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ABSTRACT

Background and Objective: Given the increasing prevalence of multiple sclerosis (MS) in
Iran and its associated physical and psychological burdens, this study aimed to investigate the
relationship between death anxiety, life expectancy, and depression in patients with MS.

Materials & Methods: This descriptive—correlational study was conducted on 320 patients
with MS registered with the Tehran MS Association between March and April 2023. Using
a convenience sampling method, 173 patients were selected for the final sample. Data were
collected using the Beck depression inventory-II, the Templer death anxiety scale, and the Snyder
Life Expectancy Scale. Statistical analysis was performed using Pearson correlation coefficients
and multiple regression analysis via SPSS software, version 23.

Results: The mean age of the patients was 39.26+5.75 years, and the majority were female
(74.6%). A significant positive correlation was observed between death anxiety and depression
(r=0.394, P<0.001), while a significant negative correlation was found between life expectancy
and depression (r=0.251, P<0.001). Furthermore, the results of the multiple regression
analysis showed a corrected coefficient of determination of 0.458, indicating that death anxiety,
life expectancy, and demographic variables (number of children, gender, marital status, and

C . education) accounted for 45.8% of the variance in depression levels among patients with MS.
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Introduction

hronic diseases affect various aspects of
individuals’ lives [1]. Multiple sclerosis
(MS) can cause a range of neurologic
symptoms, including blurred vision,
muscle weakness, and sensory deficits,
resulting from different patterns of axonal
damage [2].

The prevalence of MS varies significantly across dif-
ferent regions of the world. In Europe, the United States,
New Zealand, and Australia, the prevalence is approxi-
mately 1 in 1,000 individuals [3]. While the prevalence
of MS in Iran was historically low, recent studies indicate
a significant increase. Currently, the prevalence of MS in
Iran is moderate and continuing to rise. The prevalence
of the disease has been reported at 80 per 100,000 people
in Isfahan Province and at least 6 per 100,000 in Sistan
and Baluchistan Province [4]. Potential reasons for these
regional differences may include greater distance from
the equator, genetic factors, lower sun exposure, reduced
vitamin D intake, tobacco use, and viral transmission [5].
In Gilan Province, the prevalence of the disease has been
reported as 22.5 per 100,000 people [6]. Furthermore,
registry data for patients with MS in Mazandaran Prov-
ince from 2019 to 2021 indicate that the most common
MS phenotype in that region is relapsing—remitting MS,
accounting for 61.2% of cases, followed by secondary
progressive MS at 19.6% [7]. In addition to physical
challenges, patients with MS often experience signifi-
cant cognitive, mood, and behavioral impairments, such
as depression and anxiety [8].

Depression, which has a high prevalence among pa-
tients with MS, is considered a significant risk factor
for increased pain and suffering, reduced treatment ad-
herence, and a diminished quality of life (QoL) [9]. It
also exacerbates the severity and frequency of adverse
effects associated with pharmacologic treatments—in-
cluding fatigue, nausea, and cognitive impairment—
which further degrades QoL [10]. Failure to recognize
and adequately treat depressive symptoms, or neglecting
comorbid psychological issues, can result in the worsen-
ing of physical symptoms and a decline in the patient’s
social functioning. Therefore, the accurate diagnosis,
treatment, and follow-up of depressive symptoms are of
paramount importance, as these interventions can sub-
stantially support the management of physical symp-
toms [11]. Jafari et al. [12] investigated the relationship
between stress, anxiety, depression, and QoL in patients
with MS, demonstrating a statistically significant asso-
ciation between patients’ levels of stress, depression, and
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anxiety and their overall QoL, as well as their scores on
physical and psychological subscales.

A relationship exists between death anxiety and de-
pression in patients with MS. Death anxiety is a form of
anxiety experienced by living individuals that can affect
existential health and, in particular, mental health func-
tioning [13]. Patients with chronic illnesses often report
high levels of death anxiety [14]. Khaki et al. [15] ex-
amined the relationship between depression, death anxi-
ety, and QoL among elderly residents of Saqqez, dem-
onstrating a statistically significant correlation (r=0.42)
between depression, death anxiety, and QoL. Another
study compared spiritual health, hope, and death anxiety
between two groups—patients with treatable cancer and
individuals without cancer—and found a statistically
significant difference between the groups, with death
anxiety being higher in the cancer cohort [16].

Hanna and Strober [17] examined the backgrounds,
consequences, and differential effects of anxiety and de-
pression on the well-being and QoL in patients with MS.
Their results indicated that levels of anxiety and depres-
sion are high in this population and that anxiety is associ-
ated with reduced QoL and poorer sleep quality.

Snyder, the founder of hope theory, defines hope as
the ability to generate pathways toward desired goals—
despite existing obstacles—combined with the motiva-
tional agency necessary to utilize those pathways. Stud-
ies have shown that hope can facilitate positive change
and enhance an individual’s physical and psychological
health. Conversely, a lack of hope can adversely affect
mental health and contribute to the development of dis-
ease [18]. When individuals possess hope for life, they
are more likely to form meaningful relationships, view
the future with greater optimism, and—even under the
most adverse conditions—focus on positive aspects,
connect with others, and continue to engage with life
[19].

Shahangian and Areshk [20] investigated the effect of
cognitive-behavioral therapy (CBT) on depression and
life expectancy in patients with MS, noting that CBT
significantly increased hope for life. Although this inter-
vention appeared effective in alleviating symptoms, the
reduction in depression was not reported as statistically
significant.

Zeidabadinejad [21] examined the effectiveness of
meaning therapy on life expectancy and depression
among patients with MS affiliated with the MS Patients
Support Association in Sirjan. The findings indicated
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that meaning therapy had a statistically significant im-
pact on both increasing life expectancy and reducing
depression.

Asadollahzadeh et al. [22] examined the relationships
between disability status, depression, and health-related
quality of life among patients with MS in Tehran. High-
er disability was associated with poorer physical QOlI,
whereas greater depression was associated with poorer
physical and mental QoL. These findings suggest that,
in the absence of adequate support, MS can lead to in-
creased depression and reduced life expectancy in pa-
tients. Other studies have also indicated that hope for life
is significantly associated with depression and QoL in
patients with heart disease. Based on these results, male
and female patients with heart disease differed signifi-
cantly in their levels of life expectancy and QoL [23].

One study assessed the relationship between death
anxiety, loneliness, and psychological well-being among
elderly residents in nursing homes; the findings revealed
that life expectancy significantly influenced death anxi-
ety and QoL in this elderly population [24].

Ochoa-Morales et al. [25] investigated the QoL in pa-
tients with MS and its relationship to depressive symp-
toms and physical disability in MS and related disorders.
The challenges arising from MS—including the treat-
ment process, the unpredictability of disease relapses,
the inability to manage self-care, concerns regarding
treatment costs, and issues such as job loss and medica-
tion-related adverse effects—increase patients’ vulner-
ability to psychological disorders. Research has shown
that hope is significantly associated with health-related
behaviors, including reduced resistance to treatment,
decreased negative emotions, increased adaptive be-
haviors, and improved medical adherence. The authors
argued that the link between hope, health-related be-
haviors, and medical challenges provides patients with
a unique perspective that influences how they cope with
the disease [26].

Baxter and Sirois [27] demonstrated that hope influ-
ences how patients respond to illness, finding that higher
levels of hope in ill individuals predict positive and adap-
tive responses to the disease. Similarly, a meta-analysis
by Ritschel and Cassiello-Robbins [28] concluded that
there is a statistically significant negative relationship
between life expectancy and depressive symptoms.

Given that depression in patients with MS is associated
with multiple consequences—including reduced QoL,
decreased treatment adherence, and declines in psycho-
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logical and social functioning—identifying its contribut-
ing factors is of critical importance. Death anxiety, as a
core dimension of existential anxiety, can adversely af-
fect the mental health of patients with chronic illnesses.
Conversely, hope for life may serve as a protective factor
against depression. Therefore, the present study exam-
ined the relationships between death anxiety, life expec-
tancy, and depression in patients with MS.

Materials and Methods

The present study is considered an applied research in
terms of objectives and is of a descriptive-correlational
type in terms of research method. The study population
consisted of 320 individuals with MS who had medical
records at the MS Association of Tehran and had referred
to the association for examinations and treatment proce-
dures between April 2023 and May 2023.

The minimum sample size was determined using
G'Power software, version 1.3 for multiple regression
analysis, with an effect size of 0.15, a significance level
(a) of 0.05, and a power (1) of 0.95. Based on these
parameters, the minimum required sample size was cal-
culated; ultimately, 173 participants were selected and
analyzed using a convenience sampling method.

After obtaining the necessary permissions and coordi-
nating with the center’s management, authorization to
conduct the study at the MS Association was granted.
During site visits to the MS Association, the research
objectives were explained to potential participants. Af-
ter selecting the sample, patients with MS were invited
to complete the research instruments. Participants were
assured that all information would be kept strictly confi-
dential and that results would be reported only in aggre-
gate form, without mentioning names or any identifying
details.

The demographic information form collected data in-
cluding age, gender, marital status, educational level,
birth order, and disease duration.

Beck depression inventory —second edition

The Beck depression inventory—second edition (BDI-
IT) consists of 21 items developed by Beck et al. (2000)
to measure the behavioral, cognitive, and somatic symp-
toms of depression [29]. Each item offers four response
options, scored on a scale of 0 to 3, which represent vary-
ing levels of depressive symptoms ranging from mild to
severe. Total scores range from 0 to a maximum of 63.
Scores from 0 to 9 indicate no depression or a normal
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mood; scores of 10 to 16 reflect mild depression; scores
of 17 to 29 indicate moderate depression; and scores of
30 to 63 represent severe depression.

In a study of Iranian participants conducted by Fata et
al. [30], the Cronbach’s o was reported as 0.91. In the
present study, the reliability of this instrument was esti-
mated using Cronbach’s o to be 0.89.

Templer’s death anxiety questionnaire [31]

Developed by Templer in 1979, this 15-item question-
naire consists of statements designed to assess individual
attitudes toward death [31]. It utilizes a yes/no response
format, with total scores ranging from 0 to 15.

The questionnaire was translated into Persian in 1997.
Rajabi and Bahrani reported a Cronbach’s o of 0.89
for this scale [32]. Furthermore, in a study titled “An
evaluation of psychometric properties of the Templer’s
death anxiety scale-extended among a sample of Iranian
chemical warfare veterans,” Sharif Nia et al. demonstrat-
ed that the convergent and discriminant validity for all
factors of the scale was acceptable. They also reported
a Cronbach’s o of 0.88, indicating acceptable construct
reliability (exceeding the 0.70 threshold), and an intra-
class correlation coefficient (ICC) of 0.87 [33]. In the
present study, the Cronbach’s a for this instrument was
0.85.

Snyder’s hope scale [18]

This 12-item scale was developed by Snyder et al.
[18] to assess hopefulness. The instrument consists of
12 statements rated on a five-point Likert scale, rang-
ing from “strongly disagree” to “strongly agree.” Ad-
ministered as a self-report questionnaire, higher scores
indicate greater hope for life [18]. The scale’s internal
consistency has been reported to range from 0.74 to 0.84.
Test re-test reliability is reported at 0.8, with studies in-
dicating that reliability remains higher than this over pe-
riods exceeding 8 to 10 weeks [34]. In the present study,
reliability was estimated using Cronbach’s a to be 0.9.

Data analysis

Data were analyzed using SPSS software, version 23.
Descriptive statistics, including frequency tables, dia-
grams, measures of central tendency, and measures of
dispersion, were used to summarize the data. For infer-
ential statistics, Pearson’s correlation coefficients were
applied to examine the relationships between variables,
and multiple regression analysis was employed to identi-
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fy associated factors. The level of statistical significance
for this study was set at P<0.05.

Results

A total of 173 individuals with MS participated in the
study, with a mean age of 39.26+5.75 years. The sample
included 44 males and 129 females. Regarding marital
status, 93 participants were married and 80 were single.
In terms of educational attainment, 36 participants held a
high school diploma, 12 had an associate degree, 73 held
abachelor’s degree, 46 had a master’s degree, and 6 held
a PhD. Regarding birth order, 66 participants were the
firstborn, 60 were the second child, 23 were the third, 12
were the fourth, and 5 were the fifth or sixth child, while
1 participant reported being the seventh or eighth child
in their family. The mean duration since the participants’
initial diagnosis was 10.68+2.53 years (Table 1).

Descriptive statistics for death anxiety, life expectancy,
and depression are presented in Table 2.

To evaluate the study’s hypotheses, we examined the
relationships between variables using appropriate sta-
tistical tests. To conduct parametric comparison and
correlation analyses, the assumption of normality was
assessed, particularly for the dependent variables. The
results of the Kolmogorov—Smirnov test indicated no
statistically significant deviations across any of the study
variables, confirming that the data were normally dis-
tributed. Furthermore, all skewness and kurtosis values
fell within the range of —2 to +2, indicating that the vari-
ables did not exhibit significant skewness or kurtosis. To
test the secondary hypotheses of the study, a correlation
matrix was employed.

The correlation matrix revealed a statistically signifi-
cant positive relationship between death anxiety and
depression (r=0.394, P<0.001), suggesting that as death
anxiety increases, depression levels also increase. Ad-
ditionally, a statistically significant negative relationship
was observed between life expectancy and depression
(r=—0.251, P<0.001), indicating that higher life expec-
tancy is associated with lower depression levels. Based
on the magnitude of these correlation coefficients, both
death anxiety and life expectancy shared a weak associa-
tion with depression (Table 3).

To examine the contribution of the independent vari-
ables in predicting depression among patients with MS,
a multiple regression analysis was conducted. The mul-
tiple correlation coefficient (R) between the set of inde-
pendent variables and the dependent variable was 0.532,
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Table 1. Frequency of depression according to demographic information

Variables Category No. (%) MeanSD F/T P
1% 66(38.2) 18+1.5
2nd 60(34.7) 17.5+1.2
3 23(13.3) 16£2.5
4t 12(6.9) 15+1.9
Birth order F=2.5° <0.001
5t 5(2.9) 14.2+43.1
6t 5(2.9) 135.43.6
7t 1(0.6) 12.4+2.4
g 1(0.6) 11.5+3.4
Male 44(25.4) 15.3+1.6
Gender =-2.15° <0.001
Female 129(74.6) 18.5+0.9
Married 93(53.8) 16.8+1.4
Marital status t=-2.12° <0.001
Single 80(46.2) 19.7+¢1.3
Diploma 36(20.8) 20.1£1.9
Associate 12(6.9) 16.44+2.8
Education Bachelo's 73(42.2) 17.3+1.1 F=3.05° <0.001
Maste's 46(26.6) 16.2+1.7
phD 6(3.5) 14.6+4.2

*Analysis of variance, "T-test.

indicating a moderate-to-strong association between the
variables and depression.

The adjusted coefficient of determination was 0.258,
suggesting that death anxiety, life expectancy, birth order
(the number of the child in the family), sex, marital sta-
tus, and educational level collectively explained 25.8%
of the variance in depression scores. The remaining vari-
ation is attributable to factors outside the current model.

To ensure the validity of the regression analysis, classi-
cal regression assumptions were assessed. The Durbin—
Watson statistic was 1.89, which falls within the standard
range (1.5 to 2.5), supporting the assumption of no au-
tocorrelation in the residuals. Furthermore, inspection of
the Q—Q plot and the scatterplot of standardized residu-
als against predicted values confirmed that the assump-
tions of error normality and homoscedasticity (constant
variance) were satisfied.
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Finally, an analysis of variance (ANOVA) confirmed
that the regression model was statistically significant
at the P<0.01 level. All variables included in the model
were identified as significant predictors of depression
within the target population.

Specifically, demographic variables (birth order, mari-
tal status, sex, and educational level), alongside death
anxiety and life expectancy, significantly predicted de-
pression. Based on the standardized beta coefficients,
death anxiety exerted a greater and more direct influence
on predicting depression than life expectancy.

As shown in Table 4, when death anxiety and life ex-
pectancy were entered simultaneously into the model,
they explained 25.8% of the variance in depression
(R?=0.284; adjusted R?>=0.258). For every one-unit in-
crease in the death anxiety score, depression increased
by 1.507 units (B=1.507, P<0.001). Conversely, for
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Table 2. Descriptive statics of the main study variables

Current Psychosomatic Research

Variables Min Max MeantSD
Total score of death anxiety 0 15 24.59+2.36
Total score of life expectancy 30 60 43.1+5.31
Total score of depression 0 45 17.91+5.27
Current Psychosomatic Research
Table 3. Correlation matrix among the study variables
Variables Depression Death Anxiety Life Expectancy
Depression 1
Death anxiety 0.394 1
Life expectancy -0.251 0.019 1

every one-unit increase in the life expectancy score, de-
pression decreased by 0.447 units (B=—0.447, P=0.004).

Additionally, the regression coefficients for sex and
marital status were positive, indicating that women and
single individuals experienced significantly higher lev-
els of depression than men (P<0.001) and married indi-
viduals (P=0.008), respectively.

The coefficient for birth order was B=—1.658 (P=0.003),
indicating that as birth order increases (e.g. moving from
the first-born to the second or third child), the mean de-
pression score decreases by 1.658 units. In other words,
children with a lower birth order (i.e. those born earlier
in the family) exhibited higher depression scores.
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Moreover, the negative coefficient for education
(B=—2.64, P<0.001) indicated that higher levels of edu-
cation are associated with decreased depression levels
among patients with MS.

Discussion

The aim of this study was to investigate the relation-
ship between death anxiety, life expectancy, and depres-
sion in patients with MS. The results revealed a positive
and statistically significant association between death
anxiety and depression among MS patients; specifically,
higher levels of death anxiety were associated with in-
creased depression scores. These findings are consistent
with the results reported by Khaki et al. [15], Esfahan et
al. [16], and Ochoa-Morales et al. [25].

Table 4. Coefficients of independent variables in predicting depression in MS patients

Non-standard Coefficients

Statistical Indicators ?t::c::t‘: P
B Standard Error 2
Birth order (1% child=1, 2™ child=2, etc.) 1.658 0.981 -0.123 -2.671 0.003
Marital status (O=married, 1=single) 0.162 1.566 0.117 2.103 0.008
Gender (1=female, O=male) 1.955 1.679 0.286 3.164 <0.001
Education level (_O=d|p|0ma_, 1=associate, 2=bachelor, 264 0.646 0277 3.09 <0.001
3=master, 4=doctorate)

Death anxiety 1.507 0.266 0.377 5.666 <0.001
Life expectancy 0.447 0.155 -0.194 -2.892 0.004

Current Psychosomatic Research
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A significant inverse relationship was also observed
between life expectancy and depression in patients with
MS. Accordingly, as depression levels increase, per-
ceived life expectancy decreases. This finding aligns
with previous investigations by Stapersma et al. [35],
Semenchuk et al. [26], and Morgan et al. [36]. Further-
more, the results indicated that death anxiety was a more
potent predictor of depression in MS patients than either
demographic variables or life expectancy.

In a related study, death anxiety scores among MS pa-
tients were found to be relatively low; however, a mod-
erate association was observed between disability and
death anxiety within that population. Additionally, that
research indicated that depression was significantly as-
sociated with fatigue and disability, and that psychotic
and neurocognitive deficits influenced patients’ experi-
ences regarding death [14].

Overall, increasing perceived life expectancy in pa-
tients with MS may help mitigate the relationship be-
tween death anxiety and depression. By challenging
negative automatic thoughts and identifying and correct-
ing cognitive distortions, this approach enables patients
to move away from rigid “should/shouldn’t” rules and
idealistic beliefs, allowing them to accept their illness
and come to terms with it rationally [37].

Furthermore, by modifying cognitions and correcting
irrational beliefs, an individual’s attitude toward them-
selves, the world, and the future is transformed. Conse-
quently, patients may adopt a new perspective character-
ized by greater flexibility, rather than focusing on their
physical limitations and feelings of hopelessness regard-
ing the future.

Several limitations of this study must be acknowl-
edged. First, the reliance on questionnaires and self-re-
port instruments to collect data may have introduced re-
sponse biases, a concern compounded by the inability to
conduct qualitative assessments. Second, the sample was
limited to MS patients aged 18 to 60 who were members
of the MS Association in Tehran; therefore, the gener-
alizability of these findings to non-members or to MS
patients in different geographic regions may be limited.
Finally, the scarcity of existing literature made compar-
ing these findings with previous studies difficult, and the
study may have been affected by patients’ potentially
low motivation or engagement during the completion of
the questionnaires.
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The failure to account for certain psychological vari-
ables—such as client expectations, psychological mind-
edness and insight, life events coinciding with the study
period, client motivation, and concurrent stressors dur-
ing data collection—as well as demographic variables
(e.g. age and socioeconomic status) may threaten the
internal validity of this study.

Regarding practical recommendations, given that in-
creased life expectancy is associated with reduced de-
pression in patients, it is suggested that the cognitive
dimension be integrated into rehabilitation programs
designed for individuals with MS. Furthermore, in light
of the role hope plays in the relationship with depres-
sion, and considering the numerous studies highlighting
the importance of life expectancy in people with chronic
conditions, we recommend the development of positive
psychology—based interventions for this population. Fi-
nally, due to the direct relationship between death anxi-
ety and depression levels, counseling sessions should in-
corporate strategies specifically designed to help patients
manage and reduce death anxiety.

Conclusion

In conclusion, this study demonstrates that as death
anxiety increases among individuals, depression also
increases; conversely, as perceived life expectancy in-
creases, depression levels decrease. Therefore, clinical
efforts should be directed toward developing strategies
to enhance life expectancy in these patients. Such inter-
ventions might include techniques such as visualizing
one’s life in the best possible light, calibrating expecta-
tions of an ideal life, setting and documenting personal
life goals, emphasizing personal strengths, strengthening
supportive relationships, engaging in rewarding activi-
ties, and joining purpose-driven social groups. Imple-
menting such interventions may help prevent the onset
or exacerbation of depression in patients with MS.
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