
Article

Primary care physicians’
awareness and perceptions
on adherence to primary
cardiovascular disease
prevention guidelines in
Lebanon: A cross-sectional study

Zeina Halabi, Mona Osman and
Reem Hoteit

Abstract

Objectives: To assess the awareness and have an insight on practice patterns of primary care

physicians (PCPs) with respect to several professional primary cardiovascular diseases (CVDs)

preventive guidelines.

Methods: This is a cross-sectional study, questionnaire-based using a non-probability conve-

nience sampling. Data collection occurred at the annual conferences of the Lebanese Societies of

General Practice, Family Medicine, and Internal Medicine in Lebanon. 104 PCPs were recruited.

Main Outcome Measures: Awareness and practices of CVDs preventive guidelines.

Results: The response rate was 37%. Awareness of the various CVD preventive guidelines was

high among PCPs (>81%). Around 69% of PCPs reported that they always calculate the total

cardiovascular risk assessment score. Gaps in managing patients according to guidelines’ recom-

mendations were higher in statin initiation compared to antihypertensive initiation. There is over

prescription of statin in low risk patients and underutilization in high risk patients. Around 20% of

PCPs would initiate aspirin for a low risk patient. Around 17% of physicians do not perform

abdominal aortic aneurysm screening.

Discussion: Although PCPs demonstrated high level of awareness regarding CVD preventive

guidelines, gaps remain present in managing patients according to guidelines’ recommendations.

Less adherence to guidelines will increase mortality and affect patient care.
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Introduction

Non-communicable diseases (NCDs) are the
most common cause of death worldwide,
with cardiovascular diseases (CVDs)
accounting for most deaths from NCDs
reaching a total of 17 million people annu-
ally.1,2 In Lebanon, NCDs account for 85%
of total deaths where CVDs are the leading
killer and accounting for 47% of total
deaths from NCDs.3 CVDs are estimated
to remain the leading cause of death and
disability till 2020.4 CVDs’ prevention is
directly associated with reduction of morbid-
ity and mortality where primary prevention
causes two fold reduction in deaths com-
pared to secondary prevention.5 Primary
prevention aims at controlling the risk fac-
tors in people who have not yet clinically
developed CVD; this is achieved through
statin initiation for lowering lipid levels,
antihypertensive drug initiation for high
blood pressure, prescribing aspirin for
patients with high CVD risk score, in addi-
tion to lifestyle and dietary interventions.6

Several clinical guidelines for the preven-
tion and treatment of CVDs have been
developed in order to simplify clinical deci-
sion including: World Health Organization
(WHO),6 American Heart Association/
American College of Cardiology (AHA/
ACC),7,8 Joint National Committee
(JNC),9 Adult Treatment Panel III
(ATPIII),10 US Preventive Services Task
Forces (USPSTF),11 and European Society
of Cardiology (ESC).12 Each of these guide-
lines set a defined threshold for the treat-
ment of CVDs risk factors such as
dyslipidaemia and hypertension. Till 2020,
no unified CVD guideline has been devel-
oped in Lebanon. However, the Ministry of

Public Health (MOPH) trained primary
care physicians in its primary health care
centers to use the WHO guidelines in an
attempt to standardize care.

PCPs are the first contact in the health
care system and the ideal practitioners to
offer preventive health services to commu-
nity members.13 In Lebanon, a PCP is a
general practitioner (GP) who started
working after finishing medical school, or
a family physician (FP) who completed
three to four years of residency training in
family medicine after medical school, or an
internal medicine (IM) physician who com-
pleted three years of internal medicine after
medical school.

CVD prevention by adherence to guide-
lines through controlling major CVD risk
factors (hypertension, smoking and choles-
terol) was shown to be associated with less
mortality.5 Although CVDs preventive
guidelines is perceived by PCPs as an impor-
tant way to provide patient care14; adherence
to these guidelines is suboptimal.14–16 Reiner
et al.16 demonstrated that around half of the
physicians only use CVDs preventive guide-
lines. Physicians in the cardiology depart-
ment showed low adherence to secondary
CVDs preventive guidelines in a survey con-
ducted by Jiang et al.15 in China. Moreover,
a study by Doroodchi et al.14 illustrated the
gaps in managing CVDs risks according to
guidelines by PCPs. Multiple barriers have
been reported that includes: lack of reim-
bursement, lack of time, lack of patient com-
pliance, lack of guideline awareness and the
feeling that guidelines are unrealistic or too
theoretical.15–20

To explain the need for more guideline
adherence in Lebanon, the primary aim of
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this study is to assess awareness and to have
an insight on PCPs’ practice patterns of pri-

mary CVDs prevention in a country with

no unified guideline. The secondary aim is
to identify barriers to CVD guidelines’

implementation.

Methods

Study design and setting

This study is a cross-sectional study that tar-
geted 104 PCPs attending the 2016

annual conferences of Internal Medicine

(September 2016), Family Medicine
(October 2016), and General Practice

(October 2016) in Lebanon. Non-
probability convenience sampling technique

was used to recruit participants.

Study instrument

The tool used in this study was an anony-
mous, self-administered questionnaire that

was piloted before the start of the study.

The questionnaire was available in both
English and French languages. The time

needed to finish the questionnaire was esti-
mated to be 10 minutes.

At the conference registration desk, the

questionnaire was distributed to partici-
pants, along with an envelope and an

informed consent letter. The consent was
considered given when the physician filled

and returned the questionnaire. The com-

pleted questionnaire, sealed in the envelope,
was placed in a closed opaque box that was

available at the entrance of the conference
hall. At the end of each day of the confer-

ences, the questionnaires were collected.
The questionnaire included questions

related to the characteristics of PCPs (age,

gender, academic affiliation, location and

years of practice), Likert-type scale ques-
tions to assess awareness of CVDs preven-

tive guidelines, barriers to CVDs’
preventive guidelines, frequency of

following CVDs preventive guidelines, and

frequency of calculating total CVD risk. In

addition, physicians were asked about the

most CVDs guidelines incorporated into

their practice, the method used to calculate

cardiovascular risk (software application or

charts) and the preferred cardiovascular

risk assessment score (see Online

Appendix). It is of note that

Atherosclerotic cardiovascular disease

(ACSVD) score was measured using the

Heart Risk Calculator tool.21 Table S1 dem-

onstrates the 10-year total cardiovascular

risk for low and high-risk patients accord-

ing to several guidelines: Atherosclerotic

Cardiovascular Disease (ASCVD), World

Health Organization/International Society

of Hypertension (WHO/ISH), European

Society of Cardiology (ESC) and Adult

Treatment Panel III (ATPIII).
Two clinical vignettes were added at the

end of the questionnaire. These vignettes

simulate a low and a high-risk patient and

the numbers used are hypothetical to ensure

that vignettes had similar recommendation

based on all the current guidelines; ques-

tions included statin initiation, anti-

hypertensive initiation, aspirin initiation,

and abdominal aortic aneurysm (AAA)

screening. Correct responses are in bold

(see Online Appendix). Clinical vignettes

were found to predict the extent of preven-

tion performance in a less costly way.22

Ethical approval

The approval of the Institutional Review

Board (IRB) at the American University

of Beirut (AUB) was obtained (FAM-

2016-0831).

Statistical analysis

Descriptive statistics were used for summa-

rizing the characteristics of PCPs and other

study variables. They were expressed as

means and standard deviations (SD) for
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the continuous variables (age, years of prac-

tice, the level of perceived confidence in

CVD prevention) and as frequencies and

percentages for the categorical ones

(gender, academic affiliation, location of

practice, follow CVD guidelines, rely on

Personal experience, frequency of calcula-

tion, preferred method of calculation, pre-

ferred risk assessment score and practice

patterns). In addition, group comparisons

were performed using Kruskal–Wallis

test, a nonparametric technique for contin-

uous variables. Chi-square/Fisher exact

tests were conducted for the

categorical variables, as applicable.23

Statistical tests were performed using

SPSS 24 (SPSS, Inc., Chicago, IL).

The level of statistical significance was set

at P <0.05.

Results

Physicians’ characteristics

In our study, 107 from 284 physicians

returned the questionnaires with an overall

response rate of 37%. Out of the 107 physi-

cians, 104 were included in the study and 3

were excluded since the physicians were

practicing outside Lebanon. The response
rate in the annual conferences of General
Practice (20/53), Family Medicine (64/
191), and Internal Medicine (20/40) was
37.5%, 33.5%, and 50% respectively.

The characteristics of physicians are dis-
played in Table 1. The average age of PCPs
was 41.23� 12.65 years. FPs were younger
compared to general practice and internal
medicine physicians (p¼ 0.001, Kruskal-
Wallis non- parametric test) and were
mostly affiliated with an academic institu-
tion (79.2%) (p¼ 0.001, Fisher’s exact test).
The majority of physicians (74.7%) were
practicing in urban area, but no significant
association was found. The mean years of
practice were 13.26� 11.01 years with GPs
having the highest years of practice 21.55
years� 10.82 (p< 0.0001, Kruskal Wallis
non-parametric test). The level of perceived
confidence in CVD prevention on a scale of
10 was highest among FPs 8/10 (p¼ 0.03,
Kruskal Wallis non-parametric test)
(Table 2).

CVDs guidelines: Awareness, use and
barriers to implementation

Despite the fact that there are no clear guide-
lines in the country, PCPs demonstrated

Table 1. Characteristics of primary care physicians (N¼ 104).

Total

(N¼ 104)

n (%)

Family medicine

(N¼ 64)

n (%)

General practice

(N¼ 20) n (%)

Internal medicine

(N¼ 20)

n (%) P-value

Age (mean� SD) 41.23� 12.65 37.36� 11.12 49.42� 12.28 45.05� 13.01 0.001

Gender

Male 54 (52.4) 28 (44.4) 14 (70.0) 12 (60.0) 0.103

Female 49 (47.6) 35 (55.6) 6 (30.0) 8 (40.0)

Academic affiliation

Yes 80 (79.2) 58 (90.6) 9 (52.9) 13 (65.0) 0.001

No 21(20.8) 6(9.4) 8 (47.1) 7 (35.0)

Location of practice 0.267

Urban 71 (74.7) 48 (80.0) 10 (62.5) 13 (68.4)

Rural 24 (25.3) 12 (20.0) 6 (37.5) 6 (31.6)

Years of practice

(mean� SD)

13.26� 11.01 10.05� 9.31 21.55� 10.82 14.95� 11.82 <0.0001
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high CVD preventive guidelines awareness,
whereby AHA/ACC guideline awareness
reached 100%, USPSTF and JNC8 reached
97.9%, and WHO 96.9% (Table 3).

PCPs reported that they very often
follow CVDs preventive guidelines
(97.9%) (Table 2) with the most common
guidelines incorporated into their practice
are AHA (62.5%), JNC (59.4%), USPSTF
(50.0%), and WHO (24.7%) (Table 3).
Around 12% of PCPs reported that they
rely on their own experience in CVD pre-
vention (Table 2).

Barriers to guidelines’ implementation
included lack of patient compliance
(93.3%), lack of financial coverage or reim-
bursement of the tests/services (90.20%)
and the fact that there are too many

guidelines with different recommendations

(88.90%) (Figure 1).

The use of CVDs risk assessment scores

and CVDs practice patterns

The majority (69.3%) of PCPs reported

that they always/very often calculate the

total cardiovascular risk assessment score.

The software application, namely the

Atherosclerotic cardiovascular disease

score (ASCVD) calculator, was the pre-

ferred method for FPs (93.2%) compared

to IM physicians (50.0%) and general prac-

tice (12.5%), while GPs preferred the

(WHO/ISH) charts (Table 4).
For the vignette of the low risk patient

where lifestyle and dietary changes were

Table 2. Physicians’ views on preventive guidelines (N¼ 104).

Total

(N¼ 104)

n (%)

Family

medicine

(N¼ 64)

n (%)

General

practice

(N¼ 20)

n (%)

Internal

medicine

(N¼ 20)

n (%) P-value

The level of perceived confidence

in CVD prevention

(scale of 10) (mean� SD)

7.72 � 1.45 8.07 � 1.11 7.16 � 1.74 7.17 � 1.92 0.033

Follow CVD guidelines

Yes 93 (97.9) 59 (98.3) 14 (93.3) 20 (100.0)

No 2 (2.1) 1 (1.7) 1 (6.7) 0 (0.0) 0.335

Rely on personal experience

Yes 12 (12.6) 5 (8.3) 3 (20.0) 4 (20.0)

No 83 (87.4) 55 (91.7) 12 (80.0) 16 (80.0) 0.214

Table 3. CVD preventive guidelines awareness (N¼ 104).

Awareness of PCPs Guidelines incorporated into practice

Aware n (%) Not aware n (%) Yes n (%) No n (%)

USPSTF 93 (97.9) 2 (2.1) 48 (50.0) 48 (50.0)

JNC 95 (97.9) 2 (2.1) 57 (59.4) 39 (40.6)

WHO 94 (96.9) 3 (3.1) 24 (24.7) 73 (75.3)

AHA/ACC 99 (100.0) 0 (0.0) 60 (62.5) 36 (37.5)

ATP 80 (83.3) 16 (16.7) 23 (24.0) 73 (76.0)

ESC 80 (81.6) 18 (18.4) 26 (27.1) 70 (72.9)
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81.50%

90.20%

93.30%

88.50%

84.60%

79.10%

88.90%

55.10%

Lack of �me

Lack of financial coverage or reimbursement of the
tests/services

Lack of pa�ent compliance

The general lack of knowledge by physicians

Guidelines are not applicable to individual pa�ents

Guidelines are theore�cal and not adapted to daily prac�ce

There are too many guidelines with different recommenda�ons

Guidelines are too hard to read

Barriers to CVD guideline implementa�on

Percentage

Figure 1. Barriers to CVD guidelines implementation.

Table 4. Use of global CVD risk assessment scores (N¼ 104).

Total

(N¼ 104)

n (%)

Family

medicine

(N¼ 64)

n (%)

General

practice

(N¼ 20)

n (%)

Internal

medicine

(N¼ 20)

n (%) P-value

Frequency of calculation

Always/very often 68 (69.3) 43 (72.0) 11 (64.8) 13 (65.0) 0.504

Sometimes 20 (20.4) 12 (20.0) 3 (17.6) 5 (25.0)

Rarely or never 10 (10.3) 6 (8.0) 3 (17.6) 2 (10.0)

Preferred method of calculation

Software applications 68 (70.8) 55 (93.2) 2 (12.5) 10 (50.0) <0.0001

Charts 19 (19.8) 1 (1.7) 10 (62.5) 8 (40.0)

Don’t calculate the risk 9 (9.4) 3 (5.1) 4 (25.0) 2 (10.0)

Preferred risk assessment score

ASCVD 44 (56.4) 38 (77.6) 0 (0) 6 (37.5) <0.0001

Framingham 17 (21.8) 8 (16.3) 4 (33.3) 5 (31.3)

WHO/ISH 10 (12.8) 0 (0.0) 5 (41.7) 4 (25.0)

SCORE 2 (2.6) 1 (2.0) 1 (8.3) 0 (0.0)

Don’t use CVD scores 5 (6.4) 2 (4.1) 2 (16.7) 1 (6.3)
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only recommended, 38.8% of PCPs would

initiate statin for the lipid profile, 5.2% of

them would start pharmacological therapy

for lowering blood pressure, and 19.6% of

them would start Aspirin.
For the high-risk vignette, initiation of

Aspirin, statin and antihypertensive medica-

tions in addition to lifestyle and dietary

changes were recommended. Around

74.7% of PCPs would start Aspirin for this

high-risk patient, 84.4% would recommend

statin with lifestyle and dietary changes, and

88.5% would start antihypertensive with life-

style and dietary changes (Table 5).
Regarding AAA screening, around 17%

of PCPs do not screen for AAA and around

36% of physicians do not follow guidelines

for AAA screening (Table 5).

Discussion

The role of primary prevention in decreas-

ing CVD mortality is well established,5 with

PCPs being the ideal practitioners to offer

this service.13 This cross-sectional study

aimed at investigating the awareness and

practices of PCPs toward current CVDs

preventive guidelines.
PCPs demonstrated high guideline

awareness with high confidence in CVDs

prevention. However gaps appeared while

answering the clinical vignettes, which

may predict their possible behaviour in

patient care but does not automatically

translate into real practice.24

There is overuse of statins in patients with

low CVD risk where around 39% of PCPs

would initiate statin for a low risk patient,

which is consistent with a study conducted in

the United Kingdom that showed a rise in

statin prescription for patients with low

CVD risk.25 On the contrary, the gap

between guideline recommendations and

practice in managing blood pressure was

low. This is in line with the findings of a

study conducted in Australia.26 This could

be explained by the fact that blood pressure

is easily measured in the clinics and that

PCPs consider hypertension as the main

risk factor for CVDs.16

Initiating Aspirin for primary prevention

of CVDs remains under scrutiny, where the

Table 5. CVDs practice patterns among PCPs (N¼ 104).

Low risk patient

n (%)

High risk patient

n (%)

Statin initiation

Lifestyle and dietary changes 59 (60.2) 12 (12.5)

Statin only 1 (1.0) 3 (3.1)

Both 38 (38.8) 81 (84.4)

Antihypertensive initiation

Lifestyle and dietary changes 91 (93.8) 6 (6.3)

Antihypertensive only 1 (1.0) 5 (5.2)

Both 5 (5.2) 85 (88.5)

Aspirin initiation

Aspirin initiation 19 (19.6) 71 (74.7)

Aspirin is not recommended 56 (57.7) 10 (10.5)

Don’t initiate aspirin for primary prevention 22 (22.7) 14 (14.7)

AAA screening

Correct answer 47 (48.0) 44 (46.3)

Wrong answer 34 (34.7) 36 (37.9)

Don’t screen for AAA 17 (17.3) 15 (15.8)
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decision to initiate aspirin should always be
tailored to the patient’s CVD risk,27 keep-
ing in mind the benefit of CVD risk reduc-
tion versus the risk of gastrointestinal or
intracranial haemorrhage.28 Yet, 19.6% of
PCPs in this study would start Aspirin for a
low risk patient.

CVDs preventive guidelines advocate the
use of risk assessment scores to guide physi-
cians in the primary cardiovascular preven-
tive therapy according to the estimated risk
in asymptomatic patients. Around 69.1% of
the PCPs reported that they always calculate
CVDs scores. A study across Europe and
North, Central and South America showed
that 48% of PCPs are regular users of these
scores as well.29 The software application of
the ASCVD score calculator was the pre-
ferred method for FPs and IM physicians.
On the other hand, GPs preferred WHO/
ISH charts. The difference in the calculation
tool choice could be attributed to MOPH
adopting WHO/ISH guidelines in its prima-
ry health care centers and training GPs on
using them as well as distributing hard
copies of these chart scores in all primary
health care centers where GPs practice.
This may imply that providing GPs with a
standardized method for calculating CVD
risk score led to a unified practice.

Our study demonstrated that PCPs are
aware of the multiple guidelines available,
but the mere presence and awareness of
guidelines was not enough to ensure appro-
priate primary prevention of CVDs. The
gap between guideline awareness and prac-
tice will affect patient care by increasing
mortality from CVD.5 PCPs are facing
many barriers in CVD prevention that
should be addressed at different levels.
There is a need to have a unified simple
Lebanese CVDs preventive guideline, more
financial coverage for the tests or services,
and patient awareness campaigns with more
counselling for better compliance.

The key drawback of our research is the
low sample size which may reduce the power

of the study, raise the margin of error and
limit the validity of statistical tests. Another
limitation of this study is that it targets only
FPs, IM physicians and GPs attending the
Family Medicine, Internal Medicine and
General Practice annual scientific conferen-
ces, which can be considered as a selection
bias. Physicians attending conferences might
be more up to date in terms of scientific
guidelines than those not attending; hence,
the results of this study might not be gener-
alized to all practicing physicians in Lebanon.

Conclusion

PCPs in Lebanon demonstrated high confi-
dence in CVD disease prevention, high
guideline awareness, and frequent use of
CVDs risk assessment scores. However,
gaps remain present in managing patients
according to CVDs guideline recommenda-
tions when answering vignettes, which may
predict their possible practice pattern.
Interventions to overcome the barriers to
CVDs prevention should be implemented
at multiple levels including more financial
coverage for the tests or services, and
patient awareness campaigns with more
counselling on better enforcement. On top
of this, a standardized Lebanese CVD
guideline is essential to ensure presentation
of the evidence in a simple and clear format.

Human participant compliance

statement

The consent was considered given when the phy-

sician filled and returned the questionnaire.
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