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INTRODUCTION

BMI TO BLOOD PRESSURE;
RELATIONSHIP OF BMI TO BLOOD PRESSURE AND ETHNICITY
A LOCAL SUBURBAN POPULATION OF KARACHI

faiza.samad@gmail.com

Dr. Faiza Samad', Muhammad Faisal Fahim?, Wagas Ahmed Farooqui®

ABSTRACT... Objectives: To establish association of BMI, hypertension and ethnicity. Study
Design: Observational cross sectional survey. Setting: Patients attending medical OPD of Jinnah
Medical College Hospital Korangi, Karachi. Period: April 2014 to December 2014. Methods:
Blood pressure was measured and BMI calculated. The WHO recommended BMI cut off points
for South Asians were applied, overweight or obese were with a BMI of >23 kg/m? or >27.5 kg/
m? respectively. Cardiometabolic risk factors Diabetes and hypertension were recorded. SPSS
Version 20 was used to analyze data. Results: Of n= 420 (100%) patients n= 130 (31%) were
males and n=290 (69%) females. Mean age was 36.37 SD+12.98 years (Cl 35.13-37.61)
Overweight (BMI 23-<27 kg/m?) were n=124(29.5%), and obese (BMI>27.5 kg/m?) were
n=83 (19.8%). There were 6 major ethnic groups. Mean BMI>24kg kg/m? was present in
females of all ethnic groups. Normal diastolic blood pressure in females was higher than
males in all ethnic groups except Urdu speaking p-value 0.000 Hypertension prevalence
n= 98(23.3%) showed significant differences (p-value 0.039) in ethnic groups, with highest
prevalence in Sindhl n=10(30%) Urdu speaking n=27(27.8%), Punjabi n=14(26.9%), of
these n=66(69.3%) were overweight and n=37 (41.1%) obese p-value 0.000. There was a
significant relationship between BMI and hypertension in overweight and obese males and
females’ p-value 0.000 and 0.028 respectively. Conclusion: Significant relationship of BMI to
hypertension and ethnic differences in prevalence of hypertension exists. Mean BMI in females
is in the overweight category. Females have significant higher diastolic blood pressure than
males in all groups except Urdu speaking; Intervention for prevention of obesity and reducing
chronic disease burden needs to be urgently addressed.
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off points for BMI in South Asian populations, as

Pakistan belongs to the Indian subcontinent
which includes India, Bangladesh, Bhutan, Sri
Lanka, and Nepal. The multiple ethnicities therein
are referred to as South Asians. Their migration
to North America and change in their life style has
lead to an increase in obesity and cardiovascular
disease as compared to other ethnic groups.’
This phenomenon is also seen in the Middle East.2
Several studies®* have confirmed that South
Asians are at increased risk for cardiovascular
diseases compared to the white population in
spite of a lower Basal Metabolic Index (BMI).

TheWorldHealth Organization Expert Consultation
settled the issues by recommending different cut

overweight or obese Asians are at a higher risk
for diabetes mellitus and cardiovascular disease
than Europeans of similar age, sex, and BMI.>¢

The recommendation being a BMI of 18.5 to 23
kg/m? increased but acceptable risk, a BMI of
=23 kg/m? representing increased risk, and a,
BMI of=27.5 kg/ m?representing high risk.

Cardiovascular disease is a leading cause of
morbidity and mortality throughout the world
and strikes the population when they are
most productive. BMI is used to measure
cardiovascular risk factors because it is simple,
practical and economical to use®, however
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distribution of visceral fat or the proportion of fat
to lean muscle is not taken into account.”® WHO
describes Obesity as an accumulation of fat to
the extent that health and well being are affected®
this in turn leads to hypertension, hyperlipidemia
and diabetes and increased risk of cardiovascular
disease®1?

Prevalence of these diseases varies between
different nations and ethnic groups''3'thisin turn
maybe influenced by genetic factors'™ or by the
environment.'® Migration of population to a large
city like Karachi for livelihood and subsequent
affluence may lead to different prevalence of BMI
and hypertension as compared to their home
province'”

Korangi is a large suburb of Karachi and home
to a large number of ethnic groups belonging
to a low socioeconomic group. This study was
undertaken to see if there was a relationship of
BMI to blood pressure and hypertension and
ethnicity.

MATERIALS AND METHODS

Four hundred and twenty males and non-
pregnant females aged 21-50 years were selected
randomly from the outdoor department of Jinnah
Medical &Dental Hospital during April 2014 to
December 2014 at Korangi Karachi. The ethnicity
of all participants was identified using their mother
tongue and were classified as Urdu speaking,
Punjabi, Sindhi Pashto, Bengali and Others.

Height without shoes (in meters) and weight (in
kilograms) was taken and BMI was calculated as
weight divided by height in meters squared (kg/
m?)'8, WHO’s Asian criteria was used to classify
them into BMI categories.™

Individuals were taken as underweight if their BMI
was found to be <18.5(kg/m?), and increased
but acceptable if BMI was 18.5 to 23 kg/m?,
overweight if BMI>23 kg/m? and obese if BMI
27.5 kg/m? or more and represented high risk.

Blood pressure was measured using standard
procedure with the patient in sitting position, on
the right arm using mercury sphygmomanometer

with appropriate cuff size. Hypertension was
defined as a systolic BP greater than or equal
to 140mmHg and/or diastolic BP greater than or
equal to 90mmHg according to the criteria of The
Joint National Committee on Hypertension 7.2

Cardio metabolic risk factor assessment was
done by asking participants history of known
hypertension (yes/no) and diabetes diagnosed
by a doctor (yes/no). Demographics included
sex, age, marital status, household income, and
address All patients with chronic and debilitating
diseases were excluded.

Statistical analysis

Data was analyzed through the software SPSS
version 20.0. The continuous variables (Age,
Height, Weight, and Systolic and Diastolic
Blood Pressure) were presented in Mean
Standard Deviation. All categorical variables
(Gender, BMI, Ethnic group, Diabetes Mellitus
& Hypertension) were presented in frequencies
and percentages. To see the significance one
way ANOVA, ANCOVA or Chi Square test was
applied for different variables. P-value < 0.05
was considered to be statistically significant. .
All participants volunteered to participate in this
anonymous study and ethical approval was taken
from the ethical committee of Jinnah Medical and
Dental College and Hospital.

RESULTS

There were 5 major ethnic groups with a sixth
group categorized as others. (Figure-1) The
characteristics of the sample population are
represented in Table-I. A total of n= 420(100%)
patients were studied of whom n= 130 (31%)
were males and n=290 (69%) females. Mean
age was 36.37+12.98(Cl 35,13-37.69) BMI was
categorized using the WHO recommended South
Asian cut off values' The mean BMI of the total
group was 23.63 SD+0.56 (Cl 23.58-23.69) and
22.73 SD+0.39 (Cl 22.6-, 22.8) in males and
24.01 SD+0.47 (Cl 23.96-24.06) in females.

Underweight participants (BMI<18.5kg/m?)
were n=54(12.9%), healthy18.5-<23kg/m?
n=159(37.9%)overweightatrisk (BMI23-<27kg/
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m?) n=124(29.5%), obese (BMI>27.5kg/m?
n=83 (19.8%). The participants were mostly in
the low socioeconomic group n=316 (75.2%) 045
p-value<0.001. 24

235
BMI when compared to ethnicity showed that 2
females had a higher value than males in all 22.5
groups and were in overweight category 2

BMI>24kg/m.2 (Figure-2) 215

BMI vs Ethnic Group among Males and
Females

w

N

Bangali Urdu  Pashton Punjabi  Sindhi  Others
Speaking

BMI Male B BMI Female

m Bengali DBP vs BMI among Males and Females
m Urduspeaking 80

Pashtoon 79.5
® Punjabi 79

Sindhi 785
78

Others 775
77

76.5

Underweight Healthy Weight Overweight at Obese
Figure-1. Distribution of Ethnic groups (<18.5) (18.5-<23) Risk (23-<275) > =275

Male M Female

SBP vs BMI among Males and Females
DBP vs Ethinic Group among Males and

124
123 Females
122 79.5
121 I
120 785
119 I 78 I
118 77.5
Underweight Healthy Weight Overweight at Obese Bangali  Urdu  Pashton Punjabi Sindhi  Others
(<18.5) (18.5-<23) Risk (23-<275) > =275 Speaking
Male m Female DBP Male B DBP Female
SBP vs Ethnic Group among Males and Figure-2. Relationship of BMI with blood pressure and
Females ethnic groups
123
1225 The mean systolic blood of the group as a whole
oo was 121.4 SD = 3.95 (Cl 121.0 -121. The mean
121 diastolic blood of the group as a whole was 78.95
‘21028 I I I I I I SD=+2.16 (Cl 78.75-79.16).
1195
Bangali  Urdu  Pashton Punjabi ~ Sindhi  Others Mean systolic blood and diastolic blood
Speaking pressure was highest in the Punjabi males
SBP Male M SBP Female and females. Mean diastolic blood pressure

was higher in females in all groups irrespective
of ethnicity except the Urdu speaking group

Professional Med J 2016;23(8): 939-947. www.theprofesional.com | 041 |



BMI TO BLOOD PRESSURE

Weighted
Frequency
Male
Sex
Female
Underweight
(<18.5)
Healthy
Weight (18.5 -
BMI Category <23)
Kg/m2 - Asian
(Ka/ ) Overweight
at Risk (23 -
<27.5)
Obese >=27.5
Low
Socioeconomic
Middle
Diabetes
diagnosed by -
doctor
Hypertension
diagnosed by -
doctor
Hypertension / i
Diabetes
Age - years
(Mean + SD, 95 -
% Cl)
Overall
(n = 420)
Systolic Blood
Pressure (Mean Male (n = 130)
+ SD, 95 % CI)
Female
(n = 290)
Overall (n =
420)
Diastolic Blood
Pressure (Mean Male (n = 130)
+ SD, 95 % Cl)
Female (n =
290)
Overall (n =
420)
Body Mass Index
(Mean = SD, 95 Male (n = 130)
% Cl)
Female (n =
290)

Bengali;
n=125 (%)

38 (30.4%)
87 (69.6%)

21 (16.8%)

57 (45.6%)

30 (24%)

17 (13.6%)

123
(98.4%)

2 (01.6%)

13 (10.4%)

30 (24%)

35 (28%)

39.0 =
13.3 (36.7 -
41.9)

120.8 =
4.08 (120.1
-121.5)

1215 *
3.99 (120.2
-122.8)

1205 =
421 (119.6
-121.4)

78.42 =
2.22 (78.03
-78.81)

78.16 +
2.21 (77.45
-78.87)

78.53 =
2.27 (78.05
-79.01)

2352 +
0.58 (23.42
-23.62)

2267 +
0.41 (22.54
-22.8)

23.97 *
0.49 (23.87
-24.07)

Table-l.

Ethnic Group

Spl:erltli(:]ng- Pashto;
! - 'O,
n=97 (%) n=67 (%)

25 (25.8%)
72 (74.2%)

30 (44.8%)
37 (55.2%)

11 (11.3%) 6 (09%)

34 (35.1%) 24 (35.8%)

27 (27.8%) 26 (38.8%)

25 (25.8%) 11 (16.4%)

53 (54.6%) 49 (73.1%)

44 (45.4%) 18 (26.9%)

20 (20.6%) 3 (04.5%)

27 (27.8%) 15 (22.4%)

33 (34%) 16 (23.9%)
358 +128 33‘:'6("3;—' .
(33.2-38.4) 37

1216 +
1215 + 3.92
4.01 (120.6
(1208-1228) 710

1221 = 1223 =

3.75(120.6- 3.78 (121 -
123.6) 123.7)

1213 = 1213 +

406 (120.4- 411 (119.9
122.2) -122.6)

78.99 + 79.04 +

215 (7856- = 2.19 (78.72
79.42) -79.77)

79.27 + 2.08 2719'(2713 2'5

(78.45-8009) g

78.93 + 79.25 +
22(78.42-  2.21 (7853

79.44) -79.96)

23.65 + 23.65 +

056 (23.54-  0.57 (23.51
23.77) .23.78)

2082 + 2077 +

039 (2267-  0.39 (22.62
22.98) -22.91)

24.03 + 23.98 +

047 (23.93-  0.47 (23.83
24.14) -24.13)

Punjabi;
n=52 (%)
15 (28.8%)
37 (71.2%)

6 (11.5%)

22 (42.3%)

15 (28.8%)

9 (17.3%)
36 (69.2%)

16 (30.8%)

8 (15.4%)

14 (26.9%)

15 (28.8%)

373 %
12.7 (33.8 -
40.8)

1217 =
3.89 (120.6
-122.8)

1225 +
3.74 (120.6
-124.4)

1214 =
4.03 (120.1
-122.7)

79.08 =
2.13 (785 -
79.66)

78.55 =
2.09 (77.48
-79.61)

79.3 =
217 (78.6
- 80)

2363 +
0.56 (23.48
-23.78)

2264 +
0.39 (22.44
-22.83)

24.02 *
0.46 (23.87
-24.17)

Sindhi;
n=33 (%)
12 (36.4%)
21 (63.6%)

4 (12.1%)

11 (33.3%)

12 (36.4%)

6 (18.2%)
19 (57.6%)

14 (42.4%)

4 (12.1%)

10 (30.3%)

12 (36.4%)

36.0 = 12.8
(31.6 - 40.4)

1217 =
3.89 (120.4 -
123.1)

1215 *
3.69 (119.4 -
123.7)

121.8 =
4.04 (120.1 -
123.6)

79.01 +
213 (78.28 -
79.74)

78.53 +
2.06 (77.36 -
79.71)

79.21 =
2.18 (78.27 -
80.14)

23.68 +
0.56 (23.49 -
23.87)

2276 =
0.38 (22.54 -
22.98)

24.02 *
0.46 (23.82 -
24.22)

Characteristics of the study population

ANCOVA Chi-Square
*Significant at 0.05
**Significant at 0.001

Others;
n=46 (%)

10 (21.7%)
36 (78.3%)

6 (13%)

11 (23.9%)

14 (30.4%)

15 (32.6%)
36 (78.3%)

10 (21.7%)

6 (13%)

2 (04.3%)

7 (15.2%)

353
12.8 (31.5
-39.0)
120.8
*3.91
(119.7 -
122.0)
121.0
*3.75
(1187 -
123.4)
120.7
* 4.05
(119.4 -

122,
78.9?2
214
(78.36 -
79.6)
78.82 +
2.1 (77.51
-80.13)

79 £2.18
(78.29 -
79.72)

23.66 +
0.56 (23.5
-23.82)

2274 +
0.39 (22.5
-22.99)

24.04
+0.46
(23.89 -
24.19)

Total (n
= 420)

130 (31%)
290 (69%)

54
(12.9%)

159
(37.9%)

124
(29.5%)

83
(19.8%)
316
(75.2%)
104
(24.8%)

54
(12.9%)

98
(23.3%)

118
(28.1%)
36.37 +
12.98
(35.13 -

37.61
121.

+395
(121.0-
121.8)
121.8
+378
(121.2-
122.5)
121.2
* 4.08
(120.7 -
121,
78.9%)
*2.16
(78.75 -
79.16)
78.76 =

2.1(78.39
-79.12)

79.04 =
2.2 (78.78
-79.29)
23.63
+ 0.56
(23.58 -

23.69
22.7

+0.39
(22.67

-22.8
24.0

+0.47
(23.96 -
24.06)

Professional Med J 2016;23(8): 939-947.
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P-value

0.087

0.168

1.12x
1072

0.065

0.039*

0.207

0.272

0.569

0.873

0.656

0.186

0.392

0.454

0.448

0.672

0.956
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(Figure-2) p-value 0.000

Hypertension was present in n= 98(23.3%) with
highest prevalence in the Sindhl n=10(30%)
Urdu speaking community n=27(27.8%) followed
by the Punjabi n=14(26.9%) p value 0.039 of

n=98(23.3%) with hypertension, n=66(69.3%)
were overweight and n=37 (41.1%) were
obese p value was 0.000. (Table-1l) In males
hypertension was present in Nn=19(14.6%).
Overweight subjects were n=5(12.2%) and
obese Nn=10(58.8%) p-value 0.000.

Gender Body Mass Index Hypertension Total
Yes No P-Value
) 1 17 18
Underweight <18.5
5.6% 94.4% 100.0%
. 3 51 54
Healthy weight (18.5--23)
5.6% 94.4% 100.0%
. 5 36 41
Male Over weight (23.1--27.5) 0.000
12.2% 87.8% 100.0%
10 7 17
Obese (>=27.6)
58.8% 41.2% 100.0%
Total 19 111 130
14.6% 85.4% 100.0%
) 6 32 38
Underweight <18.5
15.8% 84.2% 100.0%
. 22 83 105
Healthy weight (18.5--23)
21.0% 79.0% 100.0%
. 24 50 74
Female Over weight (23.1--27.5) 0.028
32.4% 67.6% 100.0%
27 46 73
Obese (>=27.6)
37.0% 63.0% 100.0%
Total 79 211 290
27.2% 72.8% 100.0%
. 7 49 56
Underweight <18.5
12.5% 87.5% 100.0%
. 25 134 159
Healthy weight (18.5--23)
15.7% 84.3% 100.0%
) 29 86 115
Total Over weight (23.1--27.5) 0.000
25.2% 74.8% 100.0%
37 53 90
Obese (>=27.6)
41.1% 58.9% 100.0%
Total 98 322 420
23.3% 76.7% 100.0%

Table-Il. Relationship of hypertension of ethnicity

Hypertensive females were n=79(27.2%).
Overweight were n=24(34.4%) and obese
n=27(37.0%) p-value 0.028. Diabetes
n=54(12.9%) prevalence was more in the
overweight and obese categories. Highest
prevalence of diabetes n=20(20%) was

in the Urdu speaking group but p-value
was not significant. Either hypertension or
diabetes diagnosed by a doctor was present in
n=118(28.1%). Diabetes was present in n=54
(12.9%) with highest prevalence n=20 (20.6%)
in the Urdu speaking community and lowest in

Professional Med J 2016;23(8): 939-947.
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Pashtu n=3(04.5%).

DISCUSSION

Obesity is a global epidemic and a risk factor for
cardiovascular disease.® In this study it was seen
that 29.5% were overweight at risk (BMI>23kg/
m?) and 19.8% obese (BMI>27.5kg/m?) i.e.
49.3% almost half the population is at risk. A
study conducted by Jafar et al 2006*' showed
that 10.3% Pakistani population was obese
using Asian specific BMI cutoff value of 27 kg/
m2 The percentage of obesity is higher in
this study.19.8%, as compared to 10.3% A
study conducted in Peshawar®® showed that
the prevalence of obesity in males was 7%
and overweight 34%, again at risk being 41%.
Pashtun had an obesity prevalence of 16.4% in
this study more than twice of that in their home
province. Obesity leads to increased BMI and
in the Framingham Offspring Study,?® 78% of
cases of hypertension in men and 64% of cases
in women were obese, BMI is thus a predictor of
hypertension incidence.

The mean BMI in females in all ethnic groups
was overweight. This is similar to reports from
other studies®?® wherein the female gender
is more at risk due to remaining at home and
leading a sedentary lifestyle. Prevalence was
more in females than males in both rural and
urban Pakistan.® The prevalence rate of obesity
increases after 30 years age in both males and
females. The urban population of Pakistan
showed a greater prevalence than the rural,
37.5% urban and 15.2% rural,?' of 19.8%, obesity
prevalence was highest in the Urdu speaking
n=25(25.8%), followed by Sindhi n=6(18.2%)
Punjabi n=9(17.3%) Pashto n=11(16.4%),
Bengali n=47(13.6%) and others n=15(32.6%)
This trend is almost similar to the study by Jafar
et al*' according to which the ethnic group
Muhajir (34.5%), had the highest prevalence,
for other groups the values were Baluch (30.1%)
Pashtu (27.2%), Punjabi (24.3%), Sindhi (20.6
%). The Urdu speaking group was comparatively
affluent and had a 50% middle class.

The normal mean systolic and diastolic blood

pressure was highest in Punjabi group. The
mean diastolic blood pressure was significantly
higher in females in all ethnic groups except the
Urdu speaking and was related to their higher
BMI as compared to the males.

In the INTERSALT study?® in which 52 centers
over the world participated and the relationship
of electrolytes and normal blood pressure was
studied BMI was related to blood pressure. An
increase in weight of 10kg lead to an increase of
3.0 mmHg in systolic pressure in both men and
women and in 2.00 mmHg increase in diastolic
pressure in women between ages 40-59 years
and to 2.7 mmHg in men aged 20-39.

Hypertension  prevalence (23.3%) was
significant with, 69.3% being overweight and
41.1% obese. Male hypertensive were 14.6%.,
with overweight 12.2% and obese. 58.8%
Hypertensive females were 27.2%, 32.4% being
in overweight and 37.0% in obese categories
thus a high BMI leads to hypertension. These
results were significant as were the prevalence
of differences in different ethnic groups.

According to The National Health Survey of
Pakistan (PHNS) hypertension.?” was present in
18% of adults and 33% of adults above 45 years
old.?® In Baluchistan, data was limited. Prevalence
reportedin Baluchwas 30.1% by Jafar etal.?' There
were only 3 Baluchis in this study, Prevalence
of Diabetes was 12.9% in the overweight and
obese categories. Highest values were in Urdu
speaking group but values were not significant.
The Urdu speaking group reflects the trend of
obesity in urban population and has the highest
BMI in obese category but migrants from other
provinces in this suburb have a higher BMI and
hypertension prevalence compared to the study
prevalence rate of hypertension for the different
provinces of Pakistan.®

The Pakistan National Health Survey (PNHS)
showed that in the urban population the
hypertension prevalence was higher than rural
population and higher in females in both urban
and rural populations.?’22° Prevalence in urban

Professional Med J 2016;23(8): 939-947.
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areas was 21.5% and in Rural 16.2 %.% In the
study by Jafar et al?' prevalence of Hypertension
were 46.3% and Diabetes mellitus 50.8%. The
community-based prevalence of hypertension in
a low socioeconomic in a 2004 study.* was 26%
the prevalence was higher among males in this
study.

South Asians have a greater percentage of body
fat than white people, and although being at a
lower BMI, have an increased risk of diabetes,
hypertension and coronary artery disease',
hence the recommendation for a lower BMI cutoff
point to identify the overweight and obese and
prevent cardiovascular disease™'® Migration to
other lands and to large cities leads to affluence,
giving up of indigenous diet and adoption of
high calorie diets and subsequent obesity. Long
working hours, driving instead of walking leads to
a sedentary life style and contributes to obesity.?
There is a large migrant population in Canada
and studies®'® have shown that cardiovascular
risk factors vary among different ethnic groups
especially those of South Asian, Filipino and the
black race, in South Asians obesity is 19. 3%
almost similar to this study where the settlers are
migrants from other provinces, and higher than
Arabs, Japanese Koreans and Chinese races®
not only this the mean BMI has increased over
the past nine years in all ethnic groups except
the Japanese, Filipino and Chinese. Preventive
steps are being taken to detect and prevent
hypertension and diabetes in this groups.3?

Although the participants in this study were
mostly in the low socioeconomic group 75.2%,
the prevalence of overweight and obesity was
almost half of the study participants of whom
19.8% were obese. A higher BMI leads to
hypertension and diabetes® as observed in this
study that 23.3% had hypertension, and 12.9%
diabetes. There was a significant relationship
of BMI to hypertension. This situation parallels
that of the migrants in North America and the
Gulf States where the South Asians are at a
higher risk for cardiometabolic disease in spite
of having a lower BMI than the white race.
Rapid urbanization with an altered lifestyle is

rapidly increasing and we are now in the midst
of an obesity explosion.

CONCLUSION

There was a significant relationship between BMI
and hypertension and BMI was in the overweight
category in females in all ethnic groups. There
were differences in prevalence of hypertension
in all ethnic groups and results were significant.
As ethnic groups come to represent a larger
proportion of the Karachi population, and obesity
becomes more prevalent there is an urgency to
bring about changes in lifestyle and reduce the
burden of chronic cardiometabolic disorders
like hypertension, diabetes and coronary artery
disease.

LIMITATIONS

The relationship of risk factors and disease was
not established as this was a cross sectional
study. All ethnic groups were not studied as
some of them were very few in numbers. Results
of each of the six ethnic groups presented in
this study are the results of a combination of
genetic factors, lifestyle modifications and socio-
economic status.

Copyright© 21 June, 2016.
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