IJMS

Review Article

Prevalence of Post-Traumatic Stress Disorder
in Iranian Intensive Care Unit Survivors and
Related Factors: A Systematic Review and

Meta-Analysis

Shahriyar Salehi Tali', PhD;® Shahram
Molavynejad', PhD; Asad Imani?3, PhD;
Elham Shafiei*, PhD

'Community-Oriented Nursing Midwifery
Research Center, Shahrekord University of
Medical Sciences, Shahrekord, Iran;
2Department of Medical Surgical Nursing,
Faculty of Nursing and Midwifery, llam
University of Medical Sciences, llam, Iran;
3Student Research Committee, School of
Nursing and Midwifery, Ahvaz Jundishapur
University of Medical Sciences, Ahvaz, Iran;
“Psychosocial Injuries Research Center, llam
University of Medical Sciences, llam, Iran

Correspondence:

Asad Imani, PhD;

Department of Medical Surgical Nursing,
llam University of Medical Sciences,
2" Campus, Pajoohesh Blvd.,
Postal code: 6939177143, llam, Iran
Tel: +98 84 32227134

Email: Imani.nursing@gmail.com
Received: 30 July 2025

Revised: 05 January 2026
Accepted: 13 March 2026

. Post-traumatic stress disorder
(PTSD) is one of the serious psychological
issues with different causes in patients
who survived the intensive care unit (ICU).
. No systematic review and meta-
analysis study related to the overall
prevalence of PTSD in Iranian ICU
survivors is available.

. The overall prevalence of PTSD in
Iranian ICU survivors was 36.4%.

. Our study determined some common
related factors in Iranian ICU survivors, such
as older age, prolonged ICU hospitalization,
history of psychiatric disorders, mechanical
ventilation, and drug abuse.

Background: Intensive care unit survivors are discharged
with various psychological complications, among which post-
traumatic stress disorder (PTSD) is one of the most significant.
The main aim of this study was to determine the prevalence of
PTSD and its associated factors among Iranian intensive care
unit (ICU) survivors.

Methods: This systematic review and meta-analysis included
studies published in English and Persian from 2000 to 2025.
Electronic gateways and databases, including MEDLINE
via PubMed, MEDLINE via OVID, ISI Web of Knowledge,
Scopus, Embase, Cochrane Library, Magiran, Wiley, Scientific
Information Database (SID), and Google Scholar, were searched.
Study quality was assessed using the Joanna Briggs Institute
(JBI) critical appraisal checklist. Data were analyzed using
STATA software (version 17.0, StataCorp/LC, USA). Statistical
heterogeneity was assessed using the I? statistic, and a random-
effects model was applied to estimate pooled prevalence. A
significant level of P<0.001was considered.

Results: The pooled prevalence of PTSD in Iranian ICU
survivors was 36.4% (95% CI: 23.5-48.3; 1>=98.75%; P<0.001).
The prevalence in Iranian women, 51.47% (95% CI: 45.01-57.92;
12=97.52%), was higher than in Iranian men, 48.53% (95% CI:
42.08-54.99; 1’=97.52%). Common related factors included
older age, prolonged ICU hospitalization, history of psychiatric
disorders, mechanical ventilation, and drug abuse.

Conclusion: The prevalence of PTSD among Iranian ICU
survivors is relatively high. Identification of associated factors
underscores the need for early screening, comprehensive
follow-up programs, and targeted psychological interventions,
particularly for high-risk populations.
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Introduction

Patients with serious clinical conditions who require advanced
care and continuous monitoring are transferred to intensive
care units (ICUs).! The ICU environment is characterized by
specific stressors, including restricted visitation, social isolation,
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exposure to numerous monitoring and life-
support devices, frequent painful procedures,
and uncertainty regarding prognosis during the
recovery process.? These stressors may persist
in patients’ memories even after discharge, and
studies have shown that despite survival, many
ICU survivors report adverse psychological
experiences related to their stay.® Following
discharge, ICU survivors often face a wide range
of physical and psychological complications.
However, psychological sequelae are frequently
under-recognized, as post-discharge care
primarily focuses on physical recovery.*
Nevertheless, psychological well-being plays
a critical role in improving physical recovery,
functional outcomes, and overall quality of life.®

Among psychological complications,
post-traumatic stress disorder (PTSD) is
recognized as one of the most severe and
long-lasting consequences experienced by
ICU survivors after discharge.® PTSD develops
following exposure to traumatic events and is
characterized by persistent symptoms such as
intrusive memories, hyperarousal, avoidance
behaviors, and emotional distress.” Individuals
with PTSD often experience a diminished sense
of control over their environment, leading to
impaired decision-making and reduced ability to
perform physical and psychological self-care.®
Previous studies have demonstrated that PTSD
among ICU survivors is associated with reduced
self-confidence,® impaired quality of life’® and
chronic psychological disturbances.

The reported prevalence of PTSD among ICU
survivors varies considerably across countries,
with rates ranging from 25.3% in ltaly,? 17.7%
in China,”® 18% in the United Kingdom," and
8% in Saudi Arabia.'® These variations may be
attributed to differences in healthcare systems,
ICU practices, availability of post-discharge
psychological support, cultural perceptions of
mental health, and methodological differences
across studies. In Iran, several regional studies
have examined PTSD among ICU survivors.'6-20
However, the reported prevalence and associated
factors vary substantially across regions, and no
comprehensive synthesis has been conducted to
estimate the national overall prevalence.

Determining the pooled prevalence of PTSD
and identifying related factors among Iranian
ICU survivors can provide valuable evidence
for healthcare planners and policymakers,
facilitating  effective  resource allocation,
prioritization of mental health services, and
identification of vulnerable populations. Such
evidence may also highlight the need to integrate
psychological assessment and follow-up into
routine post—ICU care. Therefore, the present
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systematic review and meta-analysis aimed to
determine the prevalence of PTSD and to identify
factors associated with its occurrence among
Iranian ICU survivors. Accordingly, this study
was designed to address the following research
questions: (1) What is the pooled prevalence of
PTSD among ICU survivors in Iran? (2) What
factors are associated with the development of
PTSD among Iranian ICU survivors?

Methods and Materials

Search Strategy

Given the variability in the prevalence of PTSD
across different clinical contexts and study designs,
a comprehensive literature search was conducted
from 2000 to 2025. All published articles in English
or Persian were considered. Electronic gateways
and databases, including MEDLINE via PubMed,
MEDLINE via QOVID, ISI Web of Knowledge,
Scopus, Embase, Cochrane Library, Magiran,
Wiley, Scientific Information Database (SID), and
Google Scholar, were systematically searched.

The search strategy incorporated Medical
Subject Headings (MeSH) terms, including
post-traumatic stress disorder, intensive care
unit, ICU survivors, stress disorder, post-
traumatic stress, post-traumatic neuroses, and
chronic post-traumatic stress disorder. Boolean
operators (AND, OR, NOT) were applied as
appropriate across databases. The main search
combinations were as follows: post-traumatic
stress disorder AND intensive care unit; post-
traumatic stress disorder AND ICU discharge;
post-traumatic stress disorder OR stress
disorder; post-traumatic stress disorder NOT
post-traumatic growth (table 1). Moreover, we
used Mendeley reference management software
version 1.19.8 (Mendeley Desktop, London) for
remove of duplication in the manuscripts.

Inclusion and Exclusion Criteria

Inclusion Criteria

- Articles reporting the PTSD in ICU survivors.
- Articles conducted in Iranian ICU settings.

- Articles published in Persian or English.

Exclusion Criteria

- Studies with no access to full-text articles.

- Articles with substantial methodological
limitations or insufficient data.

- Articles with a qualitative approach, case
reports, conference abstracts, and letters to the
editor.

Studies Evaluation
All  included studies were assessed
using the JBI Critical Appraisal Checklist.?'
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Table 1: Database search queries
Database

Date of last search Search strategy

PubMed [July, 2025]
MEDLINE (via OVID) [July, 2025]
ISI Web of [July, 2025]
Knowledge

Scopus [July, 2025]
Embase [July, 2025]
Cochrane Library [July, 2025]
Magiran [July, 2025]
Wiley Online Library [July, 2025]
SID [July, 2025]
Google Scholar [July, 2025]

(“PTSD” OR “stress disorder” OR “post-traumatic stress” OR “post-traumatic
neuroses” OR “chronic post-traumatic stress disorder” AND “ICU survivors” OR
“intensive care unit” OR “Iran”) NOT (“post-traumatic grow”)

(“PTSD” OR “stress disorder” OR “post-traumatic stress” OR “chronic post-
traumatic stress disorder” AND “ICU survivors” OR ‘“intensive care unit” OR
“Iran”) NOT (“post-traumatic grow”)

TS=("PTSD” OR “stress disorder” OR “post-traumatic stress” OR “post-
traumatic neuroses” OR “chronic post-traumatic stress disorder” NOT “post-
traumatic grow”) AND TS=(“ICU survivors” OR “intensive care unit” OR “Iran”)
TITLE-ABS-KEY(“PTSD” OR “stress disorder” OR “post-traumatic stress” OR
“post-traumatic neuroses” OR “chronic post-traumatic stress disorder”) AND
TITLE-ABS-KEY(“ICU survivors” OR “intensive care unit” OR “Iran”) NOT
TITLE-ABS-KEY(“ post traumatic grow”)

(“PTSD” OR “stress disorder” OR “post-traumatic stress” OR “post-traumatic
neuroses” OR “chronic post-traumatic stress disorder”) AND (“ICU survivors”
OR “intensive care unit” OR “Iran”) NOT (“post traumatic grow”)

(“PTSD” OR “post-traumatic stress disorder” OR “stress disorder”) AND (“ICU
survivors” OR “intensive care unit” OR “Iran”)

(PTSD OR “post-traumatic stress disorder” OR “stress disorder”) AND (ICU
OR Iran)

(“PTSD” OR “post-traumatic stress disorder” OR “stress disorder”) AND (“ICU
survivors” OR “intensive care unit” OR “Iran”)

(PTSD OR “post-traumatic stress disorder”) AND (ICU OR Iran)

(“PTSD in Iran” OR “PTSD in ICU survivors” OR “stress disorder” OR “chronic
post-traumatic stress disorder”)

Each relevant item was scored as “1” if the
criterion was met and “0” otherwise. Studies
that achieved a total score greater than 8 were
considered of sufficient methodological quality
and were therefore included in the meta-analysis
(table 2).

Data Extraction

Initially, all eligible articles were independently
reviewed by two members of the research team.
In cases of disagreement, consensus was
reached through discussion with the entire team.
To comprehensively describe PTSD among ICU
survivors, the following data were extracted
from each study: authors, year of publication,
study design, study location, total sample size,
number of male and female participants, mean
PTSD Checklist (PCL) score, overall prevalence

of PTSD, and PTSD-related factors.

Analysis Approach

Prevalence estimates were transformed
using the hyperbolic tangent (tanh) function to
stabilize variances and approximate normality,
improving the robustness of pooled analyses.
This variance-stabilizing transformation was
selected because prevalence estimates near
0 or 1 can lead to skewed distributions and
heteroscedasticity. Therefore, using the tanh
function provided normalized effect measures
suitable for meta-analytic pooling.

Heterogeneity was evaluated with the I?
statistic and Cochran’s Q test. 12 values less than
25%,25-75%,and greaterthan 75% indicated low,
moderate, and high heterogeneity, respectively.
Due to heterogeneity, a random-effects model

Table 2: JBI Critical Appraisal Checklist

Study reference — 16 17 18 19 26 27 28 29 30 31
JBI criteria |
1. Appropriate sample frame Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
2. Appropriate sampling Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
3. Adequate sample size? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
4. Subjects & setting described Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
5. Adequate coverage of sample Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
6. Valid PTSD identification method Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
7. Standard/reliable measurement? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
8. Appropriate statistical analysis Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
9. Confounders accounted? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
10. Subpopulations identified objectively Yes Yes No Yes Yes Yes No Yes Yes No
11. Adequate response rate managed Yes Yes No Yes Yes Yes No Yes Yes Yes
Total score 11 11 9 11 11 11 9 11 11 10
4 Iran J Med Sci



was adopted to compute pooled prevalence
estimates. Meta-regression analysis explored
sources of heterogeneity, including study year,
sample size, and geographic region. Subgroup
and sensitivity analyses were conducted as
applicable.

Publication bias was assessed visually using
funnel plots and statistically using Egger’s
regression test. Statistical analyses were
conducted with STATA software version 17
(StataCorp/LC, USA), utilizing commands such
as metan, metareg, and diagnostic plotting
tools. Forest plots were generated based on
back-transformed data to illustrate the true
pooled prevalence and the contribution weight
of each study.

To clarify, the term “effect size” in this study
specifically refers to the prevalence of PTSD
rather than PTSD severity or score. Given that
prevalence was expressed as a proportion,
applying and subsequently reversing the tanh
transformation did not alter the interpretive
meaning of effect size, it only allowed for
statistical stability and accurate reporting of the
final, real-scale prevalence values. The focus
on prevalence enables clear quantification
of the proportion of ICU survivors affected by
PTSD, which constituted the primary outcome

Post-traumatic stress disorder in Iranian ICU survivors

of this meta-analysis.

Although 1,100 records were initially retrieved
from multiple databases, only 10 studies met the
eligibility criteria and were included in the final
analysis after removing duplicates, applying
inclusion criteria, and excluding studies with
insufficient data (figure 1).

All of the included studies were conducted
on Iranian ICU survivors. A summary of the key
characteristics of these studies is presented in
table 3.

Our analysis included 2,044 participants with
a mean age of 51.381+6.28 years and a mean
post-traumatic stress disorder checklist (PCL)
score 0f42.31+£11.45. The heterogeneity index (1?)
was 98.9%, indicating substantial heterogeneity;
therefore, a random(effects model was applied
for the meta-analysis. The pooled estimate
showed that the overall prevalence of PTSD
among lranian ICU survivors was 36.4% (95%
Cl: 23.5-48.3; 12=98.75%; P<0.001) (figure 2).

The prevalence of PTSD among male and
female ICU survivors was 48.53% (95% CI: 42.08—
54.99; 12=97.52%) and 51.47% (95% CI: 45.01-
57.92; 12=97.52%), respectively (figures 3 and 4).

o
-% 1100 articles searched via
8 different databases
=
< | R 700 duplicated
l g manuscripts
400 manuscripts included for
screening
on . .
k= 350 unmet inclusion
q ~ o .
§ > criteria
2 v
50 of articles assessed
40 articles did not
B > have full text or
9 v . .
_3. enough information
RS 10 articles entered to final
analysis

Figure 1: The PRISMA flow diagram shows the study identification, screening, and selection process.
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Table 3: Characteristics of the analyzed articles

Reference Year Studytype City Sample Men Women Mean Mean Prevalence PTSD related
size N (%) N (%) age PCL of PTSD factors
score
Askari 2021 Descriptive Kerman 100 27 73 50.63+ 20.74x 13% Delusional
Hosseini correlational (27%)  (73%) 16 11.79 Memories,
etal.,”® study Mechanical
Ventilation
Sedadi 2024 Prospective Rasht 152 72 80 54.5+ 58.38+ 75% Hospitalization
etal.,' study (47.4%) (52.6%) 19.19 15.59 Reason, Self and
Familial History
of Psychological
Disorders,
Richmond
Agitation
Sedation Score
Rasooli 2022 Cross- Babol 106 59 47 491+ - 17.9% Duration of ICU
etal.,”® Sectional (65.7%) (44.3%) 19.8 Hospitalization
Study
Faramarzi 2024 Descriptive Gorgan 120 66 54 411+ 678+ 67.8% Older Age,
etal.,? -analytical (55%) (45%) 19.6 5.2 Female Gender
cross-
sectional
study
Astaneh 2024 Cross- Sari 200 93 107 49.74+ - 36.4% Older Age,
etal.,"” sectional (46.5%) (53.5%) 1217 Longer
Study Hospitalization,
Having a Family
Member with
COVID-19,
History of Death
in a Family
Member Due to
COVID-19
Ahmadi- 2022 Descriptive  South 172 74 98 46.2+ 42.98+ 34.3% Older age,
Forg study Khorasan (43%) (57%) 19.7 15.01 Vaccination
etal.,®
Faramarzi 2023 Descriptive Babol 477 220 257 60.5+ - 8.1% Duration of ICU
etal.,® study (46.1%) (53.9%) 17.9 Hospitalization,
High Education
Level
Saeidi 2021 Cross- Kashan 310 181 129 5511+ 19.69+ 57.8% Old Age,
etal.,® sectional (58.4%) (41.6%) 1.62 1.48 Unemployment,
study Longer
Hospitalization,
Low-Level
education,
Increasing
Number of
Children,
Drug Abusers,
Mechanical
Ventilation
Sharafi 2025 Descriptive- Tehran 75 - - 46.46 - 23.1% Positive Past
etal.,® analytical Psychiatric
cohort study History
Sadat 2015 Descriptive Kashan 332 191 141 60.49+ 44.24+ 48.2% Increasing Age,
etal.,? prospective (57.7%) (42.3%) 16.80 19.89 Increased Length
study of Hospital Stay,

More Children,
Having Additional
Comorbidities,
Unemployed,
Use of
Mechanical
Ventilation, Drug
Abuse, Single
Patients

PCL: Post- traumatic stress disorder checklist; PTSD: Post- traumatic stress disorder; N: number
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Effectsize Weight
Study with 95% Cl (%)
Aslkari Hosseini(2021) — 0.13[-0.05, 0.31] 8.66
Sedadi P'(2024) -l 064[ 058 0.70] 10.34
Rasooli (2022) — 0.17[ 0.03, 0.31] 9.33
Faramarzi A(2024) E 0.58[ 0.52, 0.64] 10.34
Asttaneh [EM(2024) 0.35[ 0.31, 0.39] 10.49
Ahmadi-Forg F(2022) : 0.33[ 0.27, 0.39] 10.34
Faramarzi M(2023) KB 0.08[ 0.02, 0.14] 10.34
Saeidi M(2021) O 0.52[ 0.50, 0.54] 10.57
Sadat ZR015) [ ] 0.45[ 0.43, 0.47] 10.57
Sharafi $E(2025) R 0.23[ 0.07, 0.39] 9.00
Overall e 0.36[ 0.23, 0.48]
Heteroganeity: 7° = 0.04, I° = 98.75%, H’ = 79.94
Testof €, = 6 Q(9) = 336.59, p = 0.00
Testof€ =0:2=5.76, p = 0.00

0 4 6 8

Random-effects REML model

Figure 2: The forest plot shows the prevalence of overall post-traumatic stress disorder in Iranian ICU survivors with a 95%)

confidence interval.

Effect size Weight

Study with 95% CI (%)
Askari Hosseini(2021) [ | 27.00[ 26.82, 27.18] 11.11
Sedadi P(2024) 47.40[ 47.34, 47.46] 11.11
Rasooli F(2022) B 55.70[ 5556, 55.84] 11.11
Faramarzi A(2024) B 55.00(54.94, 55.06] 11.11
Astaneh EM(2024) 46.50 [ 46.46, 46.54] 11.11
Ahmadi-Forg F(2022) ] 43.00[ 42.94, 43.06] 11.11
Faramarzi M(2023) 46.10 [ 46.04, 46.16] 11.11
Saeidi M(2021) W 58.40[ 58.38, 58.42] 11.11
Sadat Z(2015) B 57.70[57.68, 57.72] 11.11
Overall i 48.53 [ 42.08, 54.99]
Heterogeneity: 1° = 97.52, I° = 100.00%, H* = 238015.60
Test of 8, = 6; Q(8) = 777370.09, p = 0.00
Testof © =0: z=14.74, p = 0.00

30 40 50 60

Random-effects REML model

Figure 3: The forest plot shows the prevalence of post-traumatic stress disorder in Iranian men ICU survivors with a 95%)

confidence interval.

Effect size Weight

Study with 95% ClI (%)
Askari Hosseini(2021) L W3.00(72.82, 73.18] 11.11
Sedadi P(2024) 52.60 [ 52.54, 52.66] 11.11
Rasooli F(2022) O 44.30 [ 44.16, 44.44] 11.11
Faramarzi A(2024) [ 45.00 [ 44.94, 45.06] 11.11
Astaneh EM(2024) 53.50 [ 53.46, 53.54] 11.11
Ahmadi-Forg F(2022) [ 57.00 [ 56.94, 57.06] 11.11
Faramarzi M(2023) 53.90 [ 53.84, 53.96] 11.11
Saeidi M(2021) [ 41.60 [ 41.58, 41.62] 11.11
Sadat Z(2015) B 4230 [ 42.28, 42.32] 11.11
Overall oGRS 51.47 [ 45.01, 57.92)
Heterogeneity: 77 = 97.52, 1° = 100.00%, H’ = 238015.60
Test of 8, = 8; Q(8) = 777370.09, p = 0.00
Testof © = 0: z = 15.64, p = 0.00

40 60 70

Random-effects REML model

Figure 4: The forest plot shows the prevalence of post-traumatic stress disorder in Iranian women

confidence interval.
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We conducted meta-regression analyses
assessing the impact of sample size and
study location on pooled PTSD prevalence
and heterogeneity. The results indicated that
both sample size (P=0.04) and study location
(P=0.03) significantly influenced the pooled
effect size and explained a proportion of the
heterogeneity across studies.

Furthermore, subgroup analyses based
on sample size categories and geographic
regions revealed significant differences in PTSD
prevalence estimates among subgroups. These
findings suggest that sample size and study
location are important moderators contributing
to variability in prevalence estimates. Due to the
limited number of studies in some subgroups,
these results were interpreted with caution.
Subgroup analysis by place of four studies
estimated, and results showed that the highest
prevalence of PTSD in Iranian ICU survivors
was observed in the center of Iran in Kashan
(figure 5).

Furthermore, subgroup analysis by sample
size of 10 studies estimated and results showed
the prevalence of PTSD among samples with a
size of <217 and >217 was 36.2% (95% CI: 21.7-
50.17; 1?>=96.56%) and 35 % (95% CI: 8—62.01;
12=99.75%), respectively (figure 6).

As shown in figure 7, meta-regression
analysis demonstrated a statistically significant
overall association between PTSD prevalence in
Iranian ICU survivors and the year of the study
(P<0.001). However, the observed increase
in PTSD prevalence, specifically between
2021 and 2024, was not statistically significant
(P>0.01). These findings indicate a significant

long-term trend over the full study period, but
no clear evidence of a significant change in the
most recent years.

Assessment of publication bias was carried
out using the funnel plot, Egger’s regression test,
and the trimandfill procedure. The funnel plot
demonstrates marked asymmetry, particularly
in the lower part, where several studies with
smaller standard errors are missing on the left
side of the funnel. This pattern indicates potential
publication bias toward studies reporting higher
prevalence estimates. Egger’s regression test
confirmed this asymmetry (P=0.001), suggesting
the presence of smallstudy effects. Applying the
trimandfill method resulted in the imputation of
one potentially missing study on the left side
of the plot. The reestimated pooled prevalence
after imputation was slightly lower than the
original estimate, indicating that publication bias
may have led to a modest overestimation of the
pooled PTSD prevalence among ICU survivors.
The updated funnel plot, including the imputed
study, has been provided in figure 8.

To assess the robustness of the pooled
prevalence estimates, a sensitivity analysis
was performed by systematically omitting each
study one at a time (leave-one-out method).
The pooled prevalence remained within the
overall 95% confidence interval in all repetitions,
indicating that no single study disproportionately
influenced the overall estimate. Furthermore,
excluding outlier or high-risk-of-bias studies did
not materially alter the summary prevalence.
These findings confirm that the pooled
results are stable and the conclusions are
not unduly driven by any one individual study.

Effect size Weight

Study with 95% Cl (%)
Babol

Rasooli F(2022) — 0.17[0.03, 0.31] 23.25
Faramarzi M(2023) —— 0.08[0.02, 0.14] 25.28
Heterogeneity: 2 = 0.00, I* = 28.40%, H’ = 1.40 = 0.10[0.03, 0.18]

Testof@=6; Q(1) = 1.40, p = 0.24

Kashan

Saeidi M(2021) B 052[050, 0.54] 2573
Sadat Z(2015) [ | 0.45[0.43, 0.47] 25.73
Heterogeneity: 1° = 0.00, I” = 95.92%, H’ = 24.50 - 048[0.42, 0.55]
Testof §=6; Q(1) = 24.50, p = 0.00

Overall R
Heterogeneity: 7° = 0.04, I’ = 99.44%, H = 178.29
Testof § =8, Q(3) = 214.59, p = 0.00

0.31[0.10, 0.52]

Test of group differences: Q,(1) = 53.01, p = 0.00

Random-effects REML model

Figure 5: Forest plot represents the subgroup analysis by study location and prevalence of post-traumatic stress disorder in|

Iranian ICU survivors.
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Effect size Weight
Study with 95% ClI (%)
<217
Askari Hosseini(2021) —— 0.13[-0.05, 0.31] 8.66
Sedadi P(2024) M- o064[ 058 0.70] 10.34
Rasooli F(2022) —l— 0.17[ 0.03, 0.31] 9.33
Faramarzi A(2024) 8 N 0.58[ 0.52, 0.64] 10.34
Astaneh EM(2024) n 0.35[ 0.31, 0.39] 10.49
Ahmadi-Forg F(2022) g N 0.33[ 0.27, 0.39] 10.34
Sharafi SE(2025) —— 0.23[ 0.07, 0.39] 9.00
Heterogeneity: 1° = 0.04, I” = 96.56%, H” = 29.08 e 0.36[ 0.21, 0.50]
Testof 8 =6: Q(6) = 132.10, p = 0.00
>217
Faramarzi M(2023) - 0.08[ 0.02, 0.14] 10.34
Saeidi M(2021) [ | 0.52[ 0.50, 0.54] 10.57
Sadat Z(2015) [ | 0.45[ 0.43, 0.47] 10.57
Heterogeneity: 1° = 0.06, I° = 99.69%, H” = 319.54 — et 0.35[ 0.08, 0.62]
Testof 8 =6; Q(2) = 197.16, p = 0.00
Overall —~ T 0.36[ 0.23, 0.48]

Heterogeneity: 1° = 0.04, I° = 98.75%, H’ = 79.94
Test of 8 = 6; Q(9) = 336.59, p = 0.00

Test of group differences: Q,(1) = 0.00, p = 0.97

Random-effects REML model

N
S
o
o]

80.00

60.00

40.00

Prevalence

20.00

00

2015.00 2017.50

2020.00 202250 2025.00

Year

Figure 7: The meta-regression analysis demonstrated a statistically significant association between PTSD prevalence in

Iranian ICU survivors and the year of the study.

Sensitivity analysis using leave-one-out (LOO)
meta-analysis confirmed the robustness of the
pooled prevalence. Excluding any single study did
not substantially alter the overall estimate (range:
0.030-0.038 vs. original 0.035; maximum change
<10%) or heterogeneity (1> 50-94%) (figure 9).

In the present study, the overall prevalence of

Iran J Med Sci

PTSD among Iranian ICU survivors was 36.4%.
ICU survivors commonly experience a wide range
of physical and psychological complications,
among which PTSD is a major psychological
consequence. Previous international studies
have reported different prevalence rates of PTSD
among ICU survivors, including 18%,% 19.83%,%°
13.2%,%° and 22%."* These discrepancies may
be explained by differences in study settings,
sample sizes, and methodological designs.
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Funnel plot

.04 .02
1 1

.06
1

Standard error

.08
1

Effect sizé

Pseudo 95% CI
Estimated 6,y

® Studies

Figure 8: The updated funnel plot is represented with the imputed study.

Effect Ratio of
Author omitted (95% CI) Variances
Askari Hosseini(2021) 3 : . 0.38 (0.30, 0.47) 95.03
Sedadi P(2024) - 0.33 (0.24, 0.42) 93.73
Rasooli F(2022) 0.38 (0.29, 0.47) 94.40
Faramarzi A(2024) 0.34 (0.25, 0.43) 87.83
Astaneh EM(2024) 0.36 (0.27, 0.46) 83.39
Ahmadi-Forg F(2022) : - . 0.37 (0.28, 0.46) 87.80
Faramarzi M(2023) E —%—*—:— 0.41 (0.34, 0.47) 152.68
Saeidi M(2021) - : 0.34 (0.23, 0.44) 64.37
Sadat Z(2015) : 0.35 (0.23, 0.46) 52.17
Sharafi SE(2025) : 0.37 (0.29, 0.46) 92.87

T T
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NOTE: Weights are from random-effects model

Figure 9: Sensitivity analysis using leave-one-out (LOO) meta-analysis confirmed the robustness of pooled prevalence.

Additionally, in Iran, patients discharged from
the ICU are typically left without structured
psychological follow-up or a designated system
of post-discharge guardianship. This deficiency
may contribute to the progression or persistence
of psychiatric symptoms. Accordingly, it
is recommended that future studies and
healthcare programs pay greater attention to the
psychological needs of ICU survivors following
discharge.

In addition, the results of our meta-analysis
indicated that Iranian female ICU survivors
(51.47%) had a higher prevalence of PTSD than
Iranian males (48.53%). Consistent with our
findings, Schandl and colleagues®' and Kang
and colleagues? also reported that women are
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more susceptible to developing PTSD following
ICU survival. Therefore, women, as a high-risk
group for psychological disorders, should be
specifically considered in post-ICU follow-up
and mental healthcare programs.

In this study, several common factors
associated with PTSD in ICU survivors were
identified including older age,’” 22 2% 25 27
prolonged ICU hospitalization,'6-18 24.25. 27 history
of psychiatric disorders,'® 26 27 mechanical
ventilation,” 2% 27 and drug abuse.? 27 With
respect to age, the findings of previous studies
by Calsavara and colleagues,®* Parker and
colleagues,® and Marra and colleagues®* are
consistent with our results, indicating that elderly
individuals are at higher risk of developing
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psychological trauma following severe psycho-
physical experiences. Similarly, regarding
the relationship between prolonged ICU
hospitalization and PTSD, the studies by Chang
and colleagues,®® Wawer and colleagues,3®
and Sullivan and colleagues® support our
findings. Additionally, a systematic review has
reported that longer ICU length of stay is a risk
factor for PTSD.*® Undoubtedly, extended ICU
hospitalization imposes a greater burden on both
physical and psychological well-being, thereby
increasing the likelihood of PTSD. Comorbid
psychiatric disorders were also identified as a
common risk factor in the studies included in our
review. This finding is consistent with previous
reports by Sprah and colleagues,* Hyland and
colleagues,* and Karatzias and colleagues.*
It is evident that individuals with pre-existing
psychological conditions are more vulnerable to
developing additional psychiatric complications
following critical illness and ICU admission.

The present study found that Iranian ICU
survivors who underwent mechanical ventilation
during hospitalization were at a greater risk
of developing PTSD. Mechanical ventilation
typically prolongs the duration of ICU stay, which
was also identified as a risk factor for PTSD
in our findings. Therefore, the simultaneous
occurrence of these two factors may exert
a synergistic effect, further increasing the
likelihood of PTSD. Furthermore, in the present
study, drug abuse was identified as a common
associated factor. In one study, it was reported
that 62% to 79% of trauma survivors who used
one or more substances experienced PTSD.#?

Given the considerable heterogeneity
identified across included studies, we
acknowledge the recommendation for further
subgroup analyses to identify sources of
variability. However, detailed data on additional
factors such as hospital type, length of stay,
and other clinical variables were inconsistently
reported among studies, limiting our ability to
conduct comprehensive subgroup analyses.
Instead, we performed meta-regression using
available moderators such as study year,
sample size, and geographic region to explore
heterogeneity. We have highlighted this limitation
and suggest that future research incorporate
more granular clinical and institutional data to
enable detailed heterogeneity assessments.

Based on the findings of the present study,
the prevalence of PTSD among lIranian ICU
survivors has shown an increasing trend in
recent years. This observation may serve as
an alarming signal for health policymakers in
Iran, indicating the need for timely preventive
strategies and structured interventions before
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the problem becomes more severe.

The sensitivity analysis demonstrated that
the pooled prevalence estimate was robust to
the exclusion of individual studies and potential
outliers. This increases confidence in the
generalizability and reliability of our results, as
the primary conclusions remained consistent
under multiple analytic scenarios. Our results are
thus supported by both the main and sensitivity
analyses.

The adjusted funnel plot and Egger’s test
collectively revealed evidence of non-trivial
publication bias. The visual asymmetry in the
lower region of the funnel plot and the imputation
of a missing study using the trim-and-fill method
suggest that small studies with lower effect sizes
were under-represented. Although the trim-and-
fill adjusted pooled prevalence remained within
a similar range to the original estimate, the
correction slightly reduced the pooled value,
indicating mild inflation caused by publication
bias.

Conclusion

This study found that the prevalence of PTSD
among lranian ICU survivors was 36.4%,
indicating a relatively high level. The prevalence
was higher in Iranian women than in men.
In addition, several common factors were
identified as being associated with PTSD in this
population, including older age, prolonged ICU
hospitalization, history of psychiatric disorders,
mechanical ventilation, and drug abuse. Given
the increasing trend of PTSD observed in recent
years, comprehensive planning and targeted
interventions are warranted, particularly for
high-risk groups characterized by these related
factors.
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