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Background: Suicidal thoughts and depression are associated with patients
with diabetes, especially patients with low socioeconomic backgrounds and
prolonged illness.

Objective: We aimed to estimate suicidal thoughts and depression among patients
with type 2 diabetes (T2D) in the slums of Karachi.

Methods: This cross-sectional study was conducted across 38 locations in the
slums of Karachi to understand depression, suicidal thoughts, and other supporting
factors of depression associated with T2D. The three-item Oslo Social Support Scale,
the Patient Health Questionnaire-9 (PHQ-9) scale, and the Ask Suicide Screening
Questions were used to screen the patients.

Results: A total of 504 study participants were interviewed, with a response
rate of 98%. The prevalence of depression among patients with diabetes was
30.83%, and suicidal ideation was 20.39%. In the final multivariate analysis, being
socioeconomically poor, physically disabled, and having poor social support were
independent predictors of depression.

Conclusion: Diabetes, low socioeconomic level, a lack of social support, and physical
disability were all linked to depression. Therefore, trained health providers should
conduct an early depression-focused routine screening for patients with diabetes.

KEYWORDS

depression, type 2 diabetes, chronic illness, slums population, low socio-economic
background, long duration of illness, suicidal ideation

Introduction

Diabetes is considered one of the world’s largest growing epidemics, and globally, many
countries have declared it a public health emergency (1). As per the latest reports from the
Centers for Disease Control and Prevention (CDC), ~26 million (8.3%) adults and children in
the United States alone have type 1 diabetes (T1DM) or type 2 diabetes (T2DM). Undoubtedly,
T2DM consists of most of the chunk of it. Around the globe, more than 347 million people have
diabetes, with an estimated prevalence of 9.8% in men and slightly lower than 9.3% in women (2).
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By 2030, 438,000,000 individuals are anticipated to develop diabetes,
making the disease more prevalent globally. In low- and middle-
income countries, diabetes accounts for more than 70% of morbidity
and 88% of deaths (3, 4). In 2002, the International Diabetes
Federation estimated that 33,000,000 cases of diabetes existed in
Pakistan alone, affecting 26.7% of Pakistani adults (5). This figure
is exceptionally high and keeps adding year after year. There are
also grounds to suspect that many people go undetected, which
would significantly increase the prevalence and the likelihood of
complications from untreated conditions.

Diabetes is a lifelong chronic disease that is psychologically
distressing for a patient. A new diagnosis of diabetes is a significant
burden in a patient’s life. Many go through classic stages of grief,
denial, anger, depression, and acceptance (6). Due to its persistent
and significant burden placed on people with diabetes in terms of
self-management of the disease, people with diabetes face a variety
of consequences because of their long-term condition, including
lifestyle changes and responses to long-term treatment, concerns
about complications, need for continuous monitoring of glycemic
control, associated disability, and symptoms that interfere with their
daily life. Depressive disorder is one of the most common and
overwhelming psychiatric disorders in people with diabetes. Studies
have shown that depression is a common comorbidity in people with
diabetes (7, 8). The prevalence of depression in patients with DM
ranges from 7 to 84% compared to an estimated prevalence of only
3-4% in the general population (9, 10).

The presence of depression in patients with diabetes mellitus
is associated with financial stress, poor general health due to
associated comorbidities, and poor glycemic control. It also worsens
diabetes prognosis, increases treatment non-compliance, reduces the
quality of life, prolongs diabetes recovery, and increases mortality
(11). Depression is also a significant risk factor for hospitalization
and diabetes-related complications. Furthermore, such patients may
experience psychological and psychosocial problems at the individual
and interpersonal levels, all of which contribute significantly to
and are correlated with depression and can lead to suicide
in some circumstances. Location-specific prevalence and related
characteristics exist in Pakistan. In regular hospitals, psychiatric
aspects of chronic illnesses like diabetes are rarely considered. Most
earlier investigations on the prevalence of depression and associated
variables among people with diabetes were carried out in designated
specialized diabetes care centers. This study aimed to determine the
prevalence of depression and suicidal ideation in individuals with
type 2 diabetes from an urban slum in Karachi, Pakistan.

The results of this study will help develop more effective
programs to treat comorbid diabetes and depression. In addition,
the study results will serve as a basis for other researchers aiming to
conduct large-scale studies in slum areas of Pakistan. Those interested
in exploring the relationship between depression, suicide, and type 2
diabetes will also benefit from this study.

Methods
Study area

A cross-sectional observational study of a disadvantaged
community in Karachi, Pakistan, was conducted. From August
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2022 through September 2022, we gathered and evaluated primary
data from SINA Health, Education, and Welfare Trust (SINA)
clinics. SINA is a non-profit organization assisting slum populations
since 1998 through a network of 38 clinic facilities, including
three mobile vans in slum regions. Each year, these clinics
assist nearly one million individuals. They provide high-quality
primary healthcare to the poor, particularly women, children,
and adolescents.

Study design and period

This was an institution-based cross-sectional study conducted
from August to September 2022.

Source and study population

The source population included all patients with diabetes being
followed up in the outpatient department. The study population
included all patients with diabetes seen for follow-up during the
data-collecting period.

Inclusion and exclusion criteria

All patients with diabetes older than 18 years who could
communicate freely were enrolled. Those using antidepressant
medications for depressed symptoms were eliminated since
antidepressant medications

might disguise

and symptoms. Patients with DM who were newly diagnosed

depression  signs

at the time of data collection were excluded from the research

because adjustment disorder is more frequent in newly

diagnosed patients than a full-blown depressive symptom.

Finally, this study excluded diabetic individuals who were

extremely ill.
Study variables
Depression and suicidal ideation were the dependent

variables. Independent variables included age, gender, marital
status, ethnicity, religion, educational and occupational status,
clinical factors (kind of diabetes, fasting blood sugar level,
duration of diabetes, treatment type), and psychosocial factors
(social support).

Sample size determination

Since depression prevalence was not known in the local
population, especially in slums, the anticipated prevalence of
50% was used to determine the sample size, with a 95%
confidence level with 5% absolute precision and a 30% non-
response rate. The sample size with that came out to be
around 499.
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TABLE 1 Socio-demographic characteristics of patients with diabetes

mellitus attending the outpatient department of SINA Clinics

[August—September 2022] (N = 493).

Demographic characteristics  Co-variables n (%)
Sex Male 104 (21.1)
Female 389 (78.9)
Age groups 18-24 3(0.6)
25-35 21 (4.2)
36-45 106 (21.5)
46-55 174 (34.5)
56-65 123 (24.9)
>66 63 (13.2)
Education Illiterate 344 (70.0)
Primary 55(11.4)
Secondary 60 (12.2)
Intermediate 18 (3.7)
Graduate 7 (1.4)
Postgraduate 6(1.4)
Marital status Married 484 (96.0)
Unmarried 6(1.2)
Income No income 411 (81.5)
<13,000 28 (5.5)
13,001-39,000 41 (8.13)
39,001-64,000 3(0.6)
64,001 and above 7 (1.38)
Residential location Urban 478 (94.8)
Rural 12 (2.3)
Employment Yes 77 (15.2)
No 411 (81.5)
Ethnicity Urdu speaking 103 (20.4)
Punjabi 50 (10.1)
Sindhi 33 (6.1)
Baloch 12 (2.3)
Abbottabad 9(1.7)
Bengali 16 (3.17)
Hazara 1(0.2)
Pathan 208 (41)
Saraiki 11 (2.1)
Hindko 11(2.2)
Kashmiri 11(2.2)
Diabetes family history Yes 355 (70.4)
No 151 (26.6)
Exercise Yes 152 (30.8)
No 339 (67.2)
Smoking Yes 81 (16.0)
No 409 (81.1)
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TABLE 2 Clinical and psychosocial characteristics of patients with diabetes

mellitus attending the outpatient department at SINA Clinics

[August—September 2022] (N = 493).

Clinical and psychosocial

characteristics

Co-variables

Age at diagnosis 18-30 21 (4.2)
31-45 109 (22.1)
45-54 174 (35.2)
>55 186 (37.7)
Duration of DM (in year) 1-5 181 (35.9)
6-10 142 (28.1)
>10 166 (32.9)
DM Rx regime Insulin 7(1.4)
Oral hypoglycemic 294 (58.3)
Insulin plus oral 189 (37.5)
Duration of DM Rx (in year) 1-5 181 (35.9)
6-10 142 (28.1)
>10 166 (32.9)
No. of prescribed medication administered <3 377 (76.4)
per day
>4 116 (23.6)
Compliant with medication’ Yes 392 (79.5)
No 101 (20.4)
Reasons for non-compliance (n = 202) No money to buy it 107 (52.9)
Drug side effect 53 (26.2)
Others 42 (20.7)
Ever measured FBG Yes 362 (73.4)
No 131 (26.5)
FBG level (in mg/dl) <100 58 (11.7)
101-125 298 (60.4)
>126 137 (27.7)
DM complication Yes 127 (25.7)
No 366 (74.2)
Physical disability Yes 28 (5.6)
No 465 (94.4)
Social support Poor 168 (34.0)
Intermediate 139 (28.1)
Strong 186 (37.7)

Sampling technique and procedure

At the outset of the study, all patients with diabetes who were
being followed up in the outpatient department of SINA clinics
were approached with the study’s objectives. Initially, 504 patients
expressed an interest in taking part in the study. However, four
participants were initially eliminated because they needed to give
written informed consent, and seven more were excluded because
they needed to fulfill the inclusion criteria. The remaining 493,

however, were included in the study.

03
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TABLE 3 Bivariate analysis of depression among patients with diabetes mellitus attending the outpatient department at SINA Clinics [August—September

2022] (N = 493, n = 152).

‘ Variables Co-variables Depression (n) yes Depression (n) no COR (95% CI) P-value ‘
Residence Urban 148 330 2.20(0.33, 3.68) 0.01
Rural 4 8 0.48 (0.23,1.22) 0.10
FBG level <100 16 42 1.10 (0.53, 1.68) 0.13
101-125 60 238 1.40 (0.53, 2.68) 0.12
>126 76 61 2.14 (1.26,5.12) 0.14
Social support Poor 93 75 3.34(2.38,6.52) 0.02
Intermediate 40 99 1.20 (0.71, 2.90) 0.02
Strong 19 167 1.40 (0.53, 2.68) 0.12
Physical disability Yes 16 12 3.48 (1.30, 8.26) 0.01
No 136 429 1.40 (0.53, 2.68) 0.10

TABLE 4 Multivariate analysis of depression among patients with diabetes mellitus attending the outpatient department at SINA Clinics [August—September
2022] (N =493, n = 152).

Variables Co-variables Depression (n) yes Depression (n) no AOR (95% ClI) P-value
Residence Urban 148 330 1.00
Rural 4 8 0.43 (0.13, 1.39) 0.71
FBG level <100 16 42 1.00
101-125 60 238 1.40 (0.43, 2.89) 0.64
>126 76 61 3.01 (1.03, 5.02) 0.67
Socioeconomic Status Poor 140 263 4.21(2.26,7.36) 0.00
Intermediate 11 76 1.42 (0.26, 4.26)
Rich 1 2 1.00
Social support Poor 93 75 3.41(1.76, 6.36) 0.02
Intermediate 40 99 1.42 (0.66, 3.08) 0.81
Strong 19 167 1.00
Physical disability Yes 16 12 4.70 (1.28,6.17) 0.032
No 136 429 1.00

Method of data collection and tools

Face-to-face interviews were used to gather data using a pretested
semi-structured questionnaire that included socio-demographic
parameters, clinical features, the three-item Oslo Social Support
Scale, the Patient Health Questionnaire-9 (PHQ-9) scale, and the
Ask Suicide Screening Questions to screen suicidal ideation among
those found with depression. The socio-demographic and clinical
information was evaluated using questionnaires modified by studying
related literature and the patient’s medical records.

The initial stage was to collect demographic information and
treatment regimen-specific questions from patients, such as age,
gender, education, material status, income, residential location
(urban or rural), ethnicity, diabetes history, length of disease, and
smoking/tobacco usage.

The outcome variable (depression) was assessed using the PHQ-
9 (12). It comprises nine items on a four-point Likert scale that
assess each of the nine DSM-IV depression criteria. Patients were
asked to recollect depressed symptoms within the previous 2 weeks,

Frontiersin Public Health 04

with answers ranging from 0 (not) to 3 (nearly every day). A PHQ-
9 score of 5 indicated depression. PHQ-9 is the most extensively
used depression screening instrument; the PHQ-9’s final question
tackles passive suicidal thoughts. The PHQ-9 is frequently utilized in
primary care settings, where the clinic population has fewer patients
who screen positive for suicide risk.

If a patient affirms passive ideation on the PHQ-9, a more
extensive suicide risk assessment should be administered. In our
study, we administered the Ask Suicide Screening Questions (ASQ)
Toolkit developed by the National Institute of Mental Health
(NIMH), a standardized suicide risk screening tool certified for
medical patients aged eight and older. It consists of four yes/no
screening questions, takes 20 s to administer, and provides a toolbox
with safety tips, worksheets, scripts, brochures, and paths. Moreover,
the amount of social support was determined by asking patients to
rate the level of support they got from family and friends using the
Oslo 3 social support scale. The scale was numbered from 3 to 14.
Participants with scores of 3-8, 9-11, and 12-14 out of 14 were
assessed to have poor, moderate, or high social support.
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Data quality assurance

To ensure uniformity, the questionnaire was translated from
English to the local language (i.e., Urdu, Punjabi, Sindhi, Balochi,
Pashto, and Kashmiri) and then back to English. Before data
collection, the local questionnaire version was pretested on
5% of the total research participants with obtained Cronbach’s
alpha of 0.839. Based on the pretest results, a slight change
was made to the questionnaire’s content. In addition, the
questionnaire content and data-collecting techniques were taught to
data collectors.

Data processing and analysis

All data obtained were reviewed for completeness and
consistency before being input into Microsoft Excel 2007 and
exported to SPSS version 23 for analysis. To describe the socio-
demographic features, clinical variables, and depression, descriptive
statistics (frequencies, tables, percentages, and averages) were
generated. Bivariate and multivariate logistic regression analyses
were performed. To avoid possible confounders, variables with
p-values < 0.05 in the bivariate model were added to the multivariate
analysis. Variables with p-values of <0.05 were deemed statistical
predictors of depression in the multivariate model. The strength
of the link was measured using the odds ratio with a 95%
confidence interval.

Results

A total of 504 participants were approached for the study with
a 2% non-response rate, so 493 participants fulfilling the inclusion
criteria were finally taken up for final analysis. Table I shows the
sociodemographic analysis of the studied participants. The mean age
of participants was 48.3 (SD+ 12.8) years. Maximum participants
were female (78.9%), in the age group of 46-55 years (34.5%), were
illiterate (70.0%), married (96.0%), had no source of income (81.5%),
lived in urban setup (94.8%), has no employment (81.5%), were Urdu
speaking (20.4%), has a family history of diabetes mellitus (70.4%),
were non-regular to daily exercise regimen (67.2%), no history of
smoking (81.1%).

Of the surveyed participants, (37.7%) were diagnosed when
they were more than 55 years of age, while (35.2%) of participants
were diagnosed between ages 45-54. The majority (35.9%) were
suffering from the illness for 1-5 years duration, (58.3%) were on
oral hypoglycemics agents (OHA) while (and 37.5%) were using
both OHA and insulin for their treatment. The majority (76.45)
had <3 drugs prescribed for their treatment each day, while 52.9%
showed non-compliance as they reported that they had no money
to buy medicines for their disease. The majority (60.4%) had fast
blood glucose levels within 101-125 mg/dl, and 5.6% of the patients
with diabetes-reported disability arising from long-standing and poor
control of diabetes mellitus. Furthermore, in our study, 34.0% of the
participants had poor social support during the disease, as shown in
Table 2.

Depression was prevalent in 30.83 % of diabetes individuals
(95% CI: 26.4, 35.2). Of the 493 individuals, 10.1, 7.5, 5.0, and
2.6% met the criteria for mild, moderate, moderately severe, and
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TABLE 5 Screening of patients using the Ask Suicide Screening
Questionnaire for suicidal ideation among depressed patients.

Ask suicide screening questions (n = 152)  Yes \[e}

1 In the past few weeks, have you wished you were 54 98
dead?
2 | In the past few weeks, have you felt that you or 37 115

your family would be better off if you were dead?

3 | Inthe past week, have you been having thoughts 31 121
about killing yourself?

4 | Have you ever tried to kill yourself? 18 134

5 | Are you having thoughts of killing yourself right 23 129
now?

If patient answers “No” to all questions 1 through 4, screening is complete (not necessary to
ask question #5). No intervention is necessary (Note: Clinical judgment can always override a
negative screen). e If patient answers “Yes” to any of questions 1 through 4, or refuses to answer,
they are considered a positive screen. Ask question #5 to assess acuity: 0 “Yes” to question #5
= acute positive screen (imminent risk identified) e Patient requires a STAT safety/full mental
health evaluation. Patient cannot leave until evaluated for safety. e Keep patient in sight. Remove
all dangerous objects from the room. Alert physician or clinician responsible for patient’s care.
0 “No” to question, #5 = non-acute positive screen (potential risk identified) e Patient requires
a brief suicide safety assessment to determine whether a full mental health evaluation is needed.
Patient cannot leave until evaluated for safety. e Alert physician or clinician responsible for
patient’s care.

severe depression, respectively. In this study, living in an urban
area, having a fast blood glucose (FBG) level of 126 mg/dl, being
physically disabled due to long-standing diabetes mellitus, and
having little or poor social support during illness were all related
to depression in the bivariate analysis (Table 3). However, being
physically disabled (AOR: 4.70, 95%CI = 1.28, 6.17) and having
low or poor social support (AOR: 3.41, 95%CI = 1.76, 6.36) were
revealed to be independent predictors of depression among diabetic
patients in the multivariate analysis (Table 4) In this study, 35.5%
of patients had wished to be dead in the past week, while 24.3%
f felt that their family would be better off if they were dead.
Moreover, 20.3% thought about killing themselves, while 11.8%
attempted to kill themselves. Furthermore, we found 15.1% of
participants with an acute positive screen (imminent risk identified)
who require a STAT safety/full mental health evaluation as shown in
Table 5.

Discussion

This study aimed to determine the prevalence and risk
factors for depression in individuals with diabetes mellitus at
the outpatient department of SINA clinics in an urban slum in
Karachi, Pakistan. According to the current study, the prevalence
of depression is 30.83% of individuals suffering from diabetes
mellitus. The current study’s findings were consistent with a cross-
sectional investigation conducted in Egypt (33.3%) and Bahrain
(35%), respectively (13, 14). The prevalence reported in this study
was also higher than that reported by Engidaw et al. (11) and
Waitzfelder et al. (7) in their study from Ethiopia and USA,
respectively. However, much higher prevalence rates of depression
among patients with diabetes were reported from studies undertaken
in India (43.4%) and the Islamic Republic of Iran (73.4%),
respectively (9, 15).

The disparity might be attributed to disparities in evaluation
instruments, healthcare delivery systems, educational status, lifestyle,
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and social contact. In Egypt, for example, the MADRS screening
test was used to assess depression. On the contrary, the Beck
Depression Inventory (BDI) was used to measure depression in
studies conducted in Iran and Ethiopia. Another cause for the
disparity might be different study conditions and different ethnicity
of the individuals taken up for the study.

On the other hand, the findings of this research were more
significant than those done in Malaysia, the University of Gondar
diabetes clinic, and the Black Lion Specialized Hospital, with 12.3,
15.4, and 13%, respectively (16-18). One reason for the disparity
might be the varied healthcare systems and the fact that the PHQ-
9 cutoff score is 5. Furthermore, all the initial research was done in
specialist hospitals. Those treated in a specialty hospital may receive
more thorough care due to ample qualified human resources. In
our setting, such high-quality health facilities and resources were
not available.

We also investigated the risk factors for depression in people
with diabetes mellitus. As a result, diabetic patients with poor social
support were 3.34 times more likely to develop depression than
diabetic patients with good social support. This finding was consistent
with research done in Ethiopia at the Felege-Hiwot referral and Black
Lion Specialized Hospitals (19, 20). This might be because social
isolation decreases social support, which can have a negative impact
on physical and mental health. Diabetes therapy may be delayed
due to a lack of social support. If treatment is delayed, the patient
will show signs of potential signs of diabetes complications, which
predispose the patient to various psychological problems such as
depression (21). Patients with diabetes who were physically impaired
were 4.7 times as likely than non-disabled individuals to be depressed.
The cause might be that physical infirmity leads to unemployment,
fewer educational possibilities, and social contacts, all of which
may predispose the patient to depression. Another cause might be
that persons with physical disabilities do not get enough physical
activity (22).

Furthermore, it who

that  those

socioeconomically poor were 4.2 times more at risk of having

was  found were
depression than those who were socioeconomically stable. Earlier
studies have also reported that low levels of household income are
linked to a variety of lifelong mental illnesses and suicide attempts,
and a decrease in household income is linked to an increased risk of
incident mental disorders (23).

Furthermore, the suicidal ideation among depressed patients with
diabetes was analyzed using the Ask Suicide Screening Questionnaire
for suicidal ideation, in which it was found that 20.39% had suicidal
ideation thoughts. Suicidal ideation and attempt rates have been
reported as high as 26.4 and 13.3%, respectively (24, 25). Some
investigations on suicidal ideation and attempts in patients with
diabetes found that suicidal risk increases in diabetics (26, 27).
However, two investigations indicated that patients with diabetes had
a lower risk of suicidal thoughts than healthy controls and patients
with other medical disorders (28, 29). Depression has been identified
as the most frequent psychological illness among people with diabetes
who attempted suicide (30).

Strengths and limitations of the study

The study’s strengths were the use of a relatively large sample size
with a reasonable response rate and the use of validated techniques.
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The current study also has several significant limitations that should
be considered when interpreting the findings. Because this study was
done in health institutions, the findings may not accurately reflect the
depression of all patients with diabetes. The study’s cross-sectional
design does not prove a definitive cause-and-effect relationship.

Conclusion

Depression was connected with having type II diabetes,
inadequate family and community support, and being physically
impaired. Clinicians must prioritize patients with diabetes who are
physically disabled and have limited social support. Early diagnosis
and treatment of depressive symptoms as a standard component of
diabetes care is suggested for doctors who deal closely with patients
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 human participants were reviewed and
approved by SINA-ETHICAL REVIEW BOARD (SINA-ERB).
Written informed consent for participation was not required for
this study in accordance with the national legislation and the
institutional requirements.

Author contributions

HS proposed the study design and study concept and prepared
the manuscript. SJ helped in the literature review and finalized
the results. TS and HN gathered and sorted out the data. SS was
involved in data analysis and the result interpretation. SJ and ZJ
supervised the overall project and reviewed the final version of
the manuscript. All authors contributed to the article and approved
the submitted version.

Acknowledgments

The authors would like to thank the Management of SINA Health
and Welfare Education Trust, especially CEO Ms. Ambareen Kazim
Thompson, Ms. Salma Raziq, and all clinics” supervisors, for helping
collect the data and providing human resource support during the
data collection.

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.

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1135964
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Sharif et al.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated

References

1. Wild S, Roglic G, Green A, Sicree R, King H. Global prevalence of diabetes
estimates for the year 2000 and projections for 2030. Diabetes Care. (2004) 27:1047—
53. doi: 10.2337/diacare.27.5.1047

2. World Health Organization. Global Report on Diabetes: Diabetes Care. Geneva:
World Health Organization (2016). pp. 448-452.

3. American Diabetes Association. 11. Older adults: standards of medical care in
diabetes-—2018. Diabet Care. (2018) 41(Suppl. 1):5119-25. doi: 10.2337/dc18-S011

4. Mathers CD, Loncar D. Projections of global mortality and burden of disease from
2002 to 2030. PLoS Med. (2006) 3:e442. doi: 10.1371/journal.pmed.0030442

5. Azeem S, Khan U, Liaquat A. The increasing rate of diabetes in Pakistan: a silent
killer. Ann Med Surg. (2022) 79:103901. doi: 10.1016/j.amsu.2022.103901

6. Sridhar G, Madhu K. Psychosocial and cultural issues in diabetes mellitus. Curr Sci.
(2002) 83:1556-64.

7. Waitzfelder B, Gerzoff RB, Karter AJ, Crystal S, Bair MJ, Ettner SL, et al. Correlates of
depression among people with diabetes: the translating research into action for diabetes
(TRIAD) study. Prim Care Diabet. (2010) 4:215-22. doi: 10.1016/j.pcd.2010.07.002

8. Ahmad A, Abujbara M, Jaddou H, Younes NA, Ajlouni K. Anxiety and depression
among adult patients with diabetic foot: prevalence and associated factors. J Clin Med Res.
(2018) 10:411. doi: 10.14740/jocmr3352w

9. 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.2jp.2017.02.018

10. Marcus M, Yasamy MT, van Ommeren M, Chisholm D, Saxena S.
Depression: A Global Public Health Concern. Geneva: World Health Organization
(2012). doi: 10.1037/€517532013-004

11. Engidaw NA, Wubetu AD, Basha EA. Prevalence of depression and its associated
factors among patients with diabetes mellitus at Tirunesh-Beijing general hospital,
Addis Ababa, Ethiopia. BMC Public Health. (2020) 20:266. doi: 10.1186/s12889-020-
8360-2

12. Pfizer. Patient Health Questionnaire (PHQ) Screeners. New York, NY: Pfizer (2014).
Available online at: www.phgscreeners.com (accessed September 15, 2022).

13. El-Shafie TM, El-Saghier EOA, Ramadan IK. Depression among type 2 diabetic
patients. Egypt ] Hosp Med. (2011) 31:1-28. doi: 10.21608/ejhm.2011.16406

14. Nasser J, Habib F, Hasan M, Khalil N. Prevalence of depression among people
with diabetes attending diabetes clinics at primary health settings. Bahrain Med Bull.
(2009) 31:1-7.

15. Yekta Z, Pourali R, Yavarian R. Behavioural and clinical factors associated with
depression among individuals with diabetes. East Mediterr Health J. (2010) 16:286—
91. doi: 10.26719/2010.16.3.286

16. Birhanu AM, Alemu EM, Ashenafie TD, Balcha SA, Dachew BA. Depression
in diabetic patients attending university of gondar hospital diabetic clinic, Northwest
Ethiopia. Diabetes Metab Syndr Obes. (2016) 9:155. doi: 10.2147/DMS0.597623

Frontiersin Public Health

07

10.3389/fpubh.2023.1135964

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.

17. Dejenie Habtewold T, Radie YT, Sharew NT. Prevalence of depression among type
2 diabetic outpatients in black lion general specialized hospital, Addis Ababa, Ethiopia.
Depress Res Treat. (2015) 2015:1-8. doi: 10.1155/2015/184902

18. Marquez Valdez LM. Depression, Anxiety and Self-Helped in Glucemic Control
in People with Type 2 Diabetes. San Nicolas de los Garza: Autonomous University of
Nuevo Ledn (2015). Available online at: http://eprints.uanl.mx/id/eprint/9414 (accessed
December 20, 2022).

19. Wordofa MB. Prevalence of Depression and Associated Factors Among Adult
Diabetic Patients Attending the Outpatient Department, at Felege Hiwot Referral Hospital.
Bahir Dar: AAU (2016). Available online at: http://www.localhost:80/xmlui/handle/
123456789/9658 (accessed December 22, 2022).

20. Habtewold T, Mulugeta S, Gebreegziabhere Y. A cross sectional study on
associated factors of depression among type 2 diabetic outpatients in black lion general
specialized hospital, Addis Ababa, Ethiopia. Endocrinol Metab Synd. (2014) 3:2161-
1017. doi: 10.4172/2161-1017.1000147

21. Ramkisson S, Pillay BJ, Sibanda W. Social support and coping in adults with type 2
diabetes. Afr ] Prim Health Care Family Med. (2017) 9:1-8. doi: 10.4102/phcfm.v9i1.1405

22. Gillani SW, Sulaiman S, Azhar S, Abdul MI, Saad SY. Physical disability and
diabetes mellitus; qualitative exploration of patients’ perception and behavior. Curr
Diabetes Rev. (2018) 14:472-80. doi: 10.2174/1573399813666170710183736

23. Sareen ], Afifi TO, McMillan KA, Asmundson GJG. Relationship between
household income and mental disorders: findings from a population-based longitudinal
study. Arch Gen Psychiatry. (2011) 68:419-27. doi: 10.1001/archgenpsychiatry.2011.15

24. Goldston DB, Kelley AE, Reboussin DM, Daniel SS, Smith JA, Schwartz RP, et al.
Suicidal ideation and behavior and noncompliance with the medical regimen among
diabetic adolescents. ] Am Acad Child Adolesc Psychiatry. (1997) 36:1528-36.

25. Roy A, Roy M, Janal M. Suicide attempts and ideation in African-American type 1
diabetic patients. Psychiatry Res. (2010) 179:53-6. doi: 10.1016/j.psychres.2010.06.004

26. Ceretta LB, Réus GZ, Abelaira HM, Jornada LK, Schwalm MT, Hoepers NJ, et al.
Increased prevalence of mood disorders and suicidal ideation in type 2 diabetic patients.
Acta Diabetol. (2012) 49:5227-34. doi: 10.1007/500592-012-0435-9

27. Fuller-Thomson E, Sawyer JL. Lifetime prevalence of suicidal ideation in a
representative sample of Canadians with type 1 diabetes. Diabetes Res Clin Pract. (2009)
83:¢9-11. doi: 10.1016/j.diabres.2008.10.004

28. Radobuljac MD, Bratina NU, Battelino T, Tomori M. Lifetime prevalence of suicidal
and self-injurious behaviors in a representative cohort of Slovenian adolescents with type
1 diabetes. Pediatr Diabetes. (2009) 10:424-31. doi: 10.1111/j.1399-5448.2009.00501.x

29. Igwe MN, Uwakwe R, Ahanotu CA, Onyeama GM, Bakare MO, Ndukuba AC.
Factors associated with depression and suicide among patients with diabetes mellitus
and essential hypertension in a Nigerian teaching hospital. Afr Health Sci. (2013) 13:68-
77. doi: 10.4314/ahs.v13i1.10

30. Myers AK, Grannemann BD, Lingvay I, Trivedi MH. Brief report: depression
and history of suicide attempts in adults with new-onset type 2 diabetes.
Psychoneuroendocrinology. (2013) 38:2810-4. doi: 10.1016/j.psyneuen.2013.06.013

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1135964
https://doi.org/10.2337/diacare.27.5.1047
https://doi.org/10.2337/dc18-S011
https://doi.org/10.1371/journal.pmed.0030442
https://doi.org/10.1016/j.amsu.2022.103901
https://doi.org/10.1016/j.pcd.2010.07.002
https://doi.org/10.14740/jocmr3352w
https://doi.org/10.1016/j.ajp.2017.02.018
https://doi.org/10.1037/e517532013-004
https://doi.org/10.1186/s12889-020-8360-2
http://www.phqscreeners.com
https://doi.org/10.21608/ejhm.2011.16406
https://doi.org/10.26719/2010.16.3.286
https://doi.org/10.2147/DMSO.S97623
https://doi.org/10.1155/2015/184902
http://eprints.uanl.mx/id/eprint/9414
http://www.localhost:80/xmlui/handle/123456789/9658
http://www.localhost:80/xmlui/handle/123456789/9658
https://doi.org/10.4172/2161-1017.1000147
https://doi.org/10.4102/phcfm.v9i1.1405
https://doi.org/10.2174/1573399813666170710183736
https://doi.org/10.1001/archgenpsychiatry.2011.15
https://doi.org/10.1016/j.psychres.2010.06.004
https://doi.org/10.1007/s00592-012-0435-9
https://doi.org/10.1016/j.diabres.2008.10.004
https://doi.org/10.1111/j.1399-5448.2009.00501.x
https://doi.org/10.4314/ahs.v13i1.10
https://doi.org/10.1016/j.psyneuen.2013.06.013
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Depression and suicidal ideation among individuals with type-2 diabetes mellitus, a cross-sectional study from an urban slum area of Karachi, Pakistan
	Introduction
	Methods
	Study area
	Study design and period
	Source and study population
	Inclusion and exclusion criteria
	Study variables
	Sample size determination
	Sampling technique and procedure
	Method of data collection and tools
	Data quality assurance
	Data processing and analysis

	Results
	Discussion
	Strengths and limitations of the study
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


