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Abstract

The aim of this study was to examine the causal relationship between body mass
index (BMI) and primary hypertension by considering the mediating role of
depression, stress, and anxiety. This descriptive cross-sectional study was conducted
using structural equation modeling (SEM). The study population consisted of
individuals diagnosed with primary hypertension referred to Taleghani Hospital in
Tehran. A total of 220 participants were selected using convenience sampling. Data
were collected through BMI and blood pressure measurements and the Depression,
Anxiety, and Stress Scale (DASS-21), and analyzed using AMOS software. The
results indicated that BMI had significant direct effects on depression (B = 0.29),
anxiety (B=0.28),and stress (f=0.43) (p<0.01). Furthermore, depression (f = 0.28),
anxiety (B = 0.30), and stress (B = 0.20) had significant direct effects on blood
pressure (p<0.001). Mediationanalysis confirmedthat depression, anxiety, and stress
mediated the relationship between BMI and blood pressure. The findings revealed
that the structural model linking BMI to primary hypertension through psychological
factors demonstrated good fit. These results emphasize the importance of addressing
psychological mechanisms alongside physiological factors in the prevention and
management of hypertension.
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EXTENDED ABSTRACT

Introduction

Hypertension, commonly known as high blood pressure, is one of the most prevalent chronic conditions
worldwide and has been labeled as a "silent Killer" because of its asymptomatic progression and severe
complications such as stroke, heart disease, and kidney failure. According to the World Health Organization,
more than 1.3 billion individuals globally suffer from elevated blood pressure, and this condition accounts for
nearly 10.8 million deaths annually (World Health Organization, 2023). The global prevalence, combined
with the heavy burden on health systems and patients’ quality of life, makes hypertension a central public
health concern. In Iran, studies indicate that approximately 25% of adults are affected, with national health
initiatives reporting even higher rates in certain subpopulations (Haghdoust & Srb, 2006; Poorhoseini &
Shafiee, 2020).

Primary hypertension, which arises without a specific identifiable organic cause, has been linked to multiple
risk factors, including genetic predispositions, lifestyle factors, and psychological conditions (Chauhan &
Jain, 2024). Among the physiological determinants, body mass index (BMI) has been consistently identified
as a major contributor to hypertension risk. High BMI values, particularly in the overweight and obese range,
are strongly correlated with increased blood pressure and cardiovascular disease outcomes (Litwin & Kulaga,
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2021). Pathophysiological studies indicate that obesity promotes chronic inflammation, insulin resistance, and
hormonal imbalances that collectively elevate blood pressure (Henning, 2021). Furthermore, evidence from
meta-analyses in adolescent populations has reinforced the role of overweight and obesity as predictors of
early-onset hypertension, highlighting the long-term implications of BMI elevation from a young age (Zaen
et al., 2023).

However, the connection between BMI and hypertension is not exclusively biological. Recent research
emphasizes the role of psychosocial and psychological factors as mediators. Forexample, perceived stress and
environmental stressors have been found to exacerbate the link between obesity and elevated blood pressure
(Park et al., 2023; Wojcik et al., 2023). Stigma associated with body weight can also contribute to adverse
psychological outcomes, including depression and anxiety, which in turn can increase hypertension risk
through both behavioral and physiological mechanisms (Nicolau et al., 2023). Studies demonstrate that
individuals with higher BMI are more likely to experience chronic stress, anxiety, and depressive symptoms,
and these conditions can drive harmful cardiovascular outcomes (Chen et al., 2024; Kiihnel et al., 2023).
The role of psychological factors in the onset and progression of hypertension has been well-documented.
Depression, stress, and anxiety activate neuroendocrine pathways such as the hypothalamic-pituitary-adrenal
axis and the sympathetic nervous system, leading to increased cortisol and adrenaline production, vascular
tone elevation, and ultimately higher blood pressure (Lim et al., 2021). In addition, behavioral consequences
of psychological distress, including poor diet, physical inactivity, and maladaptive coping mechanisms, further
compound hypertension risk (Fallah et al., 2021). Reviews confirm that blood pressure variability is
significantly associated with depressive and anxious symptomatology, underscoring the importance of
addressing these conditions in hypertension management (Lutchman et al., 2024). Moreover, resistant
hypertension has been closely tied to higher prevalence of anxiety and depressive disorders, suggesting that
mental health conditions may impede treatment response (Duman et al., 2024).

These intertwined pathways highlight the necessity of adopting a biopsychosocial approach to understanding
hypertension. Studies of patients with comorbid cardiovascular events, such as stroke, reveal that hypertension
phenotypes and psychological complications increase mortality risk (Armario et al., 2024). Systematic
reviews also stress that depression and anxiety do not merely coexist with hypertension but actively worsen
disease prognosis (Alanazi & Alanazi, 2024). Additionally, psychiatric perspectives recognize primary
hypertension as a psychosomatic disorder, further justifying the inclusion of psychological variables in
conceptual models of hypertension (Chauhan & Jain, 2024). Even pharmacological interventions, such as
dual-action antidepressants, are considered within treatment strategies, illustrating the need for integrated care
(Gupta et al., 2003).

Given the existing evidence, the present study aimed to test a causal model examining the mediating role of
depression, anxiety, and stress in the relationship between BMI and primary hypertension. By applying
structural equation modeling (SEM), this research sought to provide empirical support for the hypothesis that
psychological factors function as mediators, thereby offering new insights into the biopsychosocial
mechanisms underlying hypertension.

Methods and Materials

This research was designed as a descriptive cross-sectional study based on structural equation modeling
(SEM). The study population consisted of individuals diagnosed with primary hypertension who were referred
to Taleghani Hospital in Tehran. Using a convenience sampling method, 220 participants were recruited as the
final sample after excluding incomplete questionnaires. Eligibility criteria included ages between 35 and 55
years, confirmed diagnosis of primary hypertension, absence of severe psychiatric or life-threatening medical
conditions, and literacy to complete questionnaires.
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Anthropometric data including weight and height were measured to calculate body mass index (BMI). Blood
pressure was measured using standard sphygmomanometers. Psychological variables were assessed using the
Depression, Anxiety, and Stress Scale (DASS-21), which evaluates negative emotional states over the
preceding week. Ethical protocols such as informed consent, confidentiality, and voluntary participation were
strictly followed. Data analysis was conducted using AMOS software to test direct and indirect effects within
the hypothesized structural model.

Findings

The results indicated that BMI exerted a significant direct effect on depression (f = 0.29, p <0.01), anxiety (B
=0.28, p <0.01), and stress (p =0.43, p <0.01). In turn, depression (f = 0.28, p <0.001), anxiety (f =0.30, p
< 0.001), and stress (B = 0.20, p < 0.001) each demonstrated significant direct effects on blood pressure.
Mediation analysis using Sobel tests confirmed that depression, anxiety, and stress independently mediated
the relationship between BMI and blood pressure.

The model accounted for 8% of the variance in depression, 6% in anxiety, 19% in stress, and 13% in blood
pressure. Fit indices indicated that the proposed structural model achieved acceptable to good fit across
multiple measures, including CFI (0.94), IF1 (0.95), and RMSEA (0.04). These findings support the conceptual
framework linking BMI to primary hypertension through the psychological pathways of depression, stress, and
anxiety.

Discussion and Conclusion

The findings of this study highlight the complex and multifaceted relationship between BMI and primary
hypertension, demonstrating that psychological variables such as depression, anxiety, and stress play a central
mediating role. The direct positive effects of BMI on psychological distress are consistent with research
showing that obesity is associated with increased vulnerability to mental health disorders over time (Chen et
al., 2024). Neurobiological evidence also supports these findings, as stress-induced brain responses have been
linked to elevated BMI in women, indicating that individuals with higher BMI are more sensitive to
psychological stressors (Kiihnel et al., 2023).

Moreover, the confirmed mediating role of psychological variables aligns with prior studies that identified
bidirectional relationships between mental health and hypertension. For instance, depression and anxiety have
been strongly associated with resistant hypertension, complicating treatment outcomes (Duman et al., 2024).
Blood pressure variability has likewise been shown to correlate with psychological distress, reinforcing the
importance of monitoring mental health in hypertensive populations (Lutchman et al., 2024). These
observations echo systematic reviews that concluded depression and anxiety not only coexist with hypertension
but also worsen disease progression and outcomes (Alanazi & Alanazi, 2024).

The current findings also resonate with sociopsychological perspectives. Stigma associated with body weight
has been linked to heightened inflammation and psychological stress, both of which exacerbate cardiovascular
risk (Nicolau et al., 2023). Psychosocial stressors, including perceived stress and adverse environments, have
further been implicated in the link between obesity and hypertension (Park et al., 2023; Wojcik et al., 2023).
Collectively, these results suggest that interventions aimed at reducing hypertension must address the
psychological burden of obesity in addition to its physical manifestations.

From a clinical standpoint, this study supports the recognition of primary hypertension as a psychosomatic
disorder, consistent with psychiatric classifications that acknowledge the influence of psychological factors on
somatic conditions (Chauhan & Jain, 2024). Furthermore, research on stroke survivors has underscored how
blood pressure phenotypes combined with psychological comorbidities contribute to higher mortality
(Armario et al., 2024). In this light, integrating mental health care into hypertension management could
enhance patient outcomes.
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In conclusion, this study provides empirical support for a structural model in which BMI influences primary
hypertension both directly and indirectly through depression, stress, and anxiety. These results underscore the
need for a biopsychosocial framework in the prevention and management of hypertension. Effective strategies
should not only include weight management and physical health interventions but also encompass
psychological assessment and treatment. By adopting a multidimensional approach, healthcare systems may
better address the complex interactions underlying hypertension, ultimately improving patient care and
reducing the burden of this silent Killer.
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