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Effectiveness of community-based hypertension intervention
program in a rural setting in Tamil Nadu, India, 2008

Abstract

Background:

We conducted a pilot study to determine whether blood pressure control in primary
care could be improved with the use of community-based volunteers for counseling

and monitoring.
Methods:

We conducted an intervention study with the base-line and follow up blood pressure
(BP) measurements among patients with hypertension in two villages of Thiruvallur
district, Tamil Nadu. Primary care physician and health workers initiated treatment
with either drugs or life style modification (LSM) using WHO protocol for
Cardiovascular Disease risk management protocol. Community volunteers counseled
on LSM and monitored BP monthly. We compared mean systolic (SBP) and diastolic
(DBP) BP and proportion with BP control at baseline and follow up. We calculated
adjusted Odds Ratios (AOR) and 95% confidence intervals (95%CI) for factors

associated with lack of blood pressure control and non compliance to regular drugs.
Results:

Of the 599 patients recruited, 571 patients were available for follow-up. At the base-
line, the 571 were on LSM only (50%) or regular drugs (29%) or irregular drugs
(13%) and started & stopped drugs (9%). Overall proportion with BP control

increased from 22% to 49%. Overall mean SBP & DBP decline was 9.4 and 3.9



mmHg respectively. In multivariate analysis, lack of BP control was mainly
associated with male sex (2.6;1.43 - 4.75 ), difficulty in adhering to LSM (2.1; 1.14-
3.88), non- compliance to regular drug intake (4.9; 2.67-8.9). Non-compliance to
regular drugs was associated with lack of understanding frequency and dosing (3.4;

1.45-8.05) and side effects interfering with daily routine (8.5; 2.61-27.52).
Conclusions:

Protocol based approach and use of community volunteers to monitor blood pressure
and counsel on life-style modification achieved blood pressure control and increase in

treatment and compliance to drugs



1. Introduction

Cardiovascular disease (CVD) is one of the leading causes of death in India
accounting for 29% of the deaths.' Hypertension is one of the eight key risk factors
identified for cardiovascular disease control®. Prevalence of hypertension in India has
been reported to range between 20-40% in urban adults and 12-17% among rural

adults.?

Despite the availability of effective interventions for hypertension, and the
widespread dissemination of management guidelines and treatment goals, blood

pressure (BP) control rates exceed 50% only in few countries.*>¢78

To achieve hypertension control in resource poor settings, WHO recommends
CVD risk management package that has algorithms for non physician health workers
and doctors.'®"! This package consists of easy to follow protocols for assessing and
managing cardiovascular risk and for counseling on diet, physical activity and

smoking cessation.

At present there is no intervention program for hypertension control at the
community level in the public health system in Tamil Nadu. There are limited data on
hypertension intervention programmes in India. Therefore, we conducted a pilot study
to determine whether blood pressure control in primary care could be improved with

the use of community-based volunteers for counseling and monitoring.



2. Methods

2.1 Objectives:

The primary objective was to determine effectiveness of CVD risk management
package for hypertension treatment and control in a rural setting in Tamil Nadu

in terms of
i.  Proportion of patients under adequate control pre and post intervention
ii.  Mean systolic and diastolic blood pressure pre and post intervention.

The secondary objectivés were to determine factors associated with (1) lack of BP
control (2) lack of compliar/lce.

2.2 Sample size:

We required 1300 hypertensives to identify 4% increase in the proportion under
adequate hypertension control against a pre-intervention level of 8% (data based on an
ongoing cohort studylz) with the assumptions of an o error of 5%, 90% power and 10
% loss to follow-up of 10%. We assumed effect size was 4%, however, at the end ‘of

the study the actual effect size was 27%, hence, power was beyond the conventional

90%. (Annexure I)

2.3 Study setting

We purposively selected Nemam and Gudapakkam villages of Nemam Health sub

center area under Nemam Primary Health Centre (PHC), Thiruvallur district.

2.4 Study population
NIE is conducting a cohort study on CVD risk factors among 25-64 years in the study

area'” . Sampling frame was all hypertension patients identified by the ongoing study



and patients above 64 years previously diagnosed with hypertension and taking

treatment at PHC.
2.5 Study design

The study design was an intervention for hypertension control with measurement of
hypertension and associated factors through cross-sectional survey pre and post

intervention.

2.6 Inclusion criteria

We included patients (1) already diagnosed with hypertension (2) willing to
participate in the intervention (3) opting to take treatment outside after counseling and

BP monitoring at the community level.

2.7 Exclusion criteria

We excluded patients not willing to participate in the programme.

2.8 Operational definitions

We defined the primary outcome as adequate control of BP (i.e., Systolic BP (SBP)

<140 and Diastolic BP (DBP) <90 mmHg) in the study population.

We defined secondary outcomes as (1) lack of BP control (SBP >140 and DBP >90
mmHg) (2) non-compliance to intervention included two groups; ‘irregular treatment’
defined as those who missed drugs for more than five days in a month and ‘started
and stopped drugs’ defined as initiated on drugs at baseline and stopped taking drugs

at any time prior to the four month follow up.



Grades of hypertension were defined as per WHO criteria. "

Blood pressure (mm Hg)
Grade

Systolic Diastolic
1 140-159 90-99
2 160-179 100-109
3 2180 2110

Life style modification (LSM): Adoption of any of the dietary/other behavioral
changes including salt reduction, reduction of oil, reduced/quit smoking, reduced/ quit

alcohol or started walking for at least a period of three months.
Regular alcohol intake: Alcohol consumption at least once a week.

On treatment: Taking anti-hypertensive medicines regularly for a period of one

month.
Adopted life style modification: Adopted any of the life style modification changes.

Adhered to LSM: adhered to the LSM éhanges for a minimum period of three months

Loss to follow-up: Available at baseline but were unavailable at four month follow-up
after minimum of six home visits, migrated out of study area, out of station or

hospitalized.

2.9 Description of Intervention

Patients were enrolled and initiated either on LSM or combination of drugs and LSM.
They were given a patient card that included treatment details. We used CVD risk
management protocol for initiating treatment. Protocol included algorithms“

(Annexure II) to determine whether a patient need to be initiated on drugs or LSM



based on blood pressure and other risk factors. It also provided algorithm for
increasing dose or adding second drug based on follow up BP readings. The drugs
used in the programme were calcium channel blockers (long acting Nifedipine,
Amlodipine), beta blocker (Atenolol), and Hydrochlorothiazide. Patients on other

drugs were continued as before.

Patients were invited to come for follow up at monthly intervals for BP
monitoring, LSM counseling and drugs. In the interim period, they could visit PHC if
required. Patients received drugs every month under the supervision of the study

physician.

We identified local volunteers from the study area for LSM counselling and
BP monitoring once in a month. We included those living in the same area with
minimum school education and willing to participate in the study. Volunteers
included self-help group leaders, local leaders or employed in health related jobs. We

identified one volunteer for every 40-50 patients.

2.10 Data collection

We used a structured questionnaire and collected data on socio-demographic
characteristics, personal and family medical history, treatment and behavioral risk
factors, both at pre and post-intervention. In addition, we used a semi structured
questionnaire to collect data on various factors associated with lack of control and

non-compliance. (Annexure III)

We measured weight in the upright position to the nearest 0.1 kg using
calibrated scale. We measured height without shoes to the nearest 0.1 cm using

calibrated stadiometer. Blood pressure was measured from the right arm after the



subject had been sitting for at least five minutes using digital automatic blood

pressure apparatus (Omron MX3).

2.11 Quality assurance

The investigators trained the doctors and health workers for treatment algorithms, and

community volunteers for measurement of blood pressure and LSM counselling.

2.12 Data analysis

We calculated mean difference for systolic and diastolic BP, and proportions
achieving adequate BP control, at pre and post-intervention for the entire study group
and by sub-groups. We tested the mean differences in BP by paired ‘t’ test and
proportion achieving adequate control by McNemar chi—square test. We used
univariate analysis and calculated odds ratio (OR) and 95 Confidence Interval (95%
CI). We used multiple logistic regression analysis among patients on drugs, to identify
factors independently associated with lack of control and non-compliance to regular

drug treatment.
2.13 Protection of human subjects

The participation in the study was voluntary. Those who were not willing to
participate in the study were not denied any of the routine health care services.
Written informed consent was obtained from all the participants (Annexure IV).

Institutional Ethics Committee of NIE approved the protocol.

3. Results
3.1 Study participants
We included 599 patients from Nemam and Gudapakkam villages. Of these, we

assessed 571(95%) at the fourth month post-intervention. We present results for 571

8



subjects for whom both baseline and follow-up data are available. (Annexure V :

Figure 1)
3.2 Base-line characteristics
3.2.1 Socio-demographic characteristics

Of the 571, 223 (39%) were males and majority were 35-54 years age group
(Table 1). Half of the households had head of the house engaged in daily wages work
(n=289) and 22% were skilled workers. A large proportion [481(84%)] were unable to

afford private treatment.
3.2.2 Prevalence of behavioral risk factors and treatment history

Prevalence of smoking and regular alcohol among males was little over 30% (Table
1). Adherence to life style modification was present among 273 (48%). One fourth
(n=149) of the patients were on hypertensive treatment during the last one month and
approximately 20% (n=111) reported that they were complying with the treatment.

(Table 2)
3.2.3 Grades of hypertension

130(22.8%) were under 140/90 mm of Hg at baseline; 272(47.6%) were in Grade

1(140-159/90-99); 112 were in Grade 2(19.6%), and 57 in grade 3(10%) (Table 1).
3.3 Post-intervention
3.3.1 Follow-up status

We lost 28 patients during the follow-up period. Of these, the major reason was non-

availability for assessment even after six visits (Annexure V: Figure 1)



3.3.2 Treatment status at follow up

At follow up almost 50% of the patients were on LSM and similar proportion
was on LSM and drugs. Of the 571 patients, 163 (29%) were on regular treatment, 73

(13%) were irregular and 52 (9%) had started and stopped drug (Table 2).

Life style modification

Among 571 patients, 83% had reduced salt and 61% had reduced oil/fried
foods. Most commonly adopted combinations of LSM were reduced salt and oil
(60%) and reduced salt and non-vegetarian food (34%). Difficulty in adhering to LSM

changes was experienced by 192 (34%).

Drug treatment and side effects

At follow up, patients were on monotherapy (n=153, 27%) or on two drugs

(n=107, 19%) or on three drugs (n=11, 2%)

Of the 288 patients put on medications, at baseline, 31% (n=90) reported side
effects. Common side effects experienced by the patients were postural hypotension
(n=38, 13%), giddiness (n=35, 12%), tiredness (n=22, 8%) and headache (n=19, 7%).

Side effects not interfering with daily routine were reported by 63 (22 %).

3.3.3 Primary outcome

Comparison of proportion for behavioral risk factors, life style modification and

treatment at baseline and follow up

There was increase in awareness and adherence in LSM and increase in

treatment and compliance rates. (Table 2)

10



Comparison of proportions for blood pressure under control

Overall proportion of subjects with BP under control increased from 22% to
49% at follow up. There was marked increase in proportion under control among
females, those taking regular medications and among those who adhered to LSM.

(Table 2)

The increase in proportion of patients with BP under control was more among
those taking treatment from government services provided through our intervention

(9% to 39%).

Comparison of SBP and DBP at baseline and follow up

As compared to the base-line level, at the post-intervention, there was a shift
to the left of both SBP and DBP distributions (Annexure V: Figure 2 A and B). The
mean declines were 9.4 and 3.9 mmHg for SBP and DBP respectively. Mean decline
for SBP and DBP was pronounced for higﬁer grades of hypertension at baseline, those
regularly taking drugs, and those who adhered to LSM (Table 3). Further, the mean
decline was significantly higher for individuals above 65 years, daily wage earners

and in those aware of the long term complications of hypertension.
3.3.4 Secondary outcomes

3.34.1  Factors associated with lack of control

3.34.2  Univariate analysis

Among patients on treatment with drugs and LSM (n=288), lack of control was
associated with lack of adherence to LSM, regular alcohol consumption, not taken

tablets for last one month, non-compliance to regular drug intake, taking only one

11



drug, not reduced salt, not reduced oil, difficulty in adhering to LSM and side effects

interfering with daily routine (Table 4).
3.34.3 Multivariate analysis

In logistic regression analysis, male sex, difficulty in adhering to LSM, non-
complianée to regular drug intake factors remained significant. Of these risk factors,
the strength of association was highest for non-compliance to regular drug intake
(Table 4). Based on a qualitative assessment, we identified additional factors such as
inadequate dose [98(34%)], lack of motivation for adopting LSM/taking drugs

regularly [90(31%)] and not added second drug [67(23%)].
3.3.44  Factors associated with non-compliance
3.3.45  Univariate analysis

Among patients on treatment with drugs and LSM (n=288), non-compliance to
regular drugs was associated with regular alcohol use, lack of adherence to LSM, not
reduced salt, not reduced oil, not reduced non-vegetarian food, taking treatment from
the government services, not understood the dosage and frequency and side effects

interfering with daily routine (Table 5).
3.3.4.6  Multivariate analysis

In logistic regression analysis, not understanding the dosage and frequency, side
effects interfering with daily routine, taking single drug and taking treatment from the
government services were associated with non-compliance (Table 5). Those who
reported that side-effects due to drugs interfered with their daily routine were eight
times likely to be non-compliant as compared to those who did not report such an
experience.

12



4.Discussion

In the absence of any community-based intervention for improving hypertension
control in a rural setting, we used local volunteers to counsel on life-style
modification and monitor BP for those with hypertension. We achieved good
hypertension control with these interventions especially among those who adhered to

LSM or drugs.

The documented success could be due to (1) innovative approach of using
community-based volunteers and (2) strict adherence to WHO protocol for

hypertension management in resource poor settings.

Our approach was to use volunteers from the local community to achieve good
control rates by both monitoring blood pressure every month and by counseling for
LSM at the community level itself. Strategy to improve hypertension control through
community based BP measurement programs has been shown to be effective in other

. 4
settings. ‘1

We adhered to the standard protocol for initiating and scaling up treatment with
drugs. This helped us to overcome important barriers for effective blood pressure
management. Firstly the inertia/failure to titrate by a treating physician.lt”’17 This was
one of the reasons patients taking treatment from our intervention had a significant
decline in BP as compared to those taking treatment from private sector where strict
protocol approach may not be followed. Secondly, we addressed the health system
factors of cost, availability and distribution of hypertension drugs'®. We ensured
reliable and continuous supply of drugs free of cost at the primary health center

through a Government undertaking called Tamil Nadu Medical Services

13



Corporationlg. Hence, we developed a sustainable and feasible health system model of

supply of generic anti-hypertensive drugs for hypertension control.

Further evidence for the success of protocol-based approach is that of effective
LSM adoption and adherence in achieving overall hypertension control and in all the
sub groups. This could possibly be attributed to the counseling on LSM by local
volunteers. In US, hypertension control was 6.2 times greater among patients who
reported undertaking LSM. 20 Dietary salt restriction was the commonest LSM

adopted in our study consistent with other settings.'

We observed that difficulty in adherence to LSM and non-compliance to regular
drug intake were the important factors associated with lack of BP control. This was
very consistent with other studies in different settings.”> We observed better control
among women as they are more likely to adhere to antihypertensive therapy and to

achieve better blood pressure control than men.”

‘More than half of patients started on drugs, adhered to prescribed medications
similar to reports in the literature.”* In our study, not understanding dosage and
frequency of medications, side effects énd lack of awareness were the key factors for
non compliance. Factors mentioned above have been identified as important

modifiable factors impacting adherence.'”

Our study had several limitations. Firstly, we used the protocol for hypertension
management from the package but health workers from the public health system could
play only a limited role in this program, because of their pre-existing job
responsibilities. However, as a feasibility study, the results are important and could be
tested on a wider scale. Secondly, the effectiveness of the approach was based on a

very short post-intervention follow-up. It might be too short a time to assess the

14



increase in proportion of patients achieving control. The results from a follow-up of
longer period could have been different from what we have observed. . Thirdly, the
patient response in terms of adoption and adherence to LSM or drugs was based on
interview data. We did not quantify individual LSM changes or actual drug
consumption by the patients. Thirdly, the choice of study area was based on feasibility
for such an intervention. The study population is part of NIE’s field practice area
Hence, one could expect that the compliance and follow-up data given by participants
was an over-estimate. However, we observéd adherence was directly related to
control status and reported side effects directly related to non-compliance. Therefore,

we have reason to believe that the role of information bias is limited.

We conclude that the use of community volunteers to monitor blood pressure
and counsel on life-style modification for hypertensive patients achieved sizeable
increase in blood pressure control and increase in treatment and compliance to drugs.
The beneficial effect of LSM and drug compliance in terms of greater control rates
and greater BP reduction was seen overall, as well as in various sub groups. Lack of
BP control was mainly associated with patient’s lack of adherence to LSM and
compliance to drugs. Non-compliance was mainly due to lack of understanding

frequency and dosing and side effects interfering with daily routine.

Our study points to opportunities to improve the use of primary care services
for hypertension control by a unique combination of community and protocol-based
approach to hypertension control. In order to improve hypertension control we
recommend (1) an intervention programme through the existing public health system,
with emphasis on community involvement, protocols for hypertension management
and ensuring availability of drugs (2) Any hypertension control programme should

include .counselling for LSM and drug adherence, awareness about the long- term

15



complications of hypertension (3) the need to continue the follow up for extended
period for better understanding of determinants for lack of control and non-

compliance.

16



References

1 Reddy KS , Shah B, Verghese C, Ramadoss A. Responding to the threat of
chronic diseases in India. Chronic disease series 3. Lancet online thelancet.com,

2005 Oct 5 DOI: 10.1016/S0140-673(05)67343-6.

2~ WHO Steps surveillance of risk factors for non communicable diseases. The
WHO STEP Wise approach. non communicable diseases and mental
health.[online] 2003 [accessed April 3/07] Available from URL:

http://ww.who.int/ncd_surveillance/ spteps/riskfactor/en/index.html

3 Gupta R. Trends in hypertension epidemiology in India, J. Hum Hypertens

2004;18: 73-8.

4 Stockwell DH, Madhaven S, Cohen H, Gibson G, Alderman MH. The
determinants of hypertension awareness, treatment and control in an insured

population. AmJPublic Health. 1994; 84:1768-1774.

5. D'Atri DA, Fitzgerald EF, Freeman DH Jr, Vitale JN, Ostfeld AM. The
Connecticut High Blood Pressure Program: a program of public education and

high blood pressure screening.Prev Med. 1980;9:91-107.

6  Stamler J, Stamler R, Riedlinger WF, Algera G,Roberts RH. Hypertension
screening of 1 million Americans: community hypertension evaluation clinic

(CHEC) program, 1973 through 1975. JAMA. 1976;235:2299-2306.

7 Swales JD. The costs of not treating hypertension.Blood Pressure 1999;8:198-

199

17



10

11

12

13

14

Lapuerta P, SimonT, Smitten A, Caro J.CHOICE Study Group. Caring for
hypertension on initiation: costs and effectiveness. Assessment of the

association between blood pressure control and health care resource use. Clin

Ther 2001;23:1773-1782.

Jackson R, Barham P, Bills J, Birch T, Maacmahon S, Maling T. Management
of raised blood pressure in New Zealand: a discussion document. BMJ 1993;
307: 107- 110.

WHO. CVD risk management package- for low and medium resource setting.
Geneva. WHO. 2007.

Abegunde DO, Shengelia B, Lutten A et al Can non-physician health care
workers assess and manage cardiovascular risk in primary care? Bull World

Heal Organ 2007; 85: 432-440.

Kaur P, Prevalence of cardiovascular risk factors in a rural population in Tamil
Nadu, India 2007 Unpublished Document. National Institute of Epidemiology,

Chennai, India.

Whitworth JA, World Health Organization, International Society of
Hypertension Writing Group. World Health Organization (WHO)/ International
Society of Hypertension (ISH) statement on management of Hypertension. J

Hypertens 2003; 21:1983-92

Tuomilehto J, Nissinen A, Wolf E, et al. Hypertension control in the
community: the ten-year experience in North Karelia, Finland. In:Yamori Y,
Lenfant C, eds. Prevention of Cardiovasciular Disease: An Approach to Active

Long Life. New York, NY: Elsevier Science Publishers; 1987:61-75.

18



15

16

17

18

19

20

21

Takala J. Screening, treatment and adherence to treatment for hypertension.

Scand J PrimaryHealth Care. 1983; 1:1114-119.

Berlowitz DR, Ash AS, Hickey EC, Friedman RH,Glickman M, Kader B et al.
Inadequate management of blood pressure in a hypertensive population. N Engl

J Med 1998; 339: 1957-1963.

Okonofua EC, Simpson KN, Jesri A, Rehman SU, Durkalski VL, Egan BM.
Therapeutic inertia is an impediment to achieving the Healthy People 2010

blood pressure control goals. Hypertension 2006; 47: 345-351.

G Bakris, M Hill, G Mancia, K Steyn, HR Black, T chkering et al, Achieving
blood pressure goals globally: five core actions for health-care professionals. A
worldwide call to action. Journal of Human Hypertension (2008) 22, 63—
0;doi:10.1038/sj.jhh.1002284; published online 30 August 2007

Tamil Nadu Medical Services Corporation, Govt of Tamil Nadu. System of
procurement of Drugs and medicines.[online]. 2008[cited 20" 2008 Jan

10];Available from: URL: http://www.tnmsc.com/ tnmsc/system.htm

He J, Muntner P, Chen J, Roccella EJ, Streiffer RH, Whelton PK.Factors
associated with hypertension control in the general population of the United

States. Arch Intern Med 2002;162:1051-1058

Muntner P, Gu D, Wu X, Duan X,Wengi G, Whelton PK, He J. Factors
associated with hypertension awareness, treatment, and  control in a

representative sample of the Chinese population .Hypertension 2004;43:578-

585.

19



22

23

24

Neutel JM, Smith DH. Improving patient compliance: a major goal in the

management of hypertension.J Clin Hypertension (Greenwich)2003;5:127-132.

Degli Esposti L, Degli Esposti E, Valpiani G, Di Martin M, Saragoni S, Buda S,
Baio G, Capone A, Sturani A. A retrospective, population —based analysis of

persistence with antihypertensive drug therapy in primary care practice in Italy.

Clin Ther 2002;24:1347-1357

Haynes R B, McDonald HP, Garg AX. Helping patients follow prescribed

treatment: clinical applications. J] Am Med Assoc 2002; 288:2880-2883.

20



RN

Table 1: Baseline characteristics of the study population, Hypertension intervention study, Nemam, Thiruvallur, Tamil Nadu,

SR

India, 2008
Characteristics Total (%)
Age group (years) 25-34 86 571 15.1
35-44 142 571 24.9
45-54 174 571 30.5
55+ 169 571 29.6
Gender Male 223 571 40
Personal medical history Diabetes 54 571 9.5
Heart attack 9 571 1.6
Stroke 6 571 1.1
Family history Hypertension 97 571 17
Diabetes 73 571 12.8
Heart attack 25 571 4.4
Stroke 10 571 1.8
Kidney disease 8 571 1.4
Behavioural risk factors Smoking 72 223 32.3
Smokeless tobacco 56 223 25.1
Alcohol consumption 121 223 54.3
Consume alcohol at least once a week 73 223 32.7
Sedentary lifestyle (sitting >5-6hrs /day) 124 571 55.6
Consume fruits and vegetables at least once a day 164 571 73.5
Prevalence of
hypertension by grade Normal 130 571 22.8
“ Grade 1 272 571 47.6
Grade 2 112 571 19.6
Grade 3 57 571 10.0




Table 2: Comparison of proportions for risk factors, LSM, drug treatment at baseline and follow up of the study population,

Thiruvallur district, Tamil Nadu, India, 2008

Baseline

Follow-up

No % No % p value’
Risk factors
Smoking (males)(n=223) 72 323 63 28.3 0.049
Smokeless tobacco(n=571) 109 19.1 56 9.8 0.000
Alcohol (males)(n=223) 121 54.3 93 41.7 0.000
Regular alcohol(n=223) 73 32.7 74 33.2 1.000
Life style modification
Aware of LSM 429 75.1 542 94.9 0.000
Adoption of LSM 304 53.2 496 86.9 0.000
Adhering LSM last 3 months 273 47.8 424 74.3 0.000
Drug treatment
Taking drugs in last one month 149 26.1 238 41.7 0.000
Compliance 111 19.4 164 28.7 0.000

* McNemar Chi-square



Table 2 (Cont) : Proportion adequate blood pressure control at baseline and follow up, Hypertension intervention study,

Nemam, Thiruvallur, Tamil Nadu, India, 2008

Baseline Follow up *
p value
No % No %

Overall (n=571) 130 22.8 282 49.4 0.000
Sex(n=571
Male(n=223) 53 23.8 o4 422 0.000
Female(n=348) 77 22.1 188 54.0 0.000
Drug status on follow up (n=571)
Regular (n=163) 17 10.4 91 55.8 0.000
Irregular(n=73) 4 5.5 13 17.8 0.049
Started and stopped(n=52) 5 9.6 12 23.1 0.118
LSM (n=571) '
Patients who Adopted and adhered LSM overall(n=424) 90 21.2 224 52.8 0.000
Reduced salt overall(n=471) 100 21.2 248 52.7 0.000
Patients put on LSM only(n=283) 104 36.7 166 58.7 0.000
LSM only:adopted and adheredLSM (n= 198) 72 36.4 125 63.1 0.000
LSM only group: who Reduced salt(n=227) 80 35.2 141 62.1 0.000
Patients put on drugs+ LSM(n=288) 26 9.0 116 40.3 0.000
Drugs+ LSM:adopted and adhered LSM(n=226) 18 8.0 99 43.8 0.000
Drugs+ LSM:reduced salt(n=244) 20 8.2 107 43.9 0.000

" McNemar Chi-square




Table 3: Mean systolic blood pressure (SBP) and Mean diastolic blood pressure (DBP) at baseline and follow up, Hypertension

intervention study, Nemam, Tiruvallur, Tamil Nadu, India, 2008

SBP DBP
Baseline Follow up Differe  Paire Baseline Followup Diffe Paire
N Mean SD Mean SD nce  dt Mean SD Mean SD rence dt
Overall 571 1516  19.6 1412 199 9.4 103 904 104 865 119 39 74
Gender Male 223 1492 180 143.1 198 6.1 45 90.7 109 87 118 20 26
Female 348 1514 205 1400 19.9 115 95 90.1. 101 851 11.7 50 73
Base-line status  Normal 130 1283 84 1329 17.1 46  -3.0 790 7.9 89 100 -39 -44
of hypertension 5, 41 272 1469 7.0 1392 169 77 6.8 917 60 866 109 51 6.8
Grade2 112 1655 83 1450 197 205 102 952 92 878 127 14 64
Grade3 57 189.3 © 13.1 1621 234 272 85 1005 127 914 156 91 52
Treatment Regular 163 1578 19.8 1393 169 185 104 927 87 846 97 81 93
Statf‘f at if’“‘iw Irregular 73 1641 195 1539 218 102 3.7 95.1 116 927 139 24 14
u T patients .
0‘; Dmgs and  Started & stopped 52 1632 197 157.0  24.0 62 21 921 130 899 159 22 1.3}
LSM
Life style Adopted & adhered LSM 571 151 194 1393 182 117 116 90.7 95 860 109 47 78
modification . ~
Patients put on LSM 283 1406 133 1361 17.1 45 39 875 96 853 109 22 29
Only
LSM only: Adopted & 198 1408 13.1 1343 164 65 5.1 880 87 853 103 27 3.
adhered LSM
Patients on drug 288 1604 198 1462 21.1 142 104 932 104 876 126 56 74
+LSM
Drug +LSM: Adopted 226 1599 19.6 1436 185 163 11.0 93.1 96 866 114 65 7.7
& adhered LSM

" All were statistically significant

"8 These variables were not statistically significant; Rest of the factors were statistically significant




Table 4: Factors associated with lack of control, in patients put on drugs plus LSM, Hypertension intervention study, Nemam,

Tiruvallur, Tamil Nadu, India, 2008

Factors Proportion Unadjusted Odds Adjusted Odds ratio P value
with lack of Estimate 95% Confidence
control (%) interval
Gender Female 54 Reference
Male 71 2.1 2.6 1.4-4.8 0.0
Difficulty in adhering to life-style modification No 53 Reference
Yes 75 2.7 2.1 1.1-3.9 0.
Compliance to regular drugs Yes 45 Reference
No 80 4.9 4.9 2.7-8.9 <0.0
Age group (Yrs) 25-34 82 Reference
35-44 57 0.29 0.2 0.1-0.7 0.
45-54 56 0.28 0.1 0.2-0.1 0.
>=55 60 0.34 0.3 0.1-1.1 0.
Side effects interfering with daily routine No 58 Reference
Yes 78 2.5 1.3 0.5-3.8

* Likelihood ratio 62.663 with 7 df and p value 0.000



Table 5: Factors associated with lack of compliance to regular drugs in patients put on LSM plus drugs(n=288), Hypertension
intervention study, Thiruvallur district, Tamil Nadu, India, 2008

Factors Lack of compliance Unadjusted Odds ratio Adjusted Odds ratio P value
(%)

Estimate 95% CI

Understood dosage and frequency yes V 37.3 Reference
No 77.3 57 34  145-805 0.005

Side effects interfering with daily routine No 39.1 Reference
Yes 85.2 8.9 85 2.61-27.52  0.000

Number of drugs >1drug 26.3 Reference
Single drug 55.3 3.4 3.5  1.99-6.18 0.000

Taking private treatment Yes 25.0 Reference
No 47.5 2.7 25  1.17-529  0.017

Reduced salt Yes 33.3 Reference
No 49.4 3.8 1.7  0.68-438 0.249

Reduced oil Yes 33.9 Reference
No 60.8 3.0 1.5 0.74-3.15  0.256

Reduced non-veg food Yes 33.3 Reference
No 49.4 1.9 1.3 0.69-2.38 0417

* Likelihood ratio 79.259 with 7 df and p value 0.000

la V4



Annexure I: Sample size formula

The outcome measure is dichotomous (e.g. under adequate control/not under adequate
control), the difference between the two will be tested by a paired chi-square test
(McNemar's test).

the number of patients (N) required is given by the formula
B [ZA[F +2Z,f -d*T
= yE
Where f=[(P1+P,-2P; xPy) - d2] ; P; = baseline proportion, P, =

N

post-intervention proportion ,of patients under adequate control; d = difference in the

two proportions.
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Svenario Twa: Protoosd for UVD-Hisl Assessmond
(Medical doctor or specially trained nurse)

BP 156-140 or 90-99
None of the above

® in areas where coronary heart disease
rates exceed stroke rates

16 WHO CVD-RISK MANAGEMENT PACKAGE
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Agelyears) _ Yong(<200  Older(>30)
Parity ' - ' Multipara

Onset  After 20 weeks of pregnancy Before 20 weeks of pregnancy
Weight gain and edema Sudden . Gradual
'  Present . ~ Absent

| |

 Proteinuria

* Preeclampsia may also occur
in wornen who already have
chronic hypertension

WHO CVE-RISK MANAGEMENT PACKAGE

* Thiazide diuretic: Hydrochlorothiazide starting dose 12.5 mg low-dose) to be increased up to 25 meg imaximum dose)

7 Second drug option: if no compelling indication, use the cheapest out of betablockers or calcium-channel blockers or
ACE-nhibitors

If drugs given above are not available: use methyldopa or reserpine or fixed dose combination

= In areas where coronary artery diseases rates exceed stroke rates
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Seenario Two: Protocs! for CVD-Risk Management

(Medical doctor or specially trained nurse)

P

WHO CVE-RISK MANAGEMENT PACKAGE 9
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Svenarie Ty Protocel for connselling on coxsation of tobaceo
use The 5 steps — 5 4s
(Medical dootor or specially iralned moarse)

Do o use p Mo
tobacoa? ~

YES HO

* idedg zzzond followup vist is recornmendead within the same mondh and eesry
marih thereafter for 4 momths onvd avalustion after 1 yeor. F it fzasble, reinforce
counzeling whenever the patiant is se=n for bood pressure monitoring.

WHD CVDRIZE MANAZEMENT PACH AGE b |
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Bovaario Two: Patlent Beoord §ard

BIrMrs MBS o s e s B e N HO L
L) Essential hypertansion {2 Secondary bypertension

L3 Coranary heart dissasas L Left ventricular hyparirophy
[ Cangestive haart faikre L Microabuminunia $0.2-3g1)
[ Carsbrovascular disease [ Hypertensive retincpathy
[ Rend disease (albuminuria =3gA,

creatinie =177umolL - [Zmg/dll
[ Feripheral wasculbr dissase
[J Dishates |
Any cther significant disgnesis

Dake Date

Fasting blood gl ose
Creatinie
Electmoktes

Lipids

Urine abumin

ECG

25 Biood Cownsaling Tobaccn Counseling ‘BHL TFypa of Trug

prosure on diet and e onoessakon | body weight drug dosaga
immHg] | physkeal aethlty | [YegMe] | ol bobaceo walst
{'as ] usa elrcumisroncs

* dcas kg/poinds and cmynches

Pleass complate this part only if patient needs referral
Dabe i
Raarsan Far FERITAl ... e et e e er s ee e e er e

BT T ATITNS o oeere oo e et e e oot et e et e e e et e e et e e s oo enm ee an s see s ee e ernen s e e e e e eemee e m e e
22 WHD CVDLREK WANASENENT PACKAE
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Annexure 111
National institute of Epidemiology

Patient (pre and post intervention) information sheet

1. Patient name: 2. Age: 3. Sex:
4. Address
5. NIE-ID no. 6. PHC ID no.
7. History (Encircle appropriate response)
a. | Do you currently smoke? I-Yes  2-No
b, Do you currently use smokeless tobacco in any of the 1-Yes 7-No
smokeless forms?
c. Do you currently consume alcohol? I-Yes 2-No
d If Yes, Do you consume alcohol at least once a week? 1-Yes,  2-No,
) D0y ) 9- Not applicable
e. | Does your work involve sitting more than 5-6 hours in aday? 1-Yes  2- No
¢ dDa(; zou consume fruit and/or vegetables at least once in a |-Yes  2-No
1- Hypertension
. . . 2- Diabetes
Did any of your family members (brother, sister, mother, 3- Heart attack
& father) suffer from any of the following diseases?
4- Stroke
5- Kidney disease
1- Hypertension
Have you ever been told by doctor/nurse/health worker that 2- Diabetes
h. . . 3- Heart attack
you suffer from any of the following diseases? 4- Stroke

5- Kidney disease

8. Life style modification

Are you aware that you need to make some changes in your

1-Yes, 2-No,
a. | daily routines such as dietary changes, stopping smoking, 3-Not sure
alcohol or increasing physical activity?
Have you made some changes in your daily routines such as
. . . . R 1-Yes, 2-No,
b. | dietary changes, stopping smoking, alcohol or increasing
. g 3-Not sure
physical activity? :
If yes, go to next question, If no go to treatment history
c.  Have you been adhering to changes in the daily routines for | 1-Yes, 2-No,
at least three months? 3-Not sure
9. Treatment history
a.  Haveyou taken tablets for blood pressure for last one month? = 1-Yes, 2-No
b. | If yes, did you miss tablets for more than five days in last one | 1- Yes, 2-No

month?
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8. Examination
a. Weight (Kg)....ooooviiii
b. Height (cm)..........oooiiiiiiiiieeee

c. Blood pressure (mm/Hg)......................

d. Pulse rate (per/min)........................

e. Other examination findings:

Details of treatment initiated/ modified at PHC/HSC(To be filled by
doctor)

Whether referral is required: Yes No

Drugs newly started with dose

Drugs modified

Drugs continued as before
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Additional data collected post intervention
15. If patient has adopted life style changes, ask this question, otherwise go to
next question,
What life style changes have you done in the past three months?
Reduced salt/salt containing foods
Reduced oil/fried foods
Increased fruit/vegetable intake
Reduced non-veg food
Started walking regularly at least 3-4 times a week
Stopped/reduced smoking
Stopped/reduced alcohol

Qe A oe

16. Did you have any difficulty in adhering to life style changes recommended by
doctor?
Yes-1, No-2

17. Are you taking treatment from private doctor/hospital for hypertension / diabetes /
heart disease?
Yes-1, No-2

18. Are you aware of the long term complications that may arise due to hypertension?
Heart Attack-1, Stroke-2, Others-3, Do not know-4

19. Are you taking any other medications for other problems? List the medications.

20. If patient is on medications, ask them frequency and dosing. Assess whether
patient has understood dosing and frequency.
Yes-1, No-2

21. What is your occupation? If housewife, ask husband / son / head of the household
occupation?

TO BE FILLED BY DOCTOR
22. Are you able to afford BP drugs on regular basis from private?
Yes-1, No-2
23. Did you experience any side effects after starting tablets for blood pressure?
Yes-1, No-2, Not applicable-9
a. Postural hypotension (Giddiness on waking up)
b. Tiredness
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c. Calcium channel blockers: Pedal edema, Headache, Giddiness, Noctural
diuresis, Gingival hyperplasia

d. Beta blockers: Depression, Insomnia, Peripheral vascular disease, Erectile
dysfunction

e. Thiazide: Tiredness, gout, nocturia, polyuria, erectile dysfunction

f. ACEI: Cough

24. Did the side effects interfere in your day to day routine?
Yes-1, No-2, Not applicable-9

25. Why did you not adhere to tablets?
Adherence-1, Non adherence-2, Not applicable-9
List the reasons

26. If BP is not under control, identify the reason for lack of control.
LSM not adopted: (mention what is not adopted)
Compliance

Inadequate dose

Not added second drug

Other drugs interfering with control

Stressful family/ personal/ work related events

Recent illness

Other causes

Lack of motivation for adopting LSM/taking drugs regularly
Other co-morbidities/disability

S ER MmO a0 o

27. Have you been taking treatment regularly since card was issued? If not, what are

the reasons for not taking treatment?
Yes-1, No-2

Lack of motivation for adopting LSM/taking drugs regularly
Other co-morbidities/Disability.

a. Lack of knowledge about disease complication/need for treatment
b. Absence of symptoms

c. Not possible to skip work and lose income

d. Medicine side effects

e. Not possible to go to PHC

f. Others

g.

h.

28. We had issued card for you for hypertension and suggested you regular treatment

and follow up. Is this program acceptable to you?
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Patient name:

Patient Monitoring Sheet

Age:
Sex:
NIE-ID no.
PHC ID no.
Counseling on
diet/physical
activity/
tobacco
Date | SBP | DBP | cessation Weight | Drug with dose
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Annexure IV

Effectiveness of community-based hypertension intervention program in a
rural setting in Tamil Nadu, India, 2008

Department of Public Health, Tamil Nadu
National Institute of Epidemiology, Chennai

Consent form

We are from Department of Public health, Tamil Nadu. Staff from National Institute of
Epidemiology an organization under Govt. of India had earlier screened you for hypertension.
As per the blood pressure measurements, you have hypertension. Hypertension ,if left untreated
can cause heart disease,kidney disease,stroke and other complications. Therefore it is advisable
that you regularly check your blood pressure and take medications if necessary. Around 1400
hypertensives have been identified in Nemam and Kuthambakkam health sub-centre areas.
We are now conducting a feasibility study to determine the effectiveness of a village health
nurse based hypertension control programme to make treatment available at your village
level. Your village health nurse will measure your B.P. and offer you counseling .Medicines if
required will be available at the health sub-centre itself and doctor will also examine you if
required.If you agree to initiate or continue treatment from health sub-center , you will be
given a patient card. Doctor at PHC or from mobile medical team will initiate you on treatment.
You can show your patient card and collect medicines once in 15 days from village health
nurse, doctor from mobile medical team or if feasible from Nemam PHC. Village health nurse
will record your BP before giving medicines. If BP is very high, she will ask you to see doctor
at PHC.

If you agree to participate in the study, our staff member will ask you questions related
to risk factors and diseases mentioned above. We may contact you at repeated intervals to
inquire regarding above-mentioned diseases and risk factors.

Your participation in the study is voluntary. You may refuse to participate or end your
participation at any time or skip any question; you do not wish to answer.Even if you refuse to
participate in this study, you will not be denied the routine health care facilities.You can also
continue with your treatment at private facilities and avail of the counseling and monitoring
facilities.

The information collected will be kept confidential. This information will not be

divulged to anyone. A special number will be assigned to each person, which number belongs
40



to which person will be kept under lock and key.The medicines being used in this study are
being routinely used in all government hospitals and they do not have any major side-effects.By
participating in this study, you will get the benefit of counseling and medicines at your health
sub-centre itself. If you wish to find more about this study, you can ask all the questions you
want. For any further information you can contact Dr Stanley Michael,Cell n0:94447 06007,
National Institute of Epidemiology, # R-127, 3t Avenue, Ambattur Housing Board, Phase I and
II, Chennai — 600 077 Phone no.: 04426357469.

If you agree to participate in this project please sign/put your left thumb impression in

the place mentioned.

I have read the above information/the above information has been read to
me in my own language. I have had an opportunity to ask questions and the
questions that I have asked, have been answered to my satisfaction. I
consent voluntarily to participate in this study.

Name of the respondent Signature/thumb impression
( Respondent)

Signature of the interviewer Date:
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Annexure V Figures

Figure 1: Study design and patient flow, Hypertension intervention study, Nemam, Thiruvallur, Tamil Nadu, India, 2008

Hypertension patients
eligible (n=630) Excluded (n=31)
Not available (n=16)
Migrated out of
study area (n=10)
Not willing to
participate (n=5)

Hypertension patients recruited
for intervention (n=599)

Intervention

LSM only (n=321) LSM and drugs (n=278)

ollow-up (4 mont

LSM only (n=283) LSM and dmgs (n=288)

Loss to follow up (n=28)
Not available (n=12)
Out of station (n=6)

Migrated out of study
area (n=5)
Death (n=3)
Hospitalized (n=2)
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Figure 2: Distribution of systolic and diastolic blood pressure at baseline and follow up, Hypertension intervention study, Thiruvallur, Tamil

- Nadu, India, 200
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Table A: Treatment status, life style modification, awareness of long term complications at follow up of the study population, Thiruvallur ,

Tamil Nadu, India, 2008

Variable No %

Treatment status at follow

up(n=571) Regular 163 28.5
Irregular 73 12.8
Started and stopped 52 9.1
LSM only 283 49.6

Life style changes(n=571) Reduced salt 471 82.5
Reduced oil/fried foods 349 61.1
Increased fruit/vegetable intake 33 5.8
Reduced non-veg food 202 35.4
Started walking regularly 84 14.7
Stopped/reduced smoking 11 1.9
Stopped/reduced alcohol 12 2.1

Combinations of Ism(n=571) Reduced salt +oil 342 59.9
Reduced salt +nonveg 193 33.8
Reduced salt +started walking 76 13.3
Reduced salt +oil+nonveg 34 6.0
Reduced salt +oil+started walking 66 11.6

Difficulty in adhering to LSM

recommended by

doctor(n=571) 192 33.6

Awareness of long term

complications of HTN(n=571) Heart attack 60 10.5
Stroke 93 16.3

" Others 15 2.6

Do not know 425 74.4

A A



Table B: Other medications,side effects,private treatment at follow up of the study population, Thiruvallur district, Tamil Nadu, India, 2008

Total No %

Taking other medications interfering 571 85 14.9

with BP control(n=571)

Patient has understood frequency and 288 244 84.7

dosing (n=288)

Compliance level among those started

on drugs (n=288) Regular 163 153 93.9
Irregular - 73 63 86.3
Started and stopped 52 28 53.8

Side effects side effects in those put on treatment(n=288) 288 90 31.3
No side effects 288 198 68.8
Side effects interfering with daily routine 288 27 94
Side effects but not interfering 288 63 21.9
Side effects in those put on treatment(n=288) 288 90 31.3
Regular patients(n=163) 163 54 33.1
Irregular patients(n=73) 73 17 233
Started and stopped patients(n=52) 52 19 36.5

Frequency of individual side effects in

patients put on drugs (n=288) Postural hypotension . 288 38 13.2
Giddiness 288 35 12.2
Tiredness 288 22 7.6
Headache 288 19 6.6
Pedal edema 288 8 2.8

Taking treatment from private (n=571) 571 63 11.0




Table C: Comparison of proportions for blood pressure under control at baseline and follow up, of the study population, in those who had
adopted LSM, Thiruvallur district, Tamil Nadu, India, 2008

Baseline Follow-up
Total No % No % p value*
Overall Overall 571 130 22.8 282 494 0.000
Age(Yrs) 25-34 86 22 25.6 38 442 0.011
35-44 ' 142 37 26.1 81 57.0 0.000
45-54 174 38 21.8 83 47.7 0.000
55-64 136 31 22.8 64 47.1 0.000
265 33 2 6.1 16 48.5 0.000
LSM Adopted LSM 496 107 21.6 255 51.4 0.000
Not Adopted LSM 75 23 30.7 27 36.0 0.585
Adopted and adhered LSM 424 90 21.2 224 52.8 0.000
Not Adopted and adhered LSM 147 40 27.2 58 39.5 0.030
Reduced salt 471 100 21.2 248 52.7 0.000
Not reduced salt 100 30 30 34 34 0.627
Difficulty in adhering to LSM
recommended by doctor Yes 192 45 23.4 73 38 0.001
No 379 85 224 209 55 0.000

*McNemar Chi Square



Table D: Comparison of proportions for blood pressure under control at baseline and follow up, in those who had adopted LSM, in sub-

groups of patients, Thiruvallur district, Tamil Nadu, India, 2008

Baseline Follow up

Total No % No % p value*

LSM only patients(N=283) Adopted LSM 240 87 363 147 61.3 0.000
Not adopted 43 17 395 19 44.2 0.824
Adopted and adhered 198 72 364 125 63.1 0.000
Not adopted and adhered 85 32 37.6 41 48.2 0.222
Reduced salt 227 80 352 141 62.1 0.000
Not reduced salt 56 24 429 25 44.6 1.000
Reduced salt and oil 158 55 348 101 63.9 0.000
Reduced salt and started walking 36 12 333 23 63.9 0.027
Not reduced salt and not started walking 52 22 423 23 44.2 1.000
Drugs+lsm patients(N=288) Adopted Ism 256 20 7.8 108 42.2 0.000
Not adopted 1sm 32 6 18.8 8 25.0 0.754
Adhered Ism 226 18 8.0 99 438 0.000
Not adhered to Ism 62 8 129 17 27.4 0.64
Reduced salt 244 20 8.2 107 43.9 0.000
Not reduced salt 44 6 13.6 7 15.9 0.549
Reduced salt and reduced oil 184 16 8.7 85 46.2 0.000
Not reduced salt and oil 42 6 143 8 19'0 0.754
Redduced salt,reduced oil,and started walking 34 3 8.8 15 44.1 0.002
Not redduced salt,not reduced oil,and not started walking 38 6 363 8 61.3 0.754
Reduced salt and started walking 40 4 395 18 44.2 0.001
Not reduced salt and not started walking 40 6 364 9 63.1 0.549
Difficulty in adhering to Ism=yes 89 8 376 22 48.2 0.009
Difficulty in adheringto Ism=no 199 18 352 94 62.1 0.000
Started walking 44 4 429 18 44.6 0.001
Not started walking 244 22 348 98 63.9 0.000

*McNemar Chi Square




~ Table E: Comparison of proportions for blood pressure under control at baseline and follow up, in sub-groups of patients, Thiruvallur
district, Tamil Nadu, India, 2008

Baseline Follow-up
Total  No % No % p value*
Grades of HTN at baseline:(N=571) Normal 130 130 100 86 66.2
Gradel 272 0 143 52.6
Grade2 112 0 44 39.3
grade3 57 0 _ 9 15.8
Village (N=571) Gudapakkam 282 64 22.7 135 479 0.000
Nemam 289 66 22.8 147 50.9 0.000
Occupation (N=571) Daily wages 289 67 23.2 150 51.9 0.000
Skilled worker 124 29 234 56 452 0.000
Small farmer,govt 56 9 16.1 26 46.4 0.000
Big farmer 19 2 7
Drivers 62 20 323 33 53.2 0.024
Retired pensioners 7 1
Unemployed/no income 14 2 ' 6
Taking treatment from
private(N=288) Yes 52 6 11.5 23 442 0.000
No ‘ 236 20 8.5 93 394 0.000
Regularly taking drugs(N=163) Not taking pvt.tr 124 11 8.9 71 57.3 0.000
Taking pvt.tr 39 6 15.4 20 51.3 0.001

*McNemar Chi Square



Table E (Contd): Comparison of proportions for blood pressure under control at baseline and follow up, in sub-groups of patients,

Thiruvallur district, Tamil Nadu, India, 2008

Baseline Follow-up
Total  No % No % p value*
Awareness of long term complications of HTN Not aware of any complications 425 108 25.4 204 48 0.000
Aware of any complications 146 22 15.1 78 53.4 0.000
Taking any other medications interfering with BP
control, NSAIDs,Steroids,etc Yes 86 12 14 35 40.7 0.000
No 485 118 24.3 247 50.9 0.000
Patient has understood freqency and
dosing(N=288) Yes » 244 21 8.6 104 42.6 0.000
No 44 5 114 12 27.3 0.092
BMI Asians <185 52 15 22.8 34 65.4 0.000
18.5-22.99 160 42 26.3 75 46.9 0.000
23.0-27.49 196 56 28.6 96 49 0.000
>27.5 112 14 12.5 54 48.2 0.000

*McNemar Chi Square



Table F: Mean systolic blood pressure (SBP) & diastolic blood pressure(DBP) at baseline and follow up India, 2008

SBP DBP
Baseline Follow up Baseline Follow up
paired t paired t
N Mean SD Mean SD Diff  value'’" Mean SD Mean SD Diff  value*

Age Yrs
25-34 86 1449 1570 1399 1673  5.02 2.6 922 995 90.9 1243 1.34 1.0*
35-44 142 146.6 15.10 1355 16.78 11.06 6.7 91.8 8.49 87.3 10.32  4.46 4.4
45-54 174 150.2 19.80 142.8 22.35 7.40 4.4 90.2 10.60 87.6 1234 256 29
55-64 136 155 2240 1446 1899 10.39 4.9 87.6 11.68 83.0 10.23 4.63 4.1
265 133 166.1 20.80 1463 2444 19.83 5.6 91.8 10.84 79.9 14.02 - 1191 4.5
Occupation of respondent/head of household
Daily wages 289 151.8  20.79 1403 20.75 1148 8.5 89.8 10.58 853 11.28 4.54 6.1
Skilled worker 124 1495 1892 1430 1790 6.56 3.6 91.0 9.73 88.8 1243 227 2.1
Small farmer, government 56 147.1 14.00 141.1 1553 - 6.05 2.6* 90.8 8.97 87.8 10.48 3.02 2.0%*
Big farmer 19 1575 2400 1567 2728 0.79 0.1 89.8 14.06 89.1 1322 0.74 0.2
Drivers 62 146.0 18.01 1362 19.65 9.76 39 912 11.12 87.0 12.72° 4.19 2.5
Retired pensioners 7 1517 1352 1434 10.88 8.29* 1.0 87.6 941 87.6 443 0.00 0.0*
Unemployed/ no income 14 1582 16.13 1438 17.68 14.43 2.9 924 11.31 79.1 1554 13.36 2.9
Village
Gudapakkam 282 1494 18.54 1403 1887  9.05 7.4 904 991 86.1 11.28  4.26 6.2
Nemam 289 151.7 2048 142.0 20.82  9.68 7.1 904 10.92 86.8 12.39 3.54 4.4
Awareness of long term complications of HTN
Not aware 425 1503 20.39 1414 20.55 8.90 8.4 89.8 10.97 86.1 11.60  3.70 6.2
Aware 146 1512 1698 140.7 17.84 10.50 6.1 92.0 8.47 87.7 12.55 4.30 4.0
Taking any other medications interfering with BP(NSAIDs, Steroids)
Yes(n=86) 86 154.6 21.09 1447 2091 9.90 3.9 89.8 11.38 86.1 12.27 3.70 2.6
No(n=485) 485 149.8 19.22 140.6 19.65 9.20 9.5 90.5 10.25 86.6 11.78 3.90 6.9

* All statistically significant excent



Table G:Comparison of SBP and DBP among various sub groups in the study population

SBP DBP
Baseline Follow up Baseline Follow up
paire’

N Mean SD Mean SD Diff d't Mean SD Mean SD Diff Paired t
Taking treatment from private(n=288)
Yes 52 151.1 16.57 1427 17.34 8.40 3.3 92 8.81 85.4 9.89 6.60 4
No 236 1624 1992 1469 21.82 15.50 9.9 935 10.71 88.1 13.07 5.40 6.4
Regularly taking drugs(N=163)
Not taking pvt.tr 124 1604 1996 138.8 16.91 21.60 104 93.2 8.32 84.7 9.79 8.50 8.8
Taking pvt.tr 39 1497 1686 140.6 16.87 9.10 29 913 9.80 84.5 9.40 6.80 3.5
Patient has understood freqency and dosing (n=288)
Yes 244 160 1941 1449 20.81 15.10 10.1 93.3 10.12 874 12.58 5.90 7.4
No 44 1627 22.07 1532 21.71 9.50 28 929 11.94 89.1 12.68 3.80 - 1.9%
Regular and understood
frequency and dosing 153 1575 19.33 139.5 17.00 18.00 99 928 8.84 84.7 9.85 8.10 8.9
Side effects in patients on drugs (n=288)
No side effects 198 159.9 1897 146.5 19.93 13.40 86 932 10.62 87.8 12.56 "5.40 5.8
Side effects but not
interfering with daily
routine 63 159.8 20.69 141.1 19.79 18.70 59 918 9.26 84.7 10.65 7.10 5.2
Combination(either no
side effects or side effects
but not interfering with
routine 261 1599 1936 1452 19.99 14.70 104 929 10.31 87 12.18 5.90 7.5
Side effects interfering
with daily routine 27 1653 23.69 1555 28.75 9.80 1.9% 965 10.84 93.6 15.00 2.90 1.2

* All sifnificant except *




Table H: Comparison of Mean SBP and DBP in various sub-groups of the study population

SBP DBP
Baseline Follow up Baseline Follow up

Mean SD Mean SD Diff pairedt Mean SD Mean SD Diff paired t
LSM (n=571)
AdoptedLSM (n=496) 150.7 19.01 1400 18.70 1070 11.1 90.7 9.66 864 11.26 430 7.7
Not AdoptedLSM (n=75) 1499  23.03 1492 2509 070 0.3* 88.3 1441 872 1528 1.10  0.7*
Adopted and adhered
LSM 151 19.42 1393 18.15 11.70 11.6 90.7 954 860 10.88 470 7.8
NotAdopted and adhered 149.3 20.01 146.7 2340 2.60 1.4%* 89.5 12.63 879 14.22 ° 1.60 1.5%
Components of LSM
Reduced salt 150.9 19.23  139.8 18.84 11.10 11.2 90.8  9.57 86.3 1126 450 7.7
Not reduced salt 148.9 21.08 1479 23.15 1.00 0.5* 88.4 13.63 87.3 1436 1.10 0.9*
Patients on LSM only (N=283)
Adopted (N=240) 140.8 1289 1350 16.15 580 5.0 87.7 8.81 85.1 1036 2.60 34
Not adopted(N=43 ) 139.6 1524 1424 2099 -2.80 -0.8* 86.0 13.39  86.7 13.82 -0.70  -0.3*
Adopted and adhered
Yes(n=198) 140.8 13.14 1343 1639 6.50 5.1 88.0 870 853 1025 270 3.1
No(n=85) 140.1 13.59 1402 1820 -0.10 -0.1* 86.4 11.51 854 1248 1.00  0.7*
Reduced salt
Yes(n=227) 140.9 1292 1349 1634 600 5 87.9 8.61 85.1 10.27 280 3.5
No(n=56) 139.1 1454 1409 1947 -1.80 -0.6* 85.6 1293 86.1 1341 -050 -0.3*
Reduced salt and
0il(n=158) 142.1 1221 1346 1495 750 55 88.1 8.65 84.9 10.03 320 3.2
Reduced salt and started walking
Yes(n=36) 143.1 10.29  136.0 19.12 7.10 1.9% 899  6.80 86.2 13.04 3.70 1.5%
No(n=52 cases) 138.8 14.68 1412 19.85 -240 -0.8* 85.3 13.30 85.9 1379  -0.60 -0.3*
Difficulty in adhering to LSM recommended by doctor (n=571)
Yes (n=192) 150 20.30 1462 21.17 3.80 245 90.5 12.01 88 12.81 250 28
No (n=379) 150.9 19.21 1387 1872 1220 11 90.3 9.53 85.7 1130 4.60 7
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~ Table I: Comparison of Mean SBP and DBP in various sub-groups of the study population

SBP DBP
Baseline Follow up paired p Baseline Follow up paired

Mean SD Mean SD Diff t value Mean SD Mean SD Diff t p value
Patients on drug +LSM(n=288) 160.4 19.82 146.2  21.12 142 104 <0.01 93.2 1040 87.6 1259 56 74 <0.01
adopted LSM(n=256) 159.9 19.17 144.7 19.72 152 104 <0.01 93.5 9.61 87.6 1193 59 75 <0.01
not adopted LSM(n=32) 163.9 24.51 1584 2748 55 1.6 0.13 91.3 1537 879 1724 34 15 0.154
adhered LSM(n=226) 159.9 19.62 143.6 18.54 163 11 <0.01 93.1 9.62 86.6 1140 65 7.7 <0.01
not adhered to LSM(n=62) 161.9 20.64 155.6 2674 6.3 2 0.052 938 1292 913 1578 2.5 1.6 0.123
reduced salt(n=244) 160.2 19.52 144.3 19.89 159 10.6 <0.01 935 9.66 87.4 12.01 6.1 7.4 <0.01
not reduced salt(n=44) 1614 21.65 156.6 14.67 4.8 1.6 0.122 919 13.84 88.8 15.51 3.1 1.7 0.089
Reduced salt and reduced oil
Yes(n=184) 159.5 19.54 142.2 18.17 173 10.9 <0.01  93.1 9.13 86.9 1141 62 69 <0.01
No(n=42) 162.5 21.49 157.8 2461 4.7 1.5 0.137 920 14.16 88.8 1590 32 1.7 0.099
Redduced salt,reduced oil,and started walking
Yes(n=34) 158.5 18.44 143.1 21.08 154 3.9 <0.01 917 10.96  86.1 1124 56 26 0.02
No(n=38) 1634 2222 1579 2584 55 1.7 0.092 918 14.84 88:6 16.66 32 1.6 0.128
Reduced salt and started walking
Yes(n=40) 158.6 i9.46 143.8 21.54 148 3.5 <0.01 91.7 1091 86.2 1155 55 26 0.01
No(n=40) 162.4 2241 156.7 25.84 5.7 1.8 0.081 91.7 1446 88.6 16.20 3.1 1.6 0.116
Difficulty in adhering to LSM ,
Yes(89) 161.8 19.87 154.7 23.17 7.1 2.8 <0.01 94.1 12.02 894 14.19 47 35 <0.01
No(199) 159.7 19.82 1424 1898 173 10.9 <0.01 92.8 9.59 86.8 11.75 6.0 6.7 <0.01
started walking(n=44) 1579 18.72 1449 2091 13.0 91.9 1048 86.6 11.13 53

not started walking(n=244) 160.8 20.02 146.4 21.19 144 9.9 <0.01 93.5 1038 87.8 1285 57 7 <0.01




Table J: Physician assessment of reasons for lack of BP control and lack of adherence to treatment at follow up of the study population,
- Thiruvallur district, Tamil Nadu, India, 2008 ‘

No Yo

Physician assessment of reasons for BP not under control

(n=289) LSM not adopted 200 69.2
Non compliance 103 35.6
Inadequate dose 98 33.9
Lack of motivation for adopting LSM/taking drugs regularly 90 31.1
Not added second/third drug 67 23.2
Physician inertia 32 11.1
Other co-morbidities/disability 32 11.1
Stressful family,personal, work related events 27 9.3
Other drugs interfering with control 21 7.3
Side effects 9 3.1
Reduced dosage/frequency on patient's own 7 24
Frequent travel 6 2.1
Refusal to take drugs 2 0.7

Physician assessment of reasons for irregularity in

treatment(n=125) irregularity in treatment(irregular+ started and stopped)
Lack of knowledge about disease complication /need for 93 74.4
Lack of motivation for adopting LSM/taking drugs regularly 55 44.0
Absence of symptoms - 31 24.8
Medicine side effects 23 18.4
Not possible to go to PHC 16 12.8
Other co-morbidities/disability 15 74.4

Not possible to skip work and lose income 11 44.0




Review of Literature

1. Burden of cardiovascular diseases
1.1 Global burden

Cardiovascular disease is major cause of mortality and morbidity leading to
30.9% of the deaths worldwide'.In 1990, developing countries accounted for 68% of
the total global deaths due to non communicable diseases and 63% of the global
mortality due to cardiovascular diseases. In addition CVD deaths in developing
countries occur in younger individuals in higher proportion. In 1990, proportion of
CVD deaths occurring below the age of 70years was 26.5% in the developed

countries compared with 46.7% in developing countries®.

1.2 Burden in India:

India contributes 17% to the global mortality due to CVD.? Based on projected
demographic trend, cardiovascular disease would emerge as the single largest
contributor to mortality by 2015 in India’>. CVD mortality is expected to rise 103% in
men and 95% in women between 1985 and 2015 and account for 34% of mortality in
men and 31% in women.” Prevalence of coronary heart disease is estimated to be 10%
in urban India based on several surveys.4

1.3 Reasons for high CVD burden in India:

The factors contributing to the rising prevalence are urbanization, ﬁigh risk factor
levels, the relatively early age at which they manifest, the large sizes of the population
and the high proportion of individuals who are young adults or middle aged in
developed countries’.

WHO identified eight key risk factors for cardiovascular disease control. These

risk factors are (1) smoking (2)alcohol (3) low fruit and vegetable intake (4) physical
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inactivity, (5) obesity, (6)hypertension, (7) diabetes and (8) hypercholesterolaemia.’

Among them hypertension is one of the important risk factors for which there is

evidence regarding effectiveness of life style modification and drug therapy.

2. Burden of Hypertension

Global burden

Hypertension affects approximately 1 billion individuals worldwide.*Globally, the
reported prevalence of hypertension in the adult population varies widely,*”'? but the
overall number of adults with hypertension worldwide was recently predicted to
exceed 1.5 billion by 2025."This global pandemic is of great public health concern
because hypertension is the single most important cause of attributable mortality.''
Approximately two-thirds of all strokes and one half of all ischaemic heart disease are
directly attributable to hypertension.'

2.1.1. Prevalence of High Blood Pressure in Higher- and Lower-Income Regions

There are important regional variations in blood pressure distributions, even
taking into account potential differences in the technique of blood pressure
measurement. For example, in both sexes, for all ages above 45 years, average blood
pressure levels are highest in populations from Eastern Europe and Russia. Average
levels are also particularly high in the Middle East, North Africa, and parts of sub-
Sahara Africa.!’ Classifications of hypertension vary, but on the basis of a single
blood pressure measurement >=140 mm Hg systolic or >=90 mm Hg diastolic,
approximately 1 in 4 adults, worldwide, had hypertension.13 Currently, this equates to
1 billion individuals, and this number is expected to grow to 1.5 billion (30% of the
global population) by 2025, solely as a consequence of increases in both total
population size and the proportions within populations reaching older ages. In higher

income regions, the number of hypertensive individuals is predicted to grow by 70
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million people from 2000 to 2025, whereas in lower-income regions, the number is
predicted to grow by 500 million over the same period. In China and India alone, the
total number with hypertension is expected to increase to 500 million by 2025."
Although demographic changes in populations will have the greatest short-
term consequences for changes in population blood pressure distributions and
hypertension prevalence, other factors are likely to augment these changes. In
particular, progress in economic development, with consequent increases in obesity
because of greater food availability and choic‘e, and a reduction in physical activity
can be expected to further increase mean blood pressure levels and the proportion
14,15,16

with high blood pressure in lower income regions such as China and India.
2.1.2. Effects of Blood Pressure on Disease Burden in Higher- and Lower-Income
Regions

Large-scale epidemiological studies have clearly demonstrated the enormous
impact of non optimal blood pressure levels on the risks of major cardiovascular
events in both higher- and lower-income regions. 171819 The Asia Pacific Cohort
Studies Collaboration, which involved 500 000 individuals followed for several years
on average, has demonstrated direct continuous associations of usual levels of systolic
and diastolic blood pressure with the risks of coronary heart disease and stroke in both
white and Asian populations.’**° Evidence shows approximately two thirds of all
stroke and half of all coronary disease can be attributed to non optimal Bloed pressure.
'221 This represents 7million deaths and 64 million disability-adjusted life years each
year. Lower-income countries suffered approximately two thirds of the total burden of
blood pressure-related disease. The two countries experiencing the greatest burden of
blood pressure-related diseases were India and China. However, whereas stroke was

the most common type of blood pressure-related disease in China, coronary disease
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was more common in India. Compared with higher-income regions, these and other
lower-income regions had a greater proportion of blood pressure-related disease
occuring among people of middle age. 21 The relationship between blood pressure
levels and non cardiovascular diseases risk has been less well defined, although
similar relationships between blood pressure levels and the risk of end-stage kidney

disease have been described in large studies of white? and Asian populations.23
2.2. Burden in India

2.2.1 Prevalence of hypertension in rural areas

2.2.1 Cross-sectional surveys in 90s

In a community survey done in rural Rajasthan among individuals over 20
years, prevalence of Hypertension was found to be 21%.* In a study done in rural
south Indian community in subjects aged over 20 years, the prevalence of
hypertension was 12.5%. The prevalence of hypertension in the highest
socioeconomic group (22.5%) was more than twice that in the lowest socioeconomic
group (8.8%).%

A study from central India revealed a prevalence of hypertension of 4% rising
to 19% in more than 60 years age group.26 In a study done in Punjab risk factors, in
individuals > 30 yrs living in 3 villages, the prevalence of hypertension, was found to
be 14.5%.”" A study was done in seven rural and nonindustrialised villages around
Raipur Rani block in the state of Haryana, India, to determine the prevalence of
hypertension and its associated risk factors in individuals 16 to 70-year age group.
4.5% were found to be hypertensive according to JNC V criteria (BP of > or = 140/90
mm Hg). Mean systolic and diastolic blood pressures were 116.9 and 71.7 mmHg in

males and 119.1 and 72.7 mm Hg in female subjects respectively (P < 0.001).®
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2.2.2 Cross-sectional surveys between 2001-2007

A study on prevalence of hypertension was carried out in rural Assam where
three thousand one hundred and eighty individuals (1441 men and 1739 women), > or
=30 years of age were surveyed. The overall prevalence of hypertension using JNC
VI was 33.3%. Among the patients with hypertension, 21.6% were aware of their
illness.”

In rural areas surrounding Pune, a cross-sectional survey was carried out
among a random sample of 406 people of 30>years and the prevalence of systolic
hypertension was 18.5 % and diastolic hypertension was 15 %.>°

A cross-sectional survey was done in a rural population in Andhra Pradesh.
Data was collected from 345 adults aged 20 to 90. The mean systolic blood pressure
was 116 (114-117) mm Hg, diastolic blood pressure 73 (114-120) mm Hg and
prevalence of hypertension was 20.3% (16.2-24.4%).>!

2.2.2 Prevalence of hypertension in urban areas

Prevalence of hypertension in multicentric study carried out in ten centers
around India was 27.7%.> In a study done in Chennai, Pre-hypertension and

Hypertension were prevalent in 901(39.8%) and 615(27.2%) subjects respectively.*

2.2.3. Effects of Blood Pressure on Disease Burden in India

Hypertension is one of the leading and treatable causes of cardiovascular
deaths. Hypertension is responsible for 16% of ischaemic heart disease, 24% of

myocardial infarction and 29% of stroke.*
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3. Awareness and control of hypertension

3.1. Hypertension Control
3.1.1. Global

The prevalence of hypertension is around 25-30% of adult population (20-60
years age) in both developed and developing countries, rising to about 60-70% in the
seventh decade. Even in developed countries like USA, Canada and Japan, only 60-
70% of the hypertensives are aware of their problem(Detection rate). Among the
detected hypertensives in USA only around 60-70% of them are on anti-hypertensive
treatment; and only 30% of the hypertensives are under adequate control.
3.1.2 Asia

In Taiwan - among the hypertensives, only 20% are aware of their problem
and only 2 % of the hypertensives are under adequate control. In Asian countries the
proportion of hypertensives under adequate control ranges from around 1% in Korea
to around 8% in China.
3.1.3 India

Studies done in urban high resources settings like large industries show the
awareness levels are only around 28-37% and the percentage of hypertensives under
adequate control is only under 18%.%
3.1.4 Tamil Nadu

In rural Tamil Nadu, 25% of all deaths are due to cardiovascular diseases.”® A
cross-sectional survey carried out by NIE in rural population showed prevalence of
hypertension was 20%. Among them 80% were newly detected. Among those who
were previously diagnosed, less than half were on treatment. In a follow up study of
already identified hypertensives and a cultural epidemiology study of a subgroup of

them, the factors for noncompliance of treatment were identified at two levels-

60



individual level and health system based. Lack of awareness about risks and potential
benefits of control, inability to change certain behaviors like a high carbohydrate diet,
physical inactivity etc were the individual level factors identified. The health system
based factors for noncompliance were issues of accessibility, availability and afford
ability. Most of the patients reported that there was no motivation to seek treatment,

as most of the hypertensives were asymptomatic. (unpublished data)
4. Strategies for improving Hypertension Management and control

A Working Group including representaﬁves of nine international health-care
organizations was convened to review the barriers to more effective blood pressure
control and propose actions to address them. The Working Group identified five core
actions, which should be rigorously implemented by prabtitioners and targeted by
health systems throughout the world: (1) detect and prevent high blood pressure; (2)
assess total cardiovascular risk; (3) form an active partnership with the patient; (4)
treat hypertension to goal and (5) create a supportive environment. These actions
should be pursued with vigour in accordance with current clinical guidelines, with the

details of implementation adapted to the economic and cultural setting®”.

5. Barriers to the prevention of Blood pressure related diseases in

lower income regions
5.1 Drug Costs

There are many barriers to the provision of appropriate blood pressure—
lowering therapy in resource-poor settings, but drug costs should not be one of them.
For example, the diuretic hydrochlorothiazide can be purchased internationally for 0.3
cents per 25-mg tablet, the beta-blocker atenolol for 1 cent per 100-mg tablet, and the
angiotensin-converting enzyme inhibitor enalapril for 2 to 3 cents per 20-mg tablet.

On this basis, 1 year’s supply of hydrochlorothiazide should cost approximately $1
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per person, and the total annual cost of purchasing drug for all of those with a 25%
10-year risk of a major cardiovascular event would be approximately $50 million in
each of China and India. Assuming that such treatment reduced the 10-year risk of a
major cardiovascular event from 25% to 20%, the drug costs for the prevention of
each fatal or serious event would be approximately $200. Such costs are within the
financial capacity of all but the very poorest countries. In addition, whereas the cost of
some generic drugs from wholesalers may be low, the price at which the same drug is
provided to a patient is often grossly inflated. Moreover, there are often financial
incentives for healthcare providers to selectively prescribe more expensive drugs
despite there being no clear advantage over cheaper drugs, such as diuretics.***®
5.2.Structural Barriers

The prevention of blood pressure—related diseases requires a primary health
care system that can identify those at high risk, ensure regular monitoring of their
health status, and provide an uninterrupted appropriate and affordable treatment
supply. Each of these poses its own unique challenges in many lower-income regions.
With respect to identifying those at high risk, algorithms developed for Western
populations typically require laboratory blood tests for total, low-density lipoprotein,
and high-density lipoprotein cholesterol and fasting blood glucose.”’37 In many
resource-poor settings, laboratory access can be difficult and expensive. For example,
in lower-income regions such as India, only a minority of all those with high blood
pressure are aware of their condition. ***"***** Improving the identification of
individuals at high risk of blood pressure-related diseases will require educational
programs aimed at both healthcare providérs and consumers. The capacity to provide
long-term monitoring of those at high risk is an essential criterion for the effective

prevention of blood pressure-related diseases. In many situations, primary healthcare
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services have provided only episodic care with little record kept of pr‘eviods visits.*®
Continuity of care also requires access to an uninterrupted and affordable drug supply.
Guidelines for lower-income regions should be developed with due regard to the
important role played by nonphysician health workers, who provide a large proportion
of primary healthcare services.”>

5.3. Policy Barriers

In many countries there are policy barriers to the implementation of blood
pressure—lowering treatment programs. Most common is the restrictive focus of
prevention programs on infectious disease and sometimes on HIV/AIDS alone.

Many lower-income countries face a double burden of communicable and
noncommunicable disease, yet few allocate resources to demands on the basis of cost-
effectiveness or even disease burden. Multilateral organizations, such as the World
Health Organization and the World Bank, have been partly responsible for this
unbalanced approach through the setting of Millennium Development Goals* that
excluded any mention of chronic disease prevention. Fortunately, in recent years both
World Health Organization®’ and the World Bank*® have recognized the importance
of chronic diseases, including blood pressure—related diseases, as a cause not only of
premature death and disability but also as a threat to social and economic
development. This may herald the beginning of a rebalancing of investment priorities
for health care in at least some lower-income countries. However, the prioritization of
blood pressure control as a strategy to improve health status will require evidence that
worthwhile benefits can be achieved at a price that is affordable. This requires a
markedly different approach to that adopted in higher-income countries in which
treatment programs are primarily physician centered and often use expensive

diagnostic procedures (eg, 24-hour blood pressure measurement or echocardiography)
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and on-patent drugs. As indicated above, lower-income regions require approaches
that can be implemented by nonphysician healthcare workers using simple assessment
tools and low-cost drugs. Different strategies are probably required in urban and rural
areas, but both require outreach programs to access disadvantaged population
subgroups.*

5.4.The health-care provider and patient perspectives

Hypertension prevention, requires fundamental shifts in awareness and
understanding leading to diet and lifestyle changes. The problem of inadequate
detection and treatment must be addressed, to ensure that individuals with
hypertension are successfully maintained at or below target blood pressure goals. A
strategic shift is required at multiple levels within health-care systems from the
current emphasis on acute disease towards more effective management of chronic
illness. *»*°
Effective management of hypertension requires vigorous and sustained
intervention, involving regular consultations, a willingness to titrate therapy until
goals are reached, and the follow-up of patients into the long term. One important
barrier to sustained and effective blood pressure management is clinician inertia,
whereby physicians treating hypertension are unwilling to increase the intensity of
drug treatment even though they see patients regularly and are aware that blood
pressure goals have not been achieved.’ 152333455 The causes of the problem are
varied, and include a lack of knowledge about the relative risks and benefits of
rigorous blood pressure management and resistance to implement guidelinc°,s.46’56
Health-care professionals should therefore be urged to keep in mind that it is not

sufficient merely to bring patients close to goal. Rather, they need to treat

hypertension to or below goal. The intensity of treatment should be increased with
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respect to dose and/or selection of medication until this objective is achieved, with the
requirement that treatment should also remain well tolerated.’”> One of the most
central challenges for health-care professionals in improving blood pressure goal rates
concerns their relationship with the patient, and the means by which patient-related

causes of poor blood pressure control are addressed.*
6. Interventions for Hypertension

International experts recommend life style modifications and non-drug
therapies in the prevention and management of hypertension. The first step in the
management of patients of any age who have hypertension should be a reduction in
salt intake (from 9 to 6 gr/day), either alone or in combination with drug therapy to
which is often additive. A high potassium diet achieved with an increase in the
consumption of fruit, vegetables and pulses, weight reduction, regular dynamic
exercise, smoking cessation, and reduction of alcohol are also recommended.
Although lifestyle measures are remarkably useful because of their low cost, their
effectiveness is related to the patient’s ability and motivation to change and to
maintain this change.”’

6.1. Life Style Modification

RCE.



Meta-analysis of 25 randomised controlled trials showed a blood pressure reduction
of 4.4/3.6 mm Hg for a 5 kg weight loss. A dose response was observed, that is, the greater
the weight loss, the greater the blood pressure reduction.® An average reduction in urinary
sodium excretion of 77mmol/24 hours is associated with a reduction in blood pressure of
2.54/1.96 mm Hg.”In the Dietary Approach to Stop Hypertension ( DASH) diet trial, the
difference of systolic blood pressure between the DASH-low sodium group and the control
high sodium group was an impressive reduction of 7.1 mm Hg in participants without
hypertension and 11.5 mm Hg in participants with hypvertension.60

The Trial of Non pharmacological Interventions in Elderly(TONE) showed
that a combined intervention reducing average body weight by 3.5 kg and sodium
intake by 40mmol/day in elderly patients(60 to 80years) was associated with a 30%
reduction in blood pressure.61 |

A meta analysis by Xin et al estimated a reduction in systolic and diastolic
blood pressure of 3.31/2.04 mm Hg, respectively, for an average 76% reduction in
alcohol consumption from a baseline of three to six drinks per day.62
In a meta analysis of 54 randomised controlled trials including 2419 participants,
aerobic exercise was associated with a reduction in blood pressure of 3.84/2.58 mm
Hg (114),which was independent from weight change.®?

The risk of coronary heart disease in hypertensives was increased two to three- fold
by smoking, even though coronary heart disease is already the commonest cause of
death in hypertensives.64 Smokers tend to be undertreated and they have a higher
daytime blood pressure than nonsmokers do.% Additionally, when treated, smokers do
not receive full protection from the antihypertensive treatment compared with

nonsmokers. 6768
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6.2. Drugs, Classes of drugs

Five major classes of antihypertensive agents — thiazide diuretics, calcium
antagonists, ACE inhibitors, angiotensin receptor antagonists and b-blockers — are
suitable for the initiation and maintenance of antihypertensive treatment, alone or in
combination. b-blockers, especially in combination with a thiazide diuretic, should
not be used in patients with the metabolic syndrome or at high risk of incident
diabetes. The main benefits of antihypertensive treatment are due to lowering of
blood pressure per se, and are largely independent of the drugs employed, and all can
adequately lower blood pressure and significantly and importantly reduce
cardiovascular outcomes. Therefore all these drugs are suitable for the initiation and
maintenance of antihypertensive treatment either as monotherapy or in some
combinations with each other. Each of the recommended classes may have specific
properties, advantages and limitations.

Because in many patients more than one drug is needed, emphasis on
identification of the first class of drugs to be used is often futile. Nevertheless, there
are many conditions for which there is evidence in favour of some drugs versus others

either as initial treatment or as part of a combination.”

7. Interventions programs for hypertension in low resource settings
7.1. Strategy and examples of intervention programs in low resource settings

The effective interventions for hypertension control are two pronged;
population based and targeted interventions for high risk groups. Health education
(life style modification, reducing obesity, salt restriction, physical activity) and policy
changes( banning tobacco, mandatory labeling of salty foods) are the population
based interventions. The high risk group targeted interventions include screening,

early treatment, ensuring compliance and adequate control. Life style modification
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decreases BP,enhances anti-hypertensive drug efficacy and decreases cardiovascular
risk.”

An aboriginal chronic disease outreach program carried out in a remote, low
resource community in Australia showed that involving local health workers for
hypertension screening and management was effective in reducing mortality and
morbidity due to hypertension related diseases. The study showed that among people
who were initiated on treatment,45% had drop in systolic BP more than or equal to
Smm of Hg and 37% had a drop of more than or equal to 10mm of Hg. Mean systolic
BP fell by 14mm Hg and mean diastolic BP fell by 12mm of Hg.”"

In India, there is only one community based study that showed effectiveness of
domiciliary screening and treatment and control of hypertension in rural Tamilnadu
using health workers. In a population of 20000, using community based volunteers
and low cost locally available generic antihypertensive and oral antihyperglycemic
drugs; diabetes, and hypertension were well controlled in majority of subjects. ">
The prevalence of kidney disease (defined as GFR less than 80 ml/mi by MDRD
formula) was 8.5/1000 in the screened and treated population 8 years after the
program started as against a prevalence of 22.5/1000 in a neighboring unscreened
population.”” The cost per person of the program was well within the per capita health
expenditure of the country.” |

7.2. WHO CVD risk management package for low & medium resource seftings

The WHO developed a non physician health worker based CVD risk
management package for low and medium resource settings.74 It consists of easy to
follow protocols for assessing and managing cardiovascular risk and for counseling
on diet, physical activity and smoking cessation. It also has a training manual for

training health care providers. The reliability study carried out by WHO for this

68



protocol showed health workers can be retrained to reliably and effectively assess and
manage CVD risks in primary health care settings and the WHO package could be a
useful tool for scaling up the management of CV disease in Primary Health Care.
Health workers can be retrained to reliably and effectively assess and manage
cardiovascular risks in primary health care settings. The WHO CVD risk management
package for low & medium resource settings could be a useful tool for scaling up the

management of cardiovascular diseases in Primary Health care.”
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