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Abstract

Objectives: A lack of knowledge is one of the key bar-

riers that hinders the use of Periodic Health Examina-

tions (PHEs). This study aimed to investigate the

knowledge of PHE among adults residing in Al-Jouf

region, KSA, and determine characteristics associated

with such knowledge.

Methods: A cross-sectional survey targeting adults (�18

years) residing in Al-Jouf region, KSA, was conducted

to gather information relating to their sociodemo-

graphic characteristics, needs for healthcare, and

knowledge about and practices toward PHE. Compar-

ative statistics and multivariate linear regression anal-

ysis were conducted to determine the key characteristics

associated with knowledge about PHE.

Results: A total of 624 respondents completed the sur-

vey and participated in this study. Among the partici-

pants, the mean PHE knowledge score was 5.26

(SD ¼ 0.05) with a range of 0e7. Regression analysis
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showed that the PHE knowledge score was significantly

higher among females, respondents with a college de-

gree, and those worked in the healthcare field when

compared to their counterparts.

Conclusion: Analysis revealed a relatively high overall

knowledge score for PHE among surveyed adults in KSA

although knowledge score varied in males, those with

lower educational levels and those who did not work in

the healthcare field; these cohorts were significantly less

knowledgeable about PHE than their peers even after

controlling for other characteristics that may affect

knowledge levels. Research to address knowledge of

other health topics and health behaviors, including the

utilization of health services, may provide guidance to

those in KSA to improve the knowledge and use of PHE

overall and within specific groups.

Keywords: Adults in Al-Jouf Region; Knowledge; KSA; Pe-

riodic health examination; Periodic health examination in Al-

Jouf Region

� 2022 The Authors. Published by Elsevier B.V. This is an
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Introduction

The health of Saudi Arabians has improved dramati-

cally over recent decades. As of 2020, the average life ex-
pectancy from birth was 75 years. This is an increase of 29
years from a life expectancy from birth of 46 years in

1960.1 Despite this improvement, significant increases in
the number of non-communicable diseases and cancers
have also been observed. For example, the prevalence of

diabetes increased from 9.7% in 1970e1979 to 34.7% in
2010e2017 among men and increased from 7% to 28.6%
among women over the same period. Almost one-third of
Saudi adults (27.2%) have hypertension2 and one in four

Saudi adults (24.7%) can be classified as being obese.3

Obesity, diabetes, hypertension, hypercholesterolemia and
chronic obstructive pulmonary disease are now the major

contributors to the poor health status of Saudi Adults.2

These and other similar conditions can often be detec-
ted early in the disease course and/or prevented by moni-

toring health vitals such as weight and blood pressure
which can be collected during periodic health examinations
(PHE). In general, PHE refers to regular visits with

healthcare providers for health and wellness checkups
rather than visits to address specific conditions, illnesses or
injuries.4,5 These typically annual visits provide an
opportunity to screen patients for potential health

problems, detect conditions in the early stages when
treatments are most effective, identify health-related risk
factors and counsel patients to improve their health be-

haviors.6,7 Despite the free-of -charge access to healthcare
services in KSA, making PHEs available at no cost,8 a very
low proportion of Saudi adults complete PHEs. Results
from a 2013 nationally representative sample survey
found that just one-quarter of Saudi adults aged 15 years

or older had ever had a PHE.5 Saudis who were older; had
more education; were married; consumed more fruits and
vegetables; were diagnosed with prediabetes, diabetes, or

hypercholesterolemia, and had visited a healthcare
provider for an illness or injury in the past 2 years, were
more likely to report that they have had a PHE.9 More

recent convenience sample surveys of Saudi adults
(2015e2021) reported PHE rates that were almost double
(22.0%e42.1%)10e13 those of the overall PHE rate in the
2013 survey.

In 2016, KSA launched Vision2030, an ambitious plan
to transform its economy and reform its public service
infrastructure. One aim was to improve the primary

healthcare system so that it could better address the
increasing rates of non-communicable diseases plaguing
the country. Since the launch of reform efforts, significant

progress has been made to address the physical primary
healthcare infrastructure (e.g., renovating clinics, auto-
mating health information systems) and improve access
(e.g., increasing telehealth services and increasing working

hours).14 However, addressing non-communicable diseases
rates will likely require more than just reforming the pri-
mary healthcare system and providing free access to care.

Saudi adults may need a greater understanding of the
benefits of PHEs and what they entail to regularly attend
PHE sessions.

Research to date is mixed on the extent to which Saudi
adults are knowledgeable about PHEs.12,13,15 One study
assessing the perspectives of physicians working in

government-operated primary healthcare centers consid-
ered the lack of knowledge about PHEs and understanding
the need for PHEs by Saudi patients as a major barrier to
the wider use of PHEs. One physician who was involved in

this previous study said that “patients do not have any idea
of what is the benefit from [routine checkups] . They do
not have [an] idea [of] what labs mean and how they help

them.’”.16 In another study, Al-Etesh et al. (2020) sur-
veyed adults residing in the Al-Jouf Region of KSA with
respect to PHEs. These authors found that two-thirds

(64%) of the surveyed adults reported they had never
heard about PHEs. Of the one-third (36%) of surveyed
adults who reported they had heard about PHEs, only

58% were correct in that PHEs entailed regular visits with
healthcare providers for health and wellness checkups
rather than visits to healthcare providers to address specific
conditions, illnesses or injuries.15 In contrast, Al-Kahil

et al. (2020) found that more than two-thirds (69.5%) of
their respondents from Riyadh in KSA correctly answered
at least nine of twelve PHE knowledge questions, indi-

cating what they defined as “know[ing] very well” about
PHEs.10 Maqbul et al. also reported a high rate of
adequate knowledge of PHEs, with 76.4% of Saudi

adults from the Makkah region correctly answering three
of five PHE knowledge questions (although only 32.8%
correctly answered four of five and only 12.9% answered
five of five).12 Significant variation in PHE knowledge

among Saudi adults has been observed in males, those

http://creativecommons.org/licenses/by-nc-nd/4.0/
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with less education, those working for free businesses,
those without chronic diseases, and those not having

regular PHEs and having inadequate PHE knowledge.
While this research to date has been important in
contributing to the scant literature regarding utilization

and knowledge of PHEs in KSA, specific research
examining the knowledge levels of PHE has been
restricted to bivariate analyses, which does not show

which characteristics are independently associated with
knowledge level and thus which characteristics are most
appropriate to target for interventions to increase
awareness and utilization of PHEs. Therefore, this study

was undertaken to address this limitation. We aimed to
identify factors that are independently associated with
knowledge about PHEs and highlight their importance in

designing future interventions to increase awareness and
utilization of PHEs.
Materials and Methods

Study design

This study used a cross-sectional survey design.

Instrument

A two-part survey instrument was constructed by a
member of the study team (NA). The first part included six
questions to capture the following socio-demographic

characteristics of the respondent: age, sex, education
level, location of residence and employment status. The
second part included seven questions to ascertain the re-
spondent’s knowledge of PHEs (the instrument included 12

other questions related to PHEs that are not discussed
herein but are presented elsewhere.15) The instrument was
reviewed by a panel of experts in primary care and

medicine to ensure the validity of its content. After
modifications based on the panel’s input, the instrument
was determined to have a Cronbach’s Alpha of 0.867,

thus providing evidence of its reliability.

Sampling

The target participants for this study were adults who
were 20e80 years of age and residing in Al-Jouf region,
KSA. The Al-Jouf region is located on the north borders

of the country, bordering Jordan.17 Two nationally
representative surveys conducted to monitor the burden
of non-communicable diseases and their risk factors in
the country showed that the population of Al-Jouf had the

highest likelihood of daily smoking and undiagnosed hy-
pertension when compared to other populations in the
country.18

When the survey was initiated, there were 63 primary
healthcare centers operated by the Ministry of Health19 to
serve 531,952 residents in Al-Jouf region.20 Overall,

63.76% of Al-Jouf residents (339,181 residents) were
adults aged �20 years.20 Therefore, the desired minimum
target number of respondents for this study was 384 to
ensure a 95% confidence level and a 5% margin of error.
To be eligible to complete the survey, respondents had to

be current residents of the Al-Jouf Region and 20e80
years of age. Adults �19 years of age and those from
outside of the region were excluded.

Data collection process

Members of the general public were approached by

members of the study team in public locations (commercial
complexes, parks and government office buildings) in five
communities in the Al-Jouf Region between December 1,
2020 and January 31, 2021 and invited to participate in the

study. The study team described the focus of the study, the
voluntary nature of the study, explained that all responses
would be kept confidential, and answered any questions

potential respondents had about the study. For those
interested in participating, a written informed consent
process was completed before they were given the self-

administered survey instrument (in their choice of Arabic
or English) to complete.

Measures

The main outcome variable

The main outcome variable was ‘Knowledge about Pe-

riodic Health Examination (PHE)’. The Saudi Center for
Disease Prevention and Control developed a national
checklist to guide PHEs for adults aged �18 years, which

calls for providers to measure height and weight, inquire
about smoking status, and inquire about physical activity
level, among other components as part of the PHE.21 The

outcome, knowledge about PHE, was measured with seven
questions; three questions assessed the respondent’s
general knowledge about PHE, and four questions
assessed the respondent’s knowledge about components

of PHE as outlined by the Saudi Center for Disease
Prevention and Control guidelines for PHEs.21 The
general knowledge questions were: 1) “Do you have any

prior information about periodic health examination for
adults?”; 2) “According to your information, the periodic
health examination (for adults) means a person visits

primary healthcare centers and hospitals only in cases of
illness or complaint?”; and 3) “According to your
information, the periodic health examination (for adults)

means regularly seeking periodic health examination at
specific and regular times while he/she is healthy (not
complaining of any illness)?”. The four PHE component
questions were: 1) “The measurement of weight and

height is one of the components of the periodic health
examination?”; 2) “When you visit a primary care
provider, asking about your smoking status is one of the

components of periodic health examination?”; 3) “When
you visit a primary care provider, asking about your
daily physical activity is one of the components of

periodic health examination?”; and 4) “When you visit a
primary care provider, asking about fastening seat belt is
one of the components of periodic health examination?”

Responses to each of the seven questions were dichoto-

mized (coded 1 for the correct answer and coded 0 for the



Table 1: Characteristics of the survey respondents.

Variables N %

Age Group

20e39 years 353 56.6

�40 years 271 43.4

Sex

Female 208 33.3

Male 416 66.7

Level of Education

Less than College Degree 135 21.6

College Degree 489 78.4

Employment Status

Unemployed 166 26.6

Employed 458 73.4

Healthcare Worker

No 525 84.1

Yes 99 15.9

Area of Residence

Swayer Center 35 5.6

Governorates 323 51.8

Skaka City 266 42.6

Has a chronic conditiona 127 20.4

Outcome Mean SD

Knowledge about Periodic

Health Examination

5.26 0.05

N ¼ Number; SD ¼ Standard Deviation.
a Have at least one of the following chronic conditions: dia-

betes, hypertension or high blood cholesterol.
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wrong answer). Of the seven questions, the correct answer to
the second general knowledge question and the fourth PHE

component question was ‘no’. The correct answer for all
other questions was ‘yes’. The responses to all seven PHE
knowledge questions were totaled to create a summary

knowledge score with a possible range from 0 to 7.

Independent variables

Socio-demographic characteristics included age (�40
years old ¼ 1 and 20e39 years old ¼ 0), sex (female ¼ 1

and male ¼ 0), and level of education (college degree ¼ 1
and less than college degree ¼ 0), employment status
(employed ¼ 1 and unemployed ¼ 0), healthcare worker
(yes ¼ 1 and no ¼ 0), and area of residence (Skaka

city ¼ 2, governorates: Tabarjal, Dumat Al-Jandal and Al-
Qurayyat ¼ 1, and Swayer center ¼ 0). The variable, area
of residence, was categorized and coded based on the

classification of Emirates of Al-Jouf Province that belongs
to Ministry of Interior.17

Health status was measured by the presence of certain

chronic conditions (diabetes, hypertension or high blood
cholesterol); responses to the chronic disease questions were
dichotomized as 1 for ‘yes, have at least one of these chronic

conditions’ and ‘0 for no, do not have any of these chronic
conditions’.

Statistical analysis

Summary statistics (e.g., frequency distribution and
percentages) were employed to characterize the re-
spondents in this study and describe their responses to the

survey questions. Comparisons were performed using t-
tests and analysis of variance (ANOVA) between respon-
dent groups based on the outcome of interest (knowledge

about PHE), socio-demographic characteristics and health
status. Multivariate linear regression analysis was con-
ducted to examine the association between socio-

demographic characteristics and health status and knowl-
edge about PHE among the study sample.

Results

A total of 624 respondents completed the study. Table 1
shows the sociodemographic characteristics of the study
sample. More than half (56.6%) of the respondents were

20e39 years of age, and two-thirds (66.7%) were male.
Three-quarters of the respondents had a college degree
(78.4%) and were currently employed (73.4%). Less than

one in five worked in the healthcare field (15.9%). The area
of residence for respondents, with half from the gover-
norates (51.8%), 42.5% from Skaka city and 5.6% from
Swayer center. The mean PHE knowledge score was 5.26

(SD ¼ 0.05), with a range of 1e7.
Table 2 shows the results of the t-tests and ANOVA.

There were significant differences in mean PHE

knowledge scores based on levels of education and
working in the healthcare field. Specifically, the PHE
knowledge score among respondents with a college

degree was significantly higher than among those with
less than a college degree (p < 0.001). The PHE
knowledge score among respondents who worked in the
healthcare field was significantly higher than those who

did not work in the healthcare field (p < 0.001). The
differences in PHE knowledge score based on the other
characteristics or health status were not statistically

significant.
Table 3 shows the results of the multivariate linear

regression analysis and the goodness of fit of the model
(R2). Analysis indicated that sex, level of education and

working in the healthcare field were significantly
associated with PHE knowledge scores. Specifically, on
average and when holding all other characteristics

constant, the PHE knowledge score for females was
significantly higher by 0.26 points when compared to
males (p ¼ 0.034). Respondents with a college degree had

a PHE knowledge score that was significantly higher by
0.54 points than those without a college degree
(p < 0.001). Respondents who worked in the healthcare

field had a PHE knowledge score that was significantly
higher by 0.66 points when compared to those who did
not work in that field (p < 0.001).

Multicollinearity among the independent variables was

assessed by generating the variance inflation factor (VIF). All
VIF values were smaller than 10 (the highest value was 5.12),
thus indicating the absence of a perfect linear relationship

between the variables in the multivariate linear regression
model.22 See Table 3 for more details.

Discussion

Results of the fully adjusted analysis indicated that fe-
males, those with a college degree and those who worked in



Table 2: Comparison of knowledge about periodic health examination by respondent characteristics.

Variables N (%) Knowledge about Periodic Health Examination

Mean SD t-value p-value

Age Group

20e39 years 353 (56.6) 5.23 1.38 �0.632 0.527

�40 years 271 (43.4) 5.30 1.29

Sex

Female 208 (33.3) 5.39 1.30 �1.817 0.069

Male 416 (66.7) 5.19 1.36

Level of Education

Less than college degree 135 (21.6) 4.79 1.40 �4.607 <0.001a

College degree 489 (78.4) 5.38 1.30

Employment Status

Unemployed 166 (26.6) 5.16 1.37 �1.050 0.294

Employed 458 (73.4) 5.29 1.33

Healthcare Worker

No 525 (84.1) 5.15 1.35 �4.441 <0.001a

Yes 99 (15.9) 5.80 1.16

Area of Residence Mean SD F-value p-value

Swayer Center 35 (5.6) 5.26 1.15 0.36 0.696

Governorates 323 (51.8) 5.21 1.39

Skaka City 266 (42.6) 5.31 1.31

Has a chronic conditionb

No 497 (79.6) 5.26 1.33 0.190 0.849

Yes 127 (20.4) 5.24 1.38

Note: Comparison made using t test except for area of residence for which ANOVA was used.

N ¼ Number; SD ¼ Standard Deviation.
a p < 0.05, the significant level.
b Has at least one of the following chronic conditions: diabetes, hypertension or high blood cholesterol.

Table 3: The multivariate (adjusted) linear regression analysis of individual factors predicting periodic health examination knowledge

score.

Variables Coefficient (b) SE t-value p-value VIF

Intercept 4.43 0.265 16.73 <0.001 0

Age Group

20e39 years Ref

�40 years 0.23 0.118 1.95 0.051 1.27

Sex

Male Ref

Female 0.26 0.124 2.12 0.034a 1.27

Level of Education

Less than a college degree Ref

College degree 0.54 0.130 4.14 <0.001a 1.05

Employment Status

Unemployed Ref

Employed 0.04 0.142 0.30 0.762 1.44

Healthcare Worker

No Ref

Yes 0.66 0.150 4.36 <0.001a 1.11

Area of Residence

Swayer Center Ref

Governorates 0.04 0.236 0.19 0.851 5.12

Skaka City 0.151 0.238 0.63 0.526 5.10

Has a chronic conditionb

No Ref

Yes �0.003 0.136 �0.02 0.981 1.10

Goodness of Fit R-Square ¼ 0.072, Adj R-Square ¼ 0.059

SE¼ Standard Error; VIF ¼ Variance of Inflation; Ref ¼ Reference Group.
a p < 0.05, the significant level.
b Has at least one of the following chronic conditions: diabetes, hypertension or high blood cholesterol.
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the healthcare field had statistically significantly higher levels
of knowledge of PHEs than males, those without a college

degree, and those who did not work in the healthcare field,
respectively, after accounting for other characteristics (e.g.,
age, employment status, chronic disease status) that may

affect the level of PHE knowledge. These results are similar
to previous research that found that males and those with
lower education levels had lower levels of PHE knowl-

edge.12,15 There appears to be no other research that has
shown variation in PHE knowledge by employment in the
healthcare field when compared to not being employed in
the healthcare field in KSA; however, it is not surprising

that those employed in the healthcare field would have
high levels of knowledge regarding the appropriate
utilization of healthcare services.

Although multiple national interventions may need to be
implemented to increase overall PHE knowledge rates and
subsequently the national PHE rate in KSA, there is poten-

tial to increase these rates among males, those without col-
lege degrees, and those who do not work in the healthcare
field by targeting these populations with tailored in-
terventions to increase their knowledge of and understanding

of the value of PHEs. Existing research on tailored in-
terventions to increase the utilization of certain healthcare
services, especially preventive screenings, may provide

guidance on interventions which may be useful to consider in
KSA.

A randomized controlled trial conducted in the UK

showed that sending letters with scheduled PHE appoint-
ments were more effective in patients actually having PHEs
than sending open invitation letters encouraging patients to

make their own appointments for a PHEs.23 Although the
culture and the healthcare delivery system in the UK and
KSA are different, it is likely that the response of Saudi
patients to clinical communications would be similar to

that of UK patients. Indeed, other studies have shown that
patient groups from both countries have been responsive to
SMS reminders about upcoming health appointments.

However, open PHE invitation letters have not been
evaluated in KSA. Therefore, it is recommended that the
Ministry of Health initially pilot test this strategy in two

primary healthcare centers, with one center being
randomized to patients being sent scheduled appointment
letters and the other center randomized to patients

receiving open invitation letters. Both letters could contain
the same information regarding the value of PHEs and
what they entail. Although these letters may go to all clinic
patients rather than specific patient groups (e.g., those with

lower education levels, those who work outside the
healthcare system), the letters could be written in a way to
address the potential needs of these specific groups (e.g.,

written at a lower literacy level, written without medical or
healthcare jargon, and written with extra detail about
accessing the clinic) which could have a differential effect

on increasing knowledge of and use of PHEs among those
with lower knowledge levels (i.e., those with lower
education levels).

Another approach to increasing PHE knowledge rates

may be through public awareness campaigns. Indeed, other
researchers studying PHE in KSA have generated evidence
that such campaigns may be effective. Al-Etesh et al. found
among surveyed adults in the Al-Jouf Region of KSA that
their most common source of information about PHEs was

social media platforms (e.g., twitter and Facebook).15

Moreover, respondents to the survey in Riyadh, KSA, by
Al-Kahil et al. considered both social media and tradi-

tional mass media (e.g., television and radio) to be effective
methods for spreading awareness of PHEs in the community.
In support of these findings, a systematic review of studies

reported that small scale media campaigns were effective in
increasing cancer screening, particularly cervical cancer
screening, in Asia. However, the authors reported insuffi-
cient research related to mass media campaigns to report

conclusions regarding its effectiveness.24 Community health
education awareness campaigns have been disseminated
and evaluated in KSA. In one example, researchers

assessed the effect of a city-wide epilepsy awareness
campaign in Riyadh and found that it significantly increased
knowledge relating to epilepsy.25 To address misinformation

regarding COVID-19, the Saudi Arabian Ministry of Health
developed and disseminated via social media platforms, a
series of informational videos regarding the virus and miti-
gation strategies (e.g., washing hands and following cur-

fews). The value of these videos was then assessed through
online surveys. Half of survey respondents reporting
watching the videos, and among these, 69.5% of respondents

reported positive changes in COVID-19-related beliefs and
practices.26

Another strategy for targeting specific groups is the use of

community health workers; individuals trained in the health
topic who are typically members of the group they are tar-
geting and are embedded within the community rather than

within healthcare facilities. Community health workers have
been employed successfully worldwide to share health in-
formation to facilitate health behavior change, including
uptake of healthcare services.27e29 National public

awareness campaigns have the potential to increase health-
related knowledge, but deploying trained community
health workers provides an opportunity to share information

one-on-one and answer specific questions about PHEs and
help Saudi citizens navigate the healthcare system to actually
receive PHEs that are not likely possible with broad public

awareness campaigns. An intervention to increase knowl-
edge of prostate cancer and increase screening rates in a US
community utilized barbers as community health workers.

Barbers received training to deliver an educational inter-
vention on prostate cancer and screening to their male clients
in their barbershops. The barbers reported the intervention
was easy to implement, helpful to address prostate cancer

and did not interfere with their business.30 An educational
intervention specific to PHEs could be developed to train
barbers in KSA and pilot tested among a small group of

barbershops to assess the feasibility and effectiveness of
such an intervention.

Worksite wellness programs have been successfully

employed to improve health behaviors, health measures,
health expenditures and employment related measures, such
as absenteeism.31 Worksite wellness programs aimed at
increasing knowledge and the use of PHEs could target

workers not employed in the healthcare field. A recent pilot
study evaluated the use of text messaging and computer
prompts to change physical behavior among male office
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workers in KSA. Analysis showed that this intervention was
effective in significantly reducing sedentary behavior by

46 min per day among intervention group participants
compared to control group participants.32 A similar
intervention could be developed and tested for non-

healthcare field workers in KSA to educate them about
PHEs and encourage and remind them to schedule their
PHEs each year.

Limitations

This study has several limitations that should be taken
into account when considering the results. First, this study
utilized a convenience sample of respondents. The lack of a
random sample means that the results cannot be generalized

to the full population of KSA but rather represents results
specific to the survey respondents. Nevertheless, the lack of
information on this topic provides merit to these findings.

Second, this survey relied on the self-reporting of the use and
knowledge of PHEs. Self-reporting can result in courtesy
bias, where respondents answer what they think the survey

takers expect.33 While this may have affected the use of PHE
responses in the survey (not reported in this paper), it is not
likely that courtesy bias affected responses to the knowledge
questions.

Conclusions

This research identified a relatively high overall PHE

knowledge score among surveyed adults inKSAbut variation
in the knowledge score; males, those with lower educational
levels and those who do not work in the healthcare field were
significantly less knowledgeable about PHEs than their peers

even after controlling for other characteristics that may affect
knowledge levels. Research to address knowledge of other
health topics and health behaviors, including the utilization of

health services, may provide guidance to those in KSA in ef-
forts to improve knowledge of and use of PHEs overall and
among specific groups.
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