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Background: Hypertension is a common public health problem that impacts more than one-
third of the world population. Awareness of physicians towards the guidelines of high blood
pressure management is an essential step to reduce the consequences of high blood pressure.
Objective: This study was aimed to assess the awareness of physicians towards high blood
pressure treatment according to the recent report of the Joint National Committee (JNCS)
guideline.

Methods: A sclf-administered questionnaire was distributed to 400 physicians during the
period from February to April 2017. Physicians were recruited from public and private
hospitals as well as clinics. A validated questionnaire that incorporated the changes seen in
INC 8, as well as the specific modality of hypertension management based on other guide-
lines, was administered to the participating physicians.

Results: Three hundred and eighty-nine physicians completed the questionnaire; with all the
interviewed physicians have ever heard about JNC 8. The practice of general practitioners
(GPs) was significantly deviated from the recommended guideline of blood pressure manage-
ment as compared to consultants, specialists, and residents. Additionally, certain variations
were found among consultants, specialists, and residents with slight superiority of consul-
tants towards most aspects.

Conclusion: The finding of this study highlights an inadequate knowledge of GPs in Yemen
towards high blood pressure management guidelines. The findings of this study emphasize
the necessity for continuous medical education programs that are specially designed to target
GPs. Continued update of medical curricula in Yemeni universities is also needed.
Keywords: hypertension, practitioners, physicians, guidelines, Yemen

Introduction

Hypertension is a common public-health challenge worldwide. By 2025, it is
estimated that over 1.56 Billion of the world population will have hypertension.'
Long-standing hypertension is considered a major risk factor for coronary artery
disease, stroke, heart failure, peripheral vascular disease, vision loss, and chronic
kidney disease.” The Joint National Committee (JNC) on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure issues hypertension-related
guidelines after reviewing emerging therapies and outcomes of ongoing clinical
trials. The JNC 8 was the latest guideline released in 2014. It includes major
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differences from the previous reports regarding the thresh-
old of starting antihypertensive medications, the therapeu-
tic goal of blood pressure (JNC 8 defined similar
therapeutic goals for the majority of hypertensive patients
except elderly), and the first line drugs category. In JNC 8,
the first line drug can be equally selected from four spe-
cific classes rather than five classes in previous versions of
the guideline. As per JNC 8, B-blockers were not recom-
mended as first line therapy for patients without compel-
ling indication. Additionally, one major difference is that
the evidence of JNC 8 was limited to a systematic review
of randomized clinical trials.® However, several other
points about hypertension were not addressed in the INC
8 including the definition of hypertension, the use of
standard medications in a hypertensive patient with heart
failure, and the potential benefits of lifestyle changes.
Therefore, these issues were incorporated from the guide-
lines of JNC 7, the American College of Cardiology
Foundation/American Heart Association (ACCF/AHA),
the lifestyle workgroup, and the American College of
Obstetrician and Gynecologist.” '

The JNC reports have served as a valuable source for
making a clinical decision. The recommended guidelines
help in decreasing the variations between practitioners and
improving the quality of health care."' Many studies have
connected poor control of blood pressure with inadequate
adherence to hypertension guidelines.'*'® Implementation
of hypertension guidelines in a community with a high
prevalence of hypertension might help in reducing
untreated/inappropriately treated patients and later might
help in reducing the long-term consequences associated
with high blood pressure.

In Yemen, the estimated prevalence of hypertension
for the age group between 30 and 64 is 17.1% and the
crude prevalence was 13.5%.'* Moreover, among elderly
patients who were seeking cataract surgery in eye
camps, hypertension was found to be the most prevalent
systemic disease.'> However, no study has been con-
ducted to evaluate the quality of the provided healthcare
recommendations for the management of hypertension
in Yemen. Hence, this study was aimed to assess the
awareness of Yemeni physicians towards hypertension
definition, diagnosis, and choice of reasonable therapeu-
tics modalities. This study is also aimed to reveal the
knowledge and practice of high blood pressure manage-

Materials and Methods

Study Design

A self-administered questionnaire was used (appendix).
The final questionnaire was developed in English lan-
guage, and it consisted of two parts, the first part included
four questions related to the demographic data of the
participants, including age, gender, physician’s category/
rank, and type of professional practice setting where they
work. The second part included 17 questions, incorporated
from JNC 8, JNC 7, ACCF/AHA, American College of
Obstetrician and Gynecologist, and the lifestyle work-
group in order to have a comprehensive view about the
management of hypertension. Each question has only one
correct answer. The questionnaire consisted of 17 items.
Five items dealt with classification and goal of therapy,
another five items dealt with hypertension with compelling
indications, four more items dealt with the lifestyle mod-
ifications, one question about pregnancy hypertension, one
question about the combined use of Angiotensin
(ACEi)
Angiotensin Receptor Blockers (ARBs), and one question

Converting Enzyme Inhibitors along with
about the use of B-blockers in a hypertensive patient with-
out compelling indications.

Validation

The questionnaire has been distributed among four aca-
demics with expertise in community medicine, clinical
pharmacy, pharmacy practice, and pharmacology, and
two internal medicine consultants. This is to ensure the
accuracy, appropriateness, and relevance of the included
items. The final questionnaire was designed as multiple-
choice and the correct answer was one of three options;
namely, agree, disagree, or I do not know. In order to
ensure reliability and consistency of the questions, ques-
tionnaires were distributed among 30 physicians that were
not included in the study sample. The calculated
Cronbach’s alpha was found to be 0.651.

Location and Time of the Study

This study was conducted in Sana’a, the capital of Yemen.
The study included 389 physicians; who were interviewed in
three public hospitals, two military hospitals, thirty-two
private hospitals, and seven clinics. These institutions were
chosen to be representative of all hospitals in Yemen since
these institutions serve as the referral hospitals for most of
the patients in Yemen. The questionnaires were administered
and collected within a three-month period from February to

ment among Yemeni physicians with different
specialties.
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April 2017. The interviewed physicians took an average of
10 minutes to fill the questionnaire.

The study included all physicians who dealt with
hypertension patients during their practice, such as general
practitioners, cardiologists, nephrologists, gynecologists,
and internal medicine physicians.

Sample Size Calculation

The last annual health statistics report that was published in
2014 reported the total number of physicians in Sana’a was
1732 physicians. Of them, 1081 were general prescribers
and 651 were specialized physicians.'® OpenEpi website
(http://www.openepi.com/Menu/OE Menu.htm) was used
for the sample size calculation. Participants (n=315) were

determined as representative samples with 95% confidence
level and 5% accuracy. With expected non-response rate of
20%, the final sample size was approximately 380.

Data Collection

The questionnaire was handed to physicians after
explaining the purpose of the study to them. Five
students in the fifth year of their pharmacy course at
university of Science and Technology were trained on
the study protocol before collecting data. Physicians
were asked to complete the questionnaire and handed
it back immediately after responding to the questions.
Those physicians were divided into four groups: gen-
eral practitioners (those who finished bachelor of med-
icine without doing specialty in any medical field),
residents (those who have enrolled in four or-five-
year residency program), specialists (those who have
finished internal medicine residency), and consultants
(those who have a subspecialty in a specific medical
field, such as cardiologists or five-year elapsed after
being specialist).!” The data obtained was checked and
prepared for entry into statistical software for subse-
quent data analysis.

Data Analysis

All data were analyzed using IBM SPSS Statistics ver-
sion 21.0 for Windows® (IBM Corp., Armonk, NY,
USA). Descriptive statistics were used to express the
demographic data of the participants. Chi-squared test
was used to express the association between the partici-
pants’ specialties and the questions. P <0.05 was con-
sidered statistically significant.

Results
Demographic Data

The questionnaire was completed by 389 physicians; thus,
the response rate of the study was 97%. The demographic
characteristics of the participants are shown in Table 1. The
participants of the study were mainly specialists (38%,
n=146) followed by GPs (23%, n=91), residents (20%,
n=79), and consultants (19%, n=73). Participants were
mainly working in public hospitals (44.73%, n=174) fol-
lowed by private hospitals (35.73%, n=139), and private
clinics (19.54%, n=76). Participants were mostly male phy-
sicians (71%, n=276), and the age of the majority (36%,
n=140) was more than 40 years (Table 1). All participants
reported that they have ever heard about INC 8.

Lifestyle Modifications

The majority (86%, n=336) of participants agreed that
DASH eating plan is recommended as a part of lifestyle
changes for hypertension. Moderate physical exercise,
reduction in sodium consumption, and weight loss were
also recommended by 93.5%, n=364; 69.75%, n=270;
96.75%, n=376 of physicians, respectively (Table 2).

Hypertension Classification and Goal of
Therapy

The majority of the participants (78.7%, n=306) knew the
correct definition of the prehypertension. The majority also
78.9% (n= 307) agreed that blood pressure higher than

Table | Demographics of Physicians Involved in the Study
(n=389)

Characteristics Frequency | Percent
(%)
Age (Years) Under 30 Il 29%
From 30 to 40 | 138 35%
Above 40 140 36%
Gender Male 276 71%
Female 113 29%
Physician category Consultant 73 19%
Specialist 146 38%
Resident 79 20%
GPs 91 23%
Professional Public hospital | 174 44.73%
practice Private 139 35.73%
hospital
Private clinic 76 19.54%

Abbreviation: GPs, general practitioners.
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Table 2 Correct Answers Regarding Life Style Modifications (n=389)

Lifestyle Modifications Consultant Specialist Resident GPs Total Chi-Square P-value
Freq. % Freq. % Freq. % Freq. %

DASH 65 89 131 90 68 86 72 79 86% 10.369 0.110

Moderate exercise 70 96 140 96 75 95 79 87 93.5% 12.858 0.045*
58 79 102 70 54 68 56 62 69.75% 25.993 0.000%*

Reduce sodium intake 78

Weight loss 72 99 142 97 99 84 92 96.75% 10.321 0.112

Note: *Significant (P<0.05).

Abbreviations: DASH, dietary approaches to stop hypertension; GPs, general practitioners.

160/ 100 mmHg is classified as stage 2 hypertension. Yet,
only 64% (n=249) of physicians agreed that lowering
blood pressure in patients aged 60 years or older without
compelling indication to a level of less than 150/90 mm
Hg is the target of their treatment. Moreover, 52.25%
(n=205) of the physicians agreed that stage two hyperten-
sive patients need antihypertensive drugs combination if
the target cannot be achieved by a single drug (Table 3).

Hypertension with Compelling

Indications

According to JNC 8, specific medication classes were
recommended based on compelling indications, such as
chronic  kidney disease and diabetes mellitus.
Assessment of physician awareness based on these indi-
cations as well as other indications from JNC 7, such as
failure, and
223) of the
or ARBs as

a first line for the management of hypertension with

post-myocardial infarction, stage C heart
cerebrovascular accident. About 58% (n=
participants agreed to use ACE inhibitors

renal impairment in a patient without renal artery ste-
nosis. For management of hypertension in a patient with
DM, about 78.75% (n= 304) of the physicians agreed to
use one of the four medication classes (ACEi/ARB,
calcium channel blockers, or diuretics) as a first line
for this group. In a patient with stage C heart failure,

about 77.25% (n= 305) of the physicians agreed to use
standard regimen that consisted of ACEi/ARB, -
blockers, diuretics, and spironolactone as a first line.
For the management of hypertension in ischemic heart
disease, about 75% (n= 295) of the physicians agreed to
use B-blockers with the ACE inhibitor as a first line. For
recurrent stroke prevention in a hypertensive patient,
approximately 62.75% (n= 243) of physicians agreed
to use either ACE inhibitors or diuretics as first line.
Moreover, only 46% (n=179) of the participants agreed
to use labetalol as a first line agent in a pregnant women
with severe hypertension (Table 4).

B-Blockers in a Patient Without

Compelling Indication

Using B-blockers in a patient without compiling indica-
tions is not recommended in JNC 8 owing to the
increased risk of cardiovascular death. However, in
JNC 7 B-blockers first
Approximately, 64% (n= 247) of the physicians agreed

were used as a line.

not to use P-blockers as a first line in a hypertensive
(Table 5).
However, GPs were associated with lower disagreement

patient without compelling indications

rates with this as compared to consultants, specialists,

and residents.

Table 3 Correct Answers Regarding Hypertension Classification, Goal, and Drug Combination (n=389)

HTN Classifications and Goals Consultant | Specialist Resident GPs Total Chi-Square | P-value
Freq. | % Freq. | % Freq. | % Freq. | %

Prehypertension 67 91.8 | 109 747 | 63 79.7 | 67 73.6 | 78.7% 15.355 0.018%*

Stage2 HTN 63 86.3 | 125 85.6 | 59 747 | 60 659 | 789% | 23.286 0.001*

Goal of BP in elderly (260 year) 54 740 | 96 658 | 5l 64.6 | 48 52.7 | 64.0% | 21.321 0.002%*

Need drug combination in stage 2 HTN | 38 52 86 59 51 65 30 33 52.25% | 35.856 0.000*

Note: *Significant (P<0.05).

Abbreviations: HTN, hypertension; BP, blood pressure; GPs, general practitioners.
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Table 4 Correct Answers Regarding Hypertensive Patients with Compelling Indications (n=389)
Compelling Indications Consultant Specialist Resident GPs Total Chi-Square P-value
Freq. % Freq. % Freq. % Freq. %
HF (stage C) 57 78 125 86 6l 77 62 68 77.25% 11.215 0.082
CKD 51 70 84 58 45 57 43 47 58% 16.588 0.0l I*
First line during pregnancy 35 48 71 49 36 46 37 41 46% 7.694 0.261
CVA 55 75 96 66 51 65 41 45 62.75% 26.301 0.000*
DM 62 85 112 77 62 78 68 75 78.75% 26.705 0.000%*
Post Ml 58 79 118 8l 57 72 62 68 75% 8.466 0.206

Note: *Significant (P<0.05).

Abbreviations: HF, heart failure; CKD, chronic kidney disease; CVA, cerebrovascular accident; DM, diabetes mellitus; Ml, myocardial infraction; GPs, general practitioners.

Table 5 Correct Answer Regarding ACE and ARBs Combination as Well as -Blockers Without Compelling Indications (n=389)

Drug Recommendation Question Consultant | Specialist Resident GPs Total Chi-Square | P-value
Freq. | % Freq. | % Freq. | % Freq. | %

B-blockers without compelling indications | 53 73 | 96 66 | 57 72 | 41 45 | 64% 24.5 0.000*

ACEIs and ARBs 54 74 100 68 | 57 72 | 46 51 | 66.25% | 28.0 0.000%*

should not be used as combination

Note: *Significant (P<0.05).

Abbreviations: ACEls, angiotensin converting enzyme inhibitors; ARBs, angiotensin receptor blockers; GPs, general practitioners.

ACEIl and ARBs Combination

About 66.25% (n= 257) of the physicians agreed not to
combine ACE inhibitors with ARBs for hypertension man-
agement (Table 5). Again, lower rate of correct practice
was associated with GPs as compared to consultants, spe-
cialists, and residents.

Discussion
The results of this survey, which included 389 physicians
representing different settings in Sana’a, Yemen, are the
first evaluating awareness of physicians about the manage-
ment of hypertension in Yemen. The results of this survey
showed that all participating physicians have ever heard
about the guidelines of JNC 8 without necessarily reflect-
ing on their practice. The majority of the participants
(96.75%, 93.5%, 86%, and 69.75%) recommended weight
loss, moderate physical exercise, DASH, and reduction of
sodium intake, respectively, as parts of lifestyle modifica-
tions for a patient with hypertension. Similar findings were
obtained from another study conducted in Saudi Arabia.'®
Regarding hypertension classification, goal, and drug
combinations, the majority (78.7, n=306) of the partici-
pants in this study knew the correct definition of the
prehypertension state, and agreed that blood pressure
greater than 1607100 mm Hg is classified as stage-2

hypertension. Moreover, about half of the physicians’
responses demonstrated that a patient with stage two
hypertension needs antihypertensive drugs combination if
the first drug cannot achieve blood pressure target.

The JNC 8 guideline recommended reducing blood
pressure to less than 150/90 mm Hg in elderly patients.®
In this study, the majority (64%, n=249) of physicians
agreed that lowering blood pressure to less than 150/
90 mm Hg is the target of their practice. Compared to
this finding, 75% of internal and family medicine residents
in Saudi Arabia correctly reported blood pressure targets
in the elderly.'” The higher awareness among Saudi phy-
sicians regarding this point may be attributed, in part, to
their updated knowledge about the current guidelines since
they have more continuous education opportunities and the
guidelines resources are routinely available in their clinic.
It's worthy to mention also that the recommendation of
blood pressure treatment goal of less than 150/90 mm Hg
in elderly patients is based on expert opinion (grade E),
and has remained a point of controversy among experts. In
this study, awareness of physicians regarding the definition
of prehypertensive stage was higher (78.7, n=305) than the
study that was conducted in Jordan by Al-Azzam and his
colleague (36.55%). Saudi physicians, on the other hand,
exhibited higher awareness regarding combination therapy
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in stage 2 hypertension (69.7%) compared with the
Yemeni physicians (52.25%, n=205).

In hypertension with compelling indications, such as
chronic kidney disease, diabetes mellitus, heart failure,
ischemic heart disease, and cerebrovascular accident, spe-
cific antihypertensive medications classes are recom-
mended in order to ameliorate disease progression and to

9,20,21 For

improve patient’s outcome. example, in
a hypertensive patient with chronic kidney disease, anti-
hypertensive agents that reduce proteinuria have an advan-
tage; therefore, ACE inhibitors or ARBs have been
recommended to be more advantageous in such conditions

outcomes.?272°

since they improve kidney-related
However, in the current study, only 58% (n=226) of the
physicians agreed to use ACE inhibitors or ARBs as the
first line therapy for the management of hypertension with
renal impairment in cases without renal artery stenosis.
Physicians’ awareness in this study was higher than that
of Jordanian physicians (40.7%) and lower than that of
Saudi physicians (73.4%).'""” The discrepancy in the
awareness level among physicians from different Middle
Eastern countries may be attributed to many reasons, such
as the date of releasing the guidelines, the strength of the
recommendation, the practicing area, and the specialties of
the studied groups.

It is well documented that high blood pressure is the
most important risk factor for cerebral vascular accidents,
and lowering the blood pressure in a hypertensive patient
has been confirmed to reduce the relative risk of stroke by
35% to 44%.°7 Other that

a combination of ACE inhibitor with thiazide diuretics

studies have proven
has extended benefit in recurrent stroke reduction beyond
the reduction in blood pressure.”®*’ The finding of this
study showed that 62.75% (n=244) of physicians agreed to
use either ACE inhibitors, diuretics or combination of both
drugs as first line for recurrent stroke prevention in hyper-
tensive patients. Nevertheless, Al-Azzam and his collea-
gue demonstrated in their study that only 21.4% of the
physicians knew the benefits of this combination and
recommended its use for their patients.'” Again, the varia-
tion in the awareness between studies may be attributed, in
part, to the time of the releasing JNC 7 guidelines. In this
study, the guidelines have been extensively disseminated
and adopted by Yemeni physicians since the JNC 7 report
was released in 2003 compared with the Jordanian study,
which was conducted two years after the release of the
IJNC 7 guidelines.

Regarding diabetes patients with hypertension, the
majority of the Yemeni physicians (78.75%, n=306)
agreed to use ACE inhibitors, ARBs, thiazide diuretics or
calcium channel blockers as the first line therapy for this
group of patients. Compared with this finding, 74.3% of
physicians in Saudi Arabia agreed to use any of the above
medications as first line in a hypertensive patient with
diabetes,'” meaning that the recommendations of INC 8
guidelines were adopted quickly by Yemeni physicians.

The use of ACE inhibitor, B-blockers, diuretics, and
spironolactone as a standard combination for patients with
heart failure in stage C has advantages such as slowing the
progression of heart failure and remodeling, decreased
mortality, and improved patient’s quality of life.>**>" In
this study, the majority (77.25%, n=300) of Yemeni phy-
sicians agreed to use this standard therapy in hypertensive
patients with stage C heart failure. Previous studies
showed that 40.1% of Jordanian physicians and 43% of
Kuwaiti physicians correctly selected ACE inhibitors and
ARBs, respectively, as the first line in a hypertensive
patient with heart failure.'”?

Regarding hypertension complicated by ischemic heart
disease, studies have shown that both selective and non-
selective Beta-1 blockers reduce mortality and the risk of
recurrence of myocardial infarction as well as decreasing
cardiac dysfunctions.*>** In this study, the majority (75%,
n=292) of the physicians agreed to use P-blockers with
ACE inhibitors as a first line therapy in a patient who has
myocardial infarction and hypertension. Only, 59.3% of
the Jordanian physicians correctly selected B-blockers as
a first line in a hypertensive patient with ischemic heart
disease.'”

Labetalol is an effective antihypertensive agent that
blocks both beta-and alpha-adrenergic receptors. It is
recommended as a first line agent in pregnant women
Unfortunately, only 46%
(n=179) of the participants in our study agreed to use

with severe hypertension.*”

labetalol as a first line agent in pregnant women with
severe hypertension. Several studies revealed that labetalol
is a preferred antihypertensive agent in chronic hyperten-
sion during pregnancy, especially in severe cases since
methyldopa has a mild effect on hypertension with slow
onset and nifedipine has many adverse effects.'*>%*’
B-blockers, according to JNC 8, are no longer recom-
mended as first line agents to treat hypertension in
patients without compelling indication owing to their
association with greater risk of cardiovascular death
when compared with amlodipine-based regimen.*® In
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this study, the adherence to this recommendation was
reported by 64% (n=249) of the Yemeni physicians.
Moreover, it was noticed that the consultants, specialists
and residents quickly adopted to the updated guideline
compared with GPs. Furthermore, combination therapy
of ACE inhibitors and ARBs during the management of
hypertension patients should be avoided according to
JNC 8. Unfortunately, only 66.25% (n=258) of the
Yemeni physicians agreed not to combine ACE inhibi-
with ARBs
A comparable result was obtained from family and inter-

tors in a patient with hypertension.
nal medicine residents in Saudi Arabia where 67.9% of
them agreed not to use ACE inhibitors and ARBs
together. '’

The finding of this study showed small variations among
the responses of consultants, specialists, and residents in
different areas of questioning, with slight superiority to
consultants in some of the questions. However, GPs demon-
strated significantly lower knowledge and awareness regard-
ing guidelines of hypertension management.

This study has some potential limitations; the recruit-
ment of physicians was only from Sana’a city, the capital
of Yemen, although other cities may have been considered
in order to generalize the awareness level. The self-
administered questionnaire is a simple and low-cost tool
of measuring awareness. However, it has inherited social
desirability, gender, and recall bias, which could lead to
overestimation.

Conclusion

This study highlights the inadequate knowledge of GPs in
Yemen towards high blood pressure management. The
findings of this study emphasize the necessity of contin-
uous medical educations for physicians that are specially
designed to target GPs and to continually update the cur-
ricula of medical students in Yemen.
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