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Abstract

Objective: Study was conducted to find out correlation between degree of compliance to
antihypertensives with severity of stroke.
Methods: This correlational study was conducted in department of neurology, Pakistan Institute of
Medical Sciences, Islamabad from December 2017 to May 2018. A total of 74 patients with clinically
and radiologically confirmed diagnosis of stroke, having history of hypertension, were included in the
study. According to the Modified Rankin Scale (MRS), scores were assigned from 0 to 6 in increasing
order of severity. Quantitative assessment to drug compliance was calculated via Brief Adherence Rat-
ing Scale (BARS). According to BARS, scores were assigned from 1 to 4 in decreasing order of non-
compliance or increasing order of compliance. Compliance was defined according to BARS as
patients taking more than 76% of their prescribed dosage. Compliance of drug was checked for last
6 months. Data was finally analysed by SPSS v. 20. Appropriate statistical tests were applied.
Results: Mean age of the stroke patients was 58.8 ± 14.91 years. Total 33 patients i.e. 44.6% were
compliant and 41 were noncompliant. Strong negative correlation (r= -0.494, p-value= 0.00008) was
found between degree of compliance according to BARS scale and severity of stroke according to
MRS. Regression analysis showed R2 value of 0.41 and p-value of 0.0004. Most common cause of
drug noncompliance according to patients was improper counselling followed by fear of getting used
to medication, forgetting, cost, side effects, and dissatisfaction with treatment. Among other risk fac-
tors for stroke, 18.9% had positive history for smoking, 43.2% for hyperlipidaemia, 18.9% for coronary
artery disease, and 5.4% for atrial fibrillation.
Conclusion: Adherence to antihypertensives can help in reducing severity of stroke which will result in
better prognosis and reduced morbidity and mortality. Most important factor contributing to noncompli-
ance is lack of awareness regarding disease and importance of antihypertensive medications.
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Introduction

Stroke is the second leading cause of death
worldwide attributing to 6.3 million deaths per year.
Out of which, 3.3 million deaths resulted from is-

chemic stroke and 3 million from haemorrhagic
stroke1. Majority of the deaths occurred in patients
above 65 years. Furthermore, stroke is a leading
cause of disability which results in a significant bur-
den on health care services. Since last two de-
cades, incidence of stroke has increased in middle
and low-income countries, while decreased in high
income countries2. Incidence of stroke in US is 200
per 100,000 populations. In Pakistan, it is much
higher3. According to Pakistan Stroke Society inci-
dence of stroke in Pakistan is 250 per 100,000
populations3. Every year, 350,000 new cases are
registered3. Among all ethnic groups in Pakistan,
Pushtoons have highest prevalence rates for
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stroke3. Incidence of stroke increases with increase
in age. Approximately, 95% of the cases of stroke
occur after age of 452.

Stroke is divided into haemorrhagic stroke and
ischemic stroke according to aetiology. Nearly 80%
of the strokes are ischemic. But the burden varies
among different populations4. Most of the
haemorrhages are intraparenchymal or subarach-
noid. Most of the ischemic events are results of
emboli lodging into blood vessels supplying the
brain. Other causes may include atherosclerotic
deposition in vessels, vasculitis, dissection and id-
iopathic causes4. Both haemorrhagic and ischemic
strokes have similar risk factors. Hypertension is
thought to be the single most important risk factor
for both ischemic and haemorrhagic stroke4. El-
evated blood pressure (BP) can cause haemorrhage
of the blood vessels supplying to brain resulting in
brain haemorrhage on one hand, or it could result in
the dissemination of atherosclerotic plaque which
could lodge in brain vessels resulting in ischemic
stroke4.

Risk factors for stroke are complicated by fact
that stroke appears in many varieties. However, hy-
pertension, hyperlipidaemia, smoking, family history
of stroke, history of diabetes, coronary artery dis-
ease, atrial fibrillation, obesity and physical inactiv-
ity are the major contributing risk factors towards
stroke5. Males have a higher prevalence of smok-
ing, hypertension and ischemic heart diseases,
therefore have a higher risk of developing stroke
than females5. Patients with previous history of
stroke also have high risk of developing stroke
again. Hyperlipidaemia increases the risk of stroke
by forming atherosclerotic plaques in intracranial
and extracranial vessels. A trial fibrillation increases
the risk for cardio-embolic event4. Physical inactiv-
ity and obesity are also independent risk factors of
stroke5.

Symptoms of stroke vary according to the ves-
sel involved. However, sudden onset of weakness on
one side of body, loss of vision, slurring of speech,
double vision and difficulty in walking are the major
signs of both ischemic and haemorrhagic stroke3.
Early treatment could help in improving the progno-
sis. Up to 25% of the patients die due to late ad-
mittance in hospital3.

Prognosis of stroke is also largely dependent
upon severity of stroke at time of presentation. In-
creased severity at time of presentation is associ-
ated with increased morbidity and mortality. A study
in Iran had shown that blood pressure and choles-
terol are the most important prognostic factors for
severity of stroke6.

One billion people are affected by hypertension
worldwide. In Pakistan 12 million people have el-
evated blood pressure7. Studies have shown non-
compliance to antihypertensive drugs as a
measured cause of continuously increasing rate of
hypertension7. Poor adherence to antihypertensives
is a worldwide problem, with half of the patients
prescribed with antihypertensives stop taking medi-
cation within 1 year. This is usually due to multiple
regimen, poor awareness and need of taking lifelong
medications8.

Rate of death and increased disability is in-
creased with elevated blood pressure9. Noncompli-
ance to antihypertensives is very common in
Pakistan approaching nearly 68.14% and is more
common in low status groups7. Different studies
have been conducted on noncompliance to
antihypertensives and factors affecting it. Also,
studies are available on risk of stroke and compli-
ance with antihypertensives. However, there is pau-
city of data regarding its impact on stroke
especially in our country. Lee KB conducted study
on this topic in South Korea. His results showed
significant effect of noncompliance on NIHSS
score10. We conducted this study to fill this gap
and to find out correlation between compliance to
antihypertensives and severity of stroke.

Patient and Methods

The study was conducted in Department of
Neurology, Pakistan Institute of Medical Sciences,
Islamabad. Study duration was six months from De-
cember 2017 to May 2018. The study design was
non-experimental correlational study design. Ethical
approval from the department was taken prior to
conduction of study. All the patients with clinically
and radiologically confirmed diagnosis of either
ischaemic or haemorrhagic stroke having history of
hypertension were included in the study. Patients
without hypertension were excluded. A total of 74
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patients met the inclusion criterion. Consecutive
sampling technique was used. Sample size was
calculated from online sample size calculator for re-
gression analysis with anticipated effect size of
1.53 calculated from R2 value of 0.65, desired
power of 0.8, probability level of 0.05 and number of
predictors was 910. Minimum require sample size
was 21.

Detailed history was taken regarding history of
hypertension, hyperlipidaemia, diabetes, coronary
artery disease, atrial fibrillation and previous stroke.
Patients were asked aboutprescribed medication,
number of medications, advised dosage, duration of
illness, and intake of medication and reason for
noncompliance to antihypertensives. Haemorrhagic
or ischemic stroke was classified on the basis of
radiological reports.

Patients were clinically assessed and were as-
signed scores according to Modified Rankin Scale
(MRS) for the assessment of severity of stroke. Ac-
cording MRS, scores were assigned from 0 to 6 in
increasing order of severity. Score 0 indicates no
symptom i.e. no disability. Score 1 means no sig-
nificant disability, patient is able to carry out all
usual activities, despite some symptoms. Score of
2 means slight disability, being able to look after
own affairs without assistance, but unable to carry
out all previous activities. Score 3 indicates moder-
ate disability, requires some help, but able to walk
unassisted. Score 4 shows moderately severe dis-
ability patient is unable to attend to own bodily
needs without assistance, and unable to walk unas-
sisted. Score of 5 shows severe disability, patient
requires constant nursing care and attention, bed-
ridden, incontinent. Score 6 is assigned to dead pa-
tient.

Quantitative assessment to drug compliance
was calculated via Brief Adherence Rating Scale
(BARS). For calculating BARS score patients were
asked about the number of pills prescribed by the
doctor and the number of pills taken by patient.
Then percentage was calculated and scores were
assigned. Compliance was defined according to
BARS as patients taking more than 76% of their
prescribed dosage. Scores were assigned from 1 to
4 in decreasing order of noncompliance or increas-
ing order of compliance. Score 1 was given to the

patient who almost/always skips his/her medicine
i.e. 76% to 100% of the time. Score 2 is assigned
to patient who usually (51%-76%) misses his/her
medicine. Score 3 is given to patient who some-
times (25%-51%) skips his/her medicine. Score 4
shows compliant patient who never/almost never
(0% to 25%) misses his/her medication. Compli-
ance of drug was checked for last 6 months.

Data was finally analysed by SPSS v. 20.
Firstly, data was arranged and value labels were
given. Spearman correlation was applied to check
correlation. Regression analysis was done to con-
trol for confounding variables. Dispersion in quantita-
tive data was analysed by standard deviation.
Statistical significance was checked by p>0.05 val-
ues.

Results

Mean age of the stroke patients was found to
be 58.8 ± 14.91 years. Mean age for the compliant
patients was 56.6 ± 14.43 years while mean age
for the non-compliant patients was 60.4 ± 15.23
years. Majority (n= 40, 54.1%) of the patients were
females, 34 were males. Out of 74, 45 i.e. 60.8%
patients had ischemic stroke while 29 i.e. 39.2%
suffered from haemorrhagic stroke.

The patients who had taken their medications
regularly were 33 i.e. 44.6% of study population
were compliant and 41 i.e. 55.4% were
noncompliant to antihypertensive medications.
Among males 44.11% were compliant while among
females 45% were compliant. No significant asso-
ciation (OR= 1.03, p-value= 0.56) was found be-
tween gender and compliance to antihypertensives.
No significant correlation (r= -0.159, p-value= 0.18)
was found between age and degree of compliance.
82.4% of the patients were on monotherapy. No
significant association (OR= 0.45, p-value= 0.3)
was found between monotherapy and compliance.

Results of spearman correlation showed that
strongly negative correlation (r= -0.494, p-value=
0.00008) exist between degree of compliance ac-
cording to BARS scale and severity of stroke ac-
cording to MRS. Patients with compliance less
than 50% presented with severe disability i.e. either
MRS 4 or 5 (Fig. 1). Positive correlation (r= 0.37, p-
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value= 0.01) was also found between increase in
age and severity of stroke.

Among other risk factors for stroke, 18.9% of
the patients had positive history for smoking,
43.2% for hyperlipidaemia, 18.9% for coronary ar-
tery disease, and 5.4% for atrial fibrillation. 55.4%
of the patients had positive history of previous
stroke, while 56.8% of the patients had diabetes.
Linear regression was done to control the confound-
ing variables. Results of regression showed signifi-
cant (R= 0.41, p-value= 0.0004) effect of
independent variable i.e. compliance on severity of
stroke. Among confounders, only diabetes brought
change in predictor value by 11%, with significant
change of 0.001. Other cofounders had little effect
on dependent variable with change of age (4.20%),
gender (0.21%), smoking (0.17%), hyperlipidaemia
(2.14%), coronary artery disease (7.7%), atrial fibril-
lation (4.9%) and stroke (0.12%). We also applied
ordinal logistic regression for checking dependence
of severity MRS with degree of drug compliance
(BARS) while taking BARS 4 i.e. compliance as
reference one. Results showed significant effect of
increased compliance with decrease in MRS.
BARS 1 had estimate of 2.64 with significance of
0.00005. BARS 2 had estimate of 2.0 with signifi-
cance of 0.00005. While BARS 3 has estimate of -
0.07 with significance of 0.90.

Most common cause of drug noncompliance
according to patients was improper counselling
(36.8%) followed by fear of getting used to medica-
tion (21.9%), forgetting (19.5%), cost (7.3%), side-ef-
fects (7.3%), and dissatisfaction with treatment

(7.3%) (Fig. 2). Among patients, who regarded im-
proper counselling as major cause had compliance
rates less than 25%. While who forget taking medi-
cines have compliance rate more than 50% (Table 1).

Discussion

Incidence of stroke is rising in our country. Pa-
kistan has a higher stroke rate than western coun-
tries. Also, mortality and morbidity related to stroke
is higher due to lack of proper healthcare facilities3.
Many modifiable and unmodifiable risk factors are
associated with rising incidence of stroke4. Control-
ling modifiable risk factors could help in reducing
not only incidence but also severity of stroke. As
prognosis of stroke is highly dependent upon its
severity at time of presentation, good score at time
of presentation can result in reduced morbidity and
mortality6. Hypertension is known to be single most
important modifiable risk factor for stroke4. Control-
ling hypertension can help in reducing severity of
stroke there by reducing mortality and morbidity as-
sociated with it.

We used MRS scale for grading severity of
stroke and BARS scale for drug adherence and
found negative correlation between drug adherence
and severity of stroke. Results of regression analy-
sis and spearman correlation, both showed depen-
dence of severity of stroke on noncompliance to
antihypertensives. R2 value was 0.41, r-value was
-0.49, both having p-value <0.001. This shows com-
pliance of antihypertensives to be an important fac-
tor in controlling stroke severity. Our results were in
agreement with study conducted by Lee et al. on
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Table 1. Reasons for noncompliance to antihypertensive medications versus degree of non-compliance according to BARS

Reason for Noncompliance * BARS Cross tabulation count

BARS Total
1= 76-100% noncompliance 2= 51%-75% noncompliance 3= 26%-50% noncompliance

Reason for non-compliance
Cost  0  0  3  3
Improper counseling  9  3  3 15
Forgetting  0  2  6  8
Fear of Getting Used to Medicines  5  4  0  9
Side Effects  2  1  0  3
Dissatisfaction with treatment  2  1  0  3

Total 18 11 12 41
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Fig. 2. Factors affecting noncompliance to antihypertensives

Fig. 1. Bar diagram depicting severity of stroke Modified Rankin’s Scale (MRS) versus noncompliance (BARS) to antihypertensives
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noncompliance of antihypertensives medication and
stroke severity. They used NIHSS criterion for scor-
ing stroke severity, their results showed increased
noncompliance to antihypertensives resulted in in-
creased severity of stroke10. Their R2 value was
0.65.

Old age, male gender and family history of
stroke are among the unmodifiable risk factors for
stroke5. In our study mean age for stroke was 58.8
± 14.91 years which was in concord with previous
studies conducted in Pakistan. Study by Taj and
colleagues showed mean age to be 57.0 ± 13.911.
Worldwide, male gender is predisposed to stroke
more than females. In our study females were more
commonly affected. However, this is in agreement in
studies conducted in South Asian countries, which
shows pattern different from the West with high
prevalence among females12. Demographic features
of stroke in South Asian countries varies from the
West. Also, the rate of stroke is five to ten times
higher than the United States. Mostly females and
young population are affected, while in the West,
stroke is a disease of old age with male preponder-
ance12. Also, prevalence of haemorrhagic stroke is
higher in South Asian countries as compared to the
West1.

Hyperlipidaemia, atrial fibrillation, smoking, dia-
betes, hypertension, and coronary artery diseases
are established risk factors for stroke4. However, in
our study, only a few patients had these risk fac-
tors. Among all these factors most prevalent was
diabetes followed by hyperlipidaemia in the study
population. Other studies conducted on risk factor
of stroke in Pakistan showed these factors to be
associated with stroke11. All of the confounding vari-
able have effect less than 5% on results of regres-
sion analysis except for diabetes and coronary
artery disease. This was a limitation in the study.
As excluding diabetic patient would have signifi-
cantly reduced the sample size. Therefore, a multi-
centre study on a large scale is required, excluding
diabetic patients, to study the impact in more de-
tail.

Worldwide, poor adherence to treatments re-
mains a major hurdle in treating diseases. Majority
of patients did not follow the advice of doctor6. Hy-
pertensive patients usually require long life medica-

tions, therefore noncompliance to antihypertensives
is common and is associated with increased risk of
coronary and cerebrovascular events8. In Pakistan,
compliance rates according to different studies are
less than 50%7. Our results also showed compli-
ance rate to be 44.6%. This showed that more than
half of the patients with stroke had not taken their
medicines regularly.

About 84% of the stroke cases have high
blood pressure at time of presentation8. Uncon-
trolled hypertension is an established risk factor for
stroke12. To control hypertension, adherence to
antihypertensives is necessary. Studies are avail-
able on initial BP at time of presentation and in-
creased severity and their results showed positive
correlation between them13. Also, literature supports
that noncompliance to antihypertensives is a risk
factor for stroke. Meta-analysis conducted by Xu et
al. showed that 20% increment to antihypertensive
adherence decreases the stroke risk by 9%14. Also,
compliance to antihypertensive in patients with pre-
vious history of stroke decreases the risk of
restroke15. Similar results were achieved by
Jamison et al. who observed the effect of noncom-
pliance to antihypertensives with risk of re-stroke.
They found that adherence to medications effec-
tively decreases the risk of recurrent stroke in pa-
tients with past history of stroke or transient
ischemic attack16. Very few studies were conducted
on correlation between drug compliance and sever-
ity of stroke. No such study is previously reported
in our country. We conducted this study to fill this
gap. Results of current study showed strong nega-
tive correlation between compliance with
antihypertensives and stroke severity. This showed
importance of drug compliance in patients with hy-
pertension.

Studies have reported that monotherapy, young
age and better awareness help in increasing com-
pliance12. But we did not find any association be-
tween monotherapy, gender and young age with
drug adherence.  In our case, majority of the pa-
tients were on monotherapy but still they were
noncompliant. The most common cause of noncom-
pliance in this study was lack of awareness. Most
of the patients were unaware of the consequences
associated with noncompliance to
antihypertensives. Patient education regarding im-
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portance of adherence and disease could help in
solving the issue6.

Study by Polanska et al. on relationship be-
tween knowledge and medication adherence among
hypertensives showed that knowledge about hyper-
tension and its complications is an independent
predictor of good adherence17. Their results showed
that most common cause of nonadherence to
antihypertensives is lack of knowledge regarding hy-
pertension, its complications, and importance of
drug adherence. Other reasons include, mistrust on
physicians and negating the need of
antihypertensives, when symptoms are not
present17.

In current study, when patients were asked
about the reason of noncompliance, majority of
them did not know the importance of taking this
medication, and the risks associated with not tak-
ing it. Patients without proper counselling tend to
be less compliant than other. In our setup, proper
time was not given in explaining the patients the
importance of drug compliance and hazards of not
taking it. Second common reason for not taking
medicine was fear of getting used to it. There are
so many misconceptions regarding antihy-
pertensives and their side effects. Also, many of
these patients prefer alternative medicine18. Approxi-
mately, 18.1% of the patients understood the impor-
tance of taking the medicine, but forgot to take it.
They were usually less noncompliant than others.
Others studies conducted in Pakistan also showed
poor awareness about disease and improper coun-
selling by physicians to be most common cause of
non-adherence to antihypertensives19,20.

Study was limited due to short duration and
sample size. Also, we collected data from a public-
sector hospital, where usually patients with low so-
cioeconomic status and low education level reports.
Due to which many patients totally negate that
they had hypertension in their life, and mostly did
not report in hospital unless some complication oc-
curred. All such patients were excluded. Also lack
of awareness is more common in this group. Rates
of noncompliance and reason behind noncompli-
ance in patients of private sector are expected to
be different. We recommend that study should be

conducted on a large scale and should include
both public and private sector hospitals.

Conclusion

Noncompliance to antihypertensives is directly
associated with increased severity of stroke. Adher-
ence to antihypertensives can help in reducing se-
verity of stroke which will result in better prognosis
and reduced morbidity and mortality. Most impor-
tant factor contributing to noncompliance to
antihypertensives is lack of awareness regarding
disease, importance of taking antihypertensive
medications regularly and consequences associated
with its noncompliance. Proper counselling of pa-
tients by physicians and public awareness regard-
ing hypertension, its complications and importance
of antihypertensives could help in reducing drug
noncompliance and will help in stroke prevention
and stroke care.
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