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ABSTRACT

Introduction: It is unknown whether Saudis receive health examinations periodically. To inform health authorities on the
health-seeking behavior of the Saudi population, we investigated patterns of periodic health examination (PHE) use by Saudis.
Materials and Methods: We conducted a nationally representative multistage survey of individuals aged 15 years or older on
sociodemographic characteristics, healthcare utilization, and self-reported chronic conditions. We used a backward elimination
multivariate logistic regression model to measure associations between PHE and sociodemographic, behavioral, and health
characteristics. Results: Between April and June 2013, a total of 12,000 households were contacted, and 10,735 participants
completed the survey (response rate of 89.4%). Among participants, 2542 (22.9%), representing more than 2.7 million Saudis aged
15 years or older, received a PHE during the past 2 years. Moreover, 7463 (73.5%) participants, representing 9.1 million Saudis, visited
a healthcare setting in the past 2 years due to illness or injury. The likelihood of receiving a PHE in the past 2 years increased with
age, education, being married, consumption of five servings of fruits and vegetables per day, diagnoses of prediabetes, diabetes,
or hypercholesterolemia, and a visit to a healthcare setting within the last 2 years due to an illness or an injury. Discussion: This
is the first national study to investigate the use of PHE in Kingdom of Saudi Arabia (KSA) where healthcare is freely available. Few
Saudis seek preventive healthcare and most healthcare visits are for injuries or sickness. KSA may reduce its health expenditures
by routinizing PHE and detecting chronic conditions at early stages.
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Introduction Materials and Methods

Periodic health examinations (PHE) are a group of tasks  Ethics statement

designed cither to determine the risk of subsequent disease or The Saudi Ministry of Health and its Institutional Review

Board (IRB) have approved the study protocol. The University
of Washington IRB has deemed the study as IRB exempt
since The Institute for Health Metrics and Evaluation received

identify disease in its eatly, symptomless state."? In the Kingdom
of Saudi Arabia (KSA) free healthcare is offered to Saudi
citizens.? However, Saudi still face major preventable health
challenges.”" Health-secking behavior among Saudis has not de-identified data for these analyses. All respondents consented

been documented. Such information is crucial to plan outreach and agreed to participate in this study. We used verbal consent

and health-promotion activities by concerned stakeholders. To

‘ - ) : that was captured by our computer program since it is commonly
inform health authorities on the health-seeking behavior of the

used and accepted in KSA. Two verbal consents were obtained:

Saudi population, we investigated PHE and reasons for using
healthcate services through a national household survey.
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One for the houscehold roster (obtained from the head of the
houschold or the most knowledgeable person in the house)
and another obtained from the randomly selected respondent.
If the randomly selected respondent was between the ages of
15-17 years old, then the parent(s) or legal guardian of that
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individual consented on their behalf to participate in the study.
The KSA Ministry of Health and the University of Washington
IRB approved the verbal consents that were obtained in this
study, as this is an accepted norm in KSA.

The Saudi Health Interview Survey is a national multistage survey
of individuals aged 15 years or older. Households of Saudi
citizens were randomly selected from a national sampling frame
maintained and updated by the Census Bureau. The Ministry of
Health divides KSA into 13 health regions, each with its own
health department. We divided each region into sub-regions and
blocks used by the KSA Department of Statistics. All regions
were included, and a probability proportional to size was used
to select randomly sub-regions and blocks. Households were
randomly selected from each block. A roster of household
members was collected, and an adult aged 15 or older was
randomly selected to be surveyed. If the randomly selected adult
was not present, our surveyors made an appointment to return,
and a total of three visits were made before the household was
considered as a nontresponse. Weight, height, and blood pressure
of the randomly selected adult were measured at the household
by a trained professional.

The survey included questions on sociodemographic
characteristics, tobacco consumption, diet, physical activity,
healthcare utilization, different health-related behaviors, and
self-reported chronic conditions. These conditions included
prediabetes, diabetes, hypercholesterolemia and hypertension.

To assess self-rated health, respondents were asked, “In general,
would you say your health is excellent, very good, good, fair, or
poor?”

To measure diagnosed blood pressure, diabetes, and
hypercholesterolemia status, respondents were asked three
separate questions: “Have you ever been told by a doctor,
nurse, or other health professional that you had: (1) Prediabetes
Mellitus, otherwise known as prediabetes, bordetline diabetes,
impaired fasting glucose, impaired glucose tolerance, or impaired
sugar tolerance; (2) diabetes mellitus, otherwise known as
diabetes, sugar diabetes, high blood glucose, or high blood
sugar; (3) hypercholesterolemia, otherwise known as high or
abnormal blood cholesterol; (4) hypertension, otherwise known
as high blood pressure?” Women diagnosed with diabetes or
hypertension during pregnancy were not counted as having these
conditions. Similarly, the same types of questions were used to
determine previous diagnosis of stroke, myocardial infarction,
atrial fibrillation, cardiac arrest, congestive heart failure, chronic
obstructive pulmonary disease, asthma, renal failure, and cancer.
We considered a person to be diagnosed with a chronic condition
if they reported being diagnosed with any of these conditions.

To assess use of healthcare services, participants were asked, “In
what year did you last visit: (1) A hospital, (2) a clinic, (3) a doctor
for medical attention for any reason?” Those who provided an
answer were then asked, “What was the reason for your last visit
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to: (1) A hospital, (2) a clinic, (3) a doctor?” Respondents could

EEINTS

choose between “illness,” “injury,

EEINTS

vaccination,” and “other
preventive services.”

To calculate the time since last PHE, participants were asked, “In
what year did you last visit a doctor or other health professional
for a routine checkup? A routine checkup is a general physical
exam, not an exam for a specific injury, illness, or condition.”

Statistical analysis

We used a backward elimination multivariate logistic regression
model to measure association between having received a PHE
within the last 2 years and sex, age, marital status, education,
self-rated health, use of healthcare services, and history of
diagnosis with prediabetes, diabetes, hypercholesterolemia,
hypertension, and other chronic conditions. Data were
weighted to account for the probability of selection, and age
and sex poststratification based on census data for age and sex
distribution of the Saudi population. We used SAS 9.3 [SAS
Institute. Inc., Cary, North Carolina, USA] for the analyses. The
SAS procedures SURVEYFREQ and SURVEYLOGISTIC
were used to provide the un-weighted frequencies, the
weighted percentages and estimates at the population level,
and the adjusted odds ratios (AOR) and their 95% confidence
intervals (95% CI). These procedures account for the survey
weights and complex design.

Results

Between April and June 2013, a total of 12,000 households
were contacted, and 10,735 participants completed the
survey (response rate of 89.4%). The characteristics of

respondents who completed the questionnaire are presented
in Table 1.

Among participants, 2542 (weighted percent: 22.9), representing
more than 2.7 million Saudis aged 15 years or older, received
a PHE during the past 2 years. Moreover, 7,463 (weighted
percent: 73.5%), representing 9.1 million Saudis aged 15 years
or older, visited a healthcare setting in the past 2 years due
to illness or injury. Of these, 25.8% also reported receiving
a PHE.

Among Saudis aged 15 years or older, 1.5%, 8.5%, 5.4%,
7.1%, and 6.0% reported being diagnosed with prediabetes,
diabetes, hypercholesterolemia, hypertension, and other chronic
conditions, respectively.

The likelihood of receivinga PHE in the past 2 years increased with
age (AOR = 1.2;95% CI: 1.1-1.3); among those with elementary
or high school education (AOR = 1.4; 95% CI: 1.1-1.7), or
college degree or higher (AOR = 1.7; 95% CI: 1.3-2.0);
currently (AOR = 1.7; 95% CI: 1.3-2.1) and previously
married (AOR = 1.5; 95% CI: 1.1-2.1); those who consumed
five servings of fruits and vegetables per day (AOR = 2.1; 95%
CI: 1.3-3.4); those diagnosed with prediabetes (AOR = 1.8;
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Table 1: Sociodemographic characteristics, Saudi Health Interview Survey, 2013

Sociodemographic and Categories Males Females
health characteristics n Weighted % n Weighted %
Age (years) 15-24 1189 40.79 1193 39.81
25-34 1254 21.71 1503 21.28
35-44 1132 13.59 1207 16.80
45-54 722 11.97 798 12.80
55-64 439 7.07 423 5.85
65+ 517 4.87 358 3.46
Marital status Currently martried 3514 49.31 3462 49.40
Never married 1569 49.26 1260 42.38
Separated, divorced, or widowed 159 1.43 738 8.22
Education Primary school or less 1217 20.26 2069 32.52
Elementary or high school 2745 59.34 2127 46.17
College degree or higher education 1282 20.40 1275 21.31
History of diagnosis Prediabetes 103 1.55 99 1.47
Diabetes 691 9.72 555 7.27
Hypertension 531 7.66 494 6.52
Hypercholesterolemia 434 6.50 325 4.33
A chronic condition 378 6.85 280 5.03

95% CI: 1.0-3.0), diabetes (AOR = 1.4; 95% CI: 1.1-1.8),
or hypercholesterolemia (AOR = 2.3; 95% CI: 1.8-3.0); and
those who visited a health care setting within 2 years from the
survey time due to an illness or an injury (AOR = 1.8; 95%
CI: 1.5-2.2), compared to the younger; less educated; single;
those who consumed no fruits and vegetables on a daily
basis, those who have no diagnoses of prediabetes, diabetes,
or hypercholesterolemia; and those who have never been to a
healthcate setting, or have been but prior to 2 years from the
survey time, or have been within 2 years from the survey time
but for vaccinations or other preventive services [Table 2].

We repeated the same analysis after combining all diagnoses
of chronic conditions. The results had the same patterns
as for the likelihood of receiving a PHE within 2 years
from the survey time. Specifically, those diagnosed with
any condition (prediabetes, diabetes, hypercholesterolemia,
hypertension, or other chronic conditions) were almost twice
as likely (AOR = 1.7; 95% CI: 1.5-2.1) to have received a PHE
within 2 years of the survey time, compared to those who have
no such diagnosis.

Discussion

This is the first national study to investigate healthcare-seeking
behavior in KSA, a country where healthcare is available for free.
Our findings show that few Saudis seek preventive healthcare, and
most visits are for injuries or sickness. Our findings are alarming,
as Saudis have high rates of diagnosed and undiagnosed chronic
diseases. Indeed, preventive services are urgently needed to curb
the burden of chronic diseases in the Kingdom. Our findings of
the elderly secking more healthcare services are due to increased
comotbidities with age.”! Interestingly, men, who ate generally
known to seek healthcare less than women,”! did not differ in
their receipt of a PHE. However, men are also known to be

Journal of Family Medicine and Primary Care

influenced by women in their healthcare-secking behavior,!”

which could explain why married men are more likely to seek
healthcatre than unmarried ones.

Our findings on increased PHE with education are not surprising.
Indeed, educated individuals are more likely to understand the
importance of preventive services and take action to protect their
health before they face sickness. In his health-promotion model,
Nutbeam places education at the basis of the chain leading to
health outcomes.!"! It is a major factor to influence individual
health literacy, which “represents the cognitive and social skills
which determine the motivation and ability of individuals to gain
access to, understand and use information in ways that promote
and maintain good health.”l"¥ Unfortunately, health education
has been reported to be poor in KSA,! and the MOH needs to
focus its efforts in this domain to empower Saudis in improving
their health.

We have previously reported on the high prevalence of
preventable chronic diseases such as hypertension, diabetes, and
hypercholesterolemia in KSA.F We mostly pointed out the high
number of affected individuals who are undiagnosed, or unaware
of their conditions. It is mostly this group that might progress
toward sudden adverse health events that require intensive
treatment, at a higher cost than the usual disease progression.
PHE:s allow individuals to be aware of their health status, take
the right measures, and get the appropriate care. For instance, we
have previously shown how Saudis who had been diagnosed with
prediabetes managed to control their hemoglobin Alc) blood
levels better than those who were not. However, and despite the
higher uptake of PHE with age, the risk of being undiagnosed
with hypertension, diabetes, or hypercholesterolemia increased
with age, while those who are diagnosed tend to seck a routine
medical visit more often than the others. This finding indicates
that Saudis start seeking healthcare only when they have
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Table 2: Sociodemographic, behavioral, and health characteristics associated with receipt of a periodic health
examination within the last 2 years, Kingdom of Saudi Arabia, 2013

Risk factors Categories n Row weighted % AOR 95% CI
Sex Males 1292 23.33
Females 1250 22.39 1.01 0.86-1.18
Age* 15-24 318 13.64 1.22 1.14-1.30
25-34 543 20.84
35-44 569 27.46
45-54 484 37.41
55-64 296 36.42
65+ 332 43.61
Marital status Never married 374 13.36
Currently married 1903 31.01 1.68 1.35-2.09
Separated, divorced, or widowed 263 32.54 1.50 1.05-2.15
Education Primary school or less 871 25.58
Elementary or high school completed 1006 19.59 1.37 1.14-1.65
College degree or higher education 665 27.83 1.66 1.35-2.04
Daily servings of fruits and vegetables 0 60 18.97
0.1-3 1781 20.35 0.91 0.58-1.42
3-5 360 29.27 1.35 0.83-2.18
5+ 295 39.84 2.06 1.25-3.39
Self-rated health Excellent or very good 1675 20.78
Good 598 29.96 0.98 0.82-1.19
Fair or poor 264 29.88 0.79 0.58-1.08
Use of healthcare services Within the last 2 years for illness or injury 459 15.00
Prior to the last 2 years, or within the last 2024 25.81 1.83 1.53-2.19
2 years for other services
History of diagnosis with
Prediabetes No 23063 22.09
Yes 100 58.04 1.75 1.04-2.96
Diabetes No 1976 20.57
Yes 545 47.08 1.43 1.13-1.82
Hypercholesterolemia No 2079 20.66
Yes 400 57.76 2.28 1.75-2.98
Hypertension No 2110 21.16
Yes 417 45.13 1.21 0.93-1.57
A chronic condition No 2331 22.40
Yes 211 30.20 0.80 0.58-1.11

Levels of physical activity, tobacco consumption, and obesity status were included in the analysis, however these factors were removed given to their limited effect, measured by a Wald Chi-squared test, on the model.
*AOR for age should be read for an increase of 10 years. AOR: Adjusted odds ratios; 95% CI: 95% confidence interval

developed a disease, instead of routinely checking their health
to detect early signs of health problems and prevent their
progression.

The reasons why people avoid healthcare until it is needed are
not a total mystery. Healthcare services, specifically those that are
physically invasive, such as venipuncture, are known to generate
acute stress among recipients.?) Often, fear of disease pushes
people to seck more screening but fear surrounding screening
procedures prohibits them from seeking screening when no
symptoms are appatrent.!'*!!

Our previous finding that older individuals are more likely to
be undiagnosed with the three chronic conditions despite their
greater attempts to receive a PHE indicates missed opportunities
in the health system.”” Since the 1970s, the Canadian task force
on the PHE and the US Taskforce for preventive services,
as well as the American Academy of Family Physicians!'”
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have updated their guidelines to tailor PHE toward age- and
sex-specific examinations. Perhaps the Saudi healthcare system
should develop and implement such guidelines to increase
preventive care services in the Kingdom. The Saudi Ministry
of Health can provide primary care physicians with a memory
aid of evidence-based practices for PHE, such as a list of
examinations to conduct based on patients’ age and sex. Health
information on the Saudi population, next to guidelines that have
been rigorously evaluated, can be used to tailor this memory aid
to the needs of primary healthcare in KSA.IV
would be welcomed by primary healthcare providers in KSA, as

1 Such a strategy

the vast majority of them believe that evidence-based practices
can improve care.l'

Our study has some limitations. First, our data are cross-sectional,
and hence we cannot assess causality. Second, many of our
behavioral data, such as diet and physical activity, are self-reported
and subject to recall and social desirability biases. On the other
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hand, our study is based on a large sample size and used a
standardized methodology for all its measures.

Despite these limitations, our study remains nationally
representative and has the merit of providing accurate data due
to our near-real-time data-quality monitoring through the whole
survey petiod.

In 2013, the KSA spent $18.9 billion on health services and
social development, the fourth-largest share of sector-wise state
budget allocations.”! Given out results on the high numbets of
people with chronic disease, we assume that the majority of
these expenditures are for treatment and care. For instance, a
diabetic Saudi individual costs 10 times more in healthcare than
a nondiabetic.'” KSA can reduce its health expenditures by
increasing its prevention efforts and detecting chronic conditions
at early stages when simple lifestyle changes can be enough to
stop the progression of the disease. Routinizing PHEs through
the Saudi healthcare system and making them age and sex-specific
can help reach these goals.
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