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Applicability of 'Rule of halves' in Hypertension – Cross-sectional study in 
a rural population of Kancheepuram district, Tamilnadu.
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ABSTRACT

Background:

India is facing a tremendous burden of non-communicable disease compared to communicable disease. 
Hypertension burden is increasing over the years in the country. Tamilnadu is facing an alarming rise in 
the number of hypertensive cases and this number is also expected to double by 2030.

Objectives:

1. To estimate the prevalence of hypertension among the study participants.

2. To assess the applicability of the rule of halves among the study participants.

3. To assess the adherence to hypertension medication among the study participants.

Methods:

This is a community based cross sectional study, conducted in the rural field practice area of Sree Balaji 
Medical College and Hospital of Kancheepuram District. Sample size calculated was 1250 and Systematic 
random sampling was used. A pre tested structured questionnaire was used to collect data. The data was 
entered in MS Excel and analysis was done using SPSS software.

Results:

Among the study population 23.8% (298) were hypertensive. 53.2% (158) were known hypertensive's and 
26.8% (80) were newly diagnosed. Among the hypertensive's 58.1% (92) are under treatment and among 
them, 68.8% (63) had their blood pressure under control. Adherence to hypertension medication was found in 
68.8% in the study.

Conclusions:

Results of the study indicates that, Rule of halves is still valid in this rural population and thus the 
awareness, treatment and control measures for hypertension are worrisome. Adherence to medication was 
comparatively low. This warrants meticulous action from the policymakers to curb this problem.
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INTRODUCTION 

The global distribution of disease burden in 
terms of disability-adjusted life years (DALY) 
losses indicates that communicable diseases 
account for 41% DALY losses, 43% is due to non-
communicable diseases, and 16% of the share is by 

1 
injuries . Non-communicable diseases (NCDs) are 
chronic diseases that are not transmitted from one 
person to another and are not communicable in 

2  
nature. Based on current disease trends it is 
projected by the year 2020 globally, NCDs will be 

3responsible for 73% of overall deaths.

� Cardiovascular diseases (CVD) are the most 
common NCDs and are the major cause of morbidity 
and mortality in India and accounting for 25% of all 

4 deaths and projected to increase to 50%.
Hypertension (HTN) is an important risk factor for 
many diseases and they include coronary heart 

5disease (CHD), stroke, and other vascular diseases.  
Globally third leading killer is hypertension  and 

6every eighth individual die due to hypertension.

Majority of patients are diagnosed to have 
hypertension only after developing various 
complications due to target organ damage. Hence, it 
is important to do regular BP before complications 
occurs and once HTN is detected strict control of BP 

 7 
must be maintained. 'Rule of halves' is well known 
in hypertension and this states that 'half of 
hypertensive are not aware of their status (i.e. 
Undiagnosed),  half  of those with known 
hypertension are not on any treatment and half of 
those who are treated, do not achieve adequate 

8
control of hypertension.

MATERIALS AND METHODS

Study design:

This study is a community based cross – sectional 
study conducted among the adult rural residents of 
Kancheepuram district, Tamil Nadu.

Study area:

The Study was conducted in Serappanachery 
Padappai (S. Padappai), which is the rural field 

practice area of the Rural Health and Training 
Centre (RHTC) attached to our Institution (Sree 
Balaji medical college and hospital). 

Study population:

Study population included in this study were those 
belonging to the adult age group of 20–60 years and 
those permanently residing in the study area during 
the study

Study period:
st

The study was conducted duringJune 1 2018 
st

–December 31  2018

Sample size:

Sample size was calculated from a previous study 
conducted by Kishore J et al in a rural area in 2016, 
prevalence of hypertension recorded in this study 

9 was 14.1%. The sample size was calculated using 
2the formula N = Zά²pq/ [L]  where Z = 1.96,             

p  =  14 .1%,q  =85 .9  (100 -14 .1 ) ,  L =  2 . 
115.Accounting 15% for non-response, the final 
sample size was calculated as 1245 (rounded off to 
1250). [N = 1250]

Inclusion criteria: 

The inclusion criteria for the study were adult 
population of age group (20-60 years) residing in 
the study area, who were willing to participate in the 
study. 

Exclusion criteria: 

The exclusion criteria for the study were females 
who were pregnant, psychiatric patients, who are 
severely ill and those who didn't give consent to 
participate in the study were excluded.

Sampling method:

Systematic random sampling technique was used to 
identify the study subjects. Sampling Interval (N/n) 
is calculated as follows: [N= Total number of 
households in Padappai=1851, n = sample size = 
1250. N/n=1851/1250= 2]. Thus every alternate 
household is selected for identifying adult 
population between 20-60 years of age. 
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Study tool:

A pretested structured questionnaire was used as 
study stool for data collection, by interviewing the 
study participants. Details included in the 
questionnaire are sociodemographic profile, details 
regarding hypertension, Morisky medication 
adherence  sca le  ques t ions  and  phys ica l 
measurements.

Informed consent:
Informed Consent was obtained from each 
participant prior to the administration of the 
interview schedule.

Ethical approval:
The study proposal was presented and approval from 
Institutional Ethics Committee was obtained prior to 
the study.

Operational definitions
10

1. Prehypertension:

Prehypertension was defined if systolic 
blood pressure was 120-139 mm of Hg 
and/or diastolic blood pressure 80-89 
mm of Hg.

10
2. Hypertension:

Blood pressure was classified based on 
JNC 8 criteria. Hypertension was defined 
if systolic blood pressure was ≥140 mm 
of Hg and/or diastolic blood pressure ≥90 
mm of Hg, or diagnosed cases taking 
antihypertensive drugs.

 11
3. Control of hypertension:

Hypertension patients who are under 
treatment and has their BP < 140/90 
mmhg.

12
4. Adherence to medication:

Adherence to medication was assessed 
using Morisky medication adherence 4 
item questions, the response for the 
questions are yes or no type. if the 
response for all 4 questions is no then 
only adherence to medication is 
present.

Data analysis:

Data was entered in Microsoft excel and analysed 
using the software SPSS, version 22. Descriptive 
and analytical statistics were used to describe the 
study variables.

RESULTS:

Socio-demographic characteristics of the study 
population

Socio-demographic characteristics of the 
study population is shown in Table 1. Among the 
study participants ,44.2% belonged to 51-60 years 
of age and 20.8% belonged to 31-40 years of age. 
About 57.4% of the study participants were females 
and 42.6% were males. Nearly 82.4% are married 
and 5.44% were unmarried. Almost 18.7% of the 
study samples had no formal education and 21.3% 
had high school education. 

Among the participants around 43.7% were 
unemployed and 17.8% are involved in semiskilled 
occupation. In this study,49.6% belonged to lower 
middle socio economic category and 21.8% 
belonged to upper lower socio economic group.
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Table 1: Socio demographic characteristics of the study population
 

Sl
No

Socio-demographic variable
Frequency 
(N=1250)

Percentage (%)

1. Age

20-30 years 136 10.9

31-40 years 302 24.2

41-50 years

 

260

 

20.8

51-60 years

 

552

 

44.2

2.

 

Sex

 

 

Male

 

532

 

42.6

Female

 

718

 

57.4

3.

 

Marital status

 

 

Unmarried

 

68

 

5.4

Married

 

1030

 

82.4

Widower

 

142

 

11.4

Divorcee

 

10

 

.8

 

4.

 

Education

 

 Illiterate

 

234

 

18.7

Primary school

 

282

 

22.6

Middle school

 

378

 

30.2

High school

 

266

 

21.3

Post high

 

school diploma

 

12

 

1.0

Ug/pg

 

72

 

5.8

Professional

 

6

 

.5

 

5.

 

Occupation

 

 

Unemployed

 

546

 

43.7

Unskilled

 

402

 

32.2

Semiskilled

 

222

 

17.8

Skilled

 

46

 

3.7

Farmers/clerks/shop owners

 

10

 

.8

 

Semi professional

 

14

 

1.1

Professional

 

10

 

.8

 

6.

 

Socio economic status

 

 

Upper

 
90

 
7.2

Upper middle
 

234
 

18.7

Lower middle
 

620
 

49.6

Upper lower  272  21.8

Lower  34  2.7
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Prevalence of hypertension:

Prevalence of hypertension is depicted in 
FIGURE 1.as we can see the prevalence of 
hypertension in this study is 23.8% (298) and 
prevalence of pre hypertension is 22.2%. Only 54% 
of the study participants were normotensive 
individuals. Among them 53.2% (158) were known 
hypertensive and 46.8% (140) were newly 
diagnosed hypertensives. 

Figure 1 : Prevalence of hypertension in the 
study population

Age and sex wise distribution of hypertension 

In this  study,  nearly 70.3% of the 
hypertensive belong to 51-60 years and 18.4% of 
hem belong to 41-50 years. With respect to sex there 
was a female preponderance with 56.4% of the 
hypertensive were females and 43.6% were female.

Table 2: Distribution of hypertension as per age

Sl 
no

Age group Hypertensive 
Frequency 

 (N-298)

 

Percentage (%)
 

1. 20-30 years 6

 

2

 
2. 31-40 years 28 9.3
3. 41-50 years 55 18.4
4. 51-60 years 209 70.3

Table 3: Distribution of hypertension as per sex

Sl 
no

 

Sex  Hypertensive

Frequency

 (N-298)

 

Percentage (%)

1. Male 130 43.6
2. Female 168 56.4

Rule of halves in the study population

Among the study population 23.8% (298) 
were hypertensive. 53.2% (158) were known 
hypertensive's and 26.8% (80) were newly 
diagnosed. Among the hypertensive's 58.1% (92) 
are under treatment and among those under 
treatment, 68.8% (63) had their blood pressure 
under control. In this study 47.5% of the 
participants have adequate knowledge about 
hypertension. 

Figure 2: Rule of halves in the study population

Adherence to hypertension medication

Adherence to treatment was assessed using 
Morisky 4 item questionnaire. Only 44% of them 
were adherent to hypertension medicatiom and 66% 
were non-adherent to it (Figure 3). 

Figure 3: Adherence to hypertension 
medication
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DISCUSSION 

Prevalence of hypertension 

The prevalence of hypertension in this study 
is 23.8% (298) and 76.2% of them were non-
hypertensive. Prevalence rate of hypertension is 
15.7 per 1000 of the general rural population in a 
study conducted by 

13Agarwal.  In Beegom study 
conducted in south India the prevalence of 

14  hypertension is 18.9%. The findings of the current 
study is comparable to studies done by Chaturvedi S, 
Ibrahim MM., Shanthirani CS, Anand MP in which 
the overall prevalence of hypertension is 

15-1827.5%,26.3%,21.1% and 26.8% respectively.

Results of the study were varied from studies 
conducted by Malhotra P, Ganesh SK, Joshi SV and 
Sathish Kumar in these studies the prevalence of 
hypertension was 60.8%, 4.5%, 44.3%, 7.8% and 

  19-22
34% respectively.

Rule of halves 

    In our study among the study population 23.8% 
(298) were hypertensive. 53.2% (158) were known 
hypertensive's, 58.1% (92) are under treatment and 
among those under treatment, 68.8% (63) had their 
blood pressure under control. Rule of halves is 
applicable to our study population.in a study by 
Deepa in Chennai the prevalence of hypertension is 
22.1% ,37.3% were known hypertensive's. Of the 
known hypertensive's, only 50% were under any 
kind of antihypertensive therapy and 40% had blood 
pressure under control and thus the rule of halves 

8 was valid. According to the study by NafisFaizi 
done in Mirzapur village of India the hypertension 
prevalence of 41.9% ,40.3 % known cases Most of 
the known hypertensive's were on treatment and 
only 42.3 % had a control over their blood pressure 

23
which again proves the existence of rule of halves.

Adherence to hypertension medication

Adherence to hypertension medication was 
44% in this study. The results are comparable to the 
study by Hadi in Iran in which the adherence was 

 24
48.7%.  In a study by A Kamran the adherence was 

25 
24%.  did a study in Kolkata which Bhandari

recorded a adherence of 73% to hypertension 
26 

medication. Sarkar did a study in the western 

coastal region of India which recorded 89.8% of 
27 treatment adherence. This variation may be due to 

difference in sociodemographic profile of the study 
groups.

CONCLUSION:

The prevalence of hypertension in this  study is 
comparable to the national trend and is ever 
increasing. Rule of halves is still valid in this rural 
population Health education programs focusing on 
information, education and communication (IEC) 
and behavioural change continuum (BCC) to 
improve the awareness levels of the general public 
to this disease will play an important role in 
reducing the morbidity and mortality from 
hypertension. The affected people should be 
informed that they should be on lifelong treatment. 
Counselling, motivation and encouragement from 
the community will surely help them. Patients 
should also be advised to be adherent to their 
treatment regimen and regular BP checkups must 
be done.
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