Rural and Remote Health Jepunetsed O

FRAME

The International Electronic Journal of Rural and Remote Health Research, Education, Practice an

ORIGINAL RESEARCH

Location of residence or social class, which 1is
the stronger determinant associated with
cardiovascular risk factors among Pakistani
population? A cross sectional study

MF Tareenl, K Shafiquez, SS Mirza3, 71 Arain4, I Ahmadl, P Vart’
'Afra General Hospital, Waris Pura near Gol Chowk, Faisalabad, Pakistan
Department of Public Health and Health Policy, University of Glasgow, Glasgow,
Scotland, UK
JInstitute of Basic Medical Sciences, Dow University of Health Sciences, Ojha Hospital,
Karachi, Pakistan

*Isra Medical University, Hyderabad, Pakistan

Submitted: 7 January 2011; Revised: 19 May 2011; Published: 1 August 2011
Tareen MF, Shafique K, Mirza SS, Arain ZI, Ahmad I, Vart P

Location of residence or social class, which is the stronger determinant associated with cardiovascular risk factors among
Pakistani population? A cross sectional study
Rural and Remote Health 11: 1700. (Online) 2011

Available: http://www.rrh.org.au

ABSTRACT

Introduction: The prevalence of cardiovascular disease and associated risk factors are increasing globally, particularly in the
developing world. Those in the South Asian region are especially at risk of cardiovascular disease due to an increasing prevalence
of its risk factors. This study was undertaken to investigate the association of social class with location of residence in the
distribution of cardiovascular risk factors (mainly hypertension and diabetes mellitus) in Pakistan.

Methods: A cross-sectional study of 2495 subjects aged between 30-75 years was conducted in Punjab Province, which includes
urban and rural areas. Subjects completed a detailed questionnaire, and anthropometric measurements and blood samples were
taken after a written informed consent. Participants were categorized as urban or rural and assigned a social class according to their

occupation. A logistic regression model was used to explore the association between social class and location of residence

© MF Tareen, K Shafique, SS Mirza, ZI Arain, I Ahmad, P Vart, 2011. A licence to publish this material has been given to James Cook
University, http://www.rrh.org.au 1



The Irternational Electronic Journal of Rural and Rermote Health Research, Education Practice and Policy

Results: The overall prevalence of hypertension and diabetes was 24.2% and 16.6%, respectively. Of the total number of

participants, 56.8% (n=1417) were rural residents and 43.2% (n=1078) were urban. Urban individuals were significantly more
likely (p<0.001) to be hypertensive (OR=3.03, 95% CI 2.14-4.30) and more likely (p<0.001) to be diabetic (OR=1.77, 95% CI

1.29-2.42) than rural dwellers, after multivariate adjustments for age, sex, BMI and social class. Social class was not significantly

associated with the prevalence of either hypertension or diabetes.

Conclusions: In the Pakistani population, rural or urban location of residence is a more powerful determinant of cardiovascular

risk factors than social class.
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Introduction

The prevalence of cardiovascular disease and its risk factors
are rapidly increasing world-wide. It has been found that
one-quarter of the world’s population is hypertensive, and
modelled projections indicate that there will be 1.15 billion
hypertensive patients in the developing world by 2025'. The
prevalence of cardiovascular disease and its adverse health
effects are increasing more rapidly in the South Asian region
than in any other world region®, and at a relatively younger
age compared with other populations™®. This is mainly
attributed to an increased prevalence of known risk factors,

such as hypertension, diabetes mellitus and obesity.

Pakistan, the world’s sixth most populous nation
(approximately 180 million population), is situated in this
high risk region for cardiovascular disease, and the
prevalence of those with cardiovascular risk factors is similar
to that reported in neighbouring countries. Epidemiological
surveys have reported a varied distribution of hypertension
and diabetes mellitus according to the site of the study, age
group of participants, and diagnostic criteria used’”. The
National Health Survey of Pakistan (1990-1994) reported
hypertension prevalence to be 23% and 18% in urban and
rural areas, respectively, and this is consistent with reports

20 1y a nationally

from neighbouring countries
representative sample, the prevalence of diabetes in urban
versus rural areas was 6.0% in men and 3.5% in women as

opposed to 6.9% in men and 2.5% in women, respectively'”.

As in many low- and middle-income countries, urban (vs
rural) populations in South Asia have a higher prevalence of
certain chronic, non-communicable conditions, including
hypertension, obesity and diabetes mellitus'*"'*. A substantial
literature from developed and developing countries suggests
that the distribution of cardiovascular risk factors is
socioeconomically patterned'®'®. Unfortunately little is
known or has been published recently about the Pakistani
population's distribution of hypertension and diabetes
mellitus, according to the socioeconomic status and

residence location.

Because risk modification is the foundation of
cardiovascular disease prevention, it is essential to estimate
these risk factors in population sub-groups to identify those
at higher risk. The development and implementation of
targeted preventive strategies can then proceed. This study
investigated the distribution of hypertension and diabetes
mellitus in relation to social class and location of residence
in a Pakistani population, with the aim of exploring major

determinants in urban and rural populations.

Methods

This study used the baseline data of a cohort Urban Rural
Chronic Diseases Study (URCDS). This project was
established mainly to investigate the risk factors of and their
association with cardiovascular and other non-communicable
chronic diseases among urban and rural populations. This

population-based, cross-sectional study was conducted in the
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northeast of Punjab Province in Faisalabad city and included
one peripheral rural area which is 35 km from the centre of
the city. Faisalabad is the third largest city in the country
with a population of approximately 6 million. The study area
was selected as being typical of urban and rural populations

in the Punjab Province.

The study protocol was assessed and approved by an
independent ethics committee and the study was conducted
in accordance with Declaration of Helsinki guidelines. The
protocol was also approved by the hospital authorities
involved. All the individuals provided written informed

consent before their participation.
Study participants

Potential participants were approached by local religious and
political leaders as key informants. As the local community
gathers each week on Friday for prayers, information about
the study was provided at this time, with a request for public
participation. Participation was also invited at other public

gatherings and forums.

Only apparently healthy individuals aged between 30 and
75 years were recruited. Participants visited the research
project clinics in the out-patient departments of 3 hospitals
(Afra General Hospital, Haider Medicare Hospital and New
Lahore General Hospital) during the period 1 January 2006
to 31 June 2009. Participants included both males and
females, those currently employed and retired individuals.
Also invited to participate were those who accompanied a
patient to a hospital visit for a routine health check (eg for
blood pressure [BP] or blood glucose measurement, or for

vision testing).
Data collection

Trained nurses interviewed consenting participants at all
3 hospitals, as well as taking anthropometric measurements
and blood samples. Questionnaires were used to collect
participants’ demographic details, occupational and lifestyle

information, medical history and the location of their

residence for the past 5years. After questionnaire
completion, the nurses measured participants’ height,
weight, waist and hip circumferences and BP. At all the
3 study sites, participants’ shoes were removed prior to
height and weight measurement, and their BP was measured
after a 5 min rest in a sitting position using a standard

mercury sphygmomanometer.

A blood sample was obtained for fasting blood glucose level,
total cholesterol, triglycerides and high density lipoproteins.
C-reactive protein and microalbuminuria were also measured

for a subset of the sample.

Participants were classified 'urban' or 'rural' according to
their permanent residence in the past 5 years. Urban or rural
location was defined according to the latest census
information available from district councils, which define
local areas as urban or rural according to parameters such as
population size, transportation, communication, education
and health facilities.

Social class was assigned to each participant on the basis of

their occupation:

e upper class were professionals (those with
executive jobs in the government or private sectors)

e middle class were non-manual workers (skilled
individuals with office jobs)

e Jower class were manual workers (unskilled

workers or farmers).

Non-working women were assigned the social class of their

husband or parents (if unmarried).

All collected data were stored in an MS Access database and

a unique identifier was provided for each participant.
Statistical analysis
Stata software v11 (StataCorp; College Station, TX, USA)

was used to analyze the collected data. Subjects were

classified ‘hypertensive’ if hypertension had been diagnosed
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previously or if their BP was greater than 140/90 mmHg.
Diabetes mellitus was defined as a fasting blood glucose
level of less than 126 mg/dL or a self-report of previously

diagnosed diabetes mellitus.

The prevalence of hypertension and diabetes mellitus was
calculated and presented as percentages according to
location of residence. Proportions were compared between
groups with a Z-test, while means were compared using an
independent sample t-test. Age was categorised in 10 year
age groups. Body mass index (BMI; weight in kg/height m?)
was categorised as normal, overweight or obese, using the
recommended values for Asian populations (<23.5; 23.5-
27.5;>217.5, respectivelylg).

A logistic regression model was used to explore the
association between social class and location of residence.
Initially, unadjusted odds ratio (OR) were calculated for each
explanatory variable using the first category as reference,
then the final model included all those explanatory variables
which were significant on univariate analysis. No significant
interactions between covariates were detected. In the final
model, adjustments were made for age, sex, BMI, social

class by occupation and location of residence.

Results

Basic characteristics of the sample

Information was collected from 2700 individuals; however,
due to missing information (BP, n=75; self-reported diabetes
mellitus, and blood glucose level, n=47; height and weight,
n=24; and social class, n=59), 2495 individuals were
included in the final analysis. The mean age of subjects was
50.30 £ 12.49 with a range of 30-75 years. The number of
males and females was approximately equal (50.9% and

49.1%, respectively).

Using the revised BMI categories for Asian populations,
46% of the participants were overweight while 31% were

obese. Approximately half the sample (44%) was of lower

social class (manual workers) while 40% were middle social
class (non-manual workers). The overall prevalence of
hypertension and diabetes was 24.2% and 16.6%,
respectively (Table 1). Most cases of diabetes mellitus
(n=339, 81.7%) and hypertension (n=409, 67.7%) were self-
reported, and the screening only identified 76 and 195 new
cases, respectively. Among these, slightly more new cases
were in urban participants; however, this difference was not

statistically significant.

Rural area residents comprised 56.8% of the total sample
(n=1417), while 43.2% were urban (n=1078). In general, the
urban population was slightly younger, more likely to be
overweight and obese, more likely to be professional,
diabetic and hypertensive. The characteristics of the urban

and rural populations are described (Table 1).
Hypertension

Conventional and well-established risk factors associated
with hypertension were also found to be significant in this
population. The association of social class and location of
residence was evaluated initially in a univariate model with
following multivariate adjustments. On univariate analysis
manual workers were 50% less likely to have hypertension
compared with professionals (OR = 0.50, 95% CI 0.39-0.64).
The association between location of residence and likelihood
of hypertension was persistent (p<0.0001), even after
multivariate adjustments for age, sex, BMI and social class
(OR=3.03, 95% CI 2.41-3.82) (Table 2).

Diabetes mellitus

Those of increased age, males, and overweight and obese
individuals were significantly more likely to be have
diabetes mellitus. Initially, lower social class predicted lower
odds of diabetes mellitus, but this was not more significant
after adjusting for age and sex. Furthermore, the association
between the location of residence and likelihood of diabetes
mellitus remained (p<0.0001), even after multivariate
adjustments for age, sex, BMI and social class (OR=1.77,
95% CI 1.37-2.29) (Table 3).
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Table 1: Baseline characteristics of sample, according to area of residence

Characteristic Total n Location of residence
Urban Rural
Participants (n) 2495 1078 1417
Age at screening (years) - mean (SD) — 49 (11.9) 51.0 (13.0)
30-39 598 22.5% 25.1%
40-49 670 19.2% 32.7%
50-59 536 24.5% 19.2%
60-75 691 33.9% 23.0%
Sex (%)
Male 1271 49.9% 51.7%
Female 1224 50.1% 48.3%
Body mass index (kg/mz) - mean (SD) — 26.7 (4.2) 25.6 (3.9)
Desirable ( < 23) 566 16.7% 27.5%
Overweight ( 23-27.5) 1138 48.5% 44.1%
Obese (27.5) 771 34.8% 28.4%
Social class by occupation
Professional 393 18.9% 13.4%
Non-manual worker 985 38.5% 40.3%
Manual worker 1114 42.6% 46.3%
Hypertension 604 35.0% 16.0%
Diabetes mellitus 415 21.8% 12.7%

Table 2: Odds ratios for hypertension: univariate and multivariate analysis

Characteristic Hypertension
Cases Unadjusted OR Adjusted OR"
% 95% CI) 95% CI)
Age at screening (years)
30-39 6.0 1 1
40-49 14.5 2.64 (1.77-3.94) 2.92 (1.92-4.44)
50-59 28.0 6.06 (4.12-8.92) 5.60 (3.70-8.45)
60-75 46.5 13.54 (9.36-19.58) 11.49 (7.8-17.01)
Sex
Female 20.4 1 1
Male 28.2 1.53 (1.27-1.84) 1.88 (1.48-2.37)
Body mass index (kg/m?)
Desirable (< 23) 7.9 1 1
Overweight (23-27.5) 24.2 3.68 (2.64-5.15) 2.15(1.51-3.07)
Obese (> 27.5) 36.1 6.52 (4.65-9.15) 3.38 (2.55-5.81)
Social class by occupation
Professional 33.8 1 1
Non-manual worker 24.9 0.65 (0.50-0.83) 1.19 (0.86-1.65)
Manual worker 20.3 0.50 (0.39-0.64) 1.29 (0.88-1.89)
Area of residence
Rural 34.9 1 1
Urban 16.0 2.82 (2.33-3.41) 3.03 (2.41-3.82)

T0dds ratio presented after mutual adjustments of all the covariates presented in the table;

{1, reference category.
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Table 3: Odds ratios for diabetes mellitus: univariate and multivariate analysis

Characteristics Diabetes mellitus
Cases Unadjusted OR Adjusted OR"
%o 95% CI) 95% CI)
Age at screening (years)
30-39 33 1! 1
40-49 8.7 2.74 (1.63-4.61) 2.61 (1.54-4.44)
50-59 17.9 6.31 (3.83-10.37) 5.26 (3.16-8.77)
60-75 34.9 15.48 (9.65-24.82) 12.12 (7.47-19.64)
Sex
Female 14.0 1 1
Male 19.4 1.47 (1.19-1.82) 1.53 (1.18-1.98)
Body mass index (kg/m?)
Desirable (< 23) 6.2 1 1
Overweight (23-27.5) 16.0 2.89 (1.98-4.21) 1.63 (1.09-2.43)
Obese (> 27.5) 24.6 4.96 (3.39-7.25) 2.85 (1.81-4.47)
Social class by occupation
Professional 22.9 1 1
Non-manual worker 17.4 0.71 (0.53-0.94) 1.29 (0.91-1.83)
Manual worker 13.8 0.54 (0.40-0.72) 1.35 (0.88-2.05)
Area of residence
Rural 21.8 1 1
Urban 12.7 1.92 (1.55-2.37) 1.77 (1.37-2.29)

T0dds ratio presented after mutual adjustments of all the covariates presented in the table;

q1, reference category.

Discussion

This study found the prevalence of hypertension and diabetes
to be 24.2% and 16.6%, respectively, which is relatively
higher than previously

reported from nationally

representative  samples'>?’. Multiple  explanations  can
account for this. The National Health Survey of Pakistan was
conducted more than 15 years ago, making its findings
outdated. Additional

increased awareness in the population, lifestyle transition in

relatively explanations include
the last two decades, and an over-detection of cases. Any
over-detection could be due to the age of participants (all
>30years, and approximately half >50 years old) making
them a high cardiovascular risk group. In relation to diabetes
mellitus, although the national prevalence has been estimated
recently'?, the higher prevalence found by the present study
may be due to differing prevalences among Pakistan’s ethnic
communities. For instance, as reported by the National
Health Survey, the Baloch population had the highest
prevalence of hypertension when compared with other ethnic

communities’.

This study demonstrates that urban location of residence is
independently and significantly associated with the odds of
being hypertensive or having diabetes mellitus. Social class
by occupation and location of residence had significant
association with both hypertension and diabetes mellitus on
univariate analysis. However, after multivariate adjustment,
only location of residence had a significant relationship with
hypertension and diabetes mellitus (Tables 2,3). This finding
may be due to the occupation of individuals fluctuating over
time, introducing the possibility of misclassification.
Additionally, in Pakistan, social class by occupation does not
essentially reflect an individual’s wealth, which may
influence an individual’s health behaviour. In contrast,
location of residence is less likely to change in the age
groups selected for this study, and is, therefore, less prone to
misclassification bias. Importantly, studies published in other
South Asian countries have described similar trends for
cardiovascular risk factors to be more prevalent in urban

populations'*".

© MF Tareen, K Shafique, SS Mirza, ZI Arain, I Ahmad, P Vart, 2011. A licence to publish this material has been given to James Cook

University, http://www.rrh.org.au

6



The Irternational Electronic Journal of Rural and Rermote Health Research, Education Practice and Policy

Possible factors related to the increased odds of diabetes
mellitus or hypertension in urban areas of residence include
dietary transition (diet rich in fats, meats, more consumption
of fast foods, low intake of vegetables and fruits), less
physical  activity, and environmental and job
stressors. Another important determinant of rural-urban
differences is the quality of and access to medical care. Both
are better in urban areas and may have led to increased
detection of the studied diseases among urban dwellers, and

underestimation for those in rural areas.

The strengths of the study are its large sample size, the
reasonably high number of cases, and that (to the authors’
knowledge) it is the first study in Pakistan that has evaluated
the combined association of social class and location of

residence in relation to cardiovascular risk factors.

Limitations

The study has some potential limitations. First, the
generalizability of results to other regions of Pakistan may
be limited by the recruitment of some participants from
hospitals, although they were healthy and selected using a
convenience sampling method. In addition, because the
general population was not randomly sampled, the study
may not be representative of the urban or rural populations in
the target region. Similarly, the subjects were of high risk
due to their age; therefore, estimates may be higher for all
age groups that what has previously been reported. Second,
most of those with diabetes mellitus and hypertension were
self-reported cases, although the difference in self-report
between urban and rural locations was not statistically
significant. The self-reporting of these conditions might have
introduced information bias into study estimates, because
those from urban areas may have had higher education,
greater awareness of their own health and better access to

healthcare facilities.

Despite its limitations, this study provides evidence that a
targeted intervention and awareness campaign, particularly
for those living in urban areas, may decrease the burden of

cardiovascular diseases. Future research is needed to clarify

how location of residence influences cardiovascular risk
factors, and to explore which critical differences can be

targeted to reduce risk.

Conclusions

This cross-sectional study demonstrated that location of
residence (urban or rural) is a powerful and independent
determinant of hypertension and diabetes mellitus in the
Pakistani population. The urban population was more likely
to demonstrate risk factors compared with rural dwellers,
and this remained even after accounting for age, sex and
BMLI. Finally, the findings indicate that location of residence
is a more important determinant of cardiovascular risk

factors than social class (according to occupation).
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