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Introduction: The objective of this study is to evaluate the quality of life (QolL),
depression, anxiety, and stress, along with associated factors among individuals
with diabetes in Saudi Arabia.

Methods: This survey was conducted at King Abdulaziz University (KAU),
Jeddah, Kingdom of Saudi Arabia (KSA). The assessment of depression, anxiety,
and stress related to Type 2 Diabetes Mellitus (T2DM) was conducted using
the DASS-21 questionnaire, while diabetes-related QoL was evaluated using
the revised version of the diabetes QoL questionnaire (RV-DQolL13). Data were
analyzed using SPSS-26.

Results: A total of 251 subjects were included in the study (165 [65.7%] males and
86 [34.3%] females, mean age 50.1 + 14.5years). The individuals with DM had a
mean value of QoL of 29.16 + 9.23, with 46.9% having poor QolL. Furthermore,
in dimensions of QoL, almost half of the individuals reported high worry about
the disease (49.6%), followed by a high diabetes impact (46.6%) and low life
satisfaction (42.9%). The prevalence of depression, anxiety, and stress was
494, 71.7, and 49.8%, respectively. A significant correlation was found between
depression, anxiety, and stress and DASS-21 scores with QoL (p<0.001). The
regression analysis indicated an association of distinct factors with QoL like age
above 41lyears (p =0.004), being married (p <0.001), being divorced (p = 0.04),
higher education (p = 0.007), regular medicine intake (p = 0.01), regular exercise
(p=0.03), lipid profile (p=0.01), HbAlc (p<0.001), and DASS-21 scores
(p<0.001). Poor QoL score (TQoL score >27) was significantly associated with
depression, anxiety, and stress (p <0.001). The participants with higher monthly
income, shorter disease duration, regular medicine use, and altered lipid profile,
and older subjects had a lower chance of depression, anxiety, and stress.

Conclusion: Approximately half of individuals with T2DM experienced poor QolL,
while the prevalence rates for depression, anxiety, and stress were 49.4, 71.7, and
49.8%, respectively. Scores in the domains of impact, worry, and satisfaction
were below optimal levels. Several factors were linked to QoL and depression,
anxiety, and stress, and an association was observed between DASS-21 scores
and QolL.
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Introduction

Quality of life (QoL) constitutes a pivotal measure for assessing
the health consequences of managing chronic conditions like type 2
diabetes mellitus (T2DM), reflecting both the physical and
psychosocial burdens faced by patients (1). QoL provides insight into
the patient’s perspective on illness outcomes and contributes valuable
information to medical and epidemiological data (2). The primary
goal of diabetes management is to enhance patients’ health-related
quality of life (HRQoL) (3). T2DM comprises a complex spectrum of
metabolic disorders that present significant challenges to healthcare
systems and communities (4). Projections suggest that by 2035,
approximately 592 million individuals worldwide could be affected by
T2DM (5).

Research demonstrates that T2DM is a multifaceted disorder with
associations to age, gender, ethnicity, diabetes control status (glycemic
control), educational level, depression and anxiety, sedentary lifestyles,
and a positive family history of T2DM (6). T2DM is linked to reduced
QoL, heightened T2DM-related healthcare costs, and decreased life
expectancy (7). In Saudi Arabia, increased physical inactivity,
consumption of unhealthy diets, obesity, and sedentary lifestyles
contribute to T2DM’s escalating healthcare burden (8, 9). Saudi Arabia
ranks highest in age-adjusted DM prevalence (17.7%) in the MENA
region and fourth globally in diabetes prevalence (10).

Epidemiological studies indicate that approximately one-third of
individuals with T2DM experience depression or anxiety (5).
Extensive literature establishes a robust correlation between diabetes,
depression, and anxiety. The frequency of anxiety and depression
among T2DM patients significantly exceeds that of the non-T2DM
population, ranging from approximately 12 to 28% (11). In developing
countries, estimates suggest that up to 45-58% of T2DM outpatients
have anxiety or depression. These psychological conditions are
independently associated with higher mortality and morbidity in
T2DM patients (12). Conversely, depression and anxiety also
negatively impact T2DM status, exacerbating the condition’s negative
outcomes (12, 13).

Existing data indicates that the presence of diabetes and
depression diminishes QoL and contributes to financial, functional,
and psychological stresses (11). Research highlights that depression
among individuals with diabetes hampers adherence to exercise,
dietary plans, social interactions, and medication regimes. Emotional
disturbances, including anxiety and depression, pose a significant
threat to QoL in most individuals with T2DM. Emotional stress is
linked to suboptimal glycemic control and self-care practices (12).

Given diabetes’ pronounced impact on QoL and the multifaceted
nature of QoL, which encompasses physical, social, and emotional
dimensions related to the illness and its treatment (14), it becomes
crucial to identify factors that detrimentally affect the QoL of
individuals with diabetes and to design interventions that target
improvements in their QoL (15). The literature reveals divergent
results concerning these factors. Moreover, although numerous
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studies have separately evaluated depression, anxiety, and stress and
QoL among individuals with T2DM, the simultaneous assessment of
both remains scarce. Therefore, our study investigated the QoL,
depression, anxiety, and stress, and their associated factors among
Saudi inhabitants with T2DM DQoL and
DASS-21 instruments.

using the

Methods

This cross-sectional study utilized two questionnaires and
was conducted at the Faculty of Medicine, Rabigh, KAU, Jeddah,
KSA, between September 2021 and March 2022. Ethical approval
for the study was obtained from the Biomedical Ethics Research
Committee of KAU, Jeddah (Reference No. 449-19). The study
adhered to the principles of the Helsinki Declaration, and
informed consent was obtained from each participant before
data collection.

A non-probability convenient sampling strategy was employed.
The study included individuals diagnosed with T2DM both genders
and aged between 25 and 65years. Exclusion criteria comprised
individuals with Type 1 diabetes mellitus, cognitive impairment,
physical disabilities, severe illness, pregnant women, and those who
declined consent.

Baseline demographic information, such as age, gender, weight (in
kg), height (in m2), BMI (kg/m?), educational background, and
socioeconomic status, was recorded. Detailed data collection involved
face-to-face interviews with individuals with diabetes, during which
they completed two questionnaires—one gathering personal and
demographic information and the other focusing on subject-specific
information. The diabetes-associated depression, anxiety, and stress
were measured using DASS-21 questionnaire, while the Revised
Version of Diabetes Quality of Life (RV-DQoL13) questionnaire was
used to evaluate diabetes-related QoL (16, 17).

The reliability and validity of the RV-DQoL13 questionnaire have
been established (17, 18). However, since its Arabic version was
unavailable, a bilingual expert translated the RV-DQoL questionnaire
from English to Arabic to ensure accurate translation. The
questionnaire’s construct validity was assessed by two medical
educators. A pilot study involving 50 individuals with T2DM was
conducted to assess questionnaire readability and comprehension. The
questionnaire was further refined to enhance comprehension
following discussions with the participants. Cronbach’s alpha was
calculated for each section of the questionnaire, resulting in values of
0.84, 0.76, and 0.75 for satisfaction, impact, and worry, respectively. A
validated Arabic version of the DASS-21 questionnaire was
utilized (19).

The RV-DQoL13 questionnaire comprises 13 items, primarily
focusing on three domains: satisfaction (6 items), impact (4 items),
and worry (3 items). Participants responded to statements within
each domain on a Likert scale ranging from 1 to 5. The maximum
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scores for the satisfaction, impact, and worry domains are 30, 20,
and 15, respectively. The total score ranges from 13 to 65, where
higher scores indicate poorer QoL. In the DQoL questionnaire,
overall QoL was categorized as ‘low quality of life’ (DQoL
score > population mean) or ‘good quality of life’ (total DQoL
score < population mean). For domains, low life satisfaction, high
diabetes impact, and high diabetes worry were determined based on
satisfaction, impact, and worry scores exceeding the population
mean, respectively. Median values were considered for all categories
instead of mean values (20).

The DASS-21 questionnaire comprises 21 symptoms categorized
into three subscales: anxiety, depression, and stress. These subscales
measure three dimensions and exhibit relatively good reliability
estimates (0.84 to 0.97) (16). Scores on the anxiety, depression, and
stress subscales are categorized as normal, mild to moderate, and
severe based on score ranges (0-7, 8-14, >14; 0-9, 10-20, >20; 0-14,
15-25, >25) respectively. While the scores do not provide a functional
diagnosis, they indicate the potential presence of depression, anxiety,
and stress.

Statistical analysis

Data analysis was performed using SPSS version 26. In the
RV-DQoL13 questionnaire, higher scores indicated poorer QoL, while
higher scores in the DASS-21 questionnaire indicated increased
depression, anxiety, and stress levels. Quantitative data were presented
as percentages and frequencies, while qualitative data were expressed
as mean and standard deviation. Pearson’s correlation test assessed the
correlation between the DASS-21 scale and DQoL scores. Univariate
and multivariate logistic regression analyses were employed to
determine associations between various factors and DQoL and
depression, anxiety, and stress. Binary categories were created based
on median scores for QoL (TQoL score <27 for good QoL, TQoL
score >27 for low quality of life) and for depression, anxiety, and stress
(depression, anxiety, and stress score <38 and > 38). Significance was
determined if the value of p was less than 0.05.

Results

A total of 251 subjects participated in the study, including 165
(65.7%) males and 86 (34.3%) females, with a mean age of
50.1 + 14.5years. Additional baseline characteristics are presented in
Table 1.

The mean scores for the satisfaction, impact, and worry domains
were 13.14+4.84, 9.2 +4.84, and 6.82+2.78, respectively. Individuals
with T2DM had an average DQoL score of 29.16 +9.23, with 46.9%
experiencing poor QoL. Moreover, concerning DQoL, nearly half of
the participants reported high levels of worry about the disease
(49.6%), followed by a substantial impact of diabetes (46.6%) and low
life satisfaction (42.9%), as shown in Table 2. The prevalence of
depression, anxiety, and stress was observed to be 49.4, 71.7, and
49.8%, respectively (Table 2). Correlation analysis demonstrated a
significant relationship between depression, anxiety, and stress and
DASS-21 scores with QoL (p <0.001) (Table 3).

Initially, univariate analysis was employed to identify predictors
of poor QoL. The results indicated a significant correlation between a
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TABLE 1 General characteristics of the study participants (n = 251).

Variables Categories Frequency (%)
Age (in years) Mean +SD
50.1+14.5
Male 165(65.7)
Gender
Female 86(34.3)
Single 37(14.7)
Married 194(77.3)
Marital Status
Widowed 8(3.2)
Divorced 12(4.8)
No formal education 9(3.6)
Primary 11(4.4)
Middle 11(4.4)
Secondary 45(17.9)
Education Level
Bachelor 96(38.2)
Master 20(8.0)
Ph. D. 16(6.4)
Diploma 43(17.1)
Less than five thousand
60(23.9)
SR
Between 5 thousand to
58(23.1)
10 thousand SR
Monthly Income
Between 10 thousand to
56(22.3)
15 thousand SR
more than 15 thousand
77(30.7)
SR
Less than one year 31(12.4)
When were One to 10years 119(47.4)
you Diagnosed? Ten to 20 years 74(29.5)
More than 20 years 27(10.8)
Are you taking your Yes 215(85.7)
medication regularly No 36(14.3)
Yes 62(24.7)
Are you Smoker?
No 189(75.3)
Do you exercise Yes 58(23.1)
regularly No 193(76.9)
Lipid profile in last Altered 94(37.5)
report Not altered 157(62.5)
Are you getting checked | Yes 136(54.2)
your lipid profile
No 115(45.8)
regularly
Elevated 124(49.4)
HbAlc in last report
Not elevated 127(50.6)

DASS score > 38 and poor QoL. Participants with a monthly income
>10,000 SR, those who were married or divorced, regularly took
medication, engaged in regular exercise, were aged over 40, highly
educated, and had altered lipid profile and HbA1lc showed a reduced
likelihood of experiencing poor QoL. Multivariate analysis revealed
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TABLE 2 Total score of RV-DQolL and each domains score and incidence
of DAS in people with diabetes (n = 251).

Revised Mean (SD) Median % of
DQolL subjects
> median
score
Satisfaction
13.14(4.84) 12 46.9%
(30 points)
Impact
9.20(3.37) 9 42.9%
(20 points)
Worry
6.82(2.78) 6 46.6%
(15 points)
Total (65 points) 29.16(9.23) 27 49.6%
Variables Categories Frequency Percentage
Normal 127 50.6
Mild 32 12.7
Depression Moderate 38 15.1
Severe 17 6.8
Extremely Severe 37 14.7
Normal 71 283
Mild 23 9.2
Anxiety Moderate 52 20.7
Severe 29 11.6
Extremely Severe 76 30.3
Normal 126 50.2
Mild 21 8.4
Stress Moderate 40 15.9
Severe 41 16.3
Extremely Severe 23 9.2

RV-DQoL =Revised Version of Diabetes Quality of Life, DAS = Depression, Anxiety and
Stress.

TABLE 3 Pearson's correlation coefficient between DASS-21 score and its
domain scores and mean score of diabetes quality of life (DQOL) (n = 251).

Quiality of life

Correlation
coefficient (r)

Depression score 0.637 <0.001%*
Anxiety score 0.643 <0.001%*
Stress score 0.641 <0.001%*
DASS score 0.684 <0.001%*

that a DASS score>38 and a disease duration of 10-20years were
significantly associated with poor QoL (Table 4).

In the case of depression, the univariate analysis indicated a
significant association with elevated HbA1c levels and DQoL scores
>27. Individuals with a monthly income >15,000 SR across all
categories of disease duration, regular medication intake, altered lipid
profile, and an age above 60 exhibited a reduced likelihood of
depression. Multivariate analysis revealed that monthly incomes of
5,000-10,000 SR and > 15,000 SR across all disease duration categories
and altered lipid profile were linked to a lower likelihood of depression.
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Simultaneously, higher education levels and DQoL scores >27 were
significantly associated with an increased likelihood of depression
(Table 5).

Regarding anxiety, the univariate analysis demonstrated a
significant association between a DQoL score>27 and anxiety.
Individuals with a monthly income of 10,000-15,000 SR and > 15,000
SR, disease duration of 1-20years, regular medication intake,
marriage, age over 40, and altered lipid profile exhibited a reduced
likelihood of anxiety. Multivariate analysis indicated that a disease
duration of 1-20years, regular medication intake, and altered lipid
profile were associated with a lower likelihood of anxiety. Moreover, a
DQoL score > 27 was significantly linked to an increased likelihood of
anxiety (Table 6).

In the case of stress, univariate analysis revealed that a DQoL
score >27 was significantly associated with stress. Individuals with a
monthly income >5,000 SR, disease duration of 1-10years, regular
medication intake, age over 60, and elevated HbAlc and altered lipid
profile displayed a lower likelihood of stress. Multivariate analysis
indicated that monthly incomes of 5,000-10,000 SR and > 15,000 SR,
disease duration of 1-20 years, regular medication intake, and altered
lipid profile were associated with a lower likelihood of stress.
Furthermore, being divorced and having a DQoL score >27 were also
significantly associated with a higher likelihood of stress (Table 7).

Discussion

The results of the present study showed that 46.9% of individuals
with DM had poor QoL. Almost half of the individuals (49.6%)
reported high worry about the disease, followed by a high diabetes
impact (46.6%) and low life satisfaction (42.9%). The present study
results regarding DQoL and its domains are similar to a recent
Nigerian study that reported 43% had poor QoL, 56.3% had a high
diabetes impact, 53% had low life satisfaction, and 32.7% had high
worry about diabetes (20). There are variable reports about the QoL
among individuals with DM from low to moderate (21), poor (22, 23),
good (24), and moderate HRQoL.

Literature indicates that the QoL among diabetic people can
be related to various causes, including using different QoL
questionnaires, differences in participants’ educational and
socioeconomic status, disparities in age, societal norms, availability of
healthcare facilities, and comorbidities. These factors can impact
diabetic patients’ subjective experiences and general well-being,
making it challenging to compare QoL outcomes across research. It
underlines the necessity of considering these characteristics when
evaluating and comparing QoL outcomes and urges individualized
healthcare interventions to accommodate the varied requirements of
diverse communities.

Our study results indicated that many factors could contribute to
alower risk of poor QoL in DM individuals, including the participants’
higher monthly income, being married and divorced, taking the
medication regularly, exercising regularly, being highly educated,
being older, and having elevated HbAlc and altered lipid profile.
Moreover, increased depression, anxiety, and stress scale score (> 38)
and longer disease duration were significantly associated with poor
QoL. The present findings are more or less similar to other studies (15,
20). Al-Qerem W (2021) showed an association of the mean DQoL
questionnaire total score with HbAlc, insulin treatment, diabetic
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TABLE 4 Association of different factors with DQOL (Univariate and multivariate logistic regression analysis) (n = 251).

10.3389/fpsyt.2023.1282249

Variables Categories OR value of 95% ClI aOR p value 95% ClI
o] Lower Upper Lower Upper
Female Reference
Gender
Male 0.974 0.920 ‘ 0.576 ‘ 1.645 1.866 0.111 ‘ 0.867 ‘ 4.017
Below 30 Reference
31-40 0.607 0.458 0.162 2.269 0.684 0.686 0.108 4.321
Age groups 41-50 0.214 0.003* 0.078 0.585 0.473 0.356 0.097 2.313
51-60 0.258 0.004* 0.104 0.640 0.453 0.310 0.098 2.093
61 and above 0.175 0.001* 0.064 0.475 0.292 0.143 0.056 1.515
Single Reference
Married 0.238 0.001* 0.100 0.568 0.568 0.439 0.136 2.381
Marital Status
Widowed 0.389 0.262 0.075 2.027 1.419 0.755 0.157 12.830
Divorced 0.233 0.041%* 0.058 0.945 0.757 0.784 0.104 5.535
< 5,000 SR Reference
5,000-10,000 SR 0.633 0.261 0.286 1.405 0.932 0.889 0.350 2.483
Monthly Income
10,000-15,000 SR 0.358 0.010* 0.163 0.785 0.664 0.469 0.219 2.013
>15,000 SR 0.180 0.000* 0.085 0.381 0.402 0.096 0.137 1.176
< lyear Reference
When were 1-10years 0.866 0.723 0.392 1.915 2.522 0.107 0.819 7.771
you Diagnosed? 10-20vyears 1.278 0.571 0.548 2.982 3.927 0.027% 1.172 13.160
> 20 years 1.198 0.735 0.422 3.402 3.126 0.114 0.761 12.842
No Reference
Higher education
Yes 0.456 ‘ 0.007* ‘ 0.259 ‘ 0.805 0.568 0.149 ‘ 0.264 ‘ 1.224
No Reference
Regular Medicine
Yes 0.362 ‘ 0.013* ‘ 0.163 ‘ 0.807 0.474 0.168 ‘ 0.164 ‘ 1.369
No Reference
Smoker
Yes 0.688 ‘ 0.203 ‘ 0.387 ‘ 1.224 0.483 0.068 ‘ 0.221 ‘ 1.056
No Reference
Exercise regularly
Yes 0.525 ‘ 0.033* ‘ 0.290 ‘ 0.951 0.971 0.938 ‘ 0.456 ‘ 2.067
Not altered Reference
Lipid profile
Altered 0.497 ‘ 0.010% ‘ 0.293 ‘ 0.843 0.755 0.431 ‘ 0.376 ‘ 1.519
Not elevated Reference
HbAlc
Elevated 0.364 ‘ 0.000* ‘ 0.217 ‘ 0.609 0.515 0.053 ‘ 0.263 ‘ 1.009
<38 Reference
DASS Score
> 38 5.786 ‘ 0.000* ‘ 3.335 ‘ 10.039 3.861 ‘ 0.000% ‘ 1.957 ‘ 7.618

OR =o0dds ratio, aOR =adjusted odds ratio, *Significant, DASS Score was categorized based on the median score.

complications, and the low-income group (15). Education, marital
status, profession, parental history of diabetes, comorbidities, and
social support were all linked to DQoL in a Nigerian study (20).

Our results regarding the association of HbAlc and QoL contrast
with a few other studies (25-27). There is a strong likelihood that
better QoL contributes to improved self-care behaviors, leading to
lower HbAlc levels (25).

Moreover, DM restrictions impact QoL. A recent study among
individuals from Saudi Arabia and Pakistan reported depression
among DM subjects due to restrictions, and they admitted that they
could not enjoy the Eid al Fitr festivity and felt depressed (26). A
systematic review indicated that depression and anxiety in patients
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reduce their perception of QoL (27). QoL has a strong influence on
the lives of individuals with diabetes and has a direct relationship with
glycemic control (28, 29). Therefore, we cannot manage an individual
with DM without improving QoL. Our findings revealed a significant
positive relationship between QoL and depression, anxiety, and stress
scores. It appears that depression, anxiety, and stress are dependent on
QoL and vice versa.

Similar to our results, a study reported that DM subjects who were
educated, married, had a family history of diabetes, and had social
support had a lower probability of poor QoL (20). We do not have an
appropriate explanation for elevated HbA1lc and altered lipid profile
association with a lower probability of poor QoL. The current study
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TABLE 5 Association of different factors with depression (Univariate and multivariate logistic regression analysis) (n = 251).

Variables Categories OR p value 95% ClI aOR p value 95% ClI
Lower Upper Lower Upper
Female Reference
Gender
Male 0.964 0.891 ‘ 0.573 ‘ 1.624 1.341 0.455 ‘ 0.621 ‘ 2.896
Below 30 Reference
31-40 1.981 0.272 0.585 6.705 4.030 0.125 0.679 23.927
Age groups 41-50 0.640 0.316 0.268 1.530 2.718 0.228 0.536 13.795
51-60 0.809 0.583 0.379 1.726 2.475 0.253 0.523 11.717
61 and above 0.405 0.043%* 0.168 0.973 1.665 0.550 0.313 8.853
Single Reference
Married 0.516 0.072 0.251 1.062 0.690 0.613 0.164 2.901
Marital status
Widowed 1.014 0.986 0.209 4916 1.604 0.686 0.162 15.860
Divorced 0.852 0.813 0.226 3.209 2.984 0.287 0.398 22.371
< 5,000 SR Reference
5,000-10,000 SR 0.503 0.068 0.240 1.053 0.371 0.039% 0.145 0.953
Monthly Income
10,000-15,000 SR 0.501 0.070 0.238 1.057 0.344 0.056 0.115 1.026
>15,000 SR 0.344 0.003* 0.171 0.693 0.304 0.029%* 0.104 0.884
< lyear Reference
When were 1-10years 0.252 0.002% 0.104 0.609 0.159 0.001%* 0.052 0.481
you Diagnosed? 10-20years 0.367 0.034* 0.146 0.926 0.218 0.014* 0.065 0.732
> 20 years 0.323 0.045* 0.107 0.973 0.250 0.050* 0.063 0.999
No Reference
Higher education
Yes 1.042 ‘ 0.881 ‘ 0.608 ‘ 1.786 2.243 ‘ 0.048* ‘ 1.006 ‘ 4.999
No Reference
Regular Medicine
Yes 0.322 ‘ 0.004* ‘ 0.148 ‘ 0.701 0.443 ‘ 0.105 ‘ 0.166 ‘ 1.185
No Reference
Smoker
Yes 0.947 ‘ 0.854 ‘ 0.534 ‘ 1.682 1.078 ‘ 0.847 ‘ 0.502 ‘ 2.316
No Reference
Exercise regularly
Yes 0.599 ‘ 0.092 ‘ 0.329 ‘ 1.088 ‘ 0.925 ‘ 0.844 ‘ 0.427 ‘ 2.006
Not altered Reference
Lipid profile
Altered 0.483 ‘ 0.006* ‘ 0.287 ‘ 0.813 0.455 ‘ 0.022%* ‘ 0.231 ‘ 0.895
Not elevated Reference
HbAlc
Elevated 0.535 ‘ 0.014* ‘ 0.324 ‘ 0.882 1.048 ‘ 0.891 ‘ 0.539 ‘ 2.036
<27 Reference
DQOL Score
>27 5.283 ‘ 0.000* ‘ 3.066 ‘ 9.103 5.049 ‘ 0.000* ‘ 2.539 ‘ 10.040

OR =o0dds ratio, aOR =adjusted odds ratio, *Significant, DQOL Score was categorized based on the median score.

did not measure participants’ lipid profiles and HbAlc, which were
self-reported; there could have been any mistake in the grasp of
this question.

A study reported that individuals aged <59years, with higher
annual income, living alone or with a spouse, people with regular
exercise, a high level of knowledge regarding prevention and care, no
diabetic complications, and those whose medical fees were supported
by the government had a greater probability of having good QoL (21).

The present study results observed that DM subjects aged 41-50,
51-60, and > 60 years had a lower chance of poor QoL compared to the
<40years age group. Our findings contrast with other studies that
reported QoL decreased significantly with age in DM patients (21, 30,
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31). Few studies also reported a higher QoL score among younger
people (32, 33). An Iranian systematic review reported poor QoL
results associated mainly with Iranian patients (women) with worse
disease control (higher HbAlc values) and advanced age with higher
complications and lower socioeconomic level (34).

Our study results indicated that participants whose monthly
income was >10,000 SR had a lower chance of poor QoL. A Saudi
study reported that a monthly income of less than 5,000 SR is
associated with lower HRQoL (1). Our results observed that highly
educated individuals had a lower chance of poor QoL. Our results are
consistent with Omani, and Saudi studies that reported diabetic
people with higher education had better HRQoL (1, 35).
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TABLE 6 Association of different factors with anxiety (Univariate and multivariate logistic regression analysis) (n = 251).

10.3389/fpsyt.2023.1282249

Variables Categories OR value of 95% ClI aOR p value 95% CI
o] Lower Upper Lower Upper
Female Reference
Gender
Male 0.677 0.203 ‘ 0.372 ‘ 1.234 0.591 0.263 ‘ 0.236 ‘ 1.484
Below 30 Reference
31-40 0.286 0.194 0.043 1.889 0.893 0.932 0.066 12.013
Age groups 41-50 0.118 0.007* 0.025 0.558 0.519 0.561 0.057 4.736
51-60 0.129 0.007* 0.029 0.570 0.360 0.364 0.040 3.273
61 and above 0.083 0.001* 0.018 0.384 0.361 0.377 0.038 3.462
Single Reference
Married 0.051 0.004* 0.007 0.384 0.097 0.098 0.006 1.542
Marital status
Widowed 0.194 0.266 0.011 3.490 0.396 0.635 0.009 18.192
Divorced 0.306 0.415 0.018 5.298 2.175 0.677 0.056 83.836
< 5,000 SR Reference
5,000-10,000 SR 0.415 0.082 0.154 1.119 0.862 0.823 0.236 3.145
Monthly Income
10,000-15,000 SR 0.204 0.001* 0.079 0.530 0.465 0.269 0.120 1.808
>15,000 SR 0.231 0.002* 0.093 0.577 0.833 0.792 0.215 3.231
< lyear Reference
When were 1-10years 0.212 0.015% 0.061 0.739 0.088 0.004% 0.016 0.469
you Diagnosed? 10-20vyears 0.238 0.029% 0.066 0.862 0.124 0.018% 0.022 0.704
> 20 years 0.471 0.337 0.101 2.191 0.342 0.282 0.048 2417
No Reference
Higher education
Yes 0.582 ‘ 0.096 ‘ 0.308 ‘ 1.100 ‘ 0.765 0.577 ‘ 0.299 ‘ 1.957
No Reference
Regular Medicine
Yes 0.124 ‘ 0.005% ‘ 0.029 ‘ 0.533 0.087 0.004* ‘ 0.017 ‘ 0.458
No Reference
Smoker
Yes 0.953 ‘ 0.881 ‘ 0.506 ‘ 1.795 ‘ 1.021 0.962 ‘ 0.423 ‘ 2.467
No Reference
Exercise regularly
Yes 0.557 ‘ 0.065 ‘ 0.299 ‘ 1.037 0.632 0.283 ‘ 0.273 ‘ 1.462
Not altered Reference
Lipid profile
Altered 0.380 ‘ 0.003* ‘ 0.203 ‘ 0.714 0.185 0.000% ‘ 0.077 ‘ 0.444
Not elevated Reference
HbAlc
Elevated 0.669 ‘ 0.156 ‘ 0.385 ‘ 1.165 ‘ 1.695 0.198 ‘ 0.759 ‘ 3.786
<27 Reference
DQOL Score
>27 5.474 ‘ 0.000* ‘ 2.974 ‘ 10.074 5.196 ‘ 0.000% ‘ 2.306 ‘ 11.708

OR =o0dds ratio, aOR =adjusted odds ratio, *Significant, DQOL Score was categorized based on the median score.

The findings mentioned above could be explained by the fact that
individuals with high incomes may have better diabetes control due
to their educational attainment and access to quality medical care
resources. In this instance, they can take actions such as regularly
following their doctor’s prescription while embracing healthy lifestyle
choices without being concerned about the costs involved with critical
medical prescriptions. However, health outcomes continue to
be multi-dimensional due to various factors such as a family history
of chronic illnesses, access to or lack of access to essential healthcare
services, and individual behaviors, among others, all of which affect
overall wellness.

Frontiers in Psychiatry

Our study found no association of gender with QoL, while few
studies reported poor QoL in females (1, 33, 36). Such disparities may
be due, in part, to wider gender disparities in some societies (36),
which may have been less visible in Saudi Arabia. Our findings can
be explained by the point that in KSA, the literacy rate among both
genders is approximately 98-99%. Both have equal access to healthcare
facilities and information hubs. They know controlling their blood
sugar levels depends on proper treatment and a healthy lifestyle. The
current study differs from others in the association between
socioeconomic status and other variables with QoL due to using
different questionnaires to measure QoL among people with DM,
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TABLE 7 Association of different factors with stress (Univariate and multivariate logistic regression analysis) (n = 251).

Variables Categories OR value of 95% ClI aOR p value 95% ClI
p Lower Upper Lower Upper
Female Reference
Gender
Male 0.858 0.564 ‘ 0.509 ‘ 1.445 0.970 0.938 ‘ 0.455 ‘ 2.069
Below 30 Reference
31-40 2.130 0.252 0.584 7.776 3.089 0.215 0.520 18.350
Age groups 41-50 0.609 0.269 0.252 1.468 1.044 0.959 0.206 5.292
51-60 0.551 0.130 0.255 1.191 0.670 0.610 0.144 3.124
61 and above 0.323 0.013* 0.133 0.785 0.504 0.417 0.096 2.638
Single Reference
Married 0.602 0.164 0.295 1.231 2.732 0.158 0.676 11.035
Marital status
Widowed 1.136 0.874 0.235 5.487 6.409 0.104 0.684 60.038
Divorced 0.955 0.945 0.254 3.581 11.235 0.018%* 1.526 82.737
< 5,000 SR Reference
5,000-10,000 SR 0.463 0.044* 0.219 0.980 0.375 0.042% 0.146 0.965
Monthly Income
10,000-15,000 SR 0.402 0.018* 0.189 0.855 0.360 0.062 0.123 1.054
>15,000 SR 0.280 0.000% 0.137 0.571 0.338 0.043% 0.118 0.969
< lyear Reference
When were 1-10years 0.296 0.005% 0.126 0.698 0.165 0.002* 0.052 0518
you Diagnosed? 10-20years 0.456 0.087 0.185 1.121 0.264 0.036* 0.076 0.914
> 20years 0.441 0.138 0.149 1.300 0.372 0.172 0.090 1.539
No Reference
Higher education
Yes 0.677 ‘ 0.158 ‘ 0.393 ‘ 1.164 1.199 ‘ 0.651 ‘ 0.546 ‘ 2.630
No Reference
Regular Medicine
Yes 0.235 ‘ 0.001* ‘ 0.102 ‘ 0.539 0.256 ‘ 0.012% ‘ 0.088 ‘ 0.740
No Reference
Smoker
Yes 1.200 ‘ 0.534 ‘ 0.675 ‘ 2.131 1.287 ‘ 0.522 ‘ 0.594 ‘ 2.792
No Reference
Exercise regularly
Yes 0.586 ‘ 0.080 ‘ 0.323 ‘ 1.065 ‘ 0.937 ‘ 0.868 ‘ 0.435 ‘ 2.018
Not altered Reference
Lipid profile
Altered 0.430 ‘ 0.002* ‘ 0.255 ‘ 0.727 0.331 ‘ 0.001* ‘ 0.169 ‘ 0.649
Not elevated Reference
HbAlc
Elevated 0.589 ‘ 0.038* ‘ 0.358 ‘ 0.971 1.182 ‘ 0.622 ‘ 0.608 ‘ 2.300
<27 Reference
DQOL Score
>27 4.349 ‘ 0.000% ‘ 2.551 ‘ 7.414 3.383 ‘ 0.000% ‘ 1.726 ‘ 6.631

OR = o0dds ratio, aOR =adjusted odds ratio, *Significant, DQOL Score was categorized based on the median score.

population socioeconomic status, educational level, and healthcare
facility availability.

The incidence of depression, anxiety, and stress was 49.4, 71.7, and
49.8%, respectively. There was a strong relationship between
depression, anxiety, and stress and DASS-21 scores with QoL. This
showed the presence of higher DAS levels among Saudi people with
diabetes, and these also affect their QoL. The prevalence of depression,
anxiety, and stress among our study participants was higher than in
several other studies (37, 38). Another Saudi study reported 33.8, 38.3,
and 25.5% depression, anxiety, and stress prevalence, respectively (39).
A recent Ecuadorian survey reported the prevalence of depression,
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anxiety, and stress among diabetic individuals at 31.7, 33.7, and 25%,
respectively (40).

Our study reported a 50% frequency of depression among people
with diabetes, while Indian research reported a 41% prevalence of
depression among people with diabetes. The study recommended that
the assessment of depression be done in every diabetic subject,
irrespective of other factors, since the rate of depression among people
with diabetes remains high (41). A recent British study also reported
prevalence of anxiety and depression among diabetes individuals.

In the present investigation, there was no relationship between
gender and depression, anxiety, and stress. In contrast to our findings,
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a few studies have found the female gender to be a predictor of DAS
(38-40). Depression, anxiety, and stress among females has been
linked to a lack of social support and unpleasant life events (42, 43).

People living with diabetes exhibit variations in depression and
anxiety. Discrepancies in lifestyle habits, healthcare management
systems/resources, availability of treatment, and management in
underdeveloped, developing, and developed countries may explain
such discrepancies. Screening equipment and sample methods may
also reflect diabetes depression and anxiety demographics.

Our study findings showed that a poor QoL score (DQOL scores
>27) was significantly associated with depression, anxiety, and stress.
The present study also found that participants with a higher monthly
income, shorter disease duration, regular medicine use, altered lipid
profiles, and older age had a lower chance of depression, anxiety, and
stress. Individuals with elevated HbA1c had a lower risk of depression
and stress.

Our results indicated that higher income and adherence to
medication were associated with a lower chance of depression, anxiety,
and stress. A few studies have reported that compliance with treatment
(39) and higher income (37, 44) were associated with decreased odds
of depression, anxiety, and stress. Financial constraints can be linked
to increased stress levels in coping with poverty, leading to an increase
in the risk of anxiety.

In our study, all duration categories of the disease (since T2DM
diagnosis) had a lower probability of depression. These results contrast
with a few other studies (35, 45, 46). This might be attributed to the
Kingdom’s 98-99% literacy rate, along with favorable socioeconomic
conditions. All resources are within their reach. Moreover, nowadays,
all knowledge resources are at the fingertips of individuals because of
smartphones. In the KSA, healthcare is the responsibility of the
Kingdom, and all healthcare facilities, including medicine, are free for
all Saudi nationals. Contradictory to our finding, an increased
duration of diabetes was also associated with increased anxiety and
depressive symptoms because, as the duration of diabetes increased,
the financial burden of healthcare expenditure and management of
diabetes-related complications in the long term led to psychological
illnesses (47).

Our study observed that being older was a protective factor
against depression, anxiety, and stress. Others reported similar
findings (39, 48, 49). The most likely reason could be that older people
usually have a longer duration of diabetes, so with time, they accept
all the related issues. They compromise with DM and have learned to
live with it. Therefore, the depression, anxiety, and stress level is lower
among older people than younger individuals.

The present study found that individuals with DM who had an
altered lipid profile had a lower probability of depression, anxiety, and
stress. Our finding contradicts several other reports (37, 39, 45, 46).
The current study’s inconsistent findings could be attributed to the
study’s reliance on self-reported data, the likelihood of participants
misinterpreting or selecting incorrect options, and other confounding
factors. More analysis using direct measurements and a more detailed
methodology is required to elucidate the association between an
altered lipid profile, higher HbAlc, and depression, anxiety, and stress
scores in individuals with diabetes.

Due to various sociodemographic and clinical factors, a
multidisciplinary team-based strategy is necessary to successfully
screen and treat psychosocial disorders in T2DM patients. In
conclusion, depression, anxiety, and stress were common in T2DM
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patients. Thus, all these factors should be considered when monitoring
T2DM patients.

There is a need to reassure individuals with diabetes that nutrition,
exercise, medication, and stress management may lead to a long and
healthy life. Individuals with diabetes should attend sessions regarding
depression, anxiety, and stress management, improving QoL, and
lifestyle modifications. Depression, anxiety, and stress affect their
blood sugar control and impairs their QoL. They should sleep 6-8h
daily, exercise 30-60 min regularly, eat a balanced diet, check their
blood sugar, and undergo lab tests regularly. A psychiatrist can help
individuals with depression, anxiety, and stress in preventing short-
and long-term consequences.

The study’s findings suggest poor QoL and a higher prevalence of
DAS among T2DM individuals. Several factors can contribute to a
lower risk of depression, anxiety, and stress in people with DM,
including a higher monthly income, regular medication use, altered
lipid profile, and older age. Our findings will help develop efficient
intervention programs to enhance T2DM-related QoL in individuals
with diabetes. Such initiatives should focus on groups with low
education, lower-income individuals, younger age groups, unmarried
individuals, those with low physical activity levels, irregular exercise,
and individuals with 10-20years of diabetic duration.

Limitations and recommendations of
the study

This study is not without limitations. Concerning the study
design, we did not compare the findings reported among people with
diabetes with non-diabetic controls, nor did we introduce any
intervention and compare the parameters before and after the
intervention. The limited sample size and the conduction of the study
at a single center were also some of the study’s limitations. Our
participants’ mean age was 50, which means our participants were not
very old, and QoL and depression, anxiety, and stress can differ in
older people. This study did not account for personality traits. It could
be a limitation because personality features can contribute to anxiety
and depression. Therefore, a multi-centered comparative study with a
larger sample size and participants from multiple nationalities would
yield more comprehensive findings than observed in this study.

The present study findings indicate that individuals with diabetes
face significant challenges that impact their overall QoL. We observed
a higher prevalence of depression, anxiety, and stress in the study
population, indicating a strong relationship between diabetes and
psychological well-being. These findings underscore the importance
of a multifaceted approach to diabetes management that includes
physical and mental health support. Enhancing diabetic individuals’
QoL involves comprehensive care that addresses both the medical
aspects of the condition and the patient’s emotional well-being.
Recognizing and addressing the psychological impact of diabetes
allows healthcare practitioners to help patients better control their
disease and improve their overall QoL.

Conclusion

The current study’s results revealed that approximately half of the
individuals with T2DM had poor QoL, and the prevalence of
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depression, anxiety, and stress were 49.4, 71.7, and 49.8%, respectively.
The mean domain scores for impact, worry, and satisfaction of
RV-DQoL were not up to the mark. Several factors were associated
with QoL and depression, anxiety, and stress; furthermore, there was
an association between DASS-21 and QoL scores. Longitudinal
studies are needed to explore the relationship between QoL and
depression, anxiety, and stress and their impact on individuals
with diabetes.

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 studies involving humans were approved by Ethical approval
was obtained from the Biomedical Ethics Research Committee of King
Abdulaziz University, Jeddah (Reference No. 449-19). 'Written
informed consent was obtained from the individuals for the
publication of any potentially identifiable data included in this article'.
The studies were conducted in accordance with the local legislation
and institutional requirements. The participants provided their written
informed consent to participate in this study.

Author contributions

SA: Conceptualization, Investigation, Resources, Writing —
original draft. MB: Formal analysis, Investigation, Methodology,
Writing - review & editing. WA: Writing - review & editing, Project
administration, Resources, Supervision. ZG: Project administration,
Writing - review & editing, Investigation, Methodology. MA-H:
Methodology, Writing - review & editing, Formal analysis, Resources.

References

1. Alshayban D, Joseph R. Health-related quality of life among patients with type 2
diabetes mellitus in Eastern Province, Saudi Arabia: a cross-sectional study. PLoS One.
(2020) 15:€0227573. doi: 10.1371/journal.pone.0227573

2. Oluchi SE, Manaf RA, Ismail S, Kadir Shahar H, Mahmud A, Udeani TK. Health
related quality of life measurements for diabetes: a systematic review. Int ] Environ Res
Pub Health. (2021) 18:9245. doi: 10.3390/ijerph18179245

3. Trikkalinou A, Papazafiropoulou AK, Melidonis A. Type 2 diabetes and quality of
life. World ] Diabetes. (2017) 8:120-9. doi: 10.4239/wjd.v8.i4.120

4. Murphy ME, Byrne M, Galvin R, Boland F, Fahey T, Smith SM. Improving risk
factor management for poorly controlled type 2 diabetes patients: a systematic review
of healthcare interventions in primary care and community settings. BMJ Open. (2017)
7:¢015135-60. doi: 10.1136/bmjopen-2016-015135

5. Guariguata L, Whiting DR, Hambleton I, Beagley J, Linnenkamp U, Shaw JE.
Global estimates of diabetes prevalence for 2013 and projections for 2035. Diabetes Res
Clin Pract. (2014) 103:137-49. doi: 10.1016/j.diabres.2013.11.002

6. Lim S, Kang SM, Kim KM, Moon JH, Choi SH, Hwang H, et al. Multifactorial
intervention in diabetes care using real-time monitoring and tailored feedback in type
2 diabetes. Acta Diabetol. (2016) 53:189-98. doi: 10.1007/s00592-015-0754-8

7. World Health Organization (WHO). Global report on diabetes. Available at: https://
apps.who.int/iris/bitstream/handle/10665/204871/9789241565257_eng.pdfijsessionid=
CB147D6BAA638DF5F8E50B368C7DFD6D?sequence=1.

Frontiers in Psychiatry

10

10.3389/fpsyt.2023.1282249

AB: Formal analysis, Methodology, Resources, Writing — review &
editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Acknowledgments

The authors thank all the study participants for their cooperation.

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.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1282249/
full#supplementary-material

8. Khabaz MN, Bakarman MA, Baig M, Ghabrah TM, Gari MA, Butt NS, et al.
Dietary habits, lifestyle pattern and obesity among young Saudi university students. J
Pak Med Assoc. (2017) 67:1541-6.

9. Alsulami S, Baig M, Ahmad T, Althagafi N, Hazzazi E, Alsayed R, et al. Obesity
prevalence, physical activity, and dietary practices among adults in Saudi Arabia. Front
Public Health. (2023) 11:1124051. doi: 10.3389/fpubh.2023.1124051

10. International Diabetes Federation. IDF Diabetes Atlas. 8th ed. Brussels: Belgium
(2017).

11. Rehman A, Kazmi SE Prevalence and level of depression, anxiety and stress among
patients with type-2 diabetes mellitus. Ann Pak Inst Med Sci. (2015) 11:81-6.

12. Hackett RA, Steptoe A. Type 2 diabetes mellitus and psychological stress—a
modifiable risk factor. Nat Rev Endocrinol. (2017) 13:547-60. doi: 10.1038/
nrendo.2017.64

13. Demmer RT, Gelb S, Suglia SE, Keyes KM, Aiello AE, Colombo PC, et al. Sex
differences in the association between depression, anxiety, and type 2 diabetes mellitus.
Psychosom Med. (2015) 77:467-77. doi: 10.1097/PSY.0000000000000169

14. Kalra S, Das AK, Md F, Shaikh K, Shah P, Rehim AA, et al. Glucodynamics and
glucocracy in type 2 diabetes mellitus: clinical evidence and practice-based opinion on
modern sulfonylurea use, from an international expert group (South Asia, Middle East
& Africa) via modified Delphi method. Curr Med Res Opin. (2021) 37:403-9. doi:
10.1080/03007995.2020.1864309

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1282249
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1282249/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1282249/full#supplementary-material
https://doi.org/10.1371/journal.pone.0227573
https://doi.org/10.3390/ijerph18179245
https://doi.org/10.4239/wjd.v8.i4.120
https://doi.org/10.1136/bmjopen-2016-015135
https://doi.org/10.1016/j.diabres.2013.11.002
https://doi.org/10.1007/s00592-015-0754-8
https://apps.who.int/iris/bitstream/handle/10665/204871/9789241565257_eng.pdf;jsessionid=CB147D6BAA638DF5F8E50B368C7DFD6D?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/204871/9789241565257_eng.pdf;jsessionid=CB147D6BAA638DF5F8E50B368C7DFD6D?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/204871/9789241565257_eng.pdf;jsessionid=CB147D6BAA638DF5F8E50B368C7DFD6D?sequence=1
https://doi.org/10.3389/fpubh.2023.1124051
https://doi.org/10.1038/nrendo.2017.64
https://doi.org/10.1038/nrendo.2017.64
https://doi.org/10.1097/PSY.0000000000000169
https://doi.org/10.1080/03007995.2020.1864309

Abualhamael et al.

15. Al-Qerem W, Al-Maayah B, Ling J. Developing and validating the Arabic version
of the diabetes quality of life questionnaire. East Mediterr Health J. (2021) 27:414-26.
doi: 10.26719/emh;j.20.112

16. Tran TD, Tran T, Fisher J. Validation of the depression anxiety stress scales (DASS)
21 as a screening instrument for depression and anxiety in a rural community-based
cohort of northern Vietnamese women. BMC Psychiatry. (2013) 13:24. doi:
10.1186/1471-244X-13-24

17. Bujang MA, Adnan TH, Mohd Hatta NK, Ismail M, Lim CJ. A revised version of
diabetes quality of life instrument maintaining domains for satisfaction, impact, and
worry. ] Diabetes Res. (2018) 2018:5804687:1-10. doi: 10.1155/2018/5804687

18. Bujang MA, Ismail M, Hatta NKBM, Othman SH, Baharum N, Lazim SSM.
Validation of the Malay version of diabetes quality of life (DQOL) questionnaire for
adult population with type 2 diabetes mellitus. Malays ] Med Sci. (2017) 24:86-96. doi:
10.21315/mjms2017.24.4.10

19. Moussa MT, Lovibond P, Laube R, Megahead HA. Psychometric properties of an
arabic version of the depression anxiety stress scales (DASS). Res Soc Work Pract. (2017)
27:375-86. doi: 10.1177/1049731516662916

20.Alaofé H, Amoussa Hounkpatin W, Djrolo F, Ehiri ], Rosales C. Factors
associated with quality of life in patients with type 2 diabetes of South Benin: a
cross-sectional study. Int ] Environ Res Public Health. (2022) 19:2360. doi: 10.3390/
ijerph19042360

21. Tamornpark R, Utsaha S, Apidechkul T, Panklang D, Yeemard F, Srichan P. Quality
of life and factors associated with a good quality of life among diabetes mellitus patients
in northern Thailand. Health Qual Life Outcomes. (2022) 20:81. doi: 10.1186/
512955-022-01986-y

22.Co MA, Tan LS, Tai ES, Griva K, Amir M, Chong K]J, et al. Factors associated with
psychological distress, behavioral impact and health related quality of life among
patients with type 2 diabetes mellitus. ] Diabetes Complicat. (2015) 29:378-83. doi:
10.1016/j.jdiacomp.2015.01.009

23. Khunkaew S, Fernandez T, Sim J. Demographic and clinical predictors of health
related quality of life among people with type 2 diabetes mellitus living in northern
Thailand: a cross-sectional study. Health Qual Life Outcomes. (2019) 17:1-9. doi:
10.1186/s12955-019-1246-2

24. Komaratat C, Auemaneekul N, Kittipichai W. Quality of life for type II diabetes
mellitus patients in a suburban tertiary hospital in Thailand. J Health Res. (2021)
35:3-14. doi: 10.1108/JHR-05-2019-0100

25. Gonzalez JS, Peyrot M, McCarl LA, Collins EM, Serpa L, Mimiaga MJ, et al.
Depression and diabetes treatment nonadherence: a meta-analysis. Diabetes Care. (2008)
31:2398-403. doi: 10.2337/dc08-1341

26.Lu Y, Wang N, Chen Y, Nie X, Han B, Chen Y, et al. Health-related quality of life
in type-2 diabetes patients: a cross-sectional study in East China. BMC Endocr Disord.
(2017) 17:38. doi: 10.1186/s12902-017-0187-1

27. Shalihin MES, Abdullah Fauzi A, Zulkifli NA, Aziz AA, Aris MA, Omar AM, et al.
Diabetes quality of life among elderly diabetic patients and its associations. Mal ] Med
Health Sci. (2022) 18:22-31. doi: 10.47836/mjmhs.18.s19.4

28. Gazzaz Z], Baig M, Kanpurwala MA, Jamil T, Mojaddidi MA, Murad MA. Eid-al-
Fitr festivity and Ramadan fasting attitude among individuals with diabetes from
Saudi Arabia and Pakistan: a cross-sectional study. BMJ Open. (2022) 12:e054902. doi:
10.1136/bmjopen-2021-054902

29. Wild SH, Hanley J, Lewis SC, McKnight JA, McCloughan LB, Padfield PL, et al.
Supported telemonitoring and glycemic control in people with type 2 diabetes: the
Telescot diabetes pragmatic multicenter randomized controlled trial. PLoS Med. (2016)
13:1-16. doi: 10.1371/journal.pmed.1002163

30. Al Hayek AA, Robert AA, Al Saeed A, Alzaid AA, Al Sabaan FS. Factors associated
with health-related quality of life among Saudi patients with type 2 diabetes mellitus: a
cross-sectional survey. Diabetes Metab J. (2014) 38:220-9. doi: 10.4093/
dm;j.2014.38.3.220

31. Prajapati VB, Blake R, Acharya LD, Seshadri S. Assessment of quality of life in type
II diabetes patients using the modified diabetes quality of life (MDQOL) questionnaire.
Braz ] Pharm Sci. (2017) 53:e17144. doi: 10.1590/s2175-97902017000417144

Frontiers in Psychiatry

11

10.3389/fpsyt.2023.1282249

32. Abedini MR, Bijari B, Miri Z, Emampour FS, Abbasi A. The quality of life of the
patients with diabetes type 2 using EQ-5D-5 L in Birjand. Health Qual Life Outcomes.
(2020) 18:1-9. doi: 10.1186/s12955-020-1277-8

33. Dutta D, Khandelwal D, Jain D, Chahal S, Kuniyal P, Gupta L, et al. Predictors of
quality of life in people living with type-1 and type-2 diabetes: an Indian perspective
study and systematic review. Clin Diabetol. (2022) 11:33-44. doi: 10.5603/DK.
a2021.0057

34. Kiadaliri AA, Najafi B, Mirmalek-Sani M. Quality of life in people with diabetes:
a systematic review of studies in Iran. ] Diabetes Metab Disord. (2013) 12:1-10. doi:
10.1186/2251-6581-12-54

35. Al-Maskari MY, Al-Shookri AO, Al-Adawi SH, Lin KG. Assessment of quality of
life in patients with type 2 diabetes mellitus in Oman. Saudi Med J. (2011) 32:1285-90.

36. Al-Shehri FS. Quality of life among Saudi diabetics. J Diabetes Mellit. (2014)
4:225-31. doi: 10.4236/jdm.2014.43032

37. Ahmed HAS, Fouad AM, Elotla SE Joudeh AI, Mostafa M, Shah A, et al.
Prevalence and associated factors of diabetes distress, depression and anxiety among
primary care patients with type 2 diabetes during the COVID-19 pandemic in Egypt: a
cross-sectional study. Front Psych. (2022) 13:937973. doi: 10.3389/fpsyt.2022.937973

38. Mukrim ME, Alshammari NM, Alshammari WM, Alshammari MS, Alshammari
YN, Alshammari AS, et al. Prevalence of depression, anxiety, and stress among diabetes
mellitus patients in Arar. Northern Saudi Arabia Age. (2019) 62:229-33. doi: 10.24911/
IJMDC.51-1542576396

39. Alzahrani A, Alghamdi A, Alqarni T, Alshareef R, Alzahrani A. Prevalence and
predictors of depression, anxiety, and stress symptoms among patients with type II
diabetes attending primary healthcare centers in the western region of Saudi Arabia: a
cross-sectional study. Int ] Mental Health Syst. (2019) 13:48-54. doi: 10.1186/
513033-019-0307-6

40. Cardenas L, del Carmen CM, Mufioz A, Proao JL, Mifio C, Aguirre N. Prevalence
and risk factors of depression, anxiety, and stress in an Ecuadorian outpatient population
with type II diabetes mellitus: a cross-sectional study (STROBE). Medicine. (2022)
101:e30697. doi: 10.1097/MD.0000000000030697

41. Thour A, Das S, Sehrawat T, Gupta Y. Depression among patients with diabetes
mellitus in North India evaluated using patient health questionnaire-9. Indian J
Endocrinol Metab. (2015) 19:252-5. doi: 10.4103/2230-8210.149318

42. Cols-Sagarra C, Lopez-Simarro F, Alonso-Fernandez M, Mancera-Romero J,
Pérez-Unanua MP, Mediavilla-Bravo JJ, et al. Prevalence of depression in patients with
type 2 diabetes attended in primary care in Spain. Prim Care Diabetes. (2016) 10:369-75.
doi: 10.1016/j.pcd.2016.02.003

43. Krag M, Hasselbalch L, Siersma V, Nielsen ABS, Reventlow S, Malterud K, et al.
The impact of gender on the long-term morbidity and mortality of patients with type 2
diabetes receiving structured personal care: a 13 year follow-up study. Diabetologia.
(2016) 59:275-85. doi: 10.1007/s00125-015-3804-4

44. Kim Y], Jeon JY, Han SJ, Kim HJ, Lee KW, Kim D]J. Effect of socioeconomic status
on the prevalence of diabetes. Yonsei Med J. (2015) 56:641-7. doi: 10.3349/
ym;j.2015.56.3.641

45, Pereira EV, Tonin FS, Carneiro ], Pontarolo R, Wiens A. Evaluation of the
application of the diabetes quality of life questionnaire in patients with diabetes mellitus.
Arch Endocrinol Metab. (2020) 64:59-65. doi: 10.20945/2359-3997000000196

46. Naskar S, Victor R, Nath K. Depression in diabetes mellitus-a comprehensive
systematic review of literature from an Indian perspective. Asian J Psychiatr. (2017)
27:85-100. doi: 10.1016/j.ajp.2017.02.018

47. Al-Hanawi MK, Chirwa GC, Pulok MH. Socioeconomic inequalities in diabetes
prevalence in the Kingdom of Saudi Arabia. Int ] Health Plann Manag. (2020) 35:233-46.
doi: 10.1002/hpm.2899

48. Katon W, Fan MY, Uniitzer J, Taylor ], Pincus H, Schoenbaum M. Depression and
diabetes: a potentially lethal combination. ] Gen Intern Med. (2008) 23:1571-5. doi:
10.1007/s11606-008-0731-9

49. Collins MM, Corcoran P, Perry I]. Anxiety and depression symptoms in patients
with diabetes: original article: psychology. Diabet Med. (2009) 26:153-61. doi: 10.1111/j.
1464-5491.2008.02648.x

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1282249
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.26719/emhj.20.112
https://doi.org/10.1186/1471-244X-13-24
https://doi.org/10.1155/2018/5804687
https://doi.org/10.21315/mjms2017.24.4.10
https://doi.org/10.1177/1049731516662916
https://doi.org/10.3390/ijerph19042360
https://doi.org/10.3390/ijerph19042360
https://doi.org/10.1186/s12955-022-01986-y
https://doi.org/10.1186/s12955-022-01986-y
https://doi.org/10.1016/j.jdiacomp.2015.01.009
https://doi.org/10.1186/s12955-019-1246-2
https://doi.org/10.1108/JHR-05-2019-0100
https://doi.org/10.2337/dc08-1341
https://doi.org/10.1186/s12902-017-0187-1
https://doi.org/10.47836/mjmhs.18.s19.4
https://doi.org/10.1136/bmjopen-2021-054902
https://doi.org/10.1371/journal.pmed.1002163
https://doi.org/10.4093/dmj.2014.38.3.220
https://doi.org/10.4093/dmj.2014.38.3.220
https://doi.org/10.1590/s2175-97902017000417144
https://doi.org/10.1186/s12955-020-1277-8
https://doi.org/10.5603/DK.a2021.0057
https://doi.org/10.5603/DK.a2021.0057
https://doi.org/10.1186/2251-6581-12-54
https://doi.org/10.4236/jdm.2014.43032
https://doi.org/10.3389/fpsyt.2022.937973
https://doi.org/10.24911/IJMDC.51-1542576396
https://doi.org/10.24911/IJMDC.51-1542576396
https://doi.org/10.1186/s13033-019-0307-6
https://doi.org/10.1186/s13033-019-0307-6
https://doi.org/10.1097/MD.0000000000030697
https://doi.org/10.4103/2230-8210.149318
https://doi.org/10.1016/j.pcd.2016.02.003
https://doi.org/10.1007/s00125-015-3804-4
https://doi.org/10.3349/ymj.2015.56.3.641
https://doi.org/10.3349/ymj.2015.56.3.641
https://doi.org/10.20945/2359-3997000000196
https://doi.org/10.1016/j.ajp.2017.02.018
https://doi.org/10.1002/hpm.2899
https://doi.org/10.1007/s11606-008-0731-9
https://doi.org/10.1111/j.1464-5491.2008.02648.x
https://doi.org/10.1111/j.1464-5491.2008.02648.x

	Quality of life, stress, anxiety and depression and associated factors among people with type 2 diabetes mellitus in Western region Saudi Arabia
	Introduction
	Methods
	Statistical analysis

	Results
	Discussion
	Limitations and recommendations of the study
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

