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Abstract

Background: The adherence to hypertensive medication is not good in our country making it an important medical
and public health issue. Factors contributing to non-compliance may vary from country to country. It is
furthermore a dynamic phenomenon and its degree vary from time to time. Information on the degree of anti-
hypertensive treatment compliance is lacking in our country. Objectives: (1) Measuring the medication adherence
using validated tools and (2) investigating the patient related, disease related, medication related and health care
system related factors affecting patients adherence to anti-hypertensive therapy. Methodology: a) Study design:
cross sectional descriptive questionnaire based analytical study b) Sampling: Multistage sampling method c)
Statistical analysis: Chi square, odds ratio and linear regression. Results: a) Adherence to antihypertensive therapy
was 73%, b) Age was found to be significantly and independently associated with adherence, c) Patients on mono
therapy were less adherent compared to those on two or three drugs, d) Patients who were aware of the
association between certain risk factors for hypertension had better adherence. Conclusion: Future studies are
recommended to confirm our findings, as adherence to medication predicts better outcomes and indicators of
poor adherence to a medication needs counselling and interventions to improve adherence

Key Words
Adherence; Knowledge; hypertensive therapy; mono therapy; age
Introduction In India, prevalence of hypertension is increasing

rapidly in urban areas and the same trend is now
being observed in rural areas. Though the prevalence
of hypertension in India has been reported to vary
regionally, recent pooled epidemiological studies
suggest the disease prevalence in adults is 25% in
urban areas and 10% in rural areas. This clearly
indicates that adherence to hypertensive medication
is not good in our country making it an important
medical and public health issue (2). According to
Berenson GS et al. (2006) poor adherence to therapy
is the major reason that large percentage of patients
with hypertension fails to achieve good blood
pressure control (3).

Hypertension is one of the major risk factor for
developing coronary heart disease, stroke and
congestive heart failure. The World Health
Organization (WHO) has estimated that about 62 %
of the cerebrovascular disease and 49% of the
ischemic heart disease worldwide are attributed to
suboptimal blood pressure levels. High blood
pressure is estimated to cause 7.1 million deaths
annually, accounting for 13% of deaths globally (1).

Over 26% of the adult world population was
estimated to have hypertension in the year 2000,
which is likely to increase to 29.2% by the year 2025.
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Adherence has been described by WHO as “the
extent to which a person’s behaviour taking
medication, following a diet, and/or executing life
style  changes corresponds  with  agreed
recommendations from a health care provider” (4).
WHO describes poor adherence as one of the most
important cause for uncontrolled blood pressure and
estimates that 50 — 70% of the people do not take
their anti-hypertensive medication as prescribed (5).
Adherence is dependent on numerous factors and
has been shown to vary from 0 to 100% in different
population studied (6,7,8). Factors such as age (9, 10)
gender (11), low socio economic status and severity
of diseasel0, number of pills per day (9,11) side
effects of medication (9,10) patient’s inadequate
understanding of the disease and importance of
treatment (9,10) lack of social support (12, poor
patient provider relationship13, forgetfulness (14)
and presence of psychological problems, especially
depression (10,13) have been shown to affect
adherence in various populations.

Study conducted worldwide indicate that despite the
availability of effective antihypertensive therapy,
over half do not take any treatment, and more than
half of those on treatment, have blood pressure
above threshold level of 140/90 mm Hg. A cross
sectional study on compliance to anti-hypertensive
therapy by Almas A (14) in the year 2006 found that
43% of the patients were non-compliance with their
medications. In another study conducted in
neighbouring Pakistan, 77% of the patients were
adherent to the prescribed dosage of
antihypertensive drugs (15). Factors contributing to
non-compliance may vary from country to country. It
is furthermore a dynamic phenomenon and its
degree vary from time to time. ldentification of
factors contributing to non-compliance is very
critical for planning and performing intervention
strategies.

However, information on the degree of anti-
hypertensive treatment compliance is lacking in our
country and there is dearth of community based
information on adherence.

Aims & Objectives

(1) To measure the medication adherence using
validated tools and (2) To investigate the patient
disease, medication and health care system related
factors affecting patient’'s adherence to anti-
hypertensive therapy
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Material and Methods

A cross sectional descriptive questionnaire based
study was carried out in the rural area of district
Dehradun for a period of six months i.e. from June to
December 2012. The study sample included
following eligibility criteria for inclusion: diagnosed
cases of essential hypertension, aged 40 years and
above, on antihypertensive medication for at least 3
months, on at least one antihypertensive medication
and not more than three antihypertensive
medications and agreed to give consent and
participate. The sample size was calculated using the
formula, n =72 (1-a/2)pq/d2 (where Z(1-a/2) = 1.96
at 95% confidence, p = prevalence of adherence, q =
1-p , and d = absolute allowable error.) Taking the
prevalence of adherence to be 50%, and absolute
allowable error as 5%, the sample size estimated was
400. Adding 10% for non-response, the required
sample came to be 440.

Multistage sampling method was used to select the
study sample. Out of six blocks in district Dehradun
10% (1 block i.e Doiwala block was purposively
selected as it catered to rural field practice area of
the department. In the next stage, out of 5 nyaya
panchayats, 10% (1 nyaya panchayat) was sampled
randomly. Since the nyaya panchayats catered to 19
villages, 10% (2 villages) was selected randomly to
achieve the required sample size of 440.

A literature review was initially done through web
based search engine on patients adherence to
medication conducted globally. The search engine
were Pubmed
(http://www.ncbi.nlm.nih.gov/pubmed) and Google
scholar (http://scholar.google.co.in/). Key words
entered were “antihypertensive medications” and
factors responsible for non-adherence”. Delphi
technique was used for framing the domain and
items of the questionnaire. It consisted of
academicians from Community medicine, internal
medicine, nursing and pharmacology. A 22 item scale
measuring four domain was thus developed for
measuring factors for adherence namely “patients
factors”, “disease factors”, “medication related
factors” and “health care system related factors”.
Those questions in which nil response were more
than 30% were excluded from final analysis. The
methodology thus resulted in reducing 22 items to
17 items (Table 1). The questionnaire also extracted
information regarding subjects’ socio demographic
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characteristics and required 15-20 minute for
administration

The study was approved by Institute Ethical
Committee. Informed consent was taken from each
study subject interviewed.

Medication Adherence: To measure adherence
subjects self-reports were used. They were non-
judgementally asked how often they missed the
doses. They were asked the total number of tablets
they have been prescribed per week and how many
tablets they missed in last 3-7 days to minimize recall
bias. Adherence rate was calculated as “pills
prescribed over the time, divided by pills prescribed
over that specific period of time”.

To increase the strength and consistency of the
finding, Morisky 4 item questionnaire for self-
reported medication adherence scale (MMAS) (17),
was also administered to the study subjects. The
scale is scored 0 point for each “yes” and 1 point for
each “no”. The total score ranges from 0 (adherent)
to 4 (non adherent). Score of 1-2 is categorised as
medium adherent.

Data analyses: Data was analysed using SPSS 17.0 for
windows. Categorical values were compared using
chi square test. Odds ratios (with 95% confidence
interval) were calculated from 2x2 contingency
table. Adherence was represented in percentage and
treated as continuous value. For analysis of
adherence, a cut off value of “80%” was used, as has
been done in previous studies (18,19). ‘P’ value of <
0.05 was considered as statistically significant for all
analyses. Association of adherence with MMAS were
checked with the help of linear regression using
MMAS as the dependent variables and study
variables as independent variables

Results

After pilot-testing and refining the questionnaire
with 20 individuals, a total of 440 study subjects
were interviewed from 2 villages of rural field
practice area. Table 2 shows the socio demographic
and clinical characteristic of study subjects.
According to the 80% cut off level, 321 (73%) of the
subjects were found to be adherent while 119 (27%)
were non-adherent. There were a total of 199 males
and 241 females. No statistically significant
difference was however seen regarding adherence
between sexes. Maximum 228 (51.8%) cases was
seen in age group of 50 -60 years. The proportion of
cases observed among the elderly i.e. more than 60
years was 18.1%. Statistically significant level of
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adherence (p <0.05) was seen with increasing age,
increasing socio economic status and increasing level
of education. Married subjects and those having
positive family history of hypertension were also
more adherent to therapy and it was also statistically
significant (p <0.05).

Table 3 shows the predictors of patient variable for
MMAS < 2. The regression analysis for this equation
predicts that age, educational status, monthly
income and number of prescribed drugs were
positively associated with MMAS score while missing
the dose and symptomatically relief were inversely
correlated with the score. Numeric obtained the
largest 8 weight (8 =0.023, p<0.001), demonstrating
that it made the largest contribution to the
regression equation, while holding all other
predictor variables constant

Table 4 shows the prevalence of various personal,
disease related, medication related and health care
related characteristics that in the patient's views
affected their drug adherence. While factor such as
understanding the need of medication (63.2%) and
effectiveness of the prescribed medication (57.7%)
along with availability of support system (81.8%),
were associated with better adherence, the most
common discouraging factors were cost of
medication (40.2%) forgetfulness (28.8%), increased
duration of treatment (26.6%), perceived side effects
(17.0%) and dissatisfaction with the health care
provider (12.8%).

Discussion

Adherence to antihypertensive therapy as measured
by our study was 73% in the studied rural population,
when defined by the 80% cut off. The factors
showing significant associations with adherence
were age, number of drugs prescribed along with
patients’ knowledge of the disease and treatment
including their beliefs and practices.

Among the studies conducted on various
populations of the world, using a similar cut off for
adherence, our observation is higher than what has
been reported in a similar study in Malaysia (44.2%)
(9) and comparable to another study conducted in
Egypt (74.1 %) (20) but lower than the study
conducted by Inkster ME et al in the Western
population of Scotland which reported adherence as
91% (21). However, population studies with larger
samples are needed to support the findings and
claim that people of a developing nation like ours,
are generally more adherent to their medication.
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Age was found to be significantly and independently
associated with adherence in our study, with better
adherence observed in older people. This finding is
consistent with other studies (22,23) although there
are studies which show either that either is no
association (20,21) or decreasing adherence with
increasing age (24). Reason for better adherence in
this age group could be due to better support system
provided by the family members leading to reducing
self-reliance. It is common and usual practice for
other family members in Indian society, particularly
in rural area to take full responsibility of the
medication routine of the patients.

A direct relationship was observed between
adherence and number of pills prescribed. Patients
on mono therapy were seen to be less adherent
compared to those on two or three drugs. This
finding is in contrast to that which has been
frequently reported. A meta-analysis of eight studies
reports that the average adherence for once-daily
dosing was significantly higher than for multiple daily
dosing (91.4% vs. 83.2%, respectively<0.001) (25).
Another study conducted by Hassan NB et al in an
Asian population9 however identified no relation
between increasing number of drugs and poor
adherence. One reason for better adherence in multi
daily dosing could be that patients on multiple pills
feel that the severity of their disease is significant
and hence become more cautious with their
treatment, while those those on mono therapy,
usually take their treatment lightly. Another reason
could perhaps be that when patients have to take
multiple medications, they are less prone to forget
about taking them.

Knowledge of hypertension significantly affected
adherence in our study population. Patients who
were aware of the association between certain risk
factors for hypertension, such as high salt intake,
stress and a positive family history, had better
adherence compared to those who with poorer
knowledge. Krousei-Wood et al in their study in the
developed world, however, found no association
between patients knowledge and adherence (23).
Egan et al (26) found forgetfulness, adverse effects
and not liking to take medication among the reasons
for poor adherence in a nationally representative
sample in the United States. Commonly encouraging
factors, such as understanding the need and
effectiveness of medication, a good support system
and employing methods to reduce forgetfulness
such as keeping medication in sight, are all
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significantly associated with better adherence in our
population. Similarly, among the discouraging
factors commonly reported in our population were
cost (40%), followed by forgetfulness (28%) and
increased duration of treatment (27%).

Since self-reporting was used as the only method of
measuring adherence in our study. This can be one
of the limitations. This method has the
disadvantages of recall bias of eliciting only socially
acceptable responses and hence may have
overestimated adherence. However, it is simple,
economically feasible and the most useful method in
population settings. Apart from harbouring the
known limitations of the cross-sectional design, our
study involved subjects from two villages only and
hence the results cannot be generalized. Most
adherence studies based on self-reporting generally
ask patients to give information about long durations
(usually ranging from 1 month to 1 year) to avoid any
bias introduced by the brevity of the duration.
Increasing the duration of time period however
increases the chance of introducing recall bias. Self-
reported adherence based on a short duration of
time even has equal chances of being under-
reported as well as over-reporting, depending on the
patient's behaviour in the recent past, but it
somehow minimizes the chance of recall bias and
hence is more accurate.

The use of validated tools in our study further
strengthens the reliability of our results. MMAS had
a significant linear relation with adherence
measured as a continuum. Most of the factors
associated with adherence were associated with
MMAS score of < 2, more studies, however, are
needed to demonstrate the validity of MMAS in the
population based study. Factors which were
common and significantly affecting adherence has
only been included in the present study.

Conclusion

To conclude, our study found younger age,
monotherapy, poor awareness and low socio
economic status to be the strongest factors affecting
adherence to anti-hypertensive medication. Future
studies are recommended to confirm our findings, as
adherence to medication predicts better outcomes
and indicators of poor adherence to a medication
needs counselling and interventions to improve
adherence. Education campaigns to increase
awareness about the risk factors, natural history,
complications and treatment of hypertension is
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strongly recommended and needs implementation.
Global events, such as World Hypertension Day and
World Heart Day could be used as a forum to
highlight these issues.

Recommendation

Patient support groups can be employed to help the
non-adherent patients. Print and audio visual media
would be very helpful in dissemination of
information. Most importantly, health care provider
and health educators along with medical social
workers should pay special attention to patient
education and counselling when dealing with
hypertensive patients.
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Tables

TABLE 1 DESCRIPTIVE ITEMS FOR STUDY SUBJECT ADHERENCE QUESTIONNAIRE
A. Patients factors a) Forgetfulness
b) Lack of belief in the value of the medication
¢) Actual and perceived adverse effects of the drug
d) Lack of complete understanding of medication
e) Perceived lack of efficacy of drug
f)  Available of support system
a) Few symptoms present
b) Perceived seriousness of disease change
a) Complexity of regimen e.g. frequency of daily doses
b) No. of drugs prescribed
c) Occurrence and severity of adverse effects
d) Unpleasant taste or smell
e) Increased duration of treatment
a) Cost of medication
b) Use of multiple physicians
c) Dissatisfaction with their healthcare provider
d) Long waiting time or inconvenience.

B. Disease factors

C. Maedication related factors

D. Health care system related factors

TABLE 2 DEMOGRAPHIC AND CLINICAL CHARACTERISTICS OF STUDY POPULATION

Characteristics Adherent (> 80%) Non adherent (<80%) P value
N=321 (VEYA) N=119 (27%)

Age in years

40-50 132 (30.1) 76 (57.6) 56 (42.3) X?=23.5

50-60 228 (51.8) 178 (78.0) 50 (22.0) 0.0001

>60 80 (18.1) 67 (83.7) 13 (16.3)

Sex

Male 199  (45.3) 154 (77.4) 45 (22.6) X2=3.62

Female 241 (54.7) 167 (69.2) 74 (30.8) 0.05

Education

Illiterate 119  (27.0) 71 (60.0) 48 (40.0)

Primary or below 108 (24.5) 83 (77.0) 25 (23.0) X?=14.7

Intermediate 0.002

/secondary 128 (29.0) 101 (78.0) 27 (22.0)

Graduation and above 85 (19.5) 66 (77.6) 19 (22.4)

Socio Economic Status

Lower 174 (39.5) 138 (79.3) 36 (20.7) X2=9.48

Upper lower 120 (27.3) 82 (68.0) 38 (32.0) 0.05

Lower middle 62  (14.0) 38 (61.0) 24 (39.0)

Upper Middle 57  (13.0) 42 (73.7) 15 (26.3)

Upper 27 (6.3) 21 (77.8) 06 (22.2)
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Marital Status
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Single 14 (3.2) 05 (35.7) 09 (64.3)

Married 389 (88.4) 293 (75.3) 96 (24.7) X?=13.1

Widowed 37 (8.4) 23 (62.2) 14 (37.8) 0.001

Family H/O HTN

Present 213 (48.5) 172 (81.0) 41 (09.0) X?=12.7

Absent 227 (51.5) 149 (65.6) 78 (34.4) 0.001
TABLE 3 PREDICTORS OF FACTORS FOR MMAS < 2

Characteristics B 95% Confidence interval P value \

Age 0.126 0.076 — 0.207 0.35

Educational Status 0.237 0.123-0.454 0.001

Monthly income 0.022 0.0001 - 0.044 0.001

Mono therapy 0.142 0.120-0.167 0.001

Missing the dose -0.146 -0.084 - -0.216 0.50

Symptomatic relief -0.36 -0.63--0.15 0.007

TABLE 4 ENCOURAGING AND DISCOURAGING FACTORS FOR ADHERENCE (N=440)
Reason for non adherence

Availability of support system
Understanding the need of medication
Readily availability of medicine
Keeping medication in sight
Effectiveness of prescribed drugs

No. of drugs prescribed

Factors

Encouraging factors

Discouraging factors

Cost of medication
Forgetfulness

Increased duration of treatment
Actual and perceived adverse effects of the drug
Dissatisfaction with the health care provider

Cultural beliefs

Lack of understanding the prescription
Perceived lack of efficacy of drug

326

No.
360
278
266
262
254
244
177
127
117

(%)
81.8

63.2
60.4
59.5
57.7
55.4
40.2
28.8
26.6
17.0
12.8

10.0
8.9

7.1



