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Abstract

Introduction: Hypertension is one of the common non-communicable diseases and public health problem among developed
and developing countries. The lack of knowledge and awareness on hypertension and poor adherence of medication are a
major challenge to control hypertension and prevent its complications. Our study aimed to assess the knowledge, awareness
of hypertension and adherence to medication among hypertensive patients attending the medical clinics of a tertiary care
center, Eastern Province of Sri Lanka.

Methods: A descriptive cross-sectional study was conducted among hypertensive patients to assess knowledge, awareness
of hypertension and adherence to medication in medical clinics in a tertiary care for 6 months duration. Data were collected
by using pretested and validated Hypertension Facts Questionnaire. Their medication adherence and the reasons for
nonadherence were studied using Medication Adherence Scale. Data were analyzed using SPSS (version 18) analytical package
and the chi-square test was performed. The scoring system was used to categorize the level of knowledge and awareness of
hypertension among patients.

Results: The majority of patients had moderate-to-high knowledge (101, 65.8%) about hypertension and had moderate-to-
high awareness (111, 73.2%) on hypertension. Even though, 134 (87.6%) patients knew that they have hypertension, and 108
(70.6%) patients did not know their blood pressure value at the time of diagnosis. Most of the patients (90, 58.8%) had good
drug adherence, and most of them (141, 92.1%) thought that taking medicine plays a key role to control their blood pressure.
The main reasons for nonadherence of medication were forgetfulness (39, 32%) and expenses (46, 35.4%). The knowledge
and awareness about hypertension among respondents were significantly associated with educational level (p < 0.05)
Conclusion: Most of the patients had adequate knowledge on the risk factors and complications of hypertension. But
they were unaware about their disease status, and their diagnosis, target organ damage and recent blood pressure values.
The drug adherence was reasonably adequate. The main reasons for nonadherence of medication were forgetfulness and
expenses.
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Introduction vital in programs and interventions to control hypertension.
Efforts are targeted to increase public knowledge and aware-
ness about the risks associated with uncontrolled blood pres-
sure. Improved recognition of the importance of systolic

Hypertension is one of the common non-communicable dis-
eases in the world affecting most of the adult population. It is
one of the major risk factors for stroke, coronary artery dis-
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blood pressure is mandatory for medical professionals as one
of the major public health and medical challenges in the pre-
vention and treatment of hypertension.* Therefore, it is
important to assess a patient’s knowledge and awareness of
hypertension. There were few previous studies conducted to
assess the knowledge, awareness and attitudes of hyperten-
sion especially related to systolic blood pressure in a hyper-
tensive population in Sri Lanka.’” These studies showed that
lack of knowledge and awareness on hypertension and poor
adherence of medication among patients are a major chal-
lenge to control hypertension in Sri Lanka. Our study aimed
to assess the knowledge, awareness of hypertension and
adherence to medication among hypertensive patients attend-
ing the medical clinics of a tertiary care center, Eastern
Province of Sri Lanka.

Methods
Study design

This was a descriptive cross-sectional study.

Study area

The study area was medical outpatient clinics of a tertiary
care center, Eastern Province of Sri Lanka.

Study setting

The hypertensive patients attending the medical clinics of a
tertiary care center, Eastern Province of Sri Lanka, were
included in this study. The Teaching Hospital, Batticaloa, is
the only tertiary care center in eastern Sri Lanka. Majority of
the hypertensive patients from all over the Batticaloa
attended the general medical clinics of Teaching Hospital,
Batticaloa. Hence, we hope that the knowledge, awareness
and adherence of the community will be represented in this
study.

Sampling size

A total of 153 patients were recruited from the medical out-
patient clinics of a tertiary care center, Eastern Province of
Sri Lanka.

Sampling and recruitment procedure

The eligible respondents were selected by simple rand-
omized technique. The purpose, risk and benefits of study
were explained and their informed written consent was
obtained. Patients who refused to give informed written con-
sent were excluded. The blood pressure measurements were
taken by medical officers on the day of interview, using a
mercury sphygmomanometer, in a comfortable resting posi-
tion, sitting with forearm supported and the palm upward.
The target blood pressure of <130/80 mmHg for patients

with diabetes and chronic kidney disease and <140/90
mmHg for patients with non-diabetic and non-chronic kid-
ney disease are considered safe.

Sampling period

The study was conducted for a period of 6 months from 1
February to 31 July 2019.

Inclusion and exclusion criteria

Patients above 18 years of age who are mentally competent,
previously diagnosed as hypertensive by consultant physi-
cians and attending medical clinics for 3 months or more to
the Teaching Hospital, Batticaloa, were included. Patients
who are pregnant and those who are unable to give consent
were excluded in this study.

Sample size determination

There were few previous studies conducted to assess the
knowledge, awareness and attitudes of hypertension espe-
cially related to systolic blood pressure in a hypertensive
population. According to previous studies and sample calcu-
lation formula, the final sample size was calculated. The
sample size calculation formula is as follows:

Z’p (1 -p)

N

where N is the minimal sample size, Z is the critical value
(1.96) of specified 95% confidence interval, P is the antici-
pated population proportion (0.5), and d is the absolute pre-
cision required on either side of the proportion (5%); a
non-response rate of 5% is assumed. Thus, the final sample
was 153.

Development of questionnaire

Hypertension Fact Questionnaire was used to collect data
which was designed as a tool, using the existing literature,
practicing physicians and cardiologists to assess the knowl-
edge and awareness among the hypertensive patients.>” The
questionnaire was initially designed in English and then
translated to Sinhala and Tamil language. The questionnaire
consists of 14 questions with different appropriate responses
to assess the patients’ knowledge and 12 questions with dif-
ferent appropriate responses to assess the patients’ awareness
on hypertension. A score of >10, 6-10 and <6 are consid-
ered as high, moderate and low level of knowledge and
awareness, respectively.

Medication Adherence Scale

Their medication adherence and the reasons for non-adher-
ence were studied using Medication Adherence Scale.>” This
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questionnaire consists of several questions with “yes” or “no”
responses and a set of open-ended questions for reasons for
nonadherence. The score for the scale range within low (<6),
medium (6 to <8) and high (8) adherence. Higher scores
indicate poor adherence. All patients who answered yes for at
least one question were considered as nonadherent.

Pretest and validation of the questionnaire

A self-prepared, pretested and validated questionnaire was
based on the pre-existing facts related to hypertension with-
out copying originality and obtained content expert valida-
tion of facts consisting of two medical professors, two
consultant physicians, one cardiologists, two senior regis-
trars and one highly qualified English, Sinhala and Tamil
teacher. It was pretested during the pilot study with patients.
The questionnaire was initially designed in English and then
translated to Sinhala and Tamil languages.

Ethical consideration

Ethical approval was obtained from the Ethical Review
Committee, Faculty of Health Sciences, Eastern University
of Sri Lanka.

Statistical analysis

The collected data were entered in a Microsoft Excel sheet
and were analyzed using SPSS (version 18) analytical pack-
age, and the chi-square test was performed. The results were
presented as counts, percentages, table of frequencies and
mean * SD for continuous variables. The significance was
declared at p-value less than 0.05 and presented using narra-
tive texts and tables.

Results

The basic sociodemographic details of the respondents are
shown in Table 1. The total sample consisted of 153 hyper-
tensive patients with a mean age of 60.78 years (SD = 11.15)
which includes 102 (66.7%) males and 51 (33.3%) female)
with a male-to-female ratio of 1:2. The majority of patients
were Sri Lankan Tamil (55.9%) and Sri Lankan Muslim
(45.1%). Most of them studied up to primary or ordinary
level education (81.7%). Most are self-employed (61.4%).
Furthermore, details of results analysis were shown in sup-
plementary material.

Knowledge about hypertension among
respondents

The knowledge about hypertension among 153 patients with
pretested and validated questionnaires and results is shown
in Table 2. The score of knowledge and awareness is shown
in Table 3. 65.8% of the patients had moderate-to-high

3
Table |I. Sociodemographic details of hypertensive patients
(N = 153).
Factors Types n (%)
Age (years) 2140 9 (5.9
41-60 56 (36.6)
61-80 84 (54.9)
>8I 4 (2.6)
Sex Male 51 (33.3)
Female 102 (66.7)
Race Sri Lankan Tamil 54 (35.1)
Sri Lankan Muslim 99 (64.9)
Educational  No schooling 6 (3.9)
status Primary level 41 (26.8)
Ordinary level 84 (54.9)
Advanced level 18 (11.8)
Graduates 4 (2.6)
Occupation  Government officers 15 (9.8)
Housewife 35 (22.9)
Professionals 3 (2.0)
Self-employee 94 (61.5)
Unemployed 6 (3.9
Alcoholism  Non-drinkers (0/occasional) 123 (80.4)
(mL/day) Moderate (1-100 mL/day) 25 (16.3)
Heavy (>100 mL/day) 5(3.3)
Smoking Non-smokers (0/occasional) 125 (81.7)
(cigarettes/ |5 times 23 (15.0)
day) 6-10 times 5(3.3)
Monthly High income (>Rs. 45,000) 9 (5.9)
income Moderate income (Rs. 15,000-44,999) 64 (41.8)
Low income (<Rs. 14,999) 64 (41.8)
Depends on children 16 (10.5)

knowledge about hypertension. They did not know the nor-
mal values of blood pressure (53.6%) and cut-off vales of
hypertension (73.2%). Most patients (120, 78.4%) believed
that medication alone is sufficient to control blood pressure.
Most of the patients had adequate knowledge on the risk fac-
tors for developing hypertension. They believed that fatty
diet (69.9%), salty diet (80.4%), obesity (70.6%), smoking
(62.7%) and physical inactivity (71.6%) were important risk
factors of hypertension.

Awareness about hypertension among
respondents

The patients were interviewed about the awareness of hyper-
tension with pretested and validated questionnaires and the
results are shown in Table 4. 73.2% of the patients had mod-
erate-to-high awareness on hypertension. Even though,
87.6% of the patients knew the diagnosis of hypertension,
70.6% of patients did not know their values of blood pressure
at the time of diagnosis and 65% of the patients who knew
their last blood pressure value believe that their last measured
blood pressure value was normal even though it was high.
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Table 2. Knowledge of hypertension among respondents
(N = 153).

Table 4. Awareness of hypertension among respondents
(N = 153).

Questions Responses No. of Questions Responses No. of
responses, responses,
n (%) n (%)
Normal values of blood pressureas  Yes 71 (46.4) Knowing about diagnosis of Yes 134 (87.6)
120/80 mmHg No 82 (53.6) hypertension No 19 (12.4)
Blood pressure is more than 140/90  Yes 41 (26.8) Knowing about blood pressure Yes 45 (29.4)
mmHg called as hypertension No 112 (73.2) values at the time of diagnosis No 108 (70.6)
Hypertension can progress along Yes 72 (47.1) Knowing the target personal Yes 80 (52.3)
with the age No 81 (53.0) values of blood pressure No 73 (47.7)
Both sex have equal chance of Yes 63 (41.2) Control of blood pressure Yes 120 (78.4)
developing hypertension No 90 (58.8) reduces the complications No 33 (21.6)
Hypertension is a treatable Yes 129 (84.3) Uncontrolled hypertension can Yes 103 (67.3)
condition No 24 (15.7) lead to your organ damage No 50 (32.7)
Risk developing of hypertension Yes 78 (51.0) Knowing blood pressure level Yes 78 (51))
among positive family history No 75 (49.0) at most recent visit No 75 (49.0)
Elderly people have greater risk of Yes 89 (58.2) Perception of recent values of High 43 (28.1)
having hypertension No 64 (41.8) personal blood pressure Low 17 (11.1)
Smoking is a risk factor for Yes 96 (62.7) Normal 75 (49.0)
hypertension No 57 (37.3) Don’t know 18 (11.8)
Eating fatty foods is a risk factor for ~ Yes 107 (69.9) Serious of a personal health Very serious 36 (23.5)
hypertension No 46 (30.1) concern about high blood Serious 104 (68.0)
Overweight is a risk factor for Yes 108 (70.6) pressure Not serious 13 (8.5)
hypertension No 45 (29.4) Importance of taking medicine Very important 53 (34.6)
Regular physical exercise lowers the ~ Yes 110 (71.9) to keep blood pressure Important 88 (57.5)
chance of developing hypertension No 43 (28.1) control Not important 12 (7.8)
More salt consumption increases Yes 123 (80.4) Curable condition of high Yes 121 (79.1)
blood pressure No 30 (19.6) blood pressure No 32 (20.9)
Medication is alone to control Yes 120 (78.4) Lifestyle modification help to Yes 121 (79.1)
hypertension No 33 (21.6) lower blood pressure? No 32 (20.9)
Hypertension can lead to life Yes 129 (84.3) Perception of good control of Yes 106 (69.3)
threatening condition No 24 (15.7) own blood pressure over the No 47 (30.7)

Table 3. Score of knowledge, awareness, and drug adherence of
hypertensive patients (N = 153).

Factors Score type n (%)
Patient’ High (>10) 60 (39.2)
knowledge Moderate (6—10) 56 (36.6)
Low (<6) 37 (24.2)
Patients’ High (>10) 10 (6.5)
awareness Moderate (6—10) 102 (66.7)
Low (<6) 41 (26.8)
Patients’ drug High (>10) 0(0)
adherence Moderate (6—10) 5(3.3)
Low (<6) 148 (96.7)

Similarly, 68% of the patients thought that their blood pres-
sure control was adequate for the last 12 months, even though
their blood pressure records showed suboptimal range of their
blood pressure. 47.3% of the patients had awareness on target
organ damage due to hypertension (kidney, 43.7%; heart,
45.2%; brain, 56.7%; eye, 43.8%). 68% of the patients were

last 12 months

concerned that the high blood pressure is a serious health
issue. 92.1% of the patients thought that taking medicine
plays a key role in controlling their blood pressure.

Adherence and reasons for non-adherence

All the patients were interviewed about their drug adherence
and reasons for noncompliance of treatment. The question-
naire consists of eight questions, of which seven are “yes” or
“no” type questions and the eighth question is a multiple
choice question. The results of drug adherence are shown in
Table 5 and the reasons of non-adherence are shown in Table
6. The drug adherence among patients were reasonably ade-
quate. However, a significant number of patients (43.5%)
had poor drug adherence. The main reasons for poor compli-
ances were forgetfulness (39, 32%) and financial limitations
(46, 35.4%) (Table 6).

The knowledge and awareness about hypertension among
respondents were significantly associated with educational
level (p < 0.05) (Table 7). The occupational status showed



Pirasath and Sundaresan

Table 5. Drug adherence of medication among respondents
(N =153).

Questions Response  No. of
responses,
n (%)
Forgetting sometimes to take your Yes 61 (39.9)
medication No 92 (60.1)
Forgetting to take medication over Yes 20 (12.5)
last 2 weeks No 133 (87.5)
Stopping medication own-self after Yes 18 (11.8)
feeling of discomfort with drugs/ No 135 (88.2)
adverse effects
Forgetting to take medication while Yes 30 (19.6)
leaving out of home No 123 (80.4)
Taking medication yesterday Yes 143 (93.5)
No 10 (6.5)
Stopping drugs own-self with thinking ~ Yes 18 (11.8)
good blood pressure control No 135 (88.2)
Feeling discomfort to take drugs daily ~ Yes 13 (8.5)
No 140 (91.5)
The frequency of forgetting to take medication
Rarely = 4 4 7 (4.6)
Once a while = 3 3 9 (5.9
Sometimes = 2 2 54 (35.3)
Never = | | 83 (54.2)
Table 6. Reasons for non-adherence of drugs among
respondents (N = 153).
Reasons for non-adherence No. of
of drugs respondents,
n (%)
Expenses of drugs 46 (35.4)
Forgetfulness 39 (32.0)
Lack of reminders 22 (14.4)
Busy lifestyle 19 (12.4)
Side-effects of medicine 13 (8.5)
Drug out of supply Il (7.2)
Interruptions of daily routine I (7.2)
Out of home/holidays 10 (6.5)
Misbelieves on medicine 7 (4.6)
Polypharmacy 6 (3.9)
Taking medication wrong time 5@3.3)

no association with knowledge and awareness about hyper-
tension among respondents (p > 0.05) (Table 7).

Discussion

The previous studies and our study showed similar findings
that although patients had good knowledge of hypertension,
control of blood pressure remained suboptimal.>’~
Moreover, most patients were unaware about the normal val-
ues of blood pressure (53.6%) and the cut-off values of

hypertension (73.2%). Furthermore, a large-scale study in
Australia in 1978 showed that a decreased level of knowl-
edge and awareness with a long-term follow-up was 49% in
1978, 34% in 1993 and remained at 34% in 1998.'° Therefore,
we think that a patient’s awareness toward hypertension had
a significant positive impact on blood pressure control rather
than knowledge. 65% of the patients who knew the values of
blood pressure at the time of last visit thought wrongly that
their blood pressure control was adequate. Similarly, 68% of
the patients thought wrongly that their blood pressure control
was adequate in last 12 months, even though their blood
pressure records showed a suboptimal range of their blood
pressure.

The results were highlighted in a previous study con-
ducted in Northern Sri Lanka in 2017 which showed that
40.5% of the patients were unaware of hypertensive status.’
Furthermore, another study among 424 patients in Eastern
Sri Lanka showed that 92% of people had inadequate knowl-
edge on hypertension, its complications and management
strategies of hypertension which is in contrast to our find-
ings.® Another study among 324 patients in the Western
Province of Sri Lanka in 2020 showed findings similar to our
study.” Another study among 525 hypertensive patients in
three different healthcare systems over 1-year period showed
a significant association between blood pressure control and
knowledge about normal blood pressure.'!

However, our study showed that knowledge about risk
factors for the development of hypertension was adequate
which was consistent with the results of the previous stud-
ies.!>!3 They believed that fatty diet (69.9%), salty diet
(80.4%), obesity (70.6%), smoking (62.7%) and physical
inactivity (71.6%) were important risk factors in
hypertension.

Furthermore, knowledge related to systolic blood pres-
sure is a strong independent risk factor for cardiovascular
morbidity and mortality.'*!> Recently, lack of knowledge
about systolic blood pressure level was an independent pre-
dictor of poor blood pressure control.!" Therefore, assess-
ment of awareness is important in controlling the
hypertension. Most importantly, few patients could recall
their blood pressure values at the time of diagnosis (29.4%)
and were aware of their target values of blood pressure
(52.3%) and could recall the blood pressure values of their
last visit (51%). Patients thought that physicians did not
emphasize the significance of blood pressure at the clinics.
These results strongly suggest that the education of patients
by healthcare professionals at the clinics is a major role to
increase the knowledge and awareness of hypertension
among patients. A recent study from Canada showed a posi-
tive impact of blood pressure tracker and a patient’s educa-
tion on the knowledge of hypertension at clinic visits.'®
Furthermore, another study showed improvement in blood
pressure control and drug adherence while patients were
educated to measure their own blood pressure and chart it
along with their drug-taking schedule as well.!”
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Table 7. Association between knowledge, awareness, and educational and occupational status of respondents (N = 153).

Knowledge Educational level (%) Total (%) p-value
Primary Ordinary Advanced Graduate No schooling
level level level level
High 33 235 9.8 2.0 0.7 392 0.0001
Moderate 9.2 229 2.0 0.7 2.0 36.6
Low 14.4 8.5 0.0 0.0 1.3 242
Total 26.8 54.9 1.8 2.6 39 100.0
Knowledge Occupational status (%) Total (%) p-value
Self- Housewife Officers Unemployed Professionals
employed
High 23.6 7.8 5.9 2.0 0.0 39.2 0.750
Moderate 222 85 33 1.3 1.3 36.6
Low 15.7 6.5 0.7 0.7 0.7 242
Total 61.5 229 9.8 39 2.0 100.0
Awareness Education level (%) Total (%) p-value
Primary Ordinary Advanced Graduate No schooling
level level level level
High 0.0 39 1.3 1.3 0.0 6.5 0.0001
Moderate 15.7 379 10.5 1.3 1.3 66.7
Low .1 13.1 0.0 0.0 2.6 26.8
Total 26.8 54.9 1.8 2.6 3.9 100.0
Awareness Occupational status (%) Total (%) p-value
Self- House Officers Unemployed Professionals
employed wife
High 2.6 1.3 2.0 0.7 0.0 6.5 0.166
Moderate 40.5 15.0 7.8 2.6 0.7 66.7
Low 18.3 6.5 0.0 0.7 1.3 26.8
Total 61.5 229 9.8 39 2.0 100.0

Chi-square test was used for significance and association.

Pharmacological treatment has been shown to be effec-
tive in decreasing blood pressure and cardiovascular events.
Furthermore, polypharmacy and poor compliance are major
challenges in clinical practices that result in the failure of
treatment of hypertension.'® Therefore, patients may forget
to take their medicine or feel that there is no need to take
them until they know the need to take drugs regularly for a
long time as hypertension is mostly a chronic asymptomatic
condition. Our study showed that 91.5% of the patients
believe that hypertension is a serious medical issue and
91.3% thought taking their medication is important to con-
trol their blood pressure. Furthermore, our research showed
various reasons for poor adherence of medication. Among
them, forgetfulness and financial restrictions were the main
reasons for nonadherence of their medication. Some of them
preferred traditional medicines and have not taken due to
religious misbeliefs. An article which reviewed adherence to

cardiovascular medications from 76 studies showed same
findings.!® Furthermore, poor knowledge, negative percep-
tion on medication, side-effects and lack of availability of
drugs were also some of the reasons reported in our study.
Moreover, drug adherence could be improved by enhancing
the access to drugs by sustainable financing, affordable
prices and reliable supply system.

Lifestyle measures are vital to control blood pressure and
reduce the need for medications in hypertensive treatment
which includes reduced alcohol intake, reduced sodium chlo-
ride intake, increased physical activity and control of over-
weight. Our results showed that most patients had sedentary
lifestyle and habits of alcoholism and smoking. Although
most of the patients were aware of the risk factors of hyper-
tension in our study, practicing lifestyle modification was
minimal among them. These findings also point out the
importance of health education about lifestyle modification to
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control blood pressure. Therefore, individualized evaluation
of health behaviors and sustained behavioral changes are cru-
cial role to reduce blood pressure among patients.?’ The mod-
els for behavior change, and the importance of evaluating the
perceptions, attitudes, beliefs and outcome expectations of
individuals are the crucial measures to understand and guide
therapies.

According to Farquhar’s theory, our study showed that
most of the patients had lack of interest to change, even
though they had sufficient knowledge and awareness of
hypertension.?! Similar findings were observed in several
studies. Furthermore, most of the patients thought that their
behavior and awareness were enough related to hypertensive
control. They were not interested in behavioral changes in
hypertension during conversation with them in future. We
had an opportunity to educate and motivate to change the
attitude on hypertension at the end of the study. Healthcare
professionals can play a key role to educate patients to
improve their attitude toward hypertension and its control.
Control of systolic blood pressure and improved drug adher-
ence should be achieved through an educational program.
The individualized educational program should be imple-
mented to increase the awareness of disease status, appropri-
ate blood pressure levels and adherence of treatment to
improve the outcome.

Limitation

We have carried out a small-scale, simple, randomized study
to assess the knowledge, awareness and medication adher-
ence in a single tertiary care center of Eastern Sri Lanka. We
have not conducted the study following the educational
interventions. Therefore, large-scale, multi-centered sys-
temic randomized studies should be carried out to strengthen
our results and to assess participants’ perceptional level fol-
lowing interventions.

Conclusion

Our study revealed that patients of a tertiary care hospital in
Eastern Sri Lanka had acceptable general knowledge of
hypertension but they were unaware about their disease sta-
tus and their diagnosis, target and recent blood pressure val-
ues, and about their target organ damage. Most of patients
had adequate knowledge on risk factors for developing
hypertension and complications of hypertension. There was
significant correlation between educational status and
knowledge of the respondents. Most of the patients had rea-
sonable good medication adherence. The forgetfulness and
cost of drugs were common reasons for non-adherence
among patients. It is important to address on the knowledge
and awareness to control hypertension among respondents to
improve the control of blood pressure and to increase drug
adherence at clinical settings. Moreover, an effective indi-
vidualized health education program should be carried out

by healthcare professionals to improve the awareness and
knowledge on hypertension.
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