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Abstract

Purpose of Review This meta-analysis and systematic review was conducted to evaluate hypertension and prehypertension
prevalence, awareness, treatment, and control in Iranian adults population.

Recent Findings In this study, six international and national databases were searched from inception until August 30, 2018.
Forty-eight studies performed on 417,392 participants were included in the meta-analysis. Based on the results of random effect
method (95% CI), the overall prevalence of pre-hypertension, hypertension, awareness, treatment, and control were 31.6% (95%
CI 24.9, 38.3; 12=99.7%), 20.4% (95% CI 16.5, 24.4; 12 =99.9%), 49.3% (95% C1 44.8, 53.8; 12 =98.5%), 44.8% (95% CI
28.3,61.2;12=99.9%), 37.4% (95% CI 29.0, 45.8; 12 =99.3%), respectively.

Summary Considering the increasing prevalence of pre-hypertension, hypertension, as well as more than half of the participants
were unaware of their disease and were not treated, the results of the present study can help policy-makers to increase hyper-
tension awareness, control, and treatment, especially in high-risk individuals.
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Introduction developing and underdeveloped countries, suggesting that

more than three-quarters of hypertensive people will be living

Hypertension (HTN) is the most common cardiovascular and
respiratory disorder leading to global mortality worldwide [1,
2]. The global hypertension prevalence is 32.3%, and it affects
more than 20% of the world’s population (more than 1.39
billion people) [3+¢]. It is predicted that the hypertension prev-
alence is going to rise by 30% by 2025 [4]. Studies have also
shown that the prevalence of hypertension is higher in
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in these countries over the next decade [Se]. Studies show that
the hypertension prevalence is 32.4% in the Eastern
Mediterranean [6+¢]. Age is one of the most important risk
factors for hypertension [7¢, 8e¢]. Individualized studies in
Iran show different hypertension rates. For example,
Sarrafzadegan et al. [9] and Ebrahimi et al. [10] reported a
prevalence rate of 18% and 23%, respectively. Despite the
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high importance of early prevention and screening of hyper-
tension, many patients have still no or little awareness of their
disease [11e]. Hypertension awareness rates are 16.9% and
46% in Africa and developing countries, respectively [12ee,
13]. Individualized studies in Iran have reported hypertension
awareness rates between 11 and 46% [14, 15¢].

Despite individualized studies on adults in Iran, there has
been no comprehensive study on the hypertension prevalence,
awareness, treatment, and control in Iran. In addition, the pre-
vious systematic reviews have solely evaluated the hyperten-
sion prevalence through searching few databases, over a short
period of time generally; however, the present study reviewed
more studies over a longer period (1996-2018) using more
databases, and more studies are included as well. Another ad-
vantage of the present study is the pre-hypertension (pre-HTN)
and hypertension prevalence, awareness, treatment, and control
in an Iranian adult’s population. According the importance of
the prevalence, awareness, treatment, and control of hyperten-
sion, as the most important risk factor for cardiovascular dis-
eases in the world and developing countries, including Iran, as
well as the precise determination and timely screening of hy-
pertension, prevents cardiovascular events such as myocardial
infarction and stroke and thus helping to significantly reduce
the cost of the health system; on the other hand, the aim of the
present meta-analysis and systematic review was to determine
the prevalence, awareness, treatment, and control of hyperten-
sion and pre-hypertension in Iranian adults population.

Methods
Registration and Eligibility Criteria

The protocol has been published (PROSPERO:
CRD42018108348), and methods adopted for this systematic
review have been developed in accordance with the Cochrane
Handbook for Systematic Reviews and reported using Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) tool [16]. Inclusion studies included descriptive, pop-
ulation-based, and cohort studies that were conducted on an
adult’s population older than 15 years old. Clinical trial, review,
letter to editor studies, low-quality studies, studies that did not
allow access to the full text version, and studies written in lan-
guages other than Persian and English were excluded from the
study. The target population of the current study was the adults
over 15 years of age. Studies that were conducted on children,
adolescents, and elderly people were also excluded.

Definition of Pre-HTN, HTN, Awareness, Treatment,
and Control

World health organization (WHO) and Joint National
Committee (JNC) defined hypertension as systolic
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pressure above 140 mmg and diastolic pressure above
90 mmg, blood pressure medications, or being diagnosed
by a doctor as a hypertensive patient. According to JNC
criteria, hypertension is defined as blood pressure lower
than 120/80 (normal), 120-139/80—-89 (pre-hypertension),
140-159/90-99 (stage 1 hypertension), and above 160/
100 (stage 2 hypertension) [17]. According to the WHO
old and new criteria, hypertension is defined as blood
pressure (BP) greater than 130/85 and 160/90 [18]. In
the present study, all studies in which participants had a
BP higher than 140/90 were identified as hypertensive
people according to the JNC criteria. To determine hyper-
tension awareness, treatment, and control, the global
criteria mentioned in Gee et al.’s study was used [19].
“Prevalence of awareness of hypertension is defined as
the proportion of adults with hypertension who report ei-
ther having been diagnosed with hypertension by a health
professional or who report taking medication for high
BP.” “Prevalence of treatment of hypertension is defined
as the proportion of adults with hypertension who report
taking medication for high BP”. “Prevalence of controlled
hypertension is defined as the proportion of adults with
hypertension who both: (1) report taking medication for
high BP and (2) have SBP <140 mm Hg and DBP<
90 mm Hg”.

Search Strategy

The International (PubMed, Google scholar, WOS, and
Scopus) and National (Scientific Information Database
(SID) and Magiran) databases were searched for relevant
studies without settings limits in English and Persian
languages from inception to 30 August 2018. The
MEDLINE search strategy was adopted to search in oth-
er databases. The specific search strategies were created
by a Health Sciences Librarian with expertise in system-
atic review according to the PRESS standard [20]. In
addition, PROSPERO was used to search for ongoing
or recently completed systematic reviews. Boolean oper-
ators (AND, OR, and NOT), Medical Subject Headings
(MeSH), truncation “*”, and related text words were
used for search in title and abstract using the following
keywords: “prevalence,” “awareness,” “control” and
“treatment” and “hypertension treatment” and
“Hypertension” and ‘“high blood pressure” and “adults”
and “Iran.”

Selection of Studies and Data Extraction

Following the study protocol, two researchers (SB, KRK)
independently screened the titles and abstracts based on the
eligibility criteria; in the next step, after removing dupli-
cated studies, studies in full texts were screened based on
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the eligibility criteria, and the required information was
extracted. Consensus method was used for solving contro-
versies among two researchers. Extracted data items in-
cluded: first author, year of publication, province, sam-
pling method, age, design, diagnostic criteria for hyperten-
sion, community location (urban/rural), gender, risk of bi-
as, prevalence, awareness, treatment, and control of hyper-
tension and pre-hypertension.

Quality Assessment

To assess the methodological quality and risk of bias, each
included observational study was evaluated by using the
Hoy et al. tool. This 10-item tool evaluated the quality of
studies in two dimensions including external validity (items
14 assess target population, sampling frame, sampling meth-
od, and nonresponse bias minimal) and internal validity (items
5-9 assess data collection method, case definition, study in-
strument, mode of data collection, and item 10 assesses bias
related to the analysis). Risk of bias was evaluated by two
researchers independently; disagreements were resolved via
consensus method.

Data Synthesis

All the eligible studies were included in the synthesis after a
systematic review. Data were combined with the forest plot.
The random-effects model was evaluated by the overall hy-
pertension. The heterogeneity of the preliminary studies was
evaluated with 12 tests. Sub-group analysis was conducted to
determine heterogeneity based on the study gender and age,
community location (rural/urban). Meta-analysis was per-
formed using STATA 14 (StataCorp, Texas, USA) statistical
software.

Results
Overall Results
Study Selection

A total of 3004 articles from initial searches were retrieved in
various databases. Out of 1933 non-duplicated studies in the
title and summary screening process, 1861 studies were ex-
cluded due to inappropriate titles. Out of 72 studies, 48 had
eligibility criteria. Out of 24 excluded studies, five studies
were review, two studies were letter to the editor, two studies
were case report, one study had no full text, three studies were
published from same data, and 11 studies did not meet the
minimum quality requirements for inclusion in the study
(Fig. 1).

Study Characteristics

Forty-eight studies were conducted on 417,392 participants.
The age range of the participants was between 15 and
69 years.

Geographically, most studies were conducted in Tehran
Province (n=9) (19-27) and at the national level (n=75).
The most common sampling method was multistage cluster
random sampling (N = 25). The type of studies included cross-
sectional (N = 28), population-based (n = 15), and cohort (N =
5), respectively. Hypertension was diagnosed according to
INC criteria in more than 90% of the studies included. Most
of studies were conducted on urban populations (n =37). The
sample size of the studies was between 195 [21¢] and 75,162
participants [22]. In addition, the bias risk was low in more
than 92% of studies (n =43). In all studies, the participants’
BP was measured, according to the WHO guideline, using a
blood pressure monitor at least two times after resting for 5—
30 min intervals in the sitting mode. In most the included
studies, individuals with BP above 140/90 were considered
as hypertensive individuals, except for one study that referred
to BP above 130/90 as an indication for hypertension [23].
(Table 1).

Main Results
Prevalence of Pre-Hypertension and Hypertension

Pre-HTN in 14 studies was between 8.2 and 53.3%, and the
overall prevalence of Pre-HTN (random effect model) in
50,987 Iranian people was 31.6% (95% CI 24.9, 38.3; =
99.7%). (Fig. 2).

Based on the results of random effect method, the overall
prevalence of HTN in 417,392 Iranian adults population was
20.4% (95% C1 16.5, 24.4; P= 99.9%). Pooled prevalence of
HTN did not have a difference in community location (urban
and rural) population, so prevalence for 262,114 urban and
48,834 rural population was 19.5% and 19.0%, respectively.
(Fig. 3).

Sub-group analysis was done for diagnosis of heterogene-
ity based on sex and community location (urban or/and rural).
In 39 studies, HTP prevalence was reported by sex and com-
munity location. The prevalence of HTN was a little more
prevalent in females and this difference was more than in rural
population, so that overall random pooled prevalence in
158,034 persons (male) and 176,511 persons (female) was
19.9% (95% CI 15.8, 24.0; 7 =99.8) and 22.1% (95% CI
17.3, 26.9; I* = 99.9), respectively (Table 2).

Pooled prevalence of HTN was 1.42 times more in >
40 mean age group than =<40 mean age group, so that
pool estimated (in random model) prevalence was
22.9% (95% CI 13.6, 32.1,) and 16.1% (95% CI 10.0,
22.2), respectively.
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Records identified through database Additional records identified
— searching: through other sources
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Fig. 1 Flow diagram of study selection process
Awareness, Treatment, and Control of Hypertension HTN people under treatment was 37.4% (95% CI 29.0,

45.8; > =99.3%) (Fig. 4).
Hypertension awareness among hypertensive patients in 17
studies was 11.4 to 69.2%, and the overall prevalence (ran-
dom effect model) in 42,099 Iranian people with HTN was ~ Meta-Regression Results
49.3% (95% CI 44.8, 53.8; P= 98.5%). HTN treatment in
19 studies was 8.6 to 88.0%, and the overall prevalence = In multivariate meta-regression with mean age of partici-
(random effect model) in 44,611 Iranian people with  pants, publication year, community location, and female-
HTN was 44.8% (95% CI 28.3, 61.2; P= 99.9%). HTN to-male ratio showed age and community location contrib-
control in 17 studies was between 10.1 and 69.1%, and  uted to heterogeneity, adj R-squared =52.79% and P val-
the overall prevalence (random effect model) in 17,236 ue=0.001 (Table 3).

@ Springer



Page 50f 13 27

Curr Hypertens Rep (2019) 21: 27

MO 006S ueqin ONI [IGIS) G/—G1 Surjduwes 19)snjd 38.IS-0U( uewdy 710¢ [z6] H “modriyeleN  ¢¢
Mo 809¢ ueqiny ONI[  [BUODOSS-SSOID 670 Wopuer 1)sn[d 5eISHNA Ueseloyy] 1Aezey S10¢ [#1] (N ‘IPayelo ¢
Mo S¥0°0S pod ONI Hoyop SLO0Y wiopuey] 1apsn[y ueiseony  ¢10¢ [e«1T] NN ‘UoPeZYO[BIN €€
Mo] 061¢ ueqin) ONI[  [BUODOSS-SSOID ¥9—0F  WOpUBI.I9ISN[d payneng uetues  #10C [16] v ‘maeisoqy ¢
9JeIOPOIN 00¥% ueqin ON[  [BUOIJIS-SSOID) 99—07 Wopuel I3)sn]d aFeysnniy uerepuezelN €107 [0s] 4 ‘ySequoukares wepueysoyy] ¢
Mo] 00ST [eIy ONI[  [BUODOSS-SSOID GT<  WOpUEI IASN[O AFLISHINI uefuez  700T [6¥] W ‘Tueqy) o€
MOT ¥L6T ueqin ONI paseq-uonendod 9] < wWopuel 1)sn[o oe)snn ueseIoyy] 1aeZey 9107 [8%] N ‘oonrepalfeyy] 67
MO y69¢ ueqin ddON  [BUONISS-SSOID 61< WOpUEI I9)SN[O 9TeIsn[njy Ueyejsy  800¢ [L¥] ¥ “TPRUSION 8T
M0 9871 ueqin) ON[  [BUOIDQS-SSOID) 0L—S1 wopuel Ja)sn|d aFeisnnin UeseIoyy Ynos /107 [o¥] 1 ‘Twozey /7
S1eISPOIN €9¢ ueqin ONI[  [BUONOSS-SSOID 8I< Snsua) sted 10T [St] SN ‘Twoaer 9z
9JBIPOIN S61 ueqin) ON[  [BUOIDJS-SSOID) $9-61 QOUDIUAAUOD) UeIydl 10T [«12] SN ‘tuefeapasys] Gg
JeIPOIN Ive ueqin ONI[  [BUOIO9S-SSOID ¥$—0C wopuer 193sny7 sied 010¢ [#+] LS ‘uephoH 4
MOT 000¢€ ueqin ONI  paseq-uone[ndog 81 =< Wopuel 1ISN]o d3eISHNIN uelyal, £00¢ [¢v] 7 ‘uneH ¢
ARIPOIN 0€ST ueqin) ON[  [BUOIDJS-SSOID) g1 <  WOpURI JOISN[O paynens uejsIyon[eq A ueIslS  700¢ [z¥] W ‘1zrepoony 7z
MO 8¢01 ueqin ONI HOyoH se< Wwopuel.RIsn[y uelfeqrezy 1sed  810C [1+] Z ‘tueqioyn |
MO 66L¢ wpodg ONI[  [BUOIO93S-SSOIT 69-0¢  Wopuel 1)sn[o a3esHNy ueuwss - 600C [ot] ¥ ‘Tueqioyn  0g
Mo 6¢€SS ueqiny ON[  paseq-uonendog 0€<  WOPUEI I3)SN[O dTeISHINA UeIyal 00T [6€] Vv ‘ueLequeyn 6]
Mo] ¥9¢6 ueqin ONI Hoyod SLO0Y wopuer ojdurg sted 810¢ [8€] v ‘reywopuen 8|
Mg €LST ueqin OHM paseq-uonendog ¥9-S¢ Wopuel 19)sn[7y UBIYdL 00T [L€] H ‘yopezIpied L1
Mo] 98 ueqin ONI paseq-uonendog §T<  WOpUeI ISN[O ATeIsH[NN wazeQ) 00T [9€] H ‘yopezipied 91
M0] LOIT ueqi) ON( poseq-uonendogq 81< WOpUEI IASN[O ATeIsu[ny ueyejsy 810¢ [s€]l W ‘equsg 1
MO 79L6 ueqin ON[  [BUOIDQS-SSOID) G9—0¢ WopueI I)sn[o dFeIsnnIA ueseIoyy] IAeZey 910T [o1] N ‘Tuyeiqg 41
M0] TEI'SL qog ONI  paseq-uonendog 0c< WopueL 19)sn[7 [eUOnEN  L00T [zl v ‘weaepp@ €1
Mo 8443 ueqin ON[  [BUOIDJS-SSOID) 66—61 WOpuel 13)sn|d dFeIsnnIA s1eq L00T [#€] N ‘yseuewy3qeq 71
Mo €L1°69 ueqin ON[  [BUOIDJS-SSOID) $9-67 wopuel 13)sn|d dFeIsnni uerpRl +10¢ [e€] g ‘uemyBeroyd 11
MO 00ST ey ON[  [BUOIOJS-SSOID) 0€< wopuel 1)snj) ue)sa[on  800T [z€] f ‘uewey)y 1
M0] 1474 ueqin ONI[  [BUOBO9S-SSOID 0T< Snsus’) [eUolieN 9[0T [1€] 4 18keg 6
M0 [6v8 ueqin ONI peseq-uonemdoq 69-07  wopuel 10)snjo aesnniy UeIysl,  €00¢ [og] A4 1zizy 8
Mo 8ILY ueqin) ONI peseq-uonedog GI<  WOpURI ISN]d dFeIsu[nA Yeysueulioy] - 800¢ l6cl v ‘1zizy L
MOT GL8 ueqin ON[  [BUOIOIS-SSOID) 81 < wopuel o[dwig ueIyd], pue 1aeZeY ULsLIOY €107 [8Z] NS ‘Ipessy 9
MO 696 ueqin ON[ paseq-uonendog ST<  WOpUEI IASN[O ATLISHINA UBIYRL, 9661 [LZ]HS ‘YaIV ¢
M07] €561 ueqin) ON[ paseq-uonendog 81<  WOPUEI IASN[O ATLISHINA uepms  ¢1oc NZ Ty
Mo7 0TLET [eIy ON[ paseq-uonendog 0T<  WOpUEI I3)SN[O 9FeIsnIny ueisipmy| L10¢ [92] S wewy ¢
Mo TSL6 ueqin ONI  poseq-uonendoq 0€< wopuer djdurg uera], 9007 [sTIN‘MPUsY ¢
MO 9¢9¢ ueqin ON[ paseq-uonendog 61< WIOpUeL 19)Sn[7) [euoneN  ¥10¢ [¥T] ¥H ‘IPOgAoly 10eySy 1
uoneoo]  uorsuauadAy 10§
seiqJjo ysry swedonied  Aunwiwo) B dnsouel ugiso 1051e) A3y spoypowr Surjdureg L1 AN % S =) 4 Joyneisig [

SAIpIYS Papn[oUl Jo sonsuejoeIeyd orgderSowa g

L 3|qel

pringer

Qs



27 Page 6 of 13

Curr Hypertens Rep (2019) 21: 27

Diagnostic criteria Community Participants Risk of bias
location

for hypertension

Age target Design

Sampling methods

Year Province

Table 1 (continued)
ID First author

@ Springer

Low

2000

Urban
Urban
Urban
Both

INC

Cross-sectional

Multistage cluster random 20-74

2011 Yazd
2018 Isfahan

2012 Fars

36 Namayandeh, S [53]

37 Pakzad, B [54]

Low

1317
3909
3760
6205
12,494

INC

Cross-sectional

20
15-64
15-65
>20

Simple random

Low

INC

Cross-sectional

Cluster random

38 Peymani, P [55]

Low

INC

Cross-sectional

Cohort

Multistage cluster random

2009 Isfahan
2016 Tehran

39 Ramezani, MA [56]

Low

Urban
Urban
Urban
Urban
Both
Both
Both

INC

Simple random

40 Ramezankhani, A [57]

41 Sadeghi, M [58]
42 Sahebi, L [59]

Low

Low

1027
2300
46,626
12,014

Low

Low

Low

Low

2818

Low

944
6013

Urban
Both

—_ = e = = = =

Cross-sectional

>19

Random cluster

2004 National

2010 Fars

>19 Cross-sectional

Multistage cluster random

Cross-sectional

30
40-75

Simple random

2011 Sistan and Baluchestan

2016 Golestan
2011 Isfahan

43 Sahraki, MR [60]
44 Sepanlou, S [23]
45 Shirani, S [61]

Cross-sectiona

Simple random

Cross-sectiona

>19

Multistage cluster random

Cross-sectiona

15-65
>20

Multistage cluster random

2016 East Azarbayjan

2015 Khuzestan
2017 National

46 Tabrizi, JS [62]

Cross-sectiona

Multistage cluster random

47 Yazdanpanah, L [15¢]
48 Yusufali, AM [5e]

Low

Population-based JNC

35-70

Proportional

There was a statistically significant linear trend in univari-
ate meta-regression to explain effect size variation by age
mean of participants with coef. =0.86% (95% CI 0.49,
1.22), adj R-squared =46.63% and P <0.001 (Fig. 5) and by
community location with coef. =4.79% (95% CI 1.04, 8.54),
adj R-squared =9.97% and P=0.013. (Fig. 6).

Discussion

As far as the researchers know, the present study is the most
comprehensive study on the prevalence of hypertension in
Iranian adults. Hypertension is one of the most common pre-
ventable causes of mortality and major health challenges in
the world. The aim of the present meta-analysis and system-
atic review was to determine the prevalence of hypertension in
Iranian adult’s population. A total of 48 studies conducted on
417,392 individuals from 1996 to 2018 were entered into the
final phase. The hypertension prevalence in the Iranian adult’s
population was 20.4%. The above prevalence in the various
studies was reported to be between 1 and 65.69%. Reviewing
previous studies in Iran have shown a prevalence rate of 22—
23% in different populations, which is similar to the present
study [63e, 64¢]. Unlike the prevalence of hypertension in
Iran, Katherine T. Mills study showed that the global preva-
lence of hypertension in adults is 31.2% [65]. The prevalence
of hypertension in Brazil (32-36%) [66], India (29.8%) [67],
and Africa (19.7-30.8%) [12¢¢] was also higher than that in
Iran, which can be due to differences in the sample size of the
studies, cultural differences, and the level of education in dif-
ferent populations. The present study showed no significant
difference between urban and rural populations in terms of the
prevalence of hypertension. However, the results of a study in
India showed that the prevalence of hypertension in urban
populations was significantly higher than rural populations,
which could be due to differences in hypertension awareness
rates, level of access to health services, and social and eco-
nomic characteristics in the populations of above two studies
[67]. It seems that there is a strong direct relationship between
the prevalence of hypertension with the economic and social
characteristics. As the previous study in Iran shows, the prev-
alence of hypertension in areas with good socioeconomic sta-
tus is far less than those that their socioeconomic status is
worse [68].

The prevalence of hypertension was higher in women than
in men, which is consistent with a study conducted in Africa
[12¢¢]. The odds of hypertension was 1.5 times in people over
40 years of age, which can indicate the role of aging in in-
creasing the risk of cardiovascular diseases caused by vascular
wall changes [67, 69]. The overall prevalence of pre-
hypertension was 31.6%, which was lower than the global
prevalence (36%) [70] and individualized studies in India
(40.8%) [71]; but it was consistent with a study in China
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Pre-hypertension prevalence

Author %
(year) Province ES (95% Cl) Weight
*  Urban
aei Meybodi, ationa I X .380, 0. .
Aghaei Meybodi, HR National : 0.396 (0.380, 0.412) 7.22
Agheli, N Tehran . 0.324 (0.315,0.333) 7.23
Azizi, A Kermanshah - ! 0.158 (0.148, 0.169) 7.23
Azizi, F Tehran - 0.330 (0.320, 0.340) 7.23
Dabghmanesh, M Fars - 0.408 (0.391, 0.425) 7.21
Ebrahimi, M Razavi Khorasan . ' 0.120 (0.114, 0.127) 7.24
Heydari, ST Fars — 0.317 (0.268, 0.369) 6.97
Isfeedvajani, MS Tehran j—— 0.405 (0.336, 0.478) 6.73
Kazemi, T South Khorasan - : 0.213 (0.191, 0.236) 7.19
Khoshandam Sarvynehbaghi, F Mazandaran ' — 0.533 (0.482, 0.582) 6.98
Khosravi, A Semnan - 0.336 (0.323, 0.349) 7.23
PRk
ahebi, ars | —— . 342, 0. .
Yazdanpanah, L Khuzestan - : 0.082 (0.065, 0.101) 7.21
Subtotal ("2 =99.680%, p = 0.000) <> 0.316 (0.249, 0.383) 100.00
Heterogeneity between groups: p = . :
Overall (12 =99.680%, p = 0.000); < 0.316 (0.249, 0.383) 100.00
T t T
0 .316 i
Fig. 2 Prevalence of pre-hypertension among Iranian adults population
(32.3%) [72], Korea (31.6%) [73], and more than the same  regular blood pressure measurement is essential in people
rate reported in Turkey (14.5%) [74]. Different pre-  with pre-hypertension [17, 75]. The present study showed
hypertension rates may be due to economic and social differ- ~ that only less than half (49.3%) of hypertensive people
ences and hypertension prevention initiatives in Iran and other =~ were aware of their disease, which is consistent with pre-
countries [68]. vious studies, showing that more than half and, in some
It is important to identify the pre-hypertensive popula-  cases, two thirds of the hypertensive population are aware
tion, as ecarly detection and easy and cost-effective pro-  of their disease in developed countries. However, only one
grams (low salt diet and exercise) reduce the number of  quarter to half of the populations in developing countries
hypertensive people. International guidelines state that  are aware of their disease [11°°].
Final
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Fig. 3 Prevalence of hypertension among Iranian adults population
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Table 2 Prevalence of hypertension based on gender and community location among Iranian adults

Male Female
ID First author ES 95% CI for ES % Wight ES 95% CI for ES % Wight
+ Urban population
1 Aghaei Meybodi, HR (2014) [24] 29.7 273,322 244 24.1 22.3,25.9 2.66
2 Amiri, ZM (2015) 22.3 19.6,25.2 243 28.9 26.2,31.7 2.64
3 Arefi, SH (1996) [27] 17.6 16.5, 18.7 2.46 17.9 16.8, 19.0 2.66
4 Azizi, A (2008) [29] 15.1 13.6, 16.8 245 13.7 124, 15.1 2.66
5 Azizi, F (2003) [30] 20.0 18.7,21.4 245 23.3 22.1,24.5 2.66
6 Baygi, F (2016) [31] 19.2 14.4,24.9 2.37
7 Cheraghian, B (2014) [33] 3.8 3.6,4.0 246 6.6 6.3,6.8 2.67
8 Dabghmanesh, M (2007) [34] 26.8 24.4,29.3 2.44 28.1 26.1, 30.1 2.65
ol Delavari, A (2007) [22] 29.9 29.3, 30.5 2.46 31.1 30.5,31.7 2.67
10 Ebrahimi, M (2016) [10] 9.0 8.1,9.9 2.46 14.0 13.1,14.9 2.66
11 Eghbali, M (2018) [35] 18.9 16.6,21.4 2.44 15.5 134,179 2.65
12 Fakhrzadeh, H (2004) [37] 24.1 20.7,27.6 242 31.4 28.5, 34.5 2.64
13 Fakhrzadeh, H (2008) [36] 7.5 5.2,10.5 244 154 12.1, 19.3 2.63
14 Gandomkar, A (2018) [38] 21.7 20.4,22.9 245 31.3 30.0, 32.6 2.66
15 Ghanbarian, A (2004) [39] 19.0 17.5,20.6 245 18.0 16.7,19.4 2.66
16 Ghorbani, Z (2018) [41] 18.7 15.3,22.6 242 25.8 22.3,29.6 2.63
17 Goodarzi, M (2002) [42] 12.5 10.1, 15.2 2.44 15.0 12.6, 17.6 2.65
18 Hatmi, Z (2007) [43] 10.9 9.5,12.6 245 16.9 15.0, 19.0 2.65
19 Heydari, ST (2010) [44] 8.5 5.8,12.0 243
20 Isfeedvajani, MS (2014) [21¢] 10.6 6.5,16.0 2.39 20.0 43,48.1 1.81
21 Kelishadi, R (2008) [47] 16.1 14.4,17.8 2.45 21.6 19.7,23.6 2.66
22 Khajedaluee, M (2016) [48] 259 23.2,28.6 2.44 20.0 18.2,21.9 2.66
23 Khoshandam Sarvynehbaghi, F (2013) [50] 20.0 16.2,24.3 241
24 Khosravi, A (2014) [51] 37.1 35.1,39.2 245 39.0 37.2,40.8 2.66
25 Mojahedi, MJ (2015) [14] 1.4 1.0,2.0 2.46 0.4 0.1,0.8 2.67
26 Najafipour, H (2012) [52] 21.0 19.4,22.6 245 23.9 225,254 2.66
27 Namayandeh, S (2011) [53] 42.8 39.7,45.9 243 41.9 38.8,45.0 2.64
28 Pakzad, B (2018) [54] 15.1 12.6, 18.0 2.44 214 18.2,24.8 2.63
29 Peymani, P (2012) [55] 23.8 21.9,25.7 245 21.1 19.3,22.9 2.66
30 Ramezankhani, A (2016) [57] 26.5 24.8,28.1 245 21.4 20.0,22.8 2.66
31 Sadeghi, M (2004) [58] 15.6 14.7, 16.6 2.46 18.8 17.8,19.8 2.66
32 Sahebi, L (2010) [59] 16.3 12.4,20.9 2.40 52 37,71 2.66
33 Sahraki, MR (2011) [60] 323 29.6, 35.0 243 22.5 20.1, 25.0 2.65
3472 Shirani, S (2011) [61] 16.9 15.8,18.1 2.46 224 21.2,23.7 2.66
35 Yazdanpanah, L (2015) [15¢] 17.5 14.1,21.4 242 17.6 144,212 2.63
Sub-total random pooled ES 19.2 154, 23.1 85.31 21.1 17.0, 25.1 84.07
* Rural population
36 Chaman, R (2008) [32] 14.0 11.6, 16.6 2.44 22.8 19.8, 26.0 2.64
377! Delavari, A (2007) [22] 27.8 27.0, 28.6 2.46 30.6 29.8,31.4 2.67
3872 Shirani, S (2011) [61] 17.5 15.7,19.4 245 21.9 20.0, 24.0 2.66
Sub-total random pooled ES 19.8 10.7, 28.9 7.34 25.2 18.6,31.8 7.96
* Provincial (urban and rural population) or not specified community location
39 Ghorbani, R (2009) [40] 25.1 23.1,27.3 2.44 23.6 21.8,25.5 2.66
40 Malekzadeh, MM (2013) [11¢¢] 37.6 37.0, 38.3 2.46 46.4 45.8,47.0 2.67
41 Ramezani, MA (2009) [56] 20.5 18.7,22.4 245 21.0 19.1,22.9 2.66
Sub-total random pooled ES 27.8 15.8, 39.7 7.35 30.3 11.5,49.2 7.98
Overall random pooled ES 19.9 15.8, 24.0 100.0 22.1 17.3,26.9 100.0

ES effect size; “One study which reported results by community location
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Awareness in people with hypertension

Author % .
(year) Province ES (95% ClI) Weight
*  Urban H
Amiri, ZM Guilan ., —— 0.613 (0.569, 0.655 5.59
Arefi, SH Tehran - 0.470 (0.446, 0.494 5.79
Dabghmanesh, M ars Ha o 0.547 (0.514, 0.580 571
Delavari, A (2007) National - 0.368 (0.343, 0.393 5.78
Eghbali, M Isfahan 1 —— 0.692 (0.642, 0.739 5.52
Fakhrzadeh, H Tehran ! = 0.677 (0.632, 0.720 5.58
Gandomkar, A Fars . - 0.496 (0.476, 0.516 5.82
Ghorbani, East Azarbayjan j—— 0.603 (0.537, 0.666 5.28
Mojahedi, Razavi Khorasan —— ' 0.114 (0.032, 0.267 4.45
Namayandeh, S Yazd —— 0.535 (0.491, 0.579 558
Pakzad, B Isfahan " T 0.545 (0.479, 0.611 5.26
Yazdan?anah, L Khuzestan — 0.464 (0.386, 0.543 5.04
Subtotal (1"2 =96.837%, p = 0.000) < 0.516 (0.456, 0.576 65.42
'
*  Rural . \
Delavari, A (2007) National - i 0.320 (0.310, 0.331) 5.87
'
'
*  Both. i
Ghorbani, R Semnan - ! 0.405 (0.373, 0.438 572
Malekzadeh, MM Golestan - 0.466 (0.459, 0.473 5.88
Ramezani, MA Isfahan . § == 0.597 (0.562, 0.632 5.69
Tabrizi, JS East Azarbayjan —--+ 0.458 (0.418, 0.497 5.64
Yusufali, AM National g2 0.450 (0.426, 0.474 579
Subtotal (I1"2 =94.413%, p = 0.000) << 0.474 (0.430, 0.518 28.71
\
He!erocr;eneity between groups: p = 0.000 H
Overall’ (12 = 98.505%, p = 0.000); <> 0.493 (0.448, 0.538) 100.00
]
T t
0 493 99
Treatment in people with hypertension
Author %
(year) Province ES (95% Cl) Weight
*  Urban _ 1
Amiri, ZM Guilan |- 0.508 (0.463, 0.552 5.00
Dabghmanesh, M Fars H === 0.610(0.577, 0.642 5.01
Delavari, A (2007) National i 0.903 (0.887, 0.918 5.02
Eghbali, M Isfahan H e 0.637 (0.586, 0.687 5.00
Fakhrzadeh, H Tehran —— 0.450 (0.403, 0.497 5.00
Gandomkar, A Fars L 0.557 (0.537, 0.577 5.02
Ghorbani, Z East Azarbayjan - 0.504 (0.438, 0.570 4.98
Khosravi, A Semnan - 0.460 (0.438, 0.482 5.02
Mojahedi, MJ Razavi Khorasan —— i 0.086 (0.018, 0.231 4.94
Namayandeh, S az 0.449 (0.406, 0.493 5.00
Pakzad, B sfahan —— 0.342 (0.281, 0.407 4.99
Sadeghl. M National - 3 0.372 (0.351, 0.393 5.02
Sahebi, L ars —— 0.295 (0.203, 0.402 4.94
Yazdanpanah, L Khuzestan —_— H 0.277 (0.211, 0.352 4.98
Subtotal ("2 =99.511%, p = 0.000) —<I> 0.463 (0.341, 0.584 69.91
*  Rural H
Delavari, A (2007) National i 0.880 (0.872, 0.887) 5.02
i
'
*  Both H
Ghorbani, R Semnan - i 0.255 (0.227, 0.284 5.01
Malekzadeh, MM Golestan . ' 0.176 (0.171, 0.181 5.02
Ramezani, MA Isfahan - H 0.311(0.278, 0.344 5.01
Tabrizi, JS East Azarbayjan e 0.445 (0.406, 0.485 5.01
Yusufali, AM ational - 0.430 (0.406, 0.454 5.02
Subtotal (12 = 99.392%, p = 0.000) O: 0.323 (0.199, 0.446 25.07
Heterogeneity between groups: 80= 0.000 H
Overall” (1"2 = 99.934%, p = 0.000); — 0.448 (0.283, 0.612) 100.00
T
T f
0 448 99
Control in hypertension under-treatment people
Author . %
(year) Province ES (95% ClI) Weight
*  Urban . i
Amiri, ZM Guilan { —8— 0.502 (0.439, 0.565 5.60
Dabghmanesh, M Fars —— 0.387 (0.346, 0.429 5.70
Delavari, A (2007) National - H 0.220 (0.198, 0.243 5.75
Eghbali, M Isfahan ' —l— 0.647 (0.581, 0.708 5.60
Fakhrzadeh, H Tehran —— 0.267 (0.208, 0.334 5.60
Gandomkar, A Fars . H - 0.691 (0.666, 0.715, 5.75
Ghorbani, Z East Azarbayjan i — 0.686 (0.595, 0.769 5.46
Namayandeh, S Yazd — 0.339 (0.278, 0.404 5.60
Pakzad, sfahan | —— 0.519 (0.404, 0.633 5.25
Sadeghi, M National - \ 0.101 (0.081, 0.124 575
Sahebi, L Fars — 0.346 (0.172, 0.557 4.53
Yazdanfanah, L Khuzestan ——y 0.217 (0.109, 0.364 517
Subtotal (12 =99.325%, p = 0.000) — 0.411 (0.263, 0.558 65.76
1
*  Rural ‘
Delavari, A (2007) National - ! 0.195 (0.186, 0.205) 5.77
'
'
1
*  Both, '
Ghorbani, R Semnan —+a— 0.409 (0.345, 0474 5.59
Malekzadeh, MM Golestan - 0.321 (0.306, 0.336 5.76
Ramezani, Isfahan . - i 0.062 (0.035, 0.100 5.73
Tabrizi, JS East Azarbayjan { == 0.682 (0.624, 0.736 5.64
Yusufali, AM National - 1 0.159 (0.133,0.188 5.74
Subtotal (12 = 99.247%, p = 0.000) — 0.325(0.170, 0.479 28.47
H
Heterogeneity between groups: p = 0.004 H
Overal? (12 g4 99.329%,9p =%.080); <> 0.374 (0.290, 0.458) 100.00
1
T t
0 374 .99

Fig. 4 Awareness, treatment and control of hypertension among Iranian adult’s hypertensive patients

@ Springer



27 Page 10 of 13

Curr Hypertens Rep (2019) 21: 27

Table 3 Multivariate meta-regression in HTN study heterogeneity in Also, individualized studies in Africa (31.7%) [76] and

adults population in Iran

China (24%) [77] showed less awareness rate and a study in

P value Vietnam (67.3%) [78] showed better awareness in hyperten-

% coef. tvalue 95% CI coef.
Mean age of participants  0.75 4.04 0.36t0 1.14 0.001
Publication year 0.07 0.28 —045t00.61 0.781
Community location* 6.43 1.98 —036t013.22 0.062
Female-to-male ratio 2.58 1.29 —-1.61t06.76 0.213

sive people. This difference may be due to the better health
infrastructure for hypertension screening and prevention and
higher levels of literacy in developed countries than develop-
ing or underdeveloped ones [79, 80]. Results on hypertensive
people undergoing treatment in the Iranian adults population

*Urban =1, Rural =2, and Both=3

Fig. 5 Meta-regression between
mean age (year) and the
prevalence of HTN in adult’s
population in Iran

Fig. 6 Meta-regression between
community location and the
prevalence of HTN in adult’s
population in Iran
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one third of them (29.1%). The results also showed that the
control level is higher in low and middle-income countries
(36.9%) [13], which are consistent with individualized studies
conducted in Vietnam (33.2%) [78] and lower than studies
carried out in China (78%) [77]. On the other hand, the hy-
pertension disease was controlled only in about one-third of
the patients undergoing treatment that is slightly more than the
control rate in Africa (24.6%) [58] and China (19%) [59]. Low
levels of hypertension treatment and control can be due to the
high cost of some blood pressure drugs, lack of access to more
effective medications, the cost of referral to the physicians, the
weakness of the health system infrastructure, lack of adequate
information for timely referral to the physicians, and the socio-
economic differences between different provinces of the coun-
try and other countries [11¢, 68]. One of the limitations of the
present study is that all or some studies did not include infor-
mation about the prevalence by gender and place of residence.
Another limitation was the unequal number of studies in dif-
ferent provinces and lack of study in many provinces. In ad-
dition, the included studies were descriptive in nature, which
have their own specific methodological limitations. The im-
portant limitation was the high heterogeneity among studies
due the methodological and sample difference between in-
cluded studies that we should attend to it. The advantage of
the present study is that bias risk is moderate and low in all of
the studies included. Another advantage of this study was the
use of a meta-analysis approach to determine the prevalence
of hypertension. In addition, databases were comprehensively
investigated in the longest possible time. To reduce the risk of
bias, all steps were performed by two individuals separately.

Conclusion

This study suggests a high pre-hypertension and hypertension
prevalence. More than half of the participants were unaware of
their disease and were not treated. Besides, hypertension was
under control only in one-third of the patients, which high-
lights the growing attention of health policymakers towards
screening, preventing, and treating hypertension through the
periodical implementation of the national blood pressure mon-
itoring program, increasing general awareness about hyper-
tension, and increasing community-based, and family-based
programs for preventing hypertension.
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