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ABSTRACT

Objective: To determine whether the implementation of
clinical practice guidelines by the primary care
physicians, the establishment of a hypertension clinic,
electronic medical records with flow sheets and “team”
work model has changed the physician’s clinical behaviour in
relation to the management of hypertension.
Design: Review of electronic medical records in general
practice to identify hypertensive patients followed up by
assessment of the pre-educational and post-educational
management of interventions. 
Setting: Salmiya West Polyclinic, Hawalli Health Area,
Kuwait
S u b j e c t s : S e v e n - h u n d red and twenty hypertensives
managed by 14 different general physicians. 
Main outcome measures: Improved level of care in
terms of better level of documenting hypertension risk
factors including age, gender, family history, personal
history, current smoking, fasting blood glucose (FBG),

body mass index (BMI), total lipid values (TC, TG, LDL,
HDL) and target organ affection (e.g.,
electrocardiography -ECG) and better blood pressure
control by using combination therapy.
Results: Improvement was noted in the level of risk
factors’ documentation including family history and
personal history of hypertension or coronary artery
disease, current smoking, FBG, BMI, total lipid values
and ECG but not in age and gender which are
automatically documented as part of electronic records
registration. Improvement was noted in overall blood
pressure control, especially in patients using combination
therapy of ß-blockers and diuretics. 
Conclusion: Clinical behaviour of general physicians can
be changed by implementation of the clinical practice
guidelines, the establishment of hypertension clinic, use
of electronic medical re c o rds with flow sheets and
“team” work model.
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INTRODUCTION
Hypertension remains a serious public health

problem[1] as it is a major risk factor for coronary
heart disease and stroke[2], which are the main
causes of global morbidity and mortality. Hypertension
prevalence is increasing particularly in nations of
the developing world. 

In Kuwait, hypertension is one of most common
medical problems seen. The total prevalence at all
levels of care (primary, secondary and tertiary) was
found to be 26.3%[3], whereas its prevalence in
primary health care was found to be 6.4% in male
and 6.1% in female patients. Mild to moderate
hypertension was found in 86% of our subjects[3].

Appreciation of the crucial role of risk factors in
the development of coronary heart disease (CHD)
is one of the most significant advances in the
understanding of this important disease[ 4 ]. Extensive
epidemiological research has established cigarette
smoking, diabetes, hyperlipidemia, overweight/

obesity and hypertension as independent as well as
synergistic and cumulative major risk factors for
C H D[ 4 - 6 ]. Because of the strength of evidence
supporting their role in the pathogenesis of CHD,
these five risk factors have often been labeled as
“conventional” risk factors[ 4 ]. Clinical Practice
Guidelines and WHO (1999) Guidelines for
management of hypertension stressed the importance
of checking risk factors, not only for prevention but
also for their importance in grading and managing
hypertension[7].

Clinical guidelines are increasingly being used
as tools to improve the quality of hypertension
c a re. It has been suggested that guidelines
developed at local level based on the available
evidence from epidemiological studies and clinical
trials would be most effective [7, 8].

The availability of new guidelines[ 7 ] and a
p rotocol published by the Kuwait Primary
Healthcare Department[9] will improve the standard
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of care and management of hypertensive patients[10].
This study was designed to investigate the

e ffectiveness of local clinical practice guideline
implementation, the establishment of hypertension
clinic, electronic medical records with flow sheets
and “team” work model in bringing about changes
in clinical behavior with respect to management of
hypertension in general practice.

SUBJECTS AND METHODS
This study was carried out to evaluate the

impact of implementing local Clinical Practice
Guidelines for Hypertension (CPGH), the establish-
ment of hypertension clinic, electronic medical
records with flow sheets and “team” work model
on the management of hypertension provided in
the Salmiya West Polyclinic.

The purpose was to assess two major goals of
improving the assessment and documentation of
risk factors in the records of patients with identified
hypertension and better level of blood pressure
c o n t rol encouraging the use of beta-blockers,
diuretics, alone or in combinations.

The Salmiya West Polyclinic is located in the
Hawalli area and serves a total population of
120,000, which is considered a high number. The
Salmiya West Polyclinic has established a
hypertension clinic since June 2002 to pro v i d e
i m p roved level of care according to CPGH
prepared by the General Practitioners Committee
of the Kuwait Ministry of Health and published in
December 2000. The hypertension clinic, as well as
the Salmiya West polyclinic, has a fully
computerized filing system (The Primary Care
Information System established in 2001). Each
patient has his own electronic file, which contains
all personal and clinical data registered by the
treating physicians at each visit, flow charts and
appointment cards for follow-up visits. A trained
nursing staff is also involved in the hypertension
clinic. Fourteen general physicians from the
Salmiya West Polyclinic were involved in the
management of hypertensive patients. The total
number of hypertensive patient records registered
in the hypertension clinic was about 3000 in June
2002 and rose upto 4200 records in 2004. 

The hypertension clinic has been operational for
18 months. We divided this total period into two
periods of nine months each: Period I fro m
1/9/2002 upto 30/6/2003 and Period II fro m
1/7/2003 up to 31/3/2004. During period I,
educational interventions were started by holding
meetings to discuss the local CPGH, to make sure
that all physicians have their own original copies,
to stress the importance of following its
recommendations, to clarify the benefits of
checking and documenting risk factors and to use

the hypertension electronic file and flow charts.
Follow up visits and meetings were done during
Period I for reinforcement and completeness of
data. The same method of follow up visits and
meetings was continued during Period II.

The subjects included all hypertensive patients
re g i s t e red in the hypertension clinic electro n i c
records during these two periods of time and met
the following criteria:

1. Age ≥ 18 years and less than 65 years
2. Identified as having mild to moderate

hypertension within the defined two periods under
study (those who have an average of three blood
p re s s u re readings ≥ 140/90 and < 180/11 0
according to local CPGH).

3. Followed up for at least three clinic visits to
the hypertension clinic in each defined period
under study.

4. Received any of the primary class of
antihypertensive drugs [ß - blockers (B-B), Diure t i c s
(D), Calcium Channel Blockers (CCB’s), A n g i o t e n s i n
Converting Enzyme inhibitors (ACEI’s), A n g i o t e n s i n
Receptor Blockers (ARB’s) and centrally acting
drugs]. 

A total of 720 patients were included in our
study: 333 patients in Period I and 387 patients in
Period II respectively.

Data Collection:
At the beginning, we constructed two data

collecting sheets for each period of the study; the
first contained patient’s name, civil ID number and
risk factors documentation (age, gender, personal
history, family and smoking history, FBG, TC, TG,
LDL, HDL, BMI, ECG and Chest X Ray (CXR). The
second contained patient’s name, civil ID number,
medications used (B-B, D and other medications)
and BP control.            

The data was collected from the hypertension
e l e c t ronic re c o rds saved in The Primary Care
Information System according to civil ID number of
each patient. Using every third civil ID number,
hypertensive patients fulfilling the listed criteria
were selected. Thus, there were 333 patients in
Period I and 387 patients in Period II.

The audit focused on investigating three issues:
1. Achievement of blood pressure control to <

140/90 mmHg, an average reading over the last
three visits.

2. Risk factors of hypertension including: a) age,
b) gender, c) smoking history, d) family history, e)
personal history, f) serum fasting glucose level, g) total
serum lipids, h) electrocardiography, i) chest X ray

3. Percentage of hypertensive patients reaching
the control level using B-B, D, and/or their
combinations.
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The two groups were studied by investigating
all the three issues mentioned above in each group
independently.

Statistical Analysis:
Data was collected and analyzed using the chi-

square statistical test to compare variables between
the two periods. A p < 0.05 was used as the cut-off
level for statistical significance, while p< 0.01 was
considered as highly significant

RESULTS
The blood pressure was controlled in 44.4% and

58.4% patients in Period I and II respectively, which
indicates a highly significant improvement (p <
0.01).

Table 1 shows quantitative measurements of risk
factors in both periods. There is a significant
i m p rovement in all risk factors documentation
except personal history and chest X-ray.

Table 2 shows measurements in contro l l e d
hypertensive patients and their correlation with the
use of B-B, D and their combinations.

Although there is an increase in the percentage
of controlled patients in each class, this increase is
only significant in those using B-B and D together
without other medications. 

Table 3 shows the total number of patients on
each class of medication in both periods. There is a
significant increase in the use of D, D and B-
blockers combination and ACEIs.

DISCUSSION
Implementation of the local CPGH for diagnosis

and treatment of hypertension, the implementation
of hypertension clinic, electronic medical records
with flow sheets, “team” work model with
dedicated nursing staff, appeared to be related to
improved blood pressure control. This would be
expected to reduce subsequent coronary heart
disease, congestive heart failure, renal disease and
other complications of uncontrolled hypertension.

In clinical trials, anti-hypertensive therapy has
been associated with a reduction in stro k e
incidence averaging 35-40%; myocardial infarction,
20-25%; and heart failure, more than 50%[11].

Current control rates in America (SBP < 140
mmHg and DBP < 90 mmHg), though improved,
are still far below the Healthy People 2010 goal of
50%; 30% are still unaware that they have
hypertension[12].

In our study, the percentage of contro l l e d
patients rose from 44.4 to 58.4% after CPGH
implementation, the establishment of hypertension
clinic, electronic medical records with flow sheets
and “team” work model with dedicated nursing
staff. This degree of improvement is impressive
from both the clinical and statistical perspective.

Primary Health Care CPGH in Kuwait stressed
the importance of risk factors assessment in all
hypertensive patients. Management strategies are
built on determination of the overall risk profile
that allows the physician to decide whether the
patient is at low, medium, high or very high risk of
cardiovascular disease events[9].

Unfavorable levels of blood cholesterol and
blood pre s s u re, cigarette smoking, overweight/

Table 1: Quantitative measurements of risk factors in
both periods

Risk Factor  Period I % Period II % p-value

Age 100 100 NS
Gender 100 100 NS
Family history 35.4 44.7 < 0.05
Personal history 45 50.1 NS
History of smoking 60.9 70.8 < 0.01
BMI 7.2 54.3 < 0.01
TC 20.4 70 < 0.01
TG 19.2 69.5 <0.01
LDL 5.1 23.5 <0.01
HDL 4.5 24.8 <0.01
FBS 22.2 70.2 <0.01
ECG 10.2 19.8 <0.01
CXR 1.8 1.5 NS

Table 2: M e a s u rements of Controlled hypertensive
patients and their correlation with B-B, D and their
combinations

Medications Percentage of Controlled  p-value
Total Sample percentage of

each class alone

Period Period  Period Period 
I II I II 

B-Blockers alone 48 29.7 59.3 61.7 NS
Diuretics alone 0.3 0.25 0 100 NS
B-Blockers & Diuretics alone 22.2 24.3 41.8 64.6 < 0.01
B-Blockers & other medications 6.9 21.1 30.4 51.2 NS
B-Blockers, Diuretics & other
medications 6 11.6 25 42.2 NS
Diuretic & other medications 2.7 3.87 11.1 40 NS

Table 3: Total patients on each drug class of medication in
both periods

Medications Percentage of Total Sample p-value

Period I Period II

B-Blockers 80.18 86 < 0.05
Diuretics 33.6 42.1 < 0.05
B- Blockers & Diuretics 26.7 37.2 < 0.01
ACEI’s 10.8 29.45 < 0.01
CCB’s 8.7 9.5 NS
ARB’s 0.3 1.8 NS
Centrally acting drugs 3.9 5.16 NS
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obesity and diabetes are well established as the
major causal factors for CHD[4,12]. For several of
these factors, clinical trials have documented
l o w e red CHD event rates when the factor is
detected, treated and reduced[7,12-13]. These factors
independently modify the risk for subsequent
c a rdiovascular disease, and their presence or
absence is determined during the ro u t i n e
evaluation of patients with hypertension; i . e . ,
h i s t o r y, physical examination and laboratory
tests[14].

Our study showed that guidelines implementation,
the establishment of hypertension clinic, electronic
medical records with flow sheets and “team” work
model with dedicated nursing staff has succeeded
in changing clinical behavior of general
practitioners in the Salmiya West polyclinic
towards better recording of risk factors including
family history, smoking, BMI, lipid profile (TG, TG,
LDL, and HDL), FBG, and ECG except for personal
history and chest X-ray.

It is increasingly clear that conventional risk
factors and their resulting health risks are largely
preventable by a healthy lifestyle, which indicates
that intense focus on conventional risk factors and
the lifestyle behaviors causing them has gre a t
potential to decrease the worldwide epidemic of
CHD[20].

The physician and the patient must agree upon
BP goals[15]. When BP is above the goal, alterations
in the plan should be documented. BP s e l f -
monitoring can also be useful[12,15].

Primary Health Care CPGH published by the
Kuwait Primary Health Care Department recom-
mended D or B-B as initial drugs for uncomplicated
hypertension. Diuretics are also recommended in
cases of heart failure, isolated systolic hypertension
and in older patients, while B-B are recommended
in case of post-myocardial infarction[9].

ACEI’s are recommended in cases of diabetes
and in heart failure[ 9 ]. Diuretics and B-B re c o m m e n d e d
in the guidelines because these two classes are
effective in reducing cardiovascular events and all-
case mortality among patients with hyper-
tension[14,19].

Our study showed significant increase in the use
of D and B-B and their combinations, as well as
ACEIs. This is supported by local and international
guidelines.

Recent clinical trials have demonstrated that
e ffective BP c o n t rol can be achieved in most
patients who are hypertensive, but the majority will
require two or more antihypertensive drugs [16-17].

In our study, the percentage of contro l l e d
patients who are on B-B and D combination has
also significantly increased. This goes well with the
recommendation of our local guidelines as well as

international guidelines.
The JNC 7 report suggests initiation of therapy

with two drugs (combination therapy) rather than a
single agent, if BPis more than 20 mmHg systolic or
10 mmHg diastolic above the treatment goal.
Generally, a two-drug regimen should include a
diuretic appropriate for the level of renal function.

F a i l u re to titrate or combine medications,
despite knowing that the patient is not at goal BP,
represents clinical inertia and must be overcome[12].
Decision support systems (i . e ., electronic and
paper), flow charts, feedback reminders, and
involvement of nurses, clinicians and pharmacists
can be helpful [15].

CONCLUSION
Our study yielded encouraging results and

showed that implementation of Primary Health
C a re CPGH, the establishment of hypertension
clinic, electronic medical records with flow sheets
and “team” work model with dedicated nursing
s t a ff in the Salmiya West Polyclinic impro v e d
overall control of hypertension, recording of risk
factors, and use of recommended antihypertensive
drugs.

It seems very likely that the implementation
efforts of doctors and their desire to improve care of
hypertension accounted for the improved outcome. 

P e rhaps because of the “team” care model,
special emphasis was placed on accurate recording
of current blood pre s s u re medications. These
simple “office system” strategies have been shown
in other studies to improve care for other chronic
diseases, and may be usefully applied in other
clinical settings[15].
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