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Abstract

Purpose: To evaluate the association between patient's knowledge of hypertension management and
medication adherence.

Methods: A cross-sectional study was undertaken with 385 hypertensive patients who visited outpatient
departments in two public hospitals in Quetta City, Pakistan. Besides demographic and disease-related
questions, two validated questionnaires (Hypertension Fact Questionnaire and Drug Attitude Inventory)
were used for data collection. Descriptive statistics were to determine the demographic and disease
characteristics of the patients while Spearman rank correlation was employed to measure the
association between knowledge and drug adherence.

Results: Out of 385 patients, 236 (61.3 %) of the patients had average knowledge about hypertension
while 249 (64.7 %) were categorized as poor adherent. No patient was considered as good adherent in
the study. Correlation coefficient between total score of knowledge and total adherence was — 0.170 (p
< 0.001), indicating an inverse association between knowledge scores and adherence level.
Conclusion: Although the level of knowledge was average, patients were unsure of the benefits of
continuous medication use which resulted in non-adherence to regimens. Educating patients about the
benefits of medications and clarifying doubts regarding medication use should result in better control of
hypertension
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INTRODUCTION

Hypertension is a major global concern and is
one of the key preventable risk factors for
cardiovascular events. It has massive
disturbing impact on the population’s health,
resulting in unnecessary morbidity and
mortality. Hypertension alone is held
accountable for more than 5.8 % of death
worldwide, loss of 11.9 % year of life and
adjusted life of 1.4 %. The assessment,
management and control of hypertension still
carry a great challenge for health care
researchers [1]. Within the context of
hypertension management, a number of
factors are targeted as influencing agents but
non-adherence to treatment is still counted as
one of the major contributing factors to poor
management and control of hypertension.

Adherence has multiple definitions but the
essence remains the same in every
statement. It is “the extent to which patients
stay with the recommendations of health care
professionals” [2]. Sometimes, compliance
and concordance are also used for the same
purpose but have been replaced, as
adherence focuses on patients and follows
an active approach. While focusing on
chronic diseases in general and hypertension
in particular, these recommendations include
instructions  about continuous use of
medication, life style modification, home
monitoring and self-assessment [3]. Being a
decisive component in achieving success of
therapy, adherence to antihypertensive
medication has been a topic of interest for
health care researchers [4,5] and based on
the results and conclusions, various
approaches have been developed and
implemented [6]. A number of studies
highlighted multiple issues in non-adherence,
including knowledge about hypertension by
patients towards hypertension; the outcomes
are not encouraging as far as adherence to
medication is concerned [7].

The major population burden of the world is
carried by Asia where the frequency of
cardiovascular risk is also on the high side

[8]. Very low degree of knowledge about
hypertension and other cardiovascular
conditions in the continent has often been
reported [9]. Adequate data are not available
on the extent of knowledge about
hypertension and risk factors amongst
Pakistanis, especially in those areas where
incomes are low, including tribal areas, and
among persons with no formal education and
lack access to health facilities. Hypertension
affects 23 % of the population, 18 % of
persons aged > 15 years and 33 % of adults
aged > 45 years [10]. Thus, the disease is
emerging as a major clinical and public-
health problem in Pakistan.

Another study revealed that 18 % of the
people in Pakistan suffer from hypertension
with every third person above 40 years of age
becoming increasingly vulnerable to a wide
range of diseases, including myocardial
infarction, stroke, atrial fibrillation, heart
failure and renal failure. It was also
mentioned that only 50 percent of the people
suffering from hypertension were diagnosed
and that only half of those diagnosed were
ever treated. Half of those treated for
hypertension  were  prescribed correct
medication to effectively control the condition.
Thus only 12.5 % of hypertension cases were
adequately controlled [11]. At the same time,
a large proportion of the population is
unaware of their condition, which is alarming.

Therefore, the objective of this study was to
investigate  the  association  between
knowledge about hypertension and
medication adherence amongst patients in
Quetta City, Pakistan.

METHODS
Study design and recruitment of subjects

A cross-sectional, observational study was
employed as the method of data collection.
Based on the prevalence of hypertension, a
sample of 385 hypertensive patients was
selected between the months of September
2009 and November 2009 from two tertiary
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care hospitals in Quetta, Pakistan, namely,
Sandamen Provisional Hospital and Bolan
Medical Complex Hospital. Both of these
institutions carry the major population burden
from all over the province of Baluchistan with
a large proportion of low income patients.

The inclusion criteria were: patients at least
18 years old, confirmed diagnosis of essential
hypertension, those using antihypertensive
agents for the last six months, and ability to
speak and write in Urdu, the national
language of Pakistan. The exclusion criteria
were: patients aged < 18 and > 80 years,
patients with co-morbidities, immigrants from
other countries and pregnant women.

Ethical issues

As there was no human ethical committee for
non-clinical studies in the said institutions,
permission from the respective medical
superintendents was obtained. Patients who
agreed to participate were briefed on the
nature and objectives of the study. Written
and signed consent of the patients was
obtained prior to data collection and this was
followed by verification by the pharmacist
working in cardiac units. The patients were
assured of the confidentiality of their
responses and their right to withdraw from
the study with no penalty or consequences
regarding their treatment.

Data collection

Two different questionnaires were used for
the data collection. The Hypertension Fact
Questionnaire (HFQ) was used to assess the
level of knowledge and Drug Attitude
Inventory (DAI-10) was used to measure the
level of adherence of the hypertensive
patients. Both instruments were pilot-tested
with 40 established hypertensive patients for
reliability and validity. The aim of the pilot
study was to reveal difficulties in
understanding the theme and meaning of the
questions. Estimated amount of time of
completion and willingness of the patients to
participate in an interventional educational

program was also taken into account. The
data for patients involved in the pilot study
was not taken into account in the main study.

The instruments, originally constructed in
English, were translated into the national
language of Pakistan (Urdu) by a cardiologist
with bilingual capabilities. It was made sure
that the essential meanings of the items were
preserved during translation. The translation
was reconfirmed by a professor stationed at
an academy of Urdu language. As the
originality and consistency of the two
instruments were stabilized, the final versions
were reviewed and approved by the
researchers. Little modification was
necessary in order to improve
comprehension by patients, but it was
ensured that their original reliability and
validity were retained. In addition to the two
instruments, another form was also added to
collect socio-demographic data that included
age, gender, education, income, locality and
duration of hypertension. Four pharmacists
were trained to use HFQ and DAI-10 by the
principal researcher and two cardiologists
working in the respective hospitals. Focused
group discussions were continuously held
among the pharmacists, researchers and
cardiologists to maintain the reliability of the
data collection process. The data obtained
were verified by the cardiologists and
analyzed by the research team.

Knowledge assessment tool

HFQ, comprising 15 questions, was used to
assess the knowledge of patients about
hypertension, its causes, treatment and
management. Each response was scored as
‘yves’, ‘no’ or ‘do not know’. The HFQ was
constructed by the research team after
extensive literature survey [12,13]. The
scoring range of HFQ was 15 (maximum) to 0
(minimum). A cut off level of < 8 was
considered as poor, 8-12 average, and 13-15
as adequate, knowledge about hypertension.
Knowledge scores for individuals were
calculated and and summed up to give the
total knowledge score.
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Measurement of adherence

DAI-10 (DAI) was used to measure the rate
of drug adherence in the study patients. DAI
consisted of 10 items with responses in the
form of ‘yes’ or ‘no’, with scores ranging from
10 as maximum to -10 as minimum [14,15].
Patients scoring in the negative range were
considered non-adherent, 0 - 5 moderate
adherent, and 6 - 10 adherent.

Data analysis

Descriptive statistics were applied to compute
the demographic and disease characteristics
of the patients. All analyses were performed
using SPSS version 16.0 (SPSS Inc.,
Chicago, IL). Spearman rank correlation test
was used to measure the association
between knowledge and drug adherence.

RESULTS

Patients’ demographics

HFQ and DAI-10 were pilot-tested with 40
established  hypertensive  patients  for
reliability and validity (Cronbach & = 0.70 for
HFQ and 0.65 for DAI-10). The demographic
characteristics of the study patients are
presented in Table 1, including the frequency
distribution of the study patients and disease-
related data. The mean age of the patients
was 39.0 £ 6.6 years, 68.8 % of whom were
males. The mean duration of hypertension
was 3.01 £ 0.94 years.

Knowledge scores

Table 2 describes the responses of the
patients to HFQ in descending order. The
HFQ scores ranged between 0 and 15.
Overall mean score was 8.03 = 0.42 and
median score 8. Out of the 385 patients 146
(37.9 %) were within the poor knowledge
range, 236 (61.3 %) moderate and only 3
patients (0.8 %) showed adequate general
knowledge  about hypertension.  Poor
knowledge was apparent in responses to
questions relating to onset and management

(questions 3 and 5) and dietary control of
hypertension (questions 11, 12 and 13)
where correct answers to these questions
were 27.8, 30.4, 13.5, 20.5 and 23.6 %,
respectively. Correct answers, 96.4, 92.5,
85.7 and 77.9 %, were highest in response to
questions 7, 9, 15 and 1, respectively.

Table 1: Characteristics of survey respondents
(N=385)

Characteristics Freq %
Age (39.0246.60)

18-27 48 12.5
28-37 186 48.3
38-47 128 33.2
>48 23 6.0
Education Level

llliterate 9 2.3
Religious 62 16.1
Primary 7 1.8
Matric 51 13.2
FA/FSc 51 13.2
BA/BSc 154 40.0
Masters 51 13.2
Income

Nil 97 25.2
< Pk Rs 5000 2 0.5
Pk Rs 5000- Pk Rs 10000 22 5.7
Pk Rs 10000- Pk Rs 15000 104 27.0
> Pk Rs 15000 160 41.6
Disease duration (3.01+ 0.94)

<1year 26 6.8
1-8 years 89 23.1
3-5 years 124 32.2
> 5 years 146 37.9
Gender

Male 265 68.8
Female 120 31.2
Occupation sector

Jobless 97 25.2
Public sector 78 20.3
Private sector 134 34.8
Businessman 76 19.7
Locality

Urban 289 75.1
Rural 96 24.9

*1 Pk Rs (Pakistani rupees) = 0.01172 USD (US dollars)
Adherence scores

The responses of the patients to DAI-10
scale are provided in Table 3. The DAI-10
test scores ranged between 10 and -10 with
the overall mean score -1.74 +2.154 and
median score -2. Out of the 385 patients 249
(64.7 %) were categorized as poor adherent
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Table 2: Responses to hypertension knowledge items

Hypertension knowledge item Yes (%) No (%) Don’t know (%)
Do you know the normal values of blood pressure? 77.9 221 0.0
Elevated BP is called hypertension 52.2 17.7 30.1
Hypertension is a condition which can progress with age 27.8 70.1 2.1
Both men and women have equal chance of developing 20.3 79. 0.8
hypertension

Hypertension is a treatable condition 30.4 68.1 1.6
The older a person is, the greater their risk of having 67.3 31.2 1.6
hypertension

Smoking is a risk factor for hypertension 96.4 3.4 0.3
Eating fatty food affects blood cholesterol level which is a 41.0 48.6 10.4
risk factor for developing hypertension

Being overweight increases risk for hypertension 92.5 7.5 0.0
Regular physical activity will lower a person's chance of 421 56.4 1.6
getting hypertension

Eating more salt has no effect on blood pressure 86.5 13.5 0.0
Dietary approaches to reduce hypertension do no good 20.5 78.7 0.8
White meat is as good as red meat in hypertension? 23.6 75.6 0.8
Medication alone can control hypertension? 39.2 59.0 1.8
Hypertension can lead to other life-threatening diseases? 85.7 11.7 2.6

Note: Knowledge was assessed by giving 1 to correct answer and 0 to the wrong answer. The “don’t know”
response was also taken as 0. The scale measured knowledge from maximum 15 to minimum 0. Scores <
8 were taken as poor, 8 - 12 average, and 13 - 15 adequate knowledge of hypertension. Mean knowledge

was 8.03 £0.415.

Table 3: Drug adherence data

Drug adherence item True (%) False (%)

For me, the good things about medication outweigh the bad 58.4 41.6
| feel uncomfortable on medication. 69.6 30.4
| take medications of my own choice. 40.3 59.7
Medications make me feel more relaxed. 60.3 39.7
Medication makes me feel tired and sluggish. 84.4 15.6
| take medication only when | am sick. 93.0 7.0

| feel more normal on medication. 76.9 23.1
It is unnatural for my mind and body to be controlled by medications. 40.0 60.0
My thoughts are clearer on medication. 4.9 95.1
By staying on medications, | can prevent getting sick. 60.0 40.0

Note: Adherence was assessed by giving 1 to correct answer and -1 to the wrong answer. The scale
measured adherence from a maximum of 10 to a minimum of -10. Any negative score was rated as poor
adherence,,0 - 5 as moderate adherence and 6 - 10 as good adherent. Mean adherence was -1.74 + 2.15.

and 136 (35.3 %) as moderate adherent to
their therapies. No patient was considered
good adherent. Poor adherence was
apparent in responses to questions 9, 5 and
2 where correct answers constituted 4.9, 15.6
and 30.4 %, respectively. Correct answers,

93.0 and 76.9 %, were highest in response to
questions 6 and 7, respectively.

The Spearman Rank order correlation
coefficient between total score of knowledge
and total adherence was — 0.170 (p < 0.001)
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indicating an inverse association between
knowledge scores and adherence level.

DISCUSSION

Hypertension is the most prevalent non-
communicable disease in the society but
sadly, control of the disease is suboptimal.
Although the patients had average
knowledge about hypertension, the level of
adherence was poor. In the context of the
Pakistani population, the effect of knowledge
possessed by the patients on drug adherence
is still uncertain as there was no previous
study in the same area that can be compared
with the present study. However, studies
undertaken in some developed countries
indicate mixed responses. In the present
study, knowledge had inverse relationship to
drug adherence, suggesting that there are
other factors for the patients’ non-adherence
which need to be explored.

There is evidence that knowledge or
information can indeed have an influence on
the level of drug adherence. A number of
studies support such an association in which
a positive relationship was found between
knowledge and adherence [16 17]. Studies
that measure determinants in successful drug
adherence do portray knowledge as one
influencing  factor in achieving good
adherence to therapy [18]. In certain cases,
knowledge is again highlighted to be
associated with adherence but only under
certain conditions and circumstances [19]. In
contrast, there are also studies that found no
association [20].

The apparent reason for the conflicting
outcomes and opinions may be due to
differences in the concept and definition of
adherence and knowledge. Sometimes, the
effect of other factors cannot be discounted
too. Since adherence is a multi-factor
phenomenon, success or failure of therapy is
not dependent on a single factor. Other
factors such as age, gender, low
socioeconomic status, prescribed drugs,
posology, lack of social support, poor patient-

provider relationship, cost, forgetfulness, and
presence  of  psychological problems
(especially depression) should also be kept in
mind and evaluated before coming to a
conclusion [21].

In the broader context of achieving optimal
pharmaceutical care, one aspect stresses
patients’ own understanding of disease,
nature, management and treatment. This
maximizes opportunity to exercise better
control over the disease condition. In our
case, a large proportion of the patients did
not have a clear understanding of the disease
they were suffering from, and had little
information on treatment and management of
hypertension. There is no established
process of collaborative patient care as the
key players in the health care system still
bicker over roles and responsibilities, a
situation that has adversely affected patient
care services. Thus the interaction of the
patient with the health care professional is
rather limited which is probably one reason
for poor adherence. It is high time that a
patient-centred approach is adopted whereby
the patient is involved in decision-making
about his/her health.

Another aspect of patient care revolves
around the Health Belief Model which states
that attitudes and beliefs of individuals can
explain health behaviour [22]. In this model,
perceived benefits and barriers in the health
care regimen play a vital role in achieving
therapeutic success. In our study, patients
were seen making independent assessments
of their disease, including its treatment and
management, and were using different health
systems (Ayurvedia and allopathy). This
could be another reason for non-adherence
to medication as multiple opinions from
different health system alternatives as well as
spiritual healers can complicate issues for the
patient. Although some of the systems are
not approved by the official authorities, their
influence is pronounced in the population.
The results notwithstanding, it is important
that the patient should be educated on all
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aspects of the phenomenon rather than on a
single or a few issues. It should also be
addressed by social and medical researchers
foregoing achieve a fuller understanding of
the underlying issues while the outcome of
such studies should be utilized in policy and
decision-making by government officials and
members of the health care team.

Limitations of the study

One possible limitation of this study is that it
may appear as an observational study on
outpatients in public hospitals that are usually
attended by low to middle income and
uneducated population. The high income and
educated group also utilizes the health
facilities but usually in cases of emergency;
at other times, they attend private health
facilities. Thus, the results of our research
may not represent an accurate picture of the
entire population.

CONCLUSION

Success of therapies is dependent upon the
level of medication adherence carried out by
patients. It is often believed that knowledge is
one key factor in achieving better adherence.
However, knowledge had an inverse relation
in our cohort. It was also observed that
patients had confusing perception of drug
usage. Health care professionals can play a
major role in this regard and a collaborative
care approach should facilitate the education
of patients about the benefits of medications
and the importance of continuous medication
use especially in the treatment and
management of chronic diseases. Further
studies are also recommended to identify the
major contributory factor to non-adherence.

CONFLICT OF INTEREST

The authors declare no conflict of interest, in
part or whole. No funding was received for
this study.

ACKNOWLEDGMENT

The authors wish to thank the patients for
participating in the study, and the hospital
practice staff for their support.

REFERENCES

1. Kannel WB. Blood pressure as a cardiovascular risk
factor. JAMA, 1996, 275: 1571-1576.

2. Carpenter R. Perceived threat in compliance and
adherence research. Nurs Inq, 2005; 12: 192-
199.

3. Chobanian AV, Bakris GL, Black HR, Cushman
WC, Green LA, Izzo JLJ, et al. The Seventh
Report of the Joint National Committee on
Prevention,  Detection,  Evaluation, and
Treatment of High Blood Pressure: the JNC 7
Report. JAMA, 2003; 289: 2560-2572.

4. Kim EY, Han HR, Jeong S, Kim KB, Kang E, Kim
MT. Does knowledge matter? Intentional
medication nonadherence among middle-aged
Korean Americans with high blood pressure. J
Cardiovasc Nurs, 2007; 22: 397-404.

5. Fongwa MN, Evangelista LS, Doering LV.
Adherence to treatment factors in hypertensive
African American women. J Cardiovasc Nurs,
2006; 21: 201-207.

6. Schroeder K, Fahey T. Improving adherence to
drugs for hypertension. Br Med J, 2007; 335:
1002-1003.

7. Chaves ES, Lucio IM, de Araujo TL, Damasceno
MM. Efficiency of health education programs
for adults with high blood pressure. Rev Bras
Enferm, 2006; 59: 543-547.

8. Pinto RJ. Risk factors for coronary heart disease in
Asian Indians: clinical implications  for
prevention of coronary heart disease. Indian J
Med Sci, 1998; 52: 49-54.

9. Rankin J, Bhopal R. Understanding of heart disease
and diabetes in a South Asian community:
cross-sectional study testing the 'snowball’
sample method. Public Health, 2001; 115:
253-260.

10. Council PMR. National Health Survey of Pakistan.
Karachi, Pakistan 1998.

11. Shaikh NA. 18% population suffering from
hypertension 2005.

12. Viera AJ, Cohen LW, Mitchell CM, Sloane PD. High
blood pressure knowledge among primary
care patients with known hypertension: a North
Carolina Family Medicine Research Network
(NC-FM-RBN) Study. J Am Board Fam Med,
2008; 21(4): 300-308.

13. Roca B, Nadal E, Rovira RE, Valls S, Lapuebla C,
Lloria N. Usefulness of a Hypertension
Education Program. South Med J, 2003;
96(11): 1133-1137.

14. Voruganti L, Awad AG. Neuroleptic dysphoria:
towards a new synthesis.

Trop J Pharm Res, April 2011;10 (2):131



15.

16.

17.

18.

Saleem et al

Psychopharmacology (Berl), 2004; 171: 121-
132.

Jong-Hoon K, Seong-Youn K, Yong MA, S.K. Y.
Subjective  response to clozapine and
risperidone treatment in outpatients with
schizophrenia. Prog Neuropsychopharmacol
Biol Psychiatry, 2006; 30(2): 301-305.

Kjellgren  Kl, Ahlner J, Sdjo R. Taking
antihypertensive medication - controlling or co-
operating with patients? Int J Cardiol, 1995;
47: 257-268.

Orth JE, Stiles WB, Scherwitz L, Hennrikus D,
Vallbona C. Patient exposition and provider
explanation in routine interviews and
hypertensive patients’ blood pressure control.
J Health Psychol, 1987; 6: 29-42.

Heurtin-Roberts S, Reisin E. The relation of
culturally  influenced  lay  models  of

19.

20.

21.

22.

hypertension to compliance with treatment. Am
J Hypertens, 1992; 5: 787-592.

Becker MH. Understanding patients compliance. In:
Cohen SJ, Ed.. New direction in patient
compliance: Stockholm Lexington Books;
1978.

Haynes RB, Sackett DL, Gibson ES, Taylor DW,
Hackett BC, Roberts RS. Improvement of
medication  compliance in  uncontrolled
hypertension. Lancet, 1976, 97: 1265-1268.

Osterberg L, Blaschke T. Adherence to medication.
NEJM. 2005; 353: 487-97

Bennett SJ, Milgrom LB, Champion V, Huster GA.
Beliefs about medication and dietary
compliance in people with heart failure: an
instrument development study. Heart Lung,
1997; 26: 273-279.

Trop J Pharm Res, April 2011;10 (2):132



