptoms of depression
and anxiety in female refugees. The second aim was to examine the
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effects of sociodemographic and migration-related variables on
mental health. Literature research was conducted to examine the
sociodemographic and migration-related variables relevant to
refugees’ mental health. The third aim was to assess the potential
predictors of mental health among female refugees.

Method

The present study was part of a larger research project, the Female
Refugee Study (FRS) (30). This multicenter study was conducted in
2016 and 2017 in six German federal states and was funded by the State
Commissioner for Migration, Refugees and Integration of the German
government. The present study examines data from the Rhineland-
Palatinate study center that we collected for the FRS. Ethics committee
approval was obtained on September 19, 2016, and the study is
registered in the Ethics Committee Register of the Rhineland-Palatinate
Medical Association under the number 837.316.16 (10635). Inclusion
criteria were female gender, age 18 years and older, cognitive capacity to
be interviewed (verbally or in writing), ability to speak and understand
one of the provided study languages (Arabic, Dari/Farsi, Somali,
Tigrinya), living in a refugee reception center, and beingfrom
Afghanistan, Eritrea, Iran, Somalia, and Syria. At that time, refugees
from these countries had a high chance of being granted asylum in
Germany. Recruitment took place in randomly selected refugee
reception centers in Rhineland-Palatinate. The owner and operator of
the reception centers for refugees, granted permission for the study.
Female refugees were recruited through a 1.5-h information sessions at
refugee reception centers. Each woman interested in participating in the
study was interviewed privately after at least a 1-day interval. Informed
consent was obtained either in writing or verbally. The interviews were
conducted by trained bilingual female interviewers either as a guided
questionnaire assessment or as a structured interview. Interviewers did
not insist to answering to minimize the risk of retraumatizing. The
questionnaire consisted of 71 questions, including psychometric
instruments for trauma experience, quality of life, and symptoms of
depression and anxiety. The questionnaire was translated (forward-
backward translation) and
Sociodemographic and migration-related data were assessed using

adapted for ethical differences.
investigator-related questions. As the dependent variables, the
symptoms of depression and anxiety were assessed using the Hopkins
Symptom Checklist (HSCL) (31-33), an instrument commonly used
with refugee populations (34). The HSCL includes 25 symptoms of
depression and anxiety, the presence and severity of which over the past
7 days are rated on a 4-point Likert scale (1=not at all to 4=very much).
The HSCL symptom score is the mean of the responses. A cut-off value
of >1.75 is commonly used to differentiate clinically relevant symptoms
of depression and anxiety (35). The HSCL does not provide a clinical
diagnosis; however, it does allow the severity of symptoms of depression
and anxiety to be assessed and compared using symptom scores.

The independent variables are age in years, level of education as
years of schooling, number of children, country of origin, stay in
Germany (in months), marital status (single/partnership, cohabitation/
partnership, separation), separation from children (yes/no), number
of PTEs, experience of physical, psychological, or sexual violence (yes/
no), distressing experiences in Germany (yes/no), and satisfaction
with living conditions in Germany (rather satisfied/rather not
satisfied). Regarding the assessment of the number of PTEs, the
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Posttraumatic Diagnostic Scale (PDS) (36, 36) and the Harvard
Trauma Questionnaire (HTQ) (37) were used.

Descriptive analyses of sociodemographic and migration-related
variables were then performed. The prevalence of symptoms of
depression and anxiety was calculated using the common cut-off (>
1.75) for the HSCL (35). Exploratory analyses of the data were then
performed. Bivariate statistics were used to analyze the association
between symptoms of depression and anxiety and sociodemographic
and migration-related variables. For the bivariate analysis, the
independent variables were transformed into categorical variables
when necessary. Due to the non-parametric data, the Mann-Whitney
U-test and the Kruskal-Wallis H-test were calculated, with a value of
p of <0.05 considered significant. In the next step, the variables
indicating an association with symptoms of either depression or
anxiety in the bivariate analyses were entered into logistic regression
models, with a value of p of <0.05 considered significant. Except for
country of origin, the continuous version of the variables was used to
calculate the regression models. The variables included in the logistic
regression models were age (years), level of education (years), number
of children, country of origin (Middle East/East Africa), and number
of PTEs. Bivariate analysis indicated an association between the
categorical variable of experience of physical, psychological, or sexual
violence and symptoms of depression and anxiety. For precision and
statistical reasons, instead of the categorical variable experience of
physical, psychological, or sexual violence, we included the continuous
variable number of PTEs in our regression models. Diagnosis of the
calculated regression models was then performed. All statistics were
performed using SPSS Statistics Version 23 (IBM, Armonk, NY).

Results

At the time of the study, 332 female refugees in Rhineland-
Palatinate met the inclusion criteria. 92 female refugees participated
in our study. Most of the female refugees interviewed were from
Afghanistan (34.8%) and Syria (32.6%). They had been in Germany
for between 2 and 27 months (median 12 months). The female refugees
interviewed were mostly young women (median 29years, mean
31.7 years). The study population differed according to their origin.
Refugees from the Middle East were, on average, 5years older than
refugees from East Africa. Female refugees from Iran reported the
highest level of education, followed by refugees from Eritrea and Syria.
The lowest level of education was reported by female refugees from
Somalia. Most female refugees interviewed reported being in a
relationship (54.3%). Refugees from the Middle East were likelier to
report having children (82.0%) than refugees from East Africa
(56.0%). Of the women interviewed, 19.6% reported having been
separated from their children.

The number of reported PTEs varied by country of origin.
Refugees from Africa reported, on average, a higher median
number of different PTEs (Eritrea: 12.0; Somalia: 12.5) than
refugees from the Middle East (Afghanistan: 7.5; Iran: 6.0; Syria:
3.5). Female refugees in a partnership reported fewer PTEs than did
women without a partnership. Female refugees without a
partnership were likely to report six or more different PTEs (81.0%).
Among the female refugees interviewed in a partnership, 46.0%
reported having experienced six or more PTEs (see Table 1). The
five most frequent reported PTEs were “forced separation from
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TABLE 1 Sociodemographic and migration-related data of the study population (n =92).

Study population Middle East East Africa

n =92 (100%) n =67 (72.8%) n =25 (27.2%)
n (%) VA n (%)

Age in years

[Median; IQR] [29.0; 12.0] [32.0; 12.0] [27.0; 8.0]
18-22 15 (16.3) 8(11.9) 7 (28.0)
23-27 20 (21.7) 13 (19.4) 7 (28.0)
28-32 22(23.9) 15(22.4) 7 (28.0)
33-37 13 (14.1) 10 (14.9) 3(12.0)
>38 22(22.9) 21(31.3) 1(4.0)

Level of education in years

[Median; IQR] [7.0;9.8] [7.0;12.0] [7.0;7.0]
0 20 (21.7) 16 (23.9) 4(16.0)
1-6 19 (20.7) 11 (16.4) 8 (32.0)
7-9 18 (19.6) 11 (16.4) 7 (28.0)
>10 27 (29.3) 21 (31.3) 6 (24.0)
na. 8(8.7) 8 (11.9) -
Country of origin

Afghanistan 32 32

Eritrea 13 13
Iran 5 5

Somalia 12 12
Syria 30 30

Stay in Germany in months

[Median; IQR] [2.0;6.0] [12.0; 4.0] [11.0; 12.5]
<6 15 (16.3) 8(11.9) 7 (28.0)
7-12 25(27.2) 23 (34.3) 2(8.0)
>13 36 (39.1) 28 (41.8) 8(32.0)
n.a. 16 (17.4) 8(11.9) 8(32.0)

Marital status

Single 18 (19.6) 7(10.4) 11 (44.0)
Partnership, cohabitation 50 (54.3) 45 (67.2) 5(20.0)
Partnership, separated 24 (26.1) 15 (22.4) 9 (36.0)

Number of children

[Median; IQR] [2.00; 2.8] [3.00;3.0] [1.00; 2.0]
0 23 (25.0) 12 (17.9) 11 (44.0)
1-3 48 (52.2) 34(50.7) 14 (56.0)
>4 21 (22.8) 21 (31.3) -

Separation from children

Separated 18 (19.6) 13 (19.4) 5(20.0)
Not separated/no children 67 (72.8) 47 (70.1) 20 (80.0)
n.a. 7(7.6) 7 (10.4) -

Number of PTEs experienced

[Median; IQR] [8.0; 10.0] [6.0; 8.0] [12.0; 5.0]
0 9(9.8) 9(13.4) -
1-5 24 (26.1) 23 (34.3) 1(4.0)
6-10 27(29.3) 19 (28.4) 8(32.0)
>11 30 (32.6) 15 (22.4) 15 (60.0)
n.a. 2(2.2) 1(1.5) 1(4.0)

(Continued)
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TABLE 1 (Continued)

Study population

n =92 (100%)
n (%)

10.3389/fpsyt.2023.1303009

Middle East
n =67 (72.8%)
n (%)

East Africa
n =25 (27.2%)
n (%)

Experience of physical, psychological, or

sexual violence

Yes 74 (80.4) 50 (74.6) 24 (96.0)
No 16 (17.4) 16 (23.9) -
n.a. 2(2.2) 1(1.5) 1(4.0)
Distressing experience in Germany

Yes 27(29.3) 15(22.4) 12 (48.0)
No 54 (58.7) 45(67.2) 9 (36.0)
na. 11 (12.0) 7(10.4) 4(16.0)
Satisfaction with living conditions in

Germany

Rather satisfied 40 (43.5) 25(37.3) 15 (60.0)
Rather not satisfied 50 (54.4) 40 (59.7) 10 (40.0)
na. 2(22) 2(3.0) -

n.a., not applicable; IQR, interquartile range.

TABLE 2 Symptoms of depression and anxiety.

Depression Scale

Anxiety Scale

n =88 n =88
(n/%) (n/%)
Median (IQR) 2.17 (1.02) 2.05 (1.30)
Range 1.00-3.87 1.00-3.80
Symptom score>1.75 60 (65.2) 56 (60.9)
Symptom score<1.75 28 (30.4) 32(34.8)
na. 4(4.3) 4(4.3)

Results of the HSCL. n.a., not applicable; IQR, interquartile range.

family members” (58.7%), “lack of shelter” (57.6%), “being close to
death” (54.3%), “lack of food or water” (51.1%) and “ill-health
without access to medical care” (46.7%).

Analyses of the HSCL revealed symptoms of depression in 65.2%
of the female refugees interviewed and symptoms of anxiety in 60.9%
(n=388). Symptoms of depression and anxiety were more common in
Middle Eastern female refugees than in East African female refugees.
The HSCL symptom scores differed significantly according to country
of origin (depression score median Middle East 2.26, median East
Africa 1.86, p =0.018; anxiety score median Middle East 2.40, East
Africa 1.60, p =0.001) (see Table 2).

Bivariate analyses showed that symptoms of depression were
significantly associated with being from the Middle East (Mann-
Whitney U-Test, value of p <0.05), reported exposure to violence
(Mann-Whitney U-Test, value of p <0.05), and the number of
children (Kruskal-Wallis H-Test, value of p <0.05). Symptoms of
anxiety were significantly associated with an older age (Kruskal-
Wallis H-Test, value of p <0.05), being from the Middle East
(Mann-Whitney U-Test, value of p <0.01), a high level of education
(Kruskal-Wallis H-Test, value of p <0.05), a high number of
children (Kruskal-Wallis H-Test, value of p <0.05), and reported
exposure to violence (Mann-Whitney U-Test, value of p <0.05) (see
Table 3).
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The regression model for anxiety symptoms, including the
variables of age, level of education, number of children, country of
origin, and number of PTEs, explained more than 32.4% (p <0.001)
of the variance in anxiety symptoms. Origin (standardized beta
coeflicient 0.301, p =0.007) and the number of PTEs (standardized
beta coefficient 0.397, p =0.002) explained the most variance in
anxiety symptoms. Besides country of origin and the number of PTEs,
the variable of level of education added a significant explanation to the
variance in symptoms of anxiety in the model.

The regression model for symptoms of depression, including the
variables of age, education level, number of children, country of
origin, and number of PTEs, showed no indication of a significant
association (see Table 4).

Data were missing by 4.3% in the symptom scales and 0.0-8.7%
in the sociodemographic and migration-related values. Missing data
were excluded.

Discussion
As far as we know, the FRS was the first study of its kind in

Germany. The cross-sectional data from the Rhineland-Palatinate
discussed in the present study constitute a unique database of the
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TABLE 3 Association between sociodemographic and migration-related data and symptoms of depression and anxiety, bivariate analyses.

Variables Depression Scale Anxiety Scale
n =88 n =88
Median (IQR) Median (IQR)
Age in years (K-W) *
18-22 1.87 (1.51) 1.60 (1.50)
23-27 2.03 (0.82) 1.80 (0.88)
28-32 2.21(1.39) 2.10 (1.45)
33-37 2.14(1.18) 2.56 (1.35)
>38 2.35(1.15) 2.75(1.13)
Origin (M-W) * *%
Middle East 2.26 (1.07) 2,40 (1,30)
East Africa 1.86 (0.74) 1,60 (0,68)
Level of education in years (K-W) *
0 2.14 (1.08) 1.90 (1.62)
1-6 1.97 (0.95) 1.90 (1.00)
7-9 2.27 (1.14) 2.15(1.58)
>10 2.27 (1.20) 2.70 (1.23)
na. 1.73 (1.17) 2.20 (1.30)
Stay in Germany in months (K-W)
<6 2.33(0.83) 2.00 (1.60)
7-12 2.37(0.98) 2.27 (1.30)
>13 1.87 (1.13) 2.00 (1.17)
n.a. 1.87 (1.47) 1.90 (1.49)
Marital status (K-W)
Single 1.86 (0.65) 1.89 (1.14)
Partnership, cohabitation 2.20(1.17) 2.10 (1.50)
Partnership, separated 2.30 (1.03) 2.25(1.23)
Number of children (K-W) * *
0 1.87(0.73) 1.89 (1.10)
1 1.60 (0.93) 1,80 (0.80)
2 1.70 (0.73) 1.63(1.23)
3 2.47 (0.59) 2.70 (1.10)
4 2.63 (0.55) 2.80 (0.78)
5 1.27 (2.07) 1.60 (1.49)
6 2.33(-) 2.33(-)
7(n=1) 1.40 (=) 3.20 (-)
8(n=1) 1.80 () 1.50 (-)
Separation from children (M-W)
Separated 2.33(1.00) 2.50 (1.29)
Not separated/no children 2.10 (1.10) 2.00 (1.23)
na. 2.13(0.91) 2.85 (1.40)
Number of PTEs experienced (K-W)
0 1.87 (0.87) 1.56 (0.59)
1-5 2.21(1.35) 2.15(1.59)
6-10 1.93 (1.41) 2.00 (1.35)
>11 2.30 (0.81) 2.50 (1.35)
n.a. 1.60 () 1.40 ()
Experience of physical, psychological, or sexual violence * *
(M-W)
Yes 2.24 (1.08) 2.27 (1.30)
No 1.80 (0.92) 1.58 (0.78)
n.a. 1.60 (—) 1.40 (-)

(Continued)
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TABLE 3 (Continued)

Variables

Depression Scale

Anxiety Scale
n =88
Median (IQR)

n =88
Median (IQR)

Distressing experience in Germany (M-W)

Yes 1.93 (1.33) 2.20 (1.32)
No 2.14 (1.03) 2.05(1.28)
n.a. 2.55(1.18) 2.30 (1.65)
Satisfaction with living conditions in Germany (M-W)

Rather satisfied 2.10 (0.99) 2.05(1.31)
Rather not satisfied 2.21(1.16) 2.10 (1.35)
n.a. 1.69 (-) 1.56 (—)

#p <0.05; *#p <0.01; IQR, interquartile range; n.a., not applicable. K-W, value of p computed with Kruskal-Wallis H-Test. M-W, value of p computed with Mann-Whitney U-Test.

TABLE 4 Multiple linear regression models of sociodemographic variables and number of PTEs and symptoms of depression and anxiety.

Model depression Model anxiety

Standardized beta-coefficients (value of p)

Age

0.053 (0.741)

0.254 (0.071)

Education

0.096 (0.412)

0.235(0.023) *

Number of children

0.039 (0.824)

—0.054 (0.726)

Origin (Middle East/East Africa)

0.280 (0.054)

0.397 (0.002) **

Number of PTEs

0.187 (0.139)

0.301 (0.007) **

Fit of the model - R* (value of p)

0.110 (0.122)

0.324 (< 0.001) **

*p <0.05; *¥p <0.01.

mental health of female refugees. Our aim was to interview all female
refugees in the Rhineland-Palatinate who met the inclusion criteria of
the FRS. Almost one-third of this population was interviewed, so the
data provided good insight into the mental health of female refugees
in the Rhineland-Palatinate.

In our study population, the prevalence of symptoms of depression
was 65.2%, and it was 60.9% for symptoms of anxiety. These prevalence
rates are high, and given that they represent the burden of only two
mental disorders among other possible disorders from which the
female refugees interviewed may have suffered, the reported
prevalence rates are worrying.

A comparison with the general population shows the expected
higher burden of mental health disorders among female refugees (22,
38). The mean symptom score for depression (HSCL) in women in the
general population without a clinical diagnosis is 1.30 (SD 0.42), and
for anxiety, it is 1.29 (SD 0.34) (31). The median symptom score for
depression and anxiety found in this study in the surveyed female
refugee population is much higher, with a symptom score of 2.17 (IQR
1.02) for depression and 2.10 (IQR 1.34) for anxiety. These symptom
scores in our sample are unexpectedly high compared with women in
the general population diagnosed with a depressive or anxiety
disorder. The mean symptom score for depression in women in the
general population with a clinical diagnosis of a depressive disorder is
1.61 (SD 0.62), and for anxiety it is 1.60 (SD 0.47) (39). This highlights
the exceptionally high burden of symptoms of depression and anxiety
experienced by female refugees. In addition, it underscores the need
for mental health treatment for this population. At the same time,
medical care for refugees in Germany is limited in the first months
after arrival to the treatment of acute illnesses or pain (40). And even
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when medical care is available, there are many other barriers to
adequate health care for refugees, such as language barriers, lack of
knowledge of structures and where to go for help, lack of trust in the
healthcare system, or inability to talk about intimate feelings (41). And
even when refugees do receive medical care, there is a risk of under-
diagnosis due to cultural differences in the presentation of symptoms
(41). It is clear that mental disorders in female refugees make
integration into Germany and learning the host language difficult, if
not impossible, for them (15). The impact on their children must also
be considered. Three-quarters of the surveyed refugees reported
having children, and caring for children is surely even more difficult
with the burden of mental illness.

Country of origin was associated with symptoms of depression or
anxiety. The symptoms of both depression and anxiety were higher
among female refugees from the Middle East. These findings are
consistent with the results of a review by Blackmore et al. of
populations of refugees and asylum seekers (16). The differences in the
symptoms of depression and anxiety by country of origin may
be explained by the loss of socioeconomic status following flight.
Female refugees from the Middle East may experience a greater loss
of socioeconomic status after their arrival in Germany than refugees
from East Africa. Another reason may be culturally different strategies
for coping with mental health problems. The presentation of
symptoms of depression and anxiety is known to vary from culture to
culture, which can lead to misdiagnosis (41).

The experience of physical, psychological, or sexual violence was
associated with symptoms of depression and anxiety in our sample.
The number of PTEs showed a significant association with the
variance of anxiety symptoms, just below level of education. This is
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consistent with other studies showing a strong association between the
number of PTEs and the manifestation of mental disorders (21, 23—
25). The experience of PTEs in refugees” home country or during their
flight, e.g., being close to death, lack of food, water and shelter,
increases the risk for a wide spectrum of mental diseases, e.g., PTSD,
depression, anxiety and somatization.

Unexpectedly, there was no evidence of an association between
the symptoms of depression and anxiety and age in our sample. The
multivariate regression model showed that age was not significantly
associated with symptoms of depression and anxiety when controlling
for level of education, number of PTEs, and country of origin. In
contrast are the findings pertaining to the German general population
and other refugee populations. In the general German population, a
representative study from 2009 to 2012 showed that the prevalence of
depression decreases with age: 15.6% of younger women, 11.0% of
middle-aged women, and 5.0% of older women suffered from a
depressive disorder (42). Other studies of refugee populations report
that older age is associated with more symptoms of mental health
disorders (9, 10, 20-22). Our sample of female refugees consisted
mostly of young female refugees (median age 29 years), making it
difficult to measure associations in higher age groups. Perhaps the lack
of association between age and symptoms of depression and anxiety
is due to our study population. On the other hand, our findings
suggest that the number of PTEs experienced, the country of origin,
and the level of education outweigh the influence of age on young
female refugees.

Surprising in our results was the association between educational
level and symptoms of depression and anxiety. A high level of
education was significantly associated with high anxiety symptom
scores. Symptoms of depression were likelier to be reported by female
refugees with no or high levels of education than by female refugees
with low to medium levels of education. These findings contrast with
those of the general German population, where higher levels of
education are associated with better mental health (43). Other studies
of refugee populations have reported heterogeneous findings on the
relationship between educational attainment and mental health (9, 22,
29). It should be kept in mind that higher levels of education may lead
to a higher socioeconomic status in the home country and an even
greater loss of socioeconomic status in the host country. This, in turn,
is associated with symptoms of depression and anxiety, as Blackmore
et al. found in their review (16).

Another unexpected finding was that the number of children was
not associated with symptoms of depression or anxiety. In the
regression models, no variance was explained by the number of
children. Caring for children involves taking responsibility for others,
a more difficult flight, and perhaps separation from one’s children.
There is less time to nurture oneself, to learn a new language, and to
get to know the host culture. All of this should lead to more stress for
women with children than for those without children. However, in our
sample, other factors seemed to be more important. Another
explanation could be that the positive effect of having children and the
motivation to give them a better future outweigh the burden
of parenthood.

Only the regression model for symptoms of anxiety showed a
significant explained variance of 32.4% (value of p <0.001). The
explained variance is small, as is common in models predicting
human behavior (44). Nevertheless, our model could explain only
32.4% of the variance in the symptoms of anxiety. The variables of
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level of education, number of PTEs experienced, and country of origin
(East Africa/Middle East) added a significant explanation to the
variance of symptoms of anxiety in our sample. This suggests that
other factors that were not analyzed could have played a more
important role in the variance in symptoms of anxiety in our sample.

The main limitation of this study is the small sample size (n =92),
which included only female refugees from the Rhineland-Palatinate
study center. Due to the small sample size, the variables examined and
the associations found must be interpreted carefully. Another
limitation is the relatively high number of variables analyzed
compared to the small sample size. Therefore, all significant results
should be interpreted with caution.

Regarding other limitations, it must be kept in mind that the
instrument used to assess psychological symptoms, although often
used in research with refugee populations, has not been validated for
Middle Eastern and African cultures (33, 45, 46). It is possible that
the burden of depression and anxiety symptoms was over- or
underestimated in our analyses. Further research and validation
studies are needed to accurately measure the symptoms of depression
and anxiety across cultures. The additional assessment of symptoms
of posttraumatic stress disorder, would have provided a better
picture of the mental health problems experienced by refugee
women with high levels of PTEs. Additional Fazel et al. (47) could
show in their review about the prevalence of serious mental
disorders in refugees a high comorbidity of PTSD and major
depression and vice versa. The National Comorbidity Survey in the
United States found that half of the women diagnosed with PTSD
were also diagnosed with major depression (48). There are two
important explanations, as suggested by Flory and Yehuda (49),
either these two disorders have many overlapping symptoms, or the
combination of PTSD and major depression is a subtype of one
disorder. Flory and Yehuda therefore state that the question should
not be, whether there is a comorbidity of PTSD, but which
comorbidity is present (49). This underscores the urgent need to
assess symptoms of PTSD and depression together. For future
research, we recommend assessing symptoms of posttraumatic stress
disorder in refugee populations.

Missing data were low in our sample, with 4.3% missing values on
the symptom scales and 0.0-8.7% missing values on the
sociodemographic and migration-related measures. Nevertheless, this
may have led to an over- or underestimation of psychological
symptoms, and some associations with the assessed factors may have
remained hidden.

Female refugees from Ukraine are currently the largest group of
female refugees coming to Germany (3). Like other refugees, they are
likely to suffer from mental disorders (50, 51). A study of Ukrainian
refugees in Germany found a high prevalence of mental health
disorders which is comparable to the prevalence in other refugee
populations, with almost half of the sample reporting symptoms of
depression and more than half reporting symptoms of anxiety (50).
This is a remarkably high prevalence, considering that Ukrainian
refugees currently have easier access to residence permits in Germany
without any bureaucratic procedures (5). In addition, they are allowed
to stay in private apartments instead of collective accommodations
and have access to statutory health insurance rather than emergency
health insurance (6, 7). Buchcik et al. (50) suggest that the war in the
home country and migration-related experiences, such as leaving
male relatives behind and uncertainty about the future, outweigh the
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easier reception conditions that Ukrainian refugees currently have
in Germany.

Opverall, refugee women are a vulnerable group. Female refugees
from East Africa and the Middle East who were interviewed in this
study had a high prevalence of symptoms of depression and anxiety.
Experiencing symptoms of a mental disorder can lead to a high
burden of disease and difficulties in integration into the host country.
For healthy integration, it is necessary to identify the symptoms of
mental disorders in female refugees as early as possible. Our findings
show that the following factors are associated with symptoms of
depression and anxiety: level of education, country of origin, and
number of PTEs. Currently, many female refugees from Ukraine are
arriving in Germany. Even though their country of origin is different
from that of our sample, our findings can help estimate the prevalence
of symptoms of depression and anxiety and associated factors in
female Ukrainian refugees. Psychological support and psychotherapy
must be made available as a low-threshold service for female refugees
who need it. This is an important step in the integration of female
refugees into their host countries. In addition, female refugees arriving
in Germany should be screened for symptoms of mental disorders.
The refugee population is always changing; therefore, ongoing
research is needed to assess the mental health of female refugees
in Germany.
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Depression and suicide are significant public health issues. The Patient
Health Questionnaire-9 (PHQ-9) is commonly used to assess for symptoms
of depression, but its psychometric properties within Multiracial/ethnic
populations remains uncertain. In a study involving 1,012 English-speaking
Multiracial/ethnic participants from the United States (US), the PHQ-9 showed
strong internal consistency (a = 0.93) and supported a one-factor structure. No
measurement variance was observed between Non-White and White/Non-
White Multiracial/ethic subgroups. PHQ-2, with a cutoff of >3, identified fewer
depression cases than PHQ-9 (32% vs. 40%), with sensitivities of 75-99% and
specificities of 74-96%; a cutoff of >2 missed fewer cases. Item performance
of the ninth PHQ-9 question, addressing thoughts of death or self-harm, varied
across generations with younger generations more likely to endorse thoughts
of death or self-harm at any level of symptom severity. The findings suggest
the PHQ-9 demonstrated adequate reliability within a population of Multiracial/
ethnic adults in the US; however, the use of the 9th item of the PHQ-9 may
not be adequate for identifying individuals at risk for suicidal thoughts and/or
behaviors, particularly for older Multiracial/ethnic adults. The lower sensitivity of
the PHQ-2 with a > 3 cutoff suggests a cutoff of >2 may be preferable to miss
fewer cases of depression.

KEYWORDS

depression, patient health questionnaire, factor analysis, statistical, psychometrics,
racial groups, United States

1 Introduction

Depression and suicide are critical public health issues that impact individuals, families,
and society at large. During and following the COVID-19 pandemic, the United States (US)
experienced an increase in the prevalence of depressive symptoms for all racial and ethnic
groups and an increase in suicide rates among adolescents and American Indian, Black, and
Latino adults (1). As of June 2023, the US Preventive Services Task Force (USPSTF)
recommends screening all adolescents and adults for depression (2).

The Patient Health Questionnaire-9 (PHQ-9) is an instrument used to assess for symptoms
of depression consistent with Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition (DSM-5) criteria (3). The PHQ-9 has demonstrated robust psychometric properties
in culturally, linguistically, and geographically diverse samples of adults, contributing to its
widespread usage (4). Two questions from the PHQ-9, known as the PHQ-2, are often used
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as a brief measure and is currently used by the CDC in their routine
Household Pulse Survey (1). The ninth item of the PHQ-9 asks about
“thoughts that you would be better off dead, or of hurting yourself”
The ninth item of the PHQ-9 is used in primary care and other
settings to identify individuals at risk for suicidal thoughts and
behaviors; however, studies have indicated this to be an insufficient
assessment tool for suicide risk (5-8).

In the US, Multiracial/ethnic populations are a rapidly growing
demographic group that has been historically underrepresented in
public health surveillance, research and practice (9, 10). Population
growth appears to be increasing across generations: the 2021
American Community Survey estimates that 7.7% of Baby Boomers
(born in or before 1964), 11.7% of Generation X (1965-1980), 12.9%
of Millennials (1981-1996), and 16.6% of Generation Z (1997 or later)
identify with two or more racial groups (11). Emerging research in the
past decade suggests Multiracial/ethnic populations in the
United States may have the highest prevalence of many mental health
conditions, including depression and suicide (1, 12, 13). While studies
have provided evidence to suggest the effectiveness of the PHQ-9 as a
depression screener within White, Black, African American, Asian,
Chinese American, Mexican American, and Latino populations in the
US, partial measurement invariance was found for the one-factor
model in a population of American Indian/Alaska Native adults,
supporting efforts to continue examining the appropriateness of this
tool within diverse populations (14-17). To the authors’ knowledge,
studies have yet to establish the psychometric properties of the PHQ-9
within Multiracial/ethnic populations in the US.

This study aims to investigate the psychometric properties of the
PHQ-9 within a sample of Multiracial/ethnic adults in the United States.
This study explored the following research questions: 1) Does the PHQ-9
have adequate psychometric performance in a Multiracial/ethnic adult
population in the US? 2) Is psychometric performance comparable
across generations and between White and non-White Multiracial/
ethnic people? 3) How does the PHQ-2 compare with the PHQ-9 at
identifying clinically meaningful depression in this population?.

2 Methods

A nonprobability-based convenience sample of English-speaking
adults living in or from the United States that identify as multiracial
and/or multiethnic and selected at least two distinct categories for
racial/ethnic identity (White, Black or African American, American
Indian or Alaska Native (AI/AN), Asian, Native Hawaiian or Pacific
Islander, Middle Eastern or North African, Other) was obtained
through an online anonymous survey collected from October-
December 2022. Respondents were recruited from multiple market
research panels facilitated by Qualtrics, which aims to mirror census
representation, with compensation up to $9.50 (18). The Johns
Hopkins Bloomberg School of Public Health Institutional Review
Board (IRB) approved this study and informed consent was obtained.

2.1 Measures

Depressive symptoms and severity were assessed using the 9- item
Patient Health Questionnaire (PHQ-9), a validated tool based on the
DSM-5 criteria (3). On each item of the PHQ-9, participants were
asked “Over the past 2 weeks, how often have you been bothered by
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any of the following?” and provided responses on a 4-point Likert
scale (0=Not At All, 1: Several Days, 2: More than Half the Days, 3:
Nearly Every Day). The PHQ-2 consists of the first two questions of
the PHQ-9, “Little interest or pleasure in doing things,” and “Feeling
down, depressed, or hopeless” The survey collected demographic data
on racial and ethnic identity, gender identity, sexual orientation, age,
place of birth, educational attainment, and household income level.
Participants were split into four age groups based on birth year: Gen
7 was defined as born in 1997 or later, Millennial was born 1981-
1996, Gen X was born 1965-1980, and Baby Boomers were born 1964
and earlier. To explore within-group differences, participants were
split into two race groups: those who endorsed White as one of their
racial/ethnic identities and those who did not.

2.2 Statistical analysis

The internal consistency of the PHQ-9 was measured using
Cronbach’s alpha and McDonald’s omega. An exploratory factor analysis
was conducted and scree plot examined to identify the number of latent
factors. Measurement invariance was tested across two variables: age and
race, defined above. In both cases, measurement invariance was tested
by fitting a series of confirmatory factor analyses. In one model, factor
loadings were constrained to be equal between groups and in another
they were freely estimated. A chi-squared difference test was then used
to compare models. In the event of a significant test, score tests were used
to identify which questions differed between which groups. If the test was
non-significant, the process was repeated constraining model intercepts
and finally residuals (ie. testing metric, scalar, and then strict
invariance). If any of the tests were significant, further invariance testing
was not done. The weighted least-squares estimator was used with robust
standard errors calculated using the full weight matrix.

The PHQ-2 was compared to the PHQ-9 as a screening tool for
depression. Using a threshold of >3 for the PHQ-2 and the PHQ-9 as
the gold standard, the sensitivity, specificity, positive predictive value
(PPV), and negative predictive value (NPV) were calculated for
moderate, moderately severe, and severe depression (PHQ-9 > 10, 15,
and 20, respectively). Performance measures were also calculated for
PHQ-2 thresholds of >2, >3, and > 4. Based on observed measurement
variance of the PHQ-9 between generations, a post-hoc analysis was
also conducted using a threshold of >3 stratified by generation.

All analyses were conducted using R Statistical Software version
4.2 (19) and the packages psych, lavaan, and semTools (20-22).

3 Results
3.1 Sample characteristics

The sample (N=1,012) was majority female (67.5%, n=683) and
straight (80.1%, n=798). More than half had attained less than a
college degree (62.3%, n=627), and about half reported a household
income less than $60,000 (57.4%, n=552). The mean birth year of the
sample was 1981 (SD=14.4). Almost half (43%, n=435) of
respondents were born between the years 1981-1996 and classified as
Millennials; 27.4% (n=277) between 1965 and 1980, classified as
Gen-X; 15% (n=152) after 1997, classified as Gen-Z; and 14% between
1946 and 1964, classified as Baby Boomers. Less than 1% of the sample
were born before 1946. Over half of respondents (55%, n=557)
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reported identifying as part-White; 48.2% (1 = 488), Black or African
American; 48.1% (n=487), Hispanic or Latino; 16.3% (n = 165), Asian;
29.4% (n=298), American Indian or Alaska Native; 8.5% (n=86),
Native Hawaiian or Pacific Islander; 8.1% (n=82), Middle Eastern or
North African; 8.9% (n=90) identified with a racial or ethnic group
not listed in these broad categories.

3.2 PHQ-9 psychometric properties

The Cronbach’s alpha for the PHQ-9 in this sample was 0.93 (95%
CI, 0.92-0.94) and McDonald’s omega was also 0.93 (95% CI, 0.91-
0.94). The factor analysis confirmed a one factor solution was the best
supported; the scree plot is shown in Figure 1. The first factor had an
eigenvalue of 5.76 and explained 59.7% of the variance. The factor
loadings and uniqueness are shown in Table 1. When loadings were
estimated separately by generation, the unconstrained model fit the
data significantly better (chi-squared difference 55.226 on 24 degrees
of freedom, p=0.0003). Score tests revealed that the loading of the 9th
item differed significantly between all generations. Specifically, it
decreased with increasing age, so the loadings were 0.900, 0.690, 0.471,
and 0.361 for Gen Z, Millennials, Gen X, and Baby Boomers,
respectively. When loadings, intercepts, and residuals were estimated
separately by race group, the unconstrained model did not fit the data
significantly better (chi-squared difference 30.4 on 25 degrees of
freedom, p=0.2097), suggesting strict measurement invariance
between race groups. The fit statistics for the final measurement model
were: robust RMSEA 0.041, CFI 0.994, TLI 0.995, and SRMR 0.047.

3.3 PHQ-2 performance

The PHQ-2 identified significantly fewer people overall as
depressed compared to the PHQ-9 (32% vs. 40%, p<0.001). Using a
PHQ-2 score threshold of 3, the sensitivity for detecting PHQ-9 mild,
moderate, and severe depression was 75, 95, and 99%, respectively.
The specificity was 96, 85, and 74%, respectively. A threshold of 3
performed better overall than thresholds of 2 or 4; full details are
shown in Table 2. PHQ-2 performance was generally comparable
between generations. Using a threshold of 3, the sensitivity for mild
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FIGURE 1
Scree plot for the PHQ-9. In this Multiracial/ethnic sample, the PHQ-9
appears to measure a single latent factor.
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depression varied 72-76% between generations. The specificity was
90% for Gen Z and varied 96-97% for older generations.

4 Discussion

This study begins to fill a gap in the literature on the performance
of mental health instruments within Multiracial/ethnic populations,
a population underrepresented in public health research. To the
author’s knowledge, psychometric assessments of the PHQ-9 for this
population have not been published. This study provides evidence to
suggest the PHQ-9 demonstrates high reliability with a one-factor
solution within Multiracial/ethnic adult populations in the US,
suggests the PHQ-9 is an appropriate depression screening instrument
for Multiracial/ethnic adult populations in the US, and joins prior
studies demonstrating the utility of the PHQ-9 within some racially
and ethnically diverse US populations (15, 17).

This study has several limitations. As a cross-sectional study
conducted primarily among English-speaking Multiracial/ethnic
adults with internet access and recruited via paid research panels,
results may not generalize to all Multiracial/multiethnic people in the
US. We included Hispanic and Latino Multiracial/ethnic people in our
study population, so our results may have limited comparability to
data that exclude Hispanic and Latino people from Multiracial
categories. As few studies have been conducted among Multiracial/
ethnic adult populations, there is no standardized or proposed
approach for assessing within-group racial/ethnic differences, limiting
the ability to analyze detailed racial/ethnic differences and
comparability of results to future studies within Multiracial/ethnic
populations (9). Finally, as the study lacks a formal clinical diagnostic
element, we were unable to test the validity of the PHQ-9 within
this sample.

4.1 Implications for Research and Practice

In an analysis across generations of adults, the study found
variable measurement with respect to generation, with a particularly
salient finding regarding the ninth question of the PHQ-9 which
assesses for thoughts of death or self-harm. Specifically, the study
found that the 9th item had progressively lower correlation with the
underlying latent factor (i.e., depression) among older generations. A
post hoc analysis suggested that older adults were less likely to report
thoughts of death or self harm even when reporting high levels of
other depressive symptoms. Additionally, Gen Z were more likely to
report thoughts of death or self harm even at lower levels of other
depressive symptoms than other generations. This finding aligns with
a 2018 report by the American Psychological Association that found
Gen-Z more open about reporting concerns related to mental health,
and suggests the utility of a slightly tailored approach when using the
PHQ-9 with different generations of Multiracial/ethnic adults (23).
The use of the 9" item of the PHQ-9 may not be adequate for
identifying individuals at risk for suicidal thoughts and/or behaviors,
particularly for older Multiracial/ethnic adults, which may present an
ethical challenge. The use of an additional tool to identify those at risk
for suicide is recommended, as feasible. There is a need to conduct
further research within diverse populations to explore for similar
differences across age groups and explore the causes underlying this
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TABLE 1 Factor loading and uniqueness for items in the PHQ-9.

10.3389/fpsyt.2023.1290736

Iltem Loading Uniqueness
Question 1: Little interest or pleasure in doing things 0.830 0.311
Question 2: Feeling down, depressed, or hopeless 0.856 0.267
Question 3: Trouble falling or staying asleep, or sleeping too much 0.740 0.452
Question 4: Feeling tired or having little energy 0.782 0.388
Question 5: Poor appetite or overeating 0.793 0.371
Question 6: Feeling bad about yourself — or that you are a failure or have let yourself or your family down 0.817 0.332
Question 7: Trouble concentrating on things, such as reading the newspaper or watching television 0.804 0.354
Question 8: Moving or speaking so slowly that other people could have noticed? Or the opposite — being so fidgety or restless that 0.669 0.552
you have been moving around a lot more than usual
Question 9: Thoughts that you would be better off dead or of hurting yourself in some way 0.633 0.600
Question 9 loading estimated separately for each generation
GenZ 0.900 -
Millennial 0.690 -
Gen X 0.471 -
Baby Boomer 0.361 -

TABLE 2 Comparing PHQ-2 score thresholds for detecting depression.

PHQ-2 threshold PHQ-9 depression Sensitivity Specificity
Moderate 94% 70% 68% 95%
2 Moderately Severe 99% 57% 39% 99%
Severe 100% 49% 17% 100%
Moderate 73% 96% 92% 85%
3 Moderately Severe 95% 85% 64% 98%
Severe 99% 74% 28% 99%
Moderate 55% 99% 97% 77%
4 Moderately Severe 78% 93% 75% 94%
Severe 94% 85% 38% 99%

differential reporting of thoughts of death or self-harm to adequately
inform public health research, surveillance, and clinical interventions.

This study found no evidence of measurement variance between
Non-White and White/Non-White sub-populations. This study
supports findings from a 2010 systematic review by Kroenke et al. that
detailed the reliability of the PHQ-9 across populations and sample
types, but was unable to support findings from prior research among
and racially, ethnically, and linguistically diverse populations that
preferred a two-factor solution (14, 17, 24). However, robust analyses
of the psychometric properties of the tool by various Multiracial/
ethnic constructs were not possible due to the limited sample of this
exploratory study. Given the exploratory findings by generation and
questions about the appropriateness of this tool within diverse
samples, future research including a diagnostic element that can also
examine results by different Multiracial/ethnic constructs (ie. White
& Asian, White & Black, White & AI/AN, Black & Asian, Black and
AI/AN, Black & White & Asian, etc.) are warranted. Future research
conducted among international samples should also consider their
local Multiracial/ethnic populations, and ensure psychometric
assessments include these populations.

Frontiers in Psychiatry

As the PHQ-2 is a widely adopted brief measure within the field
of public health, this study explored the reliability and validity of the
PHQ-2 at different cutoffs, using the PHQ-9 as the gold standard.
Findings on the PHQ-2 align with prior evidence suggesting the
adequacy of the commonly used cutoff of “3” to identify those
endorsing symptoms of moderately severe or severe depression, with
the recommendation of using the cutoff of “2” to miss fewer cases
(25). These findings support a 2019 systematic review and meta-
analysis and a 2016 diagnostic meta analysis that suggest reducing the
cutoff to “2” to capture more potential cases, with the trade-off being
the identification of a higher proportion of false positives (25, 26).

This study makes an important contribution to the literature by
finding high internal consistency and support for measurement
invariance of the one-factor PHQ-9 model within a sample of
Multiracial/ethnic adults in the US. Additionally, this study provides
critical information that questions the use of the 9th question alone as
a suicide screener, particularly in mixed age populations. As many
public health workers and health care providers seek to streamline
screening and assessment processes, this study provides evidence to
support the use of the PHQ-2 with Multiracial/ethnic adult
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populations in the US with a recommended cutoff of 2 to capture the
most potential cases. The PHQ is one of the most commonly used
depression screening tools and Multiracial/multiethnic people are a
diverse and growing population presently underrepresented in
psychometric studies. It is important to have evidence that this
common and important tool likely functions similarly for Multiracial/
multiethnic people as for other clinical populations.
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Background: Perinatal depression, characterized by the presence of depressive
symptoms during pregnancy and/or within the first 12 months postpartum,
poses a significant global public health concern. It contributes to a multitude
of health risks for mothers, their infants, and their families. Understanding of
perinatal depression and its associated factors is crucial for effective prevention
and intervention strategies. However, there is a lack of comprehensive research
on this topic in Ethiopia. Therefore, this study aims to determine the prevalence
and factors contributing to perinatal depression among Ethiopian women.

Methods: An institutional-based cross-sectional study was conducted, involving
552 women receiving perinatal services at Kutaber district health institution
and Boru Meda General Hospital. Study participants were selected through
systematic random sampling techniques. Perinatal depression was assessed
using the Depression, Anxiety, and Stress Scale-21 (DASS-21). The associations
between various determinants and perinatal depression were examined using
binary logistic regression, and factors with a p-value of less than 0.2 were
included in the multiple logistic regression analysis. A p-value less than 0.05 was
considered statistically significant.

Results: The prevalence of perinatal depression was found to be 32.2%. The
prevalence of perinatal depression was found to be 32.2%. Factors significantly
associated with perinatal depression included being a student [adjusted odds
ratio (AOR) = 4.364, 95% confidence interval (Cl): 1.386, 13.744], experiencing
excessive pregnancy-related concerns (AOR=1.886, 95% Cl: 1.176, 3.041),
past substance use (AOR =2.203, 95% ClI: 1.149, 4.225), the presence of anxiety
symptoms (AOR = 3.671, 95% Cl: 2.122, 6.352), experiencing stress symptoms
(AOR = 6.397, 95% Cl: 3.394-12.055), and daytime sleepiness (AOR = 2.593, 95%
Cl: 1.558, 4.316).

Conclusion: The findings of this study indicate a relatively high prevalence and
valuable factors associated with perinatal depression. It highlights the need for
a comprehensive approach to perinatal mental health that takes into account
not only the biological aspects of pregnancy but also the psychological, social,
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and lifestyle factors that can impact a person’s mental well-being during this

critical period.

KEYWORDS

perinatal mental disorder, antenatal depression, postnatal depression, perinatal care,

pregnancy, Ethiopia

Introduction

Perinatal depression, a prevalent mental health issue, affects
pregnant individuals and new mothers during the perinatal period,
encompassing pregnancy and the postpartum period (1, 2). While
extensively studied in developed countries, perinatal depression
remains a significant concern in developing countries, where
healthcare resources may be limited (3-17). Perinatal depression is
characterized by the occurrence depressive symptoms during
pregnancy and/or within 12months following delivery (15-18).
Globally, perinatal depression is a major public health concern due to
its direct association with altered mother-to-child interaction,
diminished outcomes in child development, and considerable
personal, economic, as well as social costs (15, 19, 20). It is the most
common mental health problems experienced by a woman during
perinatal period (3, 4, 10-14) and is linked with increased risks of
maternal & infant mortality and morbidity (5-9).

Due to physiological, psychological, hormonal, and social changes
during pregnancy and the postpartum period, the likelihood of
experiencing emotional disturbances such as depression may increase
(21-23). Approximately 70% to 80% of all new mothers experience
some negative psychological feelings or mood swings during
pregnancy, delivery, and the first year after giving birth (24). Becoming
a mother is a significant life transition that impacts a woman’s sense
of self and identity. It involves navigating various emotional, physical,
and social changes. These changes often require women to reassess
their roles, goals, and aspirations both within and outside of
motherhood. This process of identity development is complex and can
contribute to a mother’s depression (25, 26). In the perinatal period,
parents acquire new roles, responsibilities, and knowledge and
respond to changes in personal identity, relationships, and family
dynamics (27-31).

Depressive symptoms during the perinatal period may have
devastating consequences not only for maternal health but also for
mother-to-child interaction and their child’s biological, physiological,
social, and cognitive development (5, 7, 27, 32, 33).

Identity development before becoming a parent plays a crucial
role in one’s ability to cope with the responsibilities and challenges of
parenthood. Developing a solid adult identity allows individuals to
have a strong sense of self, a clear understanding of their values, and
a firm grasp on their personal goals and aspirations (34).
Transitioning to parenthood can be overwhelming in itself, and
without a strong sense of self, individuals may find it challenging to
navigate the changes and adjustments that come with this new role.
They may feel a loss of personal freedom and struggle to find a
balance between their own identity and the responsibilities of being
a parent. When individuals enter parenthood without a well-
established identity, they may face various challenges. Firstly, they
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may struggle with a lack of self-confidence and uncertainty about
their abilities as a parent. Secondly, they may experience difficulties
in setting boundaries and establishing a sense of self within the
parental role. They may struggle with balancing their own needs and
desires with the demands of their child, leading to feelings of
frustration, resentment, or guilt (35).

Regarding perinatal depression, neurobiological birth dynamics
play a pivotal role. The perinatal period is characterized by significant
hormonal fluctuations, especially during pregnancy and after
childbirth, which can influence maternal mental health. Additionally,
the neurobiological changes associated with pregnancy and childbirth
can impact the mother’s stress response and emotional regulation
systems, contributing to the risk of perinatal mood disorders such as
depression and anxiety (36-38).

In developing countries maternal mental health problems
especially depression during perinatal period become the most
challenging issue (39-41). According to WHO reports depression is
the fourth leading cause of disability worldwide (42). Depression is
also predicted to become the leading cause of disease burden by 2030,
and it is already the leading cause of disease burden in women
worldwide (42, 43). Perinatal depression rates vary globally, with
studies reporting different prevalence rates. In the USA, rates ranged
from 18.4% to 40.4% among women (44). In rural China, 13%
exhibited symptoms of depression (14) while in Italy, 18.7% of
perinatal caregiver professionals reported depression symptoms (45,
46). Low- and middle-income countries showed a wide range of
3%-50% prevalence (47). In Malaysia, depression rates during the
perinatal period varied from 1.9% to 82.1% in developing countries
and 5.2% to 74.0% in developed countries (48).

During the COVID-19 outbreak in Mexico, 39.2% of women
developed depression symptoms (30), and in Portugal, 13%-16%
experienced postnatal depression (32). Among Australian fathers,
10% experienced perinatal depression (49), and in Brazil, the
prevalence was 24.3% during pregnancy and 10.8% postpartum (50).
In Egypt, 40% of university students exhibited depressive symptoms
(51). and in Ghana, 9.9% experienced antenatal depression (52).
Various studies among pregnant women reported rates ranging from
24.94% to 58% for depressive symptoms (53-58). Several factors were
these
Unemployment (45) and financial problems (13) were common

associated with perinatal depression across studies.
determinants. Low social support, single status, lower education,
unemployment, financial instability, and older age increased the risk
(4, 59). Other systematic review and meta-analysis study in China
shows that educational level and economic status of families were
significantly correlated with perinatal depression (60). The absence of
a partner (50), maternal age less than 30 years old, never being married
(52), and low economic status and low economic status (50, 52) were

also significant factors with perinatal depression.
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Clinically, a history of depression, physical trauma (61), lack of
physical activity (62), poor physical health (63), sleep disturbance
(27), poor health status, and history of traumatic experiences (64),
physical & sexual abuse (28), domestic violence (60), poor
relationships with their parent (7), family conflict, lack of decision-
making power and poor social support (14) were linked to perinatal
depression. Lifetime stressful event exposure (7, 64, 65) perinatal
smoking and/or the use of alcohol (50, 60, 66), and husband smoking
status (57) were additional contributing factors.

Obstetric factors such as multiparity (50, 60), unintended
pregnancy (52, 54, 55), and previous pregnancy loss (52, 67) having
more than 4 living children (7, 57, 68), emotional detachment during
childbirth (69), history of lifetime abortion (54), age at marriage (57),
obstetric complications in previous and/or this pregnancy (57, 58),
violence during pregnancy (70, 71) were also factors associated with
perinatal depression. Generally, perinatal depression in developing
countries particularly in Ethiopia poses a significant public health
challenge, with potentially severe consequences for maternal and child
well-being. Understanding the prevalence and associated factors in
developing countries is crucial for effective prevention and
intervention strategies. However, there is a lack of comprehensive
research addressing the prevalence and the factors contributing to
perinatal depression in Ethiopia. So, this study aimed to determine the
prevalence and its associated factors of perinatal depression among
women in Ethiopia.

Methods and materials
Study areas, design, and period

An Institution based cross-sectional quantitative study design was
conducted to assess the prevalence and associated factors of perinatal
depression among women attending perinatal services in Kutaber
district public health facilities and Boru Meda general hospital from
January to August 2022.

Population, sample size and sampling
procedure

All women who attend antenatal care, postnatal care & child
vaccination program in the last 12 months after delivery in the
selected public health facilities of the district and Boru Meda
general hospital. Women who attended perinatal health services in
the selected public health of Kutaber district and Boru Meda
General Hospital during the study period. Inclusion criteria for the
enrolling women were the age of >18 years, having regular ANC &
PNC follow up as well as women who came for delivery during the
study period if they are volunteers. Women who are unable to
communicate, severely ill and previous diagnosis of psychiatric
disorder were excluded from the study. To study the associated risk
factors with perinatal depression Epi. Info. Version 7, for double
population proportion, was used with an assumption of; a
two-sided confidence level (1-alpha) (95%), power (chance of
detecting) (80%), the ratio of controls to cases (1), the hypothetical
proportion of controls with exposure, and hypothetical proportion
of cases with exposure from previous research findings of related
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works (54, 57). Accordingly, the researcher gets the largest study
participant in the second objectives sample size calculation which
is 502 and takes it by adding 10% non-response rate. Finally, the
population was also proportionally allocated. The study respondents
were recruited using a systematic random sampling method. The
total estimated number of women that visited the five public health
centers and the one general hospital per day is 65 patients. Since
the number of required test subjects were 552, a sampling interval
of three were used as the constant difference between subjects. The
first starting number of each study site was selected randomly using
the lottery method from the registration counter. A structured
interviewer-administered questionnaire was used to obtain socio-
relevant associated information from

demographic and

the respondents.

Data collection tools and procedure

Perinatal depression was measured using the depression content
of Depression Anxiety Stress Scale-21 (DASS-21). DASS-21 has been
widely used in studying perinatal psychological health (72-76). Each
item in DASS-21 is rated using a 4-point scale (0 for always false or
not applicable to 3 for always true or totally applicable). Higher scores
indicate greater distress levels. The internal consistency reliability of
DASS-21 was very impressive in Ethiopia with Cronbach’s alpha 0.75,
0.72, 0.86, and 0.95 for DASS depression, anxiety, stress, and total
scales, respectively (77). These coefficients demonstrated good
internal consistencies. The cut-off values for DASS depression, anxiety
and stress were 9, 7, and 14, respectively (74, 75). Based on the will of
the women those who had scores for depression, anxiety, and stress
scale higher than the cut point were linked to the psychiatric ward for
further diagnostic investigation.

The Epworth Sleepiness Scale was used as a subjective measure of
a woman day time sleepiness. The test had a list of eight situations in
which women were rated to become sleepy on a scale of 0, no chance
of dozing, to 3, high chance of dozing (78, 79). The total score was
based on a scale of 0 to 24. The scale estimates whether women were
experiencing excessive sleepiness that possibly requires medical
attention (78-82). Socio-demographic characteristics and obstetric
variables: trimester, having previous pregnancy, previous pregnancy &
labor complication, previous history of stillbirth, previous history of
abortion, plan current pregnancy, previous ANC follow-up, current
pregnancy complication and previous psychiatric history was collected
by a structured and pre-tested questionnaire.

The Baby’s father’s support, partner’s feeling on current pregnancy,
community support, and substance use history was also collected by
a structured questionnaire.

Operational definition
Perinatal period

The period starting from pregnancy (antenatal) until the end of
the first year after a baby is born (postnatal) (6, 57, 83, 84).
Anxiety symptoms

Scoring above the cut-off scores (7) on DASS-21 scales used for
assessing perinatal anxiety symptoms (11).
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Stress symptoms
Scoring above the cut-off scores (14) on DASS-21 scales used for
assessing perinatal stress symptoms (11).

Daytime sleepiness
Those women having ESS score of >10 (85-91).

Data quality assurance

To assure the data quality high emphasis was given in designing
data collection instruments. The questionnaires were pretested Haroye
health post on 10% of the sample size to check consistency and length
of time each questioner took, sampling method and techniques.

Training was provided for data collectors, and supervisors and
before data collection the questioners were checked its simplicity,
clarity and understandability. Checking and re-checking of the data
was employed to identify whether the data was completely filled or not
by double data entry. Daily supervision of the data collection process
was implemented. One day of training was given for data collectors
and supervisors. To ensure the quality of data, a properly designed
standardized data collection tool was used.

Data analysis procedure

Each completed questionnaire was coded. The data was checked
and cleaned by entering into Epi data version 4.6 and was exported
into Statistical Package for the Social Sciences SPSS window version
26, for analysis. Descriptive statistics were employed to estimate the
prevalence of perinatal depression. Bivariate analyses (binary logistic
regression) were carried out between the predictors and
outcome variables.

Using significant variables (p <0.2) from binary logistic regression
models, a multivariable logistic regression model was fitted to identify
the independent predictors of perinatal depression. The strength of
association was measured by odds ratios with 95% confidence
intervals. Statistical significance was declared at p <0.05. To measure
the fitness of the data to the model Hosmer-Lemeshow test was
conducted. The small p-value <0.05 of the goodness of fit test means
that the model is not good fit. And also apply to the binary logistics
regression assumptions were conducted that were linearity of the
independent variable, the inclusion of relevant variable, meaningful
coding, independent observation, no multicollinearity and sufficiently
large sample size.

Ethical consideration

The studies involving human participants were reviewed and
approved by Ethical Committee of Wollo University College of
Medicine and Health Science with an ethical review number (RCSPG-
191/14). All procedures performed were in accordance with the
ethical standards of the institutional and national research committee
at which the studies were conducted and with the 1964 Helsinki
Declaration and its later amendments or comparable ethical standards.
A written informed consent was obtained from each participant or
their parents &/or legal guardians.
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Results

Sociodemographic and husband-related
characteristics of the study subject

A total of 552 women were recruited for the study, and all of
them completed the questionnaire, resulting in a 100% response
rate. The respondents were all aged between 18 and 45 years, with a
mean age of 29.6+5.385, a median of 29, and a mode of 30.
Geographically, 295 (53.4%) lived in rural areas. The majority of the
participants, 532 (96.4%), were of Amhara ethnicity, 363 (56.8%)
were Muslim, 209 (37.9%) had completed primary school, 443
(80.3%) were married, 321 (58.2%) reported not knowing their
monthly income, and 245 (44.4%) had medium levels of social
support. Of the total 552 respondents, 333 (60.3%) had employed
husbands (Table 1).

Description of respondents by obstetric &
other psychosocial related factors

Out of the total respondents, 459 (83.2%) reported having happy
feelings during pregnancy, 443 (80.3%) experienced pregnancy after
marriage, 341 (61.8%) had 1-3 children, 391 (70.8%) had a history of
normal vaginal delivery, and 485 (87.9%) had no history of sexual
violence. Additionally, 199 (36.1%) had a history of substance use, and
153 (27.7%) were living with other chronic medical illnesses (Table 2).

Perinatal depression scores of the
participants

The overall prevalence of perinatal depression was 32.2% (95% CI,
27.87-36.62). The cutoff point for depression on the DASS-21 scale
was set at 9, and accordingly, 178 (32.2%) of study subjects met the
criteria for depression symptoms. The depression scores on the
DASS-21 scale ranged from 0 to 19, with a median score of 7
(Figure 1).

Distribution of perinatal depression among
sociodemographic factors of the
respondent

Among the respondents who developed perinatal depression, 125
(70.2%) were in the age group of 24-35years, 92 (51.7%) lived in rural
areas, 132 (74.2%) were married, 120 (67.4%) were employed, 94
(52.8%) did not have a known monthly income, and 85 (47.8%)
reported having a moderate level of social support. Among the
respondents who developed depression, 136 (76.4%) reported happy
feelings during pregnancy, 133 (74.7%) reported that pregnancy was
planned and wanted, 134 (80.3%) reported pregnancy occurring after
marriage, 97 (54.4%) had a history of past obstetric pregnancy
complications, 106 (59.6%) had 1-3 children, and 90 (50.6%)
experienced adverse life events. Socially, 100 (56.2%) were exposed to
financial conflicts. Clinically, among the women who developed
depressive symptoms, 95 (53.4%) and 86 (48.3%) reported substance
use in their lifetimes and in the past 3 months, respectively.
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TABLE 1 Socio-demographic characteristics of study subject (n = 552).
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TABLE 2 Obstetric and other psychosocial characteristics of study
subject (n =552).

Factors associated with perinatal

depression

Bivariate analyses were conducted between perinatal depression
and independent variables (sociodemographic, obstetric and clinical
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Variables Frequency Percentage
Variables Frequency Percentage
Age <24 99 17.9
Feeling on current Unhappy 93 16.8
24-35 392 71.0 reananc
pregnancy Happy 459 832
>35 61 11.1
Is the current Unplanned 119 21.6
Residency Rural 295 53.4 )
pregnancy planneds Planned 433 784
Urban 257 46.6
Premarital pregnancy No 443 80.3
Ethnicity Ambhara 532 96.4
Yes 109 19.7
Tigray 14 2.5
Parity Nulliparous 160 29.0
Afar 4 0.7
1-4 previous live birth 334 60.5
Oromo 2 0.4
>previous live birth 58 10.5
Religion Muslim 363 65.8 )
Excessive pregnancy- Present 189 342
h 172 1.2
Orthodox 7 3 related concern Absent 363 658
Catholic 6 L1 Past history of Present 204 37.0
Protestant 9 1.6 obstetric complication Absent 348 63.0
Others 2 04 Bad attitude towards Yes 115 20.8
Educational Unable to read and 133 24.1 current pregnancy No 437 790
tat it
status write Number of children No child 136 24.6
Primary school 209 37.9 1-3 Children 341 618
Secondary school 115 208 4 and above children 75 13.6
Diploma & above 95 17.2 Delivery outcome (last Stillbirth 88 15.9
Marital status Single 64 11.6 birth) Live birth 423 766
Married 443 80.3 Still pregnant 41 7.4
Divorced 28 5.1 Mode of delivery (last Cs 108 19.6
Widowed 17 3.1 delivery) Other 2 22
Employment Student 41 7.4 Still first pregnant 41 7.4
Housewife 335 60.7 Normal vaginal delivery 391 70.8
Merchant 51 9.2 The presence of No 399 723
i 2
Government 93 16.8 adverselife events? Yes 153 27.7
Private 19 3.4 Illness in the family Absent 434 78.6
?
Others 13 2.4 member? Present 118 214
Monthly Do not know 321 58.2 Financial conflict? Absent 310 56.2
income Up to 1,000 44 8.0 Present 242 438
>1,001 187 33.9 History of domestic No 495 89.7
violence?
Husband Employed 364 65.9 Yes 57 103
employment Not employed 183 332 History of sexual No 485 87.9
status abuse?
Has not husband 5 0.9 Yes 67 121
Marital conflict | Absent 231 41.8 History of physical No 484 877
abuse?
Present 316 572 Yes o 123
Has not husband 5 0.9
Support from | Enough 437 792 factors). Finally, all individual factors with a p-value <0.20 in bivariate
her hushand Not enough 110 199 logistic regression analysis were entered into multivariate logistic
Has not husband 5 09 regression for further analysis. According to the multivariate analysis,

being a student (AOR=4.364, 95% CI: 1.386, 13.744), excessive
pregnancy-related concern (AOR=1.886, 95% CI: 1.176, 3.041), ever
substance use (AOR=2.203, 95% CI: 1.149, 4.225), the presence of
anxiety symptoms (AOR=3.671, 95% CI: 2.122, 6.352), stress
symptoms (AOR=6.397, 95% CI: 3.394-12.055), and daytime
sleepiness (AOR=2.593, 95% CI: 1.558, 4.316) were significantly
associated with perinatal depression (Table 3).
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Discussion

The prevalence of perinatal depression in this study was 32.2%,
which was consistent with findings from studies conducted in Nepal
36% (92), Brazil 25.9% (67), Latin America 28.2% (93), Vietnam
29.9% (94), South Africa 39% (71) Egypt 40% (51) and Ethiopia 35.9%
(54). However, it was lower than the prevalence reported in studies
conducted in the United States 40.4% (44), UK 47.3% (61), Mexico
39.2% (30), Rwanda 37.6% (7) and Ethiopia 58% (56). On the other
hand, it was higher than the prevalence in studies conducted in
Colombia 22.36% (9), Canada 17.9% (63), Norwegian 2% (28), China
13% (14), Malaysia 12.5% (95) Australia 19.8% (41), Asia 20% &
21.8% (96), Ghana 24.3% (50) and other parts of Ethiopia (24.9, 26.7,
25.8%) (53, 57, 58). Generally, the discrepancy of the prevalence of
depression during the perinatal period might be a result of a difference
in assessment tools, geographical areas, sample size, health status &
cultures of the study subject and the study setting. Even though there
is discrepancy, the result is supported by many other studies carried
out elsewhere perinatal depression as a significant public health
concern among women in the perinatal period (7, 28, 30, 44, 51, 61,
67,70, 95, 97-99).

Being a student during the perinatal period was found to be a
significant risk factor for perinatal depression (AOR =4.364, 95% CI:
1.386, 13.744). This finding suggests that the unique challenges and
stressors faced by student mothers may contribute to their
vulnerability to depression. Early parenting presents numerous
challenges, and these challenges are closely linked to the need for a
mature and well-developed adult identity. Becoming a parent requires
individuals to navigate significant changes in their roles,
responsibilities, and priorities. They must also grapple with their own
emotional and psychological development, as they transition from
being a child or young adult to assuming the role of a caregiver (34).

These stressors might include academic demands, financial
pressures, and social support deficits. Academically, student mothers
may experience additional stress due to the demands of attending
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classes, completing assignments, and studying while also being
pregnant or caring for a newborn (34). Financial pressures like
balancing the costs of education, such as tuition fees, textbooks, and
other expenses, with the financial responsibilities of pregnancy or
caring for a child can be challenging for student mothers (100).
Socially, student mothers may have limited social support networks
due to being away from their families or lacking access to resources
that could provide assistance during pregnancy and early motherhood
(100-102) This lack of support can contribute to feelings of isolation
and increased stress levels. It's important to note that these factors are
not the sole causes of perinatal depression in student mothers, but
they may contribute to their increased vulnerability. The combination
of hormonal changes, sleep deprivation, and the demands of parenting
can be particularly challenging for individuals who have not yet
developed a strong sense of identity. They may struggle with feelings
of isolation, inadequacy, and a sense of losing their own identity
within the role of motherhood. These factors can contribute to the
development or exacerbation of perinatal depression (35).

Its crucial for healthcare professionals, educational institutions,
and support networks to be aware of these challenges and provide
appropriate support and resources to help student mothers during this
critical period (35).

Excessive worry or concern related to pregnancy was identified as
another contributing factor (AOR=1.886, 95% CI: 1.176, 3.041). This
result indicates that heightened anxiety or preoccupation with
pregnancy-related issues can increase the risk of perinatal depression.
This might be due to the emotional toll of worrying about the health
and well-being of both the mother and the baby. It’s important to
consider the possible mechanisms behind this relationship. Pregnancy
can be a time of immense change and uncertainty, and concerns about
the baby’s health, the mother’s well-being, and the impending
responsibilities of parenthood may contribute to increased levels of
concern/worry. This, in turn, can impact a woman’s mental health
during pregnancy and the postpartum period. Healthcare providers
should be attuned to the psychological well-being of expectant
mothers and offer appropriate support and resources to help them
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TABLE 3 Factors associated with perinatal depression (n = 552) (bivariate & multivariate logistic regressions).

Depression Bivariate analysis Multivariate analysis

Variable
Nrotal Yes p-value COR 95% Cl p-value AOR 95% CI

Educational status

Unable to read and write 133 36 97 0.569 0.845 0.473-1.509 0.242
Primary school 209 79 130 0.220* 1.383 0.823-2.323 0.703
Secondary school 115 34 81 0.880 0.955 0.528-1.728 0.607
Diploma & above 95 29 66 1
Marital status
Married 443 132 311 1
Single 64 23 41 0.094* 0.393 0.132-1.171 0.493
Divorced 28 13 15 0.421 0.607 0.179-2.052 0.649
Widowed 17 10 7 0.016* 0.297 0.111-0.797 0.361
Employment
Government 93 30 63 1
Student 41 7 34 0.115* 0.329 0.083-1.312 0.012%* 4.364 1.386-13.744
Housewife 335 120 215 0.846 0.893 0.286-2.791 0.412
Merchant 51 15 36 0.531 0.667 0.187-2.372 0.274
Private 19 1 18 0.039* 0.089 0.009-0.889 0.358
Others 13 5 8 0.657 0.762 0.230-2.527 0.210
Monthly income
Don't know 321 94 227 0.127* 0.742 0.505-1.088 0.118
Up to 1000 44 17 27 0.728 1.128 0.573-2.218 0.203
>1,001 187 67 120 1
Current pregnancy
Unplanned 119 45 74 0.143* 1.372 0.899-2.094 0.726
Planned 433 133 300 1

Excessive pregnancy-related concern

Present 189 76 113 0.004* 1.721 1.189-2.492 0.009%* 1.886 1.170-3.041

Absent 363 102 261 1

Past history of obstetric complication

Present 204 81 123 1

Absent 348 97 251 0.004* 1.704 1.182-2.456 0.280

Bad attitude towards current pregnancy

Yes 115 44 71 0.122%* 1.401 0.914-2.149 0.879
No 437 134 303 1

Number of children
No child 136 36 100 1
1-3 children 341 106 235 0.320 1.253 0.803-1.955 0.238
4 and above children 75 36 39 0.002* 2.564 1.419-4.634 0.494

The presence of adverse life events?

No 399 106 293 1

Yes 153 72 81 0.000* 2.457 1.668-3.620 0.119

Illness in the family member

Absent 434 120 314 1

Present 118 58 60 0.000* 2.529 1.666-3.841 0.214
Financial conflict

Absent 310 78 232 1

Present 242 100 142 0.000* 2.095 1.458-3.009 0.791

History of domestic violence?

No 495 147 349 1

Yes 57 31 25 0.000* 3.319 1.895-5.812 0.998
History of sexual abuse?

No 485 145 350 1

Yes 67 33 24 0.000* 3.467 2.053-5.854 0.115

(Continued)
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TABLE 3 (Continued)
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Depression Bivariate analysis Multivariate analysis
Variable
Nrotat Yes p-value COR 95% ClI p-value AOR 95% ClI

Substances use in lifetime

No 353 83 270 1

Yes 199 95 104 0.000* 2972 2.050-4.308 0.017%* 2.203 1.149-4.225
Any substances in the past three months?

No 366 92 274 1

Yes 186 86 100 0.000* 2.561 1.765-3.718 0.455
Anxiety

Have no anxiety 313 46 267 1

Have anxiety 239 132 107 0.000* 7.161 4.783-10.721 0.000%* 3.671 2.122-6.352
Stress symptoms

Have no stress 439 94 345 1

Have stress 113 84 29 0.000* 10.631 6.580-17.177 0.000%* 6.397 3.394-12.055
Sleep problems

Haven't day time over 434 115 319 1

sleep

Have day time oversleep 118 63 55 0.000%* 3.177 2.088-4.835 0.000%* 2.593 1.558-4.316
Chronic medical illness?

No 399 104 295 1

Yes 153 74 79 0.000%* 2.657 1.803-3.916 0.347

#p-value < 0.20, **Statically significant at p <0.05 and p-value of Hosmer and Lemeshow goodness of fit test was = 0.616.

navigate their anxieties. Additionally, interventions focused on stress
reduction, coping strategies, and emotional support may be beneficial
in reducing the risk of perinatal depression among individuals
experiencing heightened pregnancy-related worries.

The study found that a history of substance use is associated with
an increased risk of perinatal depression (AOR=2.203, 95% CI: 1.149,
4.225). This result was supported by other studies conducted in China
(40), in South Africa (19) and any other countries (50, 60, 66).
Substance use can have adverse effects on mental health and can
exacerbate depressive symptoms. It may also impair decision-making
and coping mechanisms, making it harder for individuals to manage
their emotional well-being during perinatal period.

Similar to other studies in China (99, 103), presence of anxiety
symptoms was strongly associated with perinatal depression
(AOR=3.671, 95% CI: 2.122, 6.352). Anxiety and depression often
cooccur, and this finding underscores the importance of assessing and
addressing both conditions during the perinatal period.
Understanding the relationship between anxiety and perinatal
depression is crucial for healthcare professionals and researchers to
effectively screen, diagnose, and provide appropriate interventions. It
is well-known that anxiety and depression often cooccur, and this
comorbidity can worsen the overall mental health of pregnant and
postpartum women.

High levels of anxiety can directly contribute to the development
or exacerbation of depressive symptoms. Anxiety increases stress
levels, which can disrupt a woman’s ability to cope with the challenges
of pregnancy and early motherhood. Moreover, anxiety can interfere
with sleep, appetite, and overall well-being, further exacerbating the
risk of perinatal depression (99). Addressing both anxiety and
depression during the perinatal period is crucial for optimal mental
health outcomes. Early identification and intervention can help
prevent the escalation of symptoms and improve overall maternal

well-being. By recognizing and addressing the interconnected nature
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of these mental health conditions, healthcare providers can provide
holistic care to pregnant and postpartum women, promoting better
outcomes for both the mother and the child.

Consistent with the results of previous studies (104), stress
symptoms were found to have a substantial impact on perinatal
depression (AOR=6.397, 95% CI: 3.394-12.055). High levels of stress,
whether related to personal life, relationships, or external factors, can
overwhelm pregnant or postpartum individuals, making them more
susceptible to depression. Stress, whether stemming from personal
life, relationships, or external factors, can be particularly challenging
during the perinatal period (105). Pregnancy and early parenthood
can bring about various stressors, such as financial concerns, changes
in identity, lack of support, and sleep deprivation. Additionally,
hormonal changes and physical discomforts associated with
pregnancy can further exacerbate stress levels.

When stress becomes overwhelming and persistent, it can disrupt
an individual’s emotional well-being and increase the likelihood of
developing depression. The study highlights the importance of
identifying and addressing stress symptoms during the perinatal
period to mitigate the risk of depression. Interventions aimed at
reducing stress and promoting emotional well-being during pregnancy
and postpartum can be beneficial in preventing or minimizing the
severity of perinatal depression (35). These interventions may include
stress management techniques, social support networks, cognitive-
behavioral therapy, and mindfulness-based approaches. Engaging in
regular physical activity, practicing relaxation techniques, and seeking
professional help when needed are also essential strategies for
managing stress during this critical period.

Daytime sleepiness emerged as a significant factor associated with
perinatal depression (AOR=2.593, 95% CI: 1.558, 4.316). A similar
finding was reported from the studies conducted in Sweden (106), and
in USA (107). Disrupted sleep patterns are a common experience for
many individuals during pregnancy and early parenthood. These
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disruptions can be caused by a variety of factors, including physical
discomfort, hormonal changes, anxiety, and the demands of caring for a
new infant. Such disruptions can lead to significant daytime sleepiness,
which may in turn contribute to mood disturbances and increase the risk
of perinatal depression (106). Addressing sleep issues as part of perinatal
care can involve a range of strategies, including providing education
about sleep hygiene, offering guidance on managing discomfort and
anxiety, and in some cases, considering the appropriate use of medication
under the supervision of a healthcare professional. By understanding
and addressing sleep issues as part of perinatal mental health care,
healthcare providers can potentially reduce the risk of perinatal
depression and improve the overall well-being of individuals during this
critical life stage.

Limitation of the study

Recall and response biases might have occurred when completing
the questionnaire. In addition, some of the independent variables like
physical & sexual abuse, and the presence of suicidal wish was assessed
by close-ended questions which may lead some patients to respond in
an indecorous manner. Because of using a cross-sectional study
design, we were not demonstrating any cause and effect association
between the possible determinate factors and the outcome of interest.

Conclusion

Globally perinatal depression is a public health concern. It
contributes to the high burden of health risks faced by mothers, their
child and their family. This study underscores the complex interplay
of various factors that contribute to perinatal depression. It highlights
the need for a comprehensive approach to perinatal mental health that
takes into account not only the biological aspects of pregnancy but
also the psychological, social, and lifestyle factors that can impact a
person’s mental well-being during this critical period. Early
identification, intervention, and support for individuals at risk for
perinatal depression are crucial to improving maternal and child
health outcomes. Additionally, public health campaigns and policies
should focus on raising awareness about perinatal depression and
promoting early detection and intervention to improve. Finally,
further research and tailored interventions are warranted to address
these associated factors effectively.
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Background: Clinical research and epidemiological studies have shown that
many women experience physical and behavioral symptoms that begin during
the luteal phase of the menstrual cycle and terminate around the onset of
menses; this is called premenstrual syndrome. The reviews stated that the pooled
prevalence of premenstrual syndrome was around 50 percent. However, there
has been no review done on premenstrual syndrome in Africa. Therefore, the aim
of this systematic review and meta-analysis was to summarize the most recent
data evidence on the pooled prevalence of premenstrual syndrome and its
pooled effect of associated factors in Africa.

Method: We used an appropriate guideline for systematic reviews and meta-
analyses reports, which is the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA). This review protocol was registered in PROSPERO
(CRD42023414021). The publications were identified from PubMed/Medline,
EMBASE, Scopus databases, and other grey searches. The included papers
were the original data that reported the prevalence of premenstrual syndrome
and associated factors published, in English, and papers available online from
January 1, 2000, to May 30, 2023. The data was extracted in Microsoft Excel, and
then it would be imported into STATA 11.0 for analysis.

Results: We have included 16 studies conducted in African countries with 6530
study participants. In this meta-analysis, the pooled prevalence of premenstrual
syndrome among the reproductive-age participants in Africa was 46.98 (95% Cl:
28.9-65.06%). Further, in subgroup analysis, the pooled prevalence of
premenstrual syndrome was 57.32% in Nigeria, 43.8% in Ethiopia, and 38.6%
among university students and 66.04% among secondary school students.
Among associated factors, the early age of menarche was significantly related
to premenstrual syndrome.

60 frontiersin.org


https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1338304/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1338304/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1338304/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1338304/full
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyt.2024.1338304&domain=pdf&date_stamp=2024-01-31
mailto:fantaandu27@gmail.com
https://doi.org/10.3389/fpsyt.2024.1338304
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://doi.org/10.3389/fpsyt.2024.1338304
https://www.frontiersin.org/journals/psychiatry

Andualem et al.

10.3389/fpsyt.2024.1338304

Conclusion: In this review, the pooled prevalence of premenstrual syndrome in
Africa was high. Among factors, the early age of menarche was a risk factor for
premenstrual syndrome. This finding might help the stakeholders (mental health
policy makers, administrators, and mental health professionals) to address
prevention, early screening, and management of PMS among reproductive-age
women, and to give attention to more vulnerable bodies.

Systematic review registration: https://www.crd.york.ac.uk/PROSPERO,
identifier CRD42023414021.

KEYWORDS

Africa, prevalence, meta-analysis, premenstrual syndrome, PMS, systematic review

Introduction

Clinical research and epidemiological studies have shown that
many women experience recurrent physical, behavioral, and/or
psychological signs and symptoms that begin during the luteal phase
of the menstrual cycle and terminate around the onset of menses or
shortly thereafter; this is called premenstrual syndrome and/or
premenstrual dysphoric disorder (1-3). These signs and symptoms
are characterized as; Behavioural and/or psychological signs and
symptoms: affective lability (feeling suddenly sad or tearful, or
increased sensitivity to rejection), irritability or anger, depressed
mood, feelings of hopelessness, anxiety, tension, restlessness,
decreased interest in usual activities, lethargy, difficulty in
concentration, changes in appetite, and hypersomnia or insomnia.
Physical signs and symptoms include breast tenderness or swelling,
joint or muscle pain, a sensation of “bloating” or weight gain,
headaches or migraines, and abdominal cramps (2, 3).

The severe form of premenstrual syndrome is called
premenstrual dysphoric disorder (PMDD) (4). Premenstrual
dysphoric disorder was under depressive disorder not otherwise
specified in the Diagnostic and Statistical Manual of Mental
Disorder (DSM-IV) (5), but after careful scientific review of the
evidence, PMDD is a new diagnosis in the Diagnostic and Statistical
Manual of Mental Disorder-5 (DSM-5) (6). Almost 20 years of
additional research on this condition has confirmed a specific and
treatment-responsive form of depressive disorder that begins
sometime following ovulation, remits within a few days of
menses, and has a marked impact on functioning (6).

The scholars were also strengthened that PMS is a number of
signs and symptoms that are characterized by physical symptoms and
emotional and behavioral disturbances in the luteal phase of the
menstrual cycle in the reproductive age women (7-10). Reproductive
age in women (from menarche to menopause) has a different range,
but mostly it falls between 15 and 49 years (11, 12). The study showed
that an estimated 90% of women of reproductive age suffered from
mild to acute premenstrual symptoms. Among them, about 20 to 40
percent encounter moderate to severe symptoms (PMS), while 2 to 8
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percent experience severe PMS/PMDD (13). Another study revealed
that 95% of women experience PMS; of them, 5% suffered severe
PMS (14). In the United States of America (USA), the 12-month
prevalence of PMDD is between 1.8% and 5.8% of menstruating
women (15). And also, the systematic review and meta-analysis
studies revealed that the prevalence of PMS was 47.8% (7) in the
global population, PMS (43%), and PMDD (8%) (16) in India,
whereas in Ethiopia, more than half (53%) (17) and (54.5%) (18)
of the reproductive-age women had PMS and PMDD, respectively.
However, there has been no review done on PMS and/or PMDD in
Africa. Indeed, PMS and/or PMDD status has been the topic of a
large number of studies, with a large variation in reported prevalence
rates from 6.1% (19) to 94.8% (20).

The precise cause of PMS is unknown, but research has
indicated that changing hormone levels such as those of
oestrogen, progesterone, testosterone, prolactin, and serotonin
synthesis in the brain also appear to play a major part in PMS (3,
15) (21). Stress, a history of interpersonal trauma, seasonal
variations, and sociocultural features of female sexual behavior in
general and female gender role in particular are environmental
factors linked to the expression of premenstrual dysphoric disorder
(6). Premenstrual dysphoric disorder’s heritability in the United
States is uncertain. Premenstrual symptoms, on the other hand,
have heritability estimates ranging from 30% to 80%, with the most
stable component considered to be roughly 50% heritable (6). And
also, the review stated that alcohol intake was significantly
associated with PMS (22). Whereas, other reviews showed that
PMS/PMDD was associated with a higher risk of post-partum
depression (PPD) (23), and suicidality (24, 25). Women with
PMS or PMDD suffered distress and impairment in interpersonal
or workplace functioning. These decreased productivity levels at
work and school affect quality of life, increase health care utilization,
and can lead to at least 2 days per month of absenteeism at work and
an increase in medical appointments (26-28).

Identifying risk factors and the pooled prevalence of MPS could
help health care professionals and policymakers plan health
promotion, prevention, and early intervention programs.
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However, per our search, there has been no systematic review or
meta-analysis of the epidemiology of PMS in Africa. So, in response
to this research gap, the aim of this study is to summarize the most
recent data evidence from January 2000 to May 2023 for
reproductive-age women in Africa. What is the pooled prevalence
of PMS and the pooled effects of associated factors?

Materials and methods
Study design

In this study, we followed an appropriate guideline for
systematic reviews and meta-analyses reports: of the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) (29) (Supplementary File 1). This review protocol was
registered in PROSPERO (CRD42023414021).

Searching strategy

The publications were searched by PubMed/Medline, EMBASE,
Cochrane Library, Scopus, HINARI, PsycINFO, African Journals
Online (AJOL), and also the grey literature was searched by Google
Scholar and World Health Organization (WHO) reports. We used
the following search terms (“prevalence” OR “epidemiology” OR
“magnitude” AND “premenstrual syndrome” OR “premenstrual
dysphoric disorder” AND “associated factors” OR “risk factors”
AND “women” AND “Africa”) (Supplementary File 2).

Eligibility criteria

The studies had the following criteria: they were done in African
countries and were all relevant observational studies (cross-
sectional). And also, published in English, published and
unpublished articles were considered. Searching was performed
from 1 February 2023 to 30 May 2023, and articles available
online from 1 January 2000 to 30 May 2023 were considered, but
studies that could not be fully accessed (conference abstracts) were
excluded. We looked over each study’s abstract and title before
adding those to our meta-analysis. Following the selection of
pertinent research, the entire text was examined. As seen in
Figure 1, we did not include any article with no interesting
variables in our study.

Data extraction

MM and GN independently extracted all the necessary data
from the articles using a standardized data extraction format. The
data extraction format included the following items: the first
author’s name, publication year, country where the study was
conducted, a screening tool used to examine PMS, number of
participants, prevalence of PMS, and associated factors with PMS.
The data extraction format was in the form of a two-by-two table. A
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cross-check was done by MM and GM authors. If contrasting
results occurred between the two authors during data extraction,
they were discussing ways to achieve consensus and double
extraction with other authors.

Tools and validity

Among the sixteen studies reporting estimates of the prevalence
of PMS, six were assessed using the Diagnostic and Statistical
Manual of Mental Disorders, fourth edition (DSM-IV). Three
studies were assessed using the Premenstrual Syndrome Scale
(PMSS), with an inter-rater reliability between 0.81 and 0.97 (30).
The PMSS consists of 40 items on a 5-point Likert-type scale (as
“never” was scored as “1”, rarely as “2”, sometimes as “3”, very often
as “4”, and always as “5” points). The scale score is 40 to 200. A total
score estimated at 80 points or above indicates PMS, and an
increase in the scores indicates an increase in PMS severity (30, 31).

The American College of Obstetricians and Gynecologist
diagnostic criteria (ACOG) were used to assess PMS in two
studies (32), where the following criteria were followed:

1. The patient reports one or more of the following affective
and somatic symptoms five days before menses in each of
the three prior menstrual cycles: affective, depression, angry
outbursts, anxiety, irritability, confusion, social withdrawal,
somatic, Breast tenderness, abdominal bloating, headache,
swelling of the extremities.

2. Symptoms are relieved within 4 days of menses onset
without recurrence until at least cycle day 13.

3. Symptoms present in the absence of any pharmacologic
therapy, hormone ingestion, or drug or alcohol abuse.

4. Symptoms occur reproducibly during two cycles of
prospective recording.

5. The patient suffers from an identifiable dysfunction in
social or economic performance.

Another two studies were assessed using the International
Classification of Diseases, Tenth Edition (ICD-10). The remaining
three studies were measured using a different tool, as shown here:
Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition (DSM-5) (6). The premenstrual symptoms screening tool
(PSST) was used to assess PMDD, which includes a list of
premenstrual psychiatric and physical symptoms and a measure
of functional impairment in accordance with DSM-5 criteria (33).
And the Calendar of Premenstrual Experiences (COPE) is a valid
and reliable tool for the diagnosis of PMS (31, 34, 35). The COPE
scoring for each symptom is a 3-point rating scale: absent = 0,
present = 1, severe = 2 (31).

Quality appraisal
The quality of the research reports included in this review was

assessed using the Joanna Briggs Institute (JBI) for cross-sectional
study quality assessment (36). For this quality assessment tool, it
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Papers identified through
database searching:

Medline  (5425), EMBASE
(4887), and Scopus (2)

Papers identified through grey
data searching (2)

‘ 8054 duplicates removed

2262 papers screened after duplicates removed

2197 papers excluded based on screening

of titles/abstracts

65 papers after screening of titles/abstracts

25 papers excluded based on eligibility

criteria by reading full texts

39 papers after full text assessed for eligibility

Papers without required
information (12), duplicate data
(2) on the study participants,

10.3389/fpsyt.2024.1338304

poor quality (scored <5) (9).

review and meta-analysis

16 papers included in the current systematic

FIGURE 1

PRISMA flowchart of review search on the prevelance and associated factors of PMS.

included the following components: the methodological quality of
the study, the comparability of the included studies, and the quality
of the original articles with respect to statistical analysis. All authors
independently evaluated the quality of the original research using
JBI. The tool has a total of 9 scores, and articles with medium and
high quality (articles that score 5 and above out of a 9-point scale)
were included in this review for analysis. Also, some papers were
excluded due to low quality scores (that scored less than 5). If there
were any discrepancies between authors during the quality
assessment of the included studies, they were solved by the
involvement of other authors.

Data processing and analysis

The data was extracted in Microsoft Excel, and then it will be
imported into STATA 11.0 for analysis. The extracted data were
shown using texts, tables, and forest plots. The standard error of
prevalence for each primary or original study was analyzed using
the binomial distribution. The prevalence of the original studies was
checked for heterogeneity using a heterogeneity I-squire (I*) test
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(37). We used a random-effects meta-analysis model to estimate
Der Simonian and Laird’s pooled effect of PMS. And we made a
leave-one-out sensitivity analysis to identify the possible source of
heterogeneity in the pooled meta-analysis of the prevalence of PMS
among women in African countries. Publication bias was detected
using funnel plot analysis (38) and Egger - weighted regression tests
(39). A p value of less than 5% significance in the Egger test was
considered to have statistically significant publication bias (39),
Subgroup analysis was done to identify the impact of factors in a
particular group for the prediction of the pooled prevalence of PMS.

Results
Study identification

There were 10314 publications identified in database searches,
and another 2 records were added through grey searches. Among
them, 8054 were removed due to duplicates; 2197 papers were

excluded based on screening of titles/abstracts; 25 papers were
excluded based on eligibility criteria by reading full texts; papers
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were excluded due to (without required information (12), duplicate
data (2), and poor quality (9). Finally, a total of 16 studies were
involved in this systematic review and meta-analysis (Figure 1).

Characteristics of included studies

A total of 16 studies conducted in African countries, including
6530 study participants, were included in this review. Among the 16
studies included, nine were from Ethiopia (40-48), four from
Nigeria (19, 20, 49, 50), and one from Uganda (51), Sudan (52)
and Egypt (53). All of them were followed cross-sectional study
designs. Regarding assessment tools, most of them were assessed by
DSM-IV (six studies) and PMSS (three studies) (Table 1).

10.3389/fpsyt.2024.1338304

Study quality appraisals

To assess the quality of the studies we used the Joanna Briggs
Institute (JBI) quality assessment criteria. All the studies involved in
this review have good quality (JBI score >=5) (Supplementary
File 3).

Meta- analysis

The pooled prevalence of PMS in Africa was 46.98 (95% CIL:
28.9-65.06%) (Figure 2). Due to apparent heterogeneity across the
studies, we have used a random effect model while conducting a
meta-analysis (I* = 99.7%, p < 0.000).

TABLE 1 Characteristics of studies included in the systematic review and meta-analysis on prevalence of premenstrual syndrome and associated

in Africa.
First author Study AFW [AOR(95% ClI)]
name (year) Country Participants design
Elizabeth et al, (2022) (51) Uganda university students Cross-sectional ACOG 212 283 8
DSM-
Tomader (2015) (52) Sudan university students Cross-sectional v 401 9.5 5
DSM-
Fikru et al, (2014) (40) Ethiopia university students Cross-sectional v 258 37 8
DSM-
Adiss et al, (2004) (41) Ethiopia university students Cross-sectional v 242 | 27 8
ICD-
Bolurin et al, (2009) (20) Nigeria university students Cross-sectional 10 404 948 9
Sisay et al, (2017) (42) Ethiopia university students Cross-sectional PSST 529  36.9 9
Family history of MPS: [6.34(3.47,
11.56)];
Hormonal contraceptive: [10.3
Balew et al, (2023) (43) Ethiopia university students Cross-sectional PMSS 408 412 9 (4.4, 24.1)]
Family history of PMS: [1.76
‘Woredaw et al, (2020) (44) Ethiopia university students Cross-sectional DSM-5 386 347 9 (1.05, 2.92)]
Kelechi et al, (2018) (49) Nigeria university students Cross-sectional COPE 480 429 6
Menarche (<13 years): [2.64
Natnael et al, (2022) (45) Ethiopia university students Cross-sectional PMSS 591 @ 37.9 9 (1.34, 5.19)]
Secoudary Menarche (<13 years): [2.68
Abebaw et al, (2019) (46) Ethiopia school students Cross-sectional ACOG 496 | 813 9 (1.32, 5.47)]
DSM-
Delelegn et al, (2019) (47) Ethiopia university students Cross-sectional v 254 669 9
DSM-
A. O. et al, (2008) (19) Nigeria university students Cross-sectional v 410 | 6.1 8
Secoudary DSM-
Tilahun et al, (2015) (48) Ethiopia school students Cross-sectional v 181 | 309 @ 8
university students
Dalia et al, (2021) (53) Egypt and staffs Cross-sectional PMSS 668 | 90.5 8
Secondary ICD-
ANTALI et al, (2004) (50) Nigeria school students Cross-sectional 10 200  85.5 6

SZ, sample size; P, prevalence; QS, quality score; AFW, Associated factors with; AOR, adjusted odd ratio; CI, confidence interval.
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First
author name

Elizabeth et al,
Tomader -
Fikru et al,
Adiss et al,
Bolurin et al,
Sisay et al,
Balew et al,
Woredaw et al,
Kelechi et al,
Natnael et al,
Abebaw et al,
Delelegn et al,
A.O.etal, -
Tilahun et al,

Dalia et al,

ANTAI et al,

Overall (I-squared = 99.7%, p = 0.000)

10.3389/fpsyt.2024.1338304

%
ES (95% Cl) Weight
6.23
6.27
6.23
6.24
6.27
6.25
6.25
6.25
6.25
6.26
6.26
6.24
6.27
6.22
6.27
6.25
100.00

28.30 (22.24, 34.36)
9.50 (6.63, 12.37)

37.00 (31.11, 42.89)
27.00 (21.41, 32.59)
94.80 (92.63, 96.97)
36.90 (32.79, 41.01)
41.20 (36.42, 45.98)
34.70 (29.95, 39.45)
- 42.90 (38.47, 47.33)
' 37.90 (33.99, 41.81)
+  81.30(77.87,84.73)
e 66.90 (61.11, 72.69)
6.10 (3.78, 8.42)
'
'

.

30.90 (24.17, 37.63)

+ 90.50(88.28, 92.72)
-+ 85.50 (80.62, 90.38)
46.98 (28.90, 65.06)

NOTE: Weights are from random effects analysis
T

as10

FIGURE 2
Forest plot of the pooled prevelance of PMS in Africa.

Publication bias

In this study, a funnel plot falls inside the triangle, which
indicates the absence of publication bias (Figure 3), and Egger’s
regression test (P = 0.346) strengthened it (Table 2).

Subgroup analysis

The presence of heterogeneity was confirmed (I = 99.7%, p <
0.000). So, subgroup analysis was conducted based on study
country, type of participants, and assessment tool. A higher
pooled prevalence of PMS was found in Nigeria (57.32%, I* =
99.9%, p = 0.000), followed by Ethiopia (43.8%) (I* © 99.6%, p=
0.000). The study participants’ pooled prevalence of PMS among

university students and secondary school students was 38.6% (I2 =
99.7%, p = 0.000) and 66.04% (I = 99%, p = 0.000), respectively.
Regarding the assessment tool, the pooled prevalence of PMS was
29.44% by DSM-1V and 56.57% by PMSS. Therefore, this result
showed there was high heterogeneity among subgroups, as
indicated by I? (91.4 and above) and P = 0.001 (Figures 4-6),
which indicate the need to conduct the sensitivity test.

A leave-out-one sensitivity analysis

The sensitivity analysis was done to check the heterogeneity of
those studies by omitting one author or one study step by step to
check the effect of each study on the overall prevalence of PMS in
this systematic review and meta-analysis study. As evidenced by the

Funnel plot with pseudo 95% confidence limits

1.5
~

FIGURE 3
Funnel plot of PMS in Africa
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TABLE 2 Egger's test of premenstrual syndrome in Africa. A systematic review and meta-analysis.

Std_Eff Coef. Std. Err. T P>t [95% Conf Intervall
Slope 75.70633 24.63469 ‘ 3.07 0.008 ‘ 22.87018 ‘ 128.5425
Bias -13.18729 13.51646 ‘ -0.98 0.346 ‘ -42.17722 ‘ 15.80264

results, all the values are within the estimated 95% confidence-
interval (CI) ranged 43.78% to 49.52%, which indicates the
omission of a single study had no significant difference in the
prevalence of this systematic review and meta-analysis (Table 3).

Narrative analysis

The extracted important factors associated with PMS among
participants of reproductive age, the individual study, in Africa were
provided in Table 1 with reference to the studies analyzed in logistic
regression with adjusted odd ratio. This section has narrated
significant factors associated with PMS in Africa. The following
results were obtained from the pooled analysis for these factors and
in cases where two or more publications were present: age of
menarche (<13 years) (adjusted odd ratio (AOR) = 2.66, 95% CI:
1.47-4.8) with two previous studies and within this review was
significantly associated with PMS, whereas perceived family history
of PMS (AOR = 2.96, 95% CIL: 0.86-10.13) with two previous
studies, was not significantly associated with PMS (Figure 7).

Discussion

In our systematic review and meta-analysis, we synthesized 16
studies investigating the prevalence and associated factors of PMS

among 6530 reproductive age participants in Africa, of whom 3068 had
been screened for PMS. In this review, the pooled prevalence of PMS in
Africa was 46.98 (95% CI: 28.9-65.06%). This result was in line with
the previous studies of systematic reviews and meta-analyses done in
Ethiopia (17, 18), India (16) and Global (7). On the other hand, it was
less than the Iranian study (54). This disparity may be attributed to the
study participants’ residency in Iran, but this review encompassed five
nations; in Iran, 24 articles with a sample size of 9147 women of
reproductive age were included. Additionally, additional assessment
instruments (such as the American Psychiatric Association,
Premenstrual Assessment Scale, Daily Record of Severity of Problems
Chart, Researcher Made Questionnaire, Premenstrual Assessment
Scale, and Hallbridge et al. questionnaire) were utilized in Iran,
which were not included in this review. Further, in this analysis,
DSM-IV was dominantly used for PMS assessment. This could result
from differences in premenstrual syndrome screening and assessment
methods’ specificity and sensitivity.

In this review, regarding subgroup analysis, the pooled prevalence
of PMS among participants of reproductive age was higher in Nigeria
(57.32%) compared with Ethiopia (43.8%). This finding may vary
depending on the number of studies and participant sample size. For
example, four research with 1494 participants were conducted in
Nigeria, while nine studies with 3345 participants were conducted in
Ethiopia. It could also be due to variations in research regions and
assessment tools along with sociocultural differences. Additionally, we
used the study participant type; among secondary school and university

First %

author name ES (95% Cl) Weight

Uganda ‘

Elizabeth et al, -l 28.30(22.24,3436) 623

Subtotal (l-squared =%, p=.) < g 28.30(22.24,34.36) 623

. '

Sudan .

Tomader - v 9.50 (6.63, 12.37) 627

Subtotal (I-squared = %, p=".) o ' 9.50 (6.63, 12.37) 627
'

Ethiopia .

Fikru et al, - 37.00 (31.11, 42.89) 623

Adiss et al, - 27.00 (21.41, 32.59) 624

Sisay et al, - 36.90(3279,4101) 625

Balew et al, - 41.20 (36.42, 45.98) 6.25

Woredaw et al, -, 34.70 (29.95, 39.45) 6.25

Natnael et al, - 37.90 (33.99, 41.81) 6.26

Abebaw et al, ' - 81.30(77.87, 84.73) 6.26

Delelegn et al, - 66.90(61.11,7269) 624

Tilahun et al, - 30.90 (24.17, 37.63) 6.22

Subtotal (I-squared = 98.6%, p = 0.000) > 43.80 (30.26, 57.33) 56.20
1

Nigeria H

Bolurin et al, . * 0480(9263,9697) 627

Kelechi et al, - 42.90 (38.47,47.33) 6.25

A.O.etal, Ld H 6.10 (3.78, 8.42) 6.27

ANTAI et al, ' - 85.50 (80.62, 90.38) 6.25

Subtotal (I-squared = 99.9%, p = 0.000) — T ———— 57.32(7.47,107.16) 2504
V

Egypt i

Dalia et al, i - 90.50 (88.28, 92.72) 6.27

Subtotal (I-squared = .%, p=.) ) [ 90.50 (88.28, 92.72) 6.27

. I

Overall (I-squared = 99.7%, p = 0.000) _— 46.98 (28.90, 6506)  100.00

NOTE: Weights are from random effects analysis - H

asio

FIGURE 4
Forest plot on subgroup analysis of the pooled prevelance of PMS in Africa.
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TABLE 3 Sensitivity analysis of PMS in Africa.

Study Estimated Heterogeneity
omitted 95% CI
12(%)  P-value

Elizabeth et al, 48.22(29.41-67.03) 99.8 0.001
Tomader 49.48(31.45-67.57) 99.7 0.001
Fikru et al, 47.64(28.75-66.53) 99.8 0.001
Adiss et al, 48.31(29.48-67.13) 99.8 0.001
Bolurin et al, 43.78(26.45-61.11) 99.7 0.001
Sisay et al, 47.65(28.54-66.76) 99.8 0.001
Balew et al, 47.36(28.33-66.39) 99.8 0.001
Woredaw et al, 47.8(28.82-66.77) 99.8 0.001
Kelechi et al, 47.25(28.15-66.35) 99.8 0.001
Natnael et al, 47.58(28.42-66.75) 99.8 0.001
Abebaw et al, 44.68(25.69-63.68) 99.7 0.001
Delelegn et al, 45.65(26.74-64.56) 99.8 0.001
A.O.etal, 49.52(32.94-66.49) 99.6 0.001
Tilahun et al, 48.04(29.24-66.85) 99.8 0.001
Dalia et al, 44.07(25.97-62.16) 99.7 0.001
ANTAI et al, 44.41(25.64-63.19) 99.8 0.001

students, the pooled prevalence of PMS was 66.04% and 38.6%,
respectively. The menarche age and participant age may be the
cause, as shown by the results of the earlier Iranian review (54).

In terms of factors associated with PMS, they were extracted in the
individual study in Africa with reference to the studies analyzed in
logistic regression with an adjusted odd ratio. However, most studies

First

10.3389/fpsyt.2024.1338304

were analyzed by ANOVA, and some of them involved linear
logistic regression.

The important variables linked to PMS have been discussed in
this section, and in cases where two or more publications were
present, our review identified that age at menarche and family
history of PMS were positively and negatively associated with PMS.
According to this finding, early menarche (<13 years) (AOR = 2.66,
95% CI: 1.47-4.8) was a risk factor for PMS. The results of this study
could be explained by the earlier menarche age being linked to the
early development of ovarian functions and ovulation with steroid
hormone fluctuations at such a young age with less physical and
psychological maturity, which may cause PMS manifestations;
however, the earlier Ethiopian meta-analysis did not support this
theory (17). In contrast, perceived family history of PMS (AOR =
2.96, 95% CI: 0.86-10.13) was not significantly associated with PMS
in this analysis. The severe level of premenstrual dysphoric
disorder’s heritability in the United States is unknown. However,
Premenstrual symptoms have heritability estimates ranging from
30% to 80% (6).

Regarding this study, all participants were secondary school and
university students. This is a productive age group, so the ministry
of education should incorporate the module into the curriculum
and provide training about premenstrual symptoms and their
management. We recommend more representative samples, or
rather, a cross-sectional study design, be used in future research
that concentrates on a more precise diagnosis.

Limitation

The limitation of this review is that it included only studies
published in English that were cross-sectional studies since there

%

author name ES (95% CI) Weight
University students i

Elizabeth et al, - 28.30 (22.24, 34.36) 6.23
Tomader - : 9.50 (6.63, 12.37) 6.27
Fikru et al, - 37.00(31.11, 42.89) 6.23
Adiss et al, - 27.00 (21.41,32.59) 6.24
Bolurin et al, ] * 94.80 (92.63, 96.97) 6.27
Sisay et al, - 36.90 (32.79, 41.01) 6.25
Balew et al, - 41.20 (36.42, 45.98) 6.25
Woredaw et al, -, 34.70 (29.95, 39.45) 6.25
Kelechi et al, - 42.90 (38.47, 47.33) 6.25
Natnael et al, - 37.90 (33.99, 41.81) 6.26
Delelegn et al, .- 66.90 (61.11, 72.69) 6.24
A.O.etal, - ! 6.10(3.78,842) 6.27
Subtotal (l-squared = 99.7%, p = 0.000) - 38.60 (18.30, 58.90) 75.00
Secoudary school students |

Abebaw et al, i +  81.30(77.87,84.73)6.26
Tilahun et al, - 30.90 (24.17, 37.63) 6.22
ANTAl et al, ! -+ 85.50(80.62, 90.38) 6.25
Subtotal (I-squared = 99.0%, p = 0.000) —~—_ —— 66.04(38.40, 93.68) 18.73
University students and staffs E

Dalia et al, ' + 00.50(88.28,92.72) 6.27
Subtotal (I-squared = .%, p=".) ' O 90.50(88.28, 92.72) 6.27
Overall (I-squared = 99.7%, p = 0.000) - 46.98 (28.90, 65.06) 100.00

NOTE: Weights are from random effects aqal¥sis
as1o

FIGURE 5
Forest plot showing different associated factors of PMS in Africa.
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First %
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ACOG |
Elizabeth et al, - 2830 (2224, 34.36) 623
Abebaw et al, h - 8130 (77.87, 84.73) 6.26
Subtotal (I-squared = 99.6%, p = 0.000) — T 5486292.10680) 12.49
DSMAV 1
Tomader - ! 950 (663, 12.37) 627
Fikruetal, - 37.00 (31.11, 42.89) 6.23
Adiss etal, - 27.00 (2141, 32.59) 624
Delelegn et al, 1 .- 66.90 (61.11, 72.69) 624
T ot e Ssdpin sy om

jahun et al, . 17, 37. ¥
Subtotal (I-squared = 98.9%, p = 0.000) _ 2944 (13.11,45.77) 37.46
: |
ICD-10 '
Bolurin et , ! *  9480(9263,9.97) 627
ANTAI etal, h - 8550 (80.62, 90.38) 625
Subtotal (I-squared = 91.4%, p = 0.001) ! < 9042(8132,952) 12.52
psST H
Sisay etal, - ! 36.90 (3279, 41.01) 6.25
Subtotal (I-squared = %, p =) S 3690 (32.79, 41.01) 6.25
. h
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Balew etal, - 4120 (36.42, 45.98) 6.25
Dot ~ o wm@wen e
alia et al, , .
Subtotal (I-squared = 99.7%, p = 0.000) e 56.57 (17.93,95.21) 18.77
T
DSM-5 H
Woredaw et al, - 3470 (29.95, 39.45) 6.25
Subtotal (I-squared = %, p =) S 3470 (29.95, 39.45) 6.25
. .
COPE i
Kelechi et al, - 4290 (38.47,47.33) 625
Subtotal (I-squared = %, p =) < 4290 (38.47, 47.33) 6.25
'
Overall (-squared =99.7%, p = 0.000) _ 46.98 (28.90, 65.06) 100.00
NOTE: Weights are from random effects analysis - H
as10
FIGURE 6
Forest plot on subgroup analysis based on the assessment tool used.
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FIGURE 7
Forest plot showing different factors associated with PMS in Africa

were no studies conducted with other study designs and a small
number of articles were included.

Conclusion

In this review, the pooled prevalence of PMS in Africa was high.
Among factors, the early age of menarche was a risk factor for PMS.
This finding might help the stakeholders (mental health policy
makers, administrators, and mental health professionals) to address

Frontiers in Psychiatry

prevention, early screening, and management of PMS among
reproductive-age women and to give attention to more
vulnerable bodies.
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Exploring gender differences
In the relationship between
gut microbiome and
depression - a scoping review
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Background: Major depressive disorder (MDD) exhibits gender disparities, and
emerging evidence suggests the involvement of the gut microbiome,
necessitating exploration of sex-specific differences.

Methods: A review was conducted, encompassing a thorough examination of
relevant studies available in Medline via Ovid, Embase via OvidSP, CINAHL, and
PsycINFO databases from their inception to June 2023. The search strategy
employed specific keywords and Medical Subject Headings (MeSH) terms
tailored to major depressive disorder in women, encompassing unipolar
depression, depressive symptoms, and dysbiosis.

Results: Five studies were included. Among the four studies, alterations in alpha
(n=1) and beta diversity (n=3) in the gut microbiome of individuals with MDD
were revealed compared to controls. Gender-specific differences were observed
in four studies, demonstrating the abundance of specific bacterial taxa and
highlighting potential sex-specific implications in MDD pathophysiology.
Correlation analyses (n=4) indicated associations between certain bacterial
taxa and the severity of depressive symptoms, with varying patterns between
males and females. Studies (n=3) also highlighted promising findings regarding
the potential utility of microbial markers in diagnosing MDD, emphasizing the
crucial role of sex stratification in understanding the disease pathophysiology.

Conclusions: The findings underscore the importance of recognizing gender-
specific differences in the composition of the gut microbiome and its relationship
with MDD. Further comprehensive robust studies are required to unravel the
intricate mechanisms underlying these disparities.
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Introduction

Major Depression, also known as major depressive disorder
(MDD), is a prevalent mental and emotional ailment affecting an
estimated 185 million people globally (1). The World Health
Organization classified depression as the fourth-leading burden of
disease globally in 2008, with projections indicating it could become
the second-leading cause by 2030 (2). Women are disproportionately
affected, experiencing nearly double the prevalence compared to men
(1), a trend observed across both developed and developing
countries (3).

Various theories such as the biopsychosocial model, have attempted
to elucidate the underlying reasons for this gender disparity, pointing to
differences in hormones (4, 5), neurotransmitters (5, 6), and brain
structure (7, 8). Recent research has also explored the intricate
relationship between the gut microbiome and depression, uncovering
potential links through the gut-brain axis (9-31). While significant
advancements have been made, there remains a dearth of evidence to
precisely elucidate the mechanisms driving these disparities or the
potential for sex-specific biomarkers.

The concept of ‘gut dysbiosis’ - an abnormal alteration in the
composition and function of the gut microbiome - has gained
traction as a potential player in the pathogenesis of MDD and other
psychiatric disorders (9-31). The intricate communication between
the gut microbiome and the brain through various pathways,
including neural, immune, and metabolic mechanisms, presents a
promising avenue for further exploration. Recent studies have
highlighted differences in the gut microbiota composition
between individuals with MDD and control groups, pointing to
potential sex-specific differences that warrant further investigation
(19, 32-35).

This scoping review aims to explore the existing evidence on the
relationship between major depression and the gut microbiome,
particularly in the context of women, while also summarizing the
sex-specific differences in the gut microbiome profiles of male and
female subjects with major depression.

Methods

A comprehensive literature search was conducted from
database inception to June 2023 in Medline via Ovid (1946-
present), Embase via OvidSP (1947-present), Cinahl Complete,
and PsycINFO via Ovid (1806-present). The search used specific
keywords and MeSH terms related to major depression in women,
including unipolar depression, depressive symptoms, and dysbiosis.

Inclusion criteria encompassed studies with adult human
participants of both sexes, focusing on female-specific outcomes.
Studies investigating the relationship between major depression and
gastrointestinal microbiota in adult humans were included, while
those exclusively concerning other psychiatric disorders (e.g.,
schizophrenia, chronic stress, PTSD, bipolar disorder), subtypes
of depression (e.g., postpartum, late-life depression), or other
medical conditions were excluded. Additionally, studies involving
females under 18 years old were not considered.
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Results

From the initial database search, 784 studies were identified,
and after removing 109 duplicates, 675 studies underwent phase
one screening. Following this, 76 studies were subjected to full-text
retrieval, resulting in 75 fully assessed articles. Ultimately, five
articles were included in the literature review (Figure 1 for the
PRISMA flow chart).

Characteristics of studies

The review included a total of (n=780) subjects from case-
controlled studies in China and (n=1104) subjects from a
retrospective cohort study in Germany. Among the case-control
studies, (n=239) female and (n=125) male subjects with MDD were
compared to (n=261) female and (n=155) male healthy controls.
Notably, one study by Li et al. (33) involved subjects with Bipolar
disorder (BD) (n=166) experiencing a depressive episode, whose
data were excluded from this review’s analysis (Table 1.1).

Gender-specific microbiome diversity
alterations in subjects with
major depression

Alpha diversity remained unchanged in MDD subjects across three
studies (32-34), while one study (35) reported a reduction. Beta
diversity analysis revealed significant differences in both male and
female MDD groups compared to matched healthy controls (HCs) in
studies by Chen and Li (32, 33). In the female-only study by Chen et al.
(34), alterations in beta diversity were observed only at the species level
in female MDD subjects. Notably, Li et al. (33) found that while alpha

Studies from databases/registers (n = 542)
Embase (n = 211)
PsycINFO (n = 130)
CINAHL (n = 107)
MEDLINE (n=54)

References from other sources (n = 242)
Citation searching (n = 242)

I

References removed (n = 109)
Duplicates identified by Covidence (n = 109)

Studies excluded (n = 599) |

| Studies screened (n = 675)

¥

I |
| Studies sought for retrieval (n = 76)

| Studies assessed for eligibility (n = 75) |_’

Studies not retrieved (n = 1) l

Studies excluded (n =70)
Animal studies (n = 2)
Secondary studies (n = 4)
Subjects under 18yo (n=1)
Study was not specific to gut microbiome (n = 1)
Study was not specific to major depression {n = 5
Results were not stratified by biological sex {n = 54)
Study did not include subjects with MDD {n=3)

Studies included in review (n = 5) l

FIGURE 1
Flow chart.
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diversity was significantly higher in female healthy controls compared
to male healthy controls, this difference was not evident in the context
of depression. Table 1.2 provides an overview of the key findings.

Gender-specific microbiome profile
alterations in subjects with
major depression

All case-control studies (32-34), highlighted notable differences
in gut microbiota between individuals with major depressive disorder
(MDD) and the respective control groups. These distinctions were
particularly pronounced when comparing male and female cohorts.
Further details can be found in Table 1.3. Upon examining studies
encompassing both male and female subjects, females with MDD
exhibited a higher relative abundance of Actinobacteria, Firmicutes,
and Bacteroidetes compared to the control group (32, 33). In male
MDD patients, an increase and decrease in Bacteroidetes clusters,
along with an increase in Firmicutes clusters, was observed. In the
study conducted by Chen et al. (34) focusing on female MDD

TABLE 1.1 Characteristics of studies.

10.3389/fpsyt.2024.1361145

patients, an increase in Bacteroidetes, Proteobacteria, Fusobacteria,
and Verruomicrobia, and a decrease in Firmicutes and Actinobacteria
was reported. Notably, only two studies (34, 35) investigated the
microbiome at the species level, revealing significant changes at the
family, genus, and species levels.

Correlation of bacterial taxa with severity
of depression symptoms

Four studies examined the relationship between the severity of
depression symptoms and specific bacterial taxa at the genus level (32—
35). Among female MDD subjects, three genera (Anaerotruncus,
Parabacteroides, and Anaeroglobus) exhibited associations with
increased depressive symptoms, whereas five genera (Clostridium
XIVa, Erysipelotrichaceae incertae sedis, Streptococcus, Romboutsia,
and Fusicatenibacter) were linked to reduced depressive symptoms.
In male MDD subjects, two distinct genera (Collinsella, Veillonella)
were found to be correlated with depression symptoms (refer
to Table 1.4).

Participant details Recruitment  Assessment Sample
location tool EREIVSH
Female (n) Male (n) Average Subjects Medication
age with MDD status
or DS
Chen et al MDD (n=24) MDD MDD (F, MDD patients Drug naive MDD in hospital HDRS-17 16S rRNA
2018, China HC (n=24) (n=20) M) undergoing first HC in community
Case Control HC (n=20) 42 yrs, 40 episode MDD
Study (32) yrs
HC (F, M)
44 yrs,
43 yrs
Li et al MDD (n=77) MDD MDD (F, MDD patients Unmedicated MDD in hospital DSM-IV 16S rRNA
2022, China HC (n=100) (n=43) M) undergoing HC in community HAMD
Case Control BD (n=83) HC (n=71) | 26 yrs, 26 depressive episode
Study (33) BD (n=82) yrs
HC (F, M)
27 yrs,
26 yrs
Chen et al MDD (n=62) Nil MDD (F): MDD patients Medicated MDD in hospital DSM-IV 16S rRNA
2021, China HC (n=46) 40 yrs with (n=26) HAMD-17 and
Case Control HC (F): HAMD-17 score Unmedicated shotgun
Study (34) 37 yrs > 18 (n= 36) metagenomic
sequencing
Hu et al MDD (n=76) MDD MDD: 29 MDD patients Unmedicated MDD in hospital DSM-IV Shotgun
2023, China HC (n=91) (n=62) yrs HC in community =~ HAMD-17 metagenome
Cross HC (n=64) HC: 29 yrs sequencing
sectional
study (35)
Chung et al DS (n=339) DS DS:50 yrs Adults in Unmedicated DS in community ICD-10 Clinical
2022, HC (n=339) (n=213) HC:50 yrs community with HC in community record
Germany HC clinical diagnosis of dysbiosis
Retrospective (n=213) of dysbiosis
Cohort
Study (19)

MDD, Major depressive disorder; HC, Healthy Control; BD, Bipolar Disorder; DS, Dysbiosis; F, Female; M, Male; DSM, Diagnostic and Statistical Manual of Mental Disorders (-Text revision);
HAMD or HDRS, Hamilton Depression Rating Scale (-Text revision); NR, Not reported; 26 patients had used antidepressants for less than 3 consecutive days in 2 weeks prior to faecal
collection.” Adults (=18 yrs) > 1 visit to general practitioner; and >1 diagnosis of dysbiosis > 3 months after initial diagnosis.

Frontiers in Psychiatry

73

frontiersin.org


https://doi.org/10.3389/fpsyt.2024.1361145
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Niemela et al.

10.3389/fpsyt.2024.1361145

TABLE 1.2 Gender-Specific Microbiome Profile Alterations in Subjects with Major Depression.

Diversity Alpha Diversity
MDD vs HC MDD vs HC
Female Male
Chen et al,, 2018 (32) NS NS
Li et al,, 2022 (33) NS NS
Chen et al 2021 (34) NS NS
Hu et al,, 2023 (35) *) *l

Beta Diversity

MDD MDD vs HC
Female vs Male Female
NS * *
N/A NS (16SrRNA) N/A
“(SMG)

MDD, Major Depressive Disorder; HC, Healthy Controls; NS, No significant difference; *Significant difference; —, not reported; *|Significantly decreased; N/A, not applicable; 16s, 16S rRNA

gene sequencing; SMG, shotgun metagenomic sequencing.

Potential diagnostic role of microbial
markers and dysbiosis in major depression

Two studies (33, 34) examined the accuracy of microbial markers
in diagnosing MDD, identified sex-specific gut microbiota signatures,
and evaluated diagnostic performance using the area under the receiver
operating characteristic curve (AUC). Analysis of the diagnostic
performance sensitivity of these microbial signatures showed area
under the curve (AUC) values ranging from 0.79 to 0.92 for females
and 0.79 for males with MDD. An additional study (19) investigated
the risk of developing MDD within five years following an initial
dysbiosis diagnosis and found a stronger association between dysbiosis
and MDD diagnosis in males (HR:3.54, 95% CI: 1.75-7.14) compared
to females HR:2.61 (95% CI: 1.74 — 3.92). (Refer to Table 1.5).

Discussion

Several recent studies have suggested that the gut microbiome
profile is associated with Major Depressive Disorder (MDD), yet only
a few have investigated the sex-specific link between MDD and the
gut microbiome. This review represents the first comprehensive
analysis examining the relationship between the gender-specific gut
microbiome profile and MDD. To date, five primary studies have
provided insights into the relationship between the gut microbiome
and MDD in women (19, 32-35). These findings indicate a close
association between the gut microbiome composition of females with
MDD and the disorder itself, highlighting sex-specific differences in
the gut microbiota of MDD patients. Certain genera were found to
correlate with the severity of depression, and these correlations varied
between males and females. Additionally, sex-specific differences
were observed in the diagnostic performance of microbial markers
and the risk of developing MDD following a dysbiosis diagnosis.
While the underlying pathophysiological mechanism remains
unclear, the distinct microbiome variability between sexes
necessitates further investigation.

Regarding gender-specific
microbiome diversity

Our review results are consistent with existing literature,
emphasizing notable differences in the gut microbiota composition

Frontiers in Psychiatry

between individuals diagnosed with MDD and controls (9-18). These
differences primarily involve microbial diversity and the prevalence of
specific bacterial taxa. Four separate studies highlighted discernible
variations in microbial diversity in both male and female MDD
patients compared to their healthy counterparts (32-35). Notably,
one study observed no significant difference in microbial diversity
between male and female MDD patients (32). Most case-control
studies found no alterations in alpha diversity among female MDD
subjects compared to female healthy controls, while one study (35)
reported reduced alpha diversity in female MDD subjects relative to
healthy controls, mirroring a similar trend observed in male
MDD subjects.

All studies examining beta diversity identified significant
differences between female MDD patients and healthy controls (32-
34), with two studies also noting distinct variations in beta diversity
between male MDD patients and healthy controls (32, 33). One study
focusing solely on females revealed alterations in beta diversity at the
species level in female MDD subjects (34). Despite observing higher
alpha diversity in healthy females compared to healthy males, this
distinction was not observed in the depressed state (33).

These findings suggest gender-specific differences in the gut
microbiome that may be influenced by various factors, such as the
menstrual cycle stage, diet, age, and environmental factors. Overall,
the results emphasize distinct beta diversity in both female and male
MDD patients compared to healthy controls (32-34), with potential
discrepancies in alpha diversity stemming from methodological
variations in assessing microbiome diversity and the influence of
confounding factors. Further clinical studies are warranted to
comprehensively investigate the role of the gut microbiome in both
male and female MDD patients, considering the potential
implications for other diseases prevalent in females. The studies
used various techniques, including 16S rRNA gene sequencing and
shotgun metagenomic sequencing (SMG), to assess the microbiome.
However, discrepancies in the methodologies employed suggest the
need for standardized approaches in future research.

In terms of gender-specific
microbiome profiles

The current study reveals notable differences in the gut
microbiome profiles of females with MDD in comparison to both
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TABLE 1.3 Gender-Specific Microbiome Profile Alterations in Subjects with MDD compared to healthy controls.

Phylum Family Species
Female Male Female Female Female Male
Chen et al., Actinobacteria 1 Bacteroidetes Coriobacteriaceae 1 Erysipelotrichaceae Actinomyces 1 Bacteroides 1 NR NR
2018 (32) Actinobacteria 1 | Lachnospiraceae 1 1 Bifidobacterium 1 Erysipelotrichaceae
Bacteroidetes Ruminococcaceae 1 Lachnospiraceae 1 Asaccharobacter 1 incertae sedis 1T
1 Lachnospiraceae | Lachnospiraceae | Atopobium 1 Veillonella 1
Ruminococcaceae | Ruminococcaceae | Eggerthella 1 Atopobium 1
Gordonibacter t Anaerovorax |
Olsenella t Gordonibacter |
Eubacterium 1 Pyramidobacter |
Anaerostipes T
Blautia 1
Roseburia t
Faecali-bacterium 1
Desulfovibrio 1
Howardella |
Sutterella |
Pyramidobacter |
Li et al., Firmicutes 1 Firmicutes 1 Lachnospiraceae 1 Lachnospiraceae 1 NR NR NR NR
2022 (33) Bacteroidetes t Bacteroidaceae t
Bacteroidaceae 1
Bacteroidaceae 1
Bacteroidaceae 1
Chen et al 16s: NA Enterobacteriaceae t NA Escherichia-Shigella 1 NA Clostridium_asparagiforme t NR
2021 (34) Bacteroidetes 1 Tannerellaceae 1 Prevotellaceae_NK3B31_group 1 Alistipes_onderdonkii 1

Proteobaceteria 1
Fusobacteria 1
Firmicutes |
Actinobacteria |
SMG:
Bacteroidetes 1
Verrucomicrobia
1

Fusobacteria 1
Firmicutes |

Burkholderiaceae 1
Campylobacteraceae 1
Corynebacteriaceae 1

Clostridia_unclassified 1
Ruminococcaceae |
Lachnospiraceae |

Coriobacteriales_unclassified |

Hungatella 1

Campylobacter 1

Raoultella 1

Barnesiella 1

Coprobacillus 1
Clostridium_innocuum_group t
Alistipes 1
Enterobacteriaceae_unclassified t
Lachnoclostridium 1
Prevotellaceae_unclassified 1
Flavonifractor 1

Eisenbergiella 1

Anaerotruncus

Anaeroglobus 1

Mobiluncus t

Rodentibacter t

Fastidiosipila t

Finegoldia 1

Aerococcus
Ruminococcaceae_uncultured t
Turicibacter t

$5-Alda 1

Parabacteroides
GCA-900066755 1
Clostridia_unclassified 1
Morganella 1

Agathobacter |

Butyricicoccus |
Faecalibacterium |

Clostridium_citroniae
Barnesiella_intestinihominis 1
Alistipes_finegoldii 1
Oscillibacter_unclassified t
Clostridium_hathewayi
Clostridiales_bacterium_1_7_47FAA 1
Flavonifractor_plautii 1
Clostridium_bolteae 1
Akkermansia_muciniphila 1
Porphyromonas_uenonis 1
Campylobacter_hominis 1
Adlercreutzia_equolifaciens 1
Lachnospiraceae_bacterium_7_1_58FAA
1

Murine_osteosarcoma_virus
Anaerotruncus_unclassified t
Bilophila_wadsworthia 1
Porphyromonas_asaccharolytica 1
Erysipelotrichaceae_bacterium_2_2_44A
1

Bacteroides_caccae t
Bilophila_unclassified 1
Granulicella_unclassified 1
Atopobium_vaginae 1
Paraprevotella_unclassified 1
Paraprevotella_xylaniphila 1
Ruminococcaceae_bacterium_D16 1
Subdoligranulum_sp_4_3_54A2FAA 1
Erysipelotrichaceae_bacterium_21_3 1
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TABLE 1.3 Continued

Dorea |

Coprococcus_3 |
Ruminococcaceae_UCG-013 |
Eubacterium_ventriosum_group |
Lachnospiraceae_FCS020_group |
Eubacterium_hallii_group |
Blautia |

Anaerostipes |
Lachnospiraceae_NK4A136_group
1

Lachnospiraceae_UCG-001 |
Erysipelotrichaceae_UCG-003 |
Coprococcus_1 |
Subdoligranulum |
Tyzzerella_3 |

CAG-56 |
Lachnospiraceae_ND3007_group |
Coriobacteriales_unclassified |
Moraxellaceae_unclassified |
Ruminococcus_1 |

Roseburia |
Ruminiclostridium |
Ruminococcus_2 |
Alcaligenes |

Fusicatenibacter |
Lachnospiraceae_UCG-006 |
Burkholderia-Caballeronia-
Paraburkholderia |
Candidatus_Saccharimonas |
F0332 |

Bifidobacterium |

SMG:

Granulicella 1

Adlercreutzia t

Barnesiella 1

Parabacteroides t
Paraprevotella 1

Alistipes 1
Clostridiales_noname t
Flavonifractor 1

Oscillibacter 1

Anaerotruncus
Ruminococcaceae_noname 1
Bilophila 1

Campylobacter 1
Akkermansia 1
Gammaretrovirus 1
Lactobacillus |

Eubacterium |

Dorea |

Roseburia |

Faecalibacterium |
Megamonas |

Campylobacter_ureolyticus 1
Megamonas_unclassified |
Faecalibacterium_prausnitzii |
Eubacterium_rectale |
Haemophilus_parainfluenzae |
Dorea_longicatena |
Roseburia_hominis |
Roseburia_inulinivorans |
Megamonas_hypermegale |
Bacteroides_plebeius |
Streptococcus_australis |
Weissella_cibaria |
Megamonas_funiformis |
Megasphaera_unclassified |
Bacteroides_xylanisolvens |
Streptococcus_salivarius |

Species

Male
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TABLE 1.3 Continued

Megasphaera |
Haemophilus |

Species

Male

Hu et al, NR
2023 (35)

NR

Bacteroidaceae t
Prevotellaceae 1
Bifidobacteriaceae 1
Ruminococcaceae |
Lachnospiraceae |
Enterobacteriaceae |
Eubacteriaceae |

Bacteroidaceae 1
Prevotellaceae 1
Bifidobacteriaceae
1
Ruminococcaceae
1
Lachnospiraceae |
Enterobacteriaceae
1

Eubacteriaceae |
Clostridiaceae |
Veillonellaceae |

Bacteroides 1
Butyricimonas 1
Faecalibacterium 1
Clostridium 1
Ruminiclostridium 1
Parabacteroides
Clostridium |
Roseburia |
Faecalibacterium |
Eubacterium |
Blautia |

Dorea |
Anaerostipes |
Akkermansia |
Ruminococcus |
Subdoligranulum |
Klebsiella |
unclassified_p:Firmicutes |

Bacteroides 1
Blautia 1

Bilophila 1
Clostridium 1
Eubacterium 1
Parabacteroides t
Parasutterella 1
Phascolarctobacterium 1
unclassified_p:
Proteobacteria 1
Sutterella 1
Eubacterium |
Faecalibacterium |
Adlercreutzia |
Anaerostipes |
Blautia |
Citrobacter|
Clostridium |
Coprococcus |
Dialister |

Dorea |
Enterobacter |
Enterococcus |
unclassified_p:Firmicutes
1

Klebsiella |
Lactococcus |
unclassified_f:
Peptostreptococcaceae |
Ruminococcus |
Salmonella |
Subdoligranulum |

Bacteroides_vulgatus 1
Bacteroides_salyersiae 1
Bacteroides_stercoris 1
Bacteroides_thetaiotaomicron 1
Bacteroides_massiliensis 1
Bacteroides_stercoris_ CAG:120 1
Bacteroides_dorei 1
Bacteroides_fragilis 1
Bacteroides_sp._3_1_33FAA 1
Bacteroides_sp._CAG:98 1
Bacteroides_ovatus 1
Butyricimonas_virosa
Eubacterium_siraeum 1
Parabacteroides_distasonis 1
Clostridium_sp._CAG:7 1
Clostridium_sp._CAG:217 |
Roseburia_intestinalis |
Faecalibacterium_prausnitzii |
Clostridium_sp._CAG:510 |
Faecalibacterium_sp._CAG:82 |
Eubacterium_ventriosum |
Blautia_obeum |
Blautia_wexlerae |
Blautia_sp._Marseille-P2398 |
Eubacterium_hallii |
Dorea_formicigenerans |
Anaerostipes_hadrus |
Eubacterium_hallii_CAG:12 |
Eubacterium_sp._CAG:202 |
Akkermansia_muciniphila_CAG:154 |
Ruminococcus_sp._5_1_39BFAA |
Eubacterium_sp._CAG:156 |
Clostridium_sp._CAG:417 |
Dorea_longicatena |
Subdoligranulum_variabile |
Klebsiella_pneumoniae |
Eubacterium_sp._CAG:115 |
Firmicutes_bacterium_CAG:41 |

Ruminococcus_gnavus
Bacteroides_caccae t
Bacteroides_dorei 1
Bacteroides_eggerthii t
Bacteroides_finegoldii 1
Bacteroides_fragilis 1
Bacteroides_massiliensis 1
Bacteroides_ovatus 1
Bacteroides_sp._3_1_33FAA 1
Bacteroides_sp._3_1_40A 1
Bacteroides_sp._4_3_47FAA 1t
Bacteroides_sp._9_1_42FAA 1
Bacteroides_sp._CAG:98 1
Bacteroides_stercoris 1
Bacteroides_thetaiotaomicron 1
Bacteroides_uniformis t
Bacteroides_vulgatus 1
Bacteroides_xylanisolvens t
Bilophila_wadsworthia
Clostridium_sp._CAG:81 1
Coprobacillus_sp._CAG:235 t
Eubacterium_sp._CAG:146 1
Parabacteroides_distasonis
Parabacteroides_merdae 1
Parasutterella_excrementihominis 1
Phascolarctobacterium_sp._CAG:207 1
Proteobacteria_bacterium_CAG:139 t
Sutterella_wadsworthensis 1
Eubacterium_hallii |
Adlercreutzia_equolifaciens |
Anaerostipes_hadrus |
Blautia_obeum |
Blautia_sp._CAG:237 |
Blautia_sp._GD8 |
Blautia_sp._KLE_1732 |
Blautia_sp._Marseille-P2398 |
Blautia_wexlerae |
Citrobacter_freundii |
Clostridium_dakarense |
Clostridium_sp._CAG:62 |
Clostridium_sp._CAG:75 |
Coprococcus_eutactus |
Coprococcus_sp._ART55/1 |
Coprococcus_sp._CAG:131 |
Dialister_invisus |
Dialister_succinatiphilus |
Dorea_sp._CAG:105 |
Enterobacter_cloacae |
Enterobacter_sp._GN02315 |
Enterococcus_faecalis |
Eubacterium_hallii CAG:12 |
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1,relatively more abundant in subjects with MDD compared to HC; |, relatively less abundant in subjects with MDD compared to HC.

NR, Not reported; NA, Not applicable.
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healthy controls (HCs) and males with MDD. Analyzing data from
four cross-sectional studies (32-35), we identified several differential
abundances in bacterial clusters in both female and male MDD groups
relative to HCs. These alterations primarily involved Actinobacteria,
Bacteroidetes, Firmicutes, Proteobacteria, Fusobacteria, and
Verrucomicrobia, which represent the dominant bacterial phyla in
the human gut (29) Notably, despite previous literature suggesting
Bacteroides as a signature gut microbe of MDD (17), our review
unveiled inconsistent directions of compositional changes, which may
be partly attributed to variations in the severity of depression. Hu et al.
(35) also highlighted the influence of depression severity on gut
microbiome alterations. Furthermore, a recent review on MDD and
the gut microbiome by Knuesel and Mohajeri (22) identified disparities
across studies, suggesting potential variations arising from different
underlying causes and manifestations of depression across different age
groups. Notably, the influence of confounding factors, such as the stage
of the menstrual cycle, dietary patterns, physical activity, and
environmental factors (28, 36) may contribute to the discrepancies
observed in the findings. The current body of literature, however, lacks
a sufficient number of studies investigating sex-specific differences in
the gut microbiome concerning MDD.

In the correlation of bacterial taxa with the
severity of depressive symptoms

Several studies have indicated associations between specific
bacterial taxa and the severity of depressive symptoms in
individuals with MDD, as observed in the works of recent studies
(19, 32-35). Notably, certain genera, including Anaerotruncus,
Parabacteroides, and Anaeroglobus, were linked to increased
depressive symptoms, whereas the presence of Clostridium XIVa,
Erysipelotrichaceae incertae sedis, Streptococcus, Romboutsia, and
Fusicatenibacter was associated with reduced symptoms. Despite
Chen et al. (32) documenting correlations in males with MDD,
the literature remains relatively limited and heterogeneous. A
comprehensive review by Knuesel and Mohajeri (22) emphasized a
negative correlation between Faecalibacterium and depressive
symptoms, coupled with a positive correlation in cases of remission
and improved quality of life. Similarly, Jiang et al. (9) demonstrated a
negative association between Faecalibacterium prausnitzii (FP) and
the severity of depressive symptoms. Likewise, Hu et al. (35) utilized
shotgun sequencing, revealing a negative correlation between
Faecalibacterium and depressive symptoms in a mixed-sex group of
MDD patients with moderate depression. However, this correlation
was not observed in the subgroup with severe depression, suggesting
the potential confounding impact of depression severity. While the
reviewed studies did not definitively establish the specific link
between Faecalibacterium and the severity of depressive
symptoms in females with MDD, they reported varying levels of
Faecalibacterium in females with MDD compared to HCs. Despite
existing disparities, Faecalibacterium remains a critical bacterial
taxon of interest, previously associated with gut health and overall
host well-being (37). Further exploration through improved
methodological approaches, including controlling for sex as a
biological factor and considering depression severity, is warranted
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TABLE 1.4 Correlation of Bacterial Taxa with Severity of Depression Symptoms.

Positive Correlation

Negative Correlation

Females WEIES

Chen et al., Collinsella N/A
2018 (32)
Li et al., NC N/A
2022 (33)
Chen et al Anaerotruncus, NA N/A
2021 (34) Parabacteroides,

Anaeroglobus
Hu et al., N/A NA Moderate5: Severe6:
2023 (35) Bacteroides = Bacteroides

Females Males
Clostridium XIVa, Veillonella NA
Erysipelotrichaceae
incertae sedis,
Streptococcus
Romboutsia NC NA
Fusicatenibacter NA NA
NA NA Moderate5: Severe6:
Faecalibacterium Ruminococcus
Escherichia Eubacterium

MDD, Major Depressive Disorder; NC, No correlation found; NA, Not assessed. “The severity of MDD was staged with the HAMD-17 scale, moderate depression (score, 17-23), °The severity of

MDD was staged with the HAMD-17 scale, severe depression (score, >24).

to clarify the precise contribution of specific bacterial taxa to disease
development or their status as a consequence of the disease.

As a potential diagnostic microbial marker
in depression

The evaluation of the diagnostic efficacy of microbial markers in
females with MDD is still in its preliminary stages. Two separate
studies have identified sex-specific gut microbial markers capable of
distinguishing between males with MDD, females with MDD, and
HCs (33, 34). Examination of how well these microbial signatures
perform diagnostically showed that the area under the curve (AUC)
values ranged from 0.79 to 0.92 for females and 0.79 for males
diagnosed with MDD. Although these findings are limited due to
sparse data and disparate methodologies, the identification of sex-
specific microbial panels with potential diagnostic capabilities
highlights the significance of sex stratification in MDD case-
control studies. Additionally, this discovery provides crucial
insights into the divergent pathophysiological mechanisms and
prognostic variances between male and female MDD patients.
Moreover, a study by Chung et al. (19) observed sex-specific

disparities in the risk of developing MDD within five years
following an initial dysbiosis diagnosis, with a notably stronger
association among males compared to females. While specific
microbial markers were not identified, this observation, in
conjunction with existing evidence indicating the presence of sex-
specific gut microbial profiles in MDD, emphasizes the potential for
comprehensive characterization of sex-specific risk factors and the
formulation of non-invasive gut microbial-based screening or
diagnostic tools for MDD.

The limitations of the present study

Include the heterogeneity in measurement and reporting
methods, as well as the use of limited sample sizes and study
designs, which impose certain restrictions on the interpretability of
the results. However, these findings provide critical insights into the
potential role of the gut microbiome in the context of MDD,
especially concerning sex-specific differences. Future research
should emphasize the inclusion of sex as a biological factor,
conduct longitudinal studies to understand microbiome changes
in response to clinical variations better, and carefully control for

TABLE 1.5 Diagnostic performance of microbial markers and dysbiosis in diagnosis of MDD.

Diagnostic Microbial Makers Hazard Ratio7
Performance .
Sensitivity (AUC) OTuU (n) OTU (n) SpeCIeS (n)
Female Male Female Male Female Female
Li et al, 2022 (33) 16S rRNA 0.795 0.798 11 50 NA NA NA
Chen et al 16S rRNA & 0.92 NA 18 NA 45 NA NA
2021 (34) Shotgun (95% CI: 85.3%
metagenomic - 98.8%)

Chung et al,, Clinical record 8 NA NA NA NA NA 2.61 (95% CI: 3.54 (95% CI:
2022 (19) 1.74 - 3.92) 1.75-7.14)

AUC, Area under the curve; OTU, Operational taxonomic units; MDD, Major Depressive Disorder; HC, Healthy Controls; CI, Confidence Interval; NA, Not assessed; 7 Hazards Ratio, risk of

being diagnosed with depression within five years of dysbiosis.

8Clinical Record: Diagnosis of Dysbiosis and MDD (ICD-10 code) recorded in patient clinical record.
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confounding factors to establish a more comprehensive
understanding of the complex interplay between the gut
microbiome and MDD.

Conclusion

Despite the existing knowledge gaps and limitations, the findings
underscore the significance of sex-specific differences in the gut
microbiome of MDD patients. These insights hold important
implications for potential advancements in the diagnosis, treatment,
and understanding of the pathophysiology of MDD, emphasizing the
necessity for further comprehensive investigations into the role of the
gut microbiome in the context of sex-specific differences.
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Incidence of spinal injury is high in the Middle East and North African region
(MENA) due to the high incidence of road traffic crashes. A spinal injury may
trigger mental health issues. Compared to the general population, people with
spinal injury are at higher risk for developing major depression, anxiety, post-
traumatic stress disorders, substance abuse, and suicide.

Objectives: The objectives of the study were to determine depression
prevalence; identify relationships between depression and cause and site of
spinal injury, sociodemographic factors, and social support; and explore the lived
experiences of depression in people with spinal injury in Qatar.

Methods: A sequential cross-sectional mixed methods study was conducted. In
the quantitative component, the universal sample consisted of 106 consenting
individuals presenting with spinal injury at Hamad General Hospital, Doha, Qatar
between January and December 2020. The Patient Health Questionnaire-9 was
used to assess levels of depression and the Medical Outcomes Study Social
Support Survey was used to assess perceived social support. The cause and site
of injury were obtained from patient records. In the qualitative component, semi-
structured in-depth interviews were conducted with 12 purposively selected
participants from the quantitative component.

Results: Spinal injury had a negative impact on participants physical, mental,
social, and spiritual wellbeing. In total, 69% of participants had some level of
depression: 28% mild, 25.5% minimal, and 15% moderate to severe. Depression
was not associated with socio-demographic factors, or the cause or site of spinal
injury. Higher levels of emotional/informational support and positive social
interaction were associated with milder depression. Social support and
religious faith were critical in assisting participants to cope with their
new situation.
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Conclusions: Depression is prevalent among people with spinal injury attending
health services. Early detection, referral, and treatment of depression are
recommended. Strategies to enhance emotional/informational support and
positive social interaction should be developed and tested with people with

spinal injury.

KEYWORDS

spinal injury, depression, social support, mixed methods, Qatar, Middle East, Arab

1 Introduction

Spinal injury is a life-threatening traumatic event associated
with significant health burden. The spinal vertebrae typically
provide protection to the spinal cords soft tissues; however, they
can be displaced causing harmful pressure on the spinal cord
resulting in injury. Spinal injury refers to the damage done to
either the spinal cord or the vertebrae, ligaments, and disks of the
spinal column. The annual global incidence of spinal injury is
approximately 40 to 80 cases per million population, with traumatic
causes such as motor vehicle crashes, falls, violent acts, and sports-
related injuries responsible for up to 90% of these cases (1). The
incidence of spinal injury is higher in the Middle East and North
African region (MENA) because of the high incidence of road traffic
crashes. The proportion of traumatic spinal injuries due to road
traffic crashes is 85% in Saudi Arabia (2) and 72% in Qatar (3), the
highest rates in the world.

Spinal injury can cause severe physical disability, such as loss of
motor, sensory, and other neurological functions (4). In addition,
depending on the type of spinal cord injury, complications may
include bowel dysfunction, impaired bladder control, sexual
dysfunction, mobility restrictions and elevated risk of pressure
ulcers (5). A spinal injury may significantly impact a persons daily
routine, productivity, and quality of life (QoL) (6) and trigger mental
health issues. Compared to the general population, individuals with
spinal injury are at higher risk for developing major depression,
anxiety, post-traumatic stress disorders, substance abuse, and suicide
(7). In turn, depression has a significant negative influence on health
and performance of daily living activities after spinal injury (7).
Chronic pain due to spinal injury is also associated with depressive
symptoms (8). Depression symptoms have been studied extensively
among people with spinal injury. Depression is the most common
psychological issue affecting approximately 30% of people with spinal
injury (9-11) and the risk of depression is higher in those with spinal
injury compared to those without (9). Up to 40% of people with
spinal injury are clinically depressed during their initial rehabilitation
(12, 13). Spinal injury and depression are correlated with longer stays
at hospital, prolonged rehabilitation process, less functional
improvements and independence as well as lower mobility at
discharge (14, 15). If not addressed, depression may lead to
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negative outcomes such as less independence, more complications,
reduced community and social integration, and lower self-appraised
health. Depression can also influence the individuals ability to cope
with the physiological changes that occur after spinal injury and
reduce their motivation to engage in rehabilitation (16). Early
detection of depression in people with spinal injury improves
quality of life and reduces associated comorbidities (17, 18).

Most research on spinal injury has been conducted in high
income countries, with a small number of studies in the Middle
Eastern region including Jordan (19), Turkey (20), Kuwait (21),
Saudi Arabia (22), Iran (23), and United Arab Emirates (24).
However, few studies assess the extent and/or experience of
depression in people with spinal injury within the Arab Gulf
region, and there have been no studies in Qatar. Such studies are
necessary for developing strategies to reduce the risk of depression
in people with spinal injury.

2 Methods
2.1 Study design and population

This cross-sectional mixed methods study aimed to determine
the prevalence of depression in people with spinal injury; identify
the association between the level of depression and cause and site of
spinal injury, sociodemographic factors, and social support; and
explore the experiences of depression in people with spinal injury
attending health services in Doha, Qatar. The qualitative and
quantitative methods were incorporated in all design aspects,
conducted sequentially, and had equal value to the study (25). We
used the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines to comprehensively report the
quantitative component of the study and its findings (26).

The study population and sample population for the quantitative
component of the study consisted of all individuals attending Hamad
General Hospital injury related services including Trauma and
Neurological Inpatient Units, Trauma Intensive Care Unit, Trauma
Stepdown, Trauma Outpatients Department, and Qatar Rehabilitation
Institute Inpatient Unit and Outpatient Department between January
and December 2020. Hamad General Hospital is the major
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governmental healthcare institution in the State of Qatar, where most
residents attend in case of emergency, hence it was selected for this
study. The use of a universal or census sample enabled us to ensure that
there was no selection bias, and that the diverse perspectives of all
people with spinal injuries at that time would be included in the study.
Eligible participants were: i) males and females; (ii) inpatient and
outpatient; iii) aged 18-65 years; iv) recently acquired a spinal injury
(spinal cord and spinal column injuries; both traumatic and non-
traumatic); and v) conscious and able to communicate. Individuals
unable to give informed consent, in a confused state or critical
condition, with a history of depression or suicidal attempts, or
injured because of a suicide attempt were excluded from the study. A
total of 136 individuals met the inclusion criteria; 30 did not consent to
participate, resulting in a final sample for the quantitative component
of 106 participants. Purposive sampling was used to identify 20
individuals who had completed the quantitative component to
approach for the qualitative component of the study, with 12
consenting to participate. Participants were selected to optimize the
breadth of participant experiences, with consideration of age, sex,
severity of injury, language spoken, and nationality. Purposive
sampling is commonly used in the selection of participants that are
most likely to result in useful insights. This serves the purpose of
providing a credible understanding of the topic under study. Reasons
for not participating in the quantitative or qualitative component
related to individuals not feeling well enough or not interested in
talking at the time.

2.2 Data collection

Individuals who met the inclusion criteria were approached at
least two weeks after their admission to hospital with a spinal injury
by BAS, the principal investigator. The information sheet and
consent form were provided in English, Arabic, and Hindi, and
explained to participants in the same language by BAS (Arabic and
English), and a native Hindi speaking nurse. The data collection
window closed in mid-January 2021 to accommodate any
individuals that had been injured in late December 2020.

2.3 Study measures

2.3.1 Quantitative component

The quantitative component of the study consisted of
an interviewer-administered questionnaire-based survey. All
questionnaires were administered by BAS in Arabic or English. A
native Hindi speaking nurse provided real time translation into and
from English with participants who spoke Hindi. Having one
questionnaire administrator and one translator reduced the potential
for information bias arising from inter-interviewer or translator
variability. The questionnaire included socio-demographic items for
age, sex, nationality, education, marital status, and number of children.
The questionnaire included two existing instruments for assessing
depression and social support. Data on the cause and site of the
injury were collected from participants medical records.
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2.3.1.1 Patient health questionnaire

As there is no spinal injury-specific instrument for measuring
depression, the Patient Health Questionnaire (PHQ-9) (27) was
used to assess the severity of depression, consistent with other
studies on the psychological effects of spinal cord injury (28). This
questionnaire is the only instrument that aligns with the Diagnostic
and Statistical Manual of Mental Disorders criterion that clinical
diagnoses should be based on participants experiences in the past
two weeks. PHQ-9 consists of nine items each rated from 0 (not
occurring at all) to 3 (occurring nearly every day) with a total score
ranging from 0 to 27. Results are categorized as minimal (1-4), mild
(5-9), moderate (10-14), moderately severe (15-19), and severe
depression (20-27). The English, Arabic, and Hindi versions of
PHQ-9 were used in this study. The English version of the PHQ-9
version has been used extensively in people with spinal injury (11,
29, 30) and has high internal reliability (18). Internal reliability of
PHQ-9 in this study was also high (Cronbachs o = .812.) The
Arabic version of the PHQ-9 has been validated in a sample of
individuals in Lebanon. The instrument had high internal reliability
(Cronbachs o = .823) and reliability (31). No studies have validated
the Hindi version of PHQ-9.

2.3.1.2 Medical outcomes study social support survey

The Medical Outcomes Study Social Support Survey (MOS-
SSS) (32) identifies self-reported information regarding
companionship, assistance, and other types of support including
emotional and affectionate support. This instrument was originally
created for individuals with chronic conditions; positive
associations were observed between measures of social support
and psychological health (32). The MOS-SSS is a 19-item
questionnaire that yields an overall social support index and four
subscale scores for emotional/informational support, tangible
support, affectionate support, and positive social interaction.
Emotional/informational support refers to perceived availability
of someone to talk to about personal issues, the availability of
advice or information when needed, and the expression of love and
affection. Tangible support refers to the availability of practical
assistance or material aid. It assesses the perceived availability of
help with daily chores, financial assistance, or other forms of
tangible support. Affectionate support refers to the perceived
availability of love, affection, and expressions of care. It reflects
the emotional aspects of support, emphasizing the importance of
warmth and closeness in relationships. Positive social interaction
refers to the perceived availability of someone to have fun with, to
relax and enjoy time with, and to engage in recreational activities or
social events. It focuses on the positive aspects of social interaction
and companionship. Participants were asked to select the frequency
of situations within each of these four domains of social support.
Response scores are based on a five-point scale ranging from 1
(none of the time) to 5 (all the time). An overall social support index
is determined by calculating average responses of the 19 items,
yielding a score ranging from 15. Subscale scores are determined by
calculating average responses for subscale items, yielding scores
ranging from 15 for each subscale. Higher subscale and overall
scores indicate more social support. The English version of the
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MOS-SSS has been validated in numerous studies and found to have
high internal validity and reliability (32, 33). The Arabic version of
the MOS-SSS has been validated and found to have high validity
and reliability (34). A psychometric review of various translations of
MOS-SSS recommended that the Arabic version has potential use in
future research and practice (33). In this study, the MOS-SSS had
excellent internal reliability (Cronbachs 0=.960), as did the
subscales: emotional/informational support (0=.955), tangible
support (0:=.950), affectionate support (0=.922), and positive
social interaction (=.967). No studies have validated a Hindi
version of the MOS-SSS.

2.3.2 Qualitative component
2.3.2.1 Semi-structured interview

A semi-structured interview was conducted to collect in-depth
qualitative data on participants experiences with depression.
Interviews were conducted by BAS in Arabic or English. A native
Hindi speaking nurse provided real time translation into and from
English with participants who spoke Hindi. As with the interviewer-
administered questionnaire, having one interviewer and one
translator reduced the potential for information bias arising from
inter-interviewer or translator variability. Interview questions
focused on participants feelings related to their injury over the
past two weeks, how their injury contributed to such feelings, and
how they were dealing with the consequences of their injury. Given
the extent of participants medical condition, interviews were kept
relatively short, lasting an average of 15 minutes. Interviews
continued until data saturation was reached and no new
information was emerging (35).

2.4 Data analysis

The mixed methods design included concurrent data analysis
whereby quantitative and qualitative data analyses were completed
separately, and results from analyses were then compared (36).
Quantitative data analyses were completed using statistical software
package IBM SPSS Statistics version 25.0 (SPSS Inc., Chicago, IL,
USA). Initially, data were screened for outliers or data errors. There
were no missing data due to the questionnaire being interviewer-
administered. Descriptive statistics were calculated for all measures;
continuous data are presented as mean * Standard Deviation (SD),
and categorical data are summarized as count (percentages). The
proportion of participants in each depression category was
calculated. A binary variable was then created by grouping mild,
moderate, moderately severe, and severe categories of depression
(labeled ‘depression). Pearsons x? test was used to test the
association between depression and categorical independent
variables. Pearson correlation coefficients (r) were calculated to
evaluate the association between the continuous PHQ-9 score and
MOS_SSS scores. The level of statistical significance was set
at P<0.05.

Thematic analysis was used to analyze the interview data via the
four-step method of data preparation, data reduction, displaying
data, and verifying data (37). Data preparation involved verbatim
transcription of interviews in English and Arabic. Arabic
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transcriptions were translated into English. Interviews in Hindi
were transcribed in English after real time translation. Data
reduction included line by line coding, looking for similar
concepts, categorizing concepts, and grouping them into larger
themes. Data are displayed in the results section according to
themes and categories, supported by direct quotations from
participants. Quotes are short due to the medically required
brevity of the interviews. Data verification was ensured by cross-
checking results with the original transcripts (38). All data analysis
took place in 2021.

2.5 Ethical considerations

The study was conducted in full compliance with the
Declaration of Helsinki, Good Clinical Practice (GCP), and
within the Ministry of Public Health laws and regulations in
Qatar. Ethical approval was obtained from Medical Research
Center of Hamad Medical Corporation and Qatar Universitys
Institutional Review Board (QU-IRB 1341-E/20). To preserve the
anonymity of participants, the specific nationality of participants is
not reported, and instead, nationalities are grouped into regions.
Pseudonyms are used for quotations when reporting
qualitative data.

3 Results
3.1 Quantitative results

A total of 106 participants were included in the study. The
average age was 36 years, and the majority were male, from Asia,
married, had three or fewer children, and some level of education
(Table 1). The two main causes of injury were motor vehicle crashes
(38%) and falls (37%). Fewer injuries were caused by pedestrian
accidents (10%), work-related accidents (9%), and back pain (4%).
Most injuries affected the lumber spine (62%), followed by thoracic
(39%), cervical (36%), and sacral spine (10%). Motor vehicle crashes
were the most common cause of injury that resulted in thoracic
neurological deficit (46.2%) and half of sacral spine injuries were
caused by falls.

The mean PHQ-9 score was 4.82 + 5.25 indicating mild
depression. Overall, 31% of participants had no depression and
69% had some level of depression: 28% mild, 25.5% minimal, 7%
moderate, 7% moderately severe, and 0.9% severe depression. There
were no statistically significant relationships between depression
and the cause of injury, site of injury, age, sex, nationality,
education, marital status, or number of children (Table 2).

The overall mean MOS-SSS score was 4.12 + 0.99. The subscale
scores were affectionate support 4.25 + 1.19, emotional/
informational support 4.23 + 1.03, positive social interaction 4.04
+ 1.26, and tangible support 3.9 + 1.4. There was no significant
association between PHQ-9 score and the overall social support
index (r = -0.189; P = 0.053) (Table 3). Significant but weak inverse
correlations were observed between PHQ-9 score and emotional/
informational support (r = -0.202; P < 0.001), and positive social
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TABLE 1 Demographic characteristics of study participants (N=106). TABLE 2 Association between depression and cause of injury, site of
injury, and sociodemographic factors (N=106).

Mean + SD or N (%)
Depression  No
Age (years) 35.82 + 10.00 n=73 (69%) depression
_ )
<35 59 (55.7) n=33 (31%)
>35 47 (44.3) n (%) n (%)
‘ Sex Cause of injury 0.65
Male 100 (94.3%) Fall 28 (71.8) 11 (333)
Female 6 (5.7%) Motor Vehicle 25 (62.5) 15 (37.5)
‘ Marital status Pedestrian 9 (81.8) 2(182)
Married 72 (679) Work Related 7 (9.6) 3(9.1)
Single 34 (32.1) Back Pain 2 (50) 2 (50)
‘ Total number of children Other 2 (100) 00
0 39 (36.8) Site of injury 0.92
13 50 (47.2) Cervical spine 25 (69) 11 (31)
46 11 (10.4) Thoracic spine 25 (64) 14 (36)
7.9 6(57) Lumber spine 44 (71) 18 (29)
N . 1 spi 7 (70 3 (30
‘ Nationality region Sacral spine (70) 0
X Age 0.27
Asia 72 (67.9)
< 4 21
Africa & Europe 10 (9.4) <3 38 (64) (36)
Middle East 24 (22.6) - 35(75) 12 25)
s 0.09
Education .
Male 67 (67) 33 (33)
Uneducated 20 (18.9)
Female 6 (100) 0
School 61 (57.5)
Nationality 0.20
University 25 (23.6)
Asia 46 (64) 26 (36)
interaction (r = -0.210; P < 0.001). Participants with higher Africa & Europe | 7 (70) 3 (30)
emotional/informational and positive social interaction had lower Middle East 20 (83) 4(17)
levels of depression. .
Education 0.99
School 42 (69) 19 (31)
. . Universi 17 (68) 8 (32)
3.2 Qualitative results v
Uneducated 14 (70) 6 (30)
A total of 12 participants aged 20 to 46 years with eight different Marital status 0.79
nationalities participated in the interviews. Nine participants had )
i . . Married 49 (68) 23 (32)
motor vehicle-related injuries, two had injuries caused by falls, and
one had a pedestrian injury. Two thematic categories emerged  Single 2407) 10 (29)
relating to the impact of the spinal injury and coping with the Number of children 0.095
injury. Th 1 he i f inj i
?n]ury emes fe ated to the impact of injury were negative 0 2 02) 118
influence on lifestyle, less self-esteem and confidence,
psychological challenges, reduced physical health functioning, 1-3 33 (66) 17.64)
interrupted sleeping patterns, and death thoughts. Themes on 46 10 (91) 109
coping with injury were strong religion and faith, and social o 203) £(67)

support (Figure 1).
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TABLE 3 Association between Patient Health Questionnaire-9 (PHQ-9)
score and Medical Outcomes Study Social Support Survey (MOS-SSS)
scores (N=106).

Overall Social Support Index -0.189 0.053
Emotional/Informational support -0.202 0.001*
Tangible support 0.045 0.648
Affectionate support -0.120 0.221
Positive social interaction -0.210 0.001*

*Correlation significant at the 0.05 level (2-tailed).

3.2.1 Thematic category 1: Impact of the injury
3.2.1.1 Negative influence on lifestyle

Most participants struggled with their daily routines after
injury, noting they were not the same person as prior to injury.
One participant Zebiba mentioned she was unemployed after the
injury, saying, “I stopped working for the time being. I dont even do
anything at home, my husband and sister help me. My daughters
stopped going to school because I am unemployed and going
through financial problems.” Yasser also noted the significant
effect on him, saying “Injury had a great impact on my life, but I
try not to think much about it.” Another participant reported not
being able to take care of her children. A few said that they are still
fighting hard and struggling to overcome their situation. They
mentioned that due to the pain, they are less active after the
injury. Sara explained, “Before the accident, I was very active but
now I can barely move because of the pain. I am not the same as
before; I cant move and get out or take care of my children. These
things affect me psychologically ... Until now, I am still not allowed
to carry my kids or any heavy things. I am even not allowed to move
alot.” Muhanad said, “I try to fight this, and I try to look for ways to
overcome my situation.”

3.2.1.2 Psychological challenges

Most participants reported feeling sad and losing interest in
everything. Some participants felt useless and helpless. Some
participants also reported guilty feelings about the impact on

10.3389/fpsyt.2024.1288772

their families due to their lack of ability to perform tasks
independently. As Randa explained, “I sometimes feel sad and
useless ... not depressed, and not all times ... I dont see myself as
before ... sometimes I feel that I lost interest in everything.” Sara
expressed similar ideas, saying, “I feel that I am useless; I was strong
before but now I feel like I need people to help me. I cannot be
independent like I was before.” One participant stated that pain
caused distress as well as mood swings which affected the
performance of certain activities. Another reported that being
away from family was the main cause of emotional and
psychological stress. Muhanad explained, “A person feels
distressed when not being able to move and perform family and
social obligations Mood changes when in pain. If I need to do
something but cannot ... it affects my mental health.” In contrast to
these expressions of ongoing psychological distress, two
participants reported being depressed only at injury time and
then feeling normal with time. One participant mentioned that
performing physical activity had a positive influence and improved
their psychological wellbeing.

3.2.1.3 Reduced physical health functioning

Most participants reported difficulty in movement, pain, and
tiredness, lacking energy and feeling weak. A few participants lost
their appetite. Zenon said, “I cant walk, and I cant do any work now
because of this back pain. ... Even when someone is helping me, I
cant walk.” Jassim noted that “I cannot run like before.”

3.2.1.4 Interrupted sleeping patterns

Some participants struggled with insomnia due to overthinking
and distress or trouble breathing while sleeping due to pain. They
were not getting enough sleep, and this impacted their recovery.

3.2.1.5 Reduced self-esteem and confidence

Some participants reported having lower self-esteem and
confidence due to the trauma caused by the incident. Randa
explained the situations in which she felt most affected, saying, “I
feel afraid of going down the stairs and while going out of the house,
even if I see a car; I am suffering from a trauma in my daily
activities” and Zebiba also noted, “I feel afraid whenever I see a car.”

Impact of injury

Y4

Coping with injury

*Negative influence on lifestyle (n=8) \
*Psychological challenges (n=8)
*Reduced physical health functioning (n=6)
eInterrupted sleeping patterns (n=3)
eLess self-esteem and confidence (n=2)
eDeath thoughts (n=1) )
~N
*Social support (n=6)
*Strong religion and faith (n=3)
J

-

FIGURE 1

Themes, subthemes, and number of participants reporting each sub-theme.
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3.2.1.6 Death thoughts

One participant, Zebiba, reported having suicidal thoughts due
to the unbearable pain. Death was perceived as a way to relieve
sorrow and pain. She said, “In the beginning, I was thinking of death
and saying Oh God relieve me. I was in so much pain, I just wanted
to end everything.”

3.2.2 Thematic category 2: Coping with the injury
3.2.2.1 Social support

Half the participants stated that social support, particularly
from family, was the most important factor for coping with the
injury. Family gatherings, quality time with their spouse and
children, outings, and visits from friends were all found to ease
the impact of the injury. They felt stronger because of the care
offered by family members and friends. As Ibrahim said, “Everyone
cares for me now ... I feel a lot of happiness when a friend visits
me.” Hamad shared, “T got married after the injury and this is what
helped me overcome my injury condition.” Randa explained the
impact of her familys support, saying “When I talk to my family, I
feel much better, and I forget my sorrow. But when I am alone in my
room or when going out alone, I feel sadder.” One participant felt
that social support from the medical staff was important, saying that
conversations with the doctors provided relief.

3.2.2.2 Strong religion and faith

Three participants mentioned that religion and faith were the
main factors for coping with their injuries. They reported that their
belief and faith in God almighty were strong and ultimately helped
them to cope with their situation. As Sara said, “I feel I am closer to
God; T have a bigger faith and thankful I am alive ... I accept my
destiny and I have hope that I will recover.” Muhanad said, “My
strong belief in God almighty makes me more hopeful
and accepting.”

4 Discussion

This cross-sectional mixed methods study aimed to determine
the prevalence of depression in people with spinal injury; identify the
association between the level of depression and cause and site of
spinal injury, sociodemographic factors, and social support; and
explore the experiences of depression in individuals with spinal
injury attending injury-related health services in Qatar. The
questionnaire-based survey found that the prevalence of depression
among the participants was high, with 69% of participants having
some level of depression, including 15% with moderate to severe
depression. Depression was not associated with socio-demographic
factors, or cause or site of spinal injury. Interviews confirmed that
spinal injury had a negative impact on participants lives, including
their physical and mental health, as well as social and spiritual
wellbeing. Participants struggled with their daily routines after the
injury and had difficulties in their day-to-day activities, which had an
impact on their self-worth and self-esteem. Some participants
reported significant psychological challenges, including suicidal
ideation. The highest levels of social support were affectionate
support and emotional/informational support. Emotional/
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informational support and positive social interaction were inversely
correlated with depression. This was consistent with the findings of
the interviews, which highlighted the important role of social support
in improving participants ability to cope with their new situation.
Social support, specifically family support, and participants spiritual
support and religious faith were critical in assisting them to cope with
their new situation.

Our findings on the high prevalence of depression in people with
spinal injury are consistent with many other studies. A study across
six countries found that for people with a physical injury, the odds of
depression were 72% higher than people without injury, and the odds
for those with an injury with a disability were 3.81 times higher than
for those without injury (39). Another study found that for those
hospitalized with traumatic injury, the severity of the injury was
associated with the development of depression (40). Given that injury
to the spine is likely to be severe and result in disability, the site of the
injury is an important factor in the development of depression. Other
research confirms that individuals with spinal injury are at higher risk
for developing major depression, anxiety, and post-traumatic stress
(41). The prevalence of depression in our study was slightly lower
than in a study in Iraq, which found that 86% of study participants
were depressed (42). Similar to other studies, this study found no
significant associations between depression and sociodemographic
factors (14, 18, 43, 44), which indicates that depression is not selective
with respect to sociodemographic characteristics; it appears everyone
is equally vulnerable. In contrast, other studies have found
relationships between depression and sociodemographic factors,
whereby females, less educated, and older age groups had a higher
risk for depression (45). Such inconsistencies in results imply that the
association between sociodemographic factors and depression is still
not clearly identified and requires further investigation.

The finding from this study that spinal injury had a negative
impact on participants daily routine, physical, mental, social and
spiritual health is consistent with other studies in which people with
spinal injury experienced confusion, tiredness, pain, stress, low self-
efficacy, inadequate sleep, and reduced involvement in day-to-day
activities and social integration (9, 46-48). Chronic pain conditions
can increase suicide among people with spinal injury (49) with more
than 50% of people with spinal injury having suicidal thoughts (49,
50). Although only one participant in this study had suicidal ideation
in the early stages of injury, participants may have not been fully
honest due to fear and the fact that suicide is forbidden from a
religious perspective (51) or stigmatized from a cultural perspective
(52); thus, it may have been underreported. In some religious and
cultural communities, mental health issues, including suicidal
thoughts, are highly stigmatized. Individuals may fear judgment,
social exclusion, or shame, leading to underreporting or reluctance to
seek help. Such stigma has been demonstrated in Asian (53) and Arab
countries (54), the two largest groups of participants in our study.
Cultural norms also play a role in shaping how emotions and mental
health are expressed. Some cultures emphasize emotional restraint or
discourage open discussion of personal struggles, which may hinder
people from openly sharing their mental health concerns (52),
including thoughts of suicide. Asian and Arab cultures emphasize
collectivism and prioritizing the wellbeing of the family or
community over individual concerns, which may have led to

frontiersin.org


https://doi.org/10.3389/fpsyt.2024.1288772
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Al Shamari and O'Hara

participants being less inclined to disclose personal struggles,
including mental health issues, to avoid burdening their loved ones.

Both quantitative and qualitative results demonstrated the
importance of social support in coping with spinal injury.
Likewise, the role of social support in coping with spinal injury
has been highlighted in other studies (49, 55, 56). Social support is a
crucial factor for reducing depression severity, improving coping
ability, and injury recovery (57). In our study, emotional support,
particularly from family was critical, and this is consistent with
other studies (58). When family support is not available, peer
support is effective (58). Given the large expatriate community in
countries such as Qatar and the Gulf Cooperative Council (GCC),
with many people not having family living with them, it is
important for health institutions to facilitate peer support
programs for people with spinal injury.

In this study, spiritual support played a significant role in
helping participants to cope with their situation. Participants felt
that having strong spiritual beliefs provided them with the strength
required to address the needs arising from their new situation. This
was consistent with other studies that also highlight the important
role of spirituality in coping with spinal injury (56, 59, 60).One of
the first studies conducted in a primarily Muslim country found
that spiritual wellbeing was an important factor contributing to the
capacity of individuals to cope with the physical, social, economic,
and emotional issues arising from the injury (61).

Although we found no statistical association between depression
and the cause or site of the spinal injury, we did not test whether these
factors played a role in the relationship between depression and social
support. Future studies should examine the potential mediating role
of the nature of the spinal injury, as this may contribute to the type
and intensity of social support required. The level and severity of the
injury and the degree of physical independence will impact the level
of practical and financial support required for mobility, daily
activities, self-care, rehabilitation, and medical needs, as well as the
degree of emotional support required (62).

This study had several strengths and limitations that must be
considered in interpreting the results. A significant strength was the
census sample whereby all individuals attending Hamad General
Hospital injury-related services over one year were included. This
enhances the generalizability of the results. The risk of variation in
data collection was reduced by the principal investigator
administering the questionnaire and conducting the interviews. The
availability of instruments and interviews in three languages helped to
optimize the number of participants from different nationalities,
however Hindi versions of the PHQ-9 and MOS-SSS have not been
validated, reducing the trustworthiness of results for participants
speaking Hindi. Data collection was undertaken for a minimum of
two weeks from injury onset, which may have impacted participants
self-assessment of their mental state. The study did not determine
how levels of depression may change over time. Most participants
were migrant workers and may have feared deportation which might
have caused underreporting. Conducting subgroup analyses with
relatively small samples in this study may have resulted in type 2
errors. The methodological limitations and the specific context of
Qatar with its high prevalence of migrant workers limit the
generalizability of the findings to other countries.
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This study provides a novel and important addition to research in
Qatar and the region. Depression is prevalent among people with
spinal injury and is associated with lower levels of social and spiritual
support, but not sociodemographic factors or injury cause or site.
Many of the poor outcomes associated with spinal injury arise from
insufficient medical care and rehabilitation services, coupled with
obstacles in physical, social, and policy environments (63). In
addition to the direct impact of spinal injury on affective disorders,
policy decisions that impact on care and support for people with
spinal injury may also adversely affect neurological recovery, resulting
in further increased levels of depression as well as other personal and
economic burdens for both individuals and the health system (63).
Delivering comprehensive care that includes depression diagnosis
and treatment during acute and post-acute phases can mitigate the
likelihood of depression and enhance overall quality of life by
maximizing functional capabilities, promoting independence,
ensuring overall wellbeing, and facilitating community integration
to enable people with spinal injury to live full and meaningful lives
(64). At a minimum, spinal injury care programs should include
rehabilitation psychologists to facilitate the early detection of
depression in people with spinal injury and timely referral to
treatment (64). Beyond this, access to valid, reliable, and consistent
data is required for policy makers to develop evidence-based actions,
and a spinal injury registry could provide access to data to support
evidence-based practice to optimize continuity of care, rehabilitation
services, and social support for people with spinal injury (63).

All research creates the need for more research, and this study is
no different. Knowing that people with spinal injury are at higher
risk for depression is important. More research is now required on
the impact of policies that enable culturally safe interprofessional
collaborative practices for the early detection, referral, and
treatment of depression in people with spinal injuries. Research is
also required on the impact of programs developed by health
services or within the social sector that provide more structured
peer support for people with spinal injuries.
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Background: High-intensity intermittent training has emerged as an option for
treating major depressive disorder (MDD). However, short sprint training (sSIT), an
efficient HIIT modality, has not been tested yet for this purpose. The sSIT has
been proven to induce the same metabolic adaptations, with the advantage of
promoting lower muscle fatigue than other HIIT protocols.

Methods: Seventeen adult women diagnosed with moderate/severe MDD were
randomly allocated into a sSIT group (n=9) or a control condition (n=8). The sSIT
group completed, over two weeks, six 6-10-min sessions which consisted of 3-
12 "all out” sprints of 5 s interspersed with low-intensity recovery of 30-45 s. The
week before and after the intervention, both groups were evaluated with the
Hamilton Depression Rating Scale of 21-itens (HAM-D21), and for physical fitness
and incidental physical activity.

Results: The sSIT group exhibited significant improvements for HAM-D21 scores
(24.6+48.2 vs. 16.8410.1), maximum aerobic power (140415 vs. 155415 W),
countermovement jump (13.0+3.4 vs. 14.9+3.1 cm), % of body fatness (32.4
+4.4 vs. 29.3+3.8%), and 4-days number of steps (13,626+11,309 vs. 16,643
+15,371) after the training period when compared to the control group.

Conclusion: Less than 1 hour of a sSIT protocol over two weeks have
demonstrated to reduce depressive symptoms, while improving aerobic fitness
and body composition, and increasing incidental physical activity in a sample of
women diagnosed with MDD.

KEYWORDS

major depressive disorder, high-intensity interval training, physical activity, physical
fitness, sprint interval training
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1 Introduction

Depression, the leading cause of disability worldwide is at its
maximum values of prevalence after the COVID pandemic, with
women typically presenting 3-fold incidence than men (1). Currently,
pharmacological interventions and psychotherapy are the first line
therapeutic approaches for people with depression (2). However,
besides their limited effectiveness (3), other well-known barriers for
these dominant therapies in clinical practice are their financial costs, the
low adherence (4) and side-effects (5). Meanwhile, an emerging body of
evidence is supporting the effectiveness of physical exercise, a low-cost
therapy without relevant side-effects which improve the quality of life of
patients (6, 7). However, adherence to physical exercise for these
patients can be also low (8). Therefore, finding physical exercise
interventions that facilitate adherence for these patients is mandatory.

A recent review with meta-analysis and meta-regression (6) has
suggested that the magnitude of the effects of physical exercise is not
inferior to first-line treatments with moderate-to-high effect sizes on
depressive symptoms after analyzing a pool of 41 RCTs. However,
while the current evidence supports the effectiveness of either aerobic
or resistance training (6), there are limited evidence about the most
effective training protocols for patients with depression. In another
recent review (9), it has been suggested that high-intensity intermittent
training (HIIT) is an appealing physical exercise modality as it presents
rapid effects on depressive symptoms but with a reduced training dose
thus emerging as an efficient physical exercise treatment for these
patients. Among the different HIIT protocols, short Sprint Interval
Training (sSIT) may be a more suitable option than other HIIT and SIT
protocols for the treatment of depression as it has been demonstrated
to induce the same aerobic and anaerobic adaptations (10) but with a
lower muscle fatigue (11) thus leading to a more positive affective
response (12) because of the very short efforts (<10 s) and session
duration (~10 min). Further, the aerobic and anaerobic adaptations of
these protocols can be evident after only 6 sessions in two weeks (13).
These loading characteristics would favor the adherence of these
patients who are typically sedentary (14). However, to the best of our
knowledge, while some studies have confirmed the effectiveness of
other SIT protocols with sprinting bouts of longer durations (30 s) in
patients with depression (15, 16), no study have verified the effects of a
sSIT protocol in this population.

Therefore, the aim of the current study was to verify the effects of a
sSIT protocol on depressive symptoms, physical fitness components
and incidental physical activity (PA) in a group of adult women
diagnosed with Major Depressive Depression (MDD). Based on the
current evidence with healthy adults, our hypothesis was that the
physical exercise group would present lower depressive symptoms and
improved physical fitness components after the short physical
exercise intervention.

2 Methods
2.1 Participants

Sixty-four women volunteered for participation on this study
after seeing advertisements in different media (Instagram, local TV,
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etc.). Inclusion criteria were being an adult woman with diagnosis of
moderate and severe major unipolar depressive disorder (MDD)
following the DSM-5 and ICD-10 (F33.1 and F33.2). Exclusion
criteria were being pregnant or with symptoms of menopause; be
regularly exercising; having a BMI > 35.0 kg/m* presenting a
disease or condition that do not allowed participation in the
exhaustive test and the physical exercise program or that
interfered with the collected variables (e.g. use of a pacemaker;
severe stenosis; severe heart failure, etc.); leaving the study at any
stage, and not completing the required questionnaires. The patients
maintained the use of their medication for the treatment of
depression which included a variety of antidepressants and
anxiolytics (i.e. Fluoxetine, Bupropion, Sertraline, Desvenlafaxine,
Paroxetine, Clonazepam, Alprazolam, Diazepam, and Zolpidem).
The Physical Activity Readiness Questionnaire (PAR-Q) was used
to identify potential risks and contraindications to perform
maximal incremental testing and participate in high-intensity
physical exercise (17). Finally, participants were asked about
comorbidities and the medication used. After inclusion, they were
allocated by simple randomization (i.e. flipping a coin) into an
physical exercise or a control group. Seventeen patients concluded
the follow-up and were finally included in the control [n=8 (1
month-25 years of treatment)] and the experimental [n=9 (1
month-15 years of treatment)] groups (see Figure 1). This study
protocol was approved by the Ethics Committee of the Federal
University of Mato Grosso do Sul (36637420.5.0000.0021).

2.2 Study design

The completion of this randomized controlled trial included a
4-week period, with two weeks for clinical and physical evaluations
(pre- and post-intervention) and two weeks for application of the
experimental protocol (see Figure 2). During the application of the
experimental protocol, the experimental and control groups were
oriented to maintain their habitual lifestyle, including their nutritional
habits. During week 1, there were three different evaluation sessions,
with an interval of 24-48 hours between them. In the first sessions,
questionnaires and interviews were applied by a psychiatrist for
inclusion in the study and diagnosis of depressive symptoms. In the
second session, participants were familiarized with all the physical
fitness tests and were evaluated for body composition. In the third
session, they completed all the physical tests. During the second and
third weeks, the experimental protocol was applied. Finally, during the
fourth week, the evaluations of the first week were repeated. The
evaluators were blinded during the participants’ evaluations in the first
week, however this was not possible during the fourth week for the
physical evaluations only.

2.3 Assessments and outcomes

2.3.1 Mental health

A psychiatrist applied the Portuguese version of the International
Neuropsychiatric Interview - MINI, for the diagnosis of depression
(18). The MINT is a short, structured diagnostic interview developed of
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Excluded (n= 33)
+ Not meeting inclusion criteria (n= 20)

+ Declined to participate (n= 13)

J

Control group (n= 14)

+ Declined to participate (n= 4)

+ Received allocated intervention (n= 11)

+ Resting blood pressure = 140 mmHg (n= 1)
+ Autoimmune disease (n= 1)

Analysis v

Lost to follow-up (dropped out) (n=3)

| Analysed (n= 8)

Ribeiro et al.
Al Assessed for eligibility (n= 64)
| Randomized (n= 31) |
Y L Allocation \
Short Sprint Interval Training (sSIT) (n=17)
+ Declined to participate (n= 6)
+ Received allocated intervention (n=11)
+ Did not achieve volitional exhaustion during
the incremental test (n= 1)
l Follow-Up l
Lost to follow-up (dropped out) (n=2)
Analysed (n=9) |
FIGURE 1

Flow diagram of participants.

choice for psychiatric evaluation and outcome tracking in clinical
psychopharmacology trials and epidemiological studies. Permission
for its use was formally granted.

The Portuguese version of the 21-item Hamilton Depression Scale
(HAM-D21) was the main outcome for depressive symptom
assessment (19). The HAM-D21 is a valid and reliable instrument
and the most widely used clinician-administered depression
assessment scale (20). The scale contains 21 items pertaining to
symptoms of depression experienced over the past week to be
applied as a structured interview. The cut-off points are: 0-3 normal;
4-7 borderline; 8-15 mild depression; 16-26 moderate depression; >27
points: severe depression (20).

2.3.2 Body composition

An anthropometric calibrated scale (LIDER 1050, Brazil) with a
precision of 100g and lcm was used to measure body mass and
height. Subsequently, body mass index (BMI) was calculated (kg/
m?). Waist circumference (WC), abdominal circumference (AC)
and hip circumference (HC) were measured with an
anthropometric tape (Holtain Ltd., United Kingdom). A
calibrated skinfold caliper (Holtain Ltd., United Kingdom) was
used for measuring seven skinfolds (pectoral, middle axillary,
subscapular, triceps, abdominal, suprailiac and thigh) following
the guidelines of the American College of Sports Medicine (21).
The % of body fat was subsequently calculated following previously

WEEK 1

WEEKS 2 and 3 WEEK 4

l

] l

1st session 24.4sn 2nd session 244gn  3rd session 2448 Training 24-48n 3 sessions
Interview A l it A Assessments
MINI Anthropometry Countermovement Same as Week 1
HAM-D21 PA jump
PARQ Handgrip Strength
IPAQ Familiarization Aerobic Power

Countermovement jump
Handgrip Strength
Aerobic Power

FIGURE 2

Control group
Daily routine unchanged
Medication use

Experimental group
6 training sessions of
sSIT
Medication use

Study design. MINI: International Neuropsychiatric Interview; HAM-D21: 21-item Hamilton Depression Scale; PAR-Q: Physical Activity Readiness
Questionnaire; IPAQ: International Physical Activity Questionnaire; PA: Physical activity; sSIT: short sprint interval training group.
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described formulae (22). All these measures were recorded by the
same experienced anthropometrist.

2.3.3 Aerobic fitness

The incremental test was performed on a cycle ergometer
(INBRAMED - CG4, Brazil) connected to a computer with a
custom software. The warm-up started with a load of 0 W for one
min, and then the patients pedaled with 20 W ofload for two min. After
warming up, the patients completed the jump and handgrip
evaluations. Subsequently, the incremental test started with 20 W
with a progressive increase of 15 W every 2 min, maintaining a fixed
cadence of ~60 rpm. During the test, heart rate, systolic and diastolic
blood pressures, and rating of perceived exertion (BORG, 1982) were
continuously monitored. All the patients were verbally encouraged to
physical exercise until voluntary exhaustion (i.e. incapacity to maintain
the cadence of ~60 rpm) which was validated with attainment of a
maximum heart rate 290% of the estimated with a previously validated
formula (23). Total time (s) and the maximum aerobic power (W) were
recorded for further comparisons.

2.3.4 Countermovement jump

The jump evaluation, a surrogate of lower limbs power, was
carried out with the countermovement jump test (CMJ) using the
“My Jump2” App (Apple iPhone 12 PRO MAX, USA) which has
been validated with the flight time method (24). The patient was
asked to jump with maximum effort with the hands placed on their
hips. The countermovement depth was freely chosen by the patients
(25). The landing was performed with the tiptoes at the same place
of take-off. Two jumps were collected with a rest interval 215 s and
the highest jump was included for analyses (25).

2.3.5 Handgrip strength

Handgrip strength (HGS) was recorded with a calibrated
dynamometer (Saehan®, Smedley-Type, Korea). The patient was
asked to remain in an orthostatic position and to remain immobile
throughout the test, without flexing the elbow and shoulder, and
without performing shoulder girdle compensation (26). A verbal
command was given to the patient who flexed only the finger joints,
squeezing the instrument as hard as possible for ~3 s. Three
consecutive measurements were collected with a one-minute
interval in-between, and the mean value of the three attempts was
used for subsequent analyses.

2.3.6 Incidental physical activity

The patients were required to fulfill the short version of the
International Physical Activity Questionnaire (IPAQ) to confirm that
they were physically inactive. To measure the level of incidental physical
activity, a validated pedometer (Digi—Wa]ker® - 700, Yamax, Japan) was
used. This pedometer records vertical hip accelerations during gait
cycles. The patients were instructed to use the pedometer 3 days a week
and one day during the weekend. The placement of the pedometer was
standardized by placing it on the waist (27, 28). They were also
instructed to remove the pedometer while bathing and sleeping.
During the days of recordings, the patients were asked by WhatsApp
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to not forget these procedures. The total number of steps over the 4 days
were included for comparisons between pre- and post-interventions.

2.4 Short sprint interval training

The training protocol was completed in the same cycle ergometer
of the incremental testing INBRAMED - CG4, Brazil) and lasted 6-10
min depending on the number of sprints. The warm-up consisted of a
2-min warm-up with 50W of load, at a cadence of ~60 rpm. During
each sprint, the patients were instructed to pedal with the maximum
possible cadence for 5 s, with strong verbal encouragement by the
evaluator. The load imposed during the sprints was the maximum
aerobic power (W) achieved during the maximum incremental test.
The recovery between sprints lasted 30-45 s and was active with a load
of 50W and a cadence of ~60 rpm. At the end of the last sprint, the
patients were instructed to spend 2 minutes in active recovery with a
load of 50 W.

The participants performed the sSIT three times a week with a
rest of 24 to 48 h between sessions. The training periodization was
linear (i.e., the number of sprints were progressively increased with
a reduction in the last training session) but individualized as the
patients were allowed to select the number of sprints in each session
(see Figure 3). This protocol was adapted for clinical populations
following the original protocol with physically active, young healthy
individuals (13). It is expected that only 6 sessions, over two weeks,
of this sSIT protocol can induce stable physical (i.e. aerobic and
anaerobic performances) and physiological (e.g. VO,max, redox
status) adaptations (10).

2.5 Statistical analyses

Numerical variables were presented as mean and standard
deviation (SD), or median and interval between 25th and 75th

2 min
WARM UP 60 rpm
50 W
SPRINTS
SESSION NUMBER
1 3-4
TRAINING
PROTOCOL 2 4-6
5.5 3 6-8
“all-out” 4 8-10
sprints 5 10-12
6 6-8

Recovery between sprints: 230 s pedaling
at 60 rpm and 50 W

2 min
60 rpm
50 W

COOL DOWN

FIGURE 3
Training protocol with workload characteristics and number of
sprints per session. Rpm: revolutions per minute; W: Watts.
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percentiles, accompanied by 95% confidence intervals (CI 95%).
Data normality assumptions were confirmed using the Shapiro-
Wilk test (p>0.05). Percentage changes A (%) obtained between
baseline and post-intervention values were compared using a
Student t-test, and a Mann-Whitney test for parametric and non-
parametric distributions, respectively. A Two-Way repeated
measures (RM) of ANOVA was carried out to evaluate the effects
of treatment (sSIT vs. control) and moment (week 1 vs. week 4). The
Bonferroni post hoc test was used to make comparisons intra and
intergroups. Partial eta squared (7],°) was calculated to determine
the effect size (ES). Small, medium, and large effects correspond to
T'Ip2 values of 0.01, 0.06, and 0.14, respectively. All statistical analyses
were performed using Sigma Stat for Windows (Version 3.5), and
]amovi®
Significance was set at 5% (P < 0.05).

(Version 2.3, available at https://www.jamovi.org).

3 Results

There were no statistically significant differences between
groups (Control vs. sSIT) for age (47.0 £ 10.3 vs. 37.1 £ 12.1 yrs;
p=0.091), height (161.6 + 4.2 vs. 163.4 + 4.8 cm; p=0.422), and body
mass (81.0 + 6.4 vs. 75.7 + 13.2 kg; p=0.321) before the intervention.
The HAM-D21 scores showed a statistically significant reduction in
the sSIT group (Pre=24.67 + 8.29, Post=16.89 + 10.12; A% = -34.30
+ 32.26%) but not in the control group (Pre = 22.50 + 6.97, Post =
24.00 + 8.30; A% = 5.46 * 24.66) (see Figure 4). There was a
significant difference for factor time (F=6.562; p=0.022) and a group
x time interaction (F=14.332; p=0.002). Effect sizes for these factors
were 0.304 and 0.489, respectively, being classified as large. Pairwise
comparisons with the Bonferroni correction revealed that there
were pre- to post-changes in the sSIT group (p<0.001) only.

Body composition results are presented in Table 1. The sSIT
intervention resulted in a lower % of body fatness after the
intervention (p<0.05).

10.3389/fpsyt.2024.1356559

Physical fitness and PA measures are presented in Table 2. The
sSIT intervention resulted in an increased aerobic fitness (i.e.
Maximum aerobic power and total time) and incidental PA levels
after the intervention (p<0.05). Of note, the CM] showed a
statistically significant change after the sSIT intervention (p<0.05).

4 Discussion

This is the first study exhibiting the positive effects of a sSIT
program on symptoms of depression, physical fitness and PA in
patients diagnosed with MDD. This study extends the previous
evidence demonstrating the improvements in depressive symptoms
after other HIIT protocols in people with mental illness (9).
However, the current protocol has the advantage of being shorter
than other HIIT protocols with only six 6-10-min sessions totalizing
less than 1 hour of physical exercise over two weeks. Therefore, the
results of the current study are very promising for the treatment of
people with depression due to their effects on mental and physical
health outcomes combined with a low time demand. This is
important as one of the barriers to engaging in an physical
exercise program is the lack of time.

Previous studies with other HIIT protocols have demonstrated a
similar effectiveness to improve both depressive symptoms and aerobic
fitness (9). The current evidence suggests that the neurobiological
mechanisms relating depression and physical fitness are meditated by
the adaptations of the aerobic metabolism as there is often a weak-to-
moderate correlation between maximum oxygen consumption
(VO,max) and depressive symptoms across different studies (29, 30).
Unfortunately, we were unable to evaluate VO,max at follow up because
of technical issues with the metabolic cart, and therefore cannot explore
further whether changes on VO,max are associated with changes on
depressive symptoms. However, both maximum aerobic power (W)
and total time (s) in the incremental test are well-recognized markers of
aerobic fitness which are highly correlated to VO,max. Furthermore,

Group: p=0.543, n2=0.025

Moment: p=0.022, n2=0.304

Post

50 -
Interaction: p=0.002, n2=0.489

40
30 - ?
20 ?

o..
10 A L

o

0

Pre Post Pre

Control

FIGURE 4

sSIT

Changes in depression scores (HAM-D21) before (white bars) and after (black bars) the intervention period in the control and experimental groups.
HAM-D21: 21-item Hamilton Depression Scale; sSIT: short sprint interval training group; *= p<0.05.
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TABLE 1 Body composition parameters before and after the treatment in both groups.

Variable Moment Group Factors
Control sSIT Moment Interaction
Mean+SD Cl 95% Mean+SD Cl 95%
Body mass (kg) Baseline 81.0 + 6.4 68.4 - 93.6 75.7 £13.2 49.8 - 101.7 p=0.295 p=0.284 p=0.534
1,°=0.073 M,°=0.076 n,°=0.026
Final 81.8 +7.0 67.9 - 95.6 759 +12.9 50.7 - 101.2
A (%) 0.89 + 2.37 38-55 0.38 +2.22 40 - 47 p=0.649
BMI (kg/m?) Baseline 310 £ 14 282 -33.8 283 45 19.5 - 37.0 p=0.106 p=0.294 p=0.572
1,°=0.165 n,°=0.073 ,°=0.022
Final 312+ 14 28.6 - 33.9 284 + 4.4 19.8 - 36.9
A (%) 0.89 +2.37 37-55 0.38 +2.22 4.1 -48 p=0.651
WC (cm) Baseline 87.3 5.6 763 - 98.2 81.3 + 10.1 61.5 - 101.2 p=0.088 p=0.463 p=0.109
,°=0.181 ,°=0.037 n,°=0.162
Final 88.7 + 4.6 79.6 - 97.7 80.8 9.2 62.7 - 98.8
A (%) 234 +2.18 35-7.0 0.00 + 2.62 6.4 - 5.4 p=0.228
AC (cm) Baseline 94.1 + 6.6 81.2 - 107.0 89.6 + 11.7 66.7 - 112.5 p=0.175 p=0.464 p=0.104
M,°=0.119 ,°=0.036 M,°=0.167
Final 96.4 + 6.0 84.7 - 108.1 88.7 + 10.1 68.8 - 108.6
A (%) 2.50 + 3.87 -5.1-10.1 -0.73 + 4.49 9.5-81 p=0.136
HC (cm) Baseline 108.3 + 6.8 95.0 - 121.5 104.2 + 8.5 87.6 - 120.8 p=0.183 p=0.164 p=0.048
M,°=0.115 n,°=0.125 1,°=0.236
Final 110.0 £ 6.7 * 96.8 - 123.2 103.9 +7.8 88.6 - 119.2
A (%) 1.63 + 1.48 -13-45 -0.25+2.17 4540 p=0.057
Body fatness (%) Baseline 347 + 1.8 31.2 - 38.1 324+ 45 237 - 412 p=0.025 p=0.068 p<0.001
M,°=0.293 ,°=0.205 M,°=0.558
Final 356+ 1.9 319 - 39.4 299 + 4.1 *# 21.9 - 380
A (%) 2.80 £ 552 -8.0 - 13.6 752+ 387 # -15.1-0.1 p<0.001

Values are expressed as mean + SD, and 95% confidence intervals (CI 95%). BMI, body mass index; WC, waist circumference; AC, abdominal circumference; HC, hip circumference; sSIT, short
sprint interval training. Two-Way repeated measures of ANOVA and Bonferroni’s test; * p<0.05 vs. Baseline (effect of moment within group); # p<0.05 vs. Control group (effect of group within
moment); 11,,%, partial eta square. A (%) values obtained from the difference between baseline and post-intervention, and compared with Student t test; # p<0.05 vs. Control group. **A (%) WC
values are expressed as median =+ interval between 25th and 75th percentiles and analyzed with a Mann-Whitney test.

maximum aerobic power always presents a greater reliability than
VO,max itself because of the typically high technical error associated
to metabolic measurements (31). Accordingly, the improvements in
these working capacity parameters exhibited by our participants may be
equivalent to ~1 MET following previous estimates (32). While we did
not evaluate any metabolic parameter, the improvements in aerobic
power experienced by our participants would be more related to
peripheral adaptations associated to VO,max than central adaptations
which are more likely to occur with other HIIT protocols with longer
physical exercise bouts (33). Therefore, further studies should explore
the associations among metabolic and cardiovascular adaptations after
HIIT and SIT protocols with changes of symptoms of depression.
Meanwhile, clinicians and other health professionals should be aware of
the possibility of evaluating aerobic fitness after physical exercise
treatments with working capacity measures during direct and indirect
protocols without the need for recording actual VO,max values.

One alternative mechanism behind the antidepressive effects of
the SIT protocols may be related to lactate. Recently, it has been
suggested that lactate, a metabolite derived from glycolysis during
anerobic efforts, can promote antidepressive-like effects and
enhance resilience to stress via different signaling mechanisms
after its administration in animal models (34, 35). While our sSIT
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protocol has been designed to limit the glycolytic activation during
sprinting bouts therefore reducing the associated metabolic fatigue
and thus increasing the affective responses (10), it was expected that
lactate levels were slightly elevated thus maybe promoting the
positive effects observed in animal models. Future studies may
test this hypothesis in humans while examining the increase of
other hormonal mediators as Brain-Derived Neurotrophic Factor
(BDNF) after SIT protocols differing in lactate levels (36, 37) and
muscle contraction regimens (e.g. eccentric vs. concentric) (38).
Interestingly, the participants from the sSIT group slightly
reduced their body fatness while importantly incrementing their
incidental PA levels as recorded with their 4-days pedometer
recordings. These results of a reduced adiposity after short-term
HIIT interventions are not novel since a previous study (39) found a
small reduction in body fatness after a Wingate-based SIT protocol
of 30-s sprints of only 6 training sessions in a sample of young
healthy adults. In addition, another recent study in patients with
MDD (16) reported an increased, self-reported PA after a 4-week
Wingate-based SIT intervention of 3 training sessions per week.
Therefore, while these changes may be expected after SIT
interventions, our protocol was more effective since the patients
underwent less than 1 hour of physical exercise over two weeks. In
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TABLE 2 Physical fitness and physical activity parameters before and after the treatment in both groups.

Variable Moment Group Factors
Control sSIT Moment Interaction
Mean+SD Cl 95% Mean+SD Cl 95%
CMJ (cm) Baseline 102 + 3.0 43-162 13.0 + 3.4 6.3 -19.6 p=0.036 p=0.003 p=0.075
1,°=0.260 ,°=0.446 n,°=0.196
Final 10.8 + 3.1 48 -16.8 14.9 +3.1 % 8.9 - 21.0
A (%) 6.35 + 12.14 -17.4 - 30.1 17.64 + 16.03 -13.8 - 49.1 p=0.126
HGS (kgf) Baseline 27.0 + 3.4 203 - 33.7 26.5 + 4.5 17.0 - 35.4 p=0.828 p=0.813 p=0.093
1,°=0.003 1,°=0.004 1,°=0.176
Final 259 + 4.0 18.0 - 33.8 274 + 6.0 15.6 - 39.1
A (%) 391 + 927 221 - 143 2.32 +7.97 4133 - 179 p=0.157
AP (W) Baseline 119 + 16 88 - 151 141 + 19 # 103 - 179 p=0.003 p=0.055 p=0.016
,°=0.447 n,°=0.224 n,°=0.327
Final 118 + 16 86 - 149 155 + 21 *# 113 - 197
> A (%) 0.00 + 0.00 -9.82 - 6.82 9.68 + 17.38 # -15.21 - 37.17 p=0.015
Total time (s) Baseline 514 + 51 415 - 612 569 + 75 422 - 716 p=0.008 p=0.004 P<0.001
,°=0.382 M,°=0.427 M,°=0.526
Final 505 + 46 415 - 595 653 + 101*# 456 - 850
A (%) -1.52 + 3.52 -8.43 - 5.38 14.94 + -7.44 - 37.32 p=0.001
1142 #
Steps Baseline 13,3439,511 -5,299 - 31,984 18,843+8,781 1,632 - 36,053 p=0.038 p=0.484 p=0.009
M,°=0.258 n,°=0.033 M,°=0.371
Final -3,352 - 23,715 24,017 2,687 - 45,346
10,181%6,905
+10,882*#
> A (%) -14.1 + 62.5 -243.7 - 303.6 26.7 + 61.0 -66.8 - 134.4 p=0.136

Values are expressed as mean + SD, and 95% confidence interval (CI 95%). CM], countermovement jump; HGS, handgrip strength; AP, aerobic power; sSIT, short sprint interval training. Two-
Way repeated measures of ANOVA and Bonferroni’s test; * p<0.05 vs. Baseline (effect of moment within group); # p<0.05 vs. Control group (effect of group within moment); T]pz, partial eta
square. A (%) values obtained from the difference between basal and post-treatment values, and analyzed with a Student t test; **A (%) AP, and Steps values are expressed as median + interval
between 25th and 75th percentiles, and analyzed with a Mann-Whitney test; # p<0.05 vs. Control group.

this regard, it would be speculated that the changes in body  anaerobic development after the sprinting bouts (13) may be
composition would be related, not only to the physical exercise  potentially promoting strength-related adaptations which would
protocol, but also to the increase in PA levels following the physical ~ likely become larger after a longer training period. This aspect is
exercise intervention. Previously, it has been suggested that post-  valid for this, and other clinical settings using diverse physical exercise
exercise energy expenditure is not compromised after sSIT  interventions and should be considered in further studies.
protocols when compared with protocols of longer sprinting This study is not without limitations. First, we did not control
bouts, but a reduced fat oxidation was reported (40). Therefore, it ~ the energy intake of participants therefore future studies are
may be speculated that the increased PA levels, as a consequence of  required to explore the relative influence of physical exercise, PA
the improved mood in these patients, may be the main mechanism  and nutritional intakes in the changes associated with sSIT protocols.
behind the reduced body fatness. Meanwhile, we cannot ignore the ~ Second, we only included unipolar MDD patients therefore other
possibility that the patients changed their nutritional habits and  psychiatric patients with symptoms of depression should be included
energy intake despite being advised to maintain them during all the  in future studies. Third, we only recorded maximum aerobic power
intervention. Future studies are warranted to better understand  and total time in the incremental test as indices of aerobic fitness, thus
these physical adaptations and their related biological mechanisms.  future studies should report VO,max, its specific central and
Interestingly, CMJ, a simple and valid test for neuromuscular  peripheral adaptations, and lactate levels to better understand their
performance evaluation of the lower limbs’ power, exhibited a  link with symptoms of depression. Finally, this study presents a limited
significant change after the intervention. This is not somewhat  sample size and time of intervention. Therefore, future studies with
surprising as a cross-training effect (41) may be expected as  greater sample sizes and longer interventions should confirm these
frequently exhibited by athletes training different physical exercise = important findings. However, it should be pointed out that most
modalities. Further, this cross-training effect would be expected to be  patients decided to regularly practice other forms of physical exercise
more evident in clinical populations with very low physical fitness  after our sSIT intervention. Meanwhile, the effect sizes reported, the
levels as in the current study because of the strength required during ~ CIs, and their p-values are indicative of robust adaptations in
sprinting bouts for the lower-limbs. Thus, it may be suggested that,  accordance with previous studies using similar sSIT protocols with
despite using a non-specific method for strength development, the  healthy young individuals (13, 42).
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5 Conclusions

This study is the first to report significant changes in symptoms
of depression after a sSIT protocol of only six 6-10-min sessions
over two weeks in female patients diagnosed with MDD. These
positive adaptations were associated to changes in aerobic fitness,
body fatness and incidental PA levels. Future studies with greater
sample sizes and follow-up should confirm the high effectiveness
and efficiency of this protocol in this and other psychiatric
populations dealing with symptoms of depression.
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Introduction: Maternal mental health problems, such as perinatal depression,
are a major public health issue. In the U.S., several states have policies related to
mental health during pregnancy and postpartum. The extent of these laws at
the state level needs to be further explored and described.

Methods: We systematically searched the Illinois General Assembly to determine
all existing legislation on the topic of perinatal mental health.

Results: This search uncovered two major Acts that 1) require universal perinatal
depression screening and 2) raise awareness of the symptoms and treatment
options related to maternal mental health. We also discovered provisions in the
law that allow for untreated or undiagnosed postpartum depression or psychosis
to be considered as a mitigating factor for women who commit forcible felonies.

Discussion: Through legislation, states can lead change at the systems-level to
improve perinatal mental health outcomes.

KEYWORDS

perinatal mental health, depression, screening, public health policy, mitigating factor

1 Introduction

Mental health problems are a serious concern for women who experience a greater
burden over the life course, especially during pregnancy and postpartum, the perinatal
period. Mental health problems can onset during pregnancy and up to one year postpartum
and are often defined as “perinatal mental illness” or “perinatal mood disorders” (1). Some
perinatal mental health problems include perinatal depression, generalized anxiety,
obsessive-compulsive disorders, panic, social anxiety disorder, and psychosis (2).
Depression is common among perinatal women with an estimated one in eight affected
by postpartum depression after childbirth (3). Along with perinatal depression, perinatal
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anxiety disorders are also common among women (2). While not
nearly as common, post-partum psychosis is a serious mental illness
that affects 1-2 in every 1000 women and occurs rapidly after birth
(2). Postpartum psychosis is categorized by symptoms such as
hallucinations, mood fluctuation, confusion, delirium, and
insomnia (2). Perinatal mental illness can be treated if identified
early. If untreated, perinatal mental illness can have adverse effects
on perinatal women, newborn infants, and their family members.

Perhaps the most serious result of perinatal mental health
problems is the incidence of suicide and filicide among women
with postpartum psychosis. Suicide is a leading cause of death
among mothers up to one year of delivery. Women who experience
postpartum psychosis use more violent means of committing
suicide, which significantly differs from the common trend of
women committing suicide nonviolently (4). The incidence of
filicide after delivery is often, but not always, linked to maternal
suicide (5). Neonaticide is a type of filicide in which the mother kills
her baby within the first few days of life and infanticide is the killing
of a baby within the first year of life (6). The rate of infant homicide
was the highest in the United States, occurring in 8 out of 100,000
children (5, 7). Between the years 1976 to 2005, 38.2% of all
homicides were children under the age of five that were killed by
their mothers (7). While the rate of infanticide has decreased in
recent years, infants are 5 times more likely to die by homicide when
compared to any other point of the life course (CDC 2020).
Accordingly, mental health problems of the mother can
potentially present an imminent risk for the offspring.

Universal health screening is a public health approach to
detecting mental health disorders for common mental health
conditions such as depression or anxiety. Despite its importance,
very few states mandate screening for depression or anxiety during
pregnancy or the postpartum period. To date, only five states, New
Jersey, West Virginia, Massachusetts, California, and Illinois have
requirements or mandates for screening for maternal mental health
conditions (8, 9). However, of these states, Illinois is the only state
with language that involves other state agencies and references the
American College of Obstetricians and Gynecology screening
procedures as a guide (10). New Jersey and Illinois have the
longest standing depression screening mandates and Illinois has
continued to develop new policy approaches to improve perinatal
mental health. Screening is essential at different points in the
perinatal period as it provides insight into developing postpartum
depression and/or other pregnancy complications. For many years,
the focus of perinatal mental health problems was limited to the
postpartum period, but recent trends to screen early and often now
capture the antenatal period. People experiencing Antenatal
Depression have frequently reported other stressors including
conflict with family/partner, risk for miscarriage, and financial
difficulties while pregnant (11). Additionally, a recent study found
that the presence of maternal blues, which can present between 1 to
10 weeks postpartum, has a significant relationship to higher
depressive symptomology scores and the development of
depression and/or anxiety disorder (12, 13). Since antenatal
mental health problems are often overlooked and represent such
a great opportunity for interventions, we want to identify state
specific policy levers to improve perinatal mental health. To date,

Frontiers in Psychiatry

10.3389/fpsyt.2024.1347382

past policy reviews have examined perinatal depression policies
broadly across states and have not looked closely at the laws within
a particular state that address perinatal mental health (8). Therefore,
this policy review conducts an in-depth analysis of Illinois, one of
the states that mandates depression screening, to examine its
perinatal mental health policies. In this review, we will identify
relevant Illinois policies related to the treatment, detection, and
handling of perinatal mental health disorders.

2 Methods

This policy review study utilizes a qualitative approach to the
content analysis used by several qualitative legislative reviews (14).
An a priori conceptual framework was used to guide the development
of the legislative search criteria, the codebook of terms searched, and
the analysis of legislation included in the policy review. A priori
framework focused on the analysis of policies or programs that had
already been passed and were implemented or being implemented.
For the systematic search, we used the Illinois General Assembly
website (www.ilga.gov), a database that contains a variety of material
pertaining to Illinois law. It includes pending bills that have not yet
been approved and passed by the legislature, recently enacted public
acts (which have passed the legislature and have been signed by the
Governor), and most important to this review, the Illinois Compiled
Statutes. The Illinois Compiled Statutes is the grouping of all Illinois
legislation into an organizational system by general subject and by
topics within those subjects. The Legislative Reference Bureau of
Illinois organizes all Illinois law into 9 major topic areas which are
then divided into 67 separate chapters. Each of the approximately
2000 general Acts of Illinois are placed within one of the chapters in
the Illinois Compiled Statutes (15). No Act appears in more than
one chapter.

2.1 Identifying relevant legislation

We searched the Illinois Compiled Statutes with the goal of
identifying all existing Illinois legislation related to perinatal mental
health through the end of the 2022 legislative term. Based upon our
framework we included the following 12 keywords as search terms:
pregnancy, postpartum, antenatal, antepartum, perinatal, postnatal,
prenatal, post-partum, puerperium, pregnant, neonatal, and natal.
These terms were chosen because they are commonly used to
reference the perinatal period. For each search term, we
systematically entered the term into the Illinois Compiled Statutes
keyword search. We did this separately for each of the 12 terms.
When one of the 12 keywords appeared in the keyword search, the
chapter in which it was placed, and the section number of the
legislation were recorded.

2.2 Legislation selection

As of October 2023, the 12 search terms yielded 478 separate,
initial results (see Figure 1). Of these 478 initial results, each was
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b
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duplicates removed
(n=209)
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Examples of reasons for exclusion:
-Insurance payments
-Pregnant animals

v

Sections of law relevant to the search
(n=11)
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Resulting Legislative Acts
(n=6)

FIGURE 1
Flow Diagram of Policy Selection and Inclusion in Content Analysis

read to determine how the search terms were used. 154 results
were deemed as duplicates and were removed. A duplicate
occurred when more than one keyword appeared in the same
section of legislation. For example, within Chapter 325 on early
intervention services, the search terms “prenatal,” “perinatal,”
and “neonatal” all appeared within the definition of “physical or
mental condition which typically results in developmental
delay.” One of these results would be kept and the other two
would be considered duplicate results and discarded. After the
removal of the duplicates, 324 subsequent results were left. The
remaining 324 results were examined to determine the subject
matter of the legislation. Because the search terms were entered
into the database simply as words without any context, the
keyword search uncovered that the search terms were used in a
variety of topics. Most of these topics were unrelated to the
provision of perinatal mental health services. So, for example,
the aforementioned result regarding early intervention services
would then be removed because the content had no relationship
to perinatal mental health. Instead, the result was simply part of
the definition of the types of conditions eligible for early
intervention services. As another example, the word
“pregnant” led to sections on umbilical cord donation after
pregnancy, foster care placement of children who were
pregnant, graduation incentives for pregnant students, or even
prohibitions on restraining pregnant prisoners. In these
instances, the term “pregnant” was unrelated to perinatal
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-Taxes
-Reimbursement for Services
-Developmental disability
-Restrained Prisoners

mental health and was eliminated. As a further example, the
word “neonatal” led to provisions in the law regarding taxes for
neonatal health services, costs of neonatal home therapy
equipment, and data reporting on hospital discharges for
neonatal infants. Since none of these cases were related to
perinatal mental health, they, too, were eliminated. Therefore,
after reading the legislation to ascertain the context for which the
search terms appeared in the law, all instances where the search
terms were unrelated to perinatal mental health screening and/or
pregnant humans were excluded. For the purpose of this policy
review, full-text versions of the laws were retrieved.

TABLE 1 Resulting Legislative Acts Related to Perinatal Mental Health
Policy in Illinois in 2023.

Civil Administrative Code of Illinois, (2023). Department of Public Health
Powers and Duties Law, 20 Illinois Compiled Statutes 2310/2310-223.

Code of Civil Procedure, (2023). 735 Illinois Compiled Statutes 5/2-1401(b-10).
Illinois Public Aid Code, (2023). 305 Illinois Compiled Statutes, 5/5-5.

Maternal Mental Health Conditions Education, Early Diagnosis, and Treatment
Act, (MMHCEEDTA, 2023). 405 Illinois Compiled Statutes 120.

Perinatal Mental Health Disorders Prevention and Treatment Act, (PMHDPTA,
2023). 405 Illinois Compiled Statutes 95.

Unified Code of Corrections, (2023). Factors in Mitigation, 730 Illinois Compiled
Statutes 5-5-3.1(17).
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3 Results

The final sample consisted of 11 sections of legislation across six
distinct Acts (Table 1). The majority of the results were located in
two seminal Acts, the Perinatal Mental Health Disorders Prevention
and Treatment Act (PMHDPTA) and the Maternal Mental Health
Conditions Education, Early Diagnosis and Treatment Act,
(MMHCEEDTA). Both Acts comprehensively deal with the
prevention, treatment, education, and diagnosis of perinatal
mental health conditions.

A smaller subset of results relevant to maternal mental health
were also identified in discrete sections of other laws. One result was
found in the Unified Code of Corrections, one result was found in
the Code of Civil Procedure, one result was found in the powers and
duties of the Department of Public Health, and one last result was
found in the Illinois Public Aid Code. These results are presented
as follows:

The Perinatal Mental Health Disorders Prevention and
Treatment Act (PMHDPTA, 2023) was enacted in 2008 and
amended in 2015 and 2018. The PMHDPTA contains 4 sections,
which include the short title of the law, legislative findings regarding
perinatal mental health disorders, definitions of terms, and
requirements for perinatal mental health disorders prevention
and treatment. In Section 5 of the Act, the Illinois General
Assembly lists its findings and the purposes for the Act’s passage.
Among the legislative findings and purposes, the Illinois General
Assembly found that perinatal mental health disorders include a
wide range of emotional, psychological, and physiological
reactions to childbirth that can challenge women’s stamina
during pregnancy and after birth and impair their ability to
function and care for their children. The legislature also found
that more than 500,000 women experience perinatal mental health
disorders during pregnancy and into their children’s first years of
life, annually; women may experience perinatal depression
regardless of their previous mental health diagnoses; women
suffering from perinatal mental health disorders may require
counseling and treatment yet be unaware of the need for or
availability of such services; and that not only the women, but
also their babies, the fathers, other children, and family members
may be impacted by perinatal mental health disorders (PMHDPTA,
2023). Accordingly, the PMHDPTA’s purpose is to provide
information to women and their families about perinatal mental
health disorders, to develop procedures to assess women for
perinatal mental health disorders during prenatal and postnatal
visits, and to promote the early detection of perinatal mental
health disorders.

Section 10 of the PMHDPTA provides definitions for certain
terms used in this law. Interestingly, the word “perinatal” which
appears 19 times in this Act, is not defined. The closest the
legislature comes to defining “perinatal” is by including the word
as part of the term “perinatal mental health disorders” which it
refers to as “postpartum depression,” and is also undefined.

Section 15 of the PMHDPTA directs Illinois healthcare agencies
to work with hospitals and healthcare providers to develop policies,
procedures, information, and educational materials to meet certain
requirements. Hospitals that provide labor and delivery services are
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required to inform mothers, after childbirth and before discharge,
and fathers and family members, if possible, about the symptoms of
perinatal mental health disorders, coping methods, and resources
for treatment. Healthcare professionals who provide prenatal
services must provide education to women, and their families, if
possible, about perinatal mental health disorders. At prenatal visits,
healthcare professionals must invite patients to complete
questionnaires and review them following the recommendations
of the American College of Obstetricians and Gynecologists
(Patient Screening, n.d.). When the professional judgment of the
healthcare professional indicates that a woman may be experiencing
a perinatal mental health disorder, the healthcare professional must
complete additional assessments. When healthcare professionals
provide postnatal services, they must also invite women to complete
questionnaires. Additionally, healthcare professionals who provide
pediatric care to infants shall invite mothers to complete
questionnaires at well-baby check-ups before the infants™ first
birthday to ensure that the infants are not compromised by the
mothers’ undiagnosed perinatal mental health disorders.

The Maternal Mental Health Conditions Education, Early
Diagnosis, and Treatment Act (MMHCEEDTA, 2023) became
law in Illinois in 2020. This Act includes the short title of the law;
legislative findings regarding maternal mental health conditions;
definitions; and educational material about maternal mental health
conditions. In Section 10 of this law, maternal mental health
conditions are defined as mental health conditions that occur
during pregnancy or during the postpartum period, including, but
not limited to postpartum depression. In Section 5 of the law, the
legislature found that maternal depression is a common
complication of pregnancy and that maternal mental health
disorders include depression, anxiety, and postpartum psychosis.
The Illinois General Assembly noted that maternal mental health
conditions affect one in 5 women during or after pregnancy but that
all women are at risk of suffering from these conditions. The
legislature also found that untreated maternal mental health
conditions have short-and long-term negative impacts on the
health and well-being of affected women and their children: these
impacts cause adverse birth outcomes, and emotional and
behavioral problems in childhood and have significant medical
and economic costs. The legislature estimated these costs to be
$22,500 per mother. By passing this Act, the legislature stated its
intention to raise awareness of the risk factors, signs, symptoms,
and treatment options for maternal mental health conditions.

In Section 15 of the MMHCEEDTA legislation, the Illinois
Department of Human Services (IDHS) will develop educational
materials both for health care professionals and patients. Obstetric
units will take the educational materials and provide them to their
employees who regularly work in patient care for pregnant and/or
postpartum women. Additionally, hospitals will incorporate the
information into employee training and augment the information
with relevant local resources. The information IDHS develops for
postpartum women and their families will educate them about
maternal mental health conditions, treatment options post-
hospitalization, and community resources.

Four other results relevant to maternal mental health were also
identified in discrete sections of other legislation. Illinois allows
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maternal mental health to be considered as a factor in sentencing
for crimes or in seeking relief after already being convicted of a
crime. In the Unified Code of Corrections, post-partum depression
or post-partum psychosis are factors in mitigation that may be
considered when withholding or minimizing a defendant’s prison
sentence (Unified Code of Corrections, 2023). To be used as a
mitigating factor, the post-partum depression or post-partum
psychosis must be undiagnosed and/or untreated at the time of
the offense; the condition would tend to excuse or justify the
defendant’s criminal conduct; a qualified medical person has
since diagnosed the defendant as having suffered from these
conditions; and the diagnosis or testimony about the illness was
not used at the trial. In this law, post-partum depression is defined
as a mood disorder that occurs during pregnancy and up to 12
months after delivery and can include anxiety disorders. Post-
partum psychosis is defined as an extreme form of post-partum
depression that can include “losing touch with reality, distorted
thinking, delusions, auditory and visual hallucinations, paranoia,
hyperactivity and rapid speech, or mania” (Unified Code of
Corrections, 2023).

Similarly, the Code of Civil Procedure, (2023), allows a
defendant to file a petition for post-judgment relief if she can
establish that her participation in a forcible felony was a direct result
of suffering from post-partum depression or post-partum psychosis.
A defendant needs to demonstrate that there was no evidence of
post-partum depression or post-partum psychosis presented by a
qualified medical person at trial and/or sentencing. A defendant
must demonstrate that she was unaware of the mitigating nature of
her post-partum depression or post-partum psychosis or that if she
was aware, she was unable to present this defense. Her inability to
present the defense must stem from her suffering from these
conditions at the time of her trial or sentencing. Alternatively, a
defendant can establish that the post-partum depression or post-
partum psychosis were not recognized mental illnesses at the time
of the trial or sentencing and because of that, she was unable to
receive proper treatment. She must also show that the evidence is of
such a conclusive character that it would likely change the sentence
that was imposed by the original court. In this law, post-partum
depression and post-partum psychosis are defined exactly as they
are in the Unified Code of Corrections.

New Illinois legislation directs the Illinois Department of Public
Health (IDPH) to establish a classification system for levels of
maternal care, including basic, specialty, subspecialty, and regional
prenatal health care (Civil Administrative Code, 2023). One of the
legislative directives requires IDPH to engage the Illinois Chapter of
the American Academy of Pediatrics to expand efforts so that
physicians conduct postpartum depression screenings at well-
baby visits during the child’s first year of life.

The final result of the content analysis uncovered a provision in
the Illinois Public Aid Code. The Medical Assistance Program
provides essential medical care and rehabilitative services to
persons who are financially unable to meet their basic medical
needs. As of July 2022, coverage for perinatal depression screenings
for the 12-month period after pregnant persons give birth is an
eligible and covered service (Illinois Public Aid Code, 2023).
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4 Discussion

This policy review sought to identify relevant policies to address
maternal mental health in Illinois. Eleven unique sections of
legislation were uncovered concerning perinatal mental health
within six different Acts enacted since 2008. This policy review of
a single state finds that there is an increase in perinatal mental
health legislation which aligns with previous reviews of legislation
across the United States. In their 2013 review of legislation on
perinatal mental health, Rhodes and Segre documented Illinois as
one state with at least one Act related to perinatal mental health
(10). As a contribution, this study provides specificity by
systematically reviewing all legislation in one state and
conducting a deep level policy content analysis. From this review,
we were able to identify the many sections across statutes that relate
to perinatal mental health. Of the six Acts, there are exceptional
examples that capture Illinois’ effort to address perinatal mental
health. The first example is from the PMHDPTA which is similar to
other states, that mandates universal depression assessments during
pregnancy and postpartum. Perinatal mood disorders such as
perinatal depression and anxiety are largely undetected in
obstetric care. Even when they are detected, they are left
untreated, as only 22% of women who screen positive for
depression receive mental health services (13-15). Early detection
of untreated mental health problems could be an essential step in
preventing serious acts of harm to oneself or others. While it is
difficult to assess the rates of perinatal anxiety and psychosis by
state, among the 27 states that collected Pregnancy Risk Assessment
Monitoring System data in 2012, Illinois had the second lowest rate
of postpartum depressive symptoms at 8.1% (16). Within Illinois,
past studies found that the rates of depressive symptoms and
suicidal ideation detected on depression screens can be higher for
low-income populations and racially minoritized populations (17,
18). Mandates for depression screening can be effective to motivate
clinicians and health care systems to adopt screening practices (19,
20). Screening remains an essential approach to identify those in
need of mental health care (21). Early detection of untreated mental
health problems could be essential in preventing serious acts of
harm to oneself and/or others.

The second example is the Maternal Mental Health Conditions
Education, Early Diagnosis, and Treatment Act. Illinois’ recognition
that untreated mental health conditions negatively impact the
short-and long-term health and well-being of pregnant persons
and their children and require awareness and education regarding
these conditions. Often providers are unaware of how to identify
and treat mental health problems widening the gap of untreated
mental health needs. Untreated perinatal mental health problems
are common and costly. Policy level interventions offer unparalleled
opportunity to create systems level approaches to identifying those
in need of care along the perinatal mental health treatment pathway
(22, 23). In some states, legislative decisions have resulted in
psychiatry access programs to assist providers in treating mental
health problems. Access programs have been used with children
and adults and offer promises to address unmet patient needs to
achieve equity in perinatal mental health outcomes (24). Access
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programs are relatively new with the number of states adopting
these programs at a swift pace (24). Now that nearly half of the
states have perinatal psychiatry access programs, data collection
efforts are needed to identify the effectiveness of these programs and
any improved access to treatment (24).

The final example is the Unified Code of Corrections. Illinois is
the first state to pass a law that allows postpartum depression and
psychosis to be used as a mitigating factor in the sentencing of
crimes. The Act allows postpartum depression or postpartum
psychosis to be considered as a mitigating factor in forcible
felonies committed by women who were neither treated for nor
provided evidence of postpartum depression or postpartum
psychosis at their trials or sentencing. Much earlier papers, such
as Kendell et al. (1987), found women in the postpartum period
were 30 times more likely to have a psychiatric admission than in
any point in life (25). However, many women are undiagnosed and
do not receive the treatment that they need (17, 18). This legislation
takes the possibility of a misdiagnosis or underdiagnosis into
account. This law recognizes that women may have undiagnosed
or untreated mental health conditions related to their pregnancy
and childbirth, which, in turn, may have contributed to their
criminal behavior. Accordingly, the passage of the act creates a
need for forensic review of previous cases to establish if
undiagnosed or misdiagnosed mental health problems were
related (26). Significantly, the law provides definitions of post-
partum depression and post-partum psychosis and defines these
conditions as occurring during pregnancy and up to 12 months
after delivery. Following the passage of the act, over 20 women were
among those who could possibly have a reduced sentence (27).
Advocates from Illinois are working to use the example of Illinois to
shift national policy and to bring awareness of maternal mental
illness into law and corrections (28).

In addition to influencing state-level policy, legislators from
Illinois also have been responsible for introducing several pieces of
significant legislation to address perinatal disorders at the federal
level. For example, U.S. Representative Bobby Rush and U.S.
Senator Dick Durbin co-sponsored the Moms Opportunity to
Access Help, Education, Research and Support for Postpartum
Depression Act, or MOTHERS Act. Language from the
MOTHERS Act can now be found in Section 2952 of the Patient
Protection and Affordable Care Act, which expanded funding for
research and programs on perinatal depression and psychosis.
Additionally, Illinois was the first state to expand the provision of
Medicaid from 60 days to the first year after giving birth (Pritzker
Administration Announces Illinois Is First State to Extend Full
Medicaid Benefits to Mothers 12 Months Postpartum, n.d.). The
expansion of Medicaid should increase opportunities for access to
providers and reduce risks of complications due to untreated
mental health problems. However, data is needed to support the
impact of Medicaid expansion. This study presents a strength of
closely examining legislation in a single state to determine the state’s
efforts to address perinatal mental health, while past studies
have broadly compared all states in the US. However, not one
study, including ours, has compared legislative acts within and
across states. Examining specific policies within states and
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comparative analyses across states are needed to determine policy
implementation effectiveness (24). Future studies are needed to
carefully contrast legislation relevant to perinatal mental health at
the level of state policy making.

5 Conclusion

From this policy review, Illinois has emerged as a leader in
passing legislation to address the detection of perinatal mental
health problems and the ramifications of untreated mental health
problems. Foremost, the PMHDPTA mandates universal
depression screening during pregnancy and postpartum and the
MMHCEEDTA raises awareness of risk factors, signs, and
treatment options related to maternal mental health conditions.
More recently, legislation allows untreated or undiagnosed
postpartum depression or psychosis to be used in the defense of
criminal cases. This significant legislation provides a pathway for
mental health to be considered in cases of infanticide and is the first
of its kind to pass in the United States. It will be important to review
the impact of these policies on national adoption of legislation to
address maternal mental illness (28). While Illinois is a leader in
advancing perinatal mental health legislation in its state, there
remains a need for further reform in all states. From this policy
review it is clear that one state in a high-income country is making
strides to intervene in untreated mental health problems through
legislation, but comparisons are needed across low- and middle-
income country settings as well. Future policy reforms are still
necessary to improve barriers in health services delivery and to
improve perinatal mental health outcomes in high
income countries.
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Objective: The risk of venous thromboembolism in patients with mental illness
has been insufficiently addressed. This study aimed to assess the correlation
between hyperhomocysteinemia and venous thromboembolism prevalence
among this population.

Methods: Patients with a diagnosis of mental illness and concurrent venous
thromboembolism, admitted to Sir Run Run Shaw Hospital at Zhejiang University
School of Medicine between January 2014 and December 2021, were included in
the venous thromboembolism group. The control group, approximately twice
the size, comprised individuals with mental illness but without venous
thromboembolism. Basic clinical data were gathered for both cohorts.

Results: In psychiatric patients, elevated D-dimer levels(OR=5.60,95% Cl 3.28-10.00),
hyperhomocysteinemia (OR=2.37,95% Cl 1.10-5.14), and hyperprolactinemia(OR=
2.68,95% Cl 112-6.42)were significant risk factors for venous thromboembolism.
According to further subgroup analyses, hyperhomocysteinemia is a significant risk
factor associated with pulmonary embolism, with an OR of 5.08 (95% CI 1.20-21.48). An
interaction effect between gender and homocysteine level was found, with a p-
interaction of 0.022. A subsequent analysis confirmed the association between
hyperhomocysteinemia and venous thromboembolism in female psychiatric patients,
with an OR of 3.34 (95% Cl 168-6.65), indicating that hyperhomocysteinemia is a
significant risk factor for venous thromboembolism in women.

Conclusion: Patients with psychiatric disorders were found to have an elevated
risk of venous thromboembolism, which was associated with increased levels of
D-dimer, hyperprolactinemia, and hyperhomocysteinemia. A strong correlation
between hyperhomocysteinemia and pulmonary embolism was identified in
patients with mental illnesses. Furthermore, the study revealed that female
psychiatric patients with hyperhomocysteinemia constituted a high-risk group
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for venous thromboembolism. This finding holds significant clinical implications,
suggesting that early preventative measures could be implemented for this high-
risk population to reduce the incidence of thromboembolic events during
hospitalization for psychiatric patients.

KEYWORDS

mental illness, venous thromboembolism, hyperhomocysteinemia, hyperprolactinemia,
pulmonary thromboembolism

Introduction

Venous thromboembolism (VTE) is a common thromboembolic
disease in the population, mainly including Deep Venous
Thrombosis (DVT) and Pulmonary Thromboembolism (PTE) (1).
The incidence of VTE is high all over the world, some studies had
found that the annual incidence of VTE could be as high as 2 %o (1),
A study found that the hospitalization rate of venous
thromboembolism in China increased about five times between
2007 and 2016, and the mortality rate of VTE was seen to rise with
age over time (2). Due to the high morbidity and mortality of VTE, it
has become a public social health problem.

Patients with mental illness often suffer from social withdrawal
and reduced physical activity due to their illness, and most patients
with obvious psychiatric symptoms need to take antipsychotic drugs
to control clinical symptoms, all of which can lead to blood
hypercoagulation and promote the formation of venous thrombosis
(3, 4). Previous research (5, 6) has found that the overall prevalence of
venous thrombosis in hospitalized patients with mental illness was as
high as 1-2%. However, concerning the incidence of venous
thromboembolism (VTE) in individuals with mental disorders, the
current body of research is scant, and no consensus on incidence rates
has been established. Consequently, to ascertain the actual incidence
rates of VTE among this patient population, future studies necessitate
a more comprehensive and profound investigation. Nevertheless, the
fact that mental patients are easy to be complicated with VTE has not
attracted enough attention in clinics, which often leads to missed
diagnosis and adverse clinical outcomes.

Homocysteine is an amino acid that relies on the vitamin B6
and vitamin B12 pathways for synthesis during methionine
metabolism. Homocysteine can cause oxidative stress and
promote vascular inflammation through the activation of various
signaling pathways, which in turn causes vascular damage (7) and
induces thrombus formation. It has been found that the increase of
plasma homocysteine concentration is a risk factor for many
cardiovascular diseases, which significantly increases the risk of
atherosclerosis and contributes to the formation of arterial
thrombosis (7-9). Additional research revealed that
hyperhomocysteinemia is a stand-alone risk factor for VIE (10),
However, studies on the correlation between homocysteine and
VTE were mostly retrospective analyses (11, 12).
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Several studies have found that the concentration of serum
homocysteine in patients with mental disorders such as
schizophrenia, depression and Alzheimer’s disease was higher
than that in the general population (13-15). Additionally,
hyperhomocysteinemia may contribute to the onset and
progression of certain mental illnesses.

At present, the attention caused by mental illness patients with
VTE is still low, and there are few studies on the risk factors of
mental illness patients with VTE. Referring to the previous
literature, it is found that the incidence of HHcy in mental illness
patients is much higher than that of the general population. It is
speculated that HHcy may be a related risk factor for mental illness
patients with VTE. Therefore, this paper intends to study the
correlation between HHcy and VTE in patients with mental illness.

Material and methods
Study population

This is a single-center retrospective case-control study. From
January 2014 to December 2021, we continuously enrolled 91
consecutive patients diagnosed with mental illness combined with
VTE in Sir Run Run Shaw Hospital, Zhejiang University School of
Medicine. Inclusion criteria for the case group: Patients with a
diagnosis of both mental illness and VTE, with a diagnosis of
mental illness that meets the diagnostic criteria of the International
Classification of Diseases, 10th edition (ICD-10) or the American
Manual of Mental Disorders and Statistics, 5th edition (DSM-V)
(16). The diagnosis of deep vein thrombosis was dependent on
Doppler ultrasound. And the diagnosis of pulmonary embolism was
confirmed by CT pulmonary angiography. Any patients who fit one
of the following descriptions were disqualified: 1. Patients
diagnosed with venous thromboembolism prior to admission; 2.
Patients who had taken contraceptives, folic acid, vitamin B12 and
glucocorticoids within the last 6 months; 3. Patients were recently
pregnant or breastfeeding; 4. Patient had a history of major surgery
or trauma within the last 6 months. The appropriate subjects were
selected from the psychiatric patients without VTE in the same
period as the control group, the proportion was about 1:2. The study
was approved by the Ethics Committee (Figure 1).
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Flowchart of the study population

Clinical data collection and definitions

The patient’s sex, age, body mass index (BMI), smoking history,
antipsychotic use, olanzapine use, antidepressant use,
Complications (hypertension, diabetes, chronic kidney disease,
malignant tumor, coronary heart disease, cerebral infarction)
were obtained and collected from the hospital medical record
system. Routine blood tests and blood biochemistry were
performed upon admission to obtain the following laboratory
results such as neutrophils, lymphocytes, fibrinogen, platelets, D-
dimer, CRP, homocysteine, prolactin and so on.
Hyperhomocysteinemia is defined as plasma homocysteine levels
>15 umol/L (17). Fasting blood samples were collected on
admission. Hyperprolactinemia is defined as a single plasma
prolactin level above the upper limit of normal (18), the upper
limit of normal prolactin for men and postmenopausal women in
our hospital was set at 20 ug/L.

Statistical analysis

Statistical analysis was conducted using SPSS 26.0 and R 4.2.2
software. Categorical data were presented as frequencies and analyzed
by chi-squared test or Fisher’s exact test as appropriate. Continuous
data were expressed as mean + SD or median with interquartile range
according to the normality of the distributions. To test the differences
between the groups, t-test was applied to continuous data that
conform to a regular distribution, the Mann-Whitney U-test was
used for continuous data that did not conform to a regular
distribution. The concentration of plasma homocysteine was
analyzed by categorical variables with 15 umol/L as the boundary.
Logistic regressions were used to assess the relationship between
homocysteine and VTE. On the basis of univariate analysis followed
by Multivariate logistic regression analysis (including independent
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variables with P values <0.1 and sex) to explore the independent risk
factors for VTE in patients with mental illness. We then explored the
effect of hyperhomocysteinemia on VTE according to the VTE
subtype typing. It has been shown that there is a difference
between elevated plasma homocysteine levels and the occurrence of
VTE in different genders (19, 20). Then the interaction between
gender and Hcy is analyzed by R4.2.2 software, the p value of the
interaction is calculated, and the bar chart of the interaction between
Hcy and gender is drawn by using the cat_plot function in R package
to visualize, and then stratified analysis is carried out according to
gender. Lastly, we computed the prediction probability of combined
D-dimer, homocysteine and prolactin by logistic regression model,
and plotted the predictive probability value and ROC curve of VTE to
evaluate the predictive performance of combined three indicators in
patients with mental illness complicated with VTE. In this study, the
definition of P < 0.05 is statistically significant.

Results

As shown in Table 1, A total of 91 patients were included in
VTE group, 27 (29.7%) males and 64 (70.3%) females, with a
mean age of 66 years. The control group included a total of 209
cases, 63 (30.1%) males and 146 (69.9) females, with a mean age
of 61 (55-68) years. There were no significant differences in BMI,
Antidepressant, Lymphocyte, Platelet, TG, LDL, HDL and
Physical restraint between the 2 groups. However, age,
smoking history, antipsychotic use, olanzapine use, DDI,
hsCRP, neutrophils, fibrinogen, homocysteine and prolactin
were found to be statistically significant in the cases and
control groups (p < 0.05).

Table 2 showed the multifactorial regression analysis of the
occurrence of VTE in patients with mental illness. With the
occurrence of VIE event as the dependent variable, independent
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TABLE 1 Baseline characteristics of venous thrombosis cases and controls.

10.3389/fpsyt.2024.1340138

VTE cases(n=91) controls(n=209) P value
Sex
male 27(29.7) 63(30.1)
female 64(70.3) 146(69.9) 0.934
Age(year)* 66(62-72) 61(55-68) 0.000
‘ Smoking*
no smoking 81(89.0) 188(90.0)
previous smoking 8(8.8) 7(3.3)
current smoking 2(2.2) 14(6.7) 0.045
‘ BMi(kg/m?2)
< 18.5 6(6.6) 25(12.0)
18.5- 24.9 64(70.3) 139(66.5)
25.0- 29.9 21(23.1) 41(19.6)
=30 0 4(1.9) 0.326
Antipsychotic*
none 29(31.9) 111(53.1)
first generation 0 0
Second generation 62(68.1) 98(46.9)
both 0 0 0.001
Olanzapine* 50(54.9) 72(34.4) 0.001
Mental illness
Depression 72(79.1) 164(78.5)
Non-depressive 19(20.9) 45(21.5) 0.899
Antidepressant 76(83.5) 170(81.3) 0.652
DDI(ug/mL) * 1.47(0.89-2.32) 0.29(0.23-0.44) 0.000
‘ hsCRP(mg/L)*
>6 12(13.2) 4(1.9) 0.000
‘ Neutrophil (/L) *
<1.8*1019 3(3.3) 15(7.2)
1.8-6.3*1019 79(86.8) 189(90.4) 0.009
>6.3*10A9 9(9.9) 5(2.4)
‘ Lymphocyte (/L)
<1.1*10A9 14(15.4) 26(12.4) 0.860
1.1-3.2*1079 76(83.5) 179(85.6)
>3.21019 1(1.1) 4(1.9)
‘ Fibrinogen (g/L) *
<2 4(4.4) 8(3.8)
2-4 80(87.9) 198(94.7) 0.023
>4 7(7.7) 3(1.4)
(Continued)
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TABLE 1 Continued

10.3389/fpsyt.2024.1340138

VTE cases(n=91) controls(n=209) P value
Platelet (/L)
<125 *10A9 9(9.9) 10(4.8)
125-350*10A9 81(89.0) 197(94.3) 0.180
>350 *1019 1(1.1) 2(1.0)
Homocysteine(umol/L)*
<15 55(60.4) 158(75.6)
>15 37(40.7) 51(24.4) 0.004
Prolactin(ug/L)*
<20 65(71.4) 175(83.7)
>20 27(29.7) 34(16.3) 0.008
TG(mmol/L)
>17 39(42.9) 67(32.1) 0.072
HDL(mmol/L)
<1.03 18(19.8) 49(23.4)
1.03-1.55 66(72.5) 131(62.7) 0.188
>1.55 7(7.7) 29(13.9)
LDL(mmol/L)
<1.89 3(3.3) 14(6.7)
1.89-4.21 84(92.3) 182(87.1) 0.394
>4.21 4(4.4) 13(6.2)
Physical restraint 3(3.3) 2(1.0) 0.166
Complication
Hypertension 45(49.5) 85(40.7) 0.158
Diabetes 11(12.1) 26(12.4) 0.932
CKD 2(2.2) 4(1.9) 1.000
Cancer 6(6.6) 19(9.1) 0.472
CHD* 15(16.5) 13(6.2) 0.005
og 19(20.9) 15(7.2) 0.001

Continuous variables are shown as median (25th percentile- 75th percentile). Categorical variables are shown as percentages with numbers in brackets. P Value for continuous variables were
obtained from Mann-Whitney U Test(age and DDI).P Value for categorical variables were obtained using %2 test or Fisher’s Exact Test.
VTE, venous thromboembolism; BMI, body mass index; DDI, D-Dimer; hsCRP, high- sensitivity C- reactive protein; TG, Triglyceride; HDL, high-density lipoprotein; LDL, low-density

lipoprotein; CKD, Chronic kidney disease; CHD, Coronary heart disease; CI, Cerebral infarction.

*indicates a statistical difference between the two groups, P value<0.05.

variables with P value<0.1 in the univariate analysis (age, smoking
history, antipsychotic use, olanzapine use, D-dimer, CRP,
neutrophils, fibrinogen, homocysteine, prolactin, triglycerides,
coronary artery disease, cerebral infarction) and sex were
included in the multifactorial regression model. The results
showed that DDI (OR=5.60, 95%CI3.28-10.00),
hyperhomocysteinemia (OR=2.37, 95%CI1.10-5.14) and
hyperprolactinemia were statistically different between the cases
and controls groups.

Frontiers in Psychiatry

In this study, the interaction between homocysteine and sex was
further analyzed, the p value of the interaction was calculated by
R4.2.2 software, and the bar chart of the interaction between
homocysteine and sex was drawn by using the cat_plot function
in R packet, showing the interaction effects between homocysteine
and sex. The y-axis denotes the VTE incidence rates. At plasma
homocysteine concentrations <15 umol/L, both male (0.28) and
female (0.25) patients exhibited comparable rates of venous
thromboembolism. Contrastingly, at levels >15 pmol/L, a
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TABLE 2 Logistic regression analysis for risk factors attributing to VTE
presence in the study.

OR(95%Cl) P value

Sex 0.56(0.22-1.38) 0.206
Age(year) 1.05(0.999-1.09) 0.057
Smoking

No smoking Reference 0.301

Previous 2.40(0.44-13.07)

smoking

Current 0.35(0.05-2.67)

smoking
Antipsychotic 1.58(0.90-2.77) 0.114
Olanzapine 1.31(0.44-3.84) 0.627
DDI(ug/mL) * 5.60(3.28-10.00) 0.000
hsCRP(mg/L) 3.43(0.61-19.23) 0.161
Neutrophil (/L)

<1.8*1079 0.75(0.15-3.81)

1.8-6.3*101"9 Reference 0.788

>6.3*1019 1.68(0.29-9.73)
Fibrinogen (g/L)

<2 0.92(0.15-5.62)

2-4 Reference 0.849

>4 1.97(0.19-20.66)
Homocysteine(umol/L)* 2.37(1.10-5.14) 0.028
Prolactin(ug/L)* 2.68(1.12-6.42) 0.027
TG(mmol/L) 1.51(0.71-3.20) 0.276
CHD 1.78(0.50-6.28) 0.371
CI 1.97(0.71-5.50) 0.195

DDI, D-Dimer; hsCRP, high- sensitivity C- reactive protein; TG, Triglyceride; CHD,
Coronary heart disease; CI, Cerebral infarction.

*indicates a statistical difference between the two groups, P value<0.05.

In multivariable-adjusted regression models, homocysteine was the biomarker that was
positively related with incident VTE, we further analyzed the association between
hyperhomocysteinemia and the various subtypes of VTE (DVT group, PE group, DVT+PE
group) (Table 3). In the unadjusted model, hyperhomocysteinemia was associated with DVT
(OR 1.86,95% CI 1.02- 3.38) and PE (OR 2.82, 95% CI 1.13-7.02). Both Model 1 (adjusted for
age, prolactin and DDI) and Model 2 (adjusted for sex, age, TG, hsCRP, antipsychotic,
prolactin and DDI.)showed a trend of increasing ORs among groups with DVT, PE, and DVT
+PE. Model 2 showed a strong correlation between hyperhomocysteinemia and PE, with an
OR of 5.08 (95%CI,1.20-21.48). In the DVT+PE group, the odds ratio (OR) was 39.31 with a
95% confidence interval (CI) of 0.63-2437, which was statistically indistinguishable. This
indistinction may be attributed to the subgroup’s limited sample size. Consequently, the
findings do not conclusively negate the involvement of hyperhomocysteinemia in DVT+PE.
Future studies will aim to substantiate this correlation by enlarging the DVT+PE group’s
sample size.

pronounced divergence in incidence rates was observed between
genders. Notably, the rate for female patients escalated to 0.52, a
stark increase, whereas the rate for male patients remained constant
at 0.31, similar to prior data. Statistical analysis revealed the p-
interaction was 0.022, thereby confirming a statistically significant
interaction between gender and homocysteine levels. Considering
the significant interaction observed between gender and
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homocysteine levels, a subgroup analysis was performed. It was
found that hyperhomocysteinemia was significantly correlated with
VTE in female patients with mental disorders, which was a risk
factor for VTE in female patients with mental disorders, and after
adjusting multiple confounding factors (age, prolactin, D-dimer,
triglyceride, CRP, antipsychotics). It still has a strong correlation,
OR=3.34 (95%CI=1.68-6.65). On the contrary,
hyperhomocysteinemia was not associated with the occurrence of
VTE in male patients with mental illness, OR=1.19 (95%CI=0.48-
2.92). Figures 2, 3

Model 1 adjusted for age, prolactin and DDI.

Model 2 adjusted for age, TG, hsCRP, antipsychotic prolactin
and DDL

Through the binary Logistic regression model in SPSS26.0, the
prediction probability of VTE was calculated by combining the
three laboratory indexes of D-dimer, homocysteine and prolactin,
and then the ROC curve of prediction probability and VTE was
drawn (Figure 4). The AUC area was 0.912 (95%CI:0.873-0.951),
and the sensitivity and specificity of the best cutoff value was 0.934
and 0.828 respectively. It is suggested that the combination of D-
dimer, homocysteine and prolactin has high diagnostic value for
VTE in patients with mental disorders.

Discussion

In this study, it was found that hyperhomocysteinemia,
hyperprolactinemia and elevated D-dimer were the risk factors of
VTE in patients with mental illness, and after adjusting for a variety
of confounding factors, the above three indexes were still strongly
associated with the occurrence of VTE in patients with mental
illness. Subsequently, the correlation of hyperhomocysteinemia
among VTE subgroups was further studied, and it was found that
hyperhomocysteinemia was a risk factor for DVT and PE in
patients with mental illness in the model with unadjusted
confounding factors. After adjusting for confounding factors, the
correlation of hyperhomocysteinemia increased in DVT group, PE
group and DVT+PE group, but only the p value of PE group was <
0.05. However, due to the relatively small number of cases in the
subgroup analysis, there may be some bias, which leads to the
underestimation of the relationship between HHcy and DVT+PE
group and DVT group, so a larger sample is needed in the future. In
addition, this study also found that there was an interaction
between homocysteine and gender. Hyperhomocysteinemia
significantly increased the risk of VIE in female patients with
mental illness, and after adjusting for confounding factors, the
interaction still existed. The follow-up stratified analysis gives more
accurate results, suggesting that female mental patients with
hyperhomocysteinemia are at high risk for VTE. The three factors
of hyperhomocysteinemia, hyperprolactinemia and D-dimer were
included in the ROC curve, and the AUC area was 0.912, suggesting
that it has important reference value for the diagnosis of VTE in
patients with mental disorders.

In recent years, more and more researchers were concerned that
patients with mental illness were prone to co-occurring VTE with
atypical clinical symptoms, which were easily missed. The reduction
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P=0.022
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FIGURE 2
Interactive analysis of HCY and gender bar chart group A: plasma
Hcy < 15 umol/L, B group: plasma Hcy > 15 umol/L

of activity caused by mental illness itself and the use of antipsychotic
drugs during treatment can greatly increase the risk of venous
thrombosis in patients with mental illness (21-23). However, in
terms of clinical diagnosis and treatment, the attention to mental
illness complicated with VTE is still low, and there is a high rate of
missed diagnosis, which can easily lead to poor prognosis
of patients.

However, the risk factors for the occurrence of venous
thrombosis in patients with mental illness remain unclear and
may be associated with the mental illness itself and the
administration of antipsychotic drugs.

Homocysteine is an important enzyme in the regulation of
methionine and cysteine metabolism. On the one hand,
homocysteine levels are strongly correlated with psychiatric
symptoms and patient prognosis, and they play a crucial role in
the development of mental illness, particularly schizophrenia (24,
25). On the other hand, hyperhomocysteinemia is a risk factor for
cardiovascular diseases, which can induce endothelial cell injury
and apoptosis by inhibiting the synthesis and repair of DNA
through multiple pathways (26). It can also interfere with NO
metabolism of endothelial cells, lead to the imbalance of NO
metabolism (27) and induce endothelial cell dysfunction. At the
same time, homocysteine can directly or indirectly activate platelets,
promote platelet adhesion and aggregation with a variety of blood

10.3389/fpsyt.2024.1340138

cells and endothelial cells, and regulate the contraction of blood
clots (28). In general, hyperhomocysteinemia may affect
coagulation and fibrinolysis in the body from multiple pathways.

A review of previous studies shows that most studies believe
that hyperhomocysteinemia is an independent risk factor for VTE
and increases the risk of venous thrombosis. Multiple meta-analyses
(11, 29) suggested that hyperhomocysteinemia increased the
incidence of venous thrombosis in patients. The latest meta-
analysis found that the increase of plasma total homocysteine
level was closely related to venous thrombosis. The incidence of
VTE increased by 60% for every 5 mol/L increase in plasma
homocysteine(OR=1.6, 95% CI, 1.10-2.34), which might be
associated with the methylenetetrahydrofolate reductase gene
677TT (MTHEFR 677TT) mutation (11). MTHER is a key enzyme
in homocysteine metabolism, When its gene mutation occurs, it will
lead to the weakening of related enzyme activity and the continuous
accumulation of homocysteine in the blood, resulting in
hyperhomocysteinemia (30). However, the above studies do not
adjust the influence of common confounding factors such as age,
sex, smoking history and BMI, so the conclusions may be biased. A
cohort study (31) found that elevated plasma homocysteine levels
were significantly associated with the future occurrence of VTE.
Patients with homocysteine level > 12.9 p mol/L had a 0.3-fold
increased risk compared with patients with homocysteine level < 8.6
u mol/L, with a HR of 1.31 (95%CI:1.06-1.63). Further
classification of PE and DVT revealed that elevated homocysteine
levels were associated with unprovoked PE (HR=2.13 (95% CI,
1.30-3.51) and unprovoked DVT (HR=1.59 (95% CI, 1.05-2.40).

However, some studies have come to the opposite conclusion. A
case-control study in the Netherlands included 1,689 cases with two
separate control groups, one for general population controls and the
other for partner-matched controls. The case group was compared
with the two groups respectively. After adjusting the common
confounding factors by logistic regression, the level of
homocysteine had nothing to do with VTE. Further stratification
was carried out according to sex, DVT, PE, inductive VTE and non-
inductive VTE. It was still found that the increase of homocysteine
concentration did not increase the incidence of thrombosis in
patients (32).

There is a paucity of related research in patients with mental
illness complicated with VTE. A variety of mental illness can cause an
increase in the concentration of plasma homocysteine in patients (13,
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FIGURE 3

Odds ratios (ORs) with 95% confidence intervals (Cls) for overall venous thromboembolism according to sex.
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FIGURE 4

Receiver operating characteristic (ROC) plot of DDI
+hyperhomocysteinemia + hyperprolactinemia predicting presence
of VTE AUC area was 0.912 (95%Cl:0.873-0.951).

14). An observational study focusing on psychiatric disorders with
VTE found that the most common laboratory risk factors for patients
were elevated FVIII levels and hyperhomocysteinemia, with
approximately 33% of patients having hyperhomocysteinemia (33).
A meta-analysis (34) shows that about 30% of patients with
depression have HHcy, accompanied by a decrease in folic acid
levels, which is much higher than the proportion of
hyperhomocysteinemia in the general population. A case-control
(35) study included 93 patients with schizophrenia and 60 healthy
volunteers found that patients with schizophrenia had lower
concentrations of tetrahydrobiopterin and folic acid and higher
levels of Hcy than healthy volunteers. Some studies have found
that the prevalence of HHcy in patients with schizophrenia can
reach 30-50% (13, 36). A population screening program in China,
which included 110551 subjects from 31 provinces across the

10.3389/fpsyt.2024.1340138

country, found that only about 8 per cent of patients had HHcy
(37). In conclusion, the prevalence of HHcy in patients with mental
illness is substantially higher than that in the general population.

Therefore, this study explored the relationship between
hyperhomocysteinemia and VTE in patients with mental illness.
In this study, the proportion of hyperhomocysteinemia in the case
group and the control group was 40% and 24% respectively, which
was much higher than that in the normal population (8%). This is
consistent with the conclusion that the incidence of
hyperhomocysteinemia in patients with mental illness is higher
than that in the general population.

It was also found that hyperhomocysteinemia was indeed a risk
factor for VTE in patients with mental illness, and it still had a high
risk ratio after adjusting confounding factors. Further analysis
found that there was a strong correlation between
hyperhomocysteinemia and the occurrence of PE in patients with
mental illness. To investigate the correlation between homocysteine
levels and DVT + PE group, a larger sample study is needed in
the future.

In addition, there may be gender differences in the risk of VTE
in hyperhomocysteinemia. The HUNT2 study from Norwegian
(38) found that the risk of VIE was approximately doubled in
male patients with plasma homocysteine concentrations above the
95th percentile, OR= 2.17 (95% CI 1.20-3.91), whereas no
association was observed in female patients, OR=1.00. However,
the stratified analysis of Tsai et al. (12) found that
hyperhomocysteinemia was strongly correlated with the incidence
of VTE in younger patients (<65 years old), female, Caucasian, and
non-diabetic patients.

In this paper, we examined the interaction between
homocysteine levels and gender, which showed that an
interaction was present between homocysteine levels and gender
with a p-interaction value of less than 0.05. This confirmed the
statistical significance of the gender-based interaction analysis
outlined in the article. Further, subgroup analyses substantiated
these findings. The study indicated that female patients suffering
from mental disorders with elevated levels of homocysteine faced a
significantly high risk of developing venous thromboembolism
(VTE). The OR value calculated in the model after adjusting for

TABLE 3 Associations Between hyperhomocysteinemia and VTE(DVT, PE, DVT+PE).

Unadjusted Model 1 Model 2
controls

OR(95%Cl) OR(95%Cl) OR(95%Cl)
DVT(n=64)
Hyperhomocysteinemia 24(37.5) 51(24.4) 1.86(1.02-3.38) 1.97(0.93-4.15) 2.09(0.96-4.56)
PE(n=21)
Hyperhomocysteinemia 10(47.6) 51(24.4) 2.82(1.13-7.02) 3.68(0.99-13.69) 5.08(1.20-21.48)
DVT+PE(n=6)
Hyperh teinemi 3(50.0) 51(24.4) 3.01(0.61-15.83) 13.19(1.28-135.83) 3931

yperhomocysteinemia . ’ .01(0.61-15.. .19(1.28-135. (0.63-2437.51)

VTE, venous thromboembolism; DVT, deep vein thrombosis; PE, pulmonary embolism.
Model 1 adjusted for sex, age, prolactin and DDL
Model 2 adjusted for sex, age, TG, hsCRP, antipsychotic, prolactin and DDI.
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confounding factors was 3.34 (95%CI=1.68-6.65). There were some
differences between this study and previous studies, the reasons may
be as follows: 1. In the gender stratification analysis of
hyperhomocysteinemia, the Norwegian study only explored the
situation where the level of homocysteine was higher than 95
percentile (above 25.9 1 mol/l), which was different from the 15
pumol/L set in this study. 2. Different studies were aimed at different
races and people, most of the previous research subjects are
Caucasians, while the subjects of this study were Asians, and all
of them were patients with mental illness. 3. There were certain
selection bias and mixed bias in different studies.

Although a number of studies have shown that
hyperhomocysteinemia is associated with the occurrence of VTE,
clinical trials have found that reducing homocysteine therapy can
not reduce the incidence of VTE in patients. The VITRO study (39)
aimed to examine the effects of vitamin B supplementation on the
reduction of DVT and PE by reducing homocysteine. The study
recruited 701 patients with confirmed VTE (including 360 patients
with hyperhomocysteinemia and 341 patients with normal
homocysteine). Patients were randomized to the vitamin
treatment and placebo treatment groups, and after 2.5 years of
treatment and follow-up, vitamin treatment was found to reduce
homocysteine levels in the hyperhomocysteine and normal
homocysteine groups by 46% and 33%, but did not reduce the
risk of recurrent venous thrombosis in the patients.

However, there are no randomized clinical trials on VTE in
patients with mental disorders, and it is impossible to determine the
correlation between lowering homocysteine levels with B vitamins
and VTE in patients with mental disorders.

In this study, we plotted the ROC curve by combining DDI with
homocysteine and prolactin for the first time. The value of DDI in
the prediction of VTE had been unequivocally confirmed. A review
of the previous literature found that a variety of antipsychotic drugs
can lead to increased prolactin levels in patients (40, 41). It was
found that the level of serum prolactin increased significantly in
patients with mental illness treated with antipsychotics, and the
increase of prolactin was positively correlated with the levels of DDI
and fibrin/fibrinogen degradation products, which would increase
the concentration of coagulation markers in patients (42). Some
scholars had proposed that prolactin can bind to specific receptors
on the surface of platelets to enhance platelet activity (43, 44). And
prolactin can induce inflammatory response in the body, lead to the
activation of a variety of inflammatory mediators and inflammatory
cells, and affect endothelial function, thus directly or indirectly
promote the formation of thrombus (45, 46). Therefore, we plotted
the ROC curve combined with these three indicators for the first
time. The results indicate that the combination of DDI,
homocysteine and prolactin has a good predictive performance
for the incidence of VTE in patients with mental illness.

Referring to the literature, this is the first clinical study to explore
the relationship between hyperhomocysteinemia and VTE in patients
with mental illness. as mentioned above, previous studies focused on
the relationship between hyperhomocysteinemia and VTE in the
general population, and the conclusions were different, which may be
related to the selection bias of the included population, the different
definition of hyperhomocysteinemia and the influence of confounding
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factors. Secondly, the blood samples in this study were collected before
the VTE event, so it can further substantiate the causal relationship
between hyperhomocysteinemia and VTE in patients with mental
illness. This paper also performed a subgroup analysis according to the
thrombus site, and further analyzed the interaction between sex and
homocysteine, and then conducted stratified analysis by sex. Based on
the study of this paper, we discovered that female mental patients with
hyperhomocysteinemia were at high risk of VTE. This study is
beneficial for clinicians to detect high-risk patients early and initiate
thrombus prevention measures for high-risk patients as soon as
possible, so as to effectively reduce poor prognosis.

However, this study also had some limitations, in the subgroup
analysis according to the thrombus site, the number of cases in
some subgroups was small, especially in the DVT+PE group, so the
conclusion may be biased, resulting in underestimating the
association between hyperhomocysteinemia and DVT+PE group.
Secondly, most of the patients included in this study were over 50
years old, so the conclusions may not be applicable to young
patients with mental illness. Additionally, this investigation was a
single-center study involving Chinese patients with mental
disorders, predominantly those suffering from depression, and
owing to the lack of severity assessment in the initial case data, a
classification of disease severity was not incorporated into the
statistical model. Moreover, in the process of data collection, it
was observed that antipsychotic medications varied significantly in
their varieties and dosages, so they couldn’t be included in the
statistical model. As a result, a binary classification approach was
used without dosage information. Due to considerable variability in
patient heterogeneity concerning the temporal relationship between
fasting blood samples and thrombotic events, this section was not
further analyzed in this paper. Finally, the predictors of this paper
can not quantitatively evaluate the thrombus risk of patients with
mental illness, and larger samples and further studies are needed in
the future to develop a unique predictor of thrombus risk for
patients with mental illness.

Patients with mental illness are at risk of VTE. Because of their
diseases and the influence of taking antipsychotic drugs, they will
increase the risk of metabolic syndrome. Therefore, the risk factors
of VTE in patients with mental illness may be different from the
general population. More studies are needed to explore the risk
factors of VTE in patients with mental illness in the future. Further
research will help to develop a unique thrombus risk assessment
form for patients with mental illness in the future, so that high-risk
patients can be identified early and accurate risk stratification can be
carried out for patients. For high-risk patients, we should be
vigilant, start physical prevention as early as possible (encourage
more drinking water, more activities and the use of double lower
extremity DVT pumps, etc.), and use drugs when necessary, so as to
reduce the occurrence of VIE and improve the clinical prognosis
of patients.

Conclusion

In patients with psychiatric disorders, a strong correlation was
found between hyperhomocysteinemia and Pulmonary Embolism
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(PE). An interaction between homocysteine levels and gender was
observed. Hyperhomocysteinemia significantly increases the risk of
Venous Thromboembolism (VTE) in female psychiatric patients.
Therefore, the conclusion of this article is that female psychiatric
patients with hyperhomocysteinemia constitute a high-risk group
for VTE. This discovery has important clinical implications,
indicating that early preventive measures can be taken for this
high-risk group. This will reduce the risk of thromboembolic events
during hospitalization for patients with psychiatric disorders,
thereby improving their clinical outcomes.

Data availability statement

The original contributions presented in the study are included
in the article/supplementary material. Further inquiries can be
directed to the corresponding author.

Ethics statement

The study passed ethical review by the Ethics Committee of Sir
Run Run Shaw Hospital, College of Medicine, Zhejiang University
(Study Approval No.0433). The ethics committee waived the
requirement of written informed consent for participation due to
the retrospective design. The studies were conducted in accordance
with the local legislation and institutional requirements.

Author contributions

JW: Data curation, Investigation, Methodology, Software,
Writing - original draft. YZ: Data curation, Investigation,
Methodology, Writing — review & editing. KR: Data curation,
Investigation, Writing - review & editing. YL: Data curation,

References

1. Khan F, Tritschler T, Kahn SR, Rodger MA. Venous thromboembolism. Lancet.
(2021) 398:64-77. doi: 10.1016/50140-6736(20)32658-1

2. Zhang Z, Lei ], Shao X, Dong F, Wang ], Wang D, et al. Trends in hospitalization
and in-hospital mortality from VTE, 2007 to 2016, in China. Chest. (2019) 155:342-53.
doi: 10.1016/j.chest.2018.10.040

3. Kowal C, Peyre H, Amad A, Pelissolo A, Leboyer M, Schiirhoff F, et al. Psychotic,
mood, and anxiety disorders and venous thromboembolism: A systematic review and
meta-analysis. Psychosom Med. (2020) 82:838-49. doi: 10.1097/
PSY.0000000000000863

4. Hoirisch-Clapauch S. Anxiety-related bleeding and thrombosis. Semin Thromb
Hemost. (2018) 44:656-61. doi: 10.1055/s-0038-1639501

5. Takeshima M, Ishikawa H, Shimizu K, Kanbayashi T, Shimizu T. Incidence of
venous thromboembolism in psychiatric inpatients: a chart review. Neuropsychiatr Dis
Treat. (2018) 14:1363-70. doi: 10.2147/NDT

6. Wang Z, Yang Y, He X, Jiang X, Gao X, Liu P, et al. Incidence and clinical features
of venous thromboembolism in inpatients with mental illness. Clin Appl Thromb
Hemost. (2023) 29:10760296231160753. doi: 10.1177/10760296231160753

7. Fu Y, Wang X, Kong W. Hyperhomocysteinaemia and vascular injury: advances in
mechanisms and drug targets. Br ] Pharmacol. (2018) 175:1173-89. doi: 10.1111/bph.13988

Frontiers in Psychiatry

10.3389/fpsyt.2024.1340138

Methodology, Writing - review & editing. KY: Supervision,
Writing - review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This study
was supported by the National Natural Science Foundation of
China (82170054), the Natural Science Foundation of Zhejiang
Province (LY21H010003), the Medical Science and Technology
Project of Zhejiang Province, China(2022RC037), the Medical
and Health Science and Technology Program of Zhejiang
Province, China(2019339118).

Acknowledgments

We wish to thank all the study participants and colleagues who
supported us.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

8. Zhang N, Zhu L, Wu X, Yan R, Yang S, Jiang X, et al. The regulation of Erol-alpha in
homocysteine-induced macrophage apoptosis and vulnerable plaque formation in
atherosclerosis. Atherosclerosis. (2021) 334:39-47. doi: 10.1016/j.atherosclerosis.2021.08.015

9. Skovierova H, Vidomanova E, Mahmood S, Sopkova J, Drgova A, Cervenova T,

et al. The molecular and cellular effect of homocysteine metabolism imbalance on
human health. Int ] Mol Sci. (2016) 17(10):1733. doi: 10.3390/ijms17101733

10. Koktirk N, Kanbay A, Aydogdu M, Ozyilmaz E, Bukan N, Ekim N.
Hyperhomocysteinemia prevalence among patients with venous thromboembolism.
Clin Appl Thromb Hemost. (2011) 17:487-93. doi: 10.1177/1076029610378499

11. Den Heijer M, Lewington S, Clarke R. Homocysteine, MTHFR and risk of

venous thrombosis: a meta-analysis of published epidemiological studies. ] Thromb
Haemost. (2005) 3:292-9. doi: 10.1111/j.1538-7836.2005.01141.x

12. Tsai AW, Cushman M, Tsai MY, Heckbert SR, Rosamond WD, Aleksic N, et al. Serum
homocysteine, thermolabile variant of methylene tetrahydrofolate reductase (MTHFR), and
venous thromboembolism: Longitudinal Investigation of Thromboembolism Etiology (LITE).
Am ] Hematol. (2003) 72:192-200. doi: 10.1002/ajh.10287

13. Yang Y, Wang J, Xiong Z, Yao X, Zhang Y, Ning X, et al. Prevalence and clinical
demography of hyperhomocysteinemia in Han Chinese patients with schizophrenia. Eur
Arch Psychiatry Clin Neurosci. (2021) 271:759-65. doi: 10.1007/s00406-020-01150-x

frontiersin.org


https://doi.org/10.1016/S0140-6736(20)32658-1
https://doi.org/10.1016/j.chest.2018.10.040
https://doi.org/10.1097/PSY.0000000000000863
https://doi.org/10.1097/PSY.0000000000000863
https://doi.org/10.1055/s-0038-1639501
https://doi.org/10.2147/NDT
https://doi.org/10.1177/10760296231160753
https://doi.org/10.1111/bph.13988
https://doi.org/10.1016/j.atherosclerosis.2021.08.015
https://doi.org/10.3390/ijms17101733
https://doi.org/10.1177/1076029610378499
https://doi.org/10.1111/j.1538-7836.2005.01141.x
https://doi.org/10.1002/ajh.10287
https://doi.org/10.1007/s00406-020-01150-x
https://doi.org/10.3389/fpsyt.2024.1340138
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Wang et al.

14. Smith AD, Refsum H. Homocysteine B. Vitamins, and cognitive impairment.
Annu Rev Nutr. (2016) 36:211-39. doi: 10.1146/annurev-nutr-071715-050947

15. Obeid R, McCaddon A, Herrmann W. The role of hyperhomocysteinemia and
B-vitamin deficiency in neurological and psychiatric diseases. Clin Chem Lab Med.
(2007) 45:1590-606. doi: 10.1515/CCLM.2007.356

16. Kupfer DJ, Kuhl EA, Regier DA. DSM-5-the future arrived. JAMA (2013) 309
(16):1691-2. doi: 10.1001/jama.2013.2298

17. Finkelstein JD, Martin JJ. Homocysteine. Int ] Biochem Cell Biol. (2000) 32:385—
9. doi: 10.1016/S1357-2725(99)00138-7

18. Melmed S, Casanueva FF, Hoffman AR, Kleinberg DL, Montori VM, Schlechte
JA, et al. Diagnosis and treatment of hyperprolactinemia: an Endocrine Society clinical
practice guideline. J Clin Endocrinol Metab. (2011) 96:273-88. doi: 10.1210/jc.2010-
1692

19. Rozemeijer K, le Cessie S, van Hylckama Vlieg A, Rosendaal FR, Vandenbroucke
JP, Poole C, et al. Exposure opportunity: the advantages of including men in analyses of
female-related risk factors. Am J Epidemiol. (2017) 185:965-73. doi: 10.1093/aje/kww193

20. Roach RE, Lijfering WM, Rosendaal FR, Cannegieter SC, le Cessie S. Sex
difference in risk of second but not of first venous thrombosis: paradox explained.
Circulation. (2014) 129:51-6. doi: 10.1161/CIRCULATIONAHA.113.004768

21. Arasteh O, Nomani H, Baharara H, Sadjadi SA, Mohammadpour AH, Ghavami
V, et al. Antipsychotic drugs and risk of developing venous thromboembolism and
pulmonary embolism: A systematic review and meta-analysis. Curr Vasc Pharmacol.
(2020) 18:632-43. doi: 10.2174/1570161118666200211114656

22. Conti V, Venegoni M, Cocci A, Fortino I, Lora A, Barbui C. Antipsychotic drug
exposure and risk of pulmonary embolism: a population-based, nested case-control
study. BMC Psychiatry. (2015) 15:92. doi: 10.1186/s12888-015-0479-9

23. Barbui C, Conti V, Cipriani A. Antipsychotic drug exposure and risk of venous
thromboembolism: a systematic review and meta-analysis of observational studies.
Drug Saf. (2014) 37:79-90. doi: 10.1007/s40264-013-0127-6

24. Misiak B, Frydecka D, Slezak R, Piotrowski P, Kiejna A. Elevated homocysteine
level in first-episode schizophrenia patients-the relevance of family history of
schizophrenia and lifetime diagnosis of cannabis abuse. Metab Brain Dis. (2014)
29:661-70. doi: 10.1007/s11011-014-9534-3

25. Akanji AO, Ohaeri JU, Al-Shammri SA, Fatania HR. Associations of blood
homocysteine concentrations in Arab schizophrenic patients. Clin Biochem. (2007)
40:1026-31. doi: 10.1016/j.clinbiochem.2007.06.001

26. Lehotsky J, Petras M, Kovalska M, Tothova B, Drgova A, Kaplan P. Mechanisms
involved in the ischemic tolerance in brain: effect of the homocysteine. Cell Mol
Neurobiol. (2015) 35:7-15. doi: 10.1007/s10571-014-0112-3

27. Lai WK, Kan MY. Homocysteine-induced endothelial dysfunction. Ann Nutr
Metab. (2015) 67:1-12. doi: 10.1159/000437098

28. Litvinov RI, Peshkova AD, Le Minh G, Khaertdinov NN, Evtugina NG, Sitdikova
GF, et al. Effects of hyperhomocysteinemia on the platelet-driven contraction of blood
clots. Metabolites. (2021) 11(6):354. doi: 10.3390/metabo11060354

29. den Heijer M, Rosendaal FR, Blom HJ, Gerrits WB, Bos GM.
Hyperhomocysteinemia and venous thrombosis: a meta-analysis. Thromb Haemost.
(1998) 80:874-7.

30. Zaric BL, Obradovic M, Bajic V, Haidara MA, Jovanovic M, Isenovic ER.
Homocysteine and hyperhomocysteinaemia. Curr Med Chem. (2019) 26:2948-61.
doi: 10.2174/0929867325666180313105949

31. Aday AW, Duran EK, Van Denburgh M, Kim E, Christen WG, Manson JE, et al.
Homocysteine is associated with future venous thromboembolism in 2 prospective

Frontiers in Psychiatry

118

10.3389/fpsyt.2024.1340138

cohorts of women. Arterioscler Thromb Vasc Biol. (2021) 41:2215-24. doi: 10.1161/
ATVBAHA.121.316397

32. Ospina-Romero M, Cannegieter SC, den Heijer M, Doggen CJM, Rosendaal FR,
Lijfering WM. Hyperhomocysteinemia and risk of first venous thrombosis: the
influence of (Unmeasured) confounding factors. Am J Epidemiol. (2018) 187:1392-
400. doi: 10.1093/aje/kwy004

33. Masopust J, Bazantova V, Kuca K, Klimova B, Valis M. Venous
thromboembolism as an adverse effect during treatment with olanzapine: A case
series. Front Psychiatry. (2019) 10:330doi: 10.3389/fpsyt.2019.00330

34. Stanger O, Fowler B, Piertzik K, Huemer M, Haschke-Becher E, Semmler A, et al.
Homocysteine, folate and vitamin B12 in neuropsychiatric diseases: review and
treatment recommendations. Expert Rev Neurother. (2009) 9:1393-412. doi: 10.1586/
ern.09.75

35. Zhilyaeva TV, Kasyanov ED, Semennov IV, Rukavishnikov GV, Piatoikina AS,
Kostina OV, et al. Tetrahydrobiopterin deficiency in schizophrenia: Biochemical and
clinical aspects. J Psychiatr Res. (2022) 153:141-8. doi: 10.1016/jpsychires.2022.07.020

36. Geller V, Friger M, Sela BA, Levine J. Elevated homocysteine level in siblings of
patients with schizophrenia. Psychiatry Res. (2013) 210:769-72. doi: 10.1016/
j.psychres.2013.08.016

37. Tu W, Yan F, Chao B, Ji X, Wang L. Status of hyperhomocysteinemia in China:
results from the China Stroke High-risk Population Screening Program, 2018. Front
Med. (2021) 15:903-12. doi: 10.1007/s11684-021-0871-4

38. Naess IA, Christiansen SC, Romundstad PR, Cannegieter SC, Blom HJ, Rosendaal
FR, et al. Prospective study of homocysteine and MTHER 677TT genotype and risk for
venous thrombosis in a general population-results from the HUNT 2 study. Br J
Haematol. (2008) 141:529-35. doi: 10.1111/j.1365-2141.2008.07073.x

39. den Heijer M, Willems HP, Blom HJ, Gerrits WB, Cattaneo M, Eichinger S, et al.
Homocysteine lowering by B vitamins and the secondary prevention of deep vein
thrombosis and pulmonary embolism: A randomized, placebo-controlled, double-
blind trial. Blood. (2007) 109:139-44. doi: 10.1182/blood-2006-04-014654

40. Kroigaard SM, Clemmensen L, Tarp S, Pagsberg AK. A meta-analysis of
antipsychotic-induced hypo- and hyperprolactinemia in children and adolescents. J
Child Adolesc Psychopharmacol. (2022) 32:374-89. doi: 10.1089/cap.2021.0140

41. Burghardt KJ, Mando W, Seyoum B, Yi Z, Burghardt PR. The effect of
antipsychotic treatment on hormonal, inflammatory, and metabolic biomarkers in
healthy volunteers: A systematic review and meta-analysis. Pharmacotherapy. (2022)
42:504-13. doi: 10.1002/phar.2689

42. Ishioka M, Yasui-Furukori N, Sugawara N, Furukori H, Kudo S, Nakamura K.
Hyperprolactinemia during antipsychotics treatment increases the level of coagulation
markers. Neuropsychiatr Dis Treat. (2015) 11:477-84. doi: 10.2147/NDT.S75176

43. Atmaca A, Gurlek A, Dagdelen S, Erarslan N, Buyukasik Y, Gultekin M, et al.
Hyperprolactinemia of pregnancy is not associated with increased in vivo platelet
activity and shortened in vitro bleeding times. Exp Clin Endocrinol Diabetes. (2006)
114:188-91. doi: 10.1055/s-2006-924064

44. Wallaschofski H, Kobsar A, Sokolova O, Siegemund A, Stepan H, Faber R, et al.
Differences in platelet activation by prolactin and leptin. Horm Metab Res. (2004)
36:453-7. doi: 10.1055/s-2004-825727

45. van Zaane B, Squizzato A, Reuwer AQ, van Zanten AP, Twickler MT, Dekkers
OM, et al. Prolactin and venous thrombosis: indications for a novel risk factor?
Arterioscler Thromb Vasc Biol. (2011) 31:672-7. doi: 10.1161/ATVBAHA.110.209569

46. Montes de Oca P, Macotela Y, Nava G, Lopez-Barrera F, de la Escalera GM,
Clapp C. Prolactin stimulates integrin-mediated adhesion of circulating mononuclear
cells to endothelial cells. Lab Invest. (2005) 85:633-42. doi: 10.1038/labinvest.3700256

frontiersin.org


https://doi.org/10.1146/annurev-nutr-071715-050947
https://doi.org/10.1515/CCLM.2007.356
https://doi.org/10.1001/jama.2013.2298
https://doi.org/10.1016/S1357-2725(99)00138-7
https://doi.org/10.1210/jc.2010-1692
https://doi.org/10.1210/jc.2010-1692
https://doi.org/10.1093/aje/kww193
https://doi.org/10.1161/CIRCULATIONAHA.113.004768
https://doi.org/10.2174/1570161118666200211114656
https://doi.org/10.1186/s12888-015-0479-9
https://doi.org/10.1007/s40264-013-0127-6
https://doi.org/10.1007/s11011-014-9534-3
https://doi.org/10.1016/j.clinbiochem.2007.06.001
https://doi.org/10.1007/s10571-014-0112-3
https://doi.org/10.1159/000437098
https://doi.org/10.3390/metabo11060354
https://doi.org/10.2174/0929867325666180313105949
https://doi.org/10.1161/ATVBAHA.121.316397
https://doi.org/10.1161/ATVBAHA.121.316397
https://doi.org/10.1093/aje/kwy004
https://doi.org/10.3389/fpsyt.2019.00330
https://doi.org/10.1586/ern.09.75
https://doi.org/10.1586/ern.09.75
https://doi.org/10.1016/j.jpsychires.2022.07.020
https://doi.org/10.1016/j.psychres.2013.08.016
https://doi.org/10.1016/j.psychres.2013.08.016
https://doi.org/10.1007/s11684-021-0871-4
https://doi.org/10.1111/j.1365-2141.2008.07073.x
https://doi.org/10.1182/blood-2006-04-014654
https://doi.org/10.1089/cap.2021.0140
https://doi.org/10.1002/phar.2689
https://doi.org/10.2147/NDT.S75176
https://doi.org/10.1055/s-2006-924064
https://doi.org/10.1055/s-2004-825727
https://doi.org/10.1161/ATVBAHA.110.209569
https://doi.org/10.1038/labinvest.3700256
https://doi.org/10.3389/fpsyt.2024.1340138
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

? frontiers ‘ Frontiers in Psychiatry

@ Check for updates

OPEN ACCESS

EDITED BY

Karen Tabb,

University of Illinois at Urbana-Champaign,
United States

REVIEWED BY
Samaneh Torkian,

Iran University of Medical Sciences, Iran
John M. Davis,

University of Illinois Chicago, United States

*CORRESPONDENCE

Getasew Kibralew
walelignegetasew@gmail.com;
Getasew.Kibralew@uog.edu.et

RECEIVED 27 December 2023
ACCEPTED 22 May 2024
PUBLISHED 21 June 2024

CITATION
Kibralew G, Demilew D, Koye S, Yitayih S,

Kelebie M, Melkam M, Tadesse G, Fentahun S,

Nakie G, Wassie YA and Amare T (2024)
Prevalence and associated factors of
premenstrual dysphoric disorder among high
school students in Finote Selam town,
northwest Ethiopia.

Front. Psychiatry 15:1362118.

doi: 10.3389/fpsyt.2024.1362118

COPYRIGHT

© 2024 Kibralew, Demilew, Koye, Yitayih,
Kelebie, Melkam, Tadesse, Fentahun, Nakie,
Wassie and Amare. This is an open-access
article distributed under the terms of the

Creative Commons Attribution License (CC BY).

The use, distribution or reproduction in other
forums is permitted, provided the original
author(s) and the copyright owner(s) are
credited and that the original publication in
this journal is cited, in accordance with
accepted academic practice. No use,
distribution or reproduction is permitted
which does not comply with these terms.

Frontiers in Psychiatry

TvpPE Original Research
PUBLISHED 21 June 2024
DO110.3389/fpsyt.2024.1362118

Prevalence and associated
factors of premenstrual
dysphoric disorder among high
school students in Finote Selam
town, northwest Ethiopia

Getasew Kibralew™, Demeke Demilew?, Selam Koye*,
Sewbesew Yitayih', Mulualem Kelebie®, Mamaru Melkam?,
Gebresilassie Tadesse®, Setegn Fentahun?, Girum Nakie®,
Yilkal Abebaw Wassie? and Tadele Amare*

‘Department of Psychiatry, School of Medicine, College of Medicine and Health Science, University of
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Background: Premenstrual dysphoric disorder (PMDD) is the most prevalent but
neglected psychiatric disorder, with somatic symptoms that are severe enough to
markedly affect usual daily activities and have a negative impact on mental health
and quality of life by affecting female patients’ behavior and cognition. Studies
regarding premenstrual dysphoric disorder and associated factors among high
school students in low- and middle-income countries are limited. Therefore, the
aim of this study was to assess the prevalence and associated factors of PMDD
among high school students, and this is pivotal in further investigation.

Methods: A school-based cross-sectional study was conducted from March 25
to April 17, 2023 using a simple random-sampling technique to select a sample of
564 participants. Premenstrual dysphoric disorder was assessed using the
Diagnostic and Statistical Manual of Mental Disorders (DSM-5). Self-
administered standardized questionnaires were used to collect data.

Result: A total of 548 study participants participated, with a 97.2% response rate.
The prevalence of premenstrual dysphoric disorder among high school students
was found to be 33.03% (95%Cl: 29.20-37.09). In a multivariable analysis,
irregular menstruation cycle (AOR = 4.242, 95%Cl = 2.182-8.246), depression
(AOR = 5.272, 95%Cl = 2.779-10.002), having greater than 4 days of
menstruation bleeding duration (AOR = 2.138, 95%Cl = 1.105-4.138), and high
perceived stress (AOR = 3.468, 95%CL = 1.217-9.880) were the factors
significantly associated with premenstrual dysphoric disorder.

Conclusion: The overall prevalence of PMDD which was one-third among high
school students was high. Moreover, long duration of menstruation bleeding,
depressive symptoms, irregular menstruation cycle, and high perceived stress
were significant factors in PMDD. Therefore, it needs early screening and
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intervention in primary healthcare settings, especially for those who have high
perceived stress, having depression, having a long duration of menstruation
bleeding, and having an irregular menstruation cycle, so as to have good
academic achievement and psychological wellbeing.

KEYWORDS

premenstrual dysphoric disorder, high school students, prevalence, associated

factors, Ethiopia

Introduction

Premenstrual dysphoric disorder (PMDD) is a combination of
physical pain and emotional or behavioral abnormalities that start
around a week before the start of menstruation (1). Around the
world, 3% to 8% of women of reproductive age experience
premenstrual dysphoric disorder (PMDD) (2). Prevalence data
from around the world reveals that up to 75% of all women of
reproductive age may suffer premenstrual syndrome (PMS), with
5% to 20% of women of reproductive age reporting moderate to
severe premenstrual complaints. About 94.8% of women of
reproductive age had PMS, characterized by one or more
physical, emotional, or behavioral symptoms in the days leading
up to menstruation (15 to 49 years) (3). In Africa, including
Ethiopia, the magnitude of premenstrual dysphoric disorder is
between 10.2% and 66.9% (4-7).

Premenstrual dysphoric disorder (PMDD) is a serious condition
that seriously impairs a woman’s functionality and quality of life. It
affects female behavior, cognitive capacities, mental health status (like
being seven times more likely to have suicidal thoughts and nearly
four times more likely to attempt suicide), academic performance,
interpersonal relationships, daily activities, and work productivity. A
woman’s general physical health can all be negatively impacted by
PMDD (8-11). Even though the majority of women with PMS can
carry out their daily tasks when in its extreme form, this condition has
been linked to increased absenteeism from work and school, poor
academic performance, high suicide ideation and attempt rates, and
significant mental health issues (5, 12).

Students struggle to get out of bed and be at class on time, and
unexpected mood changes make it challenging to deal with the
fallout. When PMS is not treated and women experience additional
personal or environmental stress, the symptoms become more
severe, eventually developing into PMDD, a mental disease (13-15).

Different factors affect PMDD, including age, body mass index
(BMI <30 kg), monthly pain, amount of menstrual blood loss, history

Abbreviations: PMDD, premenstrual dysphoric disorder; PMS, premenstrual
syndrome; PSS-10, Perceived Stress Scale—10 items; AOR, adjusted odds ratio;
ASSIST, Alcohol, Smoking, and Substance Involvement Screening Test; CI,
confidence interval; COD, crude odd ratio; DSM, Diagnostic and Statistical
Manual of Mental Disorders; WHO, World Health Organization.
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of physical and mental illness, treatment-seeking behavior, history of
traumatic events, sleeping hours, physical activity, not using the family
planning method, and maternal history of PMS (16-18). Blood loss
during periods, the existence of dysmenorrhea, a mother or sister with
a positive premenstrual syndrome, and low agreeableness and
extroversion as well as high neuroticism were significant risk factors
for PMDD in terms of personality traits (10, 19, 20).

A family history of PMS and dysmenorrhea increases the risk.
Other menstrual characteristics, such as age at menarche, irregular
menstruation, a longer average menstrual cycle, menorrhagia,
consuming tea, coffee, sweets or sweetened beverages, and junk food,
food intake, and stress were significant predictors of PMDD (4, 10, 21).

While PMDD among high school students has been relatively
well researched in developed countries, more premenstrual
syndrome studies are available in developing countries, including
Ethiopia. Nevertheless, in Africa, including Ethiopia, some
premenstrual dysphoric disorder studies are available among
university students. According to my research engine, a few
studies were conducted among high school students in developing
countries. Even though premenstrual disorders (PMDD) have a
significant impact on academic performance, yet, in Ethiopia,
premenstrual difficulties still receive insufficient attention (19).
Those few studies were done without including factors like
perceived stress and clinical factors like a history of mental illness
(suicide and major depression). Therefore, this study assessed the
prevalence of PMDD and various factors that might lead to early
interventions for further obstacles among high school students.

Methods and materials
Study area, design, and period

The study was conducted in west Gojjam. Finote Selam town is
one of the zones in the Amhara Region of Ethiopia. It is far by
171.2 km from Bahir Dar of Amhara Region town and 246 km from
Addis Ababa, the capital city of Ethiopia. Based on the 2007
national census conducted by the Central Statistical Agency of
Ethiopia (CSA), this town had a total population of 25,913, of whom
13,035 were men and 12,878 women. Most (97.92%) inhabitants
practice Ethiopian Orthodox Christianity, and 2.08% are Muslim.
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Moreover, 99.45% are members of the Amhara ethnic group. Three
governmental high schools currently enroll 4,055 female students,
but there are no private schools. There is one primary hospital and
two health centers in the district which serve the community. A
school-based cross-sectional study design was employed from
March 25 to April 17, 2023 in Finote Selam town high school
students. The source population was high school students who have
been studying in Finote Selam town, and the study population
comprised all high school students who were available during the
data collection period in 2023.

Inclusion criteria
Students who have attended a class during the data collection
time were included.

Exclusion criteria

High school students who were in serious conditions like illness
at data collection time were excluded. Students who transferred
from other schools to Finote Selam High School in the second
semester of 2023 were also excluded.

Sample size determination and
sampling techniques

The sample size was determined by assuming a single
proportional formula. The prevalence of premenstrual dysphoric
disorder was taken from a previously published study in Ethiopia at
Ayder High School, Mekelle, and the magnitude of premenstrual
dysphoric disorder was at 30.9% (22). The sample size (n) is
calculated using a 95% confidence interval (CI) and a margin of
error of 4% as follows:

n = (Zo./2)2p(1 - p)
d2

where n = sample

z = critical value, 1.96

p = assumed prevalence of premenstrual dysphoric disorder
from the previous study at Mekelle High School, 30.9%

d = precision (marginal error), 0.04

q=1-p

So, the minimum sample size was derived as follows:

n = (1.96)2x0.309%0.691 = 513
(0.04)2

Including 10% of the non-response rate, the final sample size
was 513 + 51 = 564.

Associated factors, including severe menstrual pain, high
perceived stress, and severe degree of dysmenorrhea, were highly
associated with PMDD from previous studies at the University of
Gondar and Wollo University (19, 22, 23). Therefore, using Epinfo
version 7 software by double population formula, 95%CI and power
80% can be calculated, and high school students in the area of the
study were stratified based on their schools in each grade, which are
grade 9, grade 10, grade 11, and grade 12. Data from the Education
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Office indicated that the total number of high school students
during data collection was 4,055 (grade 9 = 1,685, grade
10 = 1,070, grade 11 = 778, and grade 12 = 522). Then, the
proportional allocation of study subjects for each school and each
grade was calculated. Finally, a computer-generated method was
used to select study participants from each stratum.

Data collection tool

Data was gathered using a comprehensive, well-organized
questionnaire that was created after evaluating related literature
and being adjusted for our situation.

An outcome variable prevalence of premenstrual dysphoric
disorder was assessed by using DSM-5. The American Psychiatric
Association produced the DSM-5, which is presently used in Ethiopia
to diagnose clinical PMDD. Female students were deemed to have
PMDD if they reported at least five DSM-5 diagnostic criteria
symptoms in most of their menstrual cycles. These symptoms had
to be present in the final week before the start of menstruation (1).

The Perceived Stress Scale-10 item (PSS-10), determined to be
extremely reliable for assessing the role of stress in the etiology of
psychiatric and behavioral illnesses, was used to measure individual
stress levels. Scores on the PSS-10 ranging from 0 to 13 indicated
low felt stress, scores 14 to 26 indicated moderately perceived stress,
and scores 27 to 40 were thought to indicate highly perceived stress.
In the evaluation of its dependability, a Cronbach’s alpha of 0.88
was used (24).

Depression in high school was assessed using Patient Health
Questioner (PHQ-9). It is a nine-item version, and each item
response is rated as “0” (not at all) to “3” (nearly every day); the
total score ranges from 0 to 27, with a cutoff >5 to indicate having
depression symptoms. It has sensitivity of 88% and specificity of
88%. PHQ-9 has been translated and validated in Ethiopia and has
been used extensively therein previously to assess depression (25).

The Oslo three-item social support scale, which had a
cumulative score range of 3 to 14 and comprised three major
categories, was used to evaluate social support. Respondents who
scored between 3 and 8, 9 and 12, and 13 and 14 were classified as
having weak, moderate, and strong social support, respectively,
according to this category. Cronbach’s alpha for the current study
was 0.79, indicating acceptable reliability (26).

Structured yes/no questions were used to evaluate clinical factors
such as family history of mental illness, history of other mental
illnesses, suicidal ideation and attempt, and chronic medical illness.

The World Health Organization’s (WHO) ASSIST (Alcohol,
Smoking, and Substance Involvement Screening Test), a highly
validated instrument, was utilized in the questionnaire’s behavioral
component sections, which include questions about substance use
for its evaluation (current use and ever use) (27, 28).

The obstetric and gynecological variables menstrual cycle,
menstrual pain, and age of menarche were evaluated using
structured questions taken from the literature. The number of
pads used per day during the menstrual period was used to
calculate the amount of menstruation (22).
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Menstrual pain was measured using a three-point verbal rating
scale (VRS) with the adjectives mild, moderate, and severe rather
than the four-point VRS with a “no pain” category. Only
respondents who reported having dysmenorrhea were asked to
rate their pain levels (29, 30).

Data collection

Data were collected using self-administered questionnaires.
Three BSc nurses collected data using self-administered
questionnaires. Two BSc psychiatry profession supervisors and
the principal investigator were participating. For those data
collectors and the supervisor, one training day was given before
the data collection date. During the training, the objectives of the
study were discussed. The data collection methods and tools, as well
as how to handle ethical issues, were discussed with the data
collectors. The structured questionnaire was also discussed in
detail by going through each question with clarification for doubt.

Data quality assurance

To control the quality of the data, the questionnaire was
translated appropriately into the local

Ambaric language. At 1 week before the actual data collection,
the questionnaire was pretested. Collection time was on 5% (N = 28)
of Jiga High School students’ studies, which was not be included in
the primary survey. Therefore, the dependent variable tool
assessment (DSM-5) Cronbach alpha was 0.83. The collected
data was adequately handled, reviewed, and checked for
completeness and consistency by the supervisor and principal
investigator each day.

Data processing and analysis

The collected data were coded, cleaned, entered, and checked
into the computer using EPI data version 4.6.02 and then imported
into STATA version 14 to generate descriptive statistics: means,
frequencies, percentages, and standard deviations. Logistic
regression was used to determine an association between
dependent and independent variables and to adjust odds ratios,
and the significance level was determined. Using a confidence
interval of 95%, univariable and multivariable logistic regressions
were used to identify the independent predictors of premenstrual
dysphoric disorder. This was done by entering each independent
variable separately into the univariable analysis. The variables with
a p-value of less than 0.2 on the univariable analysis were entered
into the multivariable analysis. The statistically significant variables
are then considered. An association with a p-value less than or equal
to 0.05 on logistic regression was considered a predictor of
premenstrual dysphoric disorder. Hosmer and Lemeshow test,
with a p-value of 0.8026 for premenstrual dysphoric disorder, was
applied to test the logistic regression model for the goodness of fit.
Multicollinearity was performed for the model, and none of the
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variables scored above 10 (mean VIF = 1.27). For all statistical tests,
a p-value less than 0.05 was considered significant.

Results

Sociodemographic characteristics of
the respondents

Data were obtained from 548 female high school students with a
response rate of 97.2%. The mean age of the participants was 17.312
+ 1.631, ranging from 15 to 22 years old, and 415 (75.73%) were
between 15 to 18 years old. Almost three-fourths, 409 (74.64%), of
students were originally from urban areas. The majority of students
were single, 469 (85.58%), and more than half of the students lived
with their two parents, 316 (57.66%) (Table 1).

Clinical characteristics of the respondents

Out of the total participants,12 (2.19%) students had a known
chronic medical illness, 19 (3.47%) had a history of mental illness,
47 (8.58%) had a family history of mental illness, 31 (5.66%) had
lifetime suicide ideation, and 13 (2.32%) students had suicidal
ideation within the last 12 months—from those students, seven
(1.28%) had a suicide attempt within the last 3 months—and 209
(38.14%) students had depression symptoms (Table 2).

Substance-related factors of
the respondents

Regarding substance use, out of out of 548 students, 86 (89.58%)
had drunk alcohol at least once in their lifetime, whereas khat and
cigarette lifetime users were seven (7.29%) and three (3.13%),
respectively. Within the last 3 months, the total number of
respondents who used alcohol was 26 (100%) (Table 3).

Psychosocial-related factors of
the respondents

Regarding social support factors, among the total participants,
165 (30.11%) had poor social support, 308 (56.20%) had moderate
social support, and 75 (13.69%) had strong social support (Figure 1).

Regarding perceived stress factors, from the total participants,
324 (59.12%) had low stress,176 (32.12%) had moderate stress, and
48 (8.7%) had high stress (Figure 2).

Gynecological and obstetric characteristics
of the respondents

Of the total participants, 386 (67.15%) had menses that started

at the age of 13 to 16 years, and more than half of the respondents,
304 (55.47%), had irregular menstruation periodicity. There were
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TABLE 1 Sociodemographic characteristics of the participants among
high school students in Finote Selam town (n = 548), 2023.

10.3389/fpsyt.2024.1362118

TABLE 2 Clinical characteristics of the participants among high school
students at Finote Selam town (n = 548), 2023.

Variables Category Frequency Percent Variables Category Frequency Percent
Age 15-18 415 75.73 Known chronic Yes 12 2.19
medical illness
>18 133 24.27 No 536 97.81
Residence Rural 139 25.36 Diagnosis mental illness Yes 19 3.47
Urban 409 74.64 No 529 96.53
Class of students 9 226 41.24 Ever thought of killing Yes 31 5.66
10 143 26.09 No 517 94.34
11 107 19.53 Thought of killing last Yes 13 237
12 months
12 72 13.14 No 535 97.53
Living arrangement Mother 316 57.66 Ever attempt killing self Yes 7 1.28
and father
No 541 98.72
One of the two | 62 1131
attempt killing yourself last Yes 5 091
Living alone 84 15.33 12 months
No 543 99.09
Relatives 52 9.49
Family history of Yes 47 8.58
Others 34 6.21 mental illness
No 501 91.42
Mother education level Unable to read | 233 4252
and write Depressive symptoms Yes 209 38.14
Primary 150 27.37 No 339 61.86
Secondary 75 13.69
College 67 12.22 447 (81.57%) students who reported to have menstrual pain
and above from those, 172 (31.39%) had a long duration of menstruation
Informal 23 420 bleeding, 158 (28.83%) had severe menstrual pain, 214 (39.05%)
perceived that the menstrual pain had an impact on their
Father education level Unable to read = 132 24.08 . . .
and write academic performance, and 356 (64.96%) missed their class at
least once in their school. A total of 115 (20.99%) respondents
Primary 153 2792 had a family history of menstrual-related problems. Of the total
Secondary 84 15.33 respondents, 217 (39.60) used greater than four pads during the
College 151 2391 menstrual period; those were high amounts of menstrual bleeding.
and above Students who had menstrual pain used different pain management
techniques: non-prescribed pain killer for 122 (22.26%), hot drinks
Informal 48 8.76 . .
for 362 (66.06%), massage for nine (1.64%), and consultation for 55
Marital status Single 462 84.30 (10.04%) (Table 4).
Married 62 11.33
Divorce 13 2.36 o . )
TABLE 3 Substance-related description of the participants among high
Widowed 11 2010 school students in Finote Selam town (n = 548), 2023.
Absentecism Yes 391 71.35 Variables Category Frequency Percent
No 157 2865 Ever use of a substance Yes 96 17.52
Academic performance A low 266 48.54 No 452 82.48
(score) first semester score (<70)
Which substance Alcohol 86 89.58
Average score 179 32.65
(70-84.99) Chat 7 7.29
A good 103 18.81 Cigarette 3 3.13
score (>85)
Within 3 months of ever use Yes 26 4.74
Pocket money/months Yes 109 19.89 of a substance
No 522 95.26
No 439 80.11
Which substance Alcohol 26 100
Others: home worker, friends, guardian.
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% of perceived social support

FIGURE 1

Psycho-social characteristics of participants among high school students in Finote Selam town (n = 548), 2023.

Prevalence of premenstrual
dysphoric disorder

In this study, the overall prevalence of premenstrual dysphoric
disorder among high school students was 33.03% (181) (95%CI:
29.20-37.09). The most commonly reported symptom was physical
symptoms such as breast tenderness or swelling, joint or muscle pain,
a sensation of “bloating,” and weight gain (55.39%), followed by
being easily fatigued or a marked lack of energy (48.36%) (Table 5).

Factors associated with premenstrual
dysphoric disorder

In a univariable logistic regression analysis, the factors that fulfilled
a p-value less than 0.2 were starting age of menses at 13 to 16 years old,
menstrual pain, amount of menstruation bleeding, duration of
menstruation bleeding days, menstruation periodicity, family history
menstruation related problem, perception impact of menstruation

10.3389/fpsyt.2024.1362118

W strong
H moderate

M poor

pain, perceived stress, having depression symptoms, and treatment
seeking behavior. Finally, a multivariable analysis revealed that
irregular menstrual cycle, having depressive symptoms, high
perceived stress, and duration of menstruation bleeding greater than
4 days were found to be significantly associated with PMDD with 95%
CI and at a p-value less than or equal to 0.05.

Those who had an irregular menstruation cycle were about
(AOR = 4.242, 95%CI = 2.182-8.246) four times more likely to
develop PMDD compared with those who had a regular
menstruation cycle, and students who had depressive symptoms
were about (AOR = 5.272, 95%CI = 2.779-10.002) five times to
develop PMDD when compared to students who had no
depression. Another associated factor with PMDD was having
greater than 4 days of menstruation duration, which is (AOR =
2.138,95%CI = 1.105, 4.138) two times more odds of having PMDD
than those who had less than 4 days of menstruation duration.
Students who had high perceived stress were about (AOR = 3.468,
95%CI = 1.217-9.880) 3.5 times to develop PMDD compared to
those with low perceived stress (Table 6).

% of perceived stress

100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

59.12%

PERCENTAGE

low stress

FIGURE 2

Perceived stress characteristics of low “felt” stress (0 to 13), moderate “felt” stress (14 to 26), and high “felt” stress (27 to 40) among high school in

Finote Selam town (n = 548), 2023.
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TABLE 4 Description of the gynecological and obstetric factors of the
participants among high school students in Finote Selam town (n =
548), 2023.

Variable Category  Frequency Percent
Age when menses start Before 99 18.07

13 years

13 to 16 years 368 67.15

After 16 years 81 14.78
Menstruation periodicity Regular 244 44.53

Irregular 304 55.47
Menstrual pain No pain 101 18.43

Mild pain 175 31.93

Moderate pain = 114 20.81

Severe pain 158 28.83
Duration of <4 days 376 68.61
menstrual bleeding

>4 days 172 31.39
Amount of menstruation Minimal 28 5.11

(1 pad)

Moderate (2— 303 55.29

4 pads)

Heavy 217 39.60

(>4 pads)
Family history of Yes 115 20.99
menstrual-related problems

No 433 79.01
Perception of impact on Yes 214 39.05
academic performance

No 334 60.95
Impact of menstrual pain Missing classes = 356 64.96

Missing tests 116 21.17

Decreased 60 10.95

score

Dropped out 16 2.92
Actions taken for the Non- 122 22.26
menstruation pain prescribed

painkiller

Hot drinks 354 64.60

Massage 17 3.10

Consultation 55 10.04

Discussion

Premenstrual dysphoric disorder has a negative impact on
social interaction and educational achievement by increasing
school absenteeism. Because of premenstrual symptoms, students
prevent the participants from going to school due to their ignorance
of menstruation, and women experience a range of feelings during
menarche, including fear, embarrassment, and guilt (31). Those
symptoms persist for days to a week: breast tenderness or swelling,
joint or muscle pain, a sensation of “bloating,” weight gain, easily
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TABLE 5 Frequency distribution of DSM-5 criteria to assess
premenstrual dysphoric symptoms among high school students in Finote
Selam town (n = 548), 2023.

Variable Category Frequency Percent

Marked affective lability Yes 186 33.94

No 362 66.06
Marked irritability or anger or = Yes 160 29.20
increased
interpersonal conflicts No 388 70.80
Marked depressed mood, Yes 167 30.47
feelings of hopelessness or
self-deprecating thoughts No 381 69.53
Marked anxiety, tension, Yes 221 40.33
feelings of being keyed up or
on edge No 327 59.67
Decreased interest in usual Yes 264 48.18
activities (e.g., work, school,
friends and hobbies No 284 51.82
Subjective difficulty Yes 260 47.45
in concentration

No 288 52.55
Lethargy, easily fatigued, or a Yes 265 48.36
marked lack of energy

No 283 51.64
A marked change in appetite, Yes 220 40.15
overeating, or speciﬁc
food cravings No 328 59.85
Hypersomnia or insomnia Yes 119 21.72

No 429 78.28
Sense of being overwhelmed Yes 154 28.10
or out of control

No 394 71.90
Physical symptoms such as Yes 303 55.29
breast tenderness or swelling,
joint or muscle pain, a No 245 4471
sensation of “bloating,”
weight gain

DSM-5, Diagnostic and Statistical Manual of Mental Disorders, fifth edition.

fatigued or a marked lack of energy, and difficulty in concentrating.
As aresult, it is important to ascertain the prevalence of PMDD and
identify the risk factors for it. Additionally, this would aid in
problem prevention and the development of treatment plans that
support female high school students’ academic success.

This study found that the prevalence of PMDD among female
high school students was 33.03% (95%CI: 29.20—37.09). This is
consistent with other studies done in Ethiopia reported to be 30.9%
in Mekelle High School (6) and 34.7% in the University of Gondar
(19). Another study in Africa was consistent with this study at
Nigeria University (36.1%) (5).

However, the prevalence of premenstrual dysphoric disorder in
this study was higher than the previous research findings in
Ethiopian students whose prevalence at Debr Berhan University
was 13.8% (30) and at Assosa Technical Training College was 26.8%
(32). The study’s variation may be due to differences in the study
population, with younger individuals more likely to experience
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TABLE 6 Overall bivariable and multivariable logistic regression analysis of factors associated with premenstrual dysphoric disorder among high
school students in Finote Selam town (n = 548), 2023.

Variable Category COR and 95%CI AOR and 95%Cl P-value

Amount of menstruation bleeding Heavy (>4 pad) 151 66 4.829 (2.076, 11.234) 3.095 (0.951, 2.065) 0.060
Moderate (2-4 pads) 21 282 0.157 (0.063, 1.016) 0.201 (0.059, 1.068) 0.781
Minimal (1 pad) 9 19 1 1

Perceived stress High stress 26 22 4.709 (2.509, 8.837) 3.468 (1.217, 9.880) 0.020*
Moderate stress 90 86 4.169 (2.790, 6.230) 1.197 (0.609, 2.354) 0.601
Low stress 65 259 1 1

Menstruation pain Severe pain 114 44 7.876 (4.453, 13.931) 2.259 (0.949, 5.376) 0.149
Moderate pain 30 84 1.085 (0.587, 2.007) 0.378 (0.150, 1.009) 0.217
Mild pain 12 163 0.223 (0.106, 1.070) 0.126 (0.045, 1.316) 0.215
No pain 25 76 1 1

Menstruation cycle Irregular 148 156 6.066 (3.944, 9.328) 4.242 (2.182, 8.246) 0.000***
Regular 33 211 1 1

Age at menarche Before 13 years 16 83 0.550 (0.265, 1.143) 0.403 (0.137, 1.186) 0.082
13 to 16 years 144 224 1.836 (1.071, 3.149) 2.091 (0.870, 5.026) 0.099
After 16 years 21 60 1 1

Depression Depressive 107 102 3.756 (2.584, 5.461) 5.272 (2.779, 10.002) 0.002**
Not depressive 74 265 1 1

Duration of menstruation bleeding >4 days 106 66 6.445 (4.329, 9.596) 2.138 (1.105, 4.138) 0.024*
<4 days 75 301 1 1

Perception impact of pain Yes 104 110 3.155 (2.180, 4.567) 0.901 (0.480, 1.691) 0.747
No 77 257 1 1

Family history menstrual Yes 57 58 2.448 (1.607, 3.730) 0.996 (0.491, 2.023) 0.993

related problems
No 124 309 1 1

Treatment seeking behavior Non-prescribed 69 53 3.1733 (1.602, 6.283) 0.864 (0.259, 2.876) 0.812
anti-pain
Hot drink 90 264 0.830 (0.463, 2.623) 0.640 (0.215, 1.901) 0.422
Massage 6 11 1.329 (0.035, 2.638) 0.163 (0.008, 3.266) 0.236
Consultation 16 39 1 1

Hosmer-Lemeshow test = 0.8026, mean VIF = 1.27, Cronbach alpha = 0.725.
*p-value < 0.05; **p-value < 0.01; ***p-value < 0.001.

The bold text indicated that these factors were significantly associated with PMDD.

premenstrual dysphoric disorder, while older students are less
susceptible (33).

The current premenstrual dysphoric disorder prevalence was
also higher in studies done in Egypt University (21.1%) (10) and
South Africa University (10.2%) (34). The discrepancy might be the
difference in the study population as well as sociocultural and
socioeconomic characteristics. In Ethiopia, high school students
reach puberty and start menstruating often without adequate
information and have no psychological readiness to manage it,
causing the onset of menstruation (menarche) to be shocking for
girls. In high school, the lack of information is accompanied by a
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lack of access to appropriate sanitary wear and proper facilities for
managing menstruation (35).

The finding of the current study was also higher in studies
conducted at Kuwait University (5.6%) (36), at Jordan University
(7.7%) (37), in Vietnam high schools (1.0%) (38), in Korea (2.4%)
(39), in India high schools (4.89%) (40), in Japan high schools
(3.1%) (41), among Iran high school students (12.22%) (42), and in
Germany (5.8%) (43) as well as with American rates of 6% and 4.7%
PMDD, respectively (44, 45). The possible reason for the variation
may be differences in socioeconomic determinants. This means
that, in developed countries, there are good sanitary products,
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adequate water supply, and privacy for changing sanitary pads,
which continue to leave high school students unlimited options for
safe and sufficient menstrual hygiene in high-income settings.
Because of this reason, female students in menstruation will feel
less shame, self-isolation, irritability, emotional liability, headaches,
anxiety, depression, and traumatic experiences (46). Furthermore,
the availability of health facilities between those countries and
Ethiopia could be poor due to poor healthcare infrastructure and
a shortage of trained health staff, which would lead to the delivery of
inadequate healthcare services. In turn, premenstrual dysphoric
disorder might not be identified and treated early.

In terms of sociocultural aspects, in Ethiopia, there is also a
common belief (more commonly held by men) that menstruation
does not start until a girl has a sexual intercourse for the first time
(31). The existence of this false belief presents a potential hazard for
girls approaching menarche if they live in families where this belief
is held. The beginning of menses in girls is manifested when
irritability, emotional liability, headaches, anxiety, depression, and
traumatic experiences appear.

The other reason is that menstrual hygiene management is
influenced by a variety of factors, including knowledge of
reproductive biology, background beliefs about menstruation that
are prevalent in societies, and the limitations that these beliefs place
on female-related activities. Due to their confusion, embarrassment,
and lack of preparation for the abrupt and unexpected onset of
menstruation, adolescent girls may find it difficult to grow
academically and socially due to menstrual hygiene management
issues (47, 48). In terms of the type of study populations, between
high school and university students, the latter have increased their
knowledge about menstruation and experience of menses and thus
have decreased behavioral changes due to menstruation.

On the other hand, the current study’s finding is lower than the
previous study done at Ethiopian Wollo University (66.9%) (21). The
discrepancy may be the fact that the study at Wolo University
surveyed first year to fourth year students, primarily first year
students. As students transition into higher education, they face
challenges like integrating into university culture, socioeconomic
issues, interpersonal problems, demanding course loads, and
insufficient institutional support, making them vulnerable to stress
and depression (49), which might increase the prevalence of PMDD.

The current study’s finding was also lower in studies conducted
at Morocco University (55%) (50). The discrepancy might be due to
the tools of assessment used in Morocco. The Moroccan high school
students used the Daily Record of Severity of Problems (DRSP), but
DRSP is a screening tool and not a diagnostic tool, and this might
overestimate the prevalence of premenstrual dysphoric disorder
among students (51). Moreover, the other discrepancy might be the
sociocultural aspect since students in Ethiopia do not express their
actual feelings related to premenstrual symptoms such as depressed
mood, irritability, emotional, and somatic symptoms because of the
culture of silence and associated stigma around menstruation; thus,
this topic is not openly discussed at the family level. The
abovementioned reason might be the reason for the lower
prevalence of PMDD in this study (33).

Regarding factors affecting premenstrual dysphoric disorder,
the duration of menstruation bleeding was significantly associated
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with a higher rate of premenstrual dysphoric disorder. The odds of
premenstrual dysphoric disorder were two times among those
students having longer durations of menstruation bleeding than
students with shorter durations (<4 days). These findings were
supported by other studies done among Mekelle high school
students, Ethiopia (6), and among university students from Egypt
(10) and Nigeria (5). The possible reason might be that having a
long duration of menstruation bleeding days could cause
fluctuations ranging from hormone-related issues like estrogen
and progesterone that can increase the vulnerability to
premenstrual dysphoric disorder because a drop in estrogen and
progesterone may lead to a reduced level of serotonin, which can
result in increased levels of sadness, anxiety, and irritability when
women are on menses. Other reasons might be that, with a long
duration of menstruation bleeding, students become absent from
school and have decreased social interaction, which can increase the
academic burden on students and which, in turn, can lead them to
have low self-confidence and poor academic performance (31,
35, 52).

The present study also showed that premenstrual dysphoric
disorder is significantly associated with high perceived stress among
high school students. The odds of premenstrual dysphoric disorder
were more than three times higher among students with high
perceived stress than those without such stress. Similar findings
were reported in the University of Gondar, Ethiopia, and Jordan
(19, 53). The possible reason might be the development of anxiety
and depressive symptoms like tension, a sense of difficulty in
controlling one’s self, a depressed mood, and irritability resulting
from people becoming more stressed, thus impairing their ability to
concentrate in school.

The aggravation of cardinal mood symptoms may be caused by
premenstrual symptoms like anger and irritability which are linked
to stress-related premenstrual severity. Others claim that students
with low-income levels had a higher perceived stress, which can
indirectly affect the prevalence of PMDD compared to those with
higher incomes. Furthermore, this may be due to believing that
having a low income is a very stressful situation in life, making
premenstrual symptoms more severe and prevalent (54, 55).

Students with irregular menstrual cycles had about four times
higher odds of premenstrual dysphoric disorder than students with
regular menstrual cycles. This finding is consistent with other
findings at Assosa Technical Training College, Ethiopia (32).
Students who experience irregular menstrual cycles may develop a
premenstrual dysphoric disorder for various reasons, i.e., students
may experience high rates of absenteeism from class due to
irregularities of menstruation each month, premenstrual
symptoms, a lack of attention to their problems, and a lack of
confidence during bleeding, all impacting their capacity to
learn (56).

Students with depressive symptoms had about five times higher
odds of premenstrual dysphoric disorder as compared with those
who had no depressive symptoms. This finding is consistent with
findings from Nigeria University (5) and among Korean women
(57). The possible reason could be that women have more
depressive symptoms, such as different somatic and affective
symptoms that interrupt their function, which can aggravate
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those somatic and affective symptoms like joint pain, irritability,
lack of energy, depressed mood, and difficulty in concentrating
during menstruation (58).

Strength and limitation of the study

We used an adequate sample for the study using an appropriate
probability sampling technique and data collection procedure.
However, there is recall bias—for example, age when menses
started—, and the cross sectional study design by itself cannot
assess the cause and effect relationship.

Conclusion

In this study, the magnitude of premenstrual dysphoric disorder
was one-third among high school students, and it was higher
compared to other studies. Long-duration menstruation periods,
irregular menstruation cycles, high perceived stress, and depressive
symptoms were factors significantly associated with PMDD among
students. Therefore, it needs early screening and intervention in
primary healthcare settings, especially for those who have high
perceived stress, depressive symptoms, a long duration of
menstruation bleeding, and an irregular menstruation cycle, so as
for them to have good academic achievement and psychological
wellbeing. Before menstrual symptoms can have an impact on
students’ academic performance, early diagnosis and intervention
are required. Stress reduction programs could be a useful non-
pharmaceutical treatment for relieving psychological and
physical symptoms.
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