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Abstract

Background: Anxiety and depression often exacerbate multimorbidity conditions, leading to increased disability rates
among affected individuals. Objective: The study aimed to assess the mental health status of individuals with multimorbidity
belonging to the marginalized population of Karachi, Pakistan. Specifically, the prevalence of anxiety and depression was
investigated. Methods: A multicenter cross-sectional study was conducted between July 2022 and June 2023 in 10 primary
healthcare clinics located in 4 peri-urban areas of Karachi. A total of 9331 participants were included in the study. The
Patient Health Questionnaire 4 (PHQ-4), Generalized Anxiety Disorder 7 (GAD-7), and Patient Health Questionnaire 9
(PHQ-9) were used to assess symptoms of anxiety and depression. The data collected were analyzed using the statistical
analysis system (SAS) version 9.4. Results: Among the study participants, 2894 (31%) were men and 5534 (59.3%) were
women. The prevalence of moderate to severe anxiety was 31% among men and 59.3% among women. The age group
between 4| and 60years exhibited the highest rates of moderate to severe anxiety, 19.3% as evaluated by GAD-7 and
34.6% by PHQ-9. The Pathan ethnic group had the highest prevalence of anxiety (I1%) and depression (28.3%) in the
neighborhoods. Unemployed participants showed moderate to severe anxiety in 21.3% of the cases and moderate to severe
depression in 25.5% of the cases. Conclusion: The study revealed a significant cooccurrence of anxiety and depression
among individuals with multimorbidity in the marginalized population of Karachi, Pakistan. Furthermore, the presence of
anxiety symptoms in multimorbidity patients with depression indicates a more unfavorable health state. It is essential to
explore the implementation of screening measures and therapeutic interventions for comorbid anxiety and depression in
this population to improve clinical outcomes.
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What is Already Known About this
Subject?

pain, require a better mental health screening due to their
potential influence on quality of life.

Chronic diseases play an imperative role in causing distress
and depression.

How Could These Results Change the
Focus of Research or Clinical Practice?

What are the New Findings?

The need for on-site therapy for this significant issue is high-
lighted. Some clinic visitors showed suicidal thoughts and
self-harm, which are commonly ignored in general care.
Diabetes and chronic pain problems, including back or joint

The year-long study of a large slum population provided
useful information. The results show that sociodemographic
characteristics are linked to many chronic diseases in pri-
mary care. These variables also increase the risk of mental
health problems, lowering the quality of life in these groups.
Longitudinal investigations are needed to show the
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causation between chronic illnesses and mental health
issues. These results emphasize the necessity of incorporat-
ing mental health screening and assistance into primary care
to promote the well-being of marginalized groups.

Introduction

The concept of mental health goes beyond the absence of
mental diseases, encompassing various mental illnesses,
psychosocial disorders, and other mental states character-
ized by suffering, impaired functioning, or an increased risk
of self-harm.! Although people diagnosed with mental health
problems are more likely to experience diminished mental
well-being, it is essential to recognize that this correlation is
not universally applicable or inherently deterministic.?
From 1990 to 2019, mental problems increased in 31
European countries. However, self-harm in both genders has
dropped by more than 20%. Economically developed nations
have fewer mental health problems than low- and middle-
income countries.? In India, 197.3 million people had mental
illness in 2017, 45.7million had depressive disorders, and
44.9 million anxiety disorders.* The rates of mental illness in
adults in Bangladesh ranged from 6.5% to 31.0%, while the
rates in children ranged from 13.4% to 22.9%.° Pakistani
anxiety and depression rates range from 22% to 60%.°
Depression and anxiety are becoming more common, and
chronically ill people are especially susceptible.”!” One in 4
residents of advanced countries has multimorbidity.!"!* In
impoverished countries such as Bangladesh, 53.8% of older
people have multimorbidity.'* Multimorbidity affects 22%
of Indians and 4.9% of Pakistanis aged 18 years and older.'>-1¢
Multimorbidity ranges from 4.9% to 67% among coun-
tries.!”'® Multiple chronic diseases harm a person’s health
and increase financial pressure on families, the healthcare
system, and society.”” A 2013 poll found that 28% of
Americans had multimorbidity, which represented 66% of
healthcare care spending.?’ Research has found a strong link
between socioeconomic position and multimorbidity,
regardless of education,?! income,?? occupation,? or regional
disadvantage.’* Healthcare providers typically struggle to
treat multimorbidity, anxiety, and depression. Diabetes,
hypertension, stroke, asthma, arthritis, and osteoporosis

increase the risk of disability when combined with anxiety
and depression.”

The Rationale of the Study

Mental diseases are common, but underdiagnosed in low-
and middle-income countries, making treatment difficult. As
aresult, it becomes critical to prioritize screening for mental
disorders in people with multimorbidity to mitigate the neg-
ative impact of comorbidities and improve adherence to
multimorbidity therapy. The rationale for conducting this
study lies in the urgency to address this knowledge gap and
provide essential information on mental health issues among
marginalized populations with multimorbidity. By doing so,
our aim is to contribute to the development of effective strat-
egies to address mental health challenges in these vulnerable
communities.

Methodology

Study design and duration: A cross-sectional study was car-
ried out in collaboration with the SINA Health Education
and Welfare Trust (SINA), which included 10 clinics located
in the peri-urban regions of Karachi, Pakistan. The study
spanned from July 2022 to June 2023. The recruitment of
patients and the overall study design are visually represented
in Figure 1.

Study population: A total of 10 low socioeconomic slum
settlements are spread across 4 towns in Karachi, Pakistan.
This research was conducted in the slums of Karachi, a
metropolis known for its extensive urban development and
its status as the nation’s largest city. These slum regions
include Korangi Town, Landhi Town, Baldia Town, and a
clinic near the Nazimabad industrial area. These areas are
marked by a significant population density,?® limited access
to essential amenities, and challenging living conditions.
Individuals within this group frequently face marginaliza-
tion and confront various socio-economic barriers.

Study site: Significantly, the research was conducted in
the SINA premises, a primary healthcare institution offering
heavily subsidized health services to the community.?” This
approach ensured that participants received essential
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Figure |. Patients’ screening at study site.

healthcare services from certified healthcare professionals.
Incorporation of health facilities within selected peri-urban
areas reflects a deliberate effort to address the health needs
of these marginalized groups.

Inclusion and exclusion criteria: The study included
individuals aged 18 and over who visited any of the 10
designated clinics within a 1-year period, from July 2022
to June 2023. These individuals were diagnosed with mul-
timorbidity or chronic disease conditions and were
selected for mental health screening. Patients who were
referred due to acute conditions were excluded from the
study. Additionally, individuals who faced challenges in
understanding the survey questions or who declined to
participate in the screening were also excluded from the
study.

Data Collection Tool

Three distinct scales were used to analyze the results of men-
tal health screening among patients with single or multiple
chronic diseases, in conjunction with their sociodemographic
status.

Demographic questionnaire: The structured questions
designed by the researchers were used to collect information
about the age, ethnicity, income, employment status, marital
status, and disease status of the participants.

PHQ-4 questionnaire: The questions about mental health
symptoms were adapted from the well-established 4-item
Patient Health Questionnaire (PHQ-4), which is specifically
designed to assess depression and anxiety. These questions
aimed to understand the frequency of experiencing distress
within the past week.?

PHQ-9 questionnaire: The Patient Health Questionnaire-9
evaluated depression. Nine questions consistent with the
DSM-IV depression criteria are included in this 4-point Likert
scale questionnaire. Participants were asked to rate their depres-
sion symptoms during the last 2 weeks from 0 (not at all) to 3
(almost every day). A PHQ-9 score of 5 or higher indicated
depression. The PHQ-9 is a thorough depression screening
instrument that includes a passive suicidal ideation question.
PHQ-9, a popular depression screening tool, has been associated
with lower suicide risk screening rates in primary care.?’

GAD-7 Scale: Validation has been done on the GAD-7
scale. The initial scores on this scale range from 0 to 3. This
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Figure 2. Mental Health Screening at study site.

survey measures 7 anxiety symptoms and their frequency in
the 2 weeks before. For answers such as “not at all,” “a few
days,” “more than halfthe days,” and “almost daily,” patients
get scores of 0, 1, 2, and 3.3°

Sample Size

There was no boundary of sample size in this study, those
who visited SINA trust in July 2022 to June 2023, were con-
sidered for screening. Approximately, a total of 9331 partici-
pants were included in the study who were visited SINA
with some disease condition.

Data Collection Procedure

Patients at SINA-affiliated hospitals must undergo various
procedures. Most importantly, the registration staff
requested written permission from the patients after
explaining the anonymity and privacy of the information.
After sociodemographic verification, the electronic man-
agement record system records all new patient and follow-
up data at reception. After that, the patient is sent to the
vital signs station for height, weight, and vital signs. They
are then issued a token number and must wait to visit a
doctor or specialist for a medical and early mental health
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Table |I. Descriptive Statistics of Predictor Variables with Respect to Outcome Variables (n=9331, July 2022, June 2023).

GAD-7 PHQ 9
MM anxiety MS anxiety MM depression MS depression

Variables n (%) n (%) NCA n (%) n (%) n (%) NCD n (%)
Sex

Female 593 (6.4) 2894 (31.0) 5108 (54.7) 2468 (26.4) 5534 (59.3) 593 (6.4)

Male 62 (0.7) 373 (4.0) 301 (3.2) 362 (3.9) 312 (3.3) 62 (0.7)
Age (years)

18-40 102 (1.1) 154 (1.6)) 81 (0.8) 164 (1.7) 71 (0.7) 102 (1.1)

41-60 382 (4.1) 1800 (19.3) 2937 (31.5) 1510 (16.2) 3227 (34.6) 382 (4.1)

61-80 145 (1.6) 1066 (11.4) 1970 (21.1) 925 (9.9) 2111 (22.6) 145 (1.6)

>8I 26 (0.3) 247 (2.6) 421 (4.5) 231 (2.5) 231 (2.5) 26 (0.3)
Ethnicity

Urdu speaking 0 (0.0) 7 (0.1) 9 (0.1) 6 (0.1) 10 (0.1) 0 (0.0

Balochi 9 (0.1) 45 (0.5) 150 (1.6) 44 (0.5) 151 (1.6) 9 (0.1)

Minorities 156 (1.7) 471 (5.0) 597 (6.4) 421 (4.5) 647 (6.9) 156 (1.7)

Pathan 103 (1.1) 1015 (10.9) 2469 (26.5) 847 (9.1) 2637 (28.3) 103 (1.1)

Punjabi 87 (0.9) 284 (3.0) 433 (4.6) 213 (2.3) 504 (5.4) 87 (0.9)

Sindhi 150 (1.6) 947 (10.1) 1105 (11.8) 829 (8.9) 1223 (13.1) 150 (1.6)

Afghani 150 (1.6) 498 (5.3) 646 (6.9) 470 (5.0) 674 (7.2) 150 (1.6)
Employment

Employed 26 (0.3) 999 (10.7) 2404 (25.8) 514 (5.5) 2889 (31.0) 26 (0.3)

Retired 3 (0.0) I (0.1) 31 (0.3) 10 (0.1) 32 (0.3) 3 (0.0)

Self employed 41 (0.4) 261 (2.8) 475 (5.1) 211 (2.3) 525 (5.6) 41 (0.4)

Student 3 (0.0 13 (0.1) 18 (0.2) 7 (0.1) 24 (0.3) 3 (0.0)

Unemployed 582 (6.2) 1983 (21.3) 2481 (26.6) 2088 (22.4) 2376 (25.5) 582 (6.2)
Marital status

Divorced 0 (0.0) 6 (0.1) 32 (0.3) 6 (0.1) 32 (0.3) 0 (0.0)

Married 397 (4.3) 2344 (27.3) 4287 (46.0) 2118 (22.7) 4719 (50.6) 397 (4.3)

Separated 0 (0.0) 2 (0.0) 22 (0.2) 1 (0.0) 23 (0.2) 0 (0.0)

Single 256 (2.7) 660 (7.1) 806 (8.7) 676 (7.3) 790 (8.5) 256 (2.7)

Widow/widower 2 (0.0) 55 (0.6) 256 (2.7) 29 (0.3) 282 (3.0) 2 (0.0)
Household income

No income 582 (6.2) 1983 (21.3) 2481 (26.6) 2088 (22.4) 2376 (25.5) 582 (6.2)

Less than 25K 57 (0.6) 1048 (11.2) 2083 (22.3) 593 (6.4) 2538 (27.2) 57 (0.6)

More than 25K 16 (0.2) 236 (2.5) 845 (9.1) 149 (1.6) 932 (10.0) 16 (0.2)
Early signs anxiety

Yes 655 (7.0) 858 (9.2) 159 (1.7) 901 (9.7) 116 (1.2) 655 (7.0)

No 0 (0.0) 2049 (25.8) 5250 (56.3) 1929 (20.7) 5730 (61.4) 0 (0.0)
Early signs of depression

Yes 0 (0.0) 1970 (21.1) 5225 (56.0) 1698 (18.2) 5497 (58.9) 0 (0.0

No 655 (7.0) 1297 (13.9) 184(2.0) 1132 (12.1) 349 3.7) 655 (7.0)
Suicidal risk or self-harm

Yes 0 (0) 15 (0.2) 104 (1.1) 0(0) 119 (1.3) 0 (0)

No 655 (7.0) 3252 (34.9) 5305 (56.9) 2830 (30.3) 5727 (61.4) 655 (7.0)

Abbreviations: MM, minimal to mild; MS, moderate to severe; NCA, no confirmed anxiety; NCD: no confirmed depression.

examination. A PHQ-4 scale is used for early anxiety and
depression assessment. The ISO-certified SINA diagnos-
tic laboratory conducts the clinical investigation after a
physician’s consultation to determine comorbidity or mul-
timorbidity. Figure 1 shows the patient registration at the
study site. The patients are then referred to mental health

counselors for confirmation of anxiety, depression, or
both. After assessing the patient, mental health counselors
send them to a psychologist for further therapy. Figure 2
shows the mental health screening process at the study
site. The study analysis included all patients from July
2022 until June 2023.
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Table 2. Prevalence of Anxiety or Depression Among Patients with Single Morbidity (n=9331, July 2022, June 2023).

GAD-7 PHQ 9
MM anxiety MS anxiety NCA MM depression MS depression NCD
Single morbidity n (%) n (%) n (%) n (%) n (%) n (%)
No chronic disease 0 (0.0) 2 (0.0) 15 (0.5) 2 (0.0 15(0.2) 0 (0)
Anemia 108 (1.2) 456 (4.9) 114 (1.2) 273 (2.9) 297 (3.2) 108 (1.2)
Asthma 1 (0.0) 12 (0.1) 26 (0.3) 13 (0.1) 25 (0.3) I (0.1)
Body ache or joint pain 165 (1.8) 382 (4.1) 563 (6.0) 354 (3.8) 591 (6.3) 165 (1.8)
Cough or common cold 21(0.2) 42 (0.5) 42 (0.5) 45 (0.5) 39 (0.4) 21 (0.2)
Diabetes 108 (1.2) 234 (2.5) 169 (1.8) 225 (2.4) 178 (1.9) 108 (1.2)
Hormonal issue in 0 (0.0) 5(0.1) 34 (0.4) 2 (0) 37 (0.4) 0 (0)
women'’s, on OCP
Hypertension 14 (0.2) 162 (1.7) 596 (6.4) 128 (1.4) 630 (6.8) 14 (0.2)
Hepatitis B or C 46 (0.5) 532 (1.5) 408 (4.4) 123 (1.3) 429 (4.6) 46 (0.5)
Skin related problems 40 (0.4) 258 (2.8) 423 (4.5) 246 (2.6) 435 (4.7) 40 (0.4)
UTI 0 (0.0 I (0.0) 2 (0.0) 2 (0) 1 (0) 0 (0)
Vaginitis 20 (0.2) 184 (2.0) 368 (3.9) 162 (1.7) 390 (4.2) 20 (0.2)
Abbreviations: MM, minimal to mild; MS, moderate to severe; NCA, no confirmed anxiety; NCD: no confirmed depression.
Table 3. Prevalence of Anxiety and Depression Among Patients With Multimorbidity.
GAD-7 PHQ 9
MM anxiety  MS anxiety NCA MM depression ~ MS depression NCD
Double morbidity n (%) n (%) n (%) n (%) n (%) n (%)
Diabetes + hypertension 16 (0.2) 296 (3.2) 467 (5.0) 304 (3.3) 459 (4.9) 16 (0.2)
Diabetes + joint pain 2 (0.0) 33 (0.4) 29 (0.3) 31 (0.3) 31(0.3) 2 (0)
Diabetes +skin infection I (0.0) 31 (0.3) 95 (1.0) 34 (0.4) 92 (1.0) 1 (0.0)
Diabetes + back & body pain 69 (0.7) 798 (8.6) 1566 (16.8) 664 (7.1) 1700 (18.2) 69 (0.7)
Hypertension + hyperthyroidism | (0.0) 13 (0.1) 49 (0.5) 14 (0.2) 48 (0.5) I (0)
Hypertension + skin infection 3 (0.0) 21 (0.2) 62 (0.7) 23 (0.2) 60 (0.6) 3(0)
Hypertension + diabetes + hypothyroid 20 (0.2) 93 (0.2) 142 (0.2) 95 (0.2) 185 (0.2) 20 (0.1)

Abbreviations: MM, minimal to mild; MS, moderate to severe; NCA, no confirmed anxiety; NCD: no confirmed depression.

n=9331, July 2022, june 2023.

Statistical Analysis

Microsoft Excel and SAS 9.4 were used to analyze the data.
The accuracy and consistency of the data was verified using
a comprehensive validation procedure.

We selected 2 key outcome variables from the data: GAD-7
(confirmed anxiety) and PHQ-9 (recorded depression). A
descriptive analysis using counts and proportions was used.

We used bivariate analysis to identify multivariate model
predictors with P-values of 0.2 or less (20%). We used mul-
tinomial regression analysis after carefully selecting predic-
tors for each dependent variable and taking into account the
multilevel character of GAD-7 and PHQ-9. This study
sought to determine the link between outcome variables and
relevant predictor factors.

GAD-7 and PHQ-9 were condensed into 3 categories
instead of 5: “mild to minimal,” “moderate to severe,” and “no
confirmed anxiety.” This increased their importance. This
change enabled more reliable findings and interpretations.

Results

Descriptive Statistics

Table 1 presents the results of the descriptive analysis related
to the outcome variables. Of the total of 931 study partici-
pants, 2894 (31%) men and 5534 (59.3%) women exhibited
moderate to severe levels of anxiety and moderate to severe
depression, respectively. In particular, the age group between
41 and 60years emerged as the most prevalent category for
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Table 4. Bivariate (Unadjusted Analysis) Between Dependent
and Independent Variables.

Dependent variables

GAD-7 PHQ-9
Independent variables (P<.20) (P<.20)
Sex T T
Age T T
Marital status ns ns
Ethnicity T T
Income T ns
Employment status T T
Comorbidities T T
Suicidal risk or self-harm € €
Early signs of anxiety T €
Early signs of depression € T

Abbreviation: ns, not significant.
€Not included in the study.
fSignificant (P<.20).

moderate to severe anxiety levels, with rates of 19.3%
according to the GAD-7 assessment, and 34.6% according
to the PHQ-9 assessment.

In terms of ethnic distribution within the slum areas, the
Pathan community showed the highest prevalence of moder-
ate to severe anxiety levels at 11%, while 28.3% experienced
moderate to severe depression levels. The unemployed
among the study participants exhibited moderate to severe
anxiety rates of 21.3%, while moderate to severe depression
rates stood at 25.5%.

Married study participants showed 27.3% with moderate
to severe anxiety levels and 50.6% with moderate to severe
depression levels. Furthermore, participants without house-
hold income revealed moderate to severe anxiety levels of
21.3% and moderate to severe depression levels of 25.5%.
Notably, 47.7% of the participants were identified as eligible
candidates for specialist counseling.

Within the study population, 9.2% showed moderate to
severe levels of early signs of anxiety, while 9.7% exhibited
mild to minimal symptoms of depression. Those partici-
pants who were assessed as part of the suicidal or self-harm
group showed a moderate to severe level of depression in
1.3% of cases.

Table 2 represents the relationship between single mor-
bidity with anxiety and depression. As per Table 2, patients
with joint pain 382 (4.1%), diabetes 234 (2.5%), hyperten-
sion 162 (1.7%), skin-related problems 258 (2.8%), and ane-
mia 456 (4.9%) show moderate to severe symptoms of
anxiety and similar pattern also observed in case of depres-
sion. Similarly, Table 3 shows the relationship of multimor-
bidity with mental health well-being. Among the various
comorbidities, “diabetes with back and body pain” emerged
as the most prevalent condition, exhibiting an 8.6% moder-
ate to severe level of anxiety and an 18.2% moderate to

severe level of depression. These findings shed light on the
complex interplay between mental health and physical con-
ditions within the studied population.

Unadjusted Bivariate Analysis Between Outcome
and Predictor Variables

Table 4 presents the unadjusted (bivariate) relationships
between each dependent variable and the predictor vari-
ables. When considering the bivariate analysis for GAD-7
(levels of confirmed anxiety), all variables demonstrated a
significant association (P<0.20), with the exception of
marital status. In the case of bivariate analysis with PHQ-9
(levels of documented depression), all independent variables
exhibited significance (P<<0.20), except marital status,
household income, and employment status. These findings
provide insight into the initial correlations between the
dependent and independent variables before accounting for
other potential factors.

Association of the “Level of Confirmed Anxiety
(GAD-7)” with Study Predictors

Table 5 elucidates the multilevel association between sign of
anxiety levels (GAD-7) and the predictors examined in the
study. All study variables showed significant associations
with the sign of anxiety levels (P <.05), with the exception
of age, ethnicity, employment status, and household income.

Gender: Females exhibited 2.87 times higher odds of
developing a moderate to severe level of anxiety compared
to males (P <<.001; 95%CI 1.852-4.458).

Early signs of anxiety: Participants displaying early signs
of anxiety had 2.86 times greater odds of developing a “mod-
erate to severe” anxiety level compared to those without early
signs of anxiety (P <<.001; 95%CI 1.288-6.371).

Comorbidities: Individuals with the condition “diabetes
and hypertension” had 0.54 times lower odds of developing
a “moderate to severe” anxiety level compared to those
without any comorbidities (P <<.001; 95%CI: 0.303-0.983).
Participants with the condition “diabetes with back and body
pain” exhibited 1.60 times higher odds of developing a
“minimal to mild” anxiety level compared to those without
comorbidities (P <.001; 95%CI: 1.160-2.215). Those with
hepatitis B or C had 0.48 times lower odds of developing
“moderate to severe” anxiety compared to individuals with-
out comorbidities (P<<.001; 95%CI 0.260-0.898).
Participants with “hypertension with skin infection” had
0.73 times lower odds of developing “minimal to mild” anx-
iety compared to those without comorbidities (P <<.001;
95%CI: 0.576-0.926). Individuals with “women complica-
tions (vaginal infection/use of the birth control pill)” had
2.73 times higher odds of developing “moderate to severe”
anxiety compared to those without comorbidities (P <<.001;
95%CI: 1.910-3.916).
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Table 5. Multinomial Adjusted Association Between GAD-7 (Level of Confirmed Anxiety) and Study Variables (n=9331, July 2022,
June 2023).

Comparison of multilevel dependent variable (level of confirmed
anxiety) with reference category

“MM*” VS “NCA*” “MSP” VS “NCA#”’
Variables AOR 95%Cl AOR 95%Cl P<.05
Sex I
Female 1.879 1.603-2.202¥ 2.873 1.852-4.458%
Male Ref —_ Ref —_
Age (years) ns
18-40 0.521 0.170-1.598 0.679 0.407-1.132
41-60 1.071 0.898-1.278 0.659 0.398-1.092
61-80 113 0.941-1.315 1.094 0.728-1.645
>8I Ref — Ref —
Ethnicity ns
Afghani 0.551 0.208-1.462 2.266 0.814-6.304
Balochi 1.643 1.211-2.230% 0.874 0.366-2.091
Minorities 0.999 0.848-1.177 0.733 0.526-1.022
Pathan I.114 0.973-1.276 1.646 1.179-2.298*
Punjabi 1.200 0.999-1.442 0.643 0.419-0.989
Sindhi 0.808 0.699-0.934¥ 1.215 0.833-1.672¥
Urdu speaking Ref —_ Ref —_
Employment ns
Employed 0.647 0.219-1.915 0.853 0.672-1.083
Retired 1.387 0.510-3.769 1.578 0.156-15.910
Self employed 1.244 0.938-1.651 1.499 0.901-2.494
Student 1.016 0.847-1.219 0.875 0.244-3.134
Unemployed Ref — Ref —
Household income ns
No income 0.809 0.640-1.02 0.567 0.142-2.267
Less than 25K 0.859 0.646-1.14 2.229 0.537-9.251
More than 25K Ref — Ref —
Early signs of anxiety i
Yes 0.564 0.493-0.645* 2.864 1.288-6.371*
No Ref —_ Ref —_
Comorbidities I
Asthma 0.629 0.434-0911¥ 0.362 0.166-0.788*
Body ache or joint pain 0.302 0.235-0.387 0.477 0.258-0.882
Diabetes + hypertension 0.550 0.476-0.635* 0.546 0.303-0.983¥
Diabetes + joint pain 0.589 0.466-0.745 0.240 0.062-0.933¥
Diabetes + skin infection 0.433 0.257-0.729 0.278 0.132-0.586
Diabetes + back & body pain 1.603 1.160-2.215% 2.941 1.279-6.763
Hepatitis B & C 0.589 0.511-0.679* 0.483 0.260-0.898*
Hormonal issues in women on OCP 0.483 0.414-0.563* 0.453 0.233-0.882
Hypertension + skin infection 0.730 0.576-0.926* 0.562 0.350-0.901
Women complications (vaginal infection/use 0.382 0.170-0.857 2.735 1.910-3.916*
of birth control pill)
Stress 1.502 1.190-1.895% 0.635 0.397-1.014
No comorbidities Ref —_ Ref —_

Abbreviations: Cl: confidence interval; MM, minimal to mild; MS, moderate to severe; NCA, no confirmed anxiety; ns, not significance; Ref: reference category.
“Level | of dependent variable (GAD-7).

PLevel 2 of dependent variable (GAD-7).

HReference category of dependent variable (GAD-7);

#P<.05.

¥p<.001.
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These associations highlight the nuanced interaction
between various factors and confirmed anxiety levels within
the studied population.

Association of “Levels of Confirmed Depression
(PHQ-9)” with Study Predictors

Table 6 unveils the connection between multi-levels of doc-
umented depression (PHQ-9) and the predictors under study.
All study variables demonstrated a significant association
with documented depression levels (P <.05), except for age
and ethnicity, which did not show a significant association
(P>.05).

Gender: Female participants had 1.66 times higher odds
of developing a “moderate to severe” level of depression
compared to males (P <.001; 95%CI: 1.095-2.505).

Early signs of depression: Participants who manifested
early signs of depression had 1.78 times greater odds of
developing a “moderate to severe” depression level com-
pared to those without early signs of depression (P <<.001;
95%CI: 0.779-4.073; MS vs NCA).

Comorbidities: Individuals with the condition “diabetes with
hypertension” exhibited 2.74 times higher odds of developing a
level of “moderate to severe” depression compared to those
without any comorbidities (P<<.001; 95%CI 1.329-5.666).
Participants with “diabetes with back & body pain” demon-
strated 6.07 times higher odds of developing moderate to severe
depression compared to those without comorbidities (P<<.001;
95%CI: 1.468-25.09). Those with hepatitis B or C had 5.52
times higher odds of developing a “moderate to severe” depres-
sion compared to individuals without comorbidities (P<<.001;
95%CI: 1.677-18.20). Participants with hyperthyroidism hyper-
tension exhibited 1.65 times higher odds of developing a “mod-
erate to severe” depression compared to those without
comorbidities (P<<.001; 95%CI 1.032-2.655). Among female
subjects, those with “women complications (vaginal infection/
use of birth control pills)” had 2.79 times higher odds of devel-
oping a “moderate to severe” depression compared to those
without comorbidities (P<<.001; 95%CI: 2.281-3.422), while
accounting for other factors.

Interaction and confounding effect: Comprehensive eval-
uations were conducted for potential interaction and con-
founding effects. However, such effects were not observed
among the selected independent variables.

These results underline the intricate interplay between
various factors and documented depression levels within the
studied population.

Discussion

This study focused on individuals visiting primary health-
care clinics with multi-morbidity assessing their mental
well-being through mental health screening. The findings
revealed that approximately 35%-50% of women with

multimorbidity exhibited moderate to severe levels of
depression and anxiety.

In Karachi’s slums, women had more despair and anxiety
than men. This trend matches a comprehensive UAE 2019
evaluation of various articles that found a higher prevalence
of depression among Arab women.’! A 2020 Chinese stu-
dent study found that female students had higher levels of
anxiety than male students throughout the year.’> Medical
disorders such as hormone abnormalities and reproduction
difficulties may contribute to gender differences.’*-3¢

The link between unemployment, depression, and anxi-
ety is notable. Unemployment and low income often aggra-
vate anxiety and sadness. This financial burden was evident
during the 2019 UK Greece financial crisis.>” Bangladesh
and Sweden’s young university graduates showed similar
patterns in 2019.3% Financial instability in slums increases
sadness and anxiety, which may increase suicide rates.>**

The research found that diabetes with back and body dis-
comfort increased anxiety and despair. The worry of depen-
dence on drugs and back and body pain contribute to this.
Studies in the Netherlands and Spain in 2019 on diabetes,
back pain, and mental illnesses complement this finding.*'*?
Diabetes alone comorbidity also contributes to our research,
as shown by a recent study in Karachi slums where diabetics
demonstrate depression and suicidal thoughts.** A study
evaluated 2 validated measures to diagnose depression in
diabetes patients and found that Pakistan does not emphasize
mental health, therefore, diabetes-related stress screening is
scarce. We screen neglected areas in this investigation.
Screening and clinical exams are vital, says one research.
Recognize physician-related stress in patients during treat-
ment.¥ In our study population, diabetes and hypertension
are the third most important multi-morbidities for mental
health. A 2018 Turkish study found that people with diabetes
and hypertension often had sadness and anxiety.**

Slum dwellers also have higher rates of mental health
problems and multimorbidity with age. Social isolation and
loneliness increase mental health risks. The effects of isola-
tion, such as restricted social networks and feelings of aban-
donment, on anxiety and depressive symptoms were
examined in older people 57 and older.** A 2014 Egyptian
research*® showed a link between depressed symptoms, cog-
nitive impairment, preclinical neurodegeneration, and vas-
cular abnormalities. Recent research on the physical health
of adolescents in Karachi’s slums reported 16.7% metabolic
syndrome (MetS) in 2 extensively inhabited slums.*” MetS
are cardio metabolic risk factors that increase the risk of type
2 diabetes and cardiovascular disease.*® Some patients in our
study had diabetes, hypertension, hypothyroidism, and mod-
erate to severe depression and anxiety. Hypothyroidism was
associated with sadness and anxiety.*’

Similarly to previous studies,*® our study found that mul-
timorbidity increases the risk of mental health issues.
Multimorbidity in  impoverished groups requires
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Table 6. Multinomial Adjusted Association Between Level of Confirmed Depression (PHQ-9) and Study Variables (n=9331, July
2022, June 2023).

Comparison of multilevel dependent variable (level of confirmed anxiety)
with reference category

“MM*” VS “NCA+” “MSP” VS “NCAH”
Variables AOR 95%Cl AOR 95%Cl P<.05
Sex I
Female 1.990 1.699-2.331% 1.656 1.095-2.505%
Male Ref —_ Ref —_
Age (years) ns
18-40 0.541 0.172-1.704 0.732 0.436-1.227
41-60 1.041 0.879-1.233 0.874 0.521-1.466
61-80 1.100 0.935-1.295 1.369 9.27E-52.02E4
>8I Ref — Ref —
Ethnicity ns
Afghani 0.841 0.281-2.523 0.11 0.002-0.053
Balochi 1.234 0.919-1.658 0.554 0.333-0.922
Minorities 1.047 0.890-1.232 1.178 0.786-1.766
Pathan 1.170 1.023-1.338¥ 0.854 0.621-1.176
Punjabi 1.350 1.126-1.618% 1.677 1.006-2.798%
Sindhi 0.816 0.707-0.941 2.471 1.629-3.749%
Urdu speaking Ref — Ref —
Household income
No income
Less than 25K
More than 25K
Early signs of anxiety I
Yes 1.576 1.409-1762¥ 1.782 0.779-4.073¥
No Ref —_ Ref
Comorbidities I
Anemia 0.808 0.634-1.029 0.044 0.018 (0.109
Asthma 0.767 0.614-0.959 0.643 0.423-0.979
Body ache or join pain 1.284 1.039-1.586 0.150 0.088-0.255
Cough or common cold 0.489 0.387-0.617 0.211 0.112-0.398
Diabetes + hypertension 0.843 0.732-0.971¥ 2.744 1.329-5.666*
Diabetes + joint pain 0.415 0.243-0.707 0.166 0.047-0.586
Diabetes + skin infection 0.678 0.463-0.993 0.149 0.019-1.175
Diabetes + back & body pain 0.527 0.453-0.612 6.069 1.468-25.09%
Hepatitis B & C 2.741 2.062-3.641% 5.525 1.677-18.20%
Hormonal issues in women on OCP 3.622 2.752-4.831 0.099 0.059-0.163
Hypertension 2411 1.871-3.099 2.504 1.206-5.196
Hypertension + hyperthyroidism 2.900 2.293-3.667 1.655 1.032-2.655
Hypertension + skin infection 0.452 0.311-0.677 0.578 0.412-0.810
Women complications (vaginal 2.184 1.773-2.687* 2.791 2.281-3.422%
infection/use of birth control pills)
Skin related problems 0.377 0.169-0.838 0.046 0.011-0.194
Stress 0.403 0.199-0.816 0.137 0.083-0.225
Urinary tract infection 1.425 1.133-1.792 0.055 0.005-0.560
No comorbidities Ref — Ref —

Abbreviations: Cl, confidence interval; MM, minimal to mild; MS, moderate to severe; NCA, no confirmed anxiety; ns, not significance; Ref, reference
category.

“Level | of dependent variable (GAD-7).

PLevel 2 of dependent variable (GAD-7).

“Reference category of dependent variable (GAD-7);

P <.05.

¥P<.001.
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comprehensive mental health treatments due to the complex
interaction of sociodemographic variables, comorbid disor-
ders, financial hardships, and social isolation.

Conclusion

Deprived socioeconomic groups with multiple chronic
diseases are more likely to have depression and anxiety
symptoms. Individuals with anxiety, depression, and multi-
morbidity had worse health outcomes. Prospective longitu-
dinal studies are needed to understand the temporal
correlations in this area.

Clinicians should know that multi-morbid patients often
have sadness and anxiety. Comorbid depression and anxiety
can lead to lower health outcomes in several dimensions.
Therefore, the detection and treatment of comorbid depres-
sion and anxiety in multi-morbid patients should be care-
fully considered due to their significant effect on unfavorable
health outcomes. This emphasizes the need to treat mental
health issues in multimorbidity to improve health.

Significance and Limitations of the Study

This study allowed researchers to examine the search for
mental health help in the community. We had a 90% response
rate, but only 7% of males aged 41 to 60 participated, and
responders and non-respondents had different socioeco-
nomic characteristics.

Cross-sectional data has drawbacks. Inquiring about
recent help-seeking activities did not reveal the past and sub-
sequent trends of the participants. Our research did not
examine how personal beliefs and motives affected people’s
help-seeking intentions and behaviors. To fully grasp this,
qualitative research is needed. Our study used 3 measures to
evaluate mental morbidity in the general sample, but did not
diagnose particular diseases.

Implication of the Study

This study inspires further research, especially longitudinal
or prospective cohort studies, to better understand the con-
cerns of slum dwellers. To identify possible links and causes
of chronic diseases and mental health disorders, longitudinal
studies are necessary. Such research will illuminate the com-
plex relationship between socioeconomic variables, chronic
health conditions, and mental well-being, helping to create
customized treatments to address these difficulties.
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