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Current data on hypertension in the Kingdom of Saudi Arabia are lacking. We conducted a national survey to inform decision-
makers on the current magnitude of the epidemic. We measured systolic and diastolic blood pressure of 10,735 Saudis aged 15
years or older and interviewed them through a national multistage survey. We used multivariate logistic regressions to describe
sociodemographic characteristics and risk factors of hypertensive, borderline hypertensive, and undiagnosed hypertensive Saudis.
We found that 15.2% and 40.6% of Saudis were hypertensive or borderline hypertensive, respectively. Risk of hypertension increased
among men, with age, obesity, diabetes, and hypercholesterolemia. 57.8% of hypertensive Saudis were undiagnosed. These were more
likely to be male, older, and diagnosed with diabetes. Among participants diagnosed with hypertension, 78.9% reported taking
medication for their condition. About 45% of participants on medication for hypertension had their blood pressure controlled. The
prevalence of hypertension and borderline hypertension is very high in Saudi Arabia. Moreover, control of hypertension is poor.
With the majority of hypertensive Saudis being unaware of their condition, a national plan is needed to increase utilization of freely

available screening, preventive, and medical services.

1. Introduction

Hypertension is a leading risk factor for morbidity and mor-
tality [1]. Untreated hypertension may lead to many serious
health conditions, including stroke, aneurysms, hypertensive
heart disease, coronary artery disease, kidney disease, or
peripheral artery disease [2-4]. Hypertension has a major
economic impact ranging from medical costs to human
capital loss and decrease in productivity [5, 6].

The Global Burden of Disease 2010 (GBD 2010) study esti-
mated that hypertension was the leading risk factor for death
in the Kingdom of Saudi Arabia (KSA) [7]. Hypertension
accounted for about 24% of total deaths from cardiovascular
and circulatory diseases and 1.87% of total deaths from
hypertensive urogenital, blood, and endocrine diseases [8].
From 1990 to 2010 the burden of hypertension remained
very high in KSA [7]. Previous studies reported high levels
of blood pressure in KSA. These levels ranged from 26.1%

among individuals 30-70 years old in 1995-2000 [9] to 25.5%
among individuals 15-64 years old in 2005 [10, 11].

In order to assess the current status of hypertension in
KSA, we conducted a large national survey. We selected
a national sample to be representative of each of the 20
KSA health regions and the kingdom. We used an adapted
standard questionnaire and took physical measurements
and blood samples to examine blood pressure and chronic
diseases. We used computer assisted personal interviewing to
conduct the survey. The software used for offline data collec-
tion allowed interviewers to upload data to our servers on
daily basis and hence a rigid monitoring of data quality.

2. Materials and Methods

The Saudi Health Information Survey (SHIS) is a national
multistage survey of individuals aged 15 years or older.
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Households were randomly selected from a national sam-
pling frame maintained and updated by the Census Bureau.
KSA was divided into 13 regions. Each region was divided
into subregions and blocks. All regions were included, and
a probability proportional to size was used to randomly
select subregions and blocks. Households were randomly
selected from each block. A roster of household members
was conducted and an adult aged 15 or older was randomly
selected to be surveyed. Weight, height, and blood pressure
were measured at the household by a trained professional.
Omron HN286 (SN: 201207-03163F) and Omron M6 Com-
fort (HEM-7223-E) were used to measure weight and blood
pressure.

The survey included questions on sociodemographic
characteristics, tobacco consumption, diet, physical activity,
health care utilization, different health-related behaviors, and
self-reported chronic conditions.

We used measured weight and height to calculate body
mass index (BMI) as weight (kg)/height (m?). Participants
were classified into four groups: (1) underweight: BMI < 18.5;
(2) normal weight: BMI within 18.5-25.0; (3) overweight:
BMI within 25.0-30.0; or (4) obese: BMI was greater than
or equal to 30.0. Respondents were considered to be current
smokers if they reported ever smoking any tobacco products
and still currently smoke tobacco and past smokers if they
reported smoking in the past but not anymore. We com-
puted the servings of fruits and vegetables and red meats
and chicken consumed per day from the detailed dietary
questionnaire as the sum of the average daily consumption of
fruits, fruit juices, and vegetables and red meats and chicken.
We used the International Physical Activity questionnaire
[12] to classify respondents into four groups of physical
activity: (1) met vigorous physical activity, (2) met moderate
physical activity, (3) insufficient physical activity to meet
vigorous or moderate levels, and (4) no physical activity.

To assess diagnosed hypertension, diabetes, and hyperc-
holesterolemia status, respondents were asked three separate
questions: “Have you ever been told by a doctor, nurse, or
other health professional that you had: (1) high blood pres-
sure, otherwise known as hypertension; (2) diabetes mellitus,
otherwise known as diabetes, sugar diabetes, high blood
glucose, or high blood sugar; (3) hypercholesterolemia, other-
wise known as high or abnormal blood cholesterol?” Women
diagnosed with diabetes or hypertension during pregnancy
were counted as not having these conditions. Those who
were diagnosed with either of these conditions were further
asked if they are currently receiving any treatment for their
condition. Similarly, the same type of questions was used to
determine previous diagnosis of stroke, myocardial infarc-
tion, 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 the conditions cited earlier.

A total of three blood measurements were taken with
the participant resting and at five-minute intervals. We
followed the National Health and Nutrition Examination
Survey (NHANES) for determining blood pressure levels [13].
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FIGURE 1: Percent distribution of diagnosis and treatment status
among hypertensive Saudis aged 15 years or older, 2013.

Basically, respondents were considered to have hypertension
if they met any of the following criteria: (1) measured dias-
tolic or systolic blood pressure exceeding 89 or 139 mmHg,
respectively, or (2) measured diastolic or systolic blood
pressure not exceeding the appropriate threshold, but the
respondent reported taking medications for hypertension.
Hence, respondents who were on drugs for hypertension
were considered hypertensive even if their measured diastolic
or systolic blood pressure did not exceed 89 or 139 mmHg,
respectively. Respondents were considered to have borderline
hypertension if (1) they did not report taking drugs for hyper-
tension and (2) their measured diastolic blood pressure was
between 80 and less than 90 mmHg or systolic blood pressure
was between 120 and 139 mmHg.

We used SAS 9.2 (SAS Institute Inc., Cary, NC, USA) for
analyses and to account for the complex sampling design.

3. Results

Between April and June 2013, a total of 12,000 households
were contacted and a total of 10,735 participants completed
the survey (response rate of 89.4%). The characteristics of
respondents who completed the questionnaire are presented
in Table 1.

Overall, 917,188 (71%) Saudis reported a diagnosis of
hypertension. A total of 1,957,191 (15.2%) Saudis aged 15 years
or older had hypertension (measured or reported taking
blood pressure medication). Of these, 1,119,027 were undiag-
nosed. Moreover, 40.6% of Saudis, or 5,222,051, had border-
line hypertension. Characteristics of respondents with undi-
agnosed hypertension, hypertension, and borderline hyper-
tension are presented in Table 2.

Among participants diagnosed with hypertension, 78.9%
reported taking medication for their condition. About 45% of
participants on medication for hypertension had their blood
pressure controlled. Hence, about 390,338 adults had uncon-
trolled blood pressure. Among all those who are hypertensive,
57.8%, 20.2%, 16.6%, and 5.4% are undiagnosed, treated
uncontrolled, treated controlled, and untreated, respectively
(Figure 1).
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TABLE 1: Sociodemographic characteristics, in Saudi Arabia, of males and females age 15 years or older, 2013.
Sociodemographic and risk factors Categories Males Females
N Weighted %  SE N Weighted % SE
15-24 1189 40.79 1.03 1193 39.81 1.03
25-34 1254 21.71 0.75 1503 21.28 0.71
Age (years) 35-44 1132 13.59 053 1207 16.80 0.62
45-54 722 11.97 0.55 798 12.80 0.57
55-64 439 7.07 0.44 423 5.85 0.39
65+ 517 4.87 0.29 358 3.46 0.26
Currently married 3514 4931 0.98 3462 49.40 0.97
Marital status Never married 1569 49.26 0.99 1260 42.38 1.03
Separated, divorced, or widowed 159 1.43 015 738 8.22 0.43
Primary school or less 1217 20.26 0.75 2069 32.52 0.88
Education Elementary or high school completed 2745 59.34 0.94 2127 46.17 0.98
College degree or higher education 1282 20.40 072 1275 21.31 0.77

SE: standard error.

Age, sex, and diagnosis history of diabetes and hyperc-
holesterolemia were associated with hypertension (Table 3).
The risk of being hypertensive was lower among females
(AOR =0.61;95% CI: 0.50-0.74) but increased with age (AOR
=1.07; 95% CI: 1.06-1.08), among obese participants (AOR =
2.24; 95% CI: 1.89-2.65) and those who have been previously
diagnosed with diabetes (AOR = 1.95; 95% CI: 1.57-2.43) and
hypercholesterolemia (AOR =1.94; 95% CI: 1.51-2.47). On the
other hand, marital status, education, smoking status, diet,
time spent watching TV, levels of physical activity, diagnosis
history of prediabetes, or other chronic conditions were not
associated with the risk of hypertension (Table 3). Being male,
older, and obese and having a diagnostic history of diabetes
also increased the risk of borderline hypertension. Daily con-
sumption of two to three servings of red meats and chicken
and being moderately active was associated with the risk
of borderline hypertension (Table 4).

A large percentage of hypertension was undiagnosed,
as 57.8% of those with hypertension did not know of their
condition, a total of 1,119,027 Saudis. The likelihood of being
undiagnosed decreased among women (AOR = 0.54; 95% CI:
0.44-0.67) and increased with age (AOR =1.05; 95% CI: 1.05-
1.06) and diagnosis history of diabetes (AOR = 1.46; 95% CI:
1.09-1.94) (Table 5).

4., Discussion

Our study revealed high rates of hypertension and borderline
hypertension in KSA. Moreover, our findings revealed high
rates of uncontrolled hypertension in KSA. Our findings
are striking in a country with free medical care and high
resources. Indeed, these findings call for action to control
the burden of hypertension in the kingdom. A national plan
to increase awareness, early detection, and control of hyper-
tension is urgently needed.

Very few studies previously reported on hypertension
in KSA. The most recent estimates date back to 2005 and
provided a prevalence of 11.5% of reportedly diagnosed hyper-
tension, among individuals aged 15-64 years [10], a much

higher prevalence than 5.6% from our study. Data from 1995-
2000 for Saudis aged 30 years or older showed a hypertension
prevalence of 26.1% [9]. In comparison, we found that 27.2%
of those aged 30 or older had hypertension. There are several
factors that could explain these differences. First, our study
is national and applied standardized methodology for data
collection. Second, we used weighted analyses to generalize
our findings. However, the 2005 STEPS survey and our study
should be comparable and possibly indicate a leveling of the
hypertension prevalence in KSA.

Our results for increased risk of hypertension with age
and among men are similar to previous studies from KSA
and other countries. However, literature on marital status and
hypertension is inconclusive and mostly focused on compar-
ing currently married to never married persons [14, 15]. Our
study did not show any association between marital status
and high blood pressure after adjusting for confounders. This
is contrary to what [9] had been reported previously on this
association.

Interestingly, hypertension among Saudis did not vary
with educational levels. Previous reports on association
between education and hypertension are mixed as some
studies have reported the lack of association [16] or an inverse
relationship [17, 18].

While the findings on hypertension might be pointing
toward stabilization or decline in prevalence, the KSA health
system still has many challenges. For instance, the majority
(57.8%) of hypertensive Saudis are undiagnosed. The other
55.0% of those on treatment were not controlled. SHIS
included questions on health care utilization, and only 14.8%
reported visiting a health clinic for a regular checkup within
the last year. It is probable that Saudis are not engaged in
preventive health care and only seek medical care for illnesses.
Understanding the barriers to seeking care is crucial in order
to improve the health of Saudis.

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



International Journal of Hypertension

VLT 0T'6¢ GeC 097 8G°¢S oy  8¥1 9T 901 €971 €091 L0¢T +¢
8LC 04S¢ L9C  €9C 1797 vy Ll Syl I 9971 ¢S91 90¢ €T
891 Y6'LE £L89 8L LETVS LL6 960 0Cl LI LO'T €691 S0y 1
91 1¥°'8¢ veL  VIC 9609 s9  S6°0 1c¢l e Wl ¥8°0¢C 8¢C¢ 1-0
UNOIYD pue Jeawr
Pa1 jo s3urares Afre(q
8¢ 9Lv¢ SII I6°¢ L0'T9 91  8¥'C 70°¢l Ly 99T 9G'1C 96 +S
are 9e'ey vIZc €0°¢ €799 86C 68’1 89°¢I L8 881 80°61 991 ¢
(481 L6LE €eql LTT 60°SS 0s6l  ¥9°0 €l 12 9.0 61LL 978 ¢-0
1€°g 8G'I¢ sy 0€9 LY €Y S 99C ST'TI (4 AN 4 8661 €€ 0
sa[qejadaa pue
symuy jo sSuraas A[re(y
V'8 I8y Iy €TC 9€'09 ¥29 6CL LT LVl 8.8l 6SC IO Jua1Iny
0L¢l 90'¥¥ ST 98¢ c1'og 8l 10°¢ €€’ S e L8TE ael Joyowsxy
10T 161L€ €I6l €€ 17'es €0LT LSO LETT 048 920 9091 192 Ppa3Oows IsASN
snjeys Jupjouwrg
: : : : . : : . : : : . uonedINpa Y8y
€0'C 61L¢ vy T 6879 69 ¥L0 q9'g L6 LETT 00°8T 9¢C 790 06'¢ 69 ¢I'l 6501 el 10 22130p 389100
. . . . . . . . . . . . pajorduo jooyps
71 610¢ L89 971 LETS L9T1  L9°0 LY'9 991 180 yeel €Ly LSO ay €6 120 9T'6 LI Y81y 10 Areyuowory
. . . . . . . . . . . . SS9]
181 yres w8 €SC S1'9¢g ¥Sse €€l 69°SC 7€9 8L1 06°0¢ 6vy 01 16°11 69C ¥l 86°GL 60T 10 [00YPS A1ewILIg
uoneonpy
pomopim
e 7809 €€ 8IS SHVL €L 85T 55'6€ VI 16F 8¢'G¢ 85 S8 88'¥1 <l 85F L8'€T e 10 ‘pdIOATP
‘pareredag
197 €197 676 691 vy 9%9  ¥9°0 17e S VL0 06 LO1 790 8T 0F 0,0 88F S8 PILLIBW 19A9N
71 99 VIl 6T 0989 061 L80 9r'91 875 €0T €€°67 ¥66 990 '8 9/7 S8°0 1591 665 parurew Apuarm)
SNJe)s [eILIRIA
87 6589 WL vy 002 10 79°¢ 66°09 LIT 99T 6089 8¢ ¥I'¢ G961 89 TLT ¥¥'9C LIT +99
607 9¢”9 981 €€7T €998 o Sve 19'8% ¥IT  LT€ 9¢'8¥% 60T 86T 0S'TC 78 LST 10T €6 ¥9-¢S
09°C 19°6S 99¢  ¥9'C 18°CL €L ¥0'C €6'9C yee  LET 9¢'e¢ [AYANRS Al 0ccl €0l TIC €L'1T 9¢l vS-S¥
¥0°C S0'6¥ 106 90T SYL9 19 8¢l ceel 6Vl 191 €r'1e 9Ic  TI'l '8 L6 V1 6¢°Gl 091 14781
6L'1 £8°9¢ 8% 961 LL°09 1S9 990 Iy 69 L0 9¢°01 el 790 PiaY LS S6°0 10'8 701 ye-aC
91 €I'se S6C  L8'1 ¥¥ 0¥ ¥s¥ €90 Ly'C ¥ SL0 LTV 0s €90 8¢€'C 7 9L0 wy 87 il
(s1eak) a8y
S %PaYSM N dS % PIYSM N IS % PaSM N dS % PpaySem N dS % PISM N dS % PAaSM N

SofewIo

SI[RIN

aarsua}radAy surropiog

$JI0)0e] YSLI

sarewa, SIBIN SOt SO pue orydeidowaporoog

aA1sua)IdA aatsuaytadAy pasouderpun

"€10 I9PIO 10 s1edk G pade so[ewrd) pue sa[eur ‘SIpnes dAIsualIadAy aurrapioq pue arsuaradAy arsuariodAy pasouSerpun jo sonstrojoereyd oryderdowapordos g 414 V],



International Journal of Hypertension

“IOLI9 pIepue)s iqS

8¢V 0’y 66 0TV 80LS 651 96°¢ 89°0¢ €0l  0¢'€ 60'¥%¢ 0ST  86'C €86 8C SI'C 6€6 8¢ LN
20T €6'L¢ 1281 ¥IT ¥6'¥S ¥Se€T 990 ool 164 890 7991 0101  S¥°0 €&'9 €0¥ 890 96°01L 029 ON
uonIpuod
STUOIY Jo stsouder(y
9CY w9 611  79°¢ 1€l €6l LLE ¥0°9S I8T 6I'¢ 've 6€C 90C €C6 L T¥'C 7971 09 SoX
201 PILE 78T SI'T STHS LLTT S50 6101 199 €90 6LF1 U8 9¥0 8¢9 €8¢ 950 8¢01 785 oN
erura0I33s9[oyIdAY
qim
stsougerp jo A103STH
8¥'c €29 97T S0°€ sz 01 887 09°95 ¥IE 85T R 79¢ 961 8€l 8 007 9761 0€T 9K
€0'T 8%°9¢ o 911 69°¢S ¥8IT €S0 81’6 .S 990 0€¥1 6L 970 L0°9 9F¢ 850 90°01 LTS ON
sajoqeIp YIM
stsougerp jo £103ST
71’8 ¥6'8Y g II'8 G¢'89 6y 199 w0 Ly 6€9 8¥'¢y 9 TCT¢ 00°TL ¥IL 00¥ 4! €1 SOX
10°T 96'LE 1061 CI'T w6'vs €0¥C 850 06'1L 808 890 yeLl SL0T 9%°0 159 807 LSO €601 €€9 ON
sajaqerpard yim
stsougerp jo A103STH
(72 L6'1S L98 V0T €6'1L 6IL €T1 80°CC 67 L1 LI'CE 98¥% 95990
171 9¢'CE Se0l LT S6°09 6Vl 9570 VIL LZe  L9°0 8Tl 879 95990 JON
£y1s990
€9'C 9I'9¢ ¥9C <81 8T6V 8L 91 SL'6 L6 860 oret 61¢ y3ig
88°C VL 0¢ 891 TLT 18°¢S €8¢ 91 706 99 VL1 0€'81 881 9JeIIpON
86°'L EVLE 9Ly I€T 17°6S 819 II'L eo'Cl cIc LS sIee L8C Mmog
T 98°0% 9901 80°C 0729 67 980 14 s 66T S6°0C 99¢ SUON
Ayanoe
Teo1sdyd jo spaaaT
LST wiLe 86C ¥L'C LV'¥S 08¢ LV el 0SI  6¥1 vLY1 €91 +g
61'C S¥'6¢ 0S¥ STC 0T°9¢ 809 II'l 701 L91  I¢T1 6¥°Sl 404 ¢
691 wse 609 T6'T w6LS 9%8 %01 6€°¢€T 687 T 00°0T [40i% €1
0y 197y LYl 9T'S 0T°09 L2 9T¢ VILT €0l 08¢ 16°0¢€ 96 1-0
AL Suryoyem
juads sinoy A[req
45 % PaSeM N dS % PaSPM N dS % PaASPOM N S % PAYSPM N dS % PAYSM N HS % PAYSPM N BS—
So[ewId] SO[eIA So[ewd, SO[eIN So[ewId,| SO[eIA :
aa1sua)1adAy surropIiog aatsuayadAy aatsua)radAy pasouderpun pue srydedowaporos

‘ponunuo)) g 41dV],



International Journal of Hypertension

TABLE 3: Multivariate logistic regression for sociodemographic characteristics, risk factors, and hypertension, in Saudi Arabia, of males and

females aged 15 years or older, 2013.

Socio-demographic and risk factors ~ Categories Sociodemographic model Full adjusted model
AOR 95% CI AOR 95% CI
Sex Males REF REF
Females 0.61 0.52-0.72 0.61 0.50-0.74
Age” 1.08 1.07-1.09 1.07 1.06-1.08
Currently married REF REF
Marital status Never married 0.86 0.66-1.12 1.05 0.79-1.39
Separated, divorced, or widowed 1.29 1.00-1.66 1.28 0.98-1.68
Primary school or less REF
Education Elementary or high school completed 1.01 0.82-1.24
College degree or higher education 0.86 0.69-1.07
Never smoked REF
Smoking status Exsmoker 126 0.83-1.93
Current smoker 1.21 0.95-1.55
None REF
Levels of physical activity Low L1 0.97-1.46
Moderate 1.09 0.83-1.42
High 1.07 0.84-1.35
Obesity Not obese REF
Obese 2.24 1.89-2.65
History of diagnosis with diabetes No REF
Yes 1.95 1.57-2.43
History of diagnosis with No REF
hypercholesterolemia Yes 1.94 1.51-2.47
Diagnosis of chronic condition No REF
Yes 1.28 0.93-1.76

* AOR for age should be considered as for an increase of one year.

Odds ratios were adjusted for sociodemographic characteristics: sex, age, marital status, and education.

AOR: adjusted odds ratios; CI: confidence intervals; REF: reference.

biases. On the other 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 period. The physical and blood measure-
ments allowed us to control recall bias regarding diagnosed
diseases and to uncover respondents who were affected by
these chronic diseases but undiagnosed.

5. Conclusions

Our findings from this study along with those we reported
previously in GBD 2010 [7] call for a national plan to prevent
and control the burden of hypertension in KSA. Indeed, the
plan has to be comprehensive to include programs to improve
health behaviors such as diet and physical activity. Moreover,
the plan should increase health care utilization for preventive
services. As uncontrolled blood pressure leads to catastrophic

events such as stroke, heart attack, and renal failure [2], physi-
cians in KSA should be encouraged to monitor their patients
to ensure that their blood pressure is controlled. Saudis
should be encouraged to monitor their own blood pressure
and seek medical care to control their conditions.

KSA has a young population with 81% of the population
under the age of 40 [19]. GBD 2010 reported that life
expectancy has increased from 72.5 and 76.3 years in 1990 to
75.0 and 79.9 years in 2010 for men and women, respectively
[20]. As life expectancy increases and the size of population
is on the rise, the burden of hypertension and other chronic
diseases, if uncontrolled, will pose major challenges to the
health system. Prevention should be a priority for all in
KSA. As the KSA MOH has successfully tackled the burden
of infectious diseases through prevention, the same effort
should be applied to reduce the burden of chronic diseases.
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TABLE 4: Multivariate logistic regression for sociodemographic characteristics, risk factors, and borderline hypertension, in Saudi Arabia, of
males and females aged 15 years or older, 2013.

Sociodemographic and risk factors ~ Categories Sociodemographic model Full adjusted model
AOR 95% CI AOR 95% CI
Sex Males REF REF
Females 0.44 0.38-0.50 0.36 0.31-0.43
Age” 1.04 1.03-1.05 1.03 1.02-1.04
Currently married REF REF
Marital status Never married 0.79 0.66-0.94 0.80 0.65-0.99
Separated, divorced, or widowed 1.15 0.84-1.58 1.39 0.93-2.06
Primary school or less REF
Education Elementary or high school completed 0.95 0.80-1.14
College degree or higher education 1.04 0.85-1.26
0-1 REF
Daily servings of red meat and 1-2 0.95 0.79-1.14
chicken 23 0.69 0.54-0.88
3+ 0.95 0.76-1.19
0-1 REF
Daily hours spent watching TV 1-3 1.03 0.75-142
3-5 1.25 0.90-1.74
5+ 1.20 0.85-1.69
None REF
Levels of physical activity Low 0.99 0-81-1.21
Moderate 0.77 0.60-0.98
High 0.87 0.70-1.06
Obesity Not obese REF
Obese 1.55 1.30-1.83
History of diagnosis with diabetes No REF
Yes 1.16 0.83-1.63
Diagnosis of chronic condition No REF
Yes 0.89 0.64-1.24

* AOR for age should be considered as for an increase of one year.
Odds ratios were adjusted for sociodemographic characteristics: sex, age, marital status, and education.
AOR: adjusted odds ratios; CI: confidence intervals; REF: reference.

TABLE 5: Multivariate logistic regression for sociodemographic characteristics, risk factors, and undiagnosed hypertension, in Saudi Arabia,
of males and females aged 15 years or older, 2013.

Sociodemographic and risk factors ~ Categories Sociodemographic model Full adjusted model
AOR 95% CI AOR 95% CI
Sex Males REF REF
Females 0.54 0.44-0.66 0.54 0.44-0.67
Age” Age 1.06 1.05-1.06 1.05 1.05-1.06
Currently married REF
Marital status Never married 0.77 0.57-1.03 0.78 0.58-1.05
Separated, divorced, or widowed 1.17 0.85-1.61 1.13 0.81-1.57
Primary school or less REF
Education Elementary or high school completed 0.96 0.75-1.23 0.97 0.76-1.25
College degree or higher education 0.77 0.59-1.02 0.79 0.60-1.03
History of diagnosis with No REF
prediabetes Yes 0.73 0.41-1.31
History of diagnosis with diabetes No REF
Yes 1.46 1.09-1.94

* AOR for age should be considered as for an increase of one year.
Odds ratios were adjusted for sociodemographic characteristics: sex, age, marital status, and education.
AOR: adjusted odds ratios; CI: confidence intervals; REF: reference.
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