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Context: Hypertension is one of the most important issues in advanced and developing 
countries and is prevalent in diabetic patients. The present study was aimed at estimating 
the prevalence of hypertension in diabetic patients in Iran through meta-analysis.
Evidence Acquisitions: The search was carried out using authentic Persian and English 
keywords in national and international databases including IranMedex, SID, Magiran, 
IranDoc, Medlib, ScienceDirect, PubMed, Scopus, Cochrane, Embase, Web of Science, 
Medline and Google Scholar search engine without any time limitation until 2017. 
Heterogeneity of studies was assessed using I2 indexes. Data were analyzed using STATA 
software version 11.1.
Results: In 32 reviewed studies with a sample of 34714 subjects, the prevalence of 
hypertension in Iranian diabetic patients was 51% (95% CI, 43%-60%). The prevalence 
of hypertension was 55% in type I diabetics and 53% in type II diabetic patients. Meta-
regression showed that there was no significant relationship between the prevalence of 
hypertension in diabetic patients with the sample size and year of study.
Conclusions: About half of the diabetic patients in Iran suffer from hypertension. Patients 
with type 1 diabetes suffer from hypertension 2% more than type 2 diabetes patients. The 
prevalence of hypertension in diabetic patients in Iran has not significantly decreased over 
the past years and diabetic patients in northern Iran are more likely to have hypertension 
than other parts of the country.

ABSTRACT

Implication for health policy/practice/research/medical education:
The prevalence of  hypertension is high in diabetic patients in Iran. Half  of  diabetic patients suffer from hypertension, which 
is more common in type 1 diabetic patients than in type 2 diabetic patients (2% difference). Moreover, diabetic patients in the 
North of  Iran suffer from hypertension more than patients in other regions of  Iran.
Please cite this paper as: Motedayen M, Sarokhani D, Meysami A, Jouybari L, Sanagoo A, Hasanpour Dehkordi A. The prevalence 
of  hypertension in diabetic patients in Iran; a systematic review and meta-analysis. J Nephropathol. 2018;7(3):137-144. DOI: 
10.15171/jnp.2018.32.

1. Context
Chronic diseases are one of  the most important health 
problems in the world, affecting the economic, social 
situation and quality of  life in patients (1-5). High 

blood pressure is one of  the most common circulatory 
disorders, which is a global problem, and is a common, 
asymptomatic disease, often called “silent killer” (6-8). 
The World Health Organization (WHO) estimates that 
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at least 1 billion people in the world have hypertension 
and about 1.7 million people die each year because of 
this disease (9). The highest acceptable blood pressure 
level in healthy people is 140/90 mm Hg, and according 
to the WHO, systolic hypertension is blood pressure 
above 140 mmHg and diastolic hypertension is blood 
pressure above 90 mm Hg (6-8).
One of  the most important causes of  death in the world 
is cardiovascular diseases, among which the causes of 
these diseases, blood pressure and diabetes are known 
as the major risk factors for these diseases (10-13). 
Diabetes refers to a set of  disorders in carbohydrate, fat, 
and protein metabolism by the lack of  insulin secretion 
or decreased sensitivity of  the tissues to insulin (14).
Diabetes is a multifactorial disease, and it seems that 
genetic and environmental factors are involved in the 
disease (15). Type 2 diabetes is one of  the major health 
problems in the world, which is rising rapidly in most 
parts of  the world, and it is predicted that more than 
592 million people will suffer from diabetes by 2035 (16-
18). This is the most common type of  diabetes in the 
whole world and accounts for about 90% of  diabetics 
(10, 19, 20). According to a study, the prevalence of  type 
1 diabetes is also found to be about 0.3 among people 
aged 30 or below (21, 22).
The prevalence of  hypertension in the 18-74-year-
old American population was 29.7% (23), in French 
men was 37.9% and in French women was 22.2% (24), 
and in Canadian men and women was 16% and 13%, 
respectively (25). According to a study by Azizi et al in 
Tehran, the prevalence of  hypertension in the age group 
of  20-29 years was 6.6% in men and 3.3% in women and 
in the age group of  60-69 years, it was 62.2% in women 
and 47.3% in men (26). Considering that various studies 
in Iran which have reported different statistics ranging 
from 8% to 85% for the prevalence of  hypertension 
in diabetic patients, the need for a meta-analysis study 
seems necessary.

2. Evidence Acquisitions
2.1. Search strategy
The present research is a meta-analysis that studies the 
prevalence of  hypertension in diabetic patients in Iran. 
To have access to the relevant Persian and English 
articles, Persian language databases such as IranMedex, 
SID, Magiran, IranDoc, Medlib and English language 
databases such as ScienceDirect, PubMed, Scopus, 
Cochrane, Embase, Web of  Science, Medline were 
searched using Persian keywords and their English 
equivalent (Iran, Meta-analysis, Diabetic patients and 
hypertension), independently by two researchers. In 

order to finalize the search, keywords were also searched 
in Google Scholar search engine without time limit until 
2017. It should be noted that the keywords were also 
searched in combined forms using OR/AND operators.

2.2. Selection of  articles
All studies that reported the prevalence of  hypertension 
in diabetic patients entered the study. To assess the quality 
of  studies, the preferred reporting items for systematic 
review and meta-analysis (PRISMA) (27) checklist were 
used.

2.3. Data extraction 
To reduce the reporting bias and error in data collection, 
two researchers independently extracted data from 
articles and extracted data into a checklist containing the 
following items; first author’s name, title of  the study, 
sample size, year and place of  research, the prevalence of 
hypertension in diabetic patients, type of  diabetic disease 
and body mass index (BMI).

2.4. Statistical analysis
To analyze and combine the results of  various studies, 
the prevalence of  hypertension in diabetic patients in 
each study was considered as a binomial distribution 
probability and its variance was calculated by binomial 
distribution. Heterogeneity of  studies was evaluated 
using Q-test and I2. Considering the heterogeneity of  the 
studies, the random effects model was used to combine 
the results of  various studies. The data were analyzed 
using STATA version 11 software and the significance 
level of  the test was considered 0.05.
Meta-regression was used to investigate the relationship 
between the prevalence of  hypertension in diabetic 
patients and the sample size and year of  research. 
Sensitivity analysis was used to determine whether the 
omission of  each study had any effect on the final meta-
analysis.

3. Results
3.1. Summary of  how to enter articles into meta-analysis process
Around 136 articles were found in the first step of  the 
search, and 71 duplicate and overlapping articles were 
omitted after reviewing the titles. About 23 non-related 
articles were deleted due to non-compliance with the 
studied criteria. Abstracts of  42 possibly related articles 
were investigated and 10 articles were deleted due to 
incomplete information and lack of  access to the full 
text. Finally, 32 papers were selected to enter the meta-
analysis stage (Figure 1; Table 1).
In 32 articles with a sample size of  34 714 people, the 



 www.nephropathol.com                                                           Journal of  Nephropathology, Vol 6, No 3, July 2018 

                                         Hypertension in diabetic patients

139

prevalence of  hypertension in diabetic patients in Iran 
was 51% (95% CI: 43%-60%). The lowest and highest 
prevalence of  hypertension in diabetic patients were in 
the study of  Tabib et al (8%) (28), and Akbarpour et 
al (85%) (29), respectively. Given the heterogeneity of 
studies, the confidence interval for each study based on 
the random effects model is presented in Figure 2.
The prevalence of  hypertension in patients with type 
1 diabetes was 55% (95% CI: 29% - 81%) and in 
patients with type 2 diabetes was 53% (95% CI: 45%-
61%). Therefore, hypertension was more visible in type 
1 diabetes. In an analysis based on the age group, the 
prevalence of  hypertension in patients aged 10-19 years 
old was 43% (95% CI: 35%-51%), in patients aged 20-29 
years old was 77% (95% CI: 71%-83%), in patients aged 
30-39 years old was 8% (95% CI: 4%-12%), in patients 
aged 40-49 years old was 33% (95% CI: 26%-40%), in 
patients aged 50-59 years old was 50% (95% CI: 43%-
57%) and in patients aged 60-69 years old was 56% (CI 
95%: 15%-98%).
The prevalence of  hypertension in diabetic patients in 
the North of  Iran was 59% (95% CI: 42% -75%), in 
the center was 44% (95% CI: 35%-53%), in the West 
was 51% (95% CI: 41%-60%) and in the East was 49% 
(95% CI: 40%-58%), and no study was conducted in 
the South of  Iran. The highest and lowest prevalence of 
hypertension in diabetic patients were in the North and 
center of  Iran, respectively.

In Figure 3, meta-regression showed there was no 
significant relationship between the prevalence of 
hypertension in diabetic patients and the number of 
research samples (P = 0.470). In Figure 4, there was 
no significant relationship between the prevalence of 

Figure 1. Flow Diagram of  studies.
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Figure 2. The prevalence of  hypertension in diabetic patients 
in Iran and its 95% CI based on the author’s name and years of 
research according to the random effects model. The midpoint of 
each section indicates the prevalence of  hypertension in diabetic 
patients in each study. The lozenge shape shows the prevalence of 
hypertension in diabetic patients in Iran for all studies.

From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-
Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097. doi:10.1371/journal.pmed1000097 
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hypertension in diabetic patients and the year of  study 
(P = 0.413).

4. Discussion
The prevalence of  hypertension is quite diverse in 
different regions of  a country and in different countries 
(60). In Mashhad, the prevalence of  hypertension in 
diabetic patients was 51.6% (61). In the study of  Safaee 
et al, the prevalence in diabetic patients in Isfahan was 
56.2% (62). In a study by Kalantari et al on type 1 diabetic 
patients, the prevalence of  hypertension was 7.7% (54). 
Considering the fact that in Iran there are different 
statistics on the prevalence of  hypertension in diabetic 
patients, performing a meta-analysis seems necessary.
According to 32 reviewed articles (1992-2017), the 
prevalence of  hypertension in diabetic patients in Iran 
was 51% (55% in patients with type 1 diabetes and 53% in 

patients with type 2 diabetes). According to the statistics 
reported in the seventh report of  the blood pressure 
monitoring committee, Chobanian et al estimated that 
50% of  diabetic patients had hypertension (6). That is 
consistent with our study.
In Figure 4, meta-regression showed that the prevalence 
of  hypertension in diabetic patients did not significantly 
decrease over the last few years. Sensitivity analysis also 
showed that the prevalence of  hypertension in diabetic 
patients in Iran decreased to 50.39 (95% CI: 42.99%- 
59.58%) by eliminating the study of  Akbarpour et al 
(29), and increased to 52.75 (95% CI: 44.29% - 61.21%) 
by eliminating the study of  Tabib et al (28). According 
to the result of  the final meta-analysis, these two studies 
were the most effective ones.
According to the results of  the American Diabetes 
Association, the prevalence of  hypertension in diabetic 

Table 1. Specifications of  the articles that entered the meta-analysis step

Author Age Year City Type of  diabetes
Sample 
size

Prevalence of 
hypertension (%)

Horri et al (30) - 1995 Esfahan Type 2 diabetes 770 41.5
Saeidi et al (31) 58.36±11.46 2008 Tehran Type 2 diabetes 66 22.7
Taimoori et al (32) - 2003 Esfahan Type 2 diabetes 310 32.9
Sezavar et al (33) 28-80 2003 Ardebil Type 2 diabetes 300 66.1
Shahbazian et al (34) - 2006 Ahvaz Type 2 diabetes 60 47
Horri et al (35) 60.29 2009 Esfahan Type 2 diabetes 738 20.3
Golbahar et al (36) 56 2008 Shiraz Type 2 diabetes 254 33.7
Janghorbani et al (37) 43 2003-2005 Esfahan Type 2 diabetes 3396 28
Heydari et al (38) 52.39 2006 Esfahan Type 2 diabetes 200 58.8
Rohani et al (39) 13 2008-2011 Tehran Type 1 diabetes 62 45.2
Saki et al (40) 12.38 2013-2014 Shiraz Type 1 diabetes 87 40.9
Zaare Nahandi et al (41) 45.43 2008-2010 Tabriz Type 2 diabetes 49 42.9
Maghbooli et al (42) 58.48 2012 Tehran Type 2 diabetes 1228 72.6
Vafaei manesh et al (43) 48.18 2012-2013 Qom Type 2 diabetes 110 52.7
Bonakdaran et al (44) 54.8 2015 Mashhad Type 2 diabetes 235 56.7
Akbarpour et al (29) >20 1999-2002 Tehran Type 2 diabetes 1045 81.2
Akbarpour et al (29) >20 2002-2005 Tehran Type 2 diabetes 1045 85.3
Akbarpour et al (29) >20 2005-2008 Tehran Type 2 diabetes 1045 84.8
Akbarpour et al (29) >20 2008-2011 Tehran Type 2 diabetes 1045 80.2
Kashi et al (45) 54.4 2012-2013 Sari Type 2 diabetes 1021 44.6
Askarishahi et al (46) 55 2008 Yazd Type 2 diabetes 459 34
Tabib et al (28) 32.17 2008-2012 Tehran Diabetics 170 8.3
Bonakdaran et al (47) 52.7 2006-2008 Mashhad Type 2 diabetes 752 51.6
Tabatabaei-Malazi et al (48) 67.31 2007-2009 Tehran Diabetics 200 74.5
Salehi et al (49) 61 2009 Tehran Type 2 diabetes 130 74.6
Derakhshan et al (50) 53.8 2006-2013 Rafsanjan Type 2 diabetes 1392 68.9
Marjani et al (51) 53.11 2011 Gorgan Type 2 diabetes 293 41.7
Hosseinpanah et al (52) 41.7 2008 Tehran Diabetics 8212 21.2
Amini et al (53) 48.9 2001-2004 Esfahan Type 2 diabetes 710 -
Kalantari et al (54) 22.5 1992-2003 Esfahan Type 1 diabetes 219 77
Kalantari-Hormozi et al (55) 51 2007 Shiraz Type 2 diabetes 400 36.6
Langari et al (56) 55.1 2015 Sari Type 2 diabetes 1500 73.7
Janghorbani et al (57) 52 1992-2004 Esfahan Type 2 diabetes 9889 49.8
Rahimi et al (58) 54.37 ±9.75 2010-2011 Kerman Type 2 diabetes 248 38.7
Zaker Kish et al (59) 55.52 ±10.32 2013 Ahvaz Diabetics 209 57.6
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distribution of  studies in different regions of  Iran. 
Some studies were conducted among diabetic patients 
and healthy subjects and the ones that did not report 
the prevalence of  hypertension in the two groups were 
excluded.

6. Conclusions
The prevalence of  hypertension is high in diabetic 
patients in Iran. Half  of  diabetic patients suffer from 
hypertension, which is more common in type 1 diabetic 
patients than in type 2 diabetic patients (2% difference). 
Moreover, diabetic patients in the North of  Iran suffer 
from hypertension more than patients in other regions 
of  Iran.
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