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aBStraCt

Background: Slum‑resettlement communities are increasingly adopting urban 
lifestyles. The aim of this study was to assess the prevalence and identify correlates 
of hypertension among residents aged 20–59 years of a slum‑resettlement colony.

Materials and Methods: A community‑based cross‑sectional study was done from 
2010 to 2012 in NandNagri, a slum‑resettlement area in east Delhi. 310 participants aged  
20–59 years were enrolled through multistage systematic random sampling. Each 
study subject was interviewed and examined for raised blood pressure; data on risk 
factors including smoking, alcohol intake, physical activity and salt consumption were 
also collected. Data were analysed by use of univariate and multivariate regression.

Results: The overall prevalence of hypertension was 17.4% and 35% participants 
were prehypertensive. On multiple logistic regression, age 40–49 years (P = 0.020) 
and 50–59 years (P = 0.012), clerical/professional occupation (P = 0.004), abnormal 
waist circumference (≥90 cm in males and ≥ 80 cm in females; P = 0.001), positive 
family history of hypertension in both parents (P = 0.013) and above‑average daily 
salt intake (P = 0.000) were significantly associated with hypertension.

Conclusions: These findings indicate that hypertension is a significant health problem 
in the study population. Many study participants diagnosed with prehypertension 
are at risk of developing hypertension, thus immediate public‑health interventions 
are indicated.
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InTRoducTIon

Hypertension is the leading modifiable risk factor for 
cardiovascular mortality worldwide. According to the 
World Health Organization (WHO), at least 7.5 million 
deaths are attributable to hypertension every year.[1] 
Despite the high prevalence of hypertension, prevention, 
detection, treatment and control are suboptimal in 
developing countries such as India.[2]

In Delhi, as in the capital cities of other developing 
countries, slum-resettlement populations are growing 

rapidly and their vulnerability to certain diseases is 
increasing as they adopt urbanized lifestyles. Reliable 
epidemiological data on the prevalence of hypertension 
and in these populations are scarce; indeed, few 
community-based studies of hypertension have been 
done in Delhi. Nevertheless, it is clear that hypertension 
in India, once considered limited to the elderly and higher 
socioeconomic groups, is becoming prevalent in younger 
age groups.[3,4] The aim of this study was to assess the 
prevalence and identify the correlates of hypertension 
among adult residents of a slum-resettlement colony in 
east Delhi.
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MATeRIAls And MeThods

This community-based cross-sectional study was done 
in NandNagri, a slum-resettlement area in East Delhi, 
between August 2010 and February 2012. Nand Nagri, 
which is within the field-practice area of the Department 
of Community Medicine, University College of Medical 
Sciences, Delhi, has a population of more than 50 000, 
most of whom have a low socioeconomic status. Ethical 
clearance for this study, as per university norms, was 
obtained from the Institutional Ethics Committee for 
Human Research. Written informed consent was obtained 
from the study participants.

The sample size was calculated − with an anticipated 
prevalence of hypertension of 27.5%,[2] 5% absolute 
precision, 95% confidence interval and 10% nonresponse 
error − as 310 participants aged 20–59 years. The study 
participants were selected by multistage systematic 
random sampling. One sub-block was randomly selected 
from each of the five blocks of the study area. The 
sampling unit was a household, which was randomly 
selected from the first 20 households (sampling interval 
for 5%). Thereafter, starting from that residence, every 
20th household was selected. All people aged 20–59 years 
residing in the selected household for 6 months or more 
were included in the study. If there was no eligible 
participant in the selected household, or if the house was 
closed for three consecutive visits, that sampling unit was 
replaced by a contiguous household without disturbing 
the allocation of next 20th unit.

Each study subject was interviewed, examined and 
their blood pressure was measured; data on risk factors 
including smoking, alcohol intake, physical activity 
and salt consumption were collected. By use of the 
Seventh Report of the Joint National Committee on 
Prevention, Detection, Evaluation, and Treatment of 
High Blood Pressure,[5] each subject was classified as: 
Normotensive (blood pressure 90–119/60–79 mmHg); 
prehypertensive (120–139/80–89 mmHg); stage I 
hypertensive (140–159/90–99 mmHg); or stage 2 
hypertensive (≥160/≥120 mmHg). Participants with 
documented previous pregnancy-induced hypertension but 
whose blood pressure was within the normal range and who 
were not on any pharmacological or nonpharmacological 
treatment were considered normotensive. Body-mass 
index (BMI), waist-hip ratio and waist circumference 

were measured in accordance with WHO guidelines[6] 
and classified according to the Consensus Statement of 
the Association of Physicians of India.[7]

The cut-off point for average salt intake was set at 5 g 
per day. Regular exercise was defined as at least 45 min 
of physical activity of moderate intensity for at least 
5 days in a week. Regular intake of alcohol was defined 
as consumption of more than two alcoholic drinks (about 
30 ml of ethanol) for at least 5 days per week. Evidence of 
target organ damage/clinical cardiovascular disease was 
captured from available medical records and corroborating 
history. Sociodemographic data of the participants, 
including age, educational and occupational status, 
family type and individual income were also recorded. 
Information on nonpharmacological antihypertensive 
measures undertaken by participants was elicited by 
in-depth enquiry. All interviews and examinations were 
conducted by single investigator.

Data were analysed by use of SPSS version 17.0. To 
determine the risk factors associated hypertension, 
univariate and multivariate regression analyses were 
done. Univariate odds ratio estimation was followed 
by derivation of different multivariate models through 
logistic regression with forward entry and forward 
step-wise methods and the best multivariate derived 
model was selected. A two-tailed P < 0.05 was considered 
statistically significant.

ResulTs

310 participants aged 20–59 years were enrolled. Most 
participants were in the 20–29 years age group (139, 
44.8%). Females (164, 52.9%) outnumbered males (146, 
47.1%). 112 (77%) males were married. 69 (22.3%) 
participants were illiterate. Among males 17 (11.6%) 
were currently unemployed, while 142 (86.6%) females 
were homemakers or unemployed. In the year prior to 
the study, 259 (84%) had not had a health check-up and 
168 (54%) had not had their blood pressure checked. 
Table 1 shows the age-wise distribution of blood pressure 
among the participants.

The overall prevalence of hypertension was 
17.4% [Table 2]. The prevalence was slightly higher 
in men (17.8%) than in women (17.1%). 108 (35%) 

Table 1: Age‑wise distribution of blood pressure of participants
Age (years) n Normotensive n (%) Prehypertensive n (%) Stage I hypertensive N (%) Stage II hypertensive n (%) Total hypertensive n (%)

20–29 139 88 (63.3) 43 (30.9) 6 (4.3) 2 (1.4) 8 (5.7)

30–39 83 44 (53.0) 25 (30.1) 11 (13.3) 3 (3.6) 14 (16.9)

40–49 47 15 (31.9) 21 (44.7) 7 (14.9) 4 (8.5) 11 (23.4)

50–59 41 12 (29.3) 19 (46.3) 5 (12.2) 5 (12.2) 10 (24.4)

Total 310 159 (51.3) 108 (34.8) 29 (9.4) 14 (4.5) 43 (13.9)
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Table 2: Risk factors for hypertension among participants
Predictor variables Hypertensive 

(n=54)
Normotensive 

(n=256)
Univariate analysis Multivariate analysis

N (%) N (%) OR (95% CI) P Adjusted OR (95% CI) P

Age (years)

20–29 8 (14.8) 131 (51.2) 1 (Reference) ‑ 1 (Reference) ‑

30–39 16 (29.6) 67 (26.2) 3.910 (1.592–9.615) 0.003 1.992 (0.732–5.405) 0.177

40–49 15 (27.8) 32 (12.5) 7.692 (2.994–19.607) 0.000 3.546 (1.222–10.309) 0.020

50–59 15 (27.8) 26 (10.1) 9.433 (3.636–24.390) 0.000 4.184 (1.366–12.820) 0.012

Sex

Male 26 (48.1) 120 (46.9) 1 (Reference) ‑ N/S

Female 28 (51.8) 136 (53.1) 0.950 (0.527–1.709) 0.865

Marital status

Unmarried 1 (1.8) 52 (20.3) 1 (Reference) ‑ N/S

Married 51 (94.4) 197 (76.9) 13.462 (1.818–100) 0.011

Widow/widower 2 (3.7) 7 (2.7) 14.86 (1.187–200) 0.036

Occupation

Unemployed 19 (35.2) 140 (54.7) 1 (Reference) ‑ 1 (Reference) ‑

Unskilled work 11 (20.4) 36 (14.1) 2.251 (0.983–5.154) 0.055 1.312 (0.496–3.472) 0.584

Semiskilled/skilled 14 (25.9) 68 (26.6) 1.517 (0.717–3.205) 0.275 1.534 (0.619–3.802) 0.355

Clerical/professional 10 (18.5) 12 (14.7) 6.134 (2.336–16.129) 0.000 5.291 (1.377–16.66) 0.004

Body‑mass index

<18.0 1 (1.8) 17 (6.6) 1 (Reference) ‑ N/S

18.0–22.9 10 (18.5) 109 (42.6) 1.559 (0.187–12.987) 0.681

23.0–24.9 1 1 (20.4) 50 (19.5) 3.745 (0.449–31.25) 0.223

≥ 25 32 (59.2) 80 (31.2) 6.802 (0.868–52.63) 0.068

Waist circumference

Normal 17 (31.5) 173 (67.6) 1 (Reference) ‑ 1 (Reference) ‑

Abnormal (≥ 90 cm [male], ≥80 cm 
[female])

37 (68.5) 79 (30.8) 4.766 (2.532–9.009) 0.000 3.846 (1.788–8.264) 0.001

Waist‑hip ratio

Normal 6 (11.1) 70 (27.3) 1 (Reference) ‑ N/S

Abnormal (>0.88 [male],>0.81 
[female])

48 (88.9) 182 (71.1) 3.076 (1.261–7.518) 0.014

Exercise

None 43 (79.6) 211 (82.4) 0.917 (0.296–2.841) 0.881 N/S

Irregular 7 (13.0) 27 (10.5) 1.167 (0.298–4.566) 0.825

Regular 4 (7.4) 18 (7.0) 1 (Reference) ‑

Alcohol intake

None 37 (68.5) 212 (82.2) 1 (Reference) N/S

Occasional 7 (13.0) 19 (7.4) 2.111 (0.829–5.376) 0.117

Irregular 6 (11.1) 15 (5.8) 2.292 (0.835–6.289) 0.107

Regular 4 (7.4) 10 (3.9) 2.292 (0.683–7.692) 0.179

Daily salt intake

Below average/average 38 (70.4) 231 (90.2) 1 (Reference) ‑ 1 (Reference) ‑

Above average 16 (29.6) 25 (9.8) 3.891 (1.901–7.936) 0.000 4.717 (2.004–11.11 0.000

Hypertension: Family history

Neither parent positive 32 (59.3) 159 (62.1) 1 (Reference) ‑ 1 (Reference) ‑

One parent positive 5 (9.3) 62 (24.2) 0.401 (0.149–1.075) 0.069 0.546 (0.184–1.618 0.275

Both parents positive 8 (14.8) 11 (4.3) 3.614 (1.348–9.709) 0.011 4.464 (1.377–14.493) 0.013

Participant did not know 9 (16.7) 24 (9.4) 1.863 (0.792–4.386) 0.154 1.976 (0.696–5.618) 0.200

CI ‑ Confidence interval, OR ‑ Odds ratio, N/S ‑ Not significant

participants were prehypertensive. The prevalence was 
5.7%, 19.3%, 31.9% and 36.6% in age groups 20–29, 
30–39, 40–49 and 50–59 years, respectively. A significant 
age-related increase in the prevalence of hypertension was 
observed in both sexes.

As shown in Table 2, in univariate analysis of risk factors 
of hypertension, increasing age was associated with 
increasing risk of hypertension (P = 0.003, 0.000 and 
0.000 for age groups 30–39, 40–49 and 50–59 years, 
respectively). Being married or a widow/widower was 
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also significant risk (P = 0.011/0.036, respectively). 
In addition, the following risk factors were significant: 
Clerical/professional occupation (P = 0.000), abnormal 
waist circumference (≥90 cm in males and ≥80 cm in 
females; P = 0.000), abnormal waist-hip ratio (>0.88 in 
males and > 0.81 in females; P = 0.014), above-average 
daily salt intake (P = 0.000) and a positive family history 
of hypertension in both parents (P = 0.011). A history of 
hypertension in siblings was also significant (P = 0.000 
and 0.000 with < 50% and ≥ 50% hypertensive siblings, 
respectively).

On multiple logistic regression, age 40–49 years 
(P = 0.020) and 50–59 years (P = 0.012), clerical/
professional occupation (P = 0.004), abnormal waist 
circumference (P = 0.001), positive family history 
of hypertension in both parents (P = 0.013) and 
above-average daily salt intake (P = 0.000) were found 
to be significant [Table 2].

dIscussIon

The majority of the population in India has inadequate 
access to healthcare. More than half of outpatient 
consultations are with indigenous and private medical 
practitioners, who do not screen regularly for hypertension. 
Opportunistic, clinic-based screening therefore identifies 
only a small proportion of hypertensives and people with 
undetected hypertension do not seek care from the formal 
health sector until they are seriously ill. Community-based 
screenings can improve the detection and treatment of 
hypertension.

In our study, about 77% males were married. The 
2005–2006 National Family Health Survey (NFHS-3)[8] 
reported that 56.6% men in urban India aged 15–54 years 
were married. These differences may reflect the lower age 
limit of men included in NFH-3 than in our study.

In the current study, 22.3% participants were illiterate. 
The 2011 census of India reported that 17.15% of the 
total urban population of the north-east district of Delhi 
were illiterate.[9] The lower literacy rate in our sample 
may be attributed to the lower socioeconomic status of 
participants.

The overall prevalence of hypertension in this study was 
17.4% and was slightly higher in men than in women. 
Similar findings have been reported by others.[10,11] 
However, one previous study reported a hypertension 
prevalence of 27.5% in Delhi.[12] The lower-middle and 
low socioeconomic status of participants in our study may 
account for the lower prevalence recorded; in addition, 
our study population did not have equal proportions of 
participants in all age groups.

Our study showed that the prevalence was 5.7%, 19.3%, 
31.9% and 36.6% in the age groups 20–29, 30–39, 40–49 
and 50–59 years, respectively. Many studies have reported 
similar observations.[10,11,13] This clearly depicts that, 
as more of the population enter solder age groups, the 
burden of hypertension, will further increase.

Abnormal waist circumference was observed in 37.9% 
participants (27.4% males, 47.5% females). The prevalence 
of hypertension in this group was 42.5% in males and 
26.3% in females. A study in China reported that prevalence 
of hypertension in individuals in the in the highest category 
of waist circumference was three times greater than that in 
participants in the lowest category.[14] Direct comparisons 
cannot be made with previous studies from different 
parts of India, since different cut-off points were used, 
i.e. 90 cm[15] and >90 cm in men and >85 cm in women.[16]

It is unsurprising that the prevalence of hypertension 
in participants with above-average salt consumption 
was significantly higher (39.0%) than the participants 
consuming an average/below average amount of 
salt (14.0%). The INTERSALT study of a large population 
sample from 32 countries reported higher intake of 
sodium (on single 24 h sodium excretion) as one of the 
risk factors associated with increased blood pressure.[17]

Regarding positive family history of hypertension, our 
study showed that of the participants with a family 
history of hypertension in one parent, 7.5% were 
hypertensive; among participants with whose parents 
were both hypertensive, 42.1% had hypertension. Yadav 
and colleagues reported prevalence of hypertension of 
68.4% among participants with positive family history for 
hypertension.[18] A positive family history of hypertension 
in parents or siblings is a significant hypertension risk 
factor that warrants further research.

This study has several strengths. First, we have conducted 
a community-based study in an underserved population, 
i.e. residents of a slum-resettlement colony in east 
Delhi. By contrast with hospital-based studies, the cases 
detected were mainly at an early stage of hypertension 
thus there was an opportunity to sensitize and treat the 
participants and reverse the disease process. Second, to 
our knowledge, assessment of risk factors for younger 
age groups in underserved populations in India has not 
been extensively investigated. Very few similar studies 
are available in the literature. Third, study participants 
were enrolled by multistage systematic random sampling, 
which reduced selection bias and provided a better study 
design than cluster sampling. Fourth, all the interviews 
and examinations were conducted by single person, which 
provided uniformity in data gathering.

The study also has some limitations. First, self-report bias 
and recall bias will have affected the validity of responses 
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to questions about lifestyle such as alcohol or tobacco 
consumption and frequency of blood-pressure check-ups. 
Second, the study did not record the duration and quantity 
of tobacco consumption. Third, the findings emerging out of 
the current study cannot be extrapolated to the populations of 
all slums in India. Fourth, pregnancy-induced hypertension 
in the participants who were currently normotensive 
and not on any pharmacological or nonpharmacological 
treatment were considered normotensive.

conclusIon

The findings of this current study indicate that hypertension 
is a significant health problem in this study population. 
Many of the participants identified as prehypertensive 
are at risk of developing hypertension, thus immediate 
interventions are indicated, including information, 
education and communication activities to generate 
and sustain health awareness; promote blood-pressure 
check-ups; and reduce mean sodium consumption at the 
community, household and individual levels.
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