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ABSTRACT

Background: India today has over 61 million people residing in urban slums. Slums, on one hand, lack the basic
requirements of housing, sanitation, and water supply that are detrimental for good health and on the other hand
subject its residents to extreme poverty, unemployment and stress. Exposure to these environmental factors is
expected to cause a distinct sort of morbidity pattern, which this study seeks to explore.

Methods: This cross-sectional study was a secondary data analysis of aggregated data of patients who availed health
services at the mobile medical unit (MMU) of the Ujjivan program run by Piramal Swasthya in the last one year. The
project has a fleet of MMUSs that makes at least one predestined monthly visit to each service point in urban slums of
Bangalore (42 sites), Pune (18 sites) and Mumbai (19 sites).

Results: Musculoskeletal disorders (30.69%) and cardiovascular diseases (25.56%) together accounted for 56.25% of
the total disease burden. The analysis of blood pressure readings of all the registrations showed that the mean systolic
and diastolic pressures were 129.71 and 84.92 mmHg respectively. 51.58% of all individuals had hypertension and
23.51 % had diabetes.

Conclusions: According to the study a major proportion of urban populous seeking healthcare at the MMU are
women and elderly and do so for non-communicable diseases. Hypertension and diabetes are major health threats
among them. MMU could be used as an effective mode of service delivery for women and the elderly especially, for
chronic diseases.
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INTRODUCTION

Urbanization across the last century has ushered in the
rise of "megacities”. These urban settlements today house
more than 50% of the world's population and by 2030 are
expected to accommodate five billion individuals.! With
the urban population swelling to 64% in Asia alone, the
next wave of urbanization and population growth is
predicted to be centered in the developing nations.?3

However, what is worrisome is the fact that, according to
estimates, nearly 40 percent of this urban expansion is
projected to be in the form of slums.?

India has historically been an agrarian nation. However,
with the recent acceleration in the rate of urbanization this
trend is seeing a reversal. 34% of the Indian population
currently resides in cities, compared to only 18% in
1960.2 Nearly one-third of them live in urban slums and
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13.7% of them live below the national poverty line.2*
Over a million of them live in housing that is below
minimum standards of comfort and sanitation and 26% of
households do not have access to clean drinking water.>®
The prevalence of risky health behaviors like smoking
and alcohol use is higher compared to their rural and
urban counterparts.”

Various studies highlight the inequity in health and access
to healthcare between the urban slum dwellers and their
non-slum counterparts.®! Results of a study showed that
among urban poor, only a quarter of all pregnant females
received complete antenatal care, 75% deliveries took
place at home, 47.1% of under-five children were
malnourished and the children in urban slums were 12%
more likely to remain un-immunized.'®*? In addition to
the poor health, most slum dwellers do not have ready
access to health facilities and the ones that do, often rely
on private, unregulated providers for health services that
are often of poor quality.t413

Several studies have been conducted to understand the
spectrum, burden, treatment-seeking behavior and
determinants of illnesses in urban slums.!4> Most of
these researches studies focus on self-reported morbidity,
have a small sample size and are limited to, acute
ilinesses, illnesses of maternal and child health. The few
studies that have been conducted on non-communicable
diseases (NCD) have a small sample size and are limited
to the elderly population in a specific geographic
location.1416

Piramal Swasthya through its Ujjivan program runs fleet
of a doctor-led mobile medical units (MMU) in 4 major
cities of India. The program is aimed at catering to the
health needs of urban slum dwellers, with a special focus
on NCDs. The absence of any study on morbidity pattern
of urban slums dwellers, that takes a comprehensive view
of NCDs and uses a large pool of data, collected across
varied geographic background highlights the need of a
study that addresses these research gaps. A study
conducted on these lines has the potential to give insights
that would assist in guiding and shaping future
interventions on NCDs targeted at the urban slum
population.

The objective of the study is to understand and compare
the morbidity profile of urban slum dwellers across four
major cities of India and to study the association of
observed morbidity profile and gender.

METHODS

This cross-sectional study was a secondary data analysis
of routine program data of patients who availed health
services at the MMUs of the Ujjivan program aggregated
over one year (June 2018 to June 2019). The program is a
joint venture of Piramal Swasthya and Ujjivan finance.
The project has a fleet of MMUs that make at least one
predestined monthly visit to each service point in urban

slums of Bangalore (42 sites), Pune (18 sites) and
Mumbai (19 sites). Each MMU has a doctor, nurse,
pharmacist and a lab technician who work together to
provide primary healthcare services to the urban slum
populous close to their home.

Beneficiaries who had availed services at the different
MMUs in the last one year (June 2018 to June 2019),
were 18 years or more and did not have any essential data
fields empty were included in the study. The data
collected from each beneficiary consist of beneficiary
details such as age, sex, location, income level, education
level, etc.), personal history (lifestyle, diet, tobacco and
alcohol usage, family history of disease) along with
details regarding vital health parameters [(height, weight,
body-mass index (BMI), systolic and diastolic Blood
Pressure (BP)], information about results of laboratory
procedures (random blood sugar) and the clinical
diagnosis prepared by a physician. The diseases were
categorized according to the organ system and also as
communicable diseases (acute bronchitis, gastroenteritis,
acute rhinitis, acute otitis media, amoebiasis, colitis,
conjunctivitis, infective skin conditions, infections of
teeth and oral cavity, upper and lower respiratory tract
infection, urinary tract infection, worm infestation,
giardiasis, and influenza.), non-communicable diseases
(chronic obstructive pulmonary disorder (COPD), asthma,
acid peptic disease, diabetes mellitus, hypertension,
arthritis, arthralgia, myalgia, cataract, osteoarthritis and
injuries, and trauma) and minor illnesses (common
ailments like headache, sinusitis, allergic rash, oral ulcers,
constipation, dental caries, stomatitis, candidiasis, and
others).

Statistical analysis

The aggregated data received was cleaned and analyzed
using IBM SPSS# version 25 software. #IBM Corp.
Released 2017.

RESULTS
Demographic profile

A total of 18152 visits were made during the last one
year, out of which 13231 (72.89%) were first visit, 2288
(12.60%) were second visit and 2633 (14.51%) were third
or more visit. Out of the 13231 registrations (first visit),
58.30% were females, 41.68 were males and 0.02% were
transgender. The percentage of female registrations
exceeded that of the male in all three cities. Most of them
(87.32%) were above 36 years of age, 11.16% were in
between 26-35 years and only 1.52% were 18-25 years
old. The percentage of individual ever married was
98.45% and 1.55% were never married. The mean BMI
score was 24.72 and 42% of the total individual registered
were obese, 17.44% were overweight, 8.38% were
underweight and only 32.30% were normal. The number
of individuals with obesity fluctuated across the cities
with Bangalore having the highest (53%) and Mumbai the
lowest (3%).
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Table 1: Demographic profile of urban slum dwellers from Bangalore, Mumbai and Pune.

Bangalore Mumbai Grand total

Demographic characterstics (n=9028) (n=1542) (n=2661) (n=13231)
N (%) N (%) N (%) N (%)
Gender
Female 5348 (59) 886 (57) 1480 (56) 7714 (58)
Male 3680 (41) 656 (43) 1179 (44) 5515 (42)
Others 2 (00) 2 (00)
Age group (in years)
>50 4035 (45) 845 (55) 1151 (43) 6031 (46)
18-25 143 (2) 2 (0) 56 (2) 201 (2)
26-35 1066 (12) 42 (3) 369 (14) 1477 (11)
36-50 3784 (42) 653 (42) 1085 (41) 5522 (42)
Mean age 50.63+13.04
Marital status
Married 8853 (98) 1532 (99) 2641 (99) 13026 (98)
Unmarried 175 (2) 10 (1) 20 (1) 205 (1)
BMI (kg/m?
Normal 2133 (24) 1034 (67) 1107 (42) 4274 (32)
Obese 4823 (53) 44 (3) 674 (25) 5541 (42)
Overweight 1765 (20) 30 (2) 512 (19) 2307 (17)
Underweight 307 (3) 434 (28) 368 (14) 1109 (8)
Mean BMI 24.59+4.93

BMI: individuals with BMI scores of <18.5 = underweight, (18.5-22.9) = normal, (23.0-24.9) = overweight and >25 =obese.

Table 2: Morbidity profile according to organ system.

Bangalore ~ Mumbai Grand total

Disease category (n=9028) (n=1542) (n=2661) (n=13231)
N (%) N (%) N (%) N (%)
Cardiovascular diseases 2367 (26) 578 (37) 437 (16) 3382 (25)
Diseases of teeth and oral cavity 125 (1) 41 (3) 38 (1) 204 (1)
Diseases of skin, eye and ear 269 (3) 132 (9) 226 (8) 627 (5)
Gastrointestinal diseases 384 (4) 15 (1) 889 (33) 1288 (10)
Minor illnesses 2404 (27) 25 (2) 33 (1) 2462 (19)
Musculoskeletal diseases 2837 (31) 460 (30) 764 (29) 4061 (31)
Respiratory tract infections 642 (7) 291 (19) 274 (10) 1207 (9)

Table 3: Morbidity profile according to types of disease.

Grand total

Bangalore Mumbai

Disease category (n=9028) (n=1542) (n=2661) (n=13231)
N (%0) N (%0) N (%) N (%)
Communicable diseases 1092 (12) 414 (27) 462 (18) 1968 (15)
Minor illnesses 1914 (21) 65 (4) 118 (4) 2097 (16)
Non-communicable diseases 6022 (67) 1063 (69) 2081 (78) 9166 (69)

accounted for 1.54%. The overall trend was consistent
across the cities. The notable differences were the
extremely high prevalence of cardiovascular (37%) and
respiratory  diseases  (19%) in  Mumbai and
gastrointestinal diseases in Pune (33%).

Morbidity profile
Morbidity profile according to organ system

Diseases when grouped according to the organ system,
musculoskeletal disorders accounted for 30.69% of the
total disease burden followed by cardiovascular diseases
25.56%, minor illnesses 18.61%, gastrointestinal diseases

Morbidity profile according to the type of disease

9.73%, respiratory illnesses 9.12%, diseases of skin, eye
and ear 4.74% and diseases of the teeth and oral cavity

When grouped according to the type of disease, non-
communicable diseases (NCD), communicable diseases
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(CD) and minor illnesses accounted for 69.28%, 14.87%,
and 15.85% respectively. NCDs accounted for the major
proportion of the disease's burden in all three cities.

Prevalence of hypertension and diabetes based on BP
and RBS readings of all beneficiaries

The analysis of Blood Pressure readings of all the
registrations (including individuals who were seeking
care for some other chief complaint) showed that the
mean systolic and diastolic pressure were 129.71 and
84.92 mmHg respectively. 51.58% of all individuals had
hypertension, 34.81% were pre-hypertensive and only
13.60% were normal. Similarly, according to the RBS
readings of all individuals 23.51% registrations were
diabetic, 19.78% were prediabetic and 56.71% were
normal. A similar trend was seen across cities with

notable changes being the low prevalence of hypertension
in Mumbai (25%) and a low prevalence of diabetes in
Pune (13%).

Association of selected NCDs and gender among study
participants

Hypertension prevalence was significantly higher among
men than women in all three major cities. Women from
Bangalore and men from Mumbai had a significantly
higher prevalence of diabetes. The pooled prevalence did
not show any statistically significant difference in the
prevalence of diabetes for males and females. Obesity
showed a significant prevalence among men in Bangalore
and for women in Mumbai. Pune and the pooled data
from three cities did not show any statistically significant
difference between males and females.

Table 4: Prevalence of hypertension and diabetes.

Bangalore

Grand total

(n=9028) (n=1542) (n=2661) (n=13231)
N (%) N (%) N (%) N (%)
Stages of hypertension
Normal 1080 (12) 585 (38) 135 (5) 1800 (14)
Pre-hypertension 2700 (30) 565 (37) 1341 (50) 4606 (35)
Stage 1 2759 (30) 284 (18) 720 (28) 3763 (28)
Stage 2 2489 (28) 108 (7) 465 (17) 3062 (23)
Diabetes status
Normal 4888 (54) 709 (46) 1906 (72) 7503 (57)
Pre-diabetic 1816 (20) 388 (25) 413 (15) 2617 (20)
Diabetic 2324 (26) 445 (29) 342 (13) 3111 (23)

Hypertension: individuals with systolic and diastolic BP of <120 and <80= normal, (120-139) or (80-89)= pre-hypertensive, (140-159)
or (90-99)= stage 1 hypertension and >160 or >100= stage 2 hypertension. Diabetes: individuals with RBS reading of <140= normal,
(140-200)= pre-diabetic and >200 = diabetic.

Table 5: Association of selected NCDs and gender among study participants.

Pvalue  Oddsratio  95% C.1.

Female

N (%0) N (%0)

Diabetes 1322 (24) 1788 (23) 0.13 0.95 0.87-1.03
Bangalore 958 (21) 1366 (26) 0.00 1.33 1.21-1.46
Mumbai 221 (34) 224 (25) 0.00 0.66 0.53-0.83
Pune 143 (12) 198 (13) 0.16 1.11 0.88-1.40
Hypertension 3057 (55) 3766 (48) 0.00 0.76 0.71-0.82
Bangalore 2240 (61) 3008 (56) 0.00 0.82 0.75-0.90
Mumbai 217 (33) 175 (20) 0.00 0.49 0.39-0.90
Pune 600 (51) 583 (39) 0.00 0.62 0.53-0.73
Obesity 3282 (59.5) 4566 (59.2) 0.7 0.98 0.91-1.05
Bangalore 2757 (74.9) 3831 (71.6) 0.00 0.8 0.76-0.93
Mumbai 16 (2.4) 58 (6.5) 0.00 2.8 1.59-4.92
Pune 508 (43.1) 677 (45.7) 0.09 1.1 0.95-1.29
Undernutrition 623 (10.1) 486 (6.3) 0.00 0.59 0.52-0.67
Bangalore 103 (2.8) 204 (3.8) 0.00 1.37 1.1-1.7

Mumbai 347 (52.9) 87 (9.8) 0.00 0.09 0.07-0.12
Pune 173 (14.7) 195 (13.2) 0.13 0.88 0.7-1.1
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DISCUSSION

In the current study, around 70% of all morbidities were
NCDs. This could be since over 85% of the participants
were over 35 years old and 46% of them were over 50
years old. There is overwhelming evidence to suggest an
increased risk of NCD with age.'” 58% of all registrations
were women. This overrepresentation of women and the
elderly could be attributed to the mobile medical unit-
based service provision which is known to break down
barriers related to cost, distance and autonomy that the
elderly and women experience while accessing
healthcare.'®22 Younger men of working age, on the other
hand, are unavailable during the day to access MMU
based care and also do not face similar barriers while
accessing secondary level hospital-based care.?® The other
reasons for this finding could be the fact that elderly and
women experience a greater burden of diseases.®

According to the present study, the most common
ailments of the urban slum populous was musculoskeletal
diseases followed by cardiovascular diseases, minor
ilinesses/ common illnesses, gastrointestinal diseases,
respiratory tract infections, diseases of the skin, eye and
ear and diseases of teeth and oral cavity in descending
order. Such high prevalence of musculoskeletal,
cardiovascular, respiratory and gastrointestinal diseases
among urban slum dwellers have been previously
recorded in other studies.?*?6 The high prevalence of
musculoskeletal diseases could be attributed to the
difficult working condition, aging and menopause.?’
Cardiovascular diseases could be attributed to the higher
presence of CVD related risk factors such as uncontrolled
hypertension and tobacco use which is common among
urban slum dwellers.?® The high prevalence of respiratory
and gastrointestinal disorders could be attributed to poor
living conditions, water, overcrowding, smoking and
exposure to household smoke.?® The high prevalence of
CVD in Mumbai and gastrointestinal diseases in Pune
could be as a result of local factors like increased air
pollution, smoking and alcohol  consumption,
unavailability of clean drinking water and inadequate
sanitation.

The study showed a high prevalence of hypertension and
diabetes. Other studies in urban slums have also found a
high prevalence of these diseases.®%2 The high
prevalence of these diseases could be attributed to a
higher prevalence of smoking, obesity and poor dietary
habits. 41% of the participants were obese and 17% were
overweight. Obesity is directly linked to both these
diseases.3*3* Also, the fact that a significant proportion of
our participants were elderly and both these diseases are
known to be more common among the elderly could have
contributed to the reason for such high prevalence.’

CONCLUSION

According to the study a major proportion of urban
populace that seek healthcare at the MMU do so for

NCDs. Hypertension and diabetes are a major health
threat among them and some of them are unaware of their
diabetic or hypertensive status. The major beneficiaries of
MMU based health care services are the elderly and
women. Therefore, MMU could be used as an effective
mode of service delivery for women and the elderly
especially, for chronic diseases that require ongoing care.

ACKNOWLEDGEMENTS

Authors would like to thank to Mr. Nagaraju for helping
with data retrieval, all the field staff for successfully
running the program and Ujjivan finance for funding the
program.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Obaid TA. UNFPA.- state of world population 2007
Unleashing the Potential of Urban Growth. United
Nations Population Fund. 2007;2007:12-019.

2. Human Development Reports. Rapid urbanisation:
opportunities and challenges to improve the well-
being of societies. Available at:
http://hdr.undp.org/en/content/rapid-urbanisation-
opportunities-and-challenges-improve-well-being-
societies. Accessed on 15" November 2019.

3. World Health Organization, Regional Office for
South-East Asia. Addressing health of the urban
poor in South-East Asia Region: challenges and
opportunities. WHO Regional Office for South-East
Asia; 2011.

4. Oxford Policy Management: India’s urbanisation
challenge.  Available at:  https://www.opml.
co.uk/blog/ urbanisation-challenge-India. Accessed
on 15" November 2019.

5. Banerjee A, Bhawalkar JS, Jadhav SL, Rathod H,
Khedkar DT. Access to health services among slum
dwellers in an industrial township and surrounding
rural areas: a rapid epidemiological assessment. J
Family Med Prim Care. 2012;1(1):20-6.

6. Satapathy BK. Safe drinking water in slums from
water coverage to water quality. Econ Polit Weekly.
2014;49(24).

7. Gupta V, Yadav K, Anand K. Patterns of tobacco
use across rural, urban, and urban-slum populations
in a North Indian community. Indian J Community
Med. 2010;35(2):245-51.

8.  Wiysonge CS, Uthman OA, Ndumbe PM, Hussey
GD. Individual and contextual factors associated
with low childhood immunisation coverage in sub-
Saharan Africa: a multilevel analysis. PLoS One.
2012;7(5):e37905.

9. Riley LW, Ko Al, Unger A. Slum health: Diseases
of neglected populations. BMC Int Health Hum
Rights. 2007;7(1):2.

International Journal of Community Medicine and Public Health | February 2020 | Vol 7 | Issue 2  Page 634



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Giri A et al. Int J Community Med Public Health. 2020 Feb;7(2):630-635

Paul K, Singh J. Emerging trends and patterns of
self-reported morbidity in India: Evidence from
three rounds of national sample survey. J Health
Popul Nutr. 2017;36(1):32.

Mberu BU, Haregu TN, Kyobutungi C, Ezeh AC.
Health and health-related indicators in slum, rural,
and urban communities: a comparative analysis.
Glob Health Action. 2016;9:33163.

Kadarkar KS, Velhal GD, Tiwari SR. Preventable
risk factors for non-communicable diseases in urban
slum of Mumbai: A Prevalence Study using WHO
STEPS Approach. Ntl J Community Med.
2016;7(8):672-6.

United Nations Human Settlements Programme:
The challenge of slums: global report on human
settlements 2003. London and Sterling, Earthscan
Publications Ltd; 2003:310.

George CE, Norman G, Wadugodapitya A, Rao SV,
Nalige S, Radhakrishnan V, et al. Health issues in a
Bangalore slum: Findings from a household survey
using. a  mobile screening  toolkit in
Devarajeevanahalli. BMC Public Health.
2019;19(1):456.

Palepu S, Yadav K, Ahamed F, Goswami AK,
Nongkynrih B, Pandav CS. Acute morbidity profile
and treatment seeking behaviour among people
residing in an urban resettlement colony in Delhi,
India. Nepal J Epidemiol. 2018;8(1):716-24.

Usmani G, Ahmad N. Health status in India: A
study of urban slum and non-slum population. J
Nurs Res Pract. 2018;2(1):9-14.

Hui L. Assessment of the role of ageing and non-
ageing factors in death from non-communicable
diseases based on a cumulative frequency model.
Sci Rep. 2017;7(1):1-7.

Abbasi S, Mohajer H, Samouei R. Investigation of
mobile clinics and their challenges. Int J Heal Syst
Disaster Manag. 2016;4(1):1.

Bhan N, Madhira P, Muralidharan A, Kulkarni B,
Murthy G, Basu S, et al. Health needs, access to
healthcare, and perceptions of ageing in an
urbanizing community in India: a qualitative study.
BMC Geriatr. 2017;17(1):156.

Khanna AB, Narula SA. Mobile health units:
Mobilizing healthcare to reach unreachable.
International Journal of Healthcare Management.
Taylor and Francis Ltd.; 2016;9:58-66.

Dey S, Nambiar D, Lakshmi JK, Sheikh K, Reddy
KS. Health of the elderly in India: challenges of
access and affordability. In Aging in Asia: findings
from new and emerging data initiatives 2012.
National Academies Press (US). Available at:
https://www.ncbi.nlm.nih.gov/books/NBK109208/.
Accessed on 3 July 2019.

Suresh N, Thankappan K. Gender differences and
barriers women face in relation to accessing type 2

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

diabetes care: A systematic review. Indian J Public
Health. 2019;63(1):65.

Kumar, Kaur R, Pilania N, Manju. Morbidity pattern
of patients attending a primary healthcare facility in
an urban slum of Chandigarh, India. J Clin Diagnost
Res. 2018;12:10-3.

Ojha S, Nikumb V, Behera A. Prevalence of
musculoskeletal disorders (MSD's) in an Urban
Slum Population Turbhe, Navi Mumbai, India. J Res
Med Dent Sci. 2018;6(5):291-5.

Datta A, Nag K, Karmakar N, Datta S. A study to
assess common morbidity pattern of an urban
population of Tripura. Int J Community Med Public
Health. 2017;4:4613-6.

Ajay VS, Prabhakaran D. Coronary heart disease in
Indians: Implications of the INTERHEART study.
The Indian J Med Res. 2010;132(5):561-6.

Woolf AD, Pfleger B. Burden of major
musculoskeletal conditions. Bull World Health
Organ. 2003;81:646-56.

Dhar L. Preventing coronary heart disease risk of
slum dwelling residents in India. J Family Med Prim
Care. 2014;3(1):58-62.

Checkley W, Pollard SL, Siddharthan T, Babu GR,
Thakur M, Miele CH, et al. Managing threats to
respiratory health in urban slums. Lancet Respir
Med. 2016;4(11):852-54.

Chaturvedi S, Pant M, Neelam, Yadav G.
Hypertension in Delhi; Prevalence, awareness,
treatment and control. Trop Doct. 2007;37:142-5.
Panesar S, Chaturvedi S, Saini NK, Avasthi R,
Singh A. Prevalence and predictors of hypertension
among residents aged 20-59 years of a slum-
resettlement colony in Delhi, India. WHO South-
East Asia J Pub Health. 2013;2(2):83-7.

Shivaraj BM, Vinay KB, Ranganath TS. Prevalence
of hypertension and diabetes mellitus at selected
urban slums in Bangalore: a cross sectional study. J
Evol Medi Dent Sci. 2015;4(58):10077-83.

Patel SA, Ali MK, Alam D, Yan LL, Levitt NS,
Bernabe-Ortiz A, et al. Obesity and its relation with
diabetes and hypertension: a cross-sectional study
across 4 geographical regions. Glob Heart.
2016;11(1):71-79.4.

Lumagbas LB, Coleman HLS, Bunders J, Pariente
A, Belonje A, de Cock Buning T. Non-
communicable diseases in Indian slums: re-framing
the social determinants of health. Global Health
Action. 2018;11(1):1438840.

Cite this article as: Giri A, Wassey MA, Dogra V.
What ails the urban slums - morbidity profile of urban
slum dwellers from three major cities of India. Int J
Community Med Public Health 2020;7:630-5.

International Journal of Community Medicine and Public Health | February 2020 | Vol 7 | Issue 2 Page 635



