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Summary:

A cluster sampling of five villages in Dohar thana were selected for screening of

hypertension and diabetes in relation to age structure and body habitus. All the subjects
over 15 years of age were enlisted for investigation. The response rate was more than 70%.

Height, weight, blood pressure (BP) and capillary blood glucose (fasting and 2-hPG) were

measured. Diagnostic criteria of international standard were used for hypertension and

diabetes. Out of 1005 participants 106 subjects (10.5%) had systolic blood pressure (sBP)

more than 140 mmHg and 9% of them had diastolic blood pressure (dBP) more than 90

mmHg. The prevalence of non-insulin-dependent diabetes mellitus (NIDDM) was 2.1% and

impaired glucose tolerance (IGT) was 13.3%. The mean body mass index (BMI) of men was

20.39 (SD=2.91) and that of women was 20.11 (SD =2.92), having no significant difference

between them. Increased age (~50 yr), high BMI (~23.0) and hyperglycemia (2-hPG >7.8

mmollL) were the risk factors for both systolic (sBP >140 mmHg) and diastolic (dBP > 90

mmHg) hypertension. Likewise, increased age, high BMI and hypertension showed

significant association with glucose intolerance. Moreover, significant correlations were

observed between age and BP (sBP, r =0.328 p<0.001; dBP, r =0.187 p< 0.001), BMI and BP

(sBP, r = 0.193 p<0.001; dBP, r = 0.192 p<0.001) and 2-hPG and BP (sBP, r = 0.188 p<0.001;

dBP, r =0.134 p<0.001).

Introduction :

Bothessential (orprimary)hypertension anddiabetes aremultifactorialand metabolic
disorders"3.Both of them have genetic link related to obesity, hyperinsulinemia and insulin
resistance's. The environmental factors like dietary habit, physical activities, obesity and
physiological stress interacting upon the genetic predisposition produce the diseases2.4s.It
was a common belief that these non-communicable and metabolic diseases were the

problem of the west. As the developing countries of the east have been overwhelmed with
communicable diseases, little priorities are given to the diseases like diabetes and
hypertension. Infact, we have few informationabout these disorders and neitherwe can give
them priority nor can we ignore them. Recently, WHO Ad Hoc Diabetes Reporting Group
cautioned in their pUblicationwith the title "Diabetes in adult is now a third world problem"6.
Several small studies on diabetes prevalence7"oand increased rate of registration of diabetic
subjects in BIRDEM (the main referral centre for diabetics in the country), indicate that the
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diabetic health problems have been increasing rapidly". For hypertension, although no such
report is available, some small surveys12.15and increasing number of admission and

registration of subjects with complications of hypertension in the referral hospitals suggest
that the health problems related to hypertension have been increasing in the recent
years. However, most of the patients referred to these hospitals were from urban area'1

despite the fact that the rural population comprises almost 87% of the country
(Bangladesh Bureauof Statistics 1992). However, we undertook this study as a pilot survey
to find out the status of blood pressure and blood glucose in relation to age structure and
obesity in a rural population.

Materials and Methods :

Geographical area

Five villages were selected in Dohar thana after cluster sampling. The area is 40 km
away from Dhakacity. The villages are situated on the bank of a river, the Padma and on the

south-west border of Dhakadistrict. The area of cultivable lands surrounding the villages are
submerged under water during monsoon. More than 70% of the household members are
involved in agrarian works.

Organizing participation

This study was conducted in the month of November, 1992. The elected body of local

union council and the members of Shapla, a village club and the teachers and the students

of a local high-school were discussed about the objectives and procedure of the study. They

helped us in every step. They recruited the young volunteers who made the list of all subjects

of age ~ 15y in the selected 5 villages. These volunteers informed every enlisted subject

about the objectives and procedural details of the investigation. All of the participants were
informed about the date, time and place of investigation. There was clear instruction that the

participants would attend the informed place by 7 AM with overnight fast. The participants

were also cautioned that the test would be considered invalid if : (a) duration of fast was less

than 12 hours, (b) any form of foods, drinks, smoking and exercise were taken within 2 hours
after glucose drink.

..

Data collection

All the subjects were interviewed regarding their recent illness, drug history, family
historyof hypertensionand diabetes.The subjectswho hadacute illness likefever, diarrhoea,

jaundice were excluded. Those who were taking oral contraceptive pills, other types of
steroids, anti-hypertensive and antidiabetic agents were investigated on subsequent
occasion withdrawing their drugs. Out of 1423enlisted subjects 1005 (450 men, 555 women)
were investigated.
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Height and weight was taken bare-footed with light clothing standing erect on a
regularly calibrated spring balance fitted with graduated scale alongside a wall. During this
measurement each subject was advised to look horizontally to a fixed point on the opposite
wall and to keep one's great toes extended. Care was taken that the occiput, buttock and
heels were kept in same vertical plane touching the wall to which the graduated scale was
fixed. Thus, taking height in cm and weight in kg body mass index (BMI) was calculated
(weight in kg/height in meter sq).

Blood pressure (BP) was taksn ensuring rest and relaxation for at least 15 minutes in

sitting position. Both the palpatory and auscultatory methods were used in each case. BP was

measured three times and the mean was taken. The first and fifth phase of Korotkoff sounds

were taken.as systolic (sBP) and diastolic (dBP) blood pressure, respectively. The subjects

who showed sBP> 140 and dBP>90 mmHg were rechecked in the next morning and the lower

values of two means were accepted.

Blood glucose (BG) estimation was done with two samples, fasting (FBG) and post-

prandial (2-hPG). The later was collected 2-h after 75g glucose drink. Before taking FBG

sample, informed consent was taken from each subject with assurance that it was harmless.

The tip of the left ringfinger was washed with methylatedspirit and prickedwith sterile needle

fitted within a automatic pricking device, the Autoclix. A drop of blood was taken on a

Haemoglucotest (Boehringer-Mannheim) strip impregnated with glucose oxidase.-At uO
seconds the drop was wipped off and the reading was taken at 120 seconds using Reflolux

(Boehringer-Mannheim), a refle.ctancephotometer. After taking first sample glucose drink
was given and at 120 min (after drink) the second sample for 2-hPG was collected using the

same procedure.Those who showed FBG >6.7or 2-hPG>7.8 mmol/Lwere rechecked in the

next morning and the second reading was taken.

Diagnostic criteria:

The definition or diagnosis of hypertension remained controversial. However,

according to'most of the authors, sBP > 140 and dBP >90 mmHg were taken as systolic and

diastolic hypertension, respectively'6. WHO criteria of 1980 were used for the diagnosis of

NIDDM (FBG >6.7 and 2-hPG>11.1 mmol/L) and IGT (FBG~6.7 and 2-hPG 7.8-11.1

mmol/I)17.

Statistical analysis:The prevalence rateswere expressedwith simple percentage in

different age groups. The association of hypertensionand hyperglycemia with age and BMI

were tested by Chi sq and correlation coefficient 'r'. For determining the relative risk, odds
ratio (OR) with 95% confidence interval (CI) were calculated using the least prevalence as

a reference of respective population groups'B.
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Results:

More than 70% of the total populationof the selected villages were studied. The mean
age was 38.01 years (SO=16.55). Table 1 shows the prevalence of systolic and diastolic
hypertension according to different age groups. Almost 10% of the total subjects had sSP
>140mmHg and 9% had dSP >90mmHg. The least prevalence of systolic hypertension
(3.2%) was observed among the subjects of age range 15-29 y and highest prevalence
(26.8%) observed among those of age~50 y. The relative risk for sSP >140 mmHg among

.subjects of age~50y increasedto about ten fold with 95% CI 5.79-20.64when cor;nparedwith
age group 15-29y. Similarly, for dSP > 90 mmHg, least prevalence (2.2%) was observed in
early age of 15-29Ycompared to highestprevalence (17.5%) inolder age of 50yor moreand
the corresponding relative risk for older age was 9.61 with 95% CI 4.46-20.71. Moreover,
significant association of both sSP> 140 and dSP >90 mmHg was observed with increased

age (15-29 vs ~50 y: sSP, Chi sq, 102.4 P < 0.001; dSP, Chi sq, 32.7 P < 0.001) [Table-1]..

Table-1. Systolic and diastolic hypertension accoding to age with odds ratio.

SystolicBPinmmHg.

Age
groups
inyears

Total

subjects

<140 >140

n n (%)

Oddsratio
with95%
confidence
interval(CI)

DiastolicBPinmmHg Oddsratio
with95%
confidence
Interval(CI)<90 >90

n n(%)

15- 29 359 12 (3.2) 8 (2.2)371

30 - 39 211 201 10(4.7)

40- 49 154 142 12(7.8)

50+ 72(26.8)*269 197

363

17 (8.1) 3.98

(1.69- 9.38)

18 (11.7) 6.01

(2.55-14.14)

47(17.5)a 9.61

(4.46- 20.71)

Age 15 - 49 vs ~50 y: sSP, * Chi sq 102.4, P < 0.001; dSP, a Chi sq 32.7, P < 0.001.

The overall prevalence of IGT and NIOOM were 13.3% and 2.1%, respectively.
However, in both cases, the prevalence was shown to be increased with age. For IGT, the
prevalence was 5.7% in the age group 15-29y and 21.6% in tl1eage group~50y [Table-2].
Comparison between these two groups showed an increased risk of developing IGT in older
subjects (OR, 4.58 with 95% CI2.70-7.75). Likewise, the subjects of age~50y showed even
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greater riskof developing NIDDMthan IGTwhen compared with younger age (OR, 8.61 with
95% CI1.19-39.82) [Table-II]. Moreover, glucose intolerance (2-hPG> 7.8 mmol/L) showed
significant association with increased age (15-29 vs ;::50y : IGT, Chi sq, 20.1 P < 0.001;
NIDDM, Chi sq, 10.1 P < 0.01) [Table-II].

Table-II: Prevalence rate and odds ratio of IGT and NIDDM subjects by age.

tChi sq : (age 15 - 49 vs;::50 y), 20.1, P < 0.001 ;iChi sq : (age 15 - 49 vs;::50 y), 10.1, 0.01

< P <0.001 OR - odds ratio, CI - confidence interval.

Body mass index (BMI) was considered as an index of obesity. The relative risk of
developing hypertension among subjects with higher BMI (or obesity) ar:1dhyperglycemia
was shown inTable III.Consideringthe subjects havingequal to or lessthan the approximate
mean BMI (;::20.0),significant risk of hypertension was observed among those with BMI

greater than 23.1 (sBP: OR, 1.84 with 95% CI1.09-3.09; dBP: OR, 2.30 I.\(ithCI1.35-3.94).
Subjects having BMI belowthis range(20.1-23.0), showed nosignificant riskof hypertension
when compared with those having BMI;::20.0. Correlation analysis also showed significant
association between BMI and blood pressure (sBP, r = 0.193, P < 0.001; dBP, r = 0.192, P

< 0.001) [Table not shown].

There was an increased prevalence of hypertensi~e subjects among the
hyperglycemics [Table-III]. Though significant risk of hypertension was observed in NIDDM
subjects (sBP: OR, 5.92 with 95% CI2.39-14.74; dBP: OR, 10.64 with 95% CI4.34-25.84),
this risk was not significant in IGT subjects. However, significant.correlation was observed
between 2-hPG and blood pressure (sBP, r=0.188, p <0.001;dBP, r= 0.134, p <0.001) [data
not shown].
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IGT OR NIDDN OR

subjects with 95% subjects - with 95%

Age gr Total n (CI) n (CI)

in yr subjects (%) (%)
_'"

15-29 371 21 1 2 1

(5.7) (0.5)
30-39 211 27 2.45 4 3.57

(12.8) 1.35-4.45) (1.9) (0.64-19.69)
40-49 154 28 3.70 3 3.67

(18.2) (2.03-6.76) (1.9) 0.61-22.20)
<50 269 58t 4.58 121 8.61

(21.6) 2.70-7.75) (4.5) (1.19-39.82)
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Table-III: Systolic and diastolic hypertension according to 8MI and glycemic status.

*-BMI~20.0 vs?,23.1: x2, 5.0 p<0.05; t-BMI 20.0 vs 23.1: x2, 10.2 p<0.01.

¥-2-hPG~7.8 vs?,11.1 mmol/L: x2, 18.6 p < 0.001; t- 2~hPG~7.8 vs?,11.1 mmol/L: x2 , 39.3 P < 0.001.

BMI - body mass index, OR - odds ratio, CI - confidence interval.

The comparison of main characteristics between euglycemic (2-hPG 7.8 mmol/L) and

hyperglycemic (2-hPG 7.8 mmol / L) subjects was shown in table 4. The mean (with SO) age

and sBP of hyperglycemic were significantly higher than that of euglycemic subjects in both

men and women; whereas, dBP was significantly higher only in hyperglycemic women.

However, BMI showed no significant difference between subjects with and without

hyperglycemia, nor there was any difference between men and women [Table-IV].

Table-IV: Characteristics compared between euglycemic and hyperglycemic subjects.

sBP>140 mmHg OR dBP>90mmHg OR
Total witn 95% with 95%

BMI range subjects n % (CI) n (%) (CI)

:=;..20.0 528 48 (9.1) 1 39 (7.4)

20.1 - 23.0 316 33 (10.4) 1.17 (0.73-1.86) 26 (8.?) 1.12 (0.67-1.89)
:=;..23.1 161 25 (15.5) 1.84 (1.09 - 3.09) 25 (15.5) 2.30(1.35-3.94)

Glycemic status
(2-hPG)
mmol/L

7.8 850 80 (9.4) 1 67 (7.9)

7.8-11.1 134 18 (13.4) 1.49 (0.86-2.58) 13 (9.7) 1.26 (0.67 - 2.34)
?,11.1 21 8 (38.4) 5.92 (2.39 - 14.74) 10 (47.6) 10.64(4.34-25.84)

Euglycemic subjects Hyperglycemic subjects
Characteristics 2-hPG<7.8 mmol/L 2-hPG>7.8 mmol/L

Mean SO Mean SO t P value

Men n=371 n=79

Age 37.4 17.6 47.0 19.0 4.40 0.000

BMI 20.3 2.8 20.9 3.4 1.73 0.085

sBP 119.4 20.6 125.4 22.2 3.36 0.019

dBP 76.7 12.0 78.6 13.2 1.22 0.223

Women n=479 n=76

Age 35.5 14.3 47.5 15.6 6.71 0.000

BMI 20.1 2.8 20.3 3.6 0.60 0.550

sBP 117.1 20.8 128.2 28.6 4.10 0.000

dBP 76.9 12.8 81.4 14.1 2.76 0.006
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Discussion :

The results of the present study showed higher prevalence of hypertension (9-10%)

compared to that of the previous study (6.7%)13.The association of hypertension with
increased age, observed in this study, is consistent with other studiesI3'15.Itwas also evident

that the relative risk of hypertension in elderly subjects in our population was also similar to

that of other studiesI5.19.The pathogenesis of this increased risk remained unexplained.

According to some authors, this risk inolderage might beattributedto metabolicchanges like

hyperglycemia, hypertriglyceridemia,decreased leanbody mass, increased glycoSylationof

collagen and free radical injuryl9.

The mean 8MI of hyperglycemic subjects (men, 20.9 with SD 3.4; women 20.3 with
SD 3.6) of the study subjects [Table 4] were found to be low of a given international
reference [20]. According to this grading of obesity, 8MI>25 indicates no obesity, whereas,
in this study subjects 8MI ~23.1 showed significant association between hypertension
and glucose intolerance [Table 3]. In addition, there was significant relative risk of
hypertension among the subjects with high BMI(~23.1)compared to low 8MI (s20.1) [Table
3]. This suggests that we need the reference 8MI range and grading of obesity for our own
population. Furthermore, the study subjects with hyperglycemia more than 11.1 mmol/L
showed significant association both with systolic (Chi sq,18.6 P <0.001) and diastolic ( Chi
sq, 39.3 P <0.001) hypertension, whereas, such association was not significant in
hyperglycemia of IGT range. The relative risk of hypertension in hyperglycemic subjects
enforced the same observation [Table-3]. This finding is consistent to other studies'.21.The
causal relationship between hyperglycemia and hypertension was not exactly known.
However, the possible mechanism may be attributed primarily to genetically determined
hyperinsulinemia which in turn may be due to hyperglycemia of obesity1.2.5or aging process'9.

Onc~,hyperinsulinemia ensues, it leads to a state of hypertension through (a) vascular
hypertrophy (b) sodiumretentionand (c) insulin resistance'.2',The actionof insulin has been
proved to have growth promotingeffectonvascular smoothmuscle, thickening of the vessel
wall and thus vascular resistance and hypertension22.Hyperinsulinemia influences sodium
retention through hypersecretion of natriuretic hormone and volume expansion leading to
hype'rtension23.Insulin resistance is explainl3dby the down regulation of insulin receptors24
and sympathetic over activity25 producing a vicious cycle of hyperinsulinemia and
hypertension.

All the above findings suggested that there was an increased prevalence of
hypertension and diabetes among the rural community whichwere comparable to that of the
industrialized nations. Regardingdiabetesthis was already predicted by the WHO Reporting
Group6.Furthermore, the risk factors for hyperglycemia identified in the study population
were (a) increased age~50y and (b) high 8MI~23.1. These risk group populations for
diabetes of older age with high 8MI were similarto that of western population groups with the
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exception of unidentified normal BMI range in our population. For hypertension, the risk
characteristics remainedthe same as for hyperglycemicsubjects. Inaddition, hyperglycemia
~11.1mmol/L was shown to be another risk factors for hypertensive subjects.
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