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Introduction
High blood pressure (BP) accounts for around 8.5 million 
deaths worldwide.1,2 Hypertension (HTN) is one of the 
largest contributors to cardiovascular disease (CVD), 
which is the leading cause of death globally.3 HTN affects 
approximately one-quarter of all adults and is globally 
recognized as a leading cause of death and the third 
largest cause of disability-adjusted life years.4 It accounts 
for about half of all heart disease and stroke-related deaths 
worldwide. Furthermore, there is some evidence that 
the world is experiencing an increase in the prevalence 

of HTN, which has also been observed in Iran. The 
prevalence of HTN among older adults in the same study 
setting in Iran showed that HTN increased from 68% in 
20155 to more than 80% in 2019.6 According to Kearney 
and colleagues’ report, the total number of adults with 
HTN will increase to 1.56 billion worldwide by 2025.7

HTN is associated with a high incidence of debilitating 
complications, such as stroke, myocardial infarction, 
and renal insufficiency, which together impose a huge 
economic burden on society. Estimates demonstrate 
that globally, 54%‒64.6% of strokes and 47% of coronary 
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Abstract
Objectives: To investigate the relationship between depression/anxiety and hypertension (HTN) 
in a large population-based sample in Iran.
Design: A cross-sectional study.
Setting(s): Tabriz, the capital of East Azerbaijan province in northwest Iran.
Participants: A total of 1362 individuals were chosen from a representative sample of community-
dwelling older adults aged 60 and above, residing in Tabriz. Participants were selected using the 
probability proportional to size sampling method.
Outcome measures: A structured survey was used to measure socio-demographic variables, 
along with the hospital anxiety and depression scale. Blood pressure (BP) was measured using a 
standard mercury sphygmomanometer.
Results: The results of a multiple logistic regression revealed that age (70-79 years old; P = 0.01), 
employment status (housewives; P = 0.02), level of education (illiterate; P < 0.01), smoking status 
(having quit smoking; P < 0.01), and depression (P = 0.02) were related to HTN among these 
older adults.
Conclusions: These findings highlight the critical importance of integrating mental health 
assessments and interventions in HTN management and prevention strategies, particularly for 
older populations.
Keywords: Hypertension, Depression, Anxiety, Coronary heart disease, Aged
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heart disease are caused by HTN. The prevalence of HTN 
increases with age, and it is estimated to affect 65% of 
individuals aged 60 and above.8

The worldwide population is aging, with estimates 
suggesting that 20% will be at least 65 years old by 2030. 
Therefore, the impact of HTN on mortality among older 
adults will increase over the coming decades.8 In Iran, 
research has found the overall prevalence of HTN to be 
52.0% and 44.3% among Iranians (48.2% on average) 
and among Iranian men and women, respectively. This 
prevalence is known to increase with age in older adults 
of both genders, according to the American College of 
Cardiology/American Heart Association guidelines.9

HTN has a multifactorial etiology in which 
genetic, environmental, and psychological factors 
are all important.10 Given the complex physiological 
processes involved in HTN, the relationship between 
psychosocial factors and HTN is not fully understood 
yet.11 Psychological factors are considered important 
and influence health in general and the cardio-metabolic 
pathways in particular.12 Furthermore, there is a general 
relationship between mental health disorders and CVD 
risk factors.8

Anxiety and depression play a significant role in the 
global burden of the disease and were predicted to be the 
second most common cause of disability by 2020.13 Clinical 
and subclinical depression have been found to be risk 
factors for HTN in middle-aged and older adults.14 The 
prevalence of depression in older adults is 40.6%, which 
is higher among women (50%) than among men (32%).15 
It is unclear whether depression usually precedes CVD 
or whether depression is a secondary symptom of CVD  
.16 Mental stress is the physiological mechanism through 
which depression can cause CVD, or at least exacerbate 
it. Stress activates the hypothalamic-pituitary-adrenal axis 
and leads to an increase in cortisol levels. Subsequently, 
the over-activation of the sympathetic nervous system 
results in increased levels of cortisol in circulation and 
finally leads to increased BP.17,18

Anxiety is one of the most common psychiatric diseases 
in adults that damages the affected people’s health and 
their quality of life.11 Stress, which can be triggered 
through anxiety, changes the circulating catecholamine 
levels, which can have an adverse effect on autonomic 
and hormonal homeostasis. This eventually can lead 
to inflammation, metabolic abnormalities, endothelial 
dysfunction, HTN, and insulin resistance.19 Furthermore, 
unhealthy and harmful behaviors caused by stress and 
anxiety can adversely affect healthy habits. Unhealthy 
habits such as a lack of physical activity and increased 
appetite, smoking, and alcohol abuse are other factors that 
can cause HTN.20

The association between depression, anxiety, and HTN 
is not yet well understood, and the research findings have 
been inconsistent in this regard. Some studies have shown 
that depressive and anxiety disorders are associated 
with HTN,21 whereas others have found no association 

in this respect.22 In contrast, several studies have found 
depression/anxiety to be related to hypotension.4,23 Due to 
these complex and conflicting findings, the present study 
sought to explore the relationship between depression/
anxiety and HTN in a large population-based sample 
from the Tabriz region of Iran.6

Methods
The Tabriz Older People Health Survey research, a 
cross-sectional study, used multi-stage cluster sampling 
to study adults aged 60 years and above in Tabriz, Iran. 
Using demographic information obtained from the 
Statistical Center of Iran, 140 blocks were selected from 
the 11 778 city blocks in Tabriz, and 10 older adults were 
randomly chosen from each urban block (1400 people 
from 140 urban blocks), which resulted in a total of 
1362 participants. The required data were gathered at 
the residence of participants by the trained interviewers. 
The sampling methods have been described in detail 
elsewhere.6

The study protocols were reviewed and approved by 
the Ethics Committee of Tabriz University of Medical 
Sciences. In addition, informed consent was obtained 
from all study participants. A structured survey was used 
to investigate socio-demographic variables, as well as the 
Hospital Anxiety and Depression Scale (HADS). BP was 
measured using a standard mercury sphygmomanometer. 
Descriptive and inferential statistics, including chi-square 
and multiple logistic regression tests, were undertaken 
using SPSS 21 software.

Procedure and Measurements
The questionnaire consisted of three sections. The 
first section asked questions about sociodemographic 
characteristics, including date of birth, gender, marital 
status, and level of education. In the second section, 
after participants had rested for five minutes, BP 
measures were taken from the right and left arms by 
trained research assistants using a standard mercury 
sphygmomanometer. HTN was defined as systolic 
BP ≥ 140 mm Hg and/or diastolic BP ≥ 90 mm Hg in 
the right and/or left arms.24 Participants using anti-
hypertensive medications were also classified as having 
HTN, regardless of their measured BP. The third section 
consisted of the HADS. The HADS is a self-reported 
scale for screening anxiety and depression symptoms 
across a broad range of patients and the general public.25 
The questionnaire includes 14 items divided into two 
subscales, namely, HADS-A (anxiety-related items) 
and HADS-D (depression-related items). The answers 
are made using a 4-point Likert-type scale, with scores 
ranging from 0 to 3. The total score of each subscale 
ranges from 0 to 21, and a higher score reflects higher 
levels of anxiety and depression. Scores 0–7 and 8–10 are 
categorized as normal and borderline or mild depression, 
respectively, and scores 11–21 are considered abnormal, 
which is also categorized into 11–14 and 15–21 as 
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moderate and severe depression, respectively.26

The reliability and validity of the Iranian version of the 
scale have been previously supported by psychometric 
research, showing that the reliability o3results.27

Results
The mean ± standard deviation (SD) age of participants 
was 70.09 ( ± 7.88) years, and 56% were female. More 
than half of the older people (55%) were in the 60–69 age 
decade, most of whom were housewives (46%), and 49% 
were illiterate. Based on the results (Table 1), the chi-square 
tests demonstrated that there were significant differences 
between the normotensive and the hypertensive groups 
regarding age group, gender, marital status, employment 
status, educational level, and tobacco use.

The significant variables (P < 0.2) were exported to a 
multiple logistic regression model to provide a predictive 
model for estimating HTN in older people. Given that the 
relationship between anxiety and HTN was not significant 
(P = 0.75), this relationship was not examined using the 
logistic regression. 

The results of multiple logistic regression analysis 
revealed that decades of age, employment status, level of 
education, smoking, and depression were related to the BP 
levels of older adults (Table 2). The findings (Table 2) also 
indicated that older adults aged 70–79 years old were 2.18 
times more likely to suffer from HTN than those aged > 80 
years old (P = 0.01). The risk of HTN was 3.72 times higher 
in housewives than among previously employed retired 
older adults (P = 0.02). HTN was 2.93 times higher among 
illiterate older people than among those with university 
degrees (P < 0.01), and those with only primary education 
had a 2.23 times higher chance to develop HTN than older 
adults with university degrees (P < 0.01). In addition, HTN 
was less common among those with university degrees 
compared to those with seminary and Quranic literacy 
education (OR = 4.48, P < 0.01). 

Older adults with moderate depression had a 1.81 
times higher chance of having HTN in comparison to 
those without depression (OR = 1.81; 95% CI: 1.12-2.92, 
P = 0.02). Furthermore, the risk of having HTN was 2.58 
times higher in older adults who had given up smoking 
than in those who were always non-smokers (P < 0.01).

Discussion 
This study assessed the relationship between BP and 
both depression and anxiety. The results showed that 
having depression, especially moderate depression, was 
significantly related to a higher BP. In contrast to our 
expectations, the relationship between anxiety and BP 
was not significant. Moreover, the findings confirmed that 
age, decade, employment status, level of education, and 
smoking status were associated with high BP.

The results indicated that although the prevalence 
of HTN increases with age, this increasing trend does 
not continue with increasing age above 80 years. As age 
advances, there is a greater prevalence of arterial stiffening 

and HTN. Epidemiological studies have shown that arterial 
stiffness, HTN, and related CVDs are more prevalent in 
older adults than in younger ones.28-30 It is noteworthy 
that changes are not always linear. In line with the results 
of the present study, a systematic review demonstrated 
that the prevalence of HTN decreases in the oldest old.29 
Probably, this change can be explained by considering life 
expectancy such that most of the high-risk older people 
do not reach the oldest groups due to different causes of 

Table 1. Participant Characteristics and Blood Pressure values Among 
Older Adults

Variable

BP Status

P Valuea
Normotensive

N (%)
Hypertensive

N (%)

Age 

60-69 127 (17.1) 614 (82.9)

0.0470-79 52 (12.1) 379 (87.9)

 ≥ 80 35 (18.4) 155 (81.6)

Anxiety 

Normal 111 (14.9) 634 (85.1)

0.75Borderline 43 (15.8) 230 (84.2)

Abnormal 53 (16.7) 264 (83.3)

Gender
Male 127 (21.4) 467 (78.6)

 < 0.01
Female 87 (11.3) 681 (88.7)

Marital 
status

Married 176 (17.8) 814 (82.2)
 < 0.01

Single 38 (10.2) 334 (89.8)

Employment 
status

Retired 67 (18.4) 298 (81.6)

 < 0.01

Employed 22 (25.3) 65 (74.7)

Retired (employed)* 5 (31.2) 11 (68.8)

Unemployed 16 (13.3) 104 (86.7)

Housewife 68 (10.9) 557 (89.1)

Educational 
level

Illiterate 80 (12.2) 577 (87.7)

 < 0.01

Primary 49 (15.5) 268 (84.5)

Middle school 25 (21.2) 93 (78.8)

High school 12 (25.5) 35 (74.5)

Diploma 20 (21.7) 72 (78.3)

University degree 24 (28.9) 59 (71.1)

Other (Seminary, 
Quranic literacy)

4 (8.3) 44 (91.7)

Smoking 

Non smoker 157 (13.9) 975 (86.1)

 < 0.01Smoker 36 (26.7) 99 (73.3)

Quit-Smoking 21 (22.1) 74 (77.9)

Hookah use

Non smoker 201 (15.5) 1,092 (84.5)

0.72Smoker 5 (17.2) 24 (82.8)

Quit-smoking 8 (20.0) 32 (80.0)

Depression

Normal 54 (22.3) 188 (77.7)

 < 0.01
Mild 73 (16.0) 384 (84.0)

Moderate 69 (11.9) 513 (88.1)

Severe 10 (19.6) 41 (80.4)

Anxiety

Normal 111 (14.9) 634 (85.1)

0.75Borderline case 43 (15.8) 230 (84.2)

Abnormal 53 (16.7) 264 (83.3)

Note. *People who have been retired but are occupied in another paid job; a 

P value calculated by chi-square test.
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death. This trend change may be different according to life 
expectancy in other societies.

It is widely known that depression is related to HTN, 
but whether depression is a risk factor for HTN remains 
controversial. Our findings are consistent with those 
of other research that has found a relationship between 
depression and BP.31,32 However, this finding is inconsistent 
with that of previous research that reported that depression 
was not associated with HTN.33 Additionally, the findings 
of a longitudinal study of 36,530 adults, who were followed 
over 11 years, revealed that the symptoms of depression 
predicted lower BP.23

The physiological mechanism through which depression 
can lead to or intensify CVD is psychological stress, which 
activates the hypothalamic-pituitary-adrenal axis and leads 
to higher BP.34 Moreover, the unhealthy behaviors of people 
with HTN (e.g., risky drinking and physical inactivity) 
and comorbid depression are also mechanisms that might 
explain the association between depression and CVD.31,34

Since the early twentieth century, the role of anxiety in 
the development of HTN has been controversial. Several 
studies have been conducted to investigate the association 

between anxiety and HTN, and these have produced 
contradictory findings.8,35,36 The results of our study 
showed that there was no association between anxiety and 
HTN, which contradicts those of other studies that have 
reported anxiety to be associated with HTN, implying that 
individuals with anxiety have a higher risk of HTN than 
those without anxiety.10,37 Furthermore, it has also been 
reported that people with HTN are more likely to have 
anxiety than those without HTN.38,39 However, our result 
is in agreement with those of several other studies that 
failed to support the role of anxiety in the development 
of HTN.22,36,40 For example, using data from the CARDIA 
study, Yan et al found that anxiety was not associated with 
an increased risk of HTN.22

The lack of consistency among the studies investigating 
the relationship between anxiety and HTN is probably 
due to differences in the research designs, the lack of well-
validated standardized measures, as well as the absence 
of follow-up and outcome definitions. One possible 
explanation for our results might be the fact that our 
measures of anxiety were not obtained in a clinical or 
formal setting, which is normally used for the diagnosis 

Table 2. Multiple Logistic Regression Analysis on Identifying Blood Pressure Risk Factors Among Older Adults

Variable
Hypertensive

OR (95% CI) P Value
Count %

Gender
Male 467 78.6 Reference category

Female 681 88.7 1.35 (0.73‒2.51) 0.34

Age

60-69 614 82.9 1.42 (0.80‒2.52) 0.24

70-79 379 87.9 2.18 (1.98‒3.97) 0.01

 > 80 155 81.6 Reference category

Marital status
Married 814 82.2 Reference category

Single 334 89.8 1.45 (0.89‒2.37) 0.14

Occupational status

Retired 11 68.8 Reference category

Employee 65 74.7 1.34 (0.42‒4.29) 0.62

Retired (employed)* 298 81.6 2.02 (0.68‒6.12) 0.21

Unemployed 104 86.7 2.95 (0.91‒9.62) 0.07

Housewife 557 89.1 3.72 (1.25‒11.03) 0.02

Educational level

Illiterate 577 87.8 2.93 (1.73‒4.98)  < 0.01

Primary 268 84.5 2.23 (1.27‒3.91  < 0.01

Middle school 93 78.8 1.51 (0.79‒2.89) 0.21

High school 35 74.5 1.19 (0.53‒2.66) 0.68

Diploma 72 78.3 1.46 (0.74‒2.91) 0.28

University degree 59 71.1 Reference category

Other (Seminary, Quranic literacy) 44 91.7 4.48 (1.45‒13.83)  < 0.01

Depression

Normal (0-7) 188 77.7 Reference category

Mild (8-10) 384 84.0 1.38 (0.86‒2.21) 0.18

Moderate (11-15) 513 88.1 1.81 (1.12‒2.92) 0.02

Severe ( > 15) 41 82.0 0.78 (0.32‒1.87) 0.58

Smoking

No 975 86.1 Reference category

Quitted 74 77.9 2.58 (1.49‒3.43)  < 0.01

Yes 99 73.3 1.28 (0.69‒2.37) 0.43

Note. CI: Confidence interval; *People who have been retired but are occupied in another paid job.
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of clinical anxiety. Further, our study was a cross-sectional 
study, which did not allow us to determine the causality of 
any associations. 

The etiology and intensity of HTN, at any point in time, 
are multi-dimensional and include behavioral factors (diet, 
physical activity, and alcohol), genetic predisposition, 
environmental stress, and psychological factors (e.g., 
environmental, situational, and genetic).22 It has been 
suggested that individuals with mental health problems 
visit health service providers more often, and this higher 
frequency of visits probably results in more BP measures 
and more BP-related follow-up appointments.8 Another 
explanation might be related to the difference between trait 
anxiety and state anxiety. The hypothalamic–pituitary–
adrenal axis and norepinephrinergic sympathetic nervous 
system are linked to trait and state anxiety, respectively. 
State anxiety has been found to increase BP in situations 
such as visiting a hospital or medical clinic,41 which was 
not the case in our study, and may account for the absence 
of a relationship between anxiety and BP in our study.

The results of our study also showed that HTN was 
associated with educational level, which is in line with the 
results of other studies. A number of previous studies have 
found a higher educational level to be associated with a 
lower prevalence of HTN.42-44 There are several reasons to 
explain the relationship between a low educational level 
and HTN, including a lack of awareness about the disease, 
lack of a healthy lifestyle (e.g., poor diet and little exercise), 
and insufficient knowledge about how to prevent HTN.42,43 
People with a high educational level have more knowledge 
and information about HTN, and subsequently, they are 
more likely to have a healthier lifestyle.44

The findings of the present study also revealed that 
individuals who had quit smoking were more likely to 
have HTN than non-smokers, which contradicts the 
results of previous studies, demonstrating lower BP 
among smokers than in former smokers.45 In addition, 
Ruben et al found that cigarette smoking may be a modest, 
but important, risk factor for the development of HTN.46 
Furthermore, a study by Okubo et al reported that BP was 
lower in smokers than in non-smokers and ex-smokers. 
However, when taking lifestyle and other confounding 
factors into consideration, there was no significant dose-
effect relationship between smoking and BP.47 In contrast, 
another study reported no significant relationship between 
smoking and HTN.48

Although it is well-established that smoking has 
many detrimental health effects, there remains some 
controversy regarding the relationship between smoking 
and HTN, and smoking cessation is not without ‘side 
effects’. The mechanism through which quitting smoking 
can lead to higher BP might be via weight gain49 and 
the development of metabolic syndrome, which itself 
amplifies age-associated increases in vascular stiffness.50 
In addition, smoking cessation reduces inflammation but 
may lead to weight gain.51,52 Research has confirmed the 
strong relationship between obesity and high BP and has 

identified obesity as the most important risk factor for 
HTN and CVD 53. Therefore, while searching for more 
effective programs to encourage smoking cessation, there 
is also a growing interest in the prevention of weight gain.54

The association of HTN with age has been reported 
in several different studies.55,56 The results showed that 
although the prevalence of HTN increases with age, this 
increasing trend does not continue with increasing age 
above 80 years. As age advances, there is a higher prevalence 
of arterial stiffening and HTN.57 Epidemiological studies 
have shown that arterial stiffness, HTN, and related CVDs 
are more prevalent in older adults than in younger ones.28-30 
It is noteworthy that the changes are not always linear. This 
trend change may be different according to life expectancy 
in different societies. In line with the results of the present 
study, Renu Rani et al found that the prevalence of HTN 
increased with age and was the highest in the age group 
of ≥ 70.55 A systematic review has shown that the prevalence 
of HTN decreases in the oldest old.29 These nonlinear 
associations are in agreement with our study results. This 
finding can be explained in several ways. One reason for 
this finding is that medication use increases up to age 79 
but decreases after 80 years old. In addition, physicians treat 
“very old” hypertensive individuals differently from “young 
elderly” individuals. Despite more uncontrolled BP, higher 
systolic BP, and more HTN-RC in the “very old”, clinicians 
prescribe fewer medications for them due to the side effects 
of drugs in very elderly individuals.56 Another probable 
explanation is by considering life expectancy such that most 
high-risk older people do not reach the oldest groups due to 
different causes of death. In fact, healthy seniors have more 
chances to reach the oldest old period and are often fitter 
than those a few years younger.

Finally, the findings revealed that women who were 
housewives were more at risk of having HTN. In agreement 
with our research, Azizi et al reported that the physical 
and biochemical risk factors for non-communicable 
diseases, including high BP, were higher in housewives 
than in employed women. This finding might be due to 
excessive responsibilities for house chores, which prevent 
them from taking part in physical activities and paying 
attention to their personal health. An unhealthy lifestyle, 
including poor nutrition, can cause several diseases to 
develop, including HTN.58

Study Limitations
This study has several strengths, most notably the sample 
size and representativeness. However, this study has many 
limitations. As with other cross-sectional studies, a major 
limitation is that no causal conclusions can be drawn. 
Additionally, the use of a self-report scale instead of the 
baseline measure of depression is another limitation that 
may have led to an overestimation of depression and 
anxiety prevalence.

Conclusions
In general, psychological disorders, such as depression, 
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can be regarded as important factors that influence health 
in general and in particular HTN. Therefore, it is highly 
important to address psychological factors, especially 
depression, when treating HTN. Identifying and treating 
depression can be effective approaches for preventing and 
treating HTN.

Acknowledgments
The authors would acknowledge the Research Deputy of Tabriz 
University of Medical Sciences for financial support.

Author contributions
Conceptualization: Zahra Yousefi, Sarvin Sanaie, Akbar Azizi-
Zeinalhajlou.
Data curation: Zahra Yousefi, Akbar Azizi-Zeinalhajlou.
Formal analysis: Fatemeh Jahanjoo.
Investigation: Mostafa Araj-khodaei.
Methodology: Fatemeh Jahanjoo, Mostafa Araj-khodaei.
Project administration: Akbar Azizi-Zeinalhajlou.
Software: Fatemeh Jahanjoo.
Supervision: Sarvin Sanaie, Akbar Azizi-Zeinalhajlou.
Validation: Mahdi Shiri, Behnam Sadighi.
Visualization: Behnam Sadighi.
Writing–original draft: Zahra Yousefi, Zahra Parsian, Mostafa Araj-
khodaei, Akbar Azizi-Zeinalhajlou.
Writing–review & editing: Sarvin Sanaie, Zahra Parsian, Mahdi 
Shiri, Mark J.M. Sullman, Akbar Azizi-Zeinalhajlou.

Funding
This study received financial support from the Research Deputy of 
Tabriz University of Medical Sciences, Tabriz, Iran (Grant Number: 
700/100).

Data availability statement
Data gathered for the study are available from the corresponding 
author upon reasonable request.

Ethical approval
The study protocols were reviewed and approved by the Deputy 
of the Research Ethics Committee of Tabriz University of Medical 
Sciences (Ethical ID: TBZMEDREC.1395.684).

Conflict of interests 
The authors declare that they have no conflict of interests.

References
1.	 Zhou B, Perel P, Mensah GA, Ezzati M. Global epidemiology, 

health burden and effective interventions for elevated blood 
pressure and hypertension. Nat Rev Cardiol. 2021;18(11):785-
802. doi: 10.1038/s41569-021-00559-8.

2.	 Zhou B, Carrillo-Larco RM, Danaei G, Riley LM, Paciorek CJ, 
Stevens GA, et al. Worldwide trends in hypertension prevalence 
and progress in treatment and control from 1990 to 2019: a 
pooled analysis of 1201 population-representative studies 
with 104 million participants. Lancet. 2021;398(10304):957-
80. doi: 10.1016/s0140-6736(21)01330-1.

3.	 Benschop L, Duvekot JJ, Roeters van Lennep JE. Future 
risk of cardiovascular disease risk factors and events in 
women after a hypertensive disorder of pregnancy. Heart. 
2019;105(16):1273-8. doi: 10.1136/heartjnl-2018-313453.

4.	 World Health Organization (WHO). Global Health Risks: 
Mortality and Burden of Disease Attributable to Selected 
Major Risks. WHO; 2009.

5.	 Ghaffari S, Pourafkari L, Tajlil A, Sahebihagh MH, 

Mohammadpoorasl A, Tabrizi JS, et al. The prevalence, 
awareness and control rate of hypertension among elderly in 
northwest of Iran. J Cardiovasc Thorac Res. 2016;8(4):176-82. 
doi: 10.15171/jcvtr.2016.35.

6.	 Araj-Khodaei M, Sanaie S, Nejadghaderi SA, Sullman MJ, 
Samei-Sis S, Taheri-Targhi S, et al. Profile of Tabriz Older People 
Health Survey (TOPS-2019): a representative community-
based cross-sectional study. Sci Rep. 2022;12(1):17879. doi: 
10.1038/s41598-022-22710-2.

7.	 Kearney PM, Whelton M, Reynolds K, Muntner P, Whelton PK, 
He J. Global burden of hypertension: analysis of worldwide 
data. Lancet. 2005;365(9455):217-23. doi: 10.1016/s0140-
6736(05)17741-1.

8.	 Wu CY, Hu HY, Chou YJ, Huang N, Chou YC, Li CP. High blood 
pressure and all-cause and cardiovascular disease mortalities 
in community-dwelling older adults. Medicine (Baltimore). 
2015;94(47):e2160. doi: 10.1097/md.0000000000002160.

9.	 Hosseini M, Yaseri M, Asady H, Eleojo Musa A, Koohpayehzadeh 
J, Rafei A, et al. Prevalence of high blood pressure in Iranian 
adults based on the 2017 ACC/AHA guideline. Med J Islam 
Repub Iran. 2019;33:26. doi: 10.34171/mjiri.33.26.

10.	 Pan Y, Cai W, Cheng Q, Dong W, An T, Yan J. Association 
between anxiety and hypertension: a systematic review and 
meta-analysis of epidemiological studies. Neuropsychiatr Dis 
Treat. 2015;11:1121-30. doi: 10.2147/ndt.s77710.

11.	 Byrd JB, Brook RD. Anxiety in the “age of hypertension”. Curr 
Hypertens Rep. 2014;16(10):486. doi: 10.1007/s11906-014-
0486-0.

12.	 Chauvet-Gelinier JC, Bonin B. Stress, anxiety and depression 
in heart disease patients: a major challenge for cardiac 
rehabilitation. Ann Phys Rehabil Med. 2017;60(1):6-12. doi: 
10.1016/j.rehab.2016.09.002.

13.	 Almas A, Patel J, Ghori U, Ali A, Edhi AI, Khan MA. Depression 
is linked to uncontrolled hypertension: a case-control study 
from Karachi, Pakistan. J Ment Health. 2014;23(6):292-6. doi: 
10.3109/09638237.2014.924047.

14.	 Gould CE, Beaudreau SA. Association between depression 
and anxiety on blood pressure dysregulation and pulse in 
the Health and Retirement Study. Int J Geriatr Psychiatry. 
2013;28(10):1045-53. doi: 10.1002/gps.3926.

15.	 Bhamani MA, Karim MS, Khan MM. Depression in the elderly 
in Karachi, Pakistan: a cross-sectional study. BMC Psychiatry. 
2013;13:181. doi: 10.1186/1471-244x-13-181.

16.	 Zainab S, Fatmi Z, Kazi A. Risk factors for depression 
among married women belonging to higher and lower 
socioeconomic status in Karachi, Pakistan. J Pak Med Assoc. 
2012;62(3):249-53.

17.	 Brotman DJ, Golden SH, Wittstein IS. The cardiovascular toll 
of stress. Lancet. 2007;370(9592):1089-100. doi: 10.1016/
s0140-6736(07)61305-1.

18.	 Di Pilla M, Bruno RM, Taddei S, Virdis A. Gender differences 
in the relationships between psychosocial factors and 
hypertension. Maturitas. 2016;93:58-64. doi: 10.1016/j.
maturitas.2016.06.003.

19.	 Player MS, Peterson LE. Anxiety disorders, hypertension, 
and cardiovascular risk: a review. Int J Psychiatry Med. 
2011;41(4):365-77. doi: 10.2190/PM.41.4.f.

20.	 Bonnet F, Irving K, Terra JL, Nony P, Berthezène F, Moulin 
P. Anxiety and depression are associated with unhealthy 
lifestyle in patients at risk of cardiovascular disease. 
Atherosclerosis. 2005;178(2):339-44. doi: 10.1016/j.
atherosclerosis.2004.08.035.

21.	 Scherrer JF, Xian H, Bucholz KK, Eisen SA, Lyons 
MJ, Goldberg J, et al. A twin study of depression 
symptoms, hypertension, and heart disease in middle-

https://doi.org/10.1038/s41569-021-00559-8
https://doi.org/10.1016/s0140-6736(21)01330-1
https://doi.org/10.1136/heartjnl-2018-313453
https://doi.org/10.15171/jcvtr.2016.35
https://doi.org/10.1038/s41598-022-22710-2
https://doi.org/10.1016/s0140-6736(05)17741-1
https://doi.org/10.1016/s0140-6736(05)17741-1
https://doi.org/10.1097/md.0000000000002160
https://doi.org/10.34171/mjiri.33.26
https://doi.org/10.2147/ndt.s77710
https://doi.org/10.1007/s11906-014-0486-0
https://doi.org/10.1007/s11906-014-0486-0
https://doi.org/10.1016/j.rehab.2016.09.002
https://doi.org/10.3109/09638237.2014.924047
https://doi.org/10.1002/gps.3926
https://doi.org/10.1186/1471-244x-13-181
https://doi.org/10.1016/s0140-6736(07)61305-1
https://doi.org/10.1016/s0140-6736(07)61305-1
https://doi.org/10.1016/j.maturitas.2016.06.003
https://doi.org/10.1016/j.maturitas.2016.06.003
https://doi.org/10.2190/PM.41.4.f
https://doi.org/10.1016/j.atherosclerosis.2004.08.035
https://doi.org/10.1016/j.atherosclerosis.2004.08.035


Depression is associated with high blood pressure

International Journal of Aging, 2024, Volume 2 7

aged men. Psychosom Med. 2003;65(4):548-57. doi: 
10.1097/01.psy.0000077507.29863.cb.

22.	 Yan LL, Liu K, Matthews KA, Daviglus ML, Ferguson TF, 
Kiefe CI. Psychosocial factors and risk of hypertension: 
the Coronary Artery Risk Development in Young Adults 
(CARDIA) study. JAMA. 2003;290(16):2138-48. doi: 10.1001/
jama.290.16.2138.

23.	 Hildrum B, Mykletun A, Holmen J, Dahl AA. Effect of anxiety 
and depression on blood pressure: 11-year longitudinal 
population study. Br J Psychiatry. 2008;193(2):108-13. doi: 
10.1192/bjp.bp.107.045013.

24.	 World Health Organization (WHO). Guideline for the 
Pharmacological Treatment of Hypertension in Adults: Web 
Annex A: Summary of Evidence. WHO; 2021.

25.	 Michopoulos I, Douzenis A, Kalkavoura C, Christodoulou 
C, Michalopoulou P, Kalemi G, et al. Hospital Anxiety and 
Depression Scale (HADS): validation in a Greek general 
hospital sample. Ann Gen Psychiatry. 2008;7:4. doi: 
10.1186/1744-859x-7-4.

26.	 Hansson M, Chotai J, Nordstöm A, Bodlund O. Comparison 
of two self-rating scales to detect depression: HADS and 
PHQ-9. Br J Gen Pract. 2009;59(566):e283-8. doi: 10.3399/
bjgp09X454070.

27.	 Montazeri A, Vahdaninia M, Ebrahimi M, Jarvandi S. The 
Hospital Anxiety and Depression Scale (HADS): translation 
and validation study of the Iranian version. Health Qual Life 
Outcomes. 2003;1:14. doi: 10.1186/1477-7525-1-14.

28.	 Sun Z. Aging, arterial stiffness, and hypertension. Hypertension. 
2015;65(2):252-6. doi: 10.1161/hypertensionaha.114.03617.

29.	 Díaz A, Ferrante D. Trends in prevalence of hypertension 
in Argentina in the last 25 years: a systematic review 
of observational studies. Rev Panam Salud Publica. 
2015;38(6):496-503.

30.	 Mozaffarian D, Benjamin EJ, Go AS, Arnett DK, Blaha MJ, 
Cushman M, et al. Heart disease and stroke statistics--2015 
update: a report from the American Heart Association. 
Circulation. 2015;131(4):e29-322. doi: 10.1161/
cir.0000000000000152.

31.	 Boima V, Tetteh J, Yorke E, Archampong T, Mensah G, Biritwum 
R, et al. Older adults with hypertension have increased risk 
of depression compared to their younger counterparts: 
evidence from the World Health Organization study of Global 
Ageing and Adult Health Wave 2 in Ghana. J Affect Disord. 
2020;277:329-36. doi: 10.1016/j.jad.2020.08.033.

32.	 Meng L, Chen D, Yang Y, Zheng Y, Hui R. Depression increases 
the risk of hypertension incidence: a meta-analysis of 
prospective cohort studies. J Hypertens. 2012;30(5):842-51. 
doi: 10.1097/HJH.0b013e32835080b7.

33.	 Licht CM, de Geus EJ, Seldenrijk A, van Hout HP, Zitman FG, 
van Dyck R, et al. Depression is associated with decreased 
blood pressure, but antidepressant use increases the risk for 
hypertension. Hypertension. 2009;53(4):631-8. doi: 10.1161/
hypertensionaha.108.126698.

34.	 Cramer H, Lauche R, Adams J, Frawley J, Broom A, Sibbritt 
D. Is depression associated with unhealthy behaviors among 
middle-aged and older women with hypertension or heart 
disease? Womens Health Issues. 2020;30(1):35-40. doi: 
10.1016/j.whi.2019.09.003.

35.	 Hildrum B, Romild U, Holmen J. Anxiety and depression lowers 
blood pressure: 22-year follow-up of the population-based 
HUNT study, Norway. BMC Public Health. 2011;11:601. doi: 
10.1186/1471-2458-11-601.

36.	 Shinn EH, Poston WS, Kimball KT, St Jeor ST, Foreyt JP. 
Blood pressure and symptoms of depression and anxiety: a 
prospective study. Am J Hypertens. 2001;14(7 Pt 1):660-4. doi: 

10.1016/s0895-7061(01)01304-8.
37.	 Bacon SL, Campbell TS, Arsenault A, Lavoie KL. The impact 

of mood and anxiety disorders on incident hypertension 
at one year. Int J Hypertens. 2014;2014:953094. doi: 
10.1155/2014/953094.

38.	 Hamer M, Batty GD, Stamatakis E, Kivimaki M. 
Hypertension awareness and psychological distress. 
Hypertension. 2010;56(3):547-50. doi: 10.1161/
hypertensionaha.110.153775.

39.	 Grimsrud A, Stein DJ, Seedat S, Williams D, Myer L. The 
association between hypertension and depression and anxiety 
disorders: results from a nationally-representative sample 
of South African adults. PLoS One. 2009;4(5):e5552. doi: 
10.1371/journal.pone.0005552.

40.	 Wiltink J, Beutel ME, Till Y, Ojeda FM, Wild PS, Münzel T, et al. 
Prevalence of distress, comorbid conditions and well-being in 
the general population. J Affect Disord. 2011;130(3):429-37. 
doi: 10.1016/j.jad.2010.10.041.

41.	 Lemche AV, Chaban OS, Lemche E. Trait anxiety but not state 
anxiety level associates with biomarkers for hypertension in 
the metabolic syndrome. Psychophysiology. 2016;53(6):914-
20. doi: 10.1111/psyp.12623.

42.	 Liew SJ, Lee JT, Tan CS, Koh CHG, Van Dam R, Müller-
Riemenschneider F. Sociodemographic factors in relation 
to hypertension prevalence, awareness, treatment and 
control in a multi-ethnic Asian population: a cross-sectional 
study. BMJ Open. 2019;9(5):e025869. doi: 10.1136/
bmjopen-2018-025869.

43.	 Tabrizi JS, Sadeghi-Bazargani H, Farahbakhsh M, Nikniaz L, 
Nikniaz Z. Prevalence and associated factors of prehypertension 
and hypertension in Iranian population: the lifestyle 
promotion project (LPP). PLoS One. 2016;11(10):e0165264. 
doi: 10.1371/journal.pone.0165264.

44.	 Singh S, Shankar R, Singh GP. Prevalence and associated 
risk factors of hypertension: a cross-sectional study in 
urban Varanasi. Int J Hypertens. 2017;2017:5491838. doi: 
10.1155/2017/5491838.

45.	 Janzon E, Hedblad B, Berglund G, Engström G. Changes 
in blood pressure and body weight following smoking 
cessation in women. J Intern Med. 2004;255(2):266-72. doi: 
10.1046/j.1365-2796.2003.01293.x.

46.	 Halperin RO, Gaziano JM, Sesso HD. Smoking and the risk 
of incident hypertension in middle-aged and older men. Am 
J Hypertens. 2008;21(2):148-52. doi: 10.1038/ajh.2007.36.

47.	 Okubo Y, Miyamoto T, Suwazono Y, Kobayashi E, Nogawa K. 
An association between smoking habits and blood pressure in 
normotensive Japanese men. J Hum Hypertens. 2002;16(2):91-
6. doi: 10.1038/sj.jhh.1001303.

48.	 Gao K, Shi X, Wang W. The life-course impact of smoking on 
hypertension, myocardial infarction and respiratory diseases. 
Sci Rep. 2017;7(1):4330. doi: 10.1038/s41598-017-04552-5.

49.	 Bush T, Hsu C, Levine MD, Magnusson B, Miles L. Weight 
gain and smoking: perceptions and experiences of obese 
quitline participants. BMC Public Health. 2014;14:1229. doi: 
10.1186/1471-2458-14-1229.

50.	 Nam SH, Kang SG, Lee YA, Song SW, Rho JS. Association 
of metabolic syndrome with the cardioankle vascular 
index in asymptomatic Korean population. J Diabetes Res. 
2015;2015:328585. doi: 10.1155/2015/328585.

51.	 Bowman TS, Gaziano JM, Buring JE, Sesso HD. A prospective 
study of cigarette smoking and risk of incident hypertension 
in women. J Am Coll Cardiol. 2007;50(21):2085-92. doi: 
10.1016/j.jacc.2007.08.017.

52.	 Rupprecht LE, Koopmeiners JS, Dermody SS, Oliver JA, al’Absi 
M, Benowitz NL, et al. Reducing nicotine exposure results 

https://doi.org/10.1097/01.psy.0000077507.29863.cb
https://doi.org/10.1001/jama.290.16.2138
https://doi.org/10.1001/jama.290.16.2138
https://doi.org/10.1192/bjp.bp.107.045013
https://doi.org/10.1186/1744-859x-7-4
https://doi.org/10.3399/bjgp09X454070
https://doi.org/10.3399/bjgp09X454070
https://doi.org/10.1186/1477-7525-1-14
https://doi.org/10.1161/hypertensionaha.114.03617
https://doi.org/10.1161/cir.0000000000000152
https://doi.org/10.1161/cir.0000000000000152
https://doi.org/10.1016/j.jad.2020.08.033
https://doi.org/10.1097/HJH.0b013e32835080b7
https://doi.org/10.1161/hypertensionaha.108.126698
https://doi.org/10.1161/hypertensionaha.108.126698
https://doi.org/10.1016/j.whi.2019.09.003
https://doi.org/10.1186/1471-2458-11-601
https://doi.org/10.1016/s0895-7061(01)01304-8
https://doi.org/10.1155/2014/953094
https://doi.org/10.1161/hypertensionaha.110.153775
https://doi.org/10.1161/hypertensionaha.110.153775
https://doi.org/10.1371/journal.pone.0005552
https://doi.org/10.1016/j.jad.2010.10.041
https://doi.org/10.1111/psyp.12623
https://doi.org/10.1136/bmjopen-2018-025869
https://doi.org/10.1136/bmjopen-2018-025869
https://doi.org/10.1371/journal.pone.0165264
https://doi.org/10.1155/2017/5491838
https://doi.org/10.1046/j.1365-2796.2003.01293.x
https://doi.org/10.1038/ajh.2007.36
https://doi.org/10.1038/sj.jhh.1001303
https://doi.org/10.1038/s41598-017-04552-5
https://doi.org/10.1186/1471-2458-14-1229
https://doi.org/10.1155/2015/328585
https://doi.org/10.1016/j.jacc.2007.08.017


Azizi-Zeinalhajlou et al

International Journal of Aging, 2024, Volume 28

in weight gain in smokers randomised to very low nicotine 
content cigarettes. Tob Control. 2017;26(e1):e43-8. doi: 
10.1136/tobaccocontrol-2016-053301.

53.	 Sironi AM, Gastaldelli A, Mari A, Ciociaro D, Positano 
V, Buzzigoli E, et al. Visceral fat in hypertension: 
influence on insulin resistance and beta-cell function. 
Hypertension. 2004;44(2):127-33. doi: 10.1161/01.
HYP.0000137982.10191.0a.

54.	 Narkiewicz K, Kjeldsen SE, Hedner T. Is smoking a causative 
factor of hypertension? Blood Press. 2005;14(2):69-71. doi: 
10.1080/08037050510034202.

55.	 Rani R, Mengi V, Gupta RK, Sharma HK. Hypertension and its 

risk factors–a cross sectional study in an urban population of 
a north Indian district. Public Health Res. 2015;5(3):67-72.

56.	 Borzecki AM, Glickman ME, Kader B, Berlowitz DR. The 
effect of age on hypertension control and management. 
Am J Hypertens. 2006;19(5):520-7. doi: 10.1016/j.
amjhyper.2005.10.022.

57.	 Laurent S, Boutouyrie P. Arterial stiffness and hypertension 
in the elderly. Front Cardiovasc Med. 2020;7:544302. doi: 
10.3389/fcvm.2020.544302.

58.	 Azizi F, Ainy E. Women, occupation, marital status and non-
communicable disease risk factors: findings from the Tehran 
Lipid and Glucose Study. Payesh. 2008;7(1):11-5. [Persian].

https://doi.org/10.1136/tobaccocontrol-2016-053301
https://doi.org/10.1161/01.HYP.0000137982.10191.0a
https://doi.org/10.1161/01.HYP.0000137982.10191.0a
https://doi.org/10.1080/08037050510034202
https://doi.org/10.1016/j.amjhyper.2005.10.022
https://doi.org/10.1016/j.amjhyper.2005.10.022
https://doi.org/10.3389/fcvm.2020.544302

