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Abstract
Background

People with severe mental illness (SMI) die earlier than the general population, primarily due to physical disorders. There is limited
information on physical illnesses and health-risk behaviours in people with SMI in low and middle-income countries.

Methods

We conducted a cross-sectional survey in adults with SMI attending specialist mental health services in Bangladesh and Pakistan. Data were
collected on non-communicable diseases (NCDs), their risk factors, health-risk behaviours, treatments and health risk modi�cation advice
(using questions from the WHO STEPwise approach to Surveillance of NCDs (STEPS)) and on common mental disorders, health-related
quality of life and infectious diseases. We performed a descriptive analysis, and compared weighted prevalence for these variables in our
survey with prevalence for the general population in the STEPS reports from Bangladesh and Pakistan.

Results

We recruited 2,344 participants with bipolar disorder (36.7%), non-affective psychosis (42.2%), and depression with psychosis (21.1%). Eight
percent had diabetes, 24.7% hypertension and 3.1% tuberculosis. 43.4% were overweight or obese, and half had hypercholesterolemia. Most
participants with diabetes, hypertension and hypercholesterolemia were previously undiagnosed; of those diagnosed only around half were
receiving treatment. Fifty-four percent of men and 17.2% of women used tobacco; 46.9% and 87.1% did not meet WHO recommendations for
physical activity and fruit and vegetable intake respectively. Compared with the general population, people with SMI were more likely to have
diabetes (O.R.=1.56,95%C.I.=1.30 to 1.88 Bangladesh), hypercholesterolemia (O.R.=2.35,95%C.I.=2.08 to 2.65 Bangladesh) and overweight or
obesity (O.R.=1.97, 95%C.I.=1.75 to 2.22 Bangladesh; O.R.=1.61,95%C.I.=1.40 to 1.86 Pakistan). They were less likely to receive tobacco
cessation (O.R.=0.33,95%C.I.=0.26 to 0.42 Bangladesh; O.R.=0.42,95%C.I.=0.31 to 0.55 Pakistan), and weight management advice
(O.R.=0.51,95%C.I.=0.41 to 0.63 Bangladesh; and O.R.=0.65,95%C.I.=0.51 to 0.82 Pakistan).

Conclusion

Despite the high prevalence we found signi�cant gaps in detection, prevention and treatment of NCDs and their risk factors in people with
SMI.

Registration

ISRCTN88485933; https://doi.org/10.1186/ISRCTN88485933

Introduction
Severe mental illnesses (SMI) are conditions such as schizophrenia and bipolar disorder that are debilitating, persistent and associated with
serious functional impairment. People with SMI die on average 10–20 years earlier than the general population, and this ‘mortality gap’ is
widening.[1] Although suicide accounts for 15% of deaths, an estimated 80% of the observed premature mortality is attributable to physical
disorders (physical multimorbidity), most commonly due to non-communicable diseases (NCDs).[2]

The excess disease burden from physical multimorbidity in people with SMI may be explained by a combination of factors associated with
these mental disorders including clustering of, and predisposition to health-risk behaviours (e.g. tobacco and alcohol use, lack of physical
activity, and poor diet), side effects of medication, social determinants of poor health (e.g. stigma, and poverty) and barriers to accessing
healthcare.[3] Our current understanding of the distribution and determinants of physical multimorbidity in people with SMI is based mostly
on evidence from high-income countries. A few small studies from low- and middle-income countries (LMICs) show similar patterns, but with
an even shorter life expectancy and higher mortality for people with SMI.[4, 5] These studies indicate that physical multimorbidity in SMI may
be at least as much of a challenge in LMICs as in high-income countries.[1]

In South Asia, the prevalence of both mental disorders and NCDs has been increasing rapidly.[6, 7] This increase is coupled with limited
access to essential health services and a widespread neglect of the physical health needs of people with SMI by policy makers and
healthcare services.[8] The overall burden of disease due to physical multimorbidity in this population is, therefore, likely to be high and is set
to rise further, with a corresponding increase in within-country and global health inequalities. Despite these concerns, there is a lack of
empirical studies originating in South Asia on the distribution and determinants of physical multimorbidity in people with SMI.[9]
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Addressing multimorbidity in LMICs is a global priority, recognised in global policies to help achieve the Sustainable Development Goals.[10]
A detailed understanding of the prevalence of physical multimorbidity and current access to health advice and treatments for physical
disorders in people with SMI in LMICs can inform appropriate service provision and contribute to achieving these goals.

Methods

Aims
1) estimate the prevalence of physical health conditions and health risk behaviours, 2) assess access to physical healthcare and health-risk
modi�cation advice, and 3) compare �ndings with those of the general population. for people with SMI in Bangladesh, and Pakistan.

Design and settings
We conducted a cross-sectional survey of patients with a clinical diagnosis of SMI recruited at two national specialist mental health
institutions in South Asia, the National Institute of Mental Health (NIMH) in Dhaka, Bangladesh; and Institute of Psychiatry (IOP) Rawalpindi,
Pakistan. We originally planned to include a third site- the National Institute of Mental Health and Neurosciences, Bangalore, India, However,
due to a delay in obtaining all requisite approvals, data collection could not be initiated before COVID-19 pandemic. Further details of the
methods are reported in the published protocol,[11] and summarised below.

Sample size
We aimed to build as large a sample as possible within the resources available over the study period, with an initial target of 1,500
participants at each site. As an indicative example of precision to address some of the key research questions, we used the example of
diabetes. For investigating the prevalence of type-2 diabetes, assuming a prevalence estimate of 10%, 857 participants per country would
provide a precision of ± 2% (95% con�dence interval).

Eligibility
Consenting adults (18 years and over) with a clinical diagnosis of SMI de�ned by the International Classi�cation of Disease 10th revision
(ICD-10) as schizophrenia, schizotypal and delusional disorders (F20-F29); bipolar affective disorder (F30, F31); and severe depression with
psychotic symptoms (F32.3, F33.3), and able to provide informed consent, as assessed by the treating clinician, were eligible.

Con�rmation of SMI diagnosis
To increase standardisation across sites and alignment with other studies, each SMI diagnosis was con�rmed by trained researchers using
the Mini-international neuropsychiatric interview (MINI) version 6.0.[12] The MINI is a short diagnostic structured interview for mental
disorders, designed to allow administration by non-specialists.

Recruitment of participants
We used strati�ed random sampling to recruit a sample comprising 80% outpatients and 20% inpatients, re�ecting the service case mix.[11]

Patient and public involvement

A community panel comprising patients, caregivers and advocacy group members ensured community, patient, and public involvement. The
panel reviewed and piloted the planned survey questionnaire and advised on its feasibility.

Data collection
We conducted a face-to-face survey using tablets (Qualtrics, Provo, UT) to collect information about physical disorders, mental health, health
risk behaviours, health-related quality of life, health-risk behaviour advice and healthcare utilisation using, wherever available, validated
instruments as described below. The survey was translated into Urdu and Bangla. Interviewers (including males and females to
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accommodate participant preference) used regional dialects where required, consistent with usual clinical practice in these settings. Data
were collected between July 2019 and March 2020, when recruitment was halted due to the COVID-19 outbreak.

STEPwise approach to surveillance (STEPS)
We used the WHO STEPwise approach to Surveillance of NCDs (STEPS) instrument Version 3.2 to collect information about NCDs,
associated risk factors and behaviours, access to physical healthcare and health-risk modi�cation advice.[13] STEPS is an international
standardised tool that has already been translated, used and validated in the general population in Bangladesh and Pakistan, and therefore
allows comparisons with the general population within and between countries.[14, 15] The STEPS survey includes the use of show-cards with
culturally relevant examples used to aid respondents in classifying health-risk behaviours. Categorisation of health conditions and risk
behaviours followed the WHO guidelines.[16]

The STEPS module for NCDs was used to ask participants about medically-diagnosed type-2 diabetes, raised blood pressure, heart disease,
and hypercholesterolemia, and treatments advised by a health worker for these conditions (such as medication and dietary, weight
management, smoking cessation, or physical activity advice). Questions about lung disease, hepatitis B, C, syphilis, tuberculosis (TB) and
human immunode�ciency virus (HIV) (which are not part of the STEPS survey) were asked in the same format as for the other chronic
physical conditions.

Health-risk behaviours

Current or past use of smoked or smokeless tobacco was recorded.[16] The alcohol module was used to categorise participants into lifetime
abstainers, abstainers in the past 12 months and current users of alcohol;[16] and the diet module was used to record the number of days
that respondents consumed fruit and vegetables in a typical week, the number of servings consumed on average per day, and adherence to
the WHO recommendations of at least 5 fruits and vegetables per day.[17] The physical activity module was used to record activity for
transport purposes (e.g. walking, cycling), vigorous and moderate activity at work, and vigorous, moderate activity in leisure time, time spent
sitting and adherence to the WHO recommendations of < 600 metabolic equivalents minutes/week.[18] In addition, risk behaviours related to
sexually transmitted diseases, including multiple sexual partners, unprotected sexual contact, and use of injectable drugs, were assessed
using three questions adapted from the 10-item HIV risk Screening Instrument.[19, 20]

Physical measurements

Blood pressure (BP) was taken using an automated blood pressure measuring instrument (OMRON®) following instructions in the WHO
STEPs surveillance manual); the average of the second and third readings was used for analysis.[16] High blood pressure was de�ned as a
measurement of >140/90 mmHg.[16]

Height, weight, and waist circumference were measured for all participants except pregnant women. All measurements were taken in
duplicate and the average of the two values was calculated, following the protocols set out in the WHO STEPS surveillance manual.[16] We
calculated the Body Mass Index (BMI) and classi�ed participants using the WHO classi�cation, namely underweight (BMI<18.49), normal
weight (BMI= 18.5-24.9), overweight (BMI= 25-29.9), obesity (BMI≥30). Abdominal obesity was de�ned as a waist circumference of (≥ 94
cm) for males and (≥ 80 cm) for females.[16]

Mental health

In addition to administering the MINI, we collected information relevant to the SMI diagnosis, including duration of illness and type and
duration of treatments. The Patient Health Questionnaire (PHQ-9) was used to measure the severity of depressive symptoms,[21] and the
Generalized Anxiety Disorder-7 (GAD-7) for severity of anxiety symptoms.[22]

Health-Related Quality of life

The EQ-5D-5L was used to measure health-related quality of life.[23] We used the Urdu and Bangla validated versions, provided by EuroQol.

Blood Tests

A blood sample was taken from consenting participants for: haemoglobin, glycated haemoglobin (HbA1c), lipid pro�le, thyroid function tests,
liver function tests and creatinine. The cut off for high HbA1c was according to the WHO de�nition ≥6.5%.[24] The prevalence of high total
triglycerides was de�ned as ≥ 180 mg/dl,[25] high serum cholesterol was de�ned as LDL≥100 mg/dl.[25] Anaemia was de�ned according as
haemoglobin ≤13 g/dl for males and ≤12 g/dl for females.[26]
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Statistical analysis

Quantitative data were summarised using descriptive statistics with means, standard deviation and 95% con�dence interval for continuous
data and counts, percentages and 95% con�dence interval for categorical data. Overall, and by site we described the:

1) prevalence of chronic physical conditions.

2) prevalence of risk factors (obesity, hypertension, hypercholesterolemia) and risk behaviours (poor diet, physical inactivity, tobacco and
alcohol use).

3) severity of common mental disorder symptoms (anxiety, depression) and health-related quality of life.

4) access to treatment for physical conditions and health risk modi�cation advice

To compare our �ndings with those in the latest STEPS reports from Bangladesh[15] and Pakistan,[14] we calculated weights by comparing
the sex and age distribution reported in these STEPS surveys with the distribution in our data. Weights were applied using the complex
sample module in SPSS 26.0 and we calculated the odds of people with SMI of having a NCD, related risk factors, engaging in health risk
behaviours and being screened, treated and receiving risk modi�cation advice compared with the STEPS survey participants in Bangladesh
and Pakistan.[14, 15] Results were presented as odds ratios from cross-tabulations of STEPS and weighted survey data. Signi�cance levels
were adjusted via Bonferroni correction for multiple hypothesis testing (adjusted level p < 0.006).[27]

Results
Between July 2019 and March 2020, 2,757 people with SMI were approached in the two sites and 2,344 (85.0%) participated in the survey
(1422 in Bangladesh and 922 in Pakistan). Out of those who did not participate, 368 were ineligible, 36 refused and 9 left before completing
the survey (Fig. 1).

Participant characteristics are shown in Table 1. On average, 60.5% of the sample was male, and the mean age was 34.2 years - the
Bangladesh cohort was younger (31.5 years, 95%C.I.=30.9 to 32.0) than the cohort in Pakistan (38.3 years, 95%C.I.=37.5 to 39.0). Almost one
third (32.0%) were unemployed, with a higher proportion in Bangladesh (39.0%, 95%C.I.=35.9 to 42.3) than Pakistan (21.2%, 95%C.I.=18.1 to
24.3). The majority (54.9%) were educated only up to, or less than primary school level. One third (33.3%, 95%C.I.=30.3 to 36.5) of participants
in Bangladesh had completed secondary school or higher education, while almost two thirds (63.1%, 95%C.I.=59.2 to 66.9) in Pakistan had
achieved this level.
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Table 1
General characteristics of the sample

  Bangladesh (N = 1422) Pakistan (N = 922) Overall (N = 2344)

  n (%) [95% C.I.] n (%) [95% C.I.] n (%) [95% C.I.]

General characteristics      

Gender (Female) 558 (39.2) [36.7–41.8] 367 (39.8) [36.7–42.9] 925 (39.5) [37.5–41.5]

Age (years)* 31.5 (10.8) [30.9–32.0] 38.3 (12.3) [37.5–39.0] 34.2 (11.9) [33.7–34.6]

Education      

No formal education 147 (10.3) [8.5–12.5] 184 (20.0) [16.9–23.6] 331 (14.1) [12.8–15.6]

Primary 801 (56.3) [53.1–59.5] 156 (16.9) [14.1–20.2] 957 (40.8) [39.0-42.7]

Secondary/higher 474 (33.3) [30.3–36.5] 582 (63.1) [59.2–66.9] 1056 (45.1) [43.1–47.0]

Monthly household income over last year
(USD)*

223.0 (359.3) [207.1-
245.2]

203.4 (200.3) [190.7-
216.9]

215.4 (307.0) [202.9-
227.8]

Cement/Concrete roof 384 (27.0) [24.7–29.2] 719 (78.0) [75.4–80.5] 384 (27.0) [24.8–29.4]

Electricity in the household 1388 (97.6) [96.7–98.3] 912 (98.9) [98.2–99.6] 2300 (98.1) [97.5–98.6]

Flush toilet in the household 811 (57.0) [54.4–59.4] 896 (97.2) [96.1–98.2] 1707 (72.8) [71.2–74.4]

Occupation‡      

Non-government employee 145 (10.2) [7.5–13.6] 265 (28.7) [23.5–34.6] 410 (17.5) [16.0–19.0]

Government employee 15 (1.1) [0.6–1.7] 39 (4.2) [3.1–5.7] 54 (2.3) [1.8-3.0]

Self-employed 243 (17.1) [13.7–21.2] 53 (5.7) [3.4–9.3] 296 (12.6) [11.4–14.0]

Student 109 (7.7) [5.4–10.7] 19 (2.1) [0.9–4.6] 128 (5.5) [4.6–6.5]

Homemaker 336 (23.6) [19.7–28.1] 318 (34.5) [28.9–40.1] 654 (27.9) [26.1–29.7]

Unemployed (able to work) 276 (19.4) [15.7–23.6] 174 (18.9) [14.5–24.1] 450 (19.2) [17.7–20.8]

Unemployed (unable to work) 279 (19.6) [15.9–23.8] 21 (2.3) [1.0–5.0] 300 (12.8) [11.5–14.2]

Did not wish to answer 0 (0.0) 12 (1.3) [0.4–3.6] 12 (0.5) [0.3–0.9]

Currently married/living with partner 782 (55.0) [52.1–57.5] 514 (55.7) [52.7–59.0] 1296 (55.3) [53.3–57.3]

Severe mental illness (MINI)      

Bipolar disorder 468 (32.9) [34.3–39.2] 392 (42.5) [38.6–46.5] 860 (36.7) [34.3–39.2]

Non-affective psychosis 882 (62.0) [58.8–65.1] 108 (11.7) [9.4–14.6] 990 (42.2) [39.7–44.7]

Major depressive disorder with psychotic
features

72 (5.1) [3.8–6.7] 422 (45.8) [41.8–49.8] 494 (21.1) [19.1–23.2]

Type or setting of patients      

Inpatient 313 (22.0) [19.9–24.3] 64 (6.9) [5.4–8.6] 377 (16.1) [14.7–17.6]

Outpatient 1109 (78.0) [75.7–80.1] 858 (93.1) [91.4–94.6] 1967 (83.9) [82.4–85.3]

Duration of SMI      

Less than 2 years 410 (28.8) [25.8–23.6] 187 (20.3) [16.5–24.6] 597 (25.5) [23.8–27.3]

3 to 5 years 430 (30.2) [26.6–34.1] 211 (22.9) [18.9–27.4] 641 (27.3) [25.6–29.2]

6 to 10 years 319 (22.4) [19.1–26.0] 228 (24.7) [20.6–29.4] 547 (23.3) [21.7–25.1]

More than 10 years 259 (18.2) [15.2–21.6] 296 (32.1) [27.6–37.0] 555 (23.7) [22.0-25.4]

Do not know or do not remember 4 (0.3) [0.1–0.6] 0 (0.0) 4 (0.2) [0.1–0.5]
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  Bangladesh (N = 1422) Pakistan (N = 922) Overall (N = 2344)

On antipsychotic medication 1385 (97.4) [96.6–98.2] 882 (95.7) [94.3–96.9] 2267 (96.7) [95.9–97.4]

Mental health      

Severity of depressive symptoms      

PHQ9 score* 10.6 (4.6) [10.4–10.8] 13.4 (6.9) [13.0-13.9] 11.7 (5.8) [11.5–11.9]

None- or minimal (0 to 4) 117 (8.2) [6.6–10.2] 111 (12.0) [9.6–14.9] 228 (9.7) [8.6–11.0]

Mild (5 to 9) 470 (33.1) [30.7–35.5] 170 (18.4) [15.5–21.7] 640 (27.3) [25.6–29.1]

Moderate or Severe (more than 10) 835 (58.6) [55.5–61.9] 641 (69.5) [66.5–72.4] 1476 (63.0) [61.0-64.9]

Severity of anxiety symptoms      

GAD7 score* 8.0 (3.9) [7.8–8.2] 10.4 (5.1) [9.1–10.8] 9.0 (4.5) [8.8–9.2]

None- or minimal (0 to 4) 261 (18.4) [15.9–20.9] 116 (12.6) [10.1–15.5] 377 (16.1) [14.7–17.6]

Mild (5 to 9) 671 (47.2) [43.9–50.4] 292 (31.7) [28.0-35.6] 963 (41.1) [39.1–43.1]

Moderate or Severe (10 to 21) 490 (34.4) [31.4–37.6] 514 (55.8) [51.7–59.7] 1004 (42.8) [40.9–44.8]

Health related quality of life      

Visual analog scale * 69.9 (13.6) [69.2–70.5] 55.1 (28.0) [53.3–57.0] 64.0 (21.7) [63.2–64.9]

Mobility 435 (30.6) [28.2–33.0] 530 (57.5) [54.4–60.8] 965 (41.2) [39.3–43.1]

Self-Care 486 (34.2) [31.8–36.7] 448 (48.6) [45.5–51.7] 934 (39.8) [37.9–41.8]

Usual Activities 640 (45.0) [42.4–47.6] 536 (58.1) [54.8–61.4] 1176 (50.2) [48.2–52.2]

Pain/Discomfort 934 (65.7) [63.2–68.1] 721 (78.2) [75.5–80.8] 1655 (70.6) [68.7–72.4]

Anxiety/Depression 1286 (90.4) [89.0-91.9] 694 (75.3) [72.4–78.1] 1980 (84.5) [83.0-85.9]

* Values presented as mean (S.D.), ‡Data not reported due to low numbers for statistical disclosure control. Con�dence intervals were
calculated using bootstrap sampling procedure (n = 1000) for binomial and continuous variables, and using Goodman's method for
multinomial proportions.

SMI, anxiety and depressive symptoms and health-related quality of life
The most common SMI diagnosis was non-affective psychosis (42.2%), followed by bipolar disorder (36.7%) and depression with psychotic
symptoms (21.1%). Non-affective psychosis was the most common diagnosis in Bangladesh (62.0%, 95%C.I.=58.8 to 65.1) and depression
with psychotic symptoms (45.8%, 95%C.I.=41.8 to 49.8) the most common in Pakistan. 96.7% of participants were on antipsychotic
medication.

A signi�cant proportion of participants reported depressive (63.0%) and anxiety (42.8%) symptoms in the ‘moderate or severe’ category, higher
in Pakistan (69.5%, 95%C.I.= 66.5 to 72.4) than Bangladesh (58.6%, 95%C.I.=55.5 to 61.9). Similarly, there was a higher proportion reporting
‘moderate or severe’ anxiety symptoms in Pakistan (55.8%, 95%C.I.=51.7 to 59.7) than Bangladesh (34.4%, 95%C.I.=31.4 to 37.6).

The mean EQ-5D (health-related quality of life) visual analogue scale (0-100) score was 64.0 overall, and higher for Bangladesh (69.9,
95%C.I.=69.2 to 70.5) than Pakistan (55.1, 95%C.I.=53.3 to 57.0). One half of participants reported problems in carrying out their usual
activities; and around seventy percent reported pain/discomfort (Table 1).

Physical disorders, risk factors, health risk behaviours and healthcare
Tables 2 and 3 summarise �ndings for the prevalence of physical disorders, risk factors and healthcare use.
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Table 2
Non-communicable and communicable diseases and health risk behaviours in people with SMI

  Bangladesh (N = 
1422)

Pakistan (N = 
922)

Overall (N = 2344)

  n (%) [95% C.I.] n (%) [95% C.I.] n (%) [95% C.I.]

Non communicable diseases (NCDs)      

Type-2 diabetes diagnosed by HbA1c test (≥ 6.50%) or self-report of
clinician diagnosis §

111 (8.1) [6.8–
9.6]

72 (8.0) [6.4–9.9] 183 (8.1) [7.0-9.3]

Type-2 diabetes (self-report of clinician diagnosis only) 38 (2.7) [1.9–3.7] 55 (6.0) [4.6–7.7] 93 (4.0) [3.3–4.8]

Heart disease (angina or a stroke) (self-report of clinician diagnosis) 19 (1.3) [0.8-2.0] 65 (7.0) [5.5–8.6] 84 (3.6) [2.9–4.4]

Lung condition (self-report of clinician diagnosis) ‡ - - 31 (1.3) [0.9–1.9]

NCDs risk factors      

High blood pressure (blood pressure ≥ 140/90 mmHg) or self-report of
clinician diagnosis §

235 (16.5) [14.6–
18.5]

344 (37.4) [34.2–
40.4]

579 (24.7) [23.1–
26.4]

High blood pressure (self-report of clinician diagnosis only) 82 (5.8) [4.7–7.1] 240 (26.0) [23.3–
29.0]

322 (13.7) [12.5–
15.1]

Hypercholesterolemia (tested) plus self-report of clinician diagnosis § 608 (44.8) [42.2–
47.5]

497 (55.8) [52.5–
59.1]

1105 (49.2)
[47.1–51.2]

Hypercholesterolemia (self-report of clinician diagnosis only) 13 (0.9) [0.5–1.6] 45 (4.9) [3.7–6.5] 58 (2.5) [1.9–3.2]

Body Mass Index (Kg/m²) * 24.0 (4.6) [23.8–
24.3]

26.4 (9.5) [25.9–
27.1]

25.0 (7.0) [24.7–
25.3]

Body Mass Index categories      

Underweight (< 18.5) 123 (8.6) [6.8–
10.9]

78 (8.5) [6.2–
12.5]

201 (8.6) [7.5–9.8]

Normal weight (18.5 to 24.9) 777 (54.8) [51.4–
58.5]

343 (37.5) [33.2–
42.1]

1120 (48.0)
[46.0–50.0]

Overweight (25 to 29.9) 379 (26.7) [23.5–
30.1]

284 (31.1) [26.9–
35.5]

663 (28.4) [26.6–
30.3]

Obese (≥ 30) 140 (9.9) [7.8–
12.3]

209 (22.9) [19.2–
26.9]

349 (15.0) [13.6–
16.4]

Waist circumference (cm)* 84.1 (11.6) [83.5–
84.6]

92.4 (18.4)
[91.2–93.6]

87.3 (15.2) [86.7–
87.9]

High waist circumference women (≥ 80 cm) 385 (69.4) [65.8–
73.5]

286 (79.4) [75.5–
83.7]

671 (73.3) [70.4–
76.1]

High waist circumference men (≥ 94 cm) 127 (14.7) [12.5–
17.1]

235 (42.9) [38.8–
47.0]

362 (25.6) [23.5–
27.9]

Communicable diseases      

Hepatitis B or hepatitis C (self-report of clinician diagnosis) ‡ - - 61 (2.6) [2.0-3.3]

Tuberculosis (self-report of clinician diagnosis) 18 (1.3) [0.7–1.9] 54 (5.9) [4.4–7.4] 72 (3.1) [2.4–3.8]

HIV (self-report of clinician diagnosis only) ‡ - - -

Physical activity      

Time spent on vigorous physical activity (min/day) * 17.7 (69.1) [14.3–
21.3]

24.4 (87.0)
[18.8–30.2]

20.3 (76.7) [17.2–
23.4]

Vigorous physical activity (> 0 min/day) 169 (11.9) [10.3–
13.6]

149 (16.2) [13.8–
18.8]

318 (13.6) [12.2–
15.0]

Time spent on moderate physical activity (min/day) * 30.9 (65.8) [27.4–
34.4]

24.9 (83.4) [20.0-
30.6]

28.5 (73.2) [25.6–
31.5]
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  Bangladesh (N = 
1422)

Pakistan (N = 
922)

Overall (N = 2344)

Moderate physical activity (> 0 min/day) 560 (39.4) [36.8–
42.0]

236 (25.6) [22.8–
28.5]

796 (34.0) [32.1–
35.9]

Time spent walking/cycling (min/day) * 33.2 (47.1) [30.7–
35.6]

29.5 (81.2)
[24.8–35.3]

31.7 (62.7) [29.2–
34.3]

Cycling/walking activity (> 0) 841 (59.1) [56.6–
61.8]

608 (65.9) [62.7–
69.1]

1449 (61.8)
[59.8–63.8]

Prevalence of low physical activity (Total Physical Activity MET minutes
per week is < 600)

586 (41.2) [38.8–
43.7]

513 (55.6) [52.1–
58.8]

1099 (46.9)
[44.9–48.9]

Diet      

Do not meet WHO recommendations (< 5 servings of fruits or vegetables
per day)

1202 (84.5)
[82.6–86.3]

839 (91.0) [89.0-
92.7]

2041 (87.1)
[85.7–88.4]

Tobacco use      

Currently smoke men (daily) 370 (42.8) [39.7–
46.1]

184 (33.2) [29.3–
37.3]

554 (39.0) [36.5–
41.6]

Currently smoke women (daily)‡ - - 23 (2.5) [1.7–3.7]

Currently use smokeless tobacco men 139 (16.1) [13.7–
18.6]

248 (44.7) [40.6–
48.9]

387 (27.3) [25.1–
29.5]

Currently use smokeless tobacco women 109 (19.5) [16.3–
23.0]

34 (9.3) [6.4–
12.6]

143 (15.5) [13.2–
17.8]

Any form of tobacco men 434 (50.2) [47.0-
53.4]

326 (58.7) [54.6–
63.0]

760 (53.6) [51.0-
56.1]

Any form of tobacco women 109 (19.5) [16.5–
22.9]

50 (13.6) [10.2–
17.2]

159 (17.2) [14.9–
19.4]

Risk behaviours for infectious diseases      

More than 2 sexual partners in the last 10 years 136 (9.6) [8.1–
11.0]

150 (16.3) [13.9–
18.7]

286 (12.2) [10.9–
13.4]

Used condom when having sex in the past 10 years      

Never 26 (19.1) [13.1–
26.4]

98 (65.3) [58.3–
73.0]

124 (43.4) [37.5–
48.9]

Sometimes or always 110 (80.9) [73.6–
86.9]

52 (34.6) [27.0-
41.7]

162 (56.6) [51.1–
62.5]

Ever injected street drugs, steroids, or vitamins with a needle‡ - - 35 (1.5) [1.1–2.1]

* Values presented as mean (S.D.), ‡Data not reported due to low numbers for statistical disclosure control, §The denominators for the
HbA1c are 2267 overall, 1370 for Bangladesh, and 897 for Pakistan. §The denominators for hypertension are 2343 overall, 1422 for
Bangladesh, and 921 for Pakistan. §The denominators for hypercholesterolemia are 2247 overall, 1357 for Bangladesh, and 890 for
Pakistan. Con�dence intervals were calculated using bootstrap sampling procedure (n = 1000) for binomial and continuous variables, and
using Goodman's method for multinomial proportions.
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Table 3
Proportion of people with SMI screened, diagnosed and treated for NCDs and NCD risk factors, including health risk behaviour modi�cation

advice

  Bangladesh
(N = 1422)

Pakistan (N 
= 922)

Overall (N = 
2344)

  n (%) [95%
C.I.]

n (%) [95%
C.I.]

n (%) [95%
C.I.]

Screened, diagnosed and treated for NCD and NCD risk factors (self-reported)      

Type-2 diabetes      

Ever had blood glucose measured by doctor or health care provider 317 (22.3)
[20.0-24.5]

323 (35.0)
[32.0–38.0]

640 (27.3)
[25.6–29.1]

Ever diagnosed with type-2 diabetes by doctor or health care provider 38 (12.0)
[8.7–15.8]

55 (17.0)
[13.0-20.9]

93 (14.5)
[12.0-17.5]

Have received treatment for diabetes (among those with type-2 diabetes) § 27 (71.1)
[56.3–86.2]

37 (67.3)
[53.7–79.2]

64 (68.8)
[58.5–77.6]

Unaware of having type-2 diabetes (among those with type 2 diabetes) § 73 (65.8)
[56.4–74.1]

17 (23.6)
[15.1–34.9]

90 (49.2)
[42.6–55.8]

Hypertension      

Ever had blood pressure measured by doctor or health care provider 742 (52.2)
[49.4–54.8]

668 (72.5)
[69.5–75.3]

1410 (60.2)
[58.2–62.1]

Ever diagnosed with hypertension by doctor or health care provider 82 (11.1) [9.0-
13.5]

240 (35.9)
[32.2–39.5]

322 (22.8)
[20.8–25.0]

Have received treatment (among those diagnosed with hypertension) § 43 (52.4)
[41.8–62.5]

92 (38.3)
[32.1–44.7]

135 (41.9)
[36.6–47.6]

Unaware of having hypertension (among those diagnosed with hypertension) § 153 (65.1)
[58.8–71.0]

104 (30.2)
[25.6–35.3]

257 (44.4)
[40.6–48.2]

Hypercholesterolemia      

Ever had cholesterol measured by doctor or health care provider 55 (3.9) [3.0-
4.9]

115 (12.5)
[10.4–14.7]

170 (7.3)
[6.3–8.4]

Ever diagnosed with hypercholesterolemia by

doctor or health care provider

13 (23.6)
[13.3–35.7]

45 (39.1)
[30.8–48.1]

58 (34.1)
[27.4–41.6]

Have received treatment (among those diagnosed with hypercholesterolemia) § ‡ - - 19 (32.8)
[21.6–46.3]

Unaware of having hypercholesterolemia (among those diagnosed with
hypercholesterolemia) §

595 (97.9)
[96.3–98.8]

452 (90.9)
[88.1–93.2]

1047 (94.8)
[93.3–95.9]

Any NCD or NCD risk factor (type II diabetes, lung disease, heart disease, hypertension
or hypercholesterolemia)

     

Ever been tested for any NCD or NCD risk factor ¶ 786 (55.3)
[52.7–57.8]

709 (76.9)
[74.1–79.5]

1495 (63.8)
[61.9–65.7]

Ever been diagnosed with any NCD or NCD risk factor¶ 122 (15.5)
[13.2–18.2]

315 (44.4)
[40.8–48.1]

437 (29.2)
[27.1–31.5]

Received treatment from doctor or other health worker for any of these (among those
with NCD or NCD risk factor)

64 (52.5)
[43.6–61.2]

128 (40.6)
[35.3–46.2]

192 (43.9)
[39.4–48.6]

Unaware of having any NCD or NCD risk factor (among those diagnosed)
(Denominator for Bangladesh 761, Pakistan 651, Overall 1412) §

758 (99.6)
[98.8–99.9]

640 (98.3)
[97-99.1]

1398 (99)
[98.3–99.4]

Screened, diagnosed and treated for communicable diseases (self-reported)      

Ever been tested for Hepatitis B/C 25 (1.8) [1.1–
2.5]

200 (21.7)
[19.0-24.3]

225 (9.6)
[8.5–10.8]

Diagnosed with Hepatitis B or hepatitis C among those tested 6 (24.0) [11.0-
44.7]

54 (27.0)
[20.7–33.2]

60 (26.7)
[21.2–32.9]
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  Bangladesh
(N = 1422)

Pakistan (N 
= 922)

Overall (N = 
2344)

Ever been tested for tuberculosis 36 (2.5) [1.7–
3.4]

166 (18.0)
[15.4–20.2]

202 (8.6)
[7.6–9.8]

Diagnosed with tuberculosis among those tested 18 (50.0)
[34.3–65.6]

54 (32.5)
[25.7–39.7]

72 (35.6)
[29.0-42.4]

Ever been tested for HIV 25 (1.8) [1.1–
2.5]

11 (1.2)
[0.5–1.9]

36 (1.5) [1.1–
2.1]

Received treatment for any chronic communicable disease (among those diagnosed
with a chronic communicable disease)

55 (100.0)
[100.0-100.0]

113 (91.9)
[86.5–96.3]

168 (94.4)
[90.7–97.4]

Health risk behaviour advice      

Quit tobacco or do not start 118 (9.6)
[7.9–11.2]

80 (15.7)
[12.7–19.0]

198 (11.4)
[10.0–13.0]

Quit tobacco among those who currently smoke or use smokeless tobacco 100 (21.7)
[18.0-25.6]

70 (32.7)
[26.3–39.1]

170 (25.2)
[22.1–28.6]

Reduce salt in diet 73 (6.0) [4.6–
7.5]

117 (22.9)
[19.3–26.7]

190 (11.0)
[9.6–12.5]

Reduce salt in diet among those diagnosed with hypertension 32 (16.0)
[11.5–21.8]

92 (44.0)
[37.4–50.9]

124 (30.3)
[26.2–34.7]

Eat at least �ve servings of fruit and/or vegetables each day 199 (16.3)
[14.1–18.4]

193 (37.8)
[33.7–41.9]

392 (22.6)
[20.8–24.6]

Reduce fat in diet 115 (9.4)
[7.8–11.2]

169 (33.1)
[29.0-37.4]

284 (16.4)
[14.7–18.3]

Start or do more physical activity 142 (11.6)
[9.7–13.5]

159 (31.2)
[26.9–35.3]

301 (17.4)
[15.7–19.2]

Maintain a healthy body weight or lose weight 95 (7.8) [6.3–
9.3]

91 (17.8)
[14.6–21.2]

186 (10.7)
[9.4–12.3]

Maintain a healthy body weight or lose weight among those with overweight or obesity 49 (10.6)
[8.1–13.8]

75 (25.5)
[20.8–30.8]

124 (16.4)
[14.0-19.2]

Reduce sugary beverages in diet 74 (6.1) [4.8–
7.5]

76 (14.9)
[11.8–18.3]

150 (8.7)
[7.4–10.1]

Reduce sugary beverages in diet among those with type 2 diabetes 21 (20.6)
[13.8–29.7]

30 (60.0)
[45.7–72.7]

51 (33.6)
[26.9–40.9]

Any type of lifestyle advice 288 (23.5)
[21.2–26.1]

319 (62.5)
[58.5–66.6]

607 (35.0)
[33.0-37.1]

Health care utilization      

Visited a doctor or other health worker in the last 12 months 1223 (86.0)
[84.3–87.7]

510 (55.3)
[52.1–58.3]

1733 (73.9)
[72.2–75.6]

§ people that self-reported not to have type-2 diabetes, hypertension and hypercholesterolemia or not tested but found positive with the
test performed during the IMPACT survey. ‡Data not reported due to low numbers for statistical disclosure control. Con�dence intervals
were calculated using bootstrap sampling procedure (n = 1000) for binomial and continuous variables, and using Goodman's method for
multinomial proportions. ¶Includes type-2 diabetes, hypertension and hypercholesterolemia

Eight percent of participants had type-2 diabetes (self report of clinician diagnosis or those with HBA1c ≥ 6.5%), 1.3% had chronic respiratory
disorders and 3.6% had cardiovascular diseases, 3.1% were diagnosed with tuberculosis and 2.6% with chronic hepatitis.

Overall, 43.4% participants had overweight or obesity; most women (73.3%) and a high proportion of men (25.6%) had a high waist
circumference. Underweight was also prevalent in 8.6% with a similar distribution in both countries.

Almost a quarter (24.7%) either reported a diagnosis of hypertension or had high measured blood pressure (≥ 140/90mmHg), 16.5%
(95%C.I.=14.6 to 18.5) in Bangladesh and 37.4% (95%C.I.=34.2 to 40.4) in Pakistan. Almost half (49.2%) were found to have
hypercholesterolemia based on either previous reported diagnosis or high LDL levels; Bangladesh (44.8% 95%C.I.=42.2 to 47.5) had a lower
proportion (55.8%, 95%C.I.=52.5 to 59.1) than Pakistan. Thirty-eight percent of participants had anaemia; this was higher in Bangladesh
(45.2%, 95%C.I.=42.6 to 48.0) than in Pakistan (27.5% 95%C.I.=24.7% to 30.5) (online supplemental material). Most people with
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hypercholesterolemia (94.8%) and almost half with diabetes (49.2%) and with hypertension (44.4%) were previously unaware of their
condition and were detected during the survey through cholesterol, HbA1c and blood pressure measurements, respectively.

The majority of men (53.6%), consumed tobacco, and 39.0% reported smoking tobacco daily. Smoking rates in men were higher in
Bangladesh (42.8% 95%C.I.=39.7 to 46.1) than in Pakistan (33.2% 95%C.I.=29.3 to 37.3) and smokeless tobacco consumption higher in
Pakistan (44.7% 95%C.I.=40.6 to 48.9) compared with Bangladesh (16.1% 95%C.I.=13.7 to 18.6). Twenty percent and 13.6% women also
reported tobacco use in Bangladesh and Pakistan, respectively. Around half of participants did not meet the WHO recommendations for
physical activity (of 600 metabolic equivalents minute/week); and 84.5% of the participants in Bangladesh, and 91.0% in Pakistan reported
not to meet the WHO recommended levels of fruit and vegetable intake (at least 5 servings). Only 1.0% of males and 0.1% of females reported
consuming alcohol in the last month. Less than 13% of the sample reported to have more than 2 sexual partners in the last 10 years.

As shown in Table 3, only 63.7% of the participants had been previously tested for any NCDs or NCD risk factor; 60.2% for hypertension,
27.3% for type-2 diabetes, and 7.3% for hypercholesterolemia. In general, a low proportion of participants in both Bangladesh and Pakistan
received treatment for physical conditions or to address risk factors. Of those with self-reported NCD or a NCD risk factor, only 43.5% reported
receiving related treatment or health-risk modi�cation advice. The provision of relevant treatment was highest in those reporting type-2
diabetes (68.8%, 95%C.I.=58.5 to 77.6), followed by hypertension (41.9%, 95%C.I.=36.6 to 47.6) and hypercholesterolaemia (32.8%,
95%C.I.=21.6 to 41.6). Only 35.0% received any type of advice to modify health-risk behaviours; among those who consumed tobacco, only
25.2% had been advised to quit.

Comparison between people with SMI and the general population (STEPS
survey)
The results for the comparisons between our data and country STEPS reports are summarized in Table 4.



Page 13/22

Table 4
Odds of people with SMI having non-communicable diseases, related risk factors and health risk behaviours and receiving healthcare

screening and advice compared with the general population*

      Bangladesh   Pakistan

  STEPS

(responded
yes/total)

SMI survey

(responded
yes/total)

Odds
ratio

95%
CI

p‡   STEPS

(responded
yes/total)

SMI survey

(responded
yes/total)

Odds
ratio

95%
CI

p‡

Non-communicable
diseases (NCDs)

                     

Type-2 diabetes
(diagnosed by HbA1c
test (≥ 6.50%) or self-
report of clinician
diagnosis)‡

586/7056 169/1363 1.56 1.30
to
1.88

< 
0.001

  N/A 67/882 N/A N/A N/A

Type-2 diabetes (self-
report of clinician
diagnosis only)

417/8185 66/1413 0.91 0.69
to
1.19

0.501   250/7358 50/907 1.66 1.19
to
2.28

0.001

Cardiovascular
diseases (angina or a
stroke) (self-report of
clinician diagnosis)

819/8185 26/1413 0.17 0.11
to
0.25

< 
0.001

  363/7357 59/907 1.34 0.99
to
1.79

0.043

NCD risk factors                      

Hypertension
(measured in survey or
self-report of clinician
diagnosis)

1684/8019 301/1413 1.02 0.89
to
1.17

0.797   N/A 325/908 N/A N/A N/A

Hypertension (self-
report of clinician
diagnosis only)

1121/8185 137/1413 0.68 0.56
to
0.82

< 
0.001

  1096/7358 234/907 1.99 1.68
to
2.34

< 
0.001

Hypercholesterolemia
(measured in survey or
self-report of clinician
diagnosis)

2002/7049 647/1342 2.35 2.08
to
2.65

< 
0.001

  N/A 481/876 N/A N/A N/A

Hypercholesterolemia
(self-report of clinician
diagnosis only)

176/8185 19/1413 0.62 0.36
to
1.00

0.048   110/7357 39/907 2.96 1.99
to
4.33

< 
0.001

Underweight (BMI < 
18·5)

1038/7985 112/1418 0.57 0.46
to
0.70

< 
0.001

  747/6613 90/891 0.88 0.69
to
1.11

0.285

Overweight or Obesity
(BMI ≥ 25)

2068/7985 576/1412 1.97 1.75
to
2.22

< 
0.001

  2725/6613 475/896 1.61 1.40
to
1.86

< 
0.001

High waist
circumference women
(≥ 80 cm)

1687/4104 552/754 1.37 1.10
to
1.69

0.005   N/A 384/508 N/A N/A N/A

High waist
circumference men (≥ 
94 cm)

556/3784 126/660 3.59 3.04
to
4.25

< 
0.001

  N/A 167/384 N/A N/A N/A

Health risk behaviours                      

Low physical activity
(Total Physical Activity
MET minutes per week
is < 600)

999/8118 618/1414 5.53 4.88
to
6.26

< 
0.001

  2932/7064 549/907 2.16 1.87
to
2.49

< 
0.001

Do not meet WHO
recommendations (< 5
servings of fruits or
vegetables per day)

7318/8168 1196/1413 0.64 0.54
to
0.76

< 
0.001

  6899/7339 820/907 0.60 0.47
to
0.77

< 
0.001
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      Bangladesh   Pakistan

Smoking, men (daily) 1773/3804 283/657 0.86 0.73
to
1.02

0.093   876/3150 129/389 1.28 1.03
to
1.61

0.029

Smoking, women
(daily)¶I

44/4381 - 0.31 0.04
to
1.03

0.058   177/4216 28/519 1.30 0.85
to
1.94

0.212

Smokeless tobacco
use, men

1023/3804 137/659 0.71 0.58
to
0.87

< 
0.001

  312/3150 169/387 7.05 5.58
to
8.89

< 
0.001

Smokeless tobacco
use, women

1231/4381 180/756 0.81 0.66
to
0.96

0.013   198/4216 38/514 1.62 1.12
to
2.31

0.012

Any form of tobacco
use, men

2267/3804 350/658 0.77 0.65
to
0.92

0.002   1121/3150 225/388 2.50 2.01
to
3.12

< 
0.001

Any form of tobacco
use, women

1240/4381 180/756 0.79 0.66
to
0.95

0.011   367/4216 61/521 1.39 1.03
to
1.86

0.024

Screening for NCD and
NCD risk factors

                     

Type-2 diabetes                      

Ever had blood glucose
measured by doctor or
health care provider

2054/8185 416/1410 1.25 1.10
to
1.42

0.001   831/7358 313/907 4.14 3.53
to
4.85

< 
0.001

Ever diagnosed with
type-2 diabetes by

doctor or health care
provider

417/2054 66/415 3.52 2.62
to
4.69

< 
0.001

  250/831 50/317 5.32 3.76
to
7.43

< 
0.001

Have received
treatment (among
those with type-2
diabetes)

244/417 50/66 2.22 1.19
to
4.31

0.008   186/250 35/50 0.8 0.40
to
1.69

0.519

Unaware of having
type-2 diabetes (among
those with type-
2diabetes) §

301/586 103/169 1.48 1.03
to
2.13

0.028   N/A 18/68 N/A N/A N/A

Hypertension                      

Ever had blood pressure
measured by doctor or
health care provider

5738/8185 830/1414 0.61 0.54
to
0.68

< 
0.001

  4025/7358 673/907 2.38 2.03
to
2.79

< 
0.001

Diagnosed with
hypertension by doctor
or health care provider
(among those with BP
previously measured)

1121/5738 137/830 1.25 1.02
to
1.52

0.026   1096/4025 234/672 3.05 2.56
to
3.64

< 
0.001

Have received
treatment (among
those with
hypertension)

301/1121 83/138 4.11 2.81
to
6.04

< 
0.001

  580/1096 94/234 0.60 0.44
to
0.80

< 
0.001

Unaware of having
hypertension (among
those with
hypertension) §

864/1684 164/300 1.14 0.89
to
1.48

0.283   N/A 91/326 N/A N/A N/A

Hypercholesterolemia                      

Ever had cholesterol
measured by doctor or
health care provider

377/8185 65/1413 1.00 0.75
to
1.31

0.992   456/7357 107/907 2.02 1.60
to
2.54

< 
0.001
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      Bangladesh   Pakistan

Diagnosed with
hypercholesterolemia
by

doctor or health care
provider (among those
with cholesterol
previously measured)

176/377 19/67 0.45 0.24
to
0.82

0.005   110/456 39/106 1.83 1.13
to
2.93

0.008

Have received
treatment (among
those diagnosed with
hypercholesterolemia)¶I

71/176 - 0.53 0.14
to
1.65

0.234   48/110 14/39 0.72 0.31
to
1.63

0.400

Unaware of having
hypercholesterolemia
(among those with
hypercholesterolemia)§

1898/2002 629/648 1.81 1.09
to
3.16

0.017   N/A 442/481 N/A N/A N/A

Advice on health risk
behaviours

                     

Quit or do not take up
tobacco

807/3977 94/1205 0.33 0.26
to
0.42

< 
0.001

  1832/7356 60/496 0.42 0.31
to
0.55

< 
0.001

Quit tobacco among
smokers

434/638 70/266 0.17 0.12
to
0.23

< 
0.001

  419/823 42/98 0.72 0.46
to
1.13

0.132

Start or do more
physical activity

764/3977 150/1210 0.60 0.49
to
0.72

< 
0.001

  2060/7356 160/495 1.23 1.00
to
1.50

0.041

Maintain a healthy
body weight or lose
weight

660/3977 112/1217 0.51 0.41
to
0.63

< 
0.001

  1964/7356 95/495 0.65 0.51
to
0.82

< 
0.001

*Data from the general population was extracted from the STEPS 2018 Bangladesh[15] report and STEPS 2014 Pakistan[14] report, data
from the SMI survey were weighted by age and gender according to the distribution of the STEPS report, N/A: Not available, ‡ After
Bonferroni correction for multiple testing the p < .05 signi�cance level was corrected to p < .006. ‡ Blood glucose ≥ 126mg/dl for the
STEPS survey and HbA1c ≥ 6.50% for the SMI survey § People that self-reported not to have the condition or not previously tested but
tested positive in assessments performed for the IMPACT survey or the STEPS survey in Bangladesh. ¶I Data not reported due to low
numbers for statistical disclosure control.

Prevalence of NCDs and NCD risk factors

People with SMI in Bangladesh were more likely to have type-2 diabetes (O.R.=1.56, 95%C.I.=1.30 to 1.88, p < 0.001) and hypercholesterolemia
(O.R.=2.35, 95%C.I.=2.08 to 2.65) compared with the general population. Blood samples were not collected in the STEPS survey in Pakistan,
therefore these comparisons are not available for the country.

People with SMI were more likely to be overweight or obese (BMI > 25) compared with the general population. (O.R.=1.94, 95%C.I. to 1.75 to
2.22, p < 0.001, Bangladesh; and O.R.=1.61, 95%C.I. to 1.39 to 1.84, p < 0.001; Pakistan). People with SMI in Bangladesh were less likely to be
underweight (O.R.=0.57, 95%C.I.=0.46 to 0.70, p < 0.001) while there were no differences in Pakistan.

Health-risk behaviours

People with SMI were more likely not to meet recommendations for physical activity (O.R.=5.53, 95%C.I. to 4.88 to 6.26, p < 0.001, Bangladesh;
and O.R.=2.16, 95%C.I. to 1.87 to 2.49, p < 0.001. Pakistan), and less likely not to meet the WHO recommendations for fruit and vegetable
intake (O.R.=0.64 95%C.I. to 0.54 to 0.76, p < 0.001, Bangladesh; and O.R.=0.60, 95%C.I. to 0.47 to 0.77, p < 0.001 Pakistan).

Men with SMI in Bangladesh were less likely to use tobacco products (O.R.=0.77, 95%C.I. to 0.65 to 0.92, p = 0.002) while the opposite was
found in Pakistan (O.R.=2.50, 95%C.I. to 2.01 to 3.12, p = 0.002).

Screening and diagnosis

People with SMI were more likely to be screened for type-2 diabetes in both Bangladesh (O.R.=1.25, 95%C.I.=1.10 to 1.42, p = 0.001) and
Pakistan (O.R.=4.14, 95%C.I.=3.53 to 4.85, p < 0.001) and those screened were also more likely to have type-2 diabetes (O.R.=3.52,
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95%C.I.=2.62 to 4.65, p < 0.001, Bangladesh; and O.R.=5.32, 95%C.I.=3.76 to 7.43, p < 0.001, Pakistan).

People with SMI in Bangladesh were less likely (O.R.=0.61, 95%C.I.=0.54 to 0.68, p < 0.001) to be screened for hypertension, while the opposite
was found in Pakistan (O.R.=2.38, 95%C.I.=2.03 to 2.79, p < 0.001). Among those screened, people with SMI in Pakistan were more likely to
have hypertension (OR = 3.05, 95%C.I.=2.56 to 3.64, p < 0.001) while no difference was found in Bangladesh.

Regarding hypercholesterolemia people with SMI in Pakistan were more likely to be screened (O.R.=2.41, 95%C.I.=1.60 to 2.54, p < 0.001) and
those positive for the screening were more likely to have hypercholesterolemia (O.R.=3.82, 95%C.I.=2.41 to 6.48, p < 0.001) than the general
population. In Bangladesh there was no difference in screening; however those that were screened were less likely (O.R.=0.45, 95%C.I.=0.28 to
0.80, p = 0.004) to have hypercholesterolemia than the general population.

Health-risk modi�cation advice

People with SMI were less likely to receive advice to quit or not take up tobacco in both countries (O.R.=0.33, 95%C.I.=0.26 to 0.42, p < 0.001,
Bangladesh; and O.R.=0.42, 95%C.I.=0.31 to 0.55, p < 0.001, Pakistan). A similar pattern was observed for receiving advice on maintaining
healthy body weight (O.R.=0.51, 95%C.I.=0.41 to 0.63, p < 0.001, Bangladesh; O.R.=0.65, 95%C.I.=0.51 to 0.82, p < 0.001, Pakistan).

Discussion
This is the �rst multi-country study from South Asia to report on physical multimorbidity, health risk behaviours and access to related
healthcare in people with SMI. We found a high prevalence of physical health conditions, primarily NCDs and related risk factors. We also
found that people with SMI were more likely to have NCDs and NCD risk factors (overweight/obesity, hypertension, hypercholesterolemia) and
engage in some health risk behaviours (tobacco use) but less likely to receive risk modi�cation advice than the general population. Many
people with SMI in our sample reported they had never been tested or screened for NCDs or NCD risk factors despite the well-established link
between SMI and cardiometabolic conditions.[4, 5] Moreover a large proportion of people with type-2 diabetes, hypertension and
hypercholesterolaemia had not been previously diagnosed and these conditions were only detected on testing during the survey. Most had
not received appropriate treatment and risk modi�cation advice for their physical health. Therefore, even in the two major specialist mental
health institutes included in our survey, most people with SMI failed to receive adequate screening, prevention and management of NCDs and
NCDs risk factors.

The �nding that people with SMI are more likely to have NCD risk factors compared with the general population extends previous �ndings for
example for obesity,[28] hypercholesterolemia,[29] and decreased physical activity.[30] Importantly it should be noted that psychotropic
medication may contribute to some of these adverse risks.[31] Almost all survey participants were prescribed antipsychotics, which are
associated with tiredness and sedation, an increased risk of obesity, and adverse effects on glucose and lipid metabolism.

In Pakistan, we found a higher prevalence of tobacco use in people with SMI compared with the general population. This is consistent with
other studies in people with SMI,[32] where tobacco use has been associated with a greater susceptibility to addiction because of a higher
subjective experience of reward and an attempt to self-medicate to mitigate anxiety and depressive symptoms.[33, 34] Unexpectedly the
opposite was found in Bangladesh. This may be because the STEPS survey for Bangladesh reported an unusually high estimate of the
prevalence of tobacco use (70% in men). The more reliable Global Adult Tobacco Survey[35] for the same period reported a prevalence of 58%
in th

e same group that is closer to the �gures reported in our study.The low observed prevalence of alcohol use in both men and women is similar
to the STEPS survey reports,[14, 15] and is likely to be explained on the basis of religious proscription.

Despite the high prevalences of overweight/obesity, hypercholesterolemia, hypertension and tobacco use, health-risk modi�cation advice was
provided to less than one quarter of people with SMI and we found that the odds of receiving such advice was lower in people with SMI than
in the general population in both countries. Similar treatment gaps have been reported in high income countries.[36] Although psychiatrists
are trained in motivational interviewing, there are attitudinal barriers that make mental health professionals reluctant to engage with patients
about their tobacco use.[37] Moreover, misconceptions about potential side-effects of tobacco cessation medication, unfounded fears of
exacerbating depressive symptoms following quitting and low expectations of patients’ motivation or ability to stop smoking are additional
barriers.[38] On the other hand, there is high quality evidence from high income countries about both the effectiveness and cost bene�ts of
smoking cessation interventions in people with SMI.[39] Such approaches need to be adopted in South Asia, where tobacco use is common.
Similarly, lifestyle interventions have shown promise in reducing weight and improving metabolic risk factors and are recommended as an
essential part of the management of SMI in these countries.[36]
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An important study �nding is the high proportion of participants with moderate or severe depressive and anxiety symptoms. In Pakistan this
was higher than for Bangladesh, perhaps related to the higher proportion of participants in the depression with psychosis category in the
Pakistan sample. Depression and anxiety are independently linked with NCDs, therefore addressing these may help to prevent and better
manage NCDs in people with SMI.

The prevalence of TB was three times higher than in the general population.[40] This is consistent with previous �ndings and clustering of TB
risk factors reported in people with SMI.[41] In contrast, the prevalence of HIV[42] and Hepatitis B and C[43] were similar to those reported in
the general population, a surprising �nding considering the several risk factors for blood-borne viruses that have been reported to cluster in
people with SMI.[44]

While most of the comparisons between people with SMI and the general population are in line with clinical expectations and previous
�ndings,[28–30] there were some anomalous results. These include the lower odds of people with SMI with a self-reported clinical diagnosis
of type-2 diabetes, hypertension and hypercholesterolemia in Bangladesh. This may be due to ‘diagnostic overshadowing’ where the presence
of a mental disorder means clinicians do not look for physical health problems, or failure to recall such diagnosis by patients. The lower
education and socioeconomic levels for participants from Bangladesh (compared with Pakistan) may have contributed to the latter.[45, 46]

We report �ndings from the �rst large-scale effort to document physical multimorbidity in people with SMI attending specialist services in two
South Asian countries. We used standardised tools for data collection (i.e. STEPS, EQ-5D, PHQ9, GAD7) that allowed us to compare our
�ndings with those in the general population. Data were collected by trained researchers having experience of working with this population.
Finally, we gathered objective data on physical conditions (including blood tests) and report on both previously diagnosed and undiagnosed
conditions.

Of the several limitations that need to be mentioned, the �rst is that due to COVID-19 the participant sample was smaller than the originally
planned sample of 1500 per site. Therefore, our �ndings need to be interpreted with caution. Second, while we have used �ndings from
studies in the general population to compare and discuss our �ndings, caution needs to be exercised in such comparisons since the analyses
were only adjusted by sex and age. Moreover, we need to be mindful of the time lag between these studies, during which a number of
parameters of interest might have changed.

Third, we relied on blood results from each mental health institution’s laboratory but we did not standardise these tests between laboratories.
Fourth, since the sample was drawn from tertiary care, the �ndings may not be representative of the total SMI population in each country.
However, unlike mental health services in high-income countries, tertiary care services in South Asian countries accept self-referral without the
need for primary or secondary care referral and often function as ‘the �rst port of call’ for people with severe mental illness. They also attract
patients from both urban and rural areas. Therefore, the study population is likely to be similar to the overall population of people with SMI in
these countries.

The high prevalence of physical health conditions and health risk behaviours in SMI compared with the general population and their under-
detection even in specialist centres merits attention to improve early identi�cation, prevention and management, in line with international
recommendations and guidance. There is a need to periodically audit and improve adherence to these recommendations. In view of
challenging resource limitations, interventions to address health risk behaviours that are brief, and delivered by non-specialist personnel need
to be tested in these settings. Integration of physical health care with mental health care that has been envisioned at all levels of mental
health care delivery needs to be actioned and scaled up.[9] Representative community-based studies may further answer questions related to
regional differences in physical health conditions and health risk behaviours.

Conclusion
People with SMI in South Asia have a high prevalence of NCDs, which may be due to the associated clustering of several health risk factors
and behaviours in this population. There is an unmet need to address physical multimorbidity in people with SMI in South Asia. Policy
makers and healthcare professionals working with people with SMI need to recognise the extent and importance of physical multimorbidity in
this vulnerable group and prioritise prevention, screening and treatment of NCDs in people with SMI.
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Figures

Figure 1

Between July 2019 and March 2020, 2,757 people with SMI were approached in the two sites and 2,344 (85.0%) participated in the survey
(1422 in Bangladesh and 922 in Pakistan). Out of those who did not participate, 368 were ineligible, 36 refused and 9 left before completing
the survey (�gure 1).
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