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1  |  INTRODUC TION

Despite recent advances in healthcare and therapeutics, car-
diovascular diseases (CVDs) remain one of the leading causes of 
morbidity and mortality worldwide.1,2 It has been reported that 
CVDs cause over 18 million mortalities per year, which will rise to 

23.3 million by 2030.3 Besides, CVDs impose a heavy social and 
financial burden on the global economy, particularly in low- and 
middle-income countries.4 Aging, obesity, inadequate preventive 
strategies, and suboptimal management of risk factors increase 
the burden of CVDs.4 However, it is noteworthy that well-known 
cardiac risk factors such as aging and obesity can explain only half 

Received: 27 November 2023  | Revised: 6 March 2024  | Accepted: 11 April 2024

DOI: 10.1002/jgf2.696  

O R I G I N A L  A R T I C L E

Strict association between development of psychological 
conditions and hypertension incidence: A cross-sectional study

Hossein Namdar MD1 |   Fatemeh Jamshidi PhD1 |   Aysa Rezabakhsh PhD1  |   
Davoud Ezzati PhD2 |   Raana Zakeri MD3 |   Seyyed-Reza Sadat-Ebrahimi MD4

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in 
any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2024 The Authors. Journal of General and Family Medicine published by John Wiley & Sons Australia, Ltd on behalf of Japan Primary Care Association.

1Cardiovascular Research Center, Tabriz 
University of Medical Sciences, Tabriz, 
Iran
2Department of Psychology, School of 
Psychology, University of Tabriz, Tabriz, 
Iran
3Department of Health Services 
Management, School of Management and 
Medical Informatics, Iranian International 
Safe Community Support Center, Tabriz 
University of Medical Sciences, Tabriz, 
Iran
4Molecular and Experimental Cardiology 
Research Center, Ruhr University Bochum, 
Bochum, Germany

Correspondence
Aysa Rezabakhsh, Cardiovascular 
Research Center, Madani Hospital, Tabriz 
University of Medical Sciences, Tabriz, 
Iran.
Email: aysapharma.rezabakhsh@gmail.com

Seyyed-Reza Sadat-Ebrahimi, Molecular 
and Experimental Cardiology Research 
Center, Ruhr University Bochum, Bochum, 
Germany.
Email: rezasadat46@gmail.com

Abstract
Background/Aims: Previous studies indicated a significant association between men-
tal disorders and cardiovascular diseases, including heart failure (HF) and coronary 
artery disease (CAD) with comorbidity hypertension (HTN), and vice versa, leading to 
a challenge in the final decision. To resolve this issue, we aimed to exclude comorbidi-
ties and further assessed to better find any association between mental disorders and 
cardiovascular diseases (CVD).
Methods: The cross-sectional study involved 300 participants: 100 with HTN (with-
out HF or CAD), 100 with HF (without HTN or CAD), 100 with CAD (without HTN or 
HF), and 100 healthy individuals as a control group. To evaluate depression, anxiety, 
and stress levels, the Depression, Anxiety, and Stress Scale – 21 (DASS-21) was ap-
plied. For further analysis, the SPSS ver.20 was used.
Results: The analysis showed that the score of depression, anxiety, and stress was 
higher in the HTN patients compared to the control (p < 0.001), CAD (p < 0.001), and 
HF (p < 0.001) groups, respectively. However, no significant differences were ob-
served between the other study groups. Notably, patients with HF and CAD without 
concurrent HTN had similar psychological distress levels to healthy participants.
Conclusion: The present study emphasized the higher prevalence of psychological 
distress in HTN patients and suggests a requirement for further research regarding 
the etiology involved in this association.
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of the causes of clinical CVDs.5 On the other hand, a growing body 
of evidence has emphasized the substantial role of psychological 
disorders, especially depressive disorder, anxiety states, including 
panic disorder, post-traumatic psychological symptoms, and men-
tal stress in the development of CVDs.6–8 To some extent, poor 
outcomes of patients with CVDs and concomitant psychological 
disorders have made them the subjects of much recent research 
in this era.9,10 Depression in patients with congestive heart fail-
ure (CHF) has an independent prognostic role in patients' out-
comes and can promote about two to three-fold higher rates of 
re-hospitalization and mortality.9,10 Also, anxiety is reported to be 
significantly associated with mortality in patients with coronary 
artery disease (CAD).11

Likewise, it has been reported that higher stress states such as 
social isolation or work-related stress can lead to a poor prognosis 
in patients with established CAD.12 Although the underlying mech-
anisms are not well-defined, studies using electrophysiological and 
neurochemical techniques, demonstrated that the sympathetic ner-
vous system activation in psychological disorders seems to have an 
important role in CVD development.5

To explain the underlying mechanisms jointly involved in psycho-
logical disorders and CAD development, it is worth noting that fol-
lowing depression, both hemostatic factors and acute phase proteins 
increase, promoting thrombus formation and subsequently resulting 
in ischemic heart diseases.13 Besides, inflammatory responses are 
instigated in patients with depression, following increased levels of 
pro-inflammatory cytokines, including interleukin 6 (IL-6) and tumor 
necrosis factor-alpha (TNF–α), accompanied by activation of the 
sympathetic nervous system, sympathetic outflow, and endothelial 
dysfunction.

In this context, there is also an association between systolic and 
diastolic blood pressures with serum levels of IL-6. In other words, 
hypertension is known as one of the main risk factors to stimu-
late inflammatory responses, leading to atherosclerotic events. 
Furthermore, mounting evidence showed a relationship between 
depression and metabolic disorders, consisting of hypercholesterol-
emia and hypertriglyceridemia.13

Noteworthy, a high prevalence of psychological disorders is 
reported among hypertensive patients in whom the numbers vary 
greatly among previous studies.14–17 In addition, there are contradic-
tory reports regarding the subset of patients with HF or CAD suf-
fering from concurrent psychological disorders. However, it should 
be noted that of the subjects with HF or CAD, there is a majority 
of patients with concomitant hypertension (HTN).18–20 Considering 
that the patients with HTN experience a higher rate of psychological 
disorders,21,22 the presumable bias regarding the intrusively higher 
prevalence of psychological disorders among the patients with HF 
and CAD would be expected due to the presence of HTN as a pre-
disposing factor in this subgroup.23,24

Therefore, to resolve this issue we aimed to exclude those pa-
tients with HF and CAD who have a history or concomitant HTN and 
investigated the possible association between the considered CVDs 
and three important psychological conditions.

2  |  METHODS

This study was designed as a cross-sectional study on patients aged 
≥18 years, who were referred to the outpatient clinics (the name 
of the center was disclosed for peer review), from January 2019 
to January 2020 using a combination of convenience sampling 
and medical records review. Inclusion criteria for the HTN, HF, and 
CAD groups included a confirmed diagnosis by a qualified health-
care professional based on established clinical guidelines (explained 
briefly below). A total of 300 patients were consecutively included, 
of whom 100 patients had HTN (without a history or concomitant 
HF or CAD), 100 patients had HF (without a history or concomi-
tant HTN or CAD), and 100 patients had CAD (without a history 
or concomitant HTN or HF). A total number of 100 healthy partici-
pants was also considered as the control group. Written informed 
consent for participation was obtained and the study protocol con-
forms to the ethical guidelines of the 1975 Declaration of Helsinki 
as reflected in a priori approval by the institution's human research 
ethics committee.

The diagnosis of HF, HTN, and CAD was assigned by an attend-
ing cardiologist. The HF diagnosis was based on the Framingham 
criteria, in which the patients meet either at least two major criteria 
or one major + two minor criteria along with the <40% ejection frac-
tion (EF).25 Patients with systolic blood pressure of ≥140 mm Hg and 
diastolic blood pressure of ≥90 mm Hg or who receive antihyper-
tensive drugs were considered hypertensive according to the Eighth 
Joint National Committee (JNC 8) guideline.26 Regarding CAD, it was 
also diagnosed based on a history of confirmed myocardial infarction 
(MI) or a previous angiography report demonstrating more than 50% 
luminal narrowing of coronary arteries.25 The exclusion criteria for 
all groups were individuals with other significant cardiovascular con-
ditions, severe comorbidities, inability to provide informed consent, 
pregnancy, substance abuse disorders, inadequate language profi-
ciency, terminal illness, or non-compliance with the study protocol.

Demographic characteristics, including age, gender, marital sta-
tus, place of residence, education, number of children, and occupa-
tion status were also recorded. The average rate of sleeping (hours), 
self-reported sleep disorders, and incidence of spontaneous crying 
were asked, as well. Depression Anxiety Stress Scale 21 (DASS-21) 
was used as a value of the three traits of depression, anxiety, and 
stress. DASS-21 scale, consisting of 21 questions, each question 
needs to be answered on a 4-point scale. The internal consistency 
scores for this scale in terms of Cronbach's alpha scores rate are high 
(0.96–0.97 for Depression, 0.84–0.92 for Anxiety, and 0.90–0.95 for 
Stress).27,28 The patients' scores were interpreted by converting them 
to z-scores and comparing them to the normative values contained 
in the DASS manual. The scores obtained from the DASS-21 were 
converted to the DASS normative data and multiplied the scores 
by two (×2). A z-score of 0.5 was considered normal, 0.5–1.0 was 
mild, 1.0–2.0 was moderate, 2.0–3.0 was severe, and z-scores over 
3.0 were considered extremely severe depression, anxiety, or stress 
status. In this study, a translated version of the DASS-21(in Persian) 
was used. The validity and reliability of the Persian translation of 
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DASS-21 have also been verified previously (Cronbach Alphas of 
0.77, 0.79, and 0.78 for the depression, anxiety, and stress subscales, 
respectively).29 Furthermore, a significant correlation of DASS-
21 with well-known criteria such as Beck's Depression Inventory 
(r = 0.70), Zung's Anxiety Inventory (r = 0.67), and Perceived Stress 
Inventory (r = 0.49) has also been demonstrated.29

2.1  |  Statistical data analysis

The Normal distribution of all variables was tested by the 
Kolmogorov–Smirnov test. The quantitative variables were calcu-
lated as mean and standard deviation (mean ± SD)/median, while the 
qualitative variables were expressed as frequency and percentage 
(%). Student's t-test or Mann–Whitney U was used to compare quan-
titative variables between two groups, and one-way ANOVA or the 
Kruskal–Wallis to compare the means of more than two groups. Chi-
square or Fisher's exact test was used for qualitative variables. Also, 
the ANCOVA test was used to compare the scores between groups 
with adjustment for patients' demographics (age, gender, marriage 
status, education, residence place, and occupation), sleep duration, 
sleep disorder, and spontaneous crying with analysis of covariance 
(after logarithmic transformation). Finally, a post-hoc Tukey test 
was also performed to determine significant differences between 
groups. Data analysis was performed by SPSS software vs. 20.0. A 
p-value <0.05 was considered statistically significant.

3  |  RESULTS

A total of 400 participants, including 213 women (53.2%) and 187 
men (46.8%), with a mean age of 55.1 ± 14.1 years old, were in-
cluded. The majority of the participants were married (95.8%), illiter-
ate (34.7%), and urban residents (80.5%), and employed (77%). The 
participants had a median number of 3 children (0–11). The demo-
graphic characteristics of participants within each study group are 
summarized in Table 1; in detail, the study groups were significantly 
different in age, gender, marriage status, children number, educa-
tion, residence place, and occupation (Table 1, p < 0.001).

As shown in Table  1, the study groups were highly varied in 
terms of sleep duration (p = 0.035) and sleep disorder (p < 0.001). 
While 70% of participants in the control group reported having ad-
equate daily sleep (defined as 6–8 h of sleep), 49%, 63%, and 62% 
of patients with HTN, CAD, and HF reported having adequate daily 
sleep, respectively (Table 1). Although only 38% of participants in 
the control group suffered from a sleep disorder, it was as much as 
71% in the HTN group, 43% in the CAD group, and 57% in the HF 
group (Table 1). In addition, the status of spontaneous crying was 
statistically different between the groups (p < 0.001), in which 12%, 
53%, 20%, and 10% of control, HTN, CAD, and HF subjects reported 
experiencing spontaneous crying, respectively (Table 1).

Based on our findings, insufficient daily sleep, sleep disorder, 
and spontaneous crying were more common among HTN patients 

when compared to other groups. As mentioned earlier, the depres-
sion, anxiety, and stress scores were classified by the DASS manual's 
normative values. Regarding the depression levels, the frequency 
of normal versus (vs.) severe levels in control, HTN, CAD, and HF 
groups were 90% vs. 1%, 43% vs. 9%, 91% vs. 1%, and 94% vs. 2%, 
respectively. Moreover, the prevalence of normal vs. severe anxiety 
levels in control, HTN, CAD, and HF groups were 86% vs. 1%, 24% 
vs. 44%, 85% vs. 2%, and 92% vs. 2%, respectively. Finally, the prev-
alence of normal vs. severe stress levels in control, HTN, CAD, and 
HF groups were 92% vs. 2%, 54% vs. 10%, 94% vs. 1%, and 96% vs. 
2%, respectively (Table 2).

The total scores of depression in the study groups had an aver-
age of 4.6 in the control group, and 9.1, 3.7, and 4.4 in the patients 
with HTN, CAD, and HF, respectively (Table 2, Figure 1). As shown 
in Table 2, the depression scores between the study groups were 
significantly different (p < 0.001, Table 2). In the subgroup analysis, 
the depression scores of HTN patients were considerably higher in 
comparison with other study groups (p < 0.001; Table 3).

The estimations for anxiety scores revealed overall averages of 
3.9, 11.1, 4.1, and 3.6 for control, HTN, CAD, and HF groups, respec-
tively (Table 2). In addition, the study groups showed a remarkable 
difference in anxiety scores (p < 0.001, Table 2); in which, a higher 
amount of anxiety scores was reported among the HTN patients 
(p < 0.05, Table 3).

Regarding the total scores of stress, which were significantly 
different between the groups (p < 0.001), the overall averages of 
6.5, 13.6, 5.2, and 5.4, were estimated for control, HTN, CAD, and 
HF groups, respectively (Table 2). Similar to depression and anxiety 
scores, the stress scores of HTN patients were significantly higher 
when compared with other groups (p < 0.05), while the other scores 
did not show significant differences during sub-group analysis 
(Table 3).

4  |  DISCUSSION

The association of cardiovascular diseases (CVDs) such as heart fail-
ure (HF), coronary artery disease (CAD), and hypertension (HTN) 
with psychological disorders, especially depression, anxiety, and 
mental stress are topics of great interest for recent investigations. 
The general belief is that HF, CAD, and HTN all can individually result 
in depression, anxiety, and mental stress and vice versa. However, 
we detected by excluding those patients with a history of HTN from 
HF and CAD groups that HF and CAD are not individually associ-
ated with depression, anxiety, and mental stress and only the HTN 
group had significantly worse conditions than the control group in 
terms of higher depression, anxiety, and mental stress. Also, a large 
number of HTN patients had sleeping disorders and spontaneous 
crying, whereas the patients with HF and CAD showed similar re-
sults to healthy participants in terms of the status of anxiety, stress, 
sleep duration, sleep disorders, and spontaneous crying regardless 
of depression which was even lower in HF patients when compared 
with the control group.
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Overall, these results confirm the evidence demonstrating 
a significant association between psychological disorders and 
HTN.14–17 Similarly, Ginty et al. revealed a significant association 
between symptoms of depression and anxiety and a diagnosis 
of HTN followed up for 5 years.7 However, they did not consider 
other CV comorbidity and their additional impacts on the progres-
sion of psychological disorders. Maatouk et al., in a recent study, 
have also confirmed the relationship between depression and a 
higher risk of HTN.14 Of note, some studies have recently ques-
tioned the above-mentioned findings, proposing that depression 
and anxiety can lead to lower BP.16,17,30 In this regard, two stud-
ies attempted to explain these discrepancies and presumed an 

age-related pattern more common in middle-aged patients than in 
young or elderly individuals.6,31 In parallel with this finding, we also 
reported the HTN group mainly consisted of middle-aged patients 
(half of the patients aged between 48 and 65 years). However, the 
underlying mechanisms involved in the age-related pattern remain 
to be determined. Intriguingly, a possible association between 
mental illness, such as anxiety or depressive symptoms in elderly 
hypertensive patients, all-cause mortality, and the development of 
newly diagnosed cardiovascular events (CVE) was investigated in a 
cohort study at 8 years follow-up. The results uncovered a signifi-
cant association between psychological distress and new coronary 
events but not all-cause mortality.32

TA B L E  1  The demographics of participants (n = 400).

Study groups

p-ValueControl (n = 100) HF (n = 100) HTN (n = 100) CAD (n = 100)

Age (years)a 43.5 (13.0) 62.8 (11.5) 55.8 (12.3) 58.3 (12.3) <0.001d

Sexb

Male 37 (37.0) 66 (66.0) 21 (21.0) 63 (63.0) <0.001e

Female 63 (63.0) 34 (34.0) 79 (79.0) 37 (37.0)

Marriage statusb

Married 89 (89.0) 100 (100) 95 (95.0) 99 (99.0) <0.001e

Single 11 (11.0) 0 5 (5.0) 1 (1.0)

Children (number)c 2 (0–8) 4 (1–11) 3 (0–10) 3 (0–9) <0.001f

Educationb

Illiterate 13 (13.0) 59 (59.0) 31 (31.0) 36 (36.0) <0.001e

Middle school 22 (22.0) 35 (35.0) 35 (35.0) 34 (34.0)

Diploma 24 (24.0) 6 (6.0) 15 (15.0) 16 (16.0)

University degree 41 (41.0) 0 19 (19.0) 14 (14.0)

Residence placeb

Urban 90 (90.0) 61 (61.0) 90 (90.0) 81 (81.0) <0.001e

Rural 10 (10.0) 39 (39.0) 10 (10.0) 19 (19.0)

Occupationb

Unemployed 6 (6.0) 28 (28.0) 5 (5.0) 7 (7.0) <0.001e

Employee 21 (21.0) 0 11 (11.0) 12 (12.0)

Businessman 25 (25.0) 34 (34.0) 9 (9.0) 29 (29.0)

Retired 10 (10.0) 6 (6.0) 11 (11.0) 19 (19.0)

Housekeeper 38 (38.0) 32 (32.0) 64 (64.0) 33 (33.0)

Sleep durationb

6–8 h 70 (70.0) 62 (62.0) 49 (49.0) 63 (63.0) 0.035e

3–6 h 28 (28.0) 38 (38.0) 48 (48.0) 35 (35.0)

<3 h 2 (2.0) 0 3 (3.0) 2 (2.0)

Sleep disorderb 38 (38.0) 57 (57.0) 71 (71.0) 43 (43.0) <0.001e

Spontaneous cryingb 12 (12.0) 10 (10.0) 53 (53.0) 20 (20.0) <0.001e

aData are presented as Mean (SD).
bData are presented as n (%).
cData are presented as Median (min–max).
dAnalysis of variance (ANOVA).
eFisher's exact test.
fKruskal-Wallis test.
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Some underlying mechanisms have been proposed regarding 
the association between psychological distress and HTN. Both un-
healthy behaviors and physiological dysregulation in patients with 
psychological disorders are assumed to contribute to the develop-
ment of HTN. Some of the possible physiological dysregulations 
include altered hypothalamic–pituitary–adrenal axis,33 deregulated 
autonomic function,34 and altered brain activity (i.e., hypometab-
olism of dorsal cortical regions and ventral limbic structures).35 
Besides, an increased postganglionic sympathetic fibers activation 
passing to blood vessels of skeletal muscle results in vasoconstric-
tion and increased blood pressure in patients with borderline or es-
tablished hypertension.5,36,37

Although previous studies indicated that there is an association 
between HF and CAD with psychological disorders,18–20 our results 
did not support this finding. One possible reason for this discrep-
ancy could be the inclusion of HF/CAD patients with concomitant 
HTN. Garfield et al. also reported a significant association between 
anxiety disorders and depression with incident HF. Although the 
results of this study were adjusted to HTN at baseline due to ex-
isting depression/anxiety disorders over the course of the study, it 
was not considered in the final analysis as a confounding factor.18 

It is also worth noting that some studies did not mention manag-
ing the HTN confounding effect in the progression of depression 
in HF patients.19,38 Abramson et al. revealed that depression could 
lead to a two-fold higher rate of HF incidence in patients with HTN. 
Furthermore, they corroborated that HTN may play a critical role in 
this association.24

Conclusively, it can be thought that despite the higher preva-
lence of depression among HF patients, this phenomenon could be 
mainly related to HTN. Interestingly, once the HF patients with a 
history of HTN were excluded, no higher rate of depression was ob-
served. Similar results could also find a cross-talk between HF and 
anxiety/stress.18,38,39 A recent cross-sectional study also evaluated 
the prevalence of psychological distress in hypertensive patients. 
According to the results, the highest rate was followed by anxiety 
(21.3%), depression (16.2%), and stress symptoms (13.9%), respec-
tively. However, the uncontrolled hypertensive population showed 
a different trend upon performing logistic regression, including de-
pressive, anxiety, and stress symptoms.40 In this context, Eghbali 
et al. also designed a study to determine psychological distress, self-
care, and medication adherence on HTN control. They found a neg-
ative relationship between psychological distress score, self-care, 

TA B L E  2  The levels of depression, anxiety, and stress in study groups (n = 400).

Study groups

p ValueControl (n = 100) HF (n = 100) HTN (n = 100) CAD (n = 100)

Depression levela

Normal 90 (90.0) 94 (94.0) 43 (43.0) 91 (91.0) <0.001

Mild 8 (8.0) 4 (4.0) 28 (28.0) 5 (5.0)

Moderate 1 (1.0) 0 20 (20.0) 3 (3.0)

Severe 1 (1.0) 0 7 (7.0) 1 (1.0)

Very severe 0 2 (2.0) 2 (2.0) 0

Anxiety levela

Normal 86 (86.0) 92 (92.0) 24 (24.0) 85 (85.0) <0.001

Mild 7 (7.0) 2 (2.0) 7 (7.0) 6 (6.0)

Moderate 6 (6.0) 4 (4.0) 25 (25.0) 7 (7.0)

Severe 1 (1.0) 0 25 (25.0) 1 (1.0)

Very severe 0 2 (2.0) 19 (19.0) 1 (1.0)

Stress levela

Normal 92 (92.0) 96 (96.0) 54 (54.0) 94 (94.0) <0.001

Mild 4 (4.0) 2 (2.0) 16 (16.0) 1 (1.0)

Moderate 2 (2.0) 0 20 (20.0) 4 (4.00

Severe 2 (2.0) 2 (2.0) 9 (9.0) 1 (1.0)

Very severe 0 0 1 (1.0) 0

Mean scores (95% confidence interval)

Depression score 4.6 (4.0–5.4) 4.4 (3.5–5.3) 9.1 (7.8–10.5) 3.7 (3.1–4.5) <0.001b

Anxiety score 3.9 (3.3–4.6) 3.6 (3.0–4.2) 11.1 (9.6–12.8) 4.1 (3.5–4.8) <0.001b

Stress score 6.5 (5.5–7.6) 5.4 (4.7–6.2) 13.6 (12.2–15.1) 5.2 (4.5–6.0) <0.001b

aData are presented as n (%).
bAnalysis of covariance (ANCOVA) adjusted for patients' demographics, sleep duration, sleep disorder, and spontaneous crying with analysis of 
covariance (after logarithmic transformation).
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and subsequent HTN management.41 It has been finally highlighted 
that psychological intervention would be warranted in the HTN 
therapeutic schedule. In this line, Ang and his colleagues recently 

documented that using a hypertension care cascade accompanied 
by mental health interventions would substantially aid in providing 
mental health support to hypertensive patients.42 Beyond the strong 
cross-talk between the occurrence of HTN and mental illness, Hert 
et  al. emphasized bidirectional links between mental illness and 
coronary heart disease (CHD), in which severe mental illness (e.g., 
major depression, schizophrenia, and bipolar disorder) exerted an in-
creased risk of developing CHD when compared with healthy individ-
uals [adjusted hazard ratio (HR) = 1.54; 95% confidence interval (CI): 
1.30–1.82, p < 0.0001], while, with a lesser extent, anxiety (Relative 
Risk (RR) = 1.41, 95% CI: 1.23–1.61, p < 0.0001), as well as experi-
ence of stress (HR = 1.27, 95% CI: 1.08–1.49) were independently 
associated with CHD developing.43 Notably, a prospective cohort 
study revealed that the higher rate of psychological distress among 
women with CAD was directly associated with a higher incidence of 
upcoming CVD events.44

In the case of HF, it has also been well-established that some psy-
chological problems, especially depression, contribute to promoting 
adverse outcomes under cardiovascular conditions. However, we 
could not find any significant adverse effects regarding the develop-
ment of psychological distress in patients with HF.45

Although this cross-sectional study may not allow us to argue 
more about the involved factors in the relationship between psycho-
logical disorders and HTN, the low rate of psychological disorders 
among HF and CAD patients without concomitant HTN leads us to 
suppose that the psychological distress in HTN is more likely to be a 
physical response rather than an emotional behavior. However, this 
issue must be proved by further longitudinal studies and preventive 
intervention research.

F I G U R E  1  The results of three 
dimensions of DASS-21 included 
depression, anxiety, and stress in four 
study groups (HTN, hypertension; HF, 
heart failure; CAD, coronary artery 
disease; and control groups).

TA B L E  3  The post-hoc differences in depression, anxiety, and 
stress scores (n = 400).

Study groups Mean difference (95% CI) p-Valuea

HF vs. control 0.5 (−1.7 to 2.7) 0.935

HTN vs. control 5.7 (3.7 to 7.7) 0.000

CAD vs. control 0.3 (−1.6 to 2.3) 0.967

HTN vs HF 5.2 (3.1 to 7.3) 0.000

CAD vs. HF −0.1 (−2.0 to 1.7) 0.997

CAD vs HTN −5.3 (−7.3 to −3.4) 0.000

HF vs. control 1.2 (−0.9 to 3.3) 0.466

HTN vs. control 8.7 (6.8 to 10.6) 0.000

CAD vs. control 1.5 (−0.4 to 3.4) 0.171

HTN vs. HF 7.5 (5.5 to 9.5) 0.000

CAD vs. HF 0.3 (−1.4 to 2.1) 0.966

CAD vs HTN −7.2 (−9.0 to −5.3) 0.000

HF vs. control 1.6 (−0.9 to 4.1) 0.362

HTN vs. control 7.9 (5.6 to 10.1) 0.000

CAD vs. control 1.0 (−1.3 to 3.3) 0.675

HTN vs. HF 6.3 (3.8 to 8.7) 0.000

CAD vs. HF −0.6 (−2.7 to 1.5) 0.888

CAD vs. HTN −6.9 (−9.1 to −4.6) 0.000

Abbreviation: 95% CI: 95% confidence interval.
aThe post-hoc Tukey test.
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4.1  |  Study limitations

Our study also had some limitations. First, this study was designed 
as a cross-sectional rather than a cohort study. Second, the analysis 
of demographic characteristics demonstrated significant differences 
among the study groups, possibly due to the consecutive inclusion 
of patients without considering their demographic characteristics. A 
previous study in Iran indicated no significant association between 
DASS-21 scale scores and demographic variables (i.e., age, gender, 
education, and marital status).46 Therefore, differences in demo-
graphic characteristics may not stop us from considering our data 
for comparing the results of DASS-21 between HTN, HF, and CAD 
patients. However, possible confounding effects of these variables 
were controlled in the final analysis.

5  |  CONCLUSION

Our study demonstrated a significantly higher rate of psychological 
distress (including stress, anxiety, and depression) among patients 
with HTN. However, the rate of psychological disorders in patients 
with HF and CAD without concomitant HTN was similar to those in 
healthy participants. Therefore, we can also conclude that (1) the 
confounding effect of HTN needs to be considered in future stud-
ies, and evaluated the possible association between psychological 
disorders and HF/CAD. (2) Due to the higher rate of incident psy-
chological disorders among HTN patients and subsequent negative 
implications, more attention should be paid to mental disorders in 
these patients. (3) Given that we found higher rates of psychological 
disorders among patients with HTN but not HF and CAD, it can pave 
the way for broader investigations to find the exact pathophysiology 
that uniquely links HTN to mental disorders.
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