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ABSTRACT

Background: The COVID-19 pandemic disrupted daily life and posed mental health challenges.
Evidence of changes in self-perceived mental health (SPMH) remains limited. This study aimed to
examine psychosocial and pandemic-related predictors of declines in SPMH.

Methods: A cross-sectional online survey was conducted among 648 Iranian adults from August
to September 2022. Multivariate logistic regression was used to identify factors associated with
worsening SPMH from the pre- to the pandemic period.

Results: Most participants were female (60.3%), urban (96.9%), and aged 35-54 years (mean=45.8),
with 67.0% holding postsecondary education. Overall, 45.1% reported a decline in mental health. In
multivariate analysis, frequent loneliness showed the strongest association (odds ratio [OR]=3.34;
95% confidence interval [CI], 1.87%, 5.96%), followed by moderate/severe stress (OR=2.49; 95% CI,
1.66%, 3.74%). Economic strain from income loss increased risk (OR=1.64; 95% CI, 1.10%, 2.45%).
Behavioral changes, including altered sleep (OR=1.95; 95% CI, 1.23%, 3.10%) and increased TV
viewing (OR=1.63; 95% CI, 1.08%, 2.46%), were also associated with poor SPMH. COVID-19
exposure factors (infection, bereavement, vaccination) were significant in initial models but lost
significance after psychosocial variables were added, suggesting mediation by loneliness and stress.

Conclusion: Loneliness, stress, financial strain, and lifestyle disruption were strongly associated
with poor SPMH among urban Iranian adults during the COVID-19 pandemic. The attenuation of
exposure effects after psychosocial adjustment suggests indirect pathways, warranting mediation
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Introduction

andemics, such as COVID-19 (2020-

2022), pose significant risks to public

mental health [1]. The COVID-19 pan-

demic-induced lockdowns and related re-

strictions disrupted employment, income,

education, transportation, family relation-
ships, and leisure activities, while fears of infection com-
pounded psychological strain [2].

Previous studies have mainly focused on specific men-
tal health symptoms, such as stress, anxiety, depression,
insomnia, and loneliness [3, 4]. However, overall self-
perceived mental health (SPMH), a holistic indicator in-
fluenced by multiple psychosocial and exposure factors,
has received less attention. SPMH is typically measured
using a single Likert-scale question and has demonstrat-
ed reliability, validity, and ease of administration [5, 6].
Although socioeconomic differences in reliability exist,
self-rated measures often perform as well as or better than
assessments of functional ability, chronic disease, and
psychological well-being [7, 8]. They correlate positively
with broader health scales, show moderate to substantial
test, re-test reliability, and predict mortality [9—11].

Synthesizing this evidence, SPMH offers a rapid, vali-
dated metric for monitoring mental health during crises,
complementing symptom-specific measures [3—11]. Un-
like discrete symptom tracking, SPMH captures cross-
cutting changes arising from simultaneous shocks to
work, family life, and social participation, making it crit-
ical for fast-moving emergencies, such as COVID-19.

Despite these advantages, few studies have examined
changes in SPMH before and during the pandemic. Ca-
nadian time-series analyses revealed declines in positive
mental health [12, 13], Swedish cross-sectional research
linked poor SPMH to anxiety and depression among
seniors [14], and Latin American/Spanish studies high-
lighted gender disparities without uniform longitudinal
designs [15]. However, methodological heterogeneity
and cultural differences (individualist versus collectiv-
ist norms) limit generalizability. In collectivist contexts
such as Iran, strong family ties may buffer loneliness or
intensify caregiving stress, especially within multigen-
erational households and during economic shocks. This
underscores the need for context-sensitive evidence that
tracks changes across phases while considering socio-
cultural factors [12—15].
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Research on perceived mental health during the pan-
demic has largely focused on symptoms (stress, depres-
sion, anxiety, PTSD, insomnia, loneliness, sadness,
hopefulness) [4, 16-19]. Few studies have assessed
overall SPMH and its determinants in non-Western,
resource-constrained settings. Addressing this gap is
essential to clarify whether declines reflect pandemic-
related psychosocial and exposure factors rather than
symptom-specific measures.

This study examined changes in SPMH among Irani-
ans from the pre-COVID-19 to the pandemic periods
and identified key determinants, including loneliness,
stress, social participation, income disruptions, bereave-
ment, infection, and routine changes, selected based on
prior evidence of their relevance during COVID-19 [4,
16-19]. Using retrospective survey data, we aimed to
provide a holistic perspective that complements symp-
tom-focused findings and situates Iranian evidence
within global discourse while foregrounding its unique
sociocultural context.

Methods
Study design

This cross-sectional survey drew on a self-developed,
web-based questionnaire administered to the Iranian
population aged 18 and over during August—September
2022, a period when most COVID-19 restrictions had
been lifted. A convenience online sampling approach
was used. Core items—including Likert scales mea-
suring SPMH—were adapted from the validated 2020
Canadian Perspectives Survey Series 3: Resuming eco-
nomic and social activities during COVID-19 [20].

To ensure linguistic and cultural equivalence, the in-
strument followed a rigorous translation protocol. Two
bilingual experts independently completed forward
translations from English to Persian, followed by a back-
ward translation from Persian to English by a third expert
to assess semantic, idiomatic, experiential, and concep-
tual equivalences. Discrepancies were resolved by con-
sensus among translators and the research team. Cultural
adaptation reviewed items for contextual relevance and
refined wording to reflect Iranian norms and reporting
tendencies (e.g. stigma in mental health responses).

Following adaptation, pilot testing with 30 participants
combined online administration with brief debriefs to
assess clarity, comprehension, and cultural appropriate-
ness. The feedback led to minor revisions improving in-
terpretability and reducing potential bias. Although the
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instrument was not formally psychometrically validated,
it underwent structured adaptation and piloting. The
final questionnaire contained 50 items covering demo-
graphics, COVID-19 infection and vaccination history,
employment and income, commute to work, and mental
health before and during the pandemic.

Survey dissemination leveraged email, SMS, and so-
cial media (especially WhatsApp), supplemented by in-
stitutional mailing lists and sharing across diverse com-
munity and professional networks in multiple provinces
to broaden reach and reduce platform-related bias. The
inclusion criteria required participants to be permanent
residents of Iran for >3 years (to ensure exposure to
the sociocultural/policy context pre- and during CO-
VID-19), to possess sufficient literacy to comprehend
the questionnaire, to have internet access, and to be >18
years of age (legal capacity for consent).

We acknowledge that these criteria may introduce se-
lection biases, such as residency requirements that may
exclude recent migrants, and internet/literacy prerequi-
sites that may favor urban, more educated participants.
Mitigation strategies included platform diversification,
intensified outreach beyond Tehran, ongoing monitor-
ing of sample composition, and emphasis on anonym-
ity to reduce participation deterrents among stigmatized
groups. Participants with missing key outcome data
(SPMH before and during the pandemic) or failing in-
clusion criteria were excluded, preserving analytic in-
tegrity for change-score comparisons while recognizing
that listwise exclusion can bias estimates if missingness
is non-random.

In total, 648 participants completed the survey; 628
(96.9%) resided in urban areas, including 394 partici-
pants from Tehran Province, Iran. Given the urban pre-
dominance, estimates primarily reflect digitally con-
nected urban populations; generalizations to rural or
lower-access groups should be made with caution. The
breadth of content, spanning sociodemographic charac-
teristics before and during COVID-19, exposures (infec-
tion, vaccination, bereavement), employment/income,
commuting, lifestyles, and mental health, supports a
comprehensive assessment of pandemic-related changes
in SPMH within this context.

Measures

The dependent variable in this study was the change
in SPMH before and during the COVID-19 pandemic.
SPMH was assessed through two survey questions:
“How was your mental health in general before the pan-
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demic?” and “How was your mental health in general
during the pandemic?” Both questions used a four-point
Likert scale with the following responses: ‘poor’, ‘fair’,
‘good’, and ‘excellent’ (Figure 1). Based on a cross-
tabulation of responses, participants were categorized
into three groups according to changes in their SPMH:
(1) “worsened” (292 participants whose mental health
declined during the pandemic); (2) “unchanged” (333
participants whose SPMH remained stable); and (3)
“improved” (23 participants who reported better mental
health during the pandemic). Because the “improved”
category was small, it was combined with “unchanged”
for both bivariate and multivariate analyses. Thus, the
dichotomized dependent variable was coded 0 = “un-
changed/improved” and 1="worsened.” This study ex-
amined the factors contributing to the risk of self-per-
ceived worsened mental health during the pandemic. We
acknowledge that differences in SPMH ratings across
the two time points may be affected by recall bias, poten-
tially influencing estimates of health inequalities among
socioeconomic groups [21].

The independent variables were grouped into two
broad categories: Psychosocial and COVID-19 exposure
factors. Psychosocial factors included loneliness, social
participation, stress, changes in sleep schedule, changes
in TV-watching schedule, and perceived impact of CO-
VID-19 on income and living expenses. Loneliness was
measured by: “In general, how lonely did you feel dur-
ing the pandemic?” (five-point Likert: ‘never’, ‘rarely’,
‘sometimes’, ‘often’, ‘always’). Due to small counts,
‘never’ was merged with ‘rarely’, and ‘often’ with ‘al-
ways’. Social participation was measured by: “During
the pandemic, were you a member of or did you par-
ticipate in activities of any sports or recreational clubs
or team, cultural or educational organization, specialized
organization or association, charitable organizations, or
religious organization?” (responses Yes/No). Stress was
measured by: “In general, what was your level of stress
since the beginning of the COVID-19 pandemic?” (five-
point Likert; ‘no stress’, ‘a little stress’, ‘moderate stress’,
‘severe stress’). Due to the small numbers, ‘none’ was
merged with ‘a little’, and ‘moderate’ with ‘severe.’ Per-
ceived income impact was measured by: “Which of the
following best describes the impact of the pandemic on
your income status and ability to meet living expenses?”
(major negative, minor negative, moderate negative, no
impact, positive). ‘None’ was merged with ‘positive’.
Changes in sleep and TV-watching schedules were as-
sessed using yes/no items asking whether weekly sched-
ules changed due to the pandemic. COVID-19 exposure
factors were measured by four questions: ever had CO-
VID-19 infection (No/Yes); ever had any first-degree
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relatives with COVID-19 infection (No/Yes); ever lost
a loved one due to COVID-19 (No/Yes); and number of
COVID-19 vaccine doses received (less than 3 vs 3+).

A set of theoretically relevant background factors was
included to adjust relationships between psychosocial/
COVID-19 exposure factors and SPMH: gender, age,
marital status, education level, immune system defects
during the pandemic (No/Yes), employment status dur-
ing the pandemic, and monthly income during the pan-
demic. Table 1 presents descriptive distributions for
these variables.

Analyses

This study used two types of statistical analyses. First,
chi-square tests were used to examine the relationship
between each covariate and the response variable. Sec-
ond, the risk of worsened SPMH before and during the
COVID-19 pandemic was analyzed using multivariate
analyses with IBM SPSS software, version 29.0. Since
the dependent variable was a binary outcome, binary
logistic regression was employed to examine the contri-
bution of psychosocial and COVID-19 exposure factors
to the decline in SPMH, while adjusting for background
factors. Bivariate analyses present percentage distribu-
tions of each independent variable by the dependent
variable and report unadjusted odds ratios (OR). To ex-
plore potential mediation, two multivariate models were
estimated: Model 1 included exposure and background
factors, and model 2 included psychosocial variables.
The attenuation of the exposure coefficients in Model 2
was interpreted as indicative of possible mediation by
psychosocial factors.

Although ordinal logistic regression is the appropri-
ate method for an ordinal dependent variable with three
categories (“worsened,” “unchanged,” and “improved”),
the small sample size in the “improved” category (only
23 cases) made a reliable analysis infeasible. Specifi-
cally, 67% of cells had zero frequencies, compromising
the validity of the results. We acknowledge that dichoto-
mizing the dependent variable and collapsing covariate
categories may cause some information loss and reduce
statistical precision; this approach was necessary given
the small sample size to maintain model stability. Dif-
ferences in percentages and OR were significant at a
P<0.05.
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Results
Background characteristics

Table 1 summarizes participants’ demographic and
psychosocial profiles, highlighting sample features rel-
evant to interpretation and adjustment strategies. Most
participants were female (60.3%), which may intro-
duce gender-related bias given documented disparities
in pandemic stress burdens; this is addressed in subse-
quent analyses. The majority were aged 35-54 (57.7%;
MeanSD age, 45.8£13.0), situating the sample within
midlife, a stage often associated with heightened work-
family stress during crises. Most were married (60.3%),
a factor potentially influencing social support and cop-
ing mechanisms. Educational attainment was relatively
high, with 67.0% reporting postsecondary education,
suggesting socioeconomic advantages that may moder-
ate stress responses. Employment during the pandemic
was common (64.8%), which could amplify exposure
to pandemic-related stressors compared to non-working
individuals. Income distribution showed 72.4% earning
less than 100 million Rials monthly, indicating financial
vulnerability that may intersect with perceived stress and
mental health outcomes. Nearly all participants lived in
urban areas (96.9%), particularly Tehran Province, rais-
ing concerns about urban stressors and resource access.
The health status was generally robust, with 93.0% of
the participants reporting no immune system disorders,
minimizing confounding by chronic illness.

SPMH changed markedly during the pandemic. Fig-
ure 1 shows that the proportion of participants rating
their mental health as “poor” rose from 1.7% before
COVID-19 to 15.1% during the pandemic, and “fair”
increased from 17.9% to 38.6%. Conversely, “good” de-
clined from 60.3% to 36.7%, and “excellent” dropped
from 20.1% to 9.6%. Overall, 45.1% reported worsening
mental health, underscoring the pandemic’s psychologi-
cal toll and the need to examine demographic and expo-
sure correlates of these shifts.

Other characteristics included changes in daily routines
(e.g. 23.0% altered sleep schedules; 34.1% changed TV
viewing), which may signal behavioral stress markers.
COVID-19 exposure was substantial: 65.5% had been
infected, 74.1% had infected first-degree relatives, and
28.8% experienced bereavement, all of which may have
compounded psychological strain. Vaccination coverage
was high (63.0% received three or more doses), reducing
health risks but not necessarily mitigating psychosocial
impacts. Regarding social and emotional factors, 67.7%
reported no group participation, and loneliness was fre-
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Figure 1. SPMH of Iranians before and during covid-19 pandemic: 2022 (% of respondents)

quent (often/always in 18.9%), both of which are rel-
evant to stress vulnerability. Stress levels were notable,
with 54.5% reporting moderate/severe stress and 53.9%
perceiving negative financial impacts, reinforcing the
multidimensional nature of pandemic burden.

Bivariate analysis

The bivariate results in Table 2 indicate that changes in
SPMH from before to during the COVID-19 pandemic
were significantly associated with various psychosocial,
COVID-19 exposure, and background factors, exclud-
ing social participation, age, marital status, employment,
and income.

Participants who often or always experienced loneli-
ness during the pandemic were substantially more likely
to report worsened mental health than those who never
or rarely felt lonely (68.1% vs 30.1%; OR=4.96, 95%
CL 3.10%, 7.92%). A dose-response pattern was evi-
dent, with intermediate odds for those who sometimes
felt lonely (50.6%; OR=2.38, 95% CI, 1.66%, 3.42%).
Similarly, moderate-to-severe stress was strongly asso-
ciated with worsened mental health (59.4% vs 29.6%;
OR=3.49, 95% CI, 2.50%, 4.87%), reinforcing a gra-
dient of risk across stress levels. Economic strain also
had a notable effect: Participants reporting negative im-
pacts on income and living expenses had higher odds
of worsened mental health (52.3% vs 38.5%; OR=1.75,
95% CI, 1.28%, 2.39%). Disruptions in daily routines
were influential. Those with changes in sleep schedules
(64.4% vs 39.3%; OR=2.80, 95% CI, 1.91%, 4.10%)
or TV-watching schedules (57.9% vs 38.4%; OR=2.21,
95% CI, 1.59%, 3.07%) were at elevated risk.
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COVID-19 exposure factors also mattered: having had a
COVID-19 infection (OR=1.49, 95% CI, 1.07%, 2.07%)
or having a first-degree relative infected (OR=1.44, 95%
CI, 1.01%, 2.07%) increased the odds of worsened men-
tal health. Experiencing the loss of a loved one due to
COVID-19 was associated with higher odds (OR=1.64,
95% CI, 1.16%, 2.31%). Receiving three or more vac-
cine doses was modestly associated with worsened men-
tal health (OR=1.57, 95% CI, 1.13%, 2.18%). Among
background factors, women compared to men (50.3% vs
38.3%; OR=1.63, 95% CI, 1.18%, 2.24%), participants
with post-secondary education compared to those with
high school or less (47.7% vs 40.1%; OR=1.36, 95% CI,
1.00%, 1.90%), and those with immune system defects
compared to those without (59.1% vs 43.5%; OR=1.87,
95% CI, 1.01%, 3.49%) were at higher risk of worsened
mental health.

Multivariate analysis

Table 3 presents adjusted ORs and 95% confidence in-
tervals from two multivariate logistic regression models
examining perceived worsened mental health (SPMH
decline). Model 1, which included COVID-19 exposure
factors and background variables, showed that some ex-
posure variables were initially associated with SPMH
decline. For example, having lost a loved one to COV-
ID-19 (OR=1.49, 95% CI, 1.01%, 2.18%) and receiving
three or more vaccine doses (OR=1.59, 95% CI, 1.09%,
2.33%) were significant predictors.

Model 2, which added psychosocial factors (loneliness,
stress, income strain, lifestyle disruptions), revealed that
these psychosocial variables were strongly associated
with perceived mental health decline. Participants who
often or always felt lonely during the pandemic were
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Table 1. Percent and frequency distributions of the study participants, according to selected variables, Iran, 2022

Variables No. (%)*
Response variable SPMH from before to amid COVID-19 Unchanged/improved 356(54.9)
P pandemic worsened 292(45.1)
Never/rarely 256(40.8)
Feeling lonely during the pandemic Sometimes 253(40.3)
Often/always 119(18.9)
Social participations during the No 432(66.7)
pandemic Yes 216(33.3)
Level of stress related to the COVID-19 None/a little 284(45.5)
RS pandemic Moderate/severe 340(54.5)
Perceived impact of COVID-19 on No/positive impact 265(46.1)
income & living expenses Negative impact 310(53.9)
Change in sleep schedule due to No 499(77.0)
COVID-19 Yes 149(23.0)
Change in TV watching schedule due to No 427(65.9)
COVID-19 Yes 221(34.1)
. . No 222(34.5)
E had COVID-19 infecti
ver ha infection Yes 421(65.5)
Ever any your first-degree relatives? had No 167(25.9)
COVID-19 exposure COVID-19 infection Yes 478(74.1)
factors
No 460(71.2)
Ever lost a loved due to COVID-19
ver lost a loved one due to Yes 186(28.8)
) . <3 237(37.0)
Number of COVID-19 d
umber o vaccines receive -3 404(63.0)
Male 253(39.7)
Gend
ender Female 384(60.3)
15-34 112(18.2)
Age(M =45.8 ; Standard
g 3554 355(57.7)
Bt >55 148(24.1)
) Single® 25.8(39.7)
Marital stat
arftalstatus Married 74.2(60.3)
High school diploma or less
Background factors . & e . 212(33.0)
Level of education Post-secondary(university/
430(67.0)
college)
. No 588(93.0)
Ever had tem defect
ver had immune system defects Ves 44(7.0)
Employment status during the Didn’t work 228(35.2)
COVID-19 pandemic Worked 420(64.8)
Monthly income(in Iran Rials) during <100 452(72.4)
the COVID-19 pandemic (million) >100 172(27.6)
[ LD L]
JaAiNAn

The total of frequencies for each variable is not equal to the total number of the study participants (n=648) because of missing values on
each variable; 2includes wife, child, father, mother, sister or brother; 3includes divorced and widowed.
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Table 2. Percent distributions of study participants by change in the SPMH from before to during the COVID-19 pandemic and
corresponding unadjusted OR of worsened mental health (95% CI), according to selected covariates, Iran, 2022

. Par-
Covariates Change in Mental Health Unadjusted OR it aarnts
No Change Ak {8a7cl) (l\’:o )
g ened i
All participants 54.9 45.1 NA 648
Feeling lonely during the Never/rarely 69.9 30.1 1.00 256
gan de:/nic*** & Sometimes 49.4 506  2.38(1.66-3.42) 253
P Often/always 31.9 68.1 4.96 (3.10-7.92) 119
Social participations during No 54.4 45.6 1.000.94 (0.67- 432
the pandemic Yes 56.0 44.0 1.30) 216
Level of stress related to the None/a little 70.4 29.6 1.00 284
COVID-19 pandemic™ Moderate/severe 40.6 59.4 3.49 (2.50-4.87) 340
Psychoso-
cial factors p ived i t of
‘ of/:;eg’: or':?npca;mz N No/positive impact 615 38.5 1.00 338
Negative impact 47.7 52.3 1.75(1.28-2.39) 310
expenses
Change in sleep schedule No 60.7 39.3 1.00 499
due to COVID-19™" Yes 35.6 64.4 2.80(1.91-4.10) 149
Change in TV watching No 61.6 38.4 1.002.21 (1.59- 427
schedule due to COVID-19"" Yes 421 57.9 3.07) 221
No 61.3 38.7 1.00 222
Ever had COVID-19 infection”
verna mechion Yes 515 485  1.49(1.07-2.07) 421
Ever any your first-degree No 61.7 38.3 1.00 167
COVID-19 relatives* had COVID-19" Yes 52.7 47.3 1.44 (1.01-2.07) 478
exposure
factors Ever lost a loved one due to No 58.5 41.5 1.00 460
COVID-19™ Yes 46.2 53.8 1.64 (1.16-2.31) 186
Number of COVID-19 vac- <3 62.0 49.0 1.00 237
cines received™ >3 51.0 449 1.57(1.13-2.18) 404
Gender" Male 61.7 38.3 1.00 253
Female 49.7 50.3 1.63(1.18-2.24) 384
15-34 47.3 52.7 1.00 112
Age 35-54 57.2 42.8 0.67 (0.44-1.03) 355
>55 55.4 44.8 0.72 (0.44-1.18) 148
Marital status Single? 57.8 42.2 1.00 166
Married 54.4 45.6 1.15(0.81-1.64) 478
High school diploma
Ba:kground Level of education” or less 59.9 40.1 1.00 212
actors Post-secondary (uni- 52.3 47.7 1.36 (1.00-1.90) 430
versity/college)
Ever had immune system No 56.5 43.5 1.00 588
defects” Yes 40.9 59.1 1.87(1.01-3.49) 44
Employment status during Didn’t work 57.9 42.1 1.00 228
the COVID-19 pandemic Worked 53.3 46.7 1.20(0.87-1.67) 420
Monthly income (Rials) dur- <100 51.8 48.2 1.00 452
ing the pandemic” (million) >100 61.0 39.0 0.69 (0.48-0.98) 172
"P<0.05, “P<0.01, “"P<0.001. neras)

Abbreviations: CI: Confidence interval; OR; Odds ratio; NA: Not applicable.

lincludes wife, child, father, mother, sister or brother; 2includes divorced and widowed.
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Table 3. Adjusted OR and 95% ClI from binary logistic regression of change in the SPMH from before to during the COVID-19

pandemic by selected covariates, Iran, 2022

Covariates Model 1 Model Il
. . Never/rarely 1:00
Feeling lonely d th
eeling c;';zzm:’c””g € Sometimes 1.84(1.17-2.87)"
P Often/always 3.34 (1.87-5.96)""
Social participations during the No 1.00
pandemic Yes 0.76 (0.50-1.16)
Level of stress related to the None/a little 1.00
Psychosocial COVID-19 pandemic Moderate/severe 2.49 (1.66-3.74)™"
Factors
Perceived impact of COVID-19 No/positive impact 1.00
on income and expenses Negative impact 1.64 (1.10-2.45)"
Change in sleep schedule due No 1.00
to COVID-19 Yes 1.95 (1.23-3.10)""
Change in TV watching sched- No 1.00
ule due to COVID-19 Yes 1.63 (1.08-2.46)"
No 1.00
Ever had COVID-19 infecti 1.001.20 (0.81-1.80
verna ection Yes ( ) 1.01 (0.65-1.58)
Ever any your first-degree rela- No 1.00 1.00
tives! had COVID-19 Yes 0.98 (0.62-1.55) 0.88 (0.52-1.48)
COVID-19 ex-
posure factors
Ever lost a loved one due to No 1.00 1.00
COVID-19 Yes 1.49 (1.01-2.18)" 1.44 (0.93-2.21)
Number of COVID-19 vaccines <3 1.00 1.00
received >3 1.59 (1.09-2.33)" 1.28 (0.83-1.98)
Male 1.00
Gend 1.001.67 (1.14-2.45)"
ender Female ( ) 1.38(0.89-2.15)
15-34 1.00 1.00
Age 35-54 0.58 (0.36-0.96)" 0.64 (0.37-1.11)
>55 0.61(0.35-1.07) 0.61(0.32-1.15)
Marital status Single 1.00 1.00
Married 1.42 (0.93-2.2) 1.47 (0.92-2.36)

Background

factors Level of education

High school diploma
or less
Post-secondary (univer-
sity/college)

1.00
1.24 (0.78-1.92)

1.00
1.17 (0.71-1.93)

Ever had immune system No 1.00 1.00
defects Yes 2.06 (1.02-4.17)" 1.83 (0.83-4.03)

Employment status during the Didn’t work 1.00 1.00
COVID-19 pandemic Worked 1.43 (0.94-2.18) 1.57 (0.97-2.54)

Monthly income (Rials) during <100 1.00 1.00
the pandemic (million) >100 0.62 (0.39-0.96)" 0.67 (0.41-1.11)

"P<0.05, “P<0.01, ""P<0.001.

lincludes wife, child, father, mother, sister or brother
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over three times more likely to report worsened men-
tal health (OR=3.34, 95% CI, 1.87%, 5.96%), and those
with moderate/severe stress had more than double the
odds (OR=2.49, 95% CI, 1.66%, 3.74%). Negative in-
come impact (OR=1.64, 95% CI, 1.10%, 2.45%), sleep
disruption (OR=1.95, 95% CI, 1.23%, 3.10%), and
changes in TV viewing (OR=1.63, 95% CI, 1.08%,
2.46%) remained significant.

Notably, none of the COVID-19 exposure factors re-
tained statistical significance in Model 2 after psychoso-
cial variables were included, suggesting that the initial
associations observed in Model 1 may be explained by
psychosocial mediators such as loneliness and stress.
This attenuation indicates that the mental health impact
of direct COVID-19 exposure could operate indirectly
through heightened psychosocial strain rather than exert-
ing independent effects.

These findings underscore the importance of psychoso-
cial pathways in shaping perceived mental health during
the pandemic and highlight the need for future longitu-
dinal and mediation analyses to confirm these relation-
ships.

Discussion

This study aimed to describe the decline in SPMH
among Iranians from before to during the COVID-19
pandemic and examine the related factors based on on-
line survey data. Nearly half of respondents reported de-
terioration, and adjusted analyses identified loneliness,
stress, income strain, sleep disruption, and altered media
routines as the principal correlates of poor SPMH. The
multivariate results presented in two models showed that
bereavement was significant in Model 1 but lost signifi-
cance after psychosocial variables were added in Model
2; similarly, the association for >3 vaccine doses attenu-
ated and became non-significant once loneliness, stress,
income strain, and routine disruptions were included.
This attenuation suggests indirect pathways in which
exposure affects SPMH largely through psychosocial
strain rather than independent effects. These patterns are
consistent with population evidence reporting increased
mental health problems during COVID-19 in meta-
analyses and national studies (including Iran), and with
longitudinal deterioration in SPMH in other settings [3,
4,12, 13, 16, 22]. Cross-national differences may reflect
contextual factors, such as strong family/community ties
in Iran that buffer distress [23, 24], and measurement
heterogeneity. A plausible mechanism involves cumu-
lative stress from health threats, social restrictions, and
economic uncertainty, which burdens coping resources

July & August 2026. Volume 16. Number 4

and lowers SPMH, while poor SPMH amplifies stress
perception, suggesting bidirectional feedback. Our mul-
tivariate analysis provides preliminary evidence that
infection, bereavement, and vaccination affect SPMH
largely through psychosocial strain (loneliness, stress,
disrupted routines, and income impacts). Formal lon-
gitudinal mediation studies are needed to confirm these
pathways.

Congruent with our findings, it is well established that
sleep is related to mental health [25, 26]. Pandemic re-
strictions degraded sleep schedules and quality across
subgroups, and poor sleep was linked to worse mental
health [27-30]. During the COVID-19 pandemic in Iran,
sleep problems were reported in approximately 44% of
young people, highlighting a significant link between
the pandemic and mental health challenges [31]. An-
other study similarly found frequent sleep disturbances
among adolescents in one province of Iran during the
pandemic [32]. Because most evidence (including ours)
is observational, sleep may be both cause and conse-
quence of poor SPMH. Stress and anxiety can fragment
sleep, while irregular or insufficient sleep impairs mood
regulation and heightens distress. The observed link be-
tween disrupted sleep schedules and worsened SPMH
fits this feedback loop, though directionality cannot be
confirmed from cross-sectional data. Excessive device
use and exposure to pandemic news (including “doom-
scrolling”) were associated with distress and irregular
routines, particularly among urban participants [33—37].
Screen time may indirectly worsen SPMH by disturbing
sleep and daily rhythms; conversely, distress may drive
increased viewing. This study also found loneliness, de-
fined as a negative feeling produced by inconsistency
between real and desired social relationships [38], to be
a psychosocial risk factor. Loneliness is strongly linked
to physical and psychological health problems, risk be-
haviors, and low well-being [39, 40]. Reverse causality
is plausible: Worsened SPMH may not only result from
loneliness but also contribute to it. Poor mental health
often leads to social withdrawal, reduced relationships,
and increased isolation [41]. It can also alter perceptions
of support, making individuals feel lonely even when
surrounded by others [42]. Socioeconomic and lifestyle
factors may exacerbate this cycle [43]. Together, these
findings suggest a self-reinforcing loop: Pandemic con-
ditions heighten loneliness, loneliness lowers SPMH,
and declining SPMH intensifies loneliness. Consistent
with this, loneliness showed one of the strongest associa-
tions in model 2 (OR=3.34), accounting for much of the
attenuation of direct exposure effects and underscoring
psychosocial pathways.
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Stress exhibited similar dynamics. Pandemic-related
stress and depression were widely reported in Iran and
globally [3, 4, 22, 44] and have negatively affected
SPMH [2, 16]. Reverse causality is also possible: lower
SPMH may amplify stress appraisal. We interpret stress
and SPMH as mutually influencing states in which acute
stress elevates distress and poor SPMH magnifies per-
ceived stress. In multivariate models, adding stress and
other psychosocial factors substantially reduced coeffi-
cients for infection, bereavement, and vaccination, indi-
cating these exposures impact SPMH primarily through
psychosocial strain rather than direct effects. Financial
hardship and bereavement were associated with wors-
ened mental health, aligning with evidence linking in-
creased mortality/infection of loved ones, job loss, fi-
nancial instability, and poverty to poorer outcomes [3,
22,35, 44]. These stressors pose particular risks in Iran’s
context of strong family bonds [3, 22, 35]. Bidirection-
ality is plausible: poor mental health can erode work
performance and retention, deepen financial strain, and
complicate bereavement recovery; socioeconomic and
lifestyle factors may intensify this cycle [43]. Thus, in-
come shocks and losses act as stressors lowering SPMH
and as conditions whose impacts are magnified by ex-
isting or emerging mental health problems. In adjusted
models, the bereavement association was absorbed by
psychosocial covariates, especially loneliness and stress,
supporting an indirect pathway.

Formal social participation was not significantly re-
lated to SPMH, suggesting that the depth and quality of
support, often family-based, may be more crucial than
membership counts [23]. Even when participation in-
creased, interactions may have lacked sufficient emo-
tional support [24]. Non-significance may also reflect
selection (who participates), modality (online vs face-to-
face), and measurement limits; poor SPMH can reduce
capacity or motivation to engage, further complicating
directionality. In short, participation alone may be insuf-
ficient; emotionally rich, family-anchored support ap-
pears to be a key moderator of SPMH. Future studies
should formally test mediation to quantify the proportion
of exposure-SPMH associations explained by psycho-
social pathways and use longitudinal designs to establish
temporal precedence.

Given the strong relationships between pandemic-in-
duced stressors (loneliness, economic insecurity, loss)
and mental health decline, integrating mental health
services into emergency health systems is imperative to
mitigate acute impacts and support long-term well-being
post-pandemic.
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This study has limitations affecting generalizability.
First, reliance on convenience online sampling intro-
duced selection bias. Participants were predominantly
urban (mostly Tehran Province), female, and highly
educated, recruited via WhatsApp, email, and social
media, limiting applicability to similar digitally con-
nected, higher-SES groups. Second, the urban focus
may skew the results, as the pandemic’s impact on men-
tal health can differ between urban and rural areas due
to variations in density and economic structures. Third,
the Iranian sample may not generalize to other regions
with different sociocultural contexts and health systems;
therefore, findings should be interpreted with caution.
Another limitation is reliance on retrospective self-report
for SPMH changes, which may introduce recall bias and
affect reliability [21]. Reported percentages (e.g. 45.1%
worsened) reflect perceived changes rather than the de-
finitive impact of the pandemic. Given these constraints
and the cross-sectional design, conclusions about direc-
tionality remain tentative. We adopted a conservative, bi-
directional interpretation of associations and positioned
the findings as correlational patterns consistent with, but
not determinative of, causal pathways.

Future research should use prospective longitudinal
designs and more representative/mixed-mode sampling
to strengthen causal inference and generalizability, for-
mally test mediation to quantify psychosocial pathways,
and conduct comparative studies across diverse contexts
to illuminate global and cultural gradients in pandemic-
related mental health.

Conclusion

This study documents a marked decline in SPMH
among Iranians during COVID-19, driven by psycho-
social, economic, and behavioral stressors. Loneliness
was the strongest correlate, followed by stress, income
strain, sleep disruption, and altered media routines, sug-
gesting bidirectional feedback loops amplifying distress.
The lack of association with formal social participation
highlights that the depth of support, often family-based,
may matter more than participation counts. Urban pre-
dominance suggests possible rural-urban differences,
warranting comparative research. SPMH has emerged
as a practical indicator of pandemic impact, informing
culturally tailored interventions such as reducing loneli-
ness and stress, promoting sleep and media hygiene, and
addressing economic and bereavement challenges. Inte-
grating SPMH monitoring into emergency systems can
enable early detection and targeted support.
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Interpretations should remain cautious given the
study’s cross-sectional design and sampling limitations.
Future research should validate these findings through
longitudinal studies and more representative sampling to
strengthen causal inference and generalizability. The at-
tenuation of COVID-19 exposure effects after adjusting
for psychosocial variables (model 2 vs model 1) suggests
that loneliness, stress, income strain, and routine dis-
ruptions are key pathways linking exposure to SPMH;
confirming this will require formal mediation analyses.
In summary, this study enhances our understanding of
pandemic-related mental health deterioration in Iran and
sets a research agenda to improve preparedness and eq-
uity in global health.
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