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Abstract

Background: The diagnostic criteria for hypertension have recently been redefined by the American College of Cardiolo-
gy/American Heart Association (ACC/AHA). Data on the new prevalence of hypertension in different countries are emerg-
ing, but none, to date, from Saudi Arabia.

Aims: This study aimed to determine the impact of the 2017 ACC/AHA hypertension guideline on the prevalence and de-
terminants of hypertension in young Saudi women.

Methods: 518 female college students, 17-29 years of age were prospectively enrolled in a survey during the period from
January 1, 2016, to April 15, 2016 at Princess Nourah University. The participants completed a previously validated ques-
tionnaire, that assessed their risk factors for hypertension, and their blood pressure, weight and height were measured.

Results: Application of the 2017 ACC/AHA diagnostic criteria resulted in approximately 7-fold increase in the prevalence
of hypertension, from 4.1% to 27.1% (P < 0.001). At a cut-off value of >140/90, hypertension was significantly associated with
increased age, increased body mass index (BMI), increased heart rate, history of chronic illnesses, prior diagnosis with
diabetes mellitus and family history of hypertension. Whereas, with the >130/80 cut-off value, only increased BMI and
heart rate were significant predictors (P < 0.001).

Conclusion: The prevalence of hypertension markedly increased among young adult Saudi women with the 2017 ACC/
AHA classification for hypertension, and the main predictors were increased BMI and heart rate. Further studies on the
new prevalence and predictors of hypertension in the Saudi population are warranted. This information is important for
healthcare authorities to plan cost effective screening, prevention and control programmes.
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Implementation of the 2017/ACC/AHA hypertension
guideline is, therefore, expected to translate into
reduction in cardiovascular mortality and morbidity (3).
However, compared to JNC7, the new lower 2017/ACC/
AHA diagnostic thresholds will increase the disease
burden worldwide, annual costs of antihypertensive
treatment, the proportion of uncontrolled hypertensives,
(3-6), and likely the number of adverse events among
treated patients (3). Decreasing the diagnostic thresholds
for hypertension is also expected to increase the number
of statin-eligible adults according to the 2016 cholesterol
guideline (7). Although not all authorities have adopted the
>130/80 mmHg thresholds, their diagnostic cut-off values
and goals have been reduced, particularly in high risk
patients (8). With the change in hypertension definition,

Introduction

The American College of Cardiology/American Heart As-
sociation (ACC/AHA) recently redefined the thresholds
for the diagnosis of hypertension in adults. The new di-
agnostic cut-off value of >130/80 mmHg is to replace the
previous JNC7 threshold of = 140/90 mmHg for the diag-
nosis of hypertension (1). While the 2017/ACC/AHA guide-
line recommends lifestyle modification for all hyperten-
sives, it only recommends blood pressure (BP)-lowering
medications for adults with stage 1 hypertension, for
secondary prevention in patients with clinical cardiovas-
cular disease or for primary prevention in adults with an
estimated 10-year atherosclerotic cardiovascular disease
risk of > 10%, and those with stage 2 hypertension (3).

Accumulating evidence has shown that reduction
of systolic BP to a target of <130 mmHg significantly
decreases the risk of myocardial infarction, stroke, heart
failure and major cardiovascular events in adults (2).

estimation of the new prevalence of hypertension with
the lower cut-off values in communities, therefore,
becomes paramount and data are accumulating from
different sources globally (4-6,9-11).
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Studies on the prevalence of hypertension in Saudi
Arabia have all used the previous diagnostic thresholds
of >140/90 mmHg. A prevalence of 26.1-27.2% among
Saudis aged = 30 years was found (12,13) and 15.2% in those
aged 15 years or older (13). For the 15-24 years age group, a
prevalence up to 8.8% was reported (14). These estimates
are expected to be higher had the >130/80 mmHg
thresholds been used. The magnitude of increase in the
prevalence in hypertension in SA with the new ACC/AHA
guideline is unknown to date.

In this study we aimed to assess the effect of the 2017/
ACC/AHA hypertension guideline on the prevalence of
hypertension and predictors of hypertension in young
Saudi women.

Methods

Study population

We re-analysed the data of 518 adult Saudi females aged
17-29 years who participated in a hypertension survey
conducted in 2016 on undergraduate and postgraduate
students at Princess Nourah bint Abdulrahman Universi-
ty, Riyadh. We evaluated the change in the prevalence of
hypertension among these young women following the
introduction of the 2017/ACC/AHA guideline using the
new thresholds (15).

The participants were enrolled prospectively during
the period from 1 January 2016 to 15 April 2016. The
sampling is detailed in the original study (15). With 530
participants, the estimated prevalence would be expected
to have a precision of 2% with alpha 0.05 (16). Those
diagnosed with cardiac disease and pregnant women
were excluded.

Questionnaire and data collection

The questionnaire and method of data collection has been
described previously (15). In brief, following approval of
the study by our Institutional Review Board, the students
were invited to participate in the study. Participation was
voluntary, and the study followed the principles of the
Helsinki Declaration. An anonymous self-administered
questionnaire was distributed (13) [the questionnaire was
part of the Saudi Health Interview Survey (17)]. The final
questionnaire comprised 65 questions assessing sociode-
mographic characteristics, BP history and risk factors for
hypertension.

The participants’ BP, heart rate, weight, and height
were measured and recorded on entry to the study. For
BP measurement, we followed The National Health and
Nutrition Examination Survey instructions. The Omron
M6 Comfort (HEM7223-E) automated BP device was
used. Three brachial BP readings were taken at 5 minute
intervals for each participant while resting. The first
reading was discarded and the second and third readings
were averaged and recorded. In cases where only 2
readings were available, the second reading was recorded
(18).

Statistical analysis

Data analysis was performed using SAS, version 9.4. Con-
tinuous variables are reported as means and standard
deviations (or medians and interquartile ranges as ap-
propriate) and categorical variables as numbers and per-
centages. Comparisons between the hypertension and
normal groups were performed using the Chi-squared
test, Fisher’s exact test, t-test, or the Wilcoxon rank sum
test as appropriate. We compared the difference in the
prevalence of hypertension as diagnosed via the 2017/
ACC/AHA and the JNC7 guidelines using McNemar's test
(due to matched pairs of women across the 2 guidelines).
A P-value < 0.05 was considered statistically significant.

Results

A total of 530 students were enrolled in the initial survey.
Twelve participants (2.3%) had undetermined BP status
(BP measurements were taken but they omitted to answer
the question regarding being on treatment for hyperten-
sion) and were excluded. The baseline characteristics of
the remaining 518 participants are displayed in Table 1.
Table 2 shows the new analysis of the BP and heart rate
results according to the new2017 /ACC/AHA guidelines.
All the hypertensives (those on treatment for hyperten-
sion or with BP >130/80) had elevated their diastolic BP
(mean 83.3 mmHg, range 73.5-107.0 mmHg). None of the
hypertensive subjects had a systolic BP > 130 mmHg.

Theprevalence of hypertensionin thestudypopulation
according to the2017 /ACC/AHA and JNC7 guidelines
is shown in Table 3. According to the 2017/ACC/AHA
classification, 27.1% of participants would be classified
as having hypertension, which was significantly higher
than the prevalence of 4.1% if the JNC7 classification was
applied (P < 0.001). We found that 85% of the hypertensives
in the study had stage 1 hypertension (systolic BP = 130-
139 mmHg and/or diastolic BP = 80-89 mmHg), and 15%
had stage 2 hypertension (BP >140/90 mmHg). All of
the 119 participants with stage 1 hypertension according
to the 2017/ACC/AHA guideline also fulfilled the JNC7
criteria for prehypertension (systolic BP = 120-139 mmHg
and or diastolic BP = 80-89 mmHg) (Table 3).

Table 4 shows the predictors of hypertension in the
study population according to the JNC7 and 2017/ACC/
AHA guidelines. At a cut-off value of > 140/90, significant
predictors of hypertension were increased age, body
mass index (BMI) and heart rate; known diabetes; and
family history of hypertension. Prior diagnosis of chronic
disease was more common in the hypertension group,
23.8% vs 10.3% (P = 0.05). The percentage of participants
who exercised regularly was lower in the hypertension
group but this was not statistically significant (23.1% vs
30.0%, P = 0.592). None of the dietary constituents had an
association with hypertension. When analysed using the
2017/ACC/AHA cut-offs, only BMI and heart rate emerged
as statistically significant. There was no association
between hypertension and other established risk factors
for hypertension, including diabetes mellitus, age,
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Table 1 Baseline sociodemographic characteristics of the
study population, Saudi Arabian women aged 17-29 years,
2016

Characteristic Total
(n=518)
Age (years)
Mean (SD) 20.5 (1.8)
Range 17-29
No. %
Marital status
Married 19 37
Single 499 06.3
Highest level of education
High school 502 96.9
Bachelor 16 3.1
College
Health? 179 34.6
Non-health? 339 65.4
Family income (Saudi riyals)
Unknown 152 29.3
<5000 33 6.4
5000-9999 87 16.8
10 000-19 999 135 26.1
> 20 000 111 214

“Participants from the colleges of medicine, nursing, pharmacy, dentistry and health and
rehabilitation sciences.

YParticipants from the faculty of education, college of literature, college of social

work, college of languages and translation, college of science, college of computer and
information sciences, college of business and management, college of arts and design.

family history, or exercise. None of the studied dietary
constituents had an association with hypertension (Table
4).

Discussion

Prevalence of hypertension according to the
2017/ACC/AHA guideline

The results of this study show an approximately 7-fold
increase in the prevalence of hypertension among young
Saudi women with application of the 2017/ACC/AHA
thresholds for hypertension diagnosis. A significant ab-
solute increase of 23% is observed using the 2017/ACC/
AHA guideline compared with the JNC7 guideline (27.1%
Vs 4.1% respectively (P < 0.001)), representing an increase
in newly diagnosed stage 1 hypertension cases. As would
be expected in a young population, diastolic hypertension
predominated, and in our sample, all the hypertension
cases were comprised of isolated diastolic hypertension.
To our knowledge, this is the first study to report on the
new prevalence of hypertension in a subset of the Saudi
population following the introduction of the 2017/ACC/
AHA guideline and to study hypertension prevalence in
this age group.

The magnitude of the increase in the prevalence of
hypertension as defined by the 2017/ACC/AHA guideline,
varies between countries. In the United States of America,
the crude prevalence of hypertension among adults
increased to 45.6% with implementation of the 2017/ACC/
AHA hypertension guideline, with an absolute increase
of 13.7% compared to the JNC7 guideline (6). In India and
Canada absolute increases of 14% are expected with the
new classification (4,11); and increases of =25-50% and
36-58% are anticipated in China and Japan respectively
(10,19). To our knowledge, there are no studies to date on
the new prevalence of hypertension among young adults
to compare our results to. However, we believe that the
magnitude of increase we found likely represents a true
increase since our finding based on JNC7 criteria was
4.1%, which is within the results reported by other studies
involving Saudi youths (2.5-8.8% ) (13,14). As the Saudi
population currently comprises mainly youngindividuals
(20), these findings may translate into a significant rise in
the proportion of hypertensive Saudis. Considering that
women are at a lower risk of hypertension (12) compared
with males , we expect that these figures will be higher
when young male subjects are studied. As a youthful
population is expected to be at low cardiovascular
risk, it is likely that only a few of the newly diagnosed
hypertensives will require antihypertensive therapy (6).

Predictors of hypertension according to JNC7
and 2017/ACC/AHA classifications

In addition to increasing the prevalence of hypertension,
lowering the diagnostic thresholds altered the predictors
of hypertension in our study. With application of the JNC
7 classification, significant predictors of hypertension
were increased age, increased BMI, increased heart rate,
history of diabetes, and family history of hypertension.
These findings are in accordance with the known risk
factors for hypertension, and their relation to hyperten-
sion has been discussed in detail previously (1). Howev-
er, predictors of hypertension with the lower 2017/ACC/
AHA guideline criteria were limited to increased BMI (P
< 0.001) and increased heart rate only. These 2 risk factors
are unique: the association of increasing BMI with hyper-
tension bears a continuous, almost linear, relationship,
with no evidence of a threshold (1), while increased heart
rate implies dominance of the sympathetic over the para-
sympathetic nervous systems, a mechanism that leads to
both accelerated heart rate and raised BP (21). Increased
heart rate often predated the development of hyperten-
sion in previous studies (22).

While the number of participants who consumed = 5
servings of fruits and vegetables per day was higher in
the no hypertension group in both the 2017/ACC/AHA and
JNC7 comparisons [7 (13.2%) vs 20 (17.9%), and 27 (17.0%) Vs
0 (0.0%) respectively], this was not statistically significant
(P= 0.608 and 0.670 respectively). This finding is likely
due to the poor accordance with the DASH (Dietary
Approaches to Stop Hypertension) diet observed in our
population as a whole, as in this dietary pattern 4-5
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Table 2 History of hypertension and measurements of blood pressure and heart rate in Saudi Arabian women aged 17-29 years,

2016
Characteritic

Told by a doctor or other health professional they had high BP reading
Yes
No
Treated for raised BP in the past 2 weeks
Yes
No
Measurements
No. of BP measurements
2
3
No. of heart rate measurements
2
3
Measured SBP
Mean (SD)
Range
<130
Normal, < 120
Elevated, 120-129
Measured DBP (mmHg)
Mean (SD)
Range
Normal, < 80
Stage 1 HTN, ,80-89
Stage 2 HTN, = 90
Measured heart rate, beats/min
Mean (SD)
Range

Hypertension status (n = 518)

No hypertensiona
(n=378)

Hypertensionb
(n=140)

No.c %C No.c

35 93 22 15.7
307 81.2 108 77.1
0 0.0 7 5.0
378 100.0 133 95.0
17 4.5 9 6.4
361 95.5 131 93.6
20 5.3 12 8.6
358 94.7 128 914
100.0 (8.8) 109.9 (7.2)
76.0-129.0 94.0-129.5
378 100.0 140 100.0
371 98.2 126 90.0
7 1.8 14 10.0
71.8 (5.1) 84.3 (4.8)
55.0-79.5 73.5-107.0
378 100.0 3 2.1
0 0.0 122 871
0 0.0 15 107
82.6 (10.6) 87.2 (11.3)
56.5-118.5 64.5-115.5

BP = blood pressure; DBP = diastolic BP; SBP = systolic BP; SD = standard deviation.
“Not on treatment for hypertension and BP < 130/80.

YBP >130/80 or on treatment for hypertension.

Unless otherwise indicated.

servings each of vegetables and fruits are recommended
(23). None of the comparisons for the other components
of the DASH diet reached statistical significance in
our study. More research involving larger samples is
necessary to establish the efficacy of the DASH diet
in young Saudis with formal calculation of the DASH
score. Of interest, it was recently reported that among
children and adolescents, despite a significant inverse
relationship between the DASH score and systolic BP,
there is no significant association between this dietary
pattern and diastolic BP (24), which is commonly
involved in hypertension in the young. Additionally only
a small proportion of the participants had hypertension
risk factors, including diabetes, dyslipidaemia and a

positive family history, and only about one-third of the
participants exercised 3-5 times/week. These results also
require re-evaluation in larger samples to establish their
effect on the new hypertension thresholds.

Other potential explanations for the lack of association
of the 2017/ACC/AHA stage 1 hypertension with well-
established predictors, observed in our study, may be due
to the nature of the studied population and the BP cut-off
values. Our sample comprised young and mostly healthy
females. In such a population, some risk factors may
be of greater significance compared to others, obesity
particularly. Although multivariate analysis was not
performed in our study, Obarzanek et al, evaluating the
individual components of multiple behaviour changes,
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Table 3 Cross-tabulation of the blood pressure results among Saudi Arabian women aged 17-29 years, as defined by the JNC7 and
2017/ACC/AHA classifications

2017/ACC/AHA
Elevated BP® Stage 1 HTN Stage 2 HTN*
Normal? 371 100 0 - o - o - 371 71.6
Prehypertensione 0 - 7 5.6 119 94.4 0 - 126 24.4
HTN¢ o} - o} - o} - 21 100 21 4.0
Total 371 71.6 7 1.4 119 23.0 21 4.0 518 100

BP = blood pressure; HTN = hypertension.

Numbers in brackets were percentages within the subtotal under JNC7 or percentages within the total of 518 as appropriate.

“BP<120/80.

YBP of 120-129/<8o0.

‘BP=130-139/80-89 mmHg and not on treatment for hypertension.
BP=140/90 or on treatment for hypertension.
*BP=120-139/80-89.

found that while several lifestyle behaviour changes are
important for reduction of BP, they were difficult to detect
when weight was included in multivariate models (25). It
is also important to note that, the “blood pressure zone”
termed prehypertensioninthe JNC7 guidelineis currently
unequally split in the 2017/ACC/AHA classification
between high normal BP and stage 1 hypertension. In our
study, 100% of those with stage 1 hypertension according
to the 2017/ACC/AHA guide also fulfilled the criteria for
prehypertension. Therefore, it is our expectation that
many of the pathophysiological processes and clinical
characteristics of prehypertension may now be applicable
to the 2017/ACC/AHA stage 1 hypertension, which
constitutes the majority of hypertensives in our sample.
Prehypertension is characterized by autonomic and
metabolic dysfunction (26) and has been correlated with
the metabolic syndrome, dyslipidaemia, diabetes, obesity
(27)/ increased BMI, high visceral adipose index, and
increased heart rate (28). Autonomic dysfunction coexists
with prehypertension and is closely related to changes
in BP and lipid metabolism (26). Increased resting heart
rate was associated with higher blood pressure, lower
pulse pressure and increased risk of prehypertension
and hypertension for males and females, and waist-
height ratio, as a measure of abdominal obesity, further
increased this association (29). Our results suggest that
the autonomic and metabolic dysfunction observed
with prehypertension may continue to manifest in the
new stage 1 hypertension. Although prehypertension is
considered one of the predictors of the development of
hypertension (27), not all people with prehypertension
progress to develop hypertension as defined by JNC7 (30).
The current hypertension classification is based on shared
cardiovascular outcomes rather than pathophysiology.
Further studies on the associations if hypertension the
new classification are warranted.

Hypertension in young Saudis

Studies from Saudi Arabia have shown a progressive
build-up of risk factors for hypertension at an early age.
The prevalence of hypertension risk factors among Sau-

di schoolchildren has reached epidemic levels due to the
adoption of unhealthy lifestyle habits, particularly seden-
tary lifestyle and poor diet (31). It is estimated that 34.2%
of Saudi schoolchildren have abnormal BMI (32). This
figure increases to 48.4% mong university students (33),
and further increases are expected with time (34). While
many prior studies from Saudi Arabia have recommended
focusing on the modifiable risk factors for hypertension
as a preventive and therapeutic measure (15,31,33,35), this
goal remains far from reach due to the huge gap between
knowledge and attitudes and practices among young
adults. Despite having good knowledge, few young Sau-
dis actually adopt healthy lifestyle measures to reduce
their cardiovascular risk (33).

In their recommendations on the management
of obesity, the Canadian hypertension guidelines
advise approaching weight loss management in a
multidisciplinary fashion that includes behavioural
intervention in addition to dietary education and
promotion of physical activity (8). Concentrated efforts
in training on healthy habits should be initiated in
early childhood to increase their efficacy (31), improve
children’s development, and prevent adulthood disease
and disability (36). Parental involvement improves both
children’s and parents’ behaviours (37). Development
of family-based prevention programmes for obesity in
children is therefore important (38).

Early detection of hypertension in young
women

With the evidence showing that lower BP values result
in reduced mortality and morbidity (2), establishing the
true prevalence of hypertension and its risk factors in the
community, particularly among the young, becomes a
necessity. This information is important for health care
planning including early diagnosis, management and
prevention campaigns, with the aim of reducing future
hypertension and related complications (15). Women have
a greater projected hypertension prevalence compared
with men, particularly in the age groups 35-64 years (34),
and had a greater risk for stroke compared with men. As
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Table 4 Predictors of hypertension in the study population according to the 2017 ACC/AHA and JNC7 classifications

Characteristic ? 2017 ACC/AHA JNC 7
BP <130/80 BP >130/80 BP < 140/90 BP = 140/90
(n = 378) (n = 140) (n=497) (n = 21)
Age, mean (SD), years 20.5 (1.8) 20.4 (17) 0.631 20.4 (1.8) 21.5 (2.1) 0.006
BMI?, mean (SD), kg/m?> 23.5(4.9) 25.8 (6.7) < 0.001 24.0 (5.4) 28.0 (7.7) 0.001
Heart rate, mean (SD), beats/min 82.6 (10.6) 87.2 (11.3) < 0.001 83.5 (10.8) 90.7 (11.7) 0.003
No. (%) No. (%) No. (%) No. (%)
Diagnosed with chronic disease 39 (10.3) 17 (12.1) 0.552 51(10.3) 5 (23.8) 0.050
Diabetes 3(0.8) 4(2.9) 0.196 5 (1.0) 2.(9.5) 0.016
Family history (father/mother) of 176/350 (50.3) 65/125 (52.0) 0.742 224/454 (49.3) 17/21 (81.0) 0.005
hypertension
Hypercholesterolaemia 19/363 (5.2) 7/137 (5.1) 0.955 25/479 (5.2) 1/21 (4.8) 0.926
Smoking 25/376 (6.6) 10/138 (7.2) 0.971 32/493 (6.5) 3/21(14.3) 0.319
Exercise© 85/283 (30.0) 29/100 (29.0) 0.846 111/370 (30.0) 3/13 (23.1) 0.592
Diet
Oil/fat used for meal preparation 0.690 0.198
Olive 166 (49.0) 61 (52.6) 219 (50.0) 8 (47.1)
Butter/ghee/margarine 32(9.4) 8 (6.9) 38(87) 2 (11.8)
Milk 0.969 0.240
0 78 (28.2) 31(287) 101 (27.4) 8 (47.1)
1-2 190 (68.6) 74 (68.5) 255 (69.3) 9 (52.9)
23 9(3.2) 3(2.8) 12 (3.3) 0(0.0)
Yogurt 0.989 0.556
0 93 (38.6) 34(38.2) 120 (37.9) 7(53.8)
1-2 142 (58.9) 53 (59.6) 189 (59.6) 6 (46.2)
>3 6 (2.5) 2(2.2) 8 (2.5) 0 (0.0)
Fruit/vegetable 0.608 0.670
0 9 (17.0) 14 (12.5) 22 (13.8) 1(167)
1-4 37(69.8) 78 (69.6) 110 (69.2) 5(83.3)
>5 7 (13.2) 20 (17.9) 27 (17.0) 0 (0.0)
Poultry meat 0.076 0.080
0 13 (5.4) 11 (12.5) 21(6.6) 3 (25.0)
1-2 207 (86.3) 72 (81.8) 270 (85.4) 9 (75.0)
23 20 (8.3) 5(57) 25 (7.9) 0(0.0)
Red meat 0.909 0.590
0 80 (38.6) 32 (41.0) 107 (38.9) 5(50.0)
1-2 124 (59.9) 45 (57.7) 164 (59.6) 5 (50.0)
23 3(1.4) 1(13) 4 (15) 0(0.0)
Fish 0.087 0.749
0 135 (62.2) 59 (72.8) 185 (64.9) 9 (69.2)
1-2 82 (37.8) 22 (27.2) 100 (35.1) 4(30.8)
Sweetened beverage 0.083 0.690
0 93 (38.9) 23 (26.1) 112 (357) 4(30.8)
1-2 128 (53.6) 55 (62.5) 174 (55.4) 9(69.2)
>3 18 (7.5) 10 (11.4) 28 (8.9) 0 (0.0)
Fast food, days eaten per weelc 0.432 0731
0 30 (107) 7(7.) 36(9.9) 1(67)
1-2 144 (51.2) 57 (57.6) 194 (53.2) 7(467)
23 107 (38.1) 35 (35.4) 135 (37.0) 7(467)

Dietary components are average servings per day (unless stated differently).

SD = standard deviation.

P-value was based on Chi-squared test, Fisher's exact test or t-test as appropriate.

“For variables with missing data, either the available sample size or the number of missing data was provided.
®Data missing for 4 participants.

“Vigorous activity for at least 20 minutes 3 times/week or moderate activity for 30 minutes 5 times/week.
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hypertension is the most prevalent modifiable risk fac-
tor for stroke globally in both sexes (39), efforts should be
made to reduce or halt the projected rise in hypertension,
particularly among women.

The new diagnostic cut-offs represent a challenge to
the health care system in Saudi Arabia considering that
with the previous classification, 57.8% of hypertensive
Saudis were undiagnosed, and only 45% of treated
hypertensives had controlled BP (13). The additional

will require education on nonpharmacological interven-
tions and regular follow-up (1). Knowing the important
predictors of hypertension in this subgroup will help fo-
cus the management efforts in a cost-effective manner.

Another limitation in our study is that the
questionnaire lacked a question on whether or not the
participants had their BP measured recently. In our study,
77.1% of the hypertensives had never been told they had
high BP reading. This number is significant considering

hypertension cases based on the new classification will
increase the disease prevalence and management burden
on the health care system (4).

that these values would have fallen in the prehypertension
readings according to the previous JNC classification.
One possible explanation may be that these participants
Limitations (or some of them) were never screened for hypertension.
Funding: This research was funded by the Cardiovascu-
lar Disease in Women Research Chair at Princess Nourah

bint Abdulrahman University. (Grant No. CDW-2018-01).

Although the majority of the hypertensives in our study
had stage 1 hypertension, and were young women, who
are expected to have a low risk profile (6), these women

will constitute a burden to the health care system as they Competing interests: None declared.

Impact des lignes directrices 2017 sur I'hypertension de '’American College of
Cardiology/American Heart Association sur la prévalence de '’hypertension chez les
jeunes femmes saoudiennes

Résume

Contexte: Les critéres de diagnostic de l'hypertension ont récemment été redéfinis par I'American College of
Cardiology/American Heart Association (ACC/AHA). Des données sur la nouvelle prévalence de I'hypertension dans
différents pays commence a voir le jour, mais il n'y a, pour I'heure, aucune donnée pour 'Arabie saoudite.

Objectifs : La présente étude avait pour objectif de déterminer I'impact des lignes directrices 2017 sur I'hypertension de
I'’ACC/AHA sur la prévalence et les déterminants de 'hypertension chez les jeunes femmes saoudiennes.

Méthodes: 518 étudiantes de I'Université Princesse Nourah, dgées de 17429 ans ont été recrutées de maniere
prospective pour participer a une enquéte entre le 1 janvieret le 15avril 2016. Les participantes ont rempli un
questionnaire préalablement validé, qui évaluait les facteurs de risque de I'hypertension et indiquait leur tension artérielle,
leur poids et leur taille.

Résultats: L'application des critéres de diagnostic définis par les lignes directrices 2017 sur 'hypertension de
I'’ACC/AHA s’est traduite par une multiplication approximative par 7 de la prévalence de I'hypertension, qui est passée de
4,1%a27,1%(p < 0,001). A une valeur seuil supérieure ou égale & 140/90, 'hypertension était significativement associée
al'dge, aunindice de masse corporelle (IMC) plus élevé, a une fréquence cardiaque accrue, a des antécédents de maladies
chroniques, a un diagnostic antérieur de diabete sucré et a des antécédents familiaux d’hypertension. En revanche, avec
une valeur seuil supérieure ou égale a 130/80, seule 'augmentation de 'IMC et de la fréquence cardiaque constituait des
facteurs prédictifs significatifs (p < 0,001).

Conclusion : La prévalence de I'hypertension a nettement augmenté chez les jeunes femmes adultes saoudiennes suite
a l'application des lignes directrices 2017 de 'ACC/AHA sur 'hypertension. Les principaux facteurs prédictifs étaient
l'augmentation de I'TMC et de la fréquence cardiaque. Des études supplémentaires sur les nouvelles données concernant
la prévalence et les facteurs prédictifs de I'hypertension dans la population saoudienne sont nécessaires. Ces informations
sont importantes pour les autorités sanitaires afin de prévoir la mise en place de programmes de dépistage, de prévention
de I'hypertension et de lutte contre cette affection ayant un bon rapport colit-efficacité.

380 oY) oo [l 51 0y ASG Y1 ST 50 2017 ple sliall pull i §Lis,L gl e 31 T po o= A
Sl gadl LN G g G ol Jaies ¢ jLtsl Jukas (o al)
Q}L*;jgs%g-}:.”bjcgb}\b;ﬁc&@b;k&c@%\&céh&\;Ujsw|i§@‘w\l+a

LML

dstly ol Bas Ll oty ulae iy Balely |5 3o Al £S5 0N Lmad ! /Al 51 oY 4S5 a1 EIS) a1 il
i Al 8Ll e ULy OV (o e T b o8B e OIS G pll Jais L)Y sapad] SLas¥l o¥ame J o gls UL

432



Research article EMHJ - Vol. 26 No. 4 — 2020

BV IS e 2017 ple yalall pll Jars gLl pall g 1 Tl e oW1 3N i (U] 2l oda s 31aaY)
c s gl SLLEN G i (3 pall Jais L)l ol 5 Ll dias e A ESG oY) domad ! /A o1 Y

2016 WO [ gl 1 pm s idll 3 5ol s 380w 29 517000 o2l 05 Bomalor LI 518 s syl Gl 18edl G o
st ol ge i ) G Ui 5l Bzl @lS Lall claSinl s o Il e 5555wl drsla (32016 Ol / s 1 15 2

L gL jLasl dime G 83L5 5 5 5 o0 AR LSS oY) dmodh| /W) 51 Y A VI ST o glae plbea il st
LUV el 5190 /140 U] fodl e @l J guo 5 i (P <0.001) 27.1% (1) 4.1% po domaidl onis ) 3] ey 5 Sl 7 jlkiay ol
&ML\W\j@fﬂf@uy\@@gg,w\aeﬂsgg;,‘r.g\‘U;swa;g)-,‘,Q,J\riaw,mwtw,umwb
33U 5 k) A oo 533 SIS ¢ ol 51 80 /130 el el iy Lok 5 15 w1 G pll Jais LS, L oWl s (5 S

(P <0.001) pll Jars L) a1 i o) Gl ] A e

o2 Y B VI IS i G55 S s pmndl SLLA G gio (3 8 gl 85 goas pulll i LS| L] Jme o1 1Y)
z;g;j(myMws;g;‘gkfi\w)\yw\wj‘ru\wﬁw,\omzowrupw\qmagif’y\acmy/qm
DSl G pio G pall Jaids il &l palls supdd LY o Votms J g Lol o o sl (90 505 A 2
A 5 g ol el S o n SR Lalasdl Jorl o Bl Sllabedd 2l 8T Lo o gl lls g 5k 5 - (s )

el

References

1. Whelton PK, Carey RM, Aronow WS, Casey DE, Jr., Collins KJ, Dennison Himmelfarb C, et al. 2017 ACC/AHA/AAPA/ABC/ACPM/
AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for the prevention, detection, evaluation, and management of high blood pressure
in adults: executive summary: a report of the American College of Cardiology/American Heart Association Task Force on Clinical
Practice Guidelines. Hypertension. 2018;71(6):1269-324. https://doi.org/10.1161/HYP.0000000000000066

2. Reboussin DM, Allen NB, Griswold ME, Guallar E, Hong Y, Lackland DT, et al. Systematic Review for the 2017 ACC/AHA/AAPA/
ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for the prevention, detection, evaluation, and management of high
blood pressure in adults: a report of the American College of Cardiology/American Heart Association Task Force on Clinical Prac-
tice Guidelines. ] Am Coll Cardiol. 2018;71(19):2176-98. https://doi.org/10.1016/j.jacc.2017.11.004

3. Bundy JD, Mills KT, Chen J, Li C, Greenland P, He J. Estimating the association of the 2017 and 2014 hypertension guidelines with
cardiovascular events and deaths in us adults: an analysis of national data. JAMA Cardiol. 2018 Jul 1;3(7):572-81. doi:10.1001/ja-
macardio.2018.1240

4. Wander GS, Ram CVS. Global Impact of 2017 American Heart Association/American College of Cardiology hypertension guide-
lines: a perspective from India. Circulation. 2018;137(6):549-50. https://doi.org/10.1161/CIRCULATIONAHA .117.032877

5. Vaucher ], Marques-Vidal P, Waeber G, Vollenweider P. Population impact of the 2017 ACC/AHA guidelines compared with the
2013 ESH/ESC guidelines for hypertension management. Eur ] Prev Cardiol. 2018 Jul;25(10):1111-3. d0i:10.1177/2047487318768938

6. Muntner P, Carey RM, Gidding S, Jones DW, Taler SJ, Wright JT, Jr., et al. Potential US population impact of the 2017 ACC/AHA
high blood pressure guideline. Circulation. 2018;137(2):109-18. https://doi.org/10.1161/CIRCULATIONAHA .117.032582

7. Egan BM, Li], Davis RA, Fiscella KA, Tobin JN, Jones DW, et al. Differences in primary cardiovascular disease prevention
between the 2013 and 2016 cholesterol guidelines and impact of the 2017 hypertension guideline in the United States. ] Clin Hy-
pertens (Greenwich). 2018 Jun;20(6):991-1000. doi:10.1111/jch.13314

8.  Nerenberg KA, Zarnke KB, Leung AA, Dasgupta K, Butalia S, McBrien K, et al. Hypertension Canada’s 2018 Guidelines for Di-
agnosis, Risk Assessment, Prevention, and Treatment of Hypertension in Adults and Children. Can J Cardiol. 2018;34(5):506-25.
https://doi.org/10.1016/j.cjca.2018.02.022

9.  Vaduganathan M, Pareek M, Qamar A, Pandey A, Olsen MH, Bhatt DL. Baseline blood pressure, the 2017 ACC/AHA high
blood pressure guidelines, and long-term cardiovascular risk in SPRINT. Am ] Med. 2018 Aug;131(8):956-60. d0i:10.1016/j.am-
jmed.2017.12.049

10. WangJG, Liu L. Global Impact of 2017 American College of Cardiology/American Heart Association hypertension guidelines: a
perspective from China. Circulation. 2018;137(6):546-8. https://doi.org/10.1161/CIRCULATIONAHA.117.032890

1. Schiffrin EL. Global Impact of the 2017 American College of Cardiology/American Heart Association hypertension guidelines: a
perspective from Canada. Circulation. 2018;137(9):883-5. https://doi.org/10.1161/CIRCULATIONAHA.117.032849

12. Al-Nozha MM, Abdullah M, Arafah MR, Khalil MZ, Khan NB, Al-Mazrou YY, et al. Hypertension in Saudi Arabia. Saudi Med J.
2007;28(1):77-84. PMID:17206295

13.  El Bcheraoui C, Memish ZA, Tuffaha M, Daoud F, Robinson M, Jaber S, et al. Hypertension and its associated risk factors in the
Kingdom of Saudi Arabia, 2013: a national survey. Int ] Hypertens. 2014;2014:564679. https://doi.org/10.1155/2014/564679

14. Saeed AA, Al-Hamdan NA, Bahnassy AA, Abdalla AM, Abbas MA, Abuzaid LZ. Prevalence, awareness, treatment, and
control of hypertension among Saudi adult population: a national survey. Int ] Hypertens. 2011;2011:174135. https://doi.

433



Research article EMH]J - Vol. 26 No. 4 — 2020

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33-

34.

35.

36.

37

38.

39.

01g/10.4061/2011/174135

Al-Mohaissen MA, Al-Obaid QY, AlGhamdi WA, Al-Alyani HS, Dahman SM, Al-Wahhabi NA, et al. Prevalence and determinants
of hypertension and high normal blood pressure among young adult Saudi females: insights into preventive strategies. Fam
Community Health. 2017;40(3):221-30. https://doi.org/10.1097/FCH.0000000000000154

Sample size calculators. San Francisco: UCSF Clinical and Translational Science Institute; 2019 (http://www.sample-size.net/
confidence-interval-proportion/, accessed 3 August 2019).

El Bcheraoui C, Memish ZA, Tuffaha M, Daoud F, Robinson M, Jaber S, et al. Hypertension and its associated risk factors in the
Kingdom of Saudi Arabia, 2013: a national survey.Int ] Hypertens. 2014;2014:564679. d0i:10.1155/2014/564679

National Health and Nutrition Examination Survey (NHANES): Health tech/blood pressure procedures manual. Atlanta: Centers
for Disease Control and Prevention; 2009 (https://www.cdc.gov/nchs/data/nhanes/nhanes_o9_10/BP.pdf, acessed 4 June 2018).

Kario K. Global Impact of 2017 American Heart Association/American College of Cardiology hypertension guidelines: a perspec-
tive from Japan. Circulation. 2018;137(6):543-5. https://doi.org/10.1161/CIRCULATIONAHA .117.032851

Demographic survey. Riyadh: General Authority for Statistics; 2016 (https://www.stats.gov.sa/sites/default/files/en-demograph-
ic-research-2016_2.pdf, accessed 17 June 2018).

Nicoll R, Henein MY. Caloric restriction and its effect on blood pressure, heart rate variability and arterial stiffness and dilata-
tion: a review of the evidence. Int ] Mol Sci. 2018;19(3). https://doi.org/10.3390/ijms19030751

Reule S, Drawz PE. Heart rate and blood pressure: any possible implications for management of hypertension? Curr Hypertens
Rep. 2012;14(6):478-84. https://doi.org/10.1007/s11906-012-0306-3

Your guide to lowering your blood pressure with DASH, DASH eating plan. Bethesda: National Institutes of Health National
Heart Lung and Blood Institute; 2006. (https://www.nhlbi.nih.gov/files/docs/public/heart/new_dash.pdf, accessed 3 August 2019).

Cohen JEW, Lehnerd ME, Houser RF, Rimm EB. Dietary approaches to stop hypertension diet, weight status, and blood pres-
sure among children and adolescents: National Health and Nutrition Examination Surveys 2003-2012. ] Acad Nutr Diet. 2017
Sep;117(9):1437-1444.e2. d0i:10.1016/j.jand.2017.03.026

Obarzanek E, Vollmer WM, Lin PH, Cooper LS, Young DR, Ard JD, et al. Effects of individual components of multiple behavior
changes: the PREMIER trial. Am ] Health Behav. 2007;31(5):545-60. https://doi.org/10.5555/ajhb.2007.31.5.545

Jung MH, Thm SH, Lee DH, Choi Y, Chung WB, Jung HO, et al. Prehypertension is a comorbid state with autonomic and metabol-
ic dysfunction. J Clin Hypertens (Greenwich). 2018;20(2):273-9. https://doi.org/10.1111/jch.13180

Zhang W, Li N. Prevalence, risk factors, and management of prehypertension. Int ] Hypertens. 2011;2011:605359.
do1:10.4061/2011/605359

HuL, Huang X, You C, LiJ, Hong K, Li P, et al. Prevalence and risk factors of prehypertension and hypertension in southern Chi-
na. PLoS One. 2017;12(1):e0170238. https://doi.org/10.1371/journal.pone.0170238

Yan Y, Zhang Y, Yang Q, Dong K, Duan F, Liang S, et al. Association between resting heart rate and hypertension in Chinese
with different waist-to-height ratio: a population-based cross-sectional study. ] Am Soc Hypertens. 2018 Dec;12(12):e93-e101.
doi:10.1016/jjash.2018.08.005

Niiranen TJ, Larson MG, McCabe EL, Xanthakis V, Vasan RS, Cheng S. Prognosis of prehypertension without progression to
hypertension. circulation. 2017;136(13):1262-4. https://doi.org/10.1161/CIRCULATIONAHA.117.029317

Syed Meraj A, Mohammed Al M. A study on the prevalence of risk factors for diabetes and hypertension among school children
in Majmaah, Kingdom of Saudi Arabia. ] Public Health Res. 2017;6(2):829. https://doi.org/10.4081/jphr.2017.829

Hothan KA, Alasmari BA, Alkhelaiwi OK, Althagafi KM, Alkhaldi AA, Alfityani AK, et al. Prevalence of hypertension, obesity,
hematuria and proteinuria amongst healthy adolescents living in Western Saudi Arabia. Saudi Med J. 2016;37(10):1120-6. https://
doi.org/10.15537/sm;j.2016.10.14784

Baig M, Gazzaz Z], Gari MA, Al-Attallah HG, Al-Jedaani KS, Mesawa AT, et al. Prevalence of obesity and hypertension among Uni-
versity students’ and their knowledge and attitude towards risk factors of Cardiovascular Disease (CVD) in Jeddah, Saudi Arabia.
Pak ] Med Sci. 2015;31(4):816-20. https://doi.org/10.12669/pjms.314.7953

Al-Quwaidhi AJ, Pearce MS, Critchley JA, Sobngwi E, O'Flaherty M. Trends and future projections of the prevalence of adult
obesity in Saudi Arabia, 1992-2022. East Mediterr Health J. 2014;20(10):589-95. PMID:25356689

Saeed AA, Al-Hamdan NA. Isolated diastolic hypertension among adults in Saudi Arabia: prevalence, risk factors, predictors and
treatment. results of a national survey. Balkan Med J. 2016;33(1):52-7. https://doi.org/10.5152/balkanmed;j.2015.153022

Early childhood education. Atlanta: Centers for Disease Control and Prevention, Office of the Associate Director for Policy; 2016
(https://www.cdc.gov/policy/hst/his/earlychildhoodeducation/index.html, accessed 3 August 2019).

McGowan L, Cooke L], Gardner B, Beeken R]J, Croker H, Wardle J. Healthy feeding habits: efficacy results from a cluster-rand-
omized, controlled exploratory trial of a novel, habit-based intervention with parents. Am J Clin Nutr. 2013;98(3):769-77. https://
doi.org/10.3945/ajcn.112.052159

Birch LL, Davison KK. Family environmental factors influencing the developing behavioral controls of food intake and childhood
overweight. Pediatr Clin North Am. 2001;48(4):893-907. PMID:11494642

Madsen TE, Howard V], Jimenez M, Rexrode KM, Acelajado MC, Kleindorfer D, et al. Impact of conventional stroke risk factors
on stroke in women: an update. Stroke. 2018;49(3):536-42. https://doi.org/10.1161/STROKEAHA .117.018418

434



