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ABSTRACT

normative beliefs, control beliefs, and intentions to provide
tobacco cessation services. Constructs were measured
with latent variables, and associations were estimated in a
structural equation path model.
RESULTS The majority (71%) of physicians reported minimal
or no training on tobacco cessation. The average score for
tobacco treatment knowledge was 4.09 out of 10 questions.
On a scale of 1 to 5, the mean score for intention to provide
tobacco cessation services was 3.26. Mean scores for
subjective, normative, and control beliefs were 3.45, 3.41,
and 3.43, respectively. Mean score for self-efficacy was 3.38.
Self-efficacy had a strong influence on intention to provide
cessation services via several pathways.
CONCLUSIONS Due to lack of prior training among physicians,
we recommend delivering future tobacco cessation training.
Such training would be effective, given that scores on selfefficacy, beliefs, and intentions, in this study indicate a
promising attitude toward the provision of tobacco cessation
services.

INTRODUCTION Prevalence of tobacco use in the Kingdom of

Saudi Arabia (KSA) is 12.2% and negatively impacting the
health of the population. Diseases such as lung cancer, heart
diseases, and poor prognosis of COVID-19 can be prevented
by tobacco cessation. Physicians are trusted among patients
and therefore are well-positioned to provide tobacco
cessation services, however, their attitudes about such
services are unknown. Our purpose is to assess attitudes
about providing tobacco cessation services among physicians
practicing in KSA.
METHODS This study is questionnaire-based and of crosssectional design. We applied the Theory of Reasoned Action
(TRA) framework to guide our study. Twenty percent (n=25)
of primary care centers were randomly selected. A paperbased survey was administered to 291 physicians practicing
in the selected primary care centers, each item mapped onto
one of the seven TRA constructs. Constructs assessed were:
demographics, self-efficacy, knowledge, subjective beliefs,

INTRODUCTION

(KSA) in 2014, lung cancer ranked among the top four
diseases affecting the male population, and ranked 17th
among females4. Other forms of cancer, such as polycythemia,
as well as cardiovascular diseases and chronic obstructive
pulmonary disease, were also associated with smoking5-7.
Seventy thousand Saudis die each year due to smokingrelated diseases8. There is strong evidence from research
that quitting smoking produces substantial health benefits
including a large reduction in lung cancer incidence9. Heart
disease is another important consequence of tobacco use10.

Tobacco use remains the number one preventable cause
of death, and a high priority of the Saudi Ministry of
Health1. Diseases such as lung cancer, heart diseases, and
poor prognosis of COVID-19 can be prevented by tobacco
cessation. Scientists have emphasized that smoking cessation
should be encouraged especially during the COVID-19
pandemic2. It was also established that lung cancer is among
the deadly diseases, in which more than 85% of incidents
are due to tobacco smoking3. In the Kingdom of Saudi Arabia
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The average age of patients with heart failure in KSA is However, our knowledge about physicians’ current beliefs
almost 10 years younger than in developed countries11 and about tobacco cessation services in KSA is limited.
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Figure 1. Relationship of the seven constructs, guided by Theory of Reasoned Action framework, hypothesized
to influence health professionals’ likelihood to provide tobacco cessation services
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Theoretical framework and instrument
The Theory of Reasoned Action (TRA), originally developed
by Fishbein19, was the guiding framework for the study
(Figure 1). TRA is a general theory of human behavior
that deals with the relations among knowledge, beliefs,
intentions, and behavior. Scholars frequently use this
theory to understand important behaviors such as cigarette
smoking, alcohol consumption, marijuana use, and illicit drug
use20. Behavioral and cognitive self-report measures are the
most commonly used modalities for data collection in social
and behavioral science due to their feasibility, low cost,
and efficiency21. Items in our instrument were adopted and
slightly modified (to fit our study objective) from Hudmon
et al.22 and also from Amole et al.23. The instrument we
adopted from Hudmon et al.22 was reviewed by nine experts
and had acceptable psychometric properties as evident by
its high reliability indicator (e.g. Cronbach alpha=0.94 for
self-efficacy, 0.86 and 0.70 for beliefs). Our final instrument
comprised a total of 52 items. Figure 1 shows the number of
items mapped to each construct. Survey items are available
in the Supplementary file.

were selected. All physicians in each of the selected PHCs
were then invited to participate in this study. Psychometric
experts have indicated that a sample of 200–300 individuals
is optimal24,25. We therefore collected data until an adequate
sample size was achieved.
Data collection
Data were collected using an anonymous self-administered
questionnaire. Participants were asked by data collectors to
insert the completed questionnaires in an anonymous box
kept at a designated place in their respective departments
to protect their identity and to ensure anonymity and
confidentiality of the data. Data collectors left paper
questionnaires on designated areas and returned to the
location two to three days later to collect those completed
and inserted in the box. Informed consent was included
on the first page of the questionnaire on which potential
participants would either accept or decline participation.
Identity of participants was kept confidential. Data were then
entered into an Excel sheet manually.
Measures
Demographics
Several self-reported demographic characteristics of the
respondents were collected to be evaluated as covariates in
the analysis. These included: age, gender, years in practice,
whether or not they hold a specialty certification, current
position in the PHC, name of PHC, the amount of tobacco
cessation training previously received (extensive, moderate,
minimal, none), whether or not they smoke, whether or not
they have smoked 100 or more cigarettes in their lifetime,
frequency of smoking (0=non-smoker, 1= <5 per day, 2=
5–9 per day, 3= 10–14 per day, and 4= >14 per day), and
description of tobacco use, such as cigarettes, electronic
cigarettes, cigars, pipes, shisha (use tobacco once or more a
day, use tobacco less than once a day, used tobacco but now
abstinent, experimented with tobacco a few times in the
past).

Setting
Riyadh city is divided into five districts, Center, South, East,
North, and West (Table 1). In each district there are several
primary healthcare centers (PHCs) affiliated with the
Ministry of Health (MOH). PHCs are located in most localities
of the city and provide free-of-charge primary medical care
services for the majority of residents without the need of
referrals. Twenty percent of PHCs were randomly selected
in this study.
Participants
All physicians in each of the selected PHCs were invited to
participate in this study.

Data and sample
A list of all PHCs was obtained from the Department of
Census in MOH. Cluster sampling was performed in which
random samples (20%; n=25) of the PHCs in each district

Self-efficacy
This was measured using a latent variable with fifteen
indicators from the self-efficacy scale constructed by
Hudmon et al.22. An example item was: ‘How do you rate
your overall ability to help patients quit using tobacco?’
with response options ranging: 1=poor to 5=excellent.
The model fit for the self-efficacy latent variable was just
adequate [χ2=485.3 (86), p=0.000; CFI=0.880, TLI=0.853,
RMSEA=0.13].

Table 1. Total number of primary healthcare centers
(PHCs) in each of the five districts, and the number of
PHCs randomly selected to participate in this study
Districts in
Riyadh city

Total number of
PHCs

Number of PHCs
randomly selected
to participate

Center

17

4

North

28

6

South
East

West

16

30

23

Knowledge
This was assessed as a sum score of correct answers to a
ten-question knowledge quiz derived from Amole et al.23.
Two case studies describing patients wishing to quit smoking
were presented followed by five questions about treatment
options or nicotine addiction for each case, each of three

4

6

5
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types of beliefs: subjective, normative, and control, which
were measured using latent variables with indicators from
the Theory of Reasoned Action Theory19. Response options
for subjective and normative belief indicators ranged: 1=not
at all to 5=extremely. Response options for control belief
indicators ranged: 1=none to 5=very high. Items asking about
frequency ranged: 1=never to 5=always.

nesting of participants within PHCs. Mplus version 8.3 was
used for all analyses.

Model specification
Prior to arriving at the final model, an initial model was
estimated with all seven demographic covariates described
above and all possible pathways indicated by the theoretical
model shown in Figure 1. Covariates with no statistically
significant pathways (alpha>0.05) were removed from the
model. Only age and prior training of the respondents had
significant associations and remained in the model. Pathways
that were not statistically significant (alpha>0.05) for the
remaining variables were removed. This resulted in the
parsed model presented in Figure 2. Although not depicted
in Figure 2, age and prior training were allowed to correlate.
Knowledge and self-efficacy residuals were also correlated,
and the three belief-type residuals were correlated with each
other as is standard specification. The final model depicted in
Figure 2 had acceptable model fit [χ2=1364.1 (512), p=0.000;
CFI=0.868, TLI=0.855, RMSEA=0.08]. Estimates from this
final, best fitting, path model are presented and interpreted.

Subjective beliefs
This latent variable was measured with five observed
indicators. An example item was: ‘How important do you
think it is to address tobacco cessation in your clinical
practice?’. The subjective beliefs latent variable model fit
was excellent [χ2=7.7 (5), p=0.18; CFI=0.996, TLI=0.992,
RMSEA=0.04].

Normative beliefs
This latent variable was measured with five observed
indicators. Indicators parallel the subjective beliefs items, but
ask what the participant thinks other providers believe, e.g.
‘How important do you think your provider colleagues think
it is to address tobacco cessation in their clinical practice?’.
The normative beliefs latent variable model fit was excellent
[χ2=4.0 (5), p=0.83; CFI=1.00, TLI=1.00, RMSEA=0.00].

RESULTS

Participants
A total of 291 practitioners completed the questionnaire. The
sample comprises 174 (62%) medical residents, 66 (24%)
board certified physicians, and 37 (13%) consultants in
Riyadh city. The average age of respondents was 40 years
with an average of 13 years in practice. Forty-nine percent
of respondents were female and 15% were current smokers.
More than a third of the respondents (38%) reported no

Control beliefs
This latent variable was measured with five observed
indicators. An example item was: ‘How much influence do
you think you have to help your clients/patients become
tobacco free?’. The control beliefs latent variable model
fit was excellent [χ2=3.6 (4), p=0.460; CFI=1.00, TLI=1.00,
RMSEA=0.00].

Table 2. Descriptive statistics for model variables
(N=291)

Intentions
Intention to provide smoking cessation intervention was
measured using a single item. The question asked was:
‘Do you have intentions, within the next six weeks, to give/
recommend evidence-based interventions to help individuals
quit using tobacco?’. Response options ranged: 1=not at all
to 5=extremely.

n

Mean/
Standard Range
proportion deviation

Outcome
Intentions

Mediators

Data analyses
A path model was estimated to test hypotheses within the
Theory of Reasoned Action theoretical framework. Path
models were estimated in a structural equation modeling
framework using latent variables to measure constructs and
simultaneous estimation of pathway equations26. All latent
variables were evaluated and modified to maximize the fit to
the data. Mediated effects were estimated using a productof-coefficients method27. Bootstrapping with 1000 replicates
was used to obtain standard errors for the mediated effects.
Direct maximum likelihood for missing data was used in
order to retain observations with missing responses28. Table
2 indicates how many participants completed each item.
Standard errors were corrected for district strata and for

Subjective beliefs

Normative beliefs

Control beliefs

Covariates

Self-efficacy

Knowledge score

Age (years)
Female

Years in practice
Prior training

Daily smoking
frequency
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290

291

291

291

291

291

288
291

276

290

288

3.26

3.45

3.41

3.43

3.38

4.05
40

0.49
13

1.9

0.40

1.15

0.72

0.68

0.69

0.66

1.64
8.7

0.50
8.3

0.85

1.07

1–5

1–5

1–5

1–5

1–5

0–10

23–65
0–1

1–40
1–4

0–5
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Figure
2. Final
structural
(fully
standardized
estimates are presented)
Figure
2. Final
structural
equation equation
model (fully model
standardized
estimates
are presented)

***p<0.001, **p<0.01, *p<0.05.

0.44, and 0.56, respectively). Average self-efficacy was 3.38
on a 1 to 5 scale, indicating a response averaging above
‘good’. Self-efficacy was moderately correlated with all three
belief types (0.45<r< 0.59) and with intentions (r=0.51).
Average knowledge score was four correct responses out of
a possible ten. Knowledge score was associated weakly with
subjective beliefs (r=0.19) and prior training (r=0.13). Prior
training was also weakly associated with intentions (r=0.17),
subjective beliefs (r=0.14), control beliefs (r=0.14), and selfefficacy (r=0.19).
The final, most parsimonious path model with
standardized coefficient estimates is portrayed in Figure
2. After controlling for subjective beliefs, control beliefs,
and self-efficacy, normative beliefs did not associate with
intentions. On the other hand, both subjective and control
beliefs were positively associated with intentions. For every

previous tobacco
cessation
training,
33% reported minimal
***p<0.001,
**p<0.01,
*p<0.05.
training, 27% reported moderate training, and 2% reported
extensive training.
Statistical description of model variables is provided
in Table 2. The average value for intention to provide or
recommend tobacco cessation interventions was 3.26, a
little above moderate on a 1 to 5 scale. In all, 14.8% of the
participants selected ‘extremely’ for intentions; 29.3%
selected ‘very’; 31.4% selected ‘moderately’; 15.9% selected
‘slightly’; and 8.6% selected ‘not at all’. The means of the
subjective, normative, and control belief latent variables
were: 3.45, 3.41, and 3.43, respectively; averaging between
‘moderately’ and ‘very’ or ‘moderate’ and ‘high’ on the 1 to 5
scale. Correlations among the three belief variables ranged
from 0.72 to 0.75 (Table 3). Subjective, normative, and
control beliefs were all correlated with intentions (r=0.50,

Table 3. Correlations among model variables*
Variables
Intentions (INT)

INT
-

SB

NB

CB

SE

KS

Subjective beliefs (SB)

0.50
0.44

0.74

Control beliefs (CB)

0.56

0.72

0.75

Self-efficacy (SE)

0.51

0.47

0.46

0.58

Knowledge score (KS)

0.19

Age (A)

0.00

0.21

0.01

0.18

-0.09

Years in practice (YP)

0.07

-0.07

0.05

0.12

0.12

0.17

0.05

0.14

0.14

0.19

0.13

Smoking frequency (SF)

-0.02

-0.03

0.08

0.01

-0.02

-0.06

0.03

-0.08

Normative beliefs (NB)

Prior training (PT)

-

-

0.07

-

-

0.06

*Categorical variable gender excluded. Bold indicates statistically significant correlation with p<0.05.
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-

0.10

0.08

A

-

0.88
-0.04

-0.06

YP

-

-0.04

-0.03

PT

-

0.13

SF

-
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Table 4. Parameter estimates for direct and total effects
(N=291)
Direct effects

ba

95% CI

subjective beliefs → intentions

0.27

(0.01–0.52)

self-efficacy → subjective beliefs

0.53

(0.35–0.72)

control beliefs → intentions

self-efficacy → normative beliefs
self-efficacy → control beliefs
self-efficacy → intentions

knowledge → subjective beliefs

age in years → normative beliefs
age in years → control beliefs
prior training → knowledge

prior training → self-efficacy

0.47

(0.09–0.85)

0.46

(0.27–0.65)

0.59

(0.45–0.74)

0.47

(0.19–0.74)

0.11

(0.06–0.15)

0.01

(0.01–0.02)

0.01

(0.00–0.02)

0.25

(0.02–0.48)

Total effects*

0.15
b

(0.05–0.25)

self-efficacy → intentions

0.89

(0.70–1.08)

prior training → intentions

associations in the model were the effects of self-efficacy on
the beliefs. A unit higher self-efficacy value was associated
with 0.53, 0.46, and 0.59 higher subjective, normative,
and control beliefs value, respectively (Table 4), while
knowledge only affected subjective beliefs (b=0.11). Age of
the respondent was positively corelated to both normative
and control beliefs (b=0.01 for both), indicating that being 10
years older was associated with a 0.10 higher normative and
control beliefs average. Prior training was associated with
knowledge score (b=0.25) and self-efficacy (b=0.15). Direct
effects in Figure 2 are given in standardized units.
As shown in Figure 2, several variables indirectly affected
intentions to provide or recommend smoking cessation
interventions. Self-efficacy affected intentions directly, but
also indirectly through subjective beliefs and control beliefs.
These indirect estimates are provided in Table 5. Mostly,
self-efficacy indirectly related to intentions through control
beliefs. A unit higher self-efficacy value was associated with
0.28 higher intentions (bstd=0.16) due to the increase in
control beliefs, and 0.14 (bstd=0.08) higher intentions due to
the increase in subjective beliefs. Combining both the direct
effect and indirect effects together, self-efficacy had a very
strong influence on intentions. The total effect of self-efficacy
was 0.89 (Table 4) and the standardized total effect was 0.51.
Knowledge score only affected intentions indirectly through
subjective beliefs (b=0.03; bstd=0.04) (Table 5).
Prior training in tobacco cessation impacted intentions
through many pathways, albeit of small effect (Figure 2 and
Table 5). The largest indirect effect of prior training was
through self-efficacy. A unit higher level of training was
associated with a 0.07 (bstd=0.05) higher level of intentions
due to the influence of training on self-efficacy. The second
strongest indirect pathway was from prior training to selfefficacy to control beliefs to intentions (b=0.04; bstd=0.03).
The overall, total effect of prior training on intentions
through all indirect pathways was 0.14 (bstd=0.10; Table
4). This indicates that a unit higher level of prior training
is associated with 0.14 higher intention through all
mechanisms.

95% CI

0.14

(0.05–0.23)

*Bootstrap standard errors were used for total effects. a Coefficient b: represents
regression coefficient estimates.

Table 5. Parameter estimates for indirect effects
(N=291)
Indirect effects*

ba

95% CI

self-efficacy → subjective beliefs → intentions 0.14 (-0.02–0.30)

self-efficacy → control beliefs → intentions 0.28 (0.04–0.52)
knowledge → subjective beliefs → intentions 0.03 (0.00–0.06)
age in years → control beliefs →
intentions

0.01 (0.00–0.01)

prior training → knowledge → subjective
beliefs → intentions

0.01 (0.00–0.02)

prior training → self-efficacy → control
beliefs → intentions

0.04 (0.00–0.09)

prior training → self-efficacy → intentions 0.07 (0.01–0.13)

DISCUSSION

prior training → self-efficacy → subjective 0.02 (-0.01–0.05)
beliefs → intentions

The results of this study are an important contribution to
the literature due to the scarcity of such knowledge about
the beliefs and intentions of physicians in KSA. The large
sample size, the framework we selected to guide the study,
and the acceptable psychometric properties of items used in
our instrument, further strengthen our study methodology.
The instrument validated in this study could be used to
administer future pre- and post-training assessments to
evaluate training effectiveness.
Our study shows that self-efficacy had a very strong
influence on intention to provide tobacco cessation services
via several pathways. According to the Theory of Reasoned
Action (TRA), intention predicts actual change in behavior,
i.e. providing smoking cessation services to patients (Figure

*Bootstrap standard errors were used for total effects. a Coefficient b: represents
regression coefficient estimates.

unit higher subjective belief value, there was an associated
0.27 point higher level of intentions. Table 4 provides the
unstandardized estimates for the model. For every unit
higher control belief value, there was an associated 0.47
point higher level of intentions. Self-efficacy was similarly
directly associated with intentions (b=0.47). The strongest
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1). Self-efficacy can be improved by training as established by
prior studies from several countries assessing a wide-range
of health professions29-32. It is therefore expected that similar
positive effects would be attained in KSA health professions.
Our study mirrors previous findings in the literature.
A study in 2014 assessed knowledge of tobacco use and
treatment among medical students in Saudi Arabia, and
found them to be inadequately trained. The authors
recommended prioritizing tobacco cessation training
and including this important topic in medical education
curricula 33. Our study confirmed the less than ideal
knowledge of tobacco use and cessation among physicians
(average score 4.05/10), however, it shows promising
positive beliefs and willingness of physicians to implement
services (beliefs and intentions averaging above moderate).
In our study, 15% of physicians were current smokers, higher
than the national average (12.2%)13, but slightly less than
the prevalence among healthcare professionals found in the
western region of KSA in 2015 (18.4%)34. Another study
assessed attitudes of surgeons practicing in KSA toward
preoperative smoking cessation, and found that more than
70% of patients would like to quit smoking after surgery35.
Almost 70% of surgeons reported that their patients quit
before the surgery, however, 58.8% of patients reported not
receiving advice to quit. Authors emphasized the importance
of training surgeons on the negative effects of smoking on
surgery outcomes35. Compared to the tobacco prevalence
in other countries, prevalence in KSA is lower than the
worldwide average (25.0%), however, it is higher than many
countries that have made progress in tobacco cessation36.
Our findings along with previous studies reinforce the
critical need to provide tobacco cessation training to all KSA
healthcare professionals.

professional has been shown to be effective in increasing
the rate of quitting tobacco37. Additionally, patients perceive
health professionals to be a trustworthy and reliable source
for tobacco cessation information38. Trained professionals
will be able to apply the knowledge in a variety of settings
such as inpatient, outpatient, and clinics. Many previous
studies have shown that training health professionals
on tobacco cessation significantly increased their selfefficacy29,39-42. Such training endeavors are thereby expected
to positively influence all the other pathways to improve the
intended behavioral outcome (i.e. provide tobacco cessation
services). Therefore, we will use the results of this study to
develop and evaluate future training programs for health
professionals in KSA.

CONCLUSIONS

The majority of physicians practicing in KSA reported
minimal or no training on tobacco cessation indicating a
critical need for developing and implementing tobacco
cessation training programs. Physicians exhibited less than
optimal knowledge about tobacco cessation and nicotine
dependence. However, their self-reported self-efficacy,
beliefs, and intentions to provide tobacco cessation services
were promising, with average score of above 3 on a scale of 1
to 5. Because self-efficacy was shown to improve intentions
to provide tobacco cessation services via several pathways,
and thereby improve actual provision of such services, we
recommend and emphasize the importance of providing
smoking cessation training to physicians practicing in KSA.
Every effort should be made to prevent tobacco use and
assist tobacco users to quit.
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