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ABSTRACT
Objective: To determine the factors responsible for poor
blood pressure control among patients on treatment for
hypertension, with the hypothesis that patient non-
compliance would be an important determinant. 
Design: Patients attending the hypertension clinic of
Hadiya Center and receiving medication for
hypertension were followed up for at least three months.
They were labeled as uncontrolled if the mean of three
consecutive measurements of systolic blood pressure was
≥ 140 mmHg and/or mean diastolic blood pressure was
≥ 90 mmHg.
S e t t i n g : Hadiya Family Practice Center in A h m a d i
Health District in Kuwait.
Subjects: One hundred fifty four hypertensive patients
were included in the study.
Main Outcome Measures: Compliance (as measured by
pill count in the last three months), smoking, alcohol
consumption, diet, interfering medications, exerc i s e ,
demographic variables (measured by an interviewer -
administered questionnaire), and body mass index.
Results: Out of 154 subjects recruited in this study, 132
completed the required follow- up of three months.

Eighty four (64%) out of these 132 patients had
uncontrolled hypertension. The mean age of the patients
was 54 years and female to male ratio was 1.3:1.
Seventeen percent of the uncontrolled hypertensives
were non- compliant by pill count (taking < 80 % of
drugs) as compared to 2% of the controlled hypertensives
(p < 0.05). There was a statistically significant difference
in the mean age and exercise between controlled and
uncontrolled hypertensives (p<0.05, <0.01 respectively).
The mean age was 52 and 56 years in controlled and
uncontrolled hypertensives, respectively. Uncontrolled
hypertensives had a decreased physical activity level as
compared to the controlled hypertensives. There was no
statistically significant difference in the mean body mass
index, sex distribution, marital status, occupational
status, educational level, income, cigarette smoking,
alcohol consumption, diet and interfering medication
rates between controlled and uncontrolled hypertensives.
C o n c l u s i o n : Patient’s poor compliance with
antihypertensive therapy and sedentary life constitute
the major determinants of poor blood pressure control in
hypertensive patients.
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INTRODUCTION 
Hypertension (defined as a blood pre s s u re

[systolic/diastolic] ≥ 140/90 mmHg) [ 1 , 2 ] is an
internationally common disease[3] and an important
treatable public health problem [4-6]. It is a major risk
factor and a powerful predictor of cardiovascular
morbidity and mortality [6-13] with proven benefits of
t re a t m e n t[ 1 4 - 1 7 ]. Control of hypertension pro t e c t s
against stroke, congestive cardiac failure, and all
other causes of mortality [7,10-12,18].

Despite proven benefits of anti-hypertensive
drugs in reducing blood pressure and events such
as stroke and coronary heart disease [ 1 4 - 1 7 , 1 9 ], the
problem of uncontrolled hypertension is enormous.
Data in the literature suggested that 79% of people
with hypertension do not have their blood pressure
under control[20]. The Third National Health and

Nutrition Survey in the United States showed that
only 14-25% of treated hypertensive adults had
achieved effective blood pre s s u re control of
<140/90 mmHg[21].

In Kuwait, the most recent data on hypertension
showed a prevalence rate of 26.3% [ 2 2 ]. The
percentage of blood pressure control in Kuwait was
ranging from 27% - 40% in different primary care
c e n t e r s[ 2 3 ], which can be improved by pharmacological
means and modifications of life style[14]. The main
aims of the study were; 1) to determine the factors
responsible for poor blood pressure control among
hypertensive subjects, 2) to estimate pre s s u re
control among hypertensive subjects, and 3) to
estimate the extent of patient non-compliance with
anti-hypertensive medications in these patients.
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PATIENTS AND METHODS
Subjects:

Hypertensive patients (n = 154) attending the
hypertension clinic of Hadiya center and receiving
medications were randomly included in the study.
Hadiya center is the only family medicine center in
Ahmadi health district serving a total population of
13,000. It has an established hypertension clinic
with a registry. These subjects were followed for at
least three months.

Setting and Measurements:
During this time three blood pre s s u re (BP)

measurements were taken at an interval of at least
two weeks. Patients were on their medication for at
least six weeks prior to measurements.  The blood
pressure control was assessed and a questionnaire
was completed to determine risk factors for
uncontrolled hypertension. Patients were labeled as
uncontrolled hypertensives if the mean of three
measures of systolic blood pressure (SBP) was ≥ 140
mmHg and /or diastolic blood pressure (DBP) was
≥ 90 mmHg [1,2].

The determinants of poor BP control include:
age, sex, marital status, occupational status,
educational level, income, cigarette smoking,
alcohol consumption, exercise, diet, obesity,
interfering medications and patient non-
compliance[24-27].

Patient non-compliance with antihypertensive
drugs was measured at the end of follow-up, by
asking the patient and by doing a pill count.
Subjects who had consumed less than 80% of the
p rescribed drugs were labeled as being non-
compliant [24].

Body mass index (BMI) was calculated as
weight in kg over the square of height in m
( k g / m2). Interfering medications include: non-
steriod anti inflammatory drugs (NSAID), oral
contraceptives pills (OCP), corticosteriods,
antidepressants and decongestant drugs (taken for
at least one month during follow up). These
determinants were measured by an interviewer -
administered questionnaire.

Statistical Analysis: 
Data were collected and analyzed using the

statistical package for social sciences (SPSS). The
chi -square test was used to compare categorical
variables like non-compliance, alcohol
consumption and smoking in the two groups of
c o n t rolled and uncontrolled hypertensives. The
two sample t- test was used to compare means of
age and BMI. P ≤ 0.05 was used as the cut - off level
for statistical significance. 

RESULTS
Out of the 154 subjects recruited into the study,

132 completed the follow-up of three months, of
which 84 (64%) subjects had uncontro l l e d
hypertension. The mean age of subjects was 54 (SD
± 9.8) years and the female to male ratio was 1.3:1.

There were no significant differences in the
mean BMI, sex distribution, marital status,
occupational status, educational level, income,
cigarette smoking, alcohol consumption, diet and
interfering medication rates in controlled and
uncontrolled hypertensives (Table 1,2).

There was significant difference in the mean age
and exercise rates in controlled and uncontrolled
hypertensives (p<0.05, <0.01 respectively) (Table
1,2). Uncontrolled hypertensives had a higher mean
age (56 years) and decreased physical activity level.

One out of 48 (2%) amongst contro l l e d
hypertensives was non-compliant by pill count as
c o m p a red with 14 out of 84 (17%) amongst
u n c o n t rolled hypertensives. This diff e rence was
statistically significant (p<0.05) (Table 2).

There was no statistically significant difference
in the mean age, sex distribution, marital status,
occupational status, educational level and income
in compliant and non-compliant subjects.  

Table 1
Comparison of the mean age, mean BMI, sex distribution and
sociodemographic features in controlled and uncontro l l e d
hypertensives.

Variables Hypertension p Value
Controlled Uncontrolled

(n = 48) (n = 84)

Mean age in years (SD) 51.7 (9.6) 55.8 (9.6) 0.023
Mean BMI (SD) 31.9 (4.8) 33.3 (5.5) 0.144
Female 32 47 0.227
Male 16 37
Marital status

Currently married 39 65 0.601
Unmarried (single, 9 19
divorced, widow)

Occupational status
Unemployed 6 15 0.055
Retired 9 31
Housewife 18 24
Employed 15 14

Educational level
Illiterate 20 29 0.862
Elementary school 7 17
Intermediate school 8 16
Secondary school 7 10
Above (college, 6 12
post-graduate)

Income in KD*
Low (<500) 14 18 0.479
Middle (500 - <1000) 11 26
High (≥ 1000) 18 30

*KD = Kuwaiti Dinar
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Table 2
Comparison of smoking, alcohol consumption, diet, interfering
medication, exercise and compliance rates in controlled and
uncontrolled hypertensives

Variables Hypertension p Value*
Controlled Uncontrolled

(n = 48) (n = 84)

Smoking
Current smokers 4 7 1.000
Non-smokers 44 77
(including ex-smokers)

Alcohol consumption
Alcohol consumer 1 1 0.686
Non-alcohol consumer 47 83

Diet
Regular diet 32 50 0.416
Low salt diet 16 34

Interfering medication
Taken 4 7 1.000
Not taken 44 77

Exercise
Regular (30 min
3 times a week) 13 7 0.004
No exercise 35 77

Compliance
Compliant 47 70 0.011
Non-compliant 1 14

* Chi-square test

DISCUSSION
Hypertension is the single most common and

most important risk factor for card i o v a s c u l a r
disease[7-13,28,29]. Improved control of hypertension, in
turn, has contributed to reductions in the incidence
rates of stroke and ischaemic heart disease[7,10-12,14-17,30].

Despite improvements in the control of
hypertension in the United States, there is evidence
that considerable numbers of people still have
uncontrolled high blood pressure[26,31-36].

Because morbidity and mortality are reduced in
p roportion to BP reduction, it is important to
identify the major causes of failure to contro l
hypertension. The evidence suggests that patient
characteristics and behavior patterns explain much
of the poor BP control in patients under medical
c a re.  The most important of these factors is
compliance to medication[24,26,27,35,37-44]. However, other
factors associated with poor BP c o n t rol are
excessive alcohol intake, life stress, lower income,
younger age, black race, male sex, and unmarried
state[24-27].

Obese patients are more likely to develop
hypertension and demonstrate decre a s e d
responsiveness to antihypertensive medications[ 4 5 , 4 6 ].
Cigarette smoking is a risk factor for hypertension
and smokers have a five fold increased risk of
hypertensive crisis[47].

Various studies have demonstrated a J-shaped
relationship between alcohol consumption and
blood pre s s u re with the mean blood pre s s u re
increasing by approximately 1mmHg for every unit
of alcohol consumed in excess of two units per day
[48,49].

Additional factors include lower socioeconomic
class[42,50] and interference from other drugs such as
NSAIDS, oral contraceptives, corticostero i d s ,
tricyclic antidepressants and decongestants[ 4 , 5 1 ].
Reduction in salt intake[52] and increased physical
a c t i v i t y[ 5 3 ] will reduce blood pre s s u re and thus
improve control.

Our study investigated the factors responsible
for poor BP c o n t rol among patients attending
Hadiya Family Center for treatment of
hypertension. In this study, non-compliance,
decreased physical activity and a higher mean age
w e re significant predictors of uncontro l l e d
hypertension.  

We found a drug non-compliance rate of 11% at
the end of follow - up and this was a significant
predictor of poor BP control. Hence, compliance-
improving strategies are needed[54]. This population
of non- compliant and uncontrolled hypertensives
formed about 17% of our subjects and would be an
ideal target for health education. Seventy of 84
(83%) uncontrolled hypertensives were compliant
by pill count suggesting that factors other than non-
compliance were responsible, or that the treatment
regimen lacked vigor.

The mean age of the uncontrolled hypertensives
was higher than that of the contro l l e d
hypertensives (55.8 vs 51.7 years respectively) and
this was a significant predictor of poor BP control.
This requires more attention towards control of BP
since in most populations, the risks of
cardiovascular disease rise steeply with rising age.

The finding of a sedentary lifestyle rate of 91.7%
in uncontrolled hypertensives, suggests that this is
a significant predictor of poor BP control.  It also
highlights the importance of health education in
modifying this lifestyle factor.

Our finding of non-compliance being a
significant predictor of poor BP control while other
factors such as mean BMI, sex distribution,
occupational status, educational level, marital
status, alcohol consumption and smoking not
showing a significant difference  in controlled and
u n c o n t rolled hypertensives, was similar to that
reported in some studies [24,31,37,42].

The study has certain limitations. This is an
area-based study conducted in one health district.
The result of this kind of study may therefore be
m o re relevant and significant if it did include
several health districts of Kuwait and a larger
population sample. The simple pill count method
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for quantitating medication compliance has
potential shortcomings. Therefore better methods
for detection of poor compliance need to be
developed such as the use of electronic devices.

In conclusion, we recommended that psycho-
social factors like non-compliance and sedentary
life should be looked for in subjects with poor BP
control and appropriate steps should be taken to
improve compliance and to increase the level of
physical activity in hypertensive subjects in order
to achieve better BP control.
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