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Background: The health locus of control (HLC) framework predicts health-promoting behaviors 
based on beliefs about whether health is influenced by internal or external factors.

Objectives: This study aimed to explore factors associated with stress, anxiety, and depression, 
using the HLC theory in patients over 18 attending comprehensive health centers in Babol, 
Northern Iran, in 2022.

Materials & Methods: In this cross-sectional study, participants were selected from eight 
comprehensive health care centers in Northern Iran using simple random sampling method. Data 
were collected via a self-report questionnaire covering demographics, the depression, anxiety, and 
stress scale (DASS), and the multidimensional HLC (MHLC). Multivariate logistic regression 
model was applied to explore the association between dimensions of HLC with depression, 
anxiety, and stress. 

Results: Of 373 participants, 63.5% were female, with a mean age of 37.12±10.18 years. A greater 
number of children was significantly associated with higher odds of depression, whereas a history of 
chronic disease and COVID-19-related hospitalization were linked to reduced odds of depression. 
Anxiety was associated with gender, education, occupation, income, and the number of children. Stress 
levels were higher among middle-aged individuals and divorcees. None of the dimensions of the HLC 
showed a significant association with stress, anxiety, or depression.

Conclusion: Given the limited predictive power of the health control-based model, incorporating 
other health education and promotion models—alongside considering individual and social 
characteristics—may enhance effectiveness.
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Introduction 

he prevalence of mental health disorders, 
including anxiety and depression, has 
become a significant global health con-
cern, exacerbated by rising environmen-
tal stressors in various settings such as 
families, workplaces, and communities. 

In 2019, approximately one in eight people globally, or 
970 million individuals, were living with a mental disor-
der, with anxiety and depression being the most common 
[1]. Depression affected 280 million people, including 
23 million children and adolescents, in that same year 
[2]. The COVID-19 pandemic further intensified this 
mental health crisis, with a 26% increase in anxiety dis-
orders and a 28% rise in major depression cases reported 
in 2020 [3]. By 2021, in the United States alone, 57.2 
million individuals were diagnosed with anxiety and de-
pression during medical visits [4].

Despite the growing burden of mental disorders, 
healthcare systems worldwide remain under-resourced 
and unable to adequately meet the demand for mental 
health care [2, 5]. For instance, only one-third of in-
dividuals with depression receive appropriate mental 
health interventions [6]. 

The variability in emotional responses to illness, in-
cluding the levels of anxiety, depression, and stress, is 
influenced by individuals’ perceived control over their 
environment [7]. The concept of health locus of con-
trol (HLC) offers a theoretical framework to understand 
these variations. HLC predicts health-promoting behav-
iors based on whether individuals attribute their health 
outcomes to internal factors (personal actions) or exter-
nal factors (luck or fate) [8, 9]. Those with an internal 
locus of control believe their actions shape their experi-
ences and are more likely to engage in health-promoting 
behaviors, whereas individuals with an external locus of 
control may feel powerless and less motivated to influ-
ence their health [10].

The development of a strong internal locus of control 
is essential for fostering autonomy and resilience, which 
can enhance mental health outcomes. Interventions that 
promote internality, especially among populations at 
risk for mental disorders, may improve psychological 
well-being and reduce the incidence of anxiety, depres-
sion, and stress [9-11]. Understanding the relationship 
between locus of control and mental health is critical 
for developing effective strategies to address the global 
mental health crisis.

This study aimed to provide valuable insights for both 
participants and researchers by identifying association 
between internal and external locus of control on stress, 
anxiety, and depression. Understanding these factors will 
inform the development of more targeted and effective 
interventions to mitigate these psychological conditions. 
Grounded in the HLC theory, this research examines the 
associations between locus of control and mental health 
outcomes among individuals attending a comprehensive 
health center in a northern city of Iran. By elucidating the 
factors contributing to stress, anxiety, and depression, 
this study seeks to enhance future strategies for mental 
health management in similar populations.

Material and Methods

Study design and participants

This descriptive-analytical cross-sectional study uti-
lized a questionnaire to investigate factors associated with 
stress, anxiety, and depression. The duration of data col-
lection and questionnaire completion was approximately 
70 days from October to December 2022. The study 
population comprised individuals aged 18 years and older 
who attended eight comprehensive health care centers in 
Northern Iran during the pandemic. The sample size was 
determined according to the distribution of dependent 
variables (e.g. depression, anxiety) in the target popula-
tion. According to Falahzadeh et al. [12], the prevalence 
of depression, anxiety, and stress was 54.3%, 57.7%, and 
51%, respectively. Considering a type I error rate of 5% 
and a precision level of 5%, the required sample size was 
calculated to be 384 participants. Participants were select-
ed from households registered in the health centers, with 
sample sizes proportionally allocated based on the popula-
tion each center served. Simple random sampling was ap-
plied using the Integrated Health Information Registra-
tion System (SIB). Participants were selected via random 
number generation based on their national codes recorded 
in the SIB system. The location for completing the ques-
tionnaire was the family health room of each center. The 
average time women took to complete the questionnaire 
was about ten minutes. Inclusion criteria included partici-
pants registered in the SIB system and the absence of any 
diagnosed stress, anxiety, or depression disorders. Indi-
viduals who failed to respond to the questionnaire were 
excluded from the study.

Data collection tools

Data were collected using a self-report questionnaire 
consisting of three parts:

T
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Part A: Demographic characteristics 

This section included 12 items assessing participants’ 
age, gender, education, marital status, number of children, 
occupation, household income, family composition, his-
tory of chronic illness, COVID-19 history, severity of ill-
ness, and hospitalization history due to COVID-19.

Part B: Depression, anxiety, and stress scale 
(DASS-21)

The DASS-21 is a validated tool that measures nega-
tive emotional states related to depression, anxiety, and 
stress, with seven items per subscale [13]. Responses 
were recorded on a 4-point Likert scale (1=“not true of 
me at all” to 4=“true of me most of the time”). Total 
scores for each subscale were classified as normal, mild, 
moderate, severe, or extremely severe. The DASS-21 
has shown high reliability and suitable convergent va-
lidity [14]. Cronbach’s α for the DASS-21 in this study 
was 0.808, indicating strong reliability.

Part C: Multidimensional HLC (MHLC) scale

The MHLC scale assesses internal, external, and 
chance-based beliefs regarding health outcomes. The 
MHLC scale form C (form C MHLC scale) [15]. This 
form consists of 18 items and four subscales, includ-
ing the internality part: Internal HLC (IHLC) (6 items), 
and the externality part: Chance HLC (CHLC) (6 
items), powerful others contain doctors HLC (DHLC) 
(3 items), and other people HLC (OHLC) (3 items) and 
chance. The MHLC scale rated on a 6-point Likert scale 
(1=“strongly disagree” to 6=“strongly agree”), with 
higher scores reflecting stronger beliefs in the respective 
locus of control. The validity and reliability of this tool 
have been confirmed in prior study in Iran [16]. 

Statistical analysis

Descriptive statistics, including frequencies and per-
centages for categorical variables, and Means±SD for 
continuous variables, were used to characterize the 
study population. Normality of the data was assessed 
using the Shapiro-Wilk and Kolmogorov-Smirnov tests. 
Given that depression, anxiety, and stress scores, along 
with belief and chance subscales, were not normally 
distributed, non-parametric tests were employed. Spear-
man’s correlation analysis was used to assess the rela-
tionships between mental health outcomes and health 
control constructs. Logistic regression analyses were 
conducted to identify predictive factors associated with 
stress, anxiety, and depression. DASS scores above nor-

mal values i.e. >14, >9, and >7 were used to define the 
presence of stress, depression, and anxiety symptoms, 
respectively [17]. The goodness-of-fit of the logistic 
regression models was evaluated using the Hosmer-
Lemeshow test. The proportion of variance explained 
by the independent variables in the regression models 
was quantified using R-squared (R²). Statistical analyses 
were performed using STATA software, version 17, with 
a significance level set at P<0.05.

Results

A total of 373 valid questionnaires were obtained and 
analyzed (participation rate=97%). The majority of par-
ticipants were female (63.5%), and the mean age was 
37.12±10.18 years, ranging from 18 to 77 years. Of the 
participants, 38.34% had attained a higher education 
level, 75.60% were married, 58.18% reported a history 
of COVID-19 infection, and 55.29% experienced mod-
erate to severe cases of the illness. Additionally, 4.02% 
had been hospitalized due to COVID-19. The mean 
scores for internal health locus of control, belief in pow-
erful others, and chance were 70.79±8.37, 27.97±4.14, 
24.59±4.94, and 18.24±4.63, respectively (Table 1). 

In terms of mental health symptoms, 54.7% of partici-
pants experienced higher than normal depression and 
anxiety scores, while 43.2% exhibited elevated than 
normal stress scores. Women reported higher levels 
of stress compared to men (P=0.02), and anxiety lev-
els were significantly greater in females than in males 
(P=0.001) (Figure 1).

Among the participants, 25.7% reported experiencing 
concurrent symptoms of anxiety, depression, and stress. 
Additionally, 39.4% experienced both depression and 
anxiety, 34.9% experienced depression and stress, and 
29.0% reported simultaneous stress and anxiety. Cor-
relation analyses identified two statistically significant 
associations: Effective People inversely correlated with 
stress (r=-0.15, P=0.003), while chance positively cor-
related with anxiety (r=0.17, P=0.001). Non-significant 
weak associations included belief with all outcomes 
(depression: r=-0.04, P=0.44; anxiety: r=-0.00, P=0.99; 
stress: r=0.03, P=0.52), Effective People with depres-
sion (r=-0.07, P=0.16) and anxiety (r=0.01, P=0.93), 
and chance with depression (r=0.06, P=0.22) and stress 
(r=0.08, P=0.10).

Mann-Whitney U test and Kruskal-Walli’s test re-
vealed significant associations between depression and 
living arrangements as well as COVID-19-related hos-
pitalization. Anxiety was significantly associated with 
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age, marital status, and income. Stress was linked to age, 
gender, income, marital status, the presence of chronic 
disease, COVID-19 severity, and COVID-19-related 
hospitalization (Table 1).

Depression 

In the crude logistic regression analysis, living alone 
(OR=4.13) and living with family (OR=1.77) were as-
sociated with increased odds of depression compared 
to living with a spouse. In the adjusted model, the odds 
of depression increased with the number of children 
(1 child: OR=3.21; 2 children: OR=3.07; >2 children: 
OR=78.82), compared to having no children. Converse-
ly, a history of chronic disease (OR=0.24) and COVID-
19-related hospitalization (OR=0.07) were associated 
with reduced odds of depression (Table 2).

Anxiety

Crude logistic regression analysis indicated that anxi-
ety was significantly associated with being aged 41-
50 (OR=1.86) compared to ages 18-30, having a high 
school diploma (OR=1.80) or secondary education 
(OR=2.23) compared to academic education, and being 
retired (OR=3.55) or self-employed (OR=1.76) com-
pared to housewives. Having one child (OR=1.74) or 
two children (OR=1.69) also increased the odds of anxi-
ety compared to having no children. Adjusted analysis 
further revealed that anxiety was significantly associated 

with being female (OR=1.80), having secondary educa-
tion (OR=2.47) compared to academic education, being 
retired (OR=4.12) or self-employed (OR=2.47), having 
one child (OR=2.53) or two children (OR=1.85),and In-
dividuals with an income ranging from 5 to 10 million 
per month exhibited lower odds of experiencing anxiety 
(0.41) compared to those earning less than 5 million per 
month. Interestingly, income below 5 million IRR was 
associated with lower odds of anxiety (Table 2).

Stress

Crude analysis showed that stress was significantly 
associated with being female (OR=1.52), aged 41-50 
(OR=2.23), and having a marital status categorized as 
“other” (divorced or widowed) (OR=3.87). In contrast, 
factors associated with lower odds of stress included 
having an income above 10 million IRR (OR=0.57), 
the presence of chronic diseases (OR=0.32), moder-
ate COVID-19 severity (OR=1.63), severe COVID-19 
(OR=0.21), and COVID-19-related hospitalization 
(OR=0.19). The adjusted analysis confirmed that indi-
viduals aged 41-50 (OR=2.40), and those divorced or 
widowed (OR=43.46) had significantly higher odds of 
experiencing stress. chronic disease history (OR=0.35) 
and COVID-19-related hospitalization (OR=0.18) were 
associated with lower odds of stress (Table 2).

Figure 1. Percentage of depression, anxiety, stress levels based on gender in adults referred to comprehensive health service 
centers in Babol in 2022
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Table 1. Characteristics of adults referred to comprehensive health service centers in Babol in 2022.

Variables No. (%)
Depression Anxiety Stress

Mean±SD P Mean±SD P Mean±SD P

Gender
Male 136(36.46) 5±3.5

0.115
4.2±3.1

0.041
6.6±3.9

0.029
Female 237(63.54) 5.6±3.4 5±4.1 7.5±4

Age groups (y)

18-30 103(27.61) 5.3±3.6

0.749

4.1±3.4

0.033

6.6±3.9

0.050
31-40 129(34.58) 5.3±3.6 4.5±3.9 7±3.9

41-50 107(28.69) 5.4±3.0 5.5±3.7 7.9±3.8

50-77 34(9.12) 5.5±3.6 4.6±3.8 7.6±4.7

Education

Academic 143(38.34) 5.5±3.9

0.623

4.3±4

0.220

7.3±4.1

0.544

Diploma 117(31.37) 5.5±3.4 4.6±3.3 7.2±4

Secondary 64(17.16) 4.8±2.7 5.3±3.6 6.7±4

Primary 30(8.04) 5.4±3.2 5.3±4.5 7.7±3.8

Illiterate 19(5.09) 5.7±2.1 4.9±3.5 7.1±3.2

Occupation

Housewife 72(19.3) 5.2±3.3

0.294

4.5±4

0.247

6.9±4

0.058

Healthcare 
related careers 22(5.9) 5.1±3.5 3.4±3.5 6.7±4.1

Other careers 53(14.21) 5.7±4.6 5.7±5.4 7.7±4.1

Self-employed 172(46.11) 5.5±3.1 4.7±3.1 7.5±3.9

Manual worker 34(9.12) 4.2±2.3 4.1±3.3 5.4±3.4

Retired 20(5.36) 6.7±4.2 4.9±2.9 8.2±4.5

Marital status

Singel 71(19.03) 5.4±3.1

0.128

3.9±3.1

0.031

7.3±4.1

0.020Married 282(75.6) 5.2±3.5 5±3.9 7±4

Others 20(5.36) 7.1±3.8 3.2±2.6 9±2.5

Income (m)

<5 69(18.5) 5±3.5

0.426

3.6±3.4

0.010

6.8±3.7

0.0145-10 194(52.01) 5.5±3.7 5.2±4.1 6.8±4

>10 110(29.49) 5.4±2.9 4.5±3.2 8.1±4

Number of 
children

None 114(30.56) 5.4±3.3

0.899

3.9±3.0

0.109

7.7±3.9

0.306
One 64(17.16) 5.3±3.8 5.1±3.6 6.7±3.8

Two 174(46.65) 5.3±3.4 5±4.1 6.9±3.8

More than two 21(5.63) 5.7±3.6 5.6±4.6 8±5.9

Living arrange-
ment

Living with a 
spouse 110(29.49) 4.8±3.5

0.007

4.7±3.7

0.960

6.8±4

0.328Living with 
family 242(64.88) 5.5±3.4 4.7±3.8 7.4±4

Living alone 21(5.63) 7±3.6 4.4±2.8 7.1±3.9
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Discussion

This study aimed to investigate the factors associated 
with stress, anxiety, and depression within the frame-
work of the HLC theory. The findings revealed that 
43.2% of participants reported experiencing stress score 
above the normal value, 54.7% exhibited mild to severe 
anxiety and depression. These prevalence rates align 
with similar studies conducted during the COVID-19 
pandemic. For instance, Varma et al. reported that 70% 
of the Australian general population experienced stress, 
59% anxiety, and 39% depression during April-May 
2020 [18]. Likewise, Kavvadas et al. found that univer-
sity students in northern Greece experienced increasing 
levels of stress, anxiety, and depression from November 
2020 to November 2021 [19]. These findings underscore 
the pervasive psychological impact of the COVID-19 
pandemic across different populations.

The prevalence of psychological distress observed in the 
current study may be attributed to the timing of data col-
lection during a period of uncertainty related to the pan-
demic. Previous studies have demonstrated a strong link 
between infectious disease outbreaks time and elevated 
anxiety, stress, and post-traumatic symptoms [20-22]. A 
study in the Iranian population showed that acceptance 
of the COVID-19 vaccine decreased after the ninth wave 
in February 2021 [23]. Given that the current study co-
incides with after that period, psychological issues were 
slightly adjusted. Stress, anxiety, and depression are often 
a response to perceived uncontrollable external threats, 
which may explain why the pandemic exacerbated these 
mental health issues across different demographics.

Health locus of control and psychological out-
comes

Our analysis of the dimensions of the HLC revealed that 
participants had the highest scores for internal control, 
followed by external control dimensions such as power-
ful others and chance. The dominance of internal control 
belief is consistent with previous studies [11]. Ganjoo et 
al. found that internal HLC (IHLC) was the most promi-
nent component among students [24]. But the findings of 
our study failed to show any association between HLC 
and dimensions of mental health. In contrast of our find-
ings, Alat et al. reported that individuals with a strong 
internal control orientation evaluated their health more 
positively and had better physical and mental health 
[25], Holden et al. found an inverse relationship between 
perceived stress and internal locus of control among stu-
dents, suggesting that individuals who believe they can 
control their life events tend to experience lower stress 
[26]. Additionally, Khumalo et al. observed that students 
with a stronger internal locus of control were less likely 
to experience depressive symptoms [27]. These findings 
highlight some degree of the protective role of internal 
control in reducing stress, anxiety, and depression in oth-
er studies. The lack of significant associations between 
HLC and mental health components in the present study 
could be due to demographic, cultural, or measurement 
differences. While it has been suggested that HLC is a 
suitable theory for mental health interventions, it seems 
that replication of studies similar to our study in other 
societies and cultures could shed light on the contradic-
tions that have arisen. 

Variables No. (%)
Depression Anxiety Stress

Mean±SD P Mean±SD P Mean±SD P

Chronic disease 
history

No 310(83.11) 5.5±3.5
0.148

4.7±3.7
0.685

7.5±3.9
<0.001

Yes 63(16.89) 4.8±3.2 4.6±3.9 5.9±4.2

COVID-19 his-
tory

No 156(41.82) 5.4±3.1
0.462

4.4±3.1
0.689

7.4±4
0.281

Yes 217(58.18) 5.4±3.7 4.9±4.1 7.1±4

COVID-19 
severity

Mild 97(44.7) 5.2±3.5

0.183

4.7±3.8

0.060

6.7±3.8

0.012Medium 102(47) 5.7±3.8 5.4±4.4 7.8±4.1

Severe 18(8.29) 4.5±4 3.4±4.4 5.2±3.3

COVID-19-re-
lated hospital-

ization

No 358(95.98) 5.4±3.5
0.041

4.7±3.7
0.189

7.3±4
0.010

Yes 15(4.02) 3.7±2.4 3.6±3.7 4.7±2.3
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Table 2. Factors affecting depression, anxiety, and stress in adults referred to comprehensive health service centers in Babol in 
2022: Crude and adjusted logistic regression models

Variables
Depression Anxiety Stress

Crude Adjusted Crude Adjusted Crude Adjusted

Gender
Male 1.00 1.00 1.00 1.00 1.00 1.00

Female 1.48 
(0.97 – 2.26)

1.47 
(0.77 – 2.79)

1.12 
(0.73 – 1.71)

1.80 
(1.05 – 3.07)

1.52 
(0.98 – 2.33)

1.66 
(1.00 – 2.74)

Age groups

18-30 1.00 1.00 1.00 1.00 1.00

31-40 0.82 
(0.49 – 1.38)

0.93 
(0.55 – 1.56)

0.65 
(0.35 – 1.19)

1.56 
(0.91 – 2.67)

1.70 
(0.92 – 3.13)

41-50 1.24 
(0.72 – 2.15)

1.86 
(1.07 – 3.25)

1.74 
(0.92 – 3.29)

2.23 
(1.27 – 3.90)

2.40 
(1.3 – 4.50)

50-77 1.19 
(0.54 – 2.62)

0.84 
(0.39 – 1.82)

0.59 
(0.24 – 1.43)

1.60 
(0.73 – 3.54)

1.94 
(0.78 – 4.78)

Education

Academic 1.00 1.00 1.00 1.00

Diploma 1.30 
(0.79 – 2.13)

1.80 
(1.10 – 2.96)

1.76 
(0.95 – 3.19)

1.01 
(0.62 – 1.65)

Secondary 0.75 
(0.41 – 1.35)

2.23 
(1.21 – 4.11)

2.47 
(1.07 – 5.68)

0.68 
(0.37 – 1.26)

Primary 1.18 
(0.53 – 2.62)

1.17 
(0.53 – 2.56)

0.89 
(0.37 – 2.11)

1.71 
(0.77 – 3.78)

Illiterate 2.53 
(0.86 – 7.42)

1.30 
(0.50 – 3.38)

1.10 
(0.38 – 3.19)

1.18 
(0.45 – 3.07)

Occupation

Housewife 1.00 1.00 1.00 1.00 1.00

Healthcare 
related Careers

1.09 
(0.41 – 2.87)

0.55 
(0.20 – 1.51)

0.60 
(0.19 – 1.86)

0.80 
(0.30 – 2.15)

0.76 
(0.26 – 2.20)

Other Careers 0.62 
(0.30 – 1.27)

1.32 
(0.65 – 2.70)

2.36 
(0.96 – 5.78)

1.45 
(0.71 – 2.97)

1.51 
(0.66 – 3.48)

Self-Employed 0.97 
(0.56 – 1.70)

1.76 
(1.01 – 3.07)

2.32 
(1.20 – 4.51)

1.16 
(0.67 – 2.03)

1.33 
(0.69 – 2.57)

Manual Worker 0.59 
(0.26 – 1.35)

1.33 
(0.59 – 3.01)

0.99 
(0.39 – 2.51)

0.36 
(0.14 – 0.94)

0.31 
(0.11 – 0.93)

Retired 1.76 
(0.60 – 5.11)

3.55 
(1.16 – 10.79)

4.12 
(1.11 – 15.30)

1.71 
(0.63 – 4.64)

1.95 
(0.58 – 6.53)

Marital 
status

Singel 1.00 1.00 1.00 1.00

Married 0.65 
(0.38 – 1.12)

1.60 
(0.95 – 2.70)

0.89 
(0.53 – 1.50)

0.88 
(0.47 – 1.65)

Others 1.43 
(0.49 – 4.17)

0.62 
(0.22 – 1.74)

3.87 
(1.27 – 11.81)

3.46 
(0.96 – 12.37)

Income 
(million 
Tomans)

<5 1.00 1.00 1.00 1.00

5-10 0.72 
(0.39 – 1.33)

0.60 
(0.32 – 1.10)

0.41 
(0.20 – 0.85)

0.61 
(0.33 – 1.13)

>10 0.73 
(0.45 – 1.18)

1.51 
(0.94 – 2.42)

1.27 
(0.71 – 2.25)

0.57 
(0.35 – 0.91)

Number of 
children

None 1.00 1.00 1.00 1.00 1.00

One 0.97 
(0.52 – 1.80)

3.21 
(1.22 – 8.41)

1.74 
(0.94 – 3.24)

2.53 
(1.19 – 5.39)

0.62 
(0.33 – 1.16)

Two 0.92 
(0.57 – 1.49)

3.07 
(1.40 – 6.74)

1.69 
(1.05 – 2.72)

1.85 
(1.02 – 3.37)

0.77 
(0.48 – 1.23)

More than two 1.31 
(0.50 – 3.41)

78.82 
(6.50 – 955.83)

1.59 
(0.62 – 4.07)

2.01 
(0.64 – 6.34)

0.52 
(0.19 – 1.38)

Living arrange-
ment

0.62 
(0.33 – 1.16)

Living with a 
spouse 1.00 1.00 1.00

Living with 
family

1.77 
(1.12 – 2.80)

0.85 
(0.54 – 1.34)

1.47 
(0.58 – 3.76)

Living alone 4.13 
(1.41 – 12.08)

0.99 
(0.39 – 2.55)

1.33 
(0.84 – 2.10)
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Demographic correlates of stress, anxiety, and de-
pression

Our findings show that women, divorced or single indi-
viduals, and those with higher household incomes reported 
significantly higher levels of stress, whereas individuals 
with chronic illness or a history of hospitalization due to 
COVID-19 experienced lower stress. These results are con-
sistent with Ghanbari Afra’s study, which also identified 
significant relationships between demographic variables 
and stress levels [28]. Additionally, higher anxiety levels 
were reported among individuals aged 40-51 years and mar-
ried participants, mirroring results from studies conducted 
in Pakistan [29] and Iran [30]. However, discrepancies ex-
ist when compared to studies from Poland [31] and Korea 
[32], indicating potential cultural or contextual differences 
in the expression and management of anxiety.

Living arrangements and hospitalization due to CO-
VID-19 or its complications were significantly associated 
with depression. Participants living alone reported higher 
levels of depression, whereas those living with a spouse ex-
perienced lower depression levels. This finding aligns with 
the literature suggesting that social support, particularly 
from a spouse, can buffer against depressive symptoms 
during stressful events [33-36]. In contrast, individuals with 
a history of severe illness or hospitalization face increased 

risk for depression, likely due to the long-term psychologi-
cal impact of severe health challenges [37].

Health locus of control and stress

An important finding of this study was the significant 
inverse relationship between stress and the external health 
locus of control. Participants who attributed their health 
outcomes to external factors, particularly powerful others, 
reported lower stress levels. This is in contrast to studies 
such as those by Miličić et al., which found that patients 
with acute heart conditions exhibited higher external con-
trol beliefs and poorer psychological outcomes [38]. Simi-
larly, de Dios-Duarte et al. reported that Crohn’s disease 
patients with higher external control experienced elevated 
stress [39]. These divergent findings suggest that the role of 
external control in stress management may vary based on 
specific health conditions and personal beliefs.

Depression did not exhibit significant associations with 
any of the HLC dimensions in our study. However, a me-
ta-analysis indicated that external health control is gener-
ally correlated with anxiety and depression, while inter-
nal health control is inversely related to depression levels 
[40]. This inconsistency could be attributed to cultural dif-
ferences or the unique stressors related to the pandemic, 
which may alter the typical relationships between control 
beliefs and mental health outcomes.

Variables
Depression Anxiety Stress

Crude Adjusted Crude Adjusted Crude Adjusted

Chronic 
disease his-

tory

No 1.00 1.00 1.00 1.00 1.00

Yes 0.76 
(0.44 – 1.31)

0.24 
(0.09 – 0.65)

0.83 
(0.48 – 1.42)

0.32 
(0.17 – 0.60)

0.35 
(0.17 – 0.70)

COVID-19 
history

No 1.00 1.00 1.00

Yes 0.81 
(0.53 – 1.22)

0.85 
(0.56 – 1.28)

0.78 
(0.51 – 1.17)

COVID-19 
severity

Mild 1.00 1.00 1.00 1.00

Medium 1.45 
(0.83 – 2.55)

1.14 
(0.60 – 2.14)

1.34 
(0.77 – 2.35)

1.63 
(0.93 – 2.87)

Severe 0.85 
(0.30 – 2.33)

4.50 
(0.61 – 33.15)

0.62 
(0.22 – 1.74)

0.21 
(0.05 – 0.97)

COVID-
19-related 
hospitaliza-

tion

No 1.00 1.00 1.00 1.00 1.00

Yes 0.39 
(0.13 – 1.19)

0.07 
(0.01 – 0.65)

0.72 
(0.25 – 2.01)

0.19 
(0.04 – 0.87)

0.18 
(0.04 – 0.85)

Belief 0.99 
(0.94 – 1.04)

1.00 
(0.95 – 1.05)

1.03 
(0.98 – 1.08)

Effective people 0.98 
(0.94 – 1.02)

1.00 
(0.96 – 1.04)

0.96 
(0.92 – 1.00)

0.97 
(0.92 – 1.01)

Chance 1.00 
(0.96 – 1.04)

1.02 
(0.97 – 1.06)

1.03 
(0.99 – 1.08)
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Implications for mental health interventions

The findings of this study suggest that fostering an in-
ternal HLC could be a valuable strategy in mitigating 
stress, anxiety, and depression. Individuals who believe 
they can influence their health through their actions are 
more likely to engage in health-promoting behaviors 
and demonstrate resilience in the face of stressors [41]. 
Given the strong relationship between control beliefs 
and psychological outcomes, mental health interven-
tions should focus on strengthening individuals’ inter-
nal locus of control through cognitive-behavioral tech-
niques and psychoeducation.

Furthermore, demographic factors such as gender, mari-
tal status, and socioeconomic status play a critical role in 
mental health outcomes. Targeted interventions address-
ing the unique stressors faced by these groups may be par-
ticularly effective in reducing psychological distress.

Conclusion

The HLC is a key psychological factor influencing how 
individuals respond to stress, anxiety, and depression. 
Although the results of this study failed to show a strong 
predictor of HLC for stress, anxiety, and depression, 
promoting an internal locus of control through coun-
seling and educational programs could enhance mental 
health and well-being overally, particularly during times 
of crisis like the COVID-19 pandemic. Understanding 
the demographic and psychosocial correlates of mental 
health outcomes can inform more tailored and effective 
interventions, ultimately improving individuals’ ability 
to manage stress and maintain psychological resilience.

The study applies the HLC framework to explore psy-
chological distress, offering unique insights, including 
valuable information on how demographic factors in-
fluence mental health. Causality cannot be determined 
due to the study’s cross-sectional nature. Self-reported 
data may also be influenced by bias, affecting accuracy. 
Therefore, similar studies with other method, models 
and theories are suggestedEthical Considerations
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