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Hypertension and its risk factors in tea garden workers of
Assam

N. C. HAZARIKA, D. BISWAS, K. NARAIN, H. C. KALITA, J. MAHANTA

ABSTRACT
Background. Hypertension is emerging as a major public

health problem in India. The diversity and heterogeneity of
distribution of the population makes it difficult to arrive at the
precise prevalence. In Assam, reports from hospitals in tea
gardens reveal a high prevalence of hypertension among workers
in tea gardens. However, no systematic study has been carried
out in this population.

Hethods. We selected, by systematic sampling, 1015
individuals (512 men and 503 women) 30 years or more in age,
who were interviewed and clinically examined for hypertension.
Blood pressure of all the study participants was measured using
a standardized technique. Crude and adjusted odds ratios were
estimated by unconditional simple and multiple logistic regres-
sion analyses. Mantel-Haenszel X2 analysis was also used to test
for the association of potential risk factors with hypertension after
controlling for co-variables in a stratified analysis. Risk factors
considered for hypertension included age, gender, marital status,
occupation, alcohol consumption (locally prepared), extra salt
intake, smoking history, khaini (a form of tobacco quid contain-
ing a mixture oftobacco and lime) intake, body mass index and
waist-hip ratio.

Results. The overall prevalence of hypertension was 60.8%.
Increasing age, consumption of locally prepared alcohol, intake
of extra salt in food and beverages and the habit of taking khaini
were found to increase the risk of hypertension. Multivariate
logistic regression models showed that the independent determi-
nants of hypertension were age, gender, consumption of locally
prepared alcohol and intake of extra salt. Gender-specific and
age-stratified analyses showed the association of increased risk
with intake of khaini in women only, while consumption of locally
prepared alcohol was an important risk factor for hypertension
in both men and women.

Conclusion. The disease burden of hypertension among
workers in tea gardens is large, despite the community not being
obese. Interventions directed at these workers as well as studies
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to determine the reasons for the high prevalence of hypertension
are required.
Natl Med J India 2002; 15:63-8

INTRODUCTION
Diseases of the circulatory system are responsible for more than 5
out of 12 million deaths in developed countries and are rapidly
emerging as a major public health problem in most developing
countries.'> The most important circulatory diseases are high
blood pressure (hypertension), coronary heart disease and cere-
brovascular disease. Studies in developed countries have reported
that 60%-80% of the elderly population have high blood pressure
(BP).3.4A study on the general population, 25 years and older in
Marondera, Zimbabwe, which defined hypertension as systolic
BP (SBP) ~140 mmHg and or diastolic BP (DBP) ~90 mrnHg
reported a 41% prevalence in women and 26% in men.'

In India, hypertension is a major public health problem. A
diverse and heterogeneous population distribution makes it diffi-
cult to arrive at a precise prevalence." A recent study using the
World Health Organization criteria has shown a 23.7% preva-
lence of hypertension in north India in the age group of 25-64
years.' A study on women in the age group of 25-64 years,
defining hypertension as SBP >140 mmHg or DBP >90 mmHg,
reported a prevalence of 30.7% in Thiruvananthapuram (south
India), 28% in Mumbai (west India), 22.6% in Moradabad (north
India), 24.2% in Nagpur (central India) and 19.1% in Kolkata
(east India)."

The north-eastern states of India are ethno-culturally diverse
and each ethnic group has a distinct lifestyle. There is no system-
atic community-based study available on the prevalence of hyper-
tension from this region. Data available from hospital sources
show a high prevalence of hypertension among workers of tea
gardens of Assam (Dr B. Deka, personal communication). There-
fore, we aimed to assess the prevalence of hypertension and its risk
factors in workers of tea gardens of Assam, a major population
group linked to an important industry of Assam, India.

SUBJECTS AND METHODS
Study area
The selected tea garden had an area of 969.63 hectares. This
garden was selected at random keeping in view the operational
feasibility.
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Study population
The community of tea garden workers in Assam have their
ancestral origins largely in central and south India (Madhya
Pradesh, Bihar, Orissa and Andhra Pradesh). Their ancestors
came to Assam as tea garden labourers in the late nineteenth and
early twentieth century. Racially, they are Dravidians and belong
to many tribes, e.g. Bhil, Saotal, Kol and Munda.? They are at
present scattered over more than 800 tea gardens of Assam, but
keep their sociocultural identities intact. The selected tea garden
had a population of 6138 individuals from 996 families.

The sample size was calculated from the findings of a previous
pilot study in a tea garden, where the prevalence of hypertension
recorded was 30.2% (hypertension defined as SBP >140 mmHg or
DBP >90 mmHg). The systematic sampling method was adopted
and every alternate family from the family list was selected. When
individuals from selected families were not present during the
survey period, the families were revisited. In spite of this, there
was a 2% drop-out rate from the selected population. Finally, a
total of 1015 (512 men and 503 women, M:F 1.02)) individuals
were interviewed and examined. Both men and women subjects
30 years of age and older (age range 30-80 years) were included
in the study. The mean (SD) age of men was 45.1 (11) years and
that of women 42.96 (11.2) years.

Survey instrument
The subjects were interviewed using a specially designed pre-
tested questionnaire. The interviewers were trained before the
survey started. The questionnaire sought information on the
demographic characteristics, income status and medical history
of the participants. Information on sociodemographic variables
such as age, marital and co-habitation status, religion, educa-
tion, occupation and type of work engaged in was recorded from
the participants. Dietary habits, including smoking pattern and
consumption of khaini (a form of tobacco quid containing a
mixture of tobacco and lime), drinking of alcohol and intake of
extra salt (used asa side dish and also in salted tea) were also
recorded. 10

Anthropometric examination
According to the standard protocol," the height and body weight
of the study subjects were measured by two trained technicians
throughout the study period. The participants were barefoot and
had light clothing on when the measurements were taken. Weight
and height measurements were recorded using a digital balance
(SECA) and a portable stadiometer, respectively. Waist and hip
circumferences were measured to the nearest 0.5 em over light
clothing with the subjects standing erect with their feet together.
The waist circumference was measured at the level of the umbili-
cus and the hip circumference at the level of the greater trochanter
using a non-stretchable, metallic measuring tape. Body mass
index (BMI; weight in kg/height in metre") was used as an index
of obesity. Waist-hip ratio (WHR) was used for measuring truncal
obesity. A WHR of 0.88, based on the 75th percentile in the study
population, was used as the cut-off point to determine truncal
obesity.

Measurement of BP
A temporary clinic was set up daily for every 10-15 houses to
avoid a long walk for the study subjects. The BP was measured by
a mercury column sphygmomanometer using a standardized tech-
nique in the sitting posture after the subjects had rested for at least
half an hour. Two readings were taken at an interval of 10-15
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minutes for each subject who had not consumed alcohol and had
not eaten for at least one hour before the measurement. The BP was
recorded in the right arm using a cuff of appropriate size with the
instrument at the level ofthe subject's heart. The cuff pressure was
inflated 30 mmHg above the level at which the radial pulse
disappeared then deflated slowly at the rate of 2 mm/second and
the readings recorded to the nearest 2 mm. II The first and fifth
Korotkoff sounds were taken as indicative of the SBP and the
DBP, respectively. The average of the two readings of SBP and
DBP was recorded. Whenever a high BP was encountered, the
reading was rechecked on the next day in the same manner. The
average of the rechecked record was accepted for analysis. The
same team of two doctors (NCH and DB) recorded the BP
throughout the study. For standardization, a pilot study was
undertaken in three different communities of Assam having high,
low and medium prevalence of hypertension. The inter- and intra-
observer variability was within agreeable limits.

Definition of hypertension for the study
The hypertension status of the study participants was assessed
using standard criteria formulated by the US Sixth Joint National
Committee on detection, evaluation and treatment of hypertension.
Hypertension was defined as SBP ~140 mmHg and/or DBP ~90
mmHg and/or on treatment with antihypertensive medication. 12

Statistical analysis
Contingency tables with Chi-square tests were used to detect an
association between potential risk factors and hypertension. The
crude odds ratios and 95% confidence intervals (CI) were calcu-
lated using univariate analysis. The difference of mean was
calculated by the t-test and the Z-test for equality of proportions of
two independent samples was used when appropriate. The data
were also analysed by unconditional multiple logistic regression
analysis in order to find risk factors independently associated with
hypertension after adjusting for confounding variables. The maxi-
mum likelihood method was used to estimate the parameters of
regression models and p~0.05 (two-tailed) was considered sig-
nificant. Multi variate analysis was done by the backward elimina-
tion technique (cut -off p=0.1). Chi-square test for linear trend was
used for studying the association between age and hypertension.
Mantel- Haenszel X2 test was used in the stratified analysis to study
the association between hypertension and potential risk factors
after controlling for the effect of co-variables. Analysis of covari-
ance (ANCOV A) using the general linear model (GLM) was used
to compare the mean SBP and DBP according to smoking status,
consumption of alcohol, chewing of khaini and extra salt con-
sumption after adjusting for potential confounding variables in
order to identify factors influencing or modulating SBP and DBP
levels to corroborate our findings. ANCOV A analysis was also
used to find gender differences in mean SBP and DBP after age
adjustment.

RESULTS
Descriptive findings
The majority of subjects (959; 94.5%) were not educated. Con-
sumption of locally prepared alcohol was very common in the
study subjects. Though subjects from both genders consumed this
alcoholic beverage, the practice was more common in men (91.2%)
than in women (78.9%; p<0.001). Smoking was less common but
tobacco chewing (khaini consumption) was more prevalent (87.9%
in men and 84.5% in women). The habit of consuming extra salt
with food was common (overall prevalence 77%).
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Most of the subjects were underweight (86.1 %), having a BMI
of <20. More women were underweight as compared to men
(90.7% v 81.6%, p=O.OOOl). The WHR was ~ 0.88 in 75.2% of the
subjects studied (Table I).

Blood pressure levels
The age-adjusted mean SBP in men was 144.4 mmHg (95% CI:
142.4-146.3) and in women it was 146.2 (95% CI: 147.0-148.3).
The age-adjusted mean DBP in men was 87.2 mmHg (95% CI:
86.1-88.3) and in women it was 88.2 mmHg (95% CI: 86.8-
89.2). The mean SBP and DBP increased with age and were
highest in the age group ~60 years in both genders [SBP: 166.1
(27.2) mmHg in men and 168.7 (26.4) mmHg in women; DBP:
93.6 (14.1) mmHg in men and 94.7 (14) mmHg in women].

Prevalence of hypertension
The overall prevalence of hypertension in our sample was 60.8%
(95% CI: 57.7-63.8). Out of 621 hypertensive persons, 13.2%
(82) had been previously diagnosed to be hypertensive. There were
more women with hypertension (62.2%) than men (59.4%),
although this difference was not statistically significant. How-
ever, after age adjustment, using the direct method, women had a
significantly higher prevalence (70.4%) of hypertension than men
(65.3%; Z-test, one-tailed, p<0.05). There was a significant in-
crease in the prevalence of hypertension with increasing age in
both genders [Chi-square for linear trend (both sexes): 90.7;
p<O.OOOl]. The maximum prevalence of hypertension was in the
age group ~60 years (men 88%, 95% CI: 78.4-94.4; women
90.9%, 95% CI: 81.3-96.6). Women had a higher prevalence of
hypertension in all age groups (Table II). The prevalence of
hypertension based on the old WHO cut-off points are also given
in Table II for comparison. According to the JNC- VI classification
of the stages of hypertension, the percentage of women hyper-
tensives in stages II and III were more (Table III).

TABLE1. Demographic characteristics of the subjects

Characteristics Total sample Men Women
(n=1015) (n=512) (n=503)

Age (in years)
30-39 441 (43.4) 198 (38.7) 243 (48.3)
40-49 278 (27.4) 156 (30.5) 122 (24.3)
50-59 155 (15.3) 83 (16.2) 72 (14.3)
~60 141 (13.9) 75 (14.6) 66 (13.1)
Occupation
Daily workers 761 (75.0) 415 (81.1) 346 (68.8)
Unemployed 25 (2.5) 5 (1.0) 20 (4.0)
Others 229 (22.6) 92 (18.0) 137 (27.2)
Marital status
Unmarried 46 (4.5) 17 (3.3) 29 (5.8)
Married 831 (81.9) 449 (87.7) 382 (75.9)
Widow/widower 138 (13.6) 46 (9.0) 92(18.3)
Primary education or more 56 (5.5) 47 (9.2) 9 (1.8)
Alcoholconsumption 864 (85.0) 467 (91.2) 397 (78.9)
Smokers 77 (7.5) 74 (14.5) 3 (0.6)
Body mass index
<20 (underweight) 874 (86.1) 418 (81.6) 456 (90.7)
20-24.9 (normal) 125 (12.3) 81 (15.8) 44 (8.8)
25-29.9 (overweight) 16 (1.6) 13 (2.5) 3 (0.6)
Truncal obesity (waist-hip ratio)
5.0.88 759 (75.2)* 338 (66.3)t 421 (84.4)~
>0.88 250 (24.8) 172 (33.7) 78(15.6)

Values in parentheses are percentages *n= I009 tn=510 :j:n=499

TABLEII. Prevalence of hypertension by age and gender based on
the JNC- YI classification. [For comparison, subjects have also
been classified using the old World Health Organization
(WHO) cut-offs for hypertension.]

Gender and age-group n Prevalence ofhypertension (%)
(in years) JNC-VI Old WHO

SBP ~140or SBP ~160 or
DBP~90 DBP~95

Men
30-39 198 46.0 15.2
40-49 156 57.1 27.6
50-59 83 69.9 48.2
~60 75 88.0 62.7
Women
30-39 243 48.6 22.6
40-49 122 65.6 32.8
50-59 72 76.4 44.4
~60 66 90.9 75.8
Combined
30-39 441 47.4 19.3
40-49 278 60.8 29.9
50-59 155 72.9 46.5
~60 141 89.4 68.8
All age groups 1015 60.8 33.8

SBP systolic blood pressure (mmHg) DBP diastolic blood pressure (mmHg)

Correlates of blood pressure
ANCOV A revealed that there was no significant difference in the
mean SBP or DBP in relation to smoking status with or without
age adjustment for intake of locally prepared alcohol, height,
weight, BMI and WHR. Consumption of khaini was found to be
related to an increase in both SBP and DBP (ANOY A, P <0.01 for
both) and this difference in mean SBP or DBP persisted even after
adjustment for age, weight, height, BMI and WHR (ANCOY A;
p<0.05 for SBP or DBP). However, when locally prepared alcohol
was added as a covariate, the significance of khaini intake on BP
levels was lost. On the other hand, consumption of alcohol was
significantly related to an increase in the mean SBP or DBP even
after adjustment for age, smoking, height, weight, BMI and WHR
(p<O.OOl). The mean SBP and DBP also showed a significant
difference in subjects classified according to extra salt intake
(p<O.Ol).

Risk factors for hypertension
In univariate analysis, factors which were found to increase the
risk of hypertension were increased age, not living with spouse,
consumption of locally prepared alcohol, consumption of extra
salt, intake of khaini and a sedentary or less active job compared
to heavy manual labour. High BP was also found to be associated
with persons <40 kg in weight. A BMI of 25-29.9 showed an
inverse relationship with hypertension in this lean, tea garden
community, who are mostly underweight. Height above 160 em
was also negatively associated with hypertension. Duration and
frequency of smoking were not associated with hypertension in
this population group (Table IV).

In the multivariate model, the determinants of hypertension
were age, sex, consumption oflocally prepared alcohol and intake
of extra salt in food (Table V). Gender-specific analysis showed
that besides age and extra salt intake, use of khaini increased the
risk (adjusted OR 2.0, 95% CI: 1.19-3.36) of hypertension sig-
nificantly in women. However, alcohol intake was not a signifi-
cant factor in the multi variate model. On the other hand, consump-
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TABLE III. Distribution of blood pressure (BP in mmHg) in the study sample by JNC-VI categorization*

Normotensive High normal Hypertensives
(SBP <130 and DBP <85) blood pressure (SBP ~140 or DBP ~90 or on antihypertensive medication)

Total Optimal Normal Controlled+ Stage 1 Stage 2 Stage 3

(SBP <120 (SBP 120-129 (SBP 130-139 (SBP 140-159 (SBP 160-179 (SBP ~180
and and or or or or

DBP <80) DBP 80-84) DBP 85-89) DBP 90-99) DBP 100-109) DBP ~110)

217 (21.4) 71 (7.0) 146 (14.4) 177(17.4) 4 (0.4) 300 (29.6) 166 (16.4) 151 (14.9)

109 (21.7) 41 (8.2) 68 (13.5) 80 (15.9) 1 (0.2) 147 (29.2) 86(17.1) 80 (15.9)
108 (21.1) 30 (5.9) 78 (15.2) 97 (18.9) 3 (0.6) 153 (29.9) 80 (15.6) 71 (13.9)

Group

Total (n=1015)
By gender
Women (n=506)
Men (n=512)

Values in parentheses are percentages SBP systolic BP DBP diastolic BP * when SBP and DBP feU into different categories the higher category was selected to classify the
individual's BP status t subjects on antihypertensive agents and BP <140/90 mmHg

TABLE IV. Risk factors for hypertension in a tea garden community in Assam, India: Univariate odds ratio estimated by unconditional logistic
regression analysis. (Cases are hypertensive subjects with SBP ~140 mmHg or DBP ~90 mmHg; controls are normotensive subjects with
SBP <140 mmHg and DBP <90 mmHg)

Variable Hypertensive Normotensive Odds 95% CI pvalue Variable Hypertensive Normotensive Odds 95% CI pvalue
(n=617) (n=398) ratio (n=617) (n=398) ratio

Age (in years) Duration of smoking
30-39 209 (33.9) 232 (58.3) 1 Reference Nil 572 (92.7) 367 (92.2) 1 Reference

40-49 169 (27.4) 109 (27.4) 1.72 1.27-2.33 0.0005 <10 years 14 (2.3) 8 (2.0) 1.12 0.47-2.70 0.7960

50-59 113 (18.3) 42 (10.6) 2.99 2.0-4.46 <0.0001 >10 years 31 (5.0) 23 (5.8) 0.86 0.50-1.51 0.6077

~60 126 (20.4) 15 (3.8) 9.29 5.27-16.37 <0.0001 Khaini intake (chewing)

Gender No 68 (11.0) 72 (18.1) 1 Reference

Men 304 (49.3) 208 (52.3) 1 Reference Yes 549 (89.0) 326 (81.9) 1.78 1.25-2.55 0.0014

Women 313 (50.7) 190 (47.7) 1.13 0.88-1.45 0.3521 Tobacco use

Marital status Nil 54 (8.8) 60 (15.1) 1 Reference

Married 486 (78.8) 345 (86.7) 1 Reference Only smoking 14 (2.3) 12 (3.0) 1.30 0.55-3.05 0.5509

Unmarried 20 (3.2) 26 (6.5) 0.55 0.30-0.99 0.04 Only chewing 518 (84.0) 306 (76.9) 1.88 1.27-2.79 0.0015

Widow/widower 111 (18.0) 27 (6.8) 2.92 1.87-4.54 <0.0001 Smokingandchewing 31 (5.0) 20 (5.0) 1.72 0.88-3.37 0.1110

Occupation
Extra salt intake
No 112 (18.2) 121 (30.4) 1 Reference

Daily workers 424 (68.7) 337 (84.7) 1 Reference
\4 to '12 tsf per day 505 (81.8) 277 (69.6) 1.97 1.47-2.65 <0.001

Unemployed 18 (2.9) 7 (1.8) 2.04 0.84-4.95 0.1063
Others 175 (28.4) 54 (13.6) 2.58 1.84-3.61 <0.0001 Type of work

Heavy job 403 (65.3) 333 (83.7) 1 Reference
Primary education or more Less active job 116 (18.8) 45 (11.3) 2.13 1.47-3.09 <0.0001
Yes 32 (5.2) 24 (6.0) 1 Reference Sedentary 98 (15.9) 20 (5.0) 4.05 2.45-6.69 <0.0001
No 585 (94.8) 374 (94.0) 1.17 0.68-2.02 0.5654

Body mass index
Local alcohol intake <20 (underweight) 80 (13.0) 45 (11.3) 1 Reference
Nil 67 (10.9) 84 (21.1) 1 Reference 20-24.9 (normal) 532 (86.2) 342 (85.9) 0.88 0.59-1.29 0.5016
200-400 ml 185 (30.0) 93 (23.4) 2.49 1.66-3.74 <0.0001 25-29.9 (overweight) 5 (0.8) 11 (2.8) 0.26 0.08-0.78 0.02
>400ml 365 (59.2) 221 (55.5) 2.07 1.44-2.97 <0.0001

Waist-hip ratio"
Smoking 5.0.88 454 (73.7) 305 (77.6) 1 Reference
Non-smokers 572 (92.7) 367 (92.2) 1 Reference >0.88 162 (26.3) 88 (22.4) 1.24 0.92-1.66 0.16
Occasional smokers 7 (1.1) 10 (2.5) 0.45 0.17-1.19 0.0988 Height
Regular smokers 38 (6.2) 21 (5.3) 1.16 0.67-2.01 0.5936 130-149.9 em 217 (35.6) 121 (31.1) 1 Reference
Smoking frequency/day 150-159.9 em 258 (42.4) 159 (40.9) 0.90 0.67-1.22 0.5097
Nil 572 (92.7) 367 (92.2) 1 Reference ~160cm 134 (22.0) 109 (28.0) 0.69 0.49-0.96 0.0277
1-5 34 (5.5) 28 (7.0) 0.78 0.46-1.31 0.3430 Weight
~6 11 (1.8) 3 (0.8) 2.35 0.65-8.49 0.2849 <40 kg 237 (38.4) 129 (32.4) 1 Reference

~40 kg 380 (61.6) 269 (67.6) 0.77 0.59-1.00 0.05

*n=1009 VaJues in parentheses are percentages SBP systolicBP DBP diastolicBP

tion oflocally prepared alcohol (adjusted OR, no consumption v.
intake of 200-400 ml of local alcohol: 3.87,95% CI: 1.65-9.06)
and truncal obesity (adjusted OR, WHR >0.88 v. <0.81 :2.24,95%
CI: 1.22-4.12) increased the risk of hypertension in men.

Examination of gender-specific data on alcohol and khaini
intake revealed that alcohol consumption was a significant risk
factor for hypertension in women also (X2: 13.29, p=O.OOl) and

this association was independent of khaini intake (Mantel-Haenszel
X2: 5.83, p=0.02) and age (Mantel-Haenszel X2: 8.84, p=0.003).
Khaini consumption was also associated with hypertension in
women even after controlling for the effect of alcohol intake
(Mantel-Haenszel X2: 6.40, p=O.OI). Stratified analysis indicated
an association of khaini with hypertension only in those women
who did not take alcohol (odds ratio: 2.51, 95% CI: 1.13-5.58). In
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TABLEV. Risk factors of hypertension in a tea garden community of
Assam. Reduced multivariate models derived by multiple logistic
regression analysis with backward elimination of non-significant
determinants (cut-off p=O.lO)

Determinants Overall model Gender-specific models

In men In women

Adjusted odds ratio Adjusted odds ratio Adjusted odds ratio
~%~ ~%~ ~%~

Age (in years)
30-39.9
40-49.9

1(Reference)
1.75

(1.28-2.40)*
2.88

(1.90-4.37)*
8.80

(4.94-15.66)*

1 (Reference)
1.41

(0.90-2.20)
2.46

(1.37-4.42)*

7.66
(3.52-16.69)*

1 (Reference)
1.20

(1.26-3.18)*
3.43

(1.85-6.38)*
9.73

(4.02-23.55)*

50-59.9

260

Gender
Men
Women

1 (Reference)
1.36 (1.01-1.82)t

Extra salt intake
No 1(Reference)
'A to \12 tsfper day 1.76

(1.30-2.46)t

1(Reference)
1.90

(1.19-3.02)*

1(Reference)
1.77

(1.13-2.78)*

Consumption of local alcohol
Nil 1(Reference)
200-400 ml 2.33

(1.50-3.60)*
>400 ml 2.10

(1.40-3.15)*

Chewing of khaini
No
Yes

1(Reference)
3.87

(1.65-9.06)*
3.01

(1.46-6.23)*

1 (Reference)
2.0 (1.19-3.36)*

Waist-hip ratio
<0.81
0.81-0.84
0.85-0.88
>0.88

1 (Reference)
1.68 (0.87-3.23)

2.83 (1.47-5.46)*
2.24 (1.22-4.12)*

tp<O.05 *p<O.OI +p<O.OOI

women who consumed alcohol, the association between khaini
and hypertension was not statistically significant. In the case of
men, khaini consumption was not associated with hypertension
(X2: 0.60, p=OA); however, alcohol intake was significantly asso-
ciatedwith hypertension.

Awareness, treatment and control of hypertension
Only 13.2% of hypertensive subjects had been previously diag-
nosed and of them only 4.3% (27) were on treatment. The BP was
adequately controlled in only 4 of these subjects.

Digit preference in blood pressure readings
We noted that 85.8% of the readings of SBP and 78.7% of DBP
ended in zero. Specifically, readings of 140 mmHg were 14.5%
and readings of 90 mmHg DBP were 18.5% in number, thereby
showing zero digit preference.

DISCUSSION
The magnitude of hypertension in the community of tea garden
workers of Assam indicates that intervention in this ethnic group
is warranted. We detected a higher prevalence of hypertension in
comparison to any of the contemporary community studies in
recent years. 13-15 Though various authors from all over the world

have used different cut-off points, the results have shown an
increasing trend of the prevalence of hypertension among all
cardiovascular diseases. 16,17 The prevalence of hypertension among
tea garden workers ~60 years of age exceeded the prevalence
reported in recent studies from India and other developing coun-
tries. 18-22 We found a higher prevalence among women in almost
all the age groups. This observation is in contrast to most of the
earlier studies. 13,23,24 However, similar findings of a higher preva-
lence of hypertension in women have been seen in some recent
studies.v-" Social stress, underlying environmental and heredi-
tary factors may predispose to hypertension in women. Uncondi-
tionallogistic regression analysis showed a significant associa-
tion (p<O.OOOI)between hypertension in both genders not living
with a spouse. This may be an incidental finding as a higher
proportion of women were living without their spouses (18.3%)
and also had hypertension. Similar observations have been re-
ported in elderly women in a recent report from south India. 18 Extra
salt intake was observed as a risk factor for hypertension irrespec-
tive of the age and gender. High salt intake has been documented
as a factor in earlier studies on hypertension.P:"

Alcohol consumption was found to be a significant risk factor
for hypertension in both genders. In the multivariate model,
however, the effect of alcohol intake was not evident in women,
probably because alcohol consumption in women was age depen-
dent in this population (76.1 % in the lower age group v. 87.9% in
older persons). Since age and alcohol intake in women were
positively associated and both were also associated with hyperten-
sion, when age was included in the multivariate model the effect
of alcohol was masked. Mantel-Haenszel X2 analysis revealed a
significant association of alcohol intake and hypertension after
controlling for age in a stratified analysis [Mantel-Haenszel X2:
8.84, p=0.03; odds ratio (likelihood estimate)=1.98, Fisher's
exact confidence limits of OR=I.22- 3.21]. The relation of alcohol
consumption with increase in BP has been reported from different
parts ofthe world.P-" Locally prepared alcohol has several herbal
ingredients as well as some tobacco. The pharmacological effects
of these ingredients are not known and thus their role in increasing
BP is also unknown. This locally prepared alcohol is consumed
without dilution and we broadly categorized the amount of alcohol
consumed by the study subjects during data analysis. Smokeless
tobacco consumption in the form of khaini was found to be
associated with hypertension in women. The reason for this
gender-specific association of khaini with hypertension was not
clear and needs further investigation, although it was found that
khaini intake and hypertension were significantly associated only
in those women who did not take alcohol. We did not find smoking
to be a risk factor. This was probably because there were very few
women smokers and the prevalence of smoking among men was
also low.

The relationship between obesity and hypertension in the
current study is not in conformity with a number of previous
reports. 31,32 This could perhaps be due to the leanness of the study
population. However, gender-specific analysis showed an asso-
ciation of the waist-hip ratio with hypertension in men. A high
prevalence of hypertension in apopulation devoid of obesity needs
to be explored further. However, foetal and chronic malnutrition
during early life may lead to chronic diseases such as hypertension
in later life. 33,34

A community-based representative sample size without any
statistical deviation is the strength of our investigation. As all the
families were visited during the study and a constant liaison
maintained with them, this is likely to reduce the 'white coat'
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effect in measuring BP. Necessary precautions were also taken to
avoid any fallacy due to the 'use of improper cuff size' and
'dangling arm' .35

There are some limitations of our study. The study is a cross-
sectional one and BP measurement was obtained during one study
period to determine the hypertensive status of the subjects. This
shortcoming may affect the prevalence of hypertension. Preva-
lence may be also overestimated because of the phenomenon of
pseudohypertension."

Data for risk factor analysis of dietary salt consumption was
estimated by the recall method. Though this is an accepted method
and the intake is a regular phenomenon, yet sodium/potassium
estimation in both urine and blood samples would have added to
the strength of recall.

In conclusion, there is a high prevalence of hypertension
among tea garden workers which requires intervention. High
levels of BP, more so in those ~60 years of age, is a major cause
for hypertension-related complications. The underlying reasons,
apart from the risk factors discussed here, need to be explored to
design a rational intervention strategy. Awareness, detection and
control of hypertension are poorin this population probably due to
low literacy levels and socio-economic status. To develop an
effective intervention strategy, the treatment -seeking behaviour of
individuals would also need to be improved through awareness
programmes.
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