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Background

Delirium, a prevalent form of acute brain dysfunction, is characterized by perceptual disturbances that may lead to the formation of delusional memories. This pathological process could subsequently elevate the risk of developing posttraumatic stress disorder (PTSD). However, the findings of previous research are inconsistent, and the association has not been systematically evaluated. Therefore, this study attempts to clarify the epidemiological relationship between delirium and PTSD as well as its clinical significance through a thorough integration of the available data, aiming to provide an evidence-based foundation for the early identification of high-risk patients and the creation of focused intervention strategies.





Methods

We followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines during the literature search. Comprehensive searches were conducted in PubMed, Ovid MEDLINE, APA PsycINFO, Embase, Scopus, and CINAHL, covering all relevant literature published from each database’s inception until April 3, 2025. The search strategy combined free-text terms with controlled vocabulary (MeSH/Emtree terms) related to delirium and PTSD. This systematic review was registered with PROSPERO (CRD420251031880).





Results

A total of 11 articles were included in this study. Meta-analysis of unadjusted ORs revealed that patients with delirium exhibited a significantly higher risk of developing PTSD compared to non-delirium controls (OR = 3.31, 95% CI [2.21–4.97]). After adjusting for potential confounders, the pooled results based on adjusted ORs continued to indicate a significant association between delirium and increased PTSD risk (OR = 3.96, 95% CI [1.85–8.50]). Six studies explored differences in PTSD scores between delirious and non-delirious patients. Of the four studies initially reporting median values, two were excluded following skewness assessment for non-normal data distribution. The data from the remaining two studies were transformed into mean ± SD format for subsequent analysis. A meta-analysis of these four trials revealed that patients with delirium scored significantly higher on PTSD symptoms than those without (SMD = 0.50, 95% CI: 0.22–0.78, Z = 3.459, P<0.001).





Conclusion

This meta-analysis found a significant association between PTSD and delirium.





Systematic review registration

https://www.crd.york.ac.uk/PROSPERO/view/CRD420251031880, identifier CRD420251031880.
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1 Introduction

Delirium is a syndrome of acute brain dysfunction. The American Psychiatric Association’s diagnostic criteria define delirium as the abrupt onset of acute impairment of attention, level of consciousness, and cognitive functioning over a brief period usually hours to days, caused by an underlying medical condition or drug effect. This cluster of symptoms is currently not explained by comatose states or preexisting neurocognitive deficits (1). Epidemiological studies indicate that delirium affects 14% to 24% of hospitalized patients. The number rises dramatically with the severity of the underlying illness and length of hospital stay, reaching 70% to 87% among patients in intensive care (2). Current evidence demonstrates that delirium contributes to multiple adverse clinical outcomes, including prolonged mechanical ventilation duration and ICU length of stay, increased incidence of systemic complications, and long-term cognitive impairment (3, 4).

In recent years, research has gradually revealed a potential association between delirium and PTSD. Delirium’s aberrant perceptual experiences may lead to the creation of delusional memories; this process increases the risk of developing PTSD (5). As a potential distant complication of delirium, PTSD manifests with symptoms of extreme fear. Its primary symptoms include traumatic re-experience, avoidance symptoms, negative cognitive and emotional changes, and increased alertness and responsiveness (1, 6). These symptoms severely impair people’s social functioning, drastically lower their quality of life, and place a heavy burden on both individuals and society. Therefore, it is clinically crucial to determine whether delirium is a risk factor for PTSD to create effective PTSD prevention methods.

However, current research evidence on whether delirium affects the occurrence of PTSD is significantly discrepant. According to certain cohort studies, patients with delirium have a 3–4 times greater risk of PTSD than patients without delirium (OR = 3.23, 95% CI 0.61–17.13), particularly at the 12-month follow-up time point following patient discharge (7). However, according to Su et al.’s study (8), there was no statistically significant difference in the incidence of PTSD between patients with/without delirium, nor in any of the scale assessment characteristics (hyperarousal, intrusive symptoms, and avoidance symptoms). Methodological variations, including the selection of PTSD assessment instruments, the establishment of follow-up time points, and disparate study population characteristics, could be the cause of this discrepancy. While multiple primary investigations have examined the delirium-PTSD relationship, the current literature lacks comprehensive meta-analytic quantification of this association. Therefore, there is a need to elucidate the association through systematic integration of evidence.

This study employs meta-analytic methods to quantitatively assess the delirium-PTSD association, while investigating potential heterogeneity sources through sensitivity and subgroup analyses, thereby establishing a robust evidence base for clinical decision-making.




2 Materials and methods

The systematic review and meta-analysis were conducted in accordance with PRISMA guidelines and have been prospectively registered in the Prospective Registry of Systematic Reviews (PROSPERO) (identifier: CRD420251031880).



2.1 Search strategy

This study used a systematic literature search strategy with a computerized search of six databases: PubMed, Ovid Medline, APA PsycINFO, Embase, Scopus, and CINAHL. The search covered all relevant literature published between the time each database was constructed and April 3, 2025. We developed search strategies using both subject headings and free-text terms for delirium and PTSD. Detailed search strategies are provided in Supplementary Material.




2.2 Inclusion and exclusion criteria



2.2.1 Inclusion criteria

(1)Delirium diagnosis must be established using validated assessment tools (e.g., CAM or ICDSC), meet standardized diagnostic criteria as outlined in the Diagnostic and Statistical Manual of Mental Disorders (DSM) or the International Classification of Diseases (ICD), or be extracted from a case using a qualified professional’s methodology.

(2)The diagnosis of PTSD is based on clinically validated standardized assessment tools, such as diagnostic criteria based on the DSM, reference to the ICD diagnostic criteria, or reliability-tested structured clinical interview tools (e.g., CAPS-5) and symptom rating scales (e.g., PCL-5 or IES-R).

(3) Only prospective or retrospective observational analyses were included.

(4) Articles must be published in English.

(5) Articles must be of moderate or high quality, which is assessed through the Nottingham Ottawa Scale.




2.2.2 Exclusion criteria

(1) Studies for which the full text was not available, the raw data were incomplete, or not reported.

(2) Non-observational studies and review articles.

(3) Oral reports, case reports, newspaper and meeting abstracts.





2.3 Literature selection

After using Endnote 21 document management software to remove duplicates of the literature found through the search, two researchers independently conducted a preliminary screening of the remaining literature’s titles and abstracts. Those that did not fit the inclusion criteria were immediately eliminated. The full-text material that satisfied the criteria was then examined by two researchers, and any disagreements that surfaced throughout the screening process were settled by discussion or third-party negotiation.




2.4 Data extraction and quality evaluation

Two researchers conducted full-text data extraction following the completion of the literature screening. The data extracted included the first author, year of publication, study locations, study population, age, sample size, gender ratio, duration of follow-up, delirium and PTSD assessment tools, and assessment details. Odds ratios (OR) with 95% confidence intervals (CI) and other effect sizes quantifying the relationship between delirium and PTSD were also extracted, using only data from the last follow-up point.

This study used the Nottingham Ottawa Scale (NOS) (9) to evaluate the quality of the included studies. The NOS evaluates studies based on three domains: research subject selection, between-group comparability, and outcome measurements. The scale rating criteria state that the total score ranges from 0 to 9, where 5–6 indicates research of moderate quality and 7–9 indicates studies of high quality. To ensure the reliability of the analysis results, only medium-quality and high-quality literature with a score of ≥5 was selected for inclusion in the final analysis of this study.




2.5 Data synthesis and analysis

This study describes in detail the design features, methodological quality, and results of each study through a narrative synthesis and structured tables. Depending on the type of data distribution, mean ± SD or median (IQR) was selected to report continuous variables. Dichotomous variables were reported as counts and percentages (%). During the effect size data extraction phase, we collected both adjusted and unadjusted ORs and their 95% CIs, as well as the raw data used to calculate the ORs and 95% CIs. Based on this, we used the Mantel-Haenszel method to combine and weight the adjusted ORs and unadjusted ORs separately to assess the strength of the association between exposure and outcome before and after controlling for confounding factors. If the combined OR value is greater than 1, it indicates that the risk of event occurrence in the exposed group is higher than that in the control group, suggesting that the exposure factor may be a risk factor. Conversely, if the OR value is less than 1, it suggests that the exposure factor may be a protective factor. For risk estimate measures such as OR, Ferguson (10) proposed the following interpretation criteria: OR≥2.0 is considered the recommended minimum effect size (RMPE), ≥3.0 indicates a moderate effect, and≥4.0 signifies a strong effect. However, given that the statistical properties of OR are not anchored to r, caution should be exercised when interpreting these values.

For articles where the raw data are reported as median(IQR), the data are first monitored for deviations from normality (11). If the normality test shows that the data are not significantly skewed, the sample mean and standard deviation can be estimated according to the best statistical methods recommended by the existing literature (12, 13). The standardized mean difference (SMD) was used as the effect size. SMD > 0 indicates that the average outcome in the exposed group is higher than that in the control group, while SMD < 0 indicates that the average outcome in the exposed group is lower than that in the control group. For between-group effect sizes, Ferguson (10) recommends the following interpretation criteria: 0.41 represents RMPE, 1.15 corresponds to a moderate effect, and 2.70 corresponds to a large effect. Heterogeneity was assessed using the Cochrane Q-test and the I²statistic. Based on conventional thresholds (14) (low heterogeneity for I²≤30%, moderate for 30% < I²≤50%, and high for I²> 50%), a fixed effects model was chosen if the Q-test p-value>0.1 and I²<50%; if not, a random effects model was employed.

The influence of individual articles on the total effect size was first evaluated via sensitivity analysis to investigate possible causes of heterogeneity. Then, the origins of heterogeneity were investigated using subgroup analyses depending on important variables such as the kind of study design, the instruments used for evaluation, and the length of follow-up. When ten or more articles were included, publication bias was evaluated using Egger’s test and visual inspection of funnel plots; however, because statistical tests were not always as effective when fewer than ten studies were included, quantitative bias analysis was not carried out.






3 Results



3.1 Selected research

Figure 1 outlines the complete literature search process. The initial search resulted in a total of 2403 documents, with 1170 remaining after de-duplication. 1092 articles that did not meet the inclusion criteria were excluded by title and abstract screening. The remaining 78 articles were then assessed in full text, and 67 articles were excluded due to incompatible relevant data, study design, and study content. Ultimately, 11 articles were included in this study. The inter-rater reliability of the literature screening process was good, with a Cohen’s Kappa value of 0.76 (p < 0.001).

[image: Flowchart illustrating the identification of studies via databases and registers. Records identified: PubMed (213), Embase (935), Ovid Medline (244), Scopus (861), CINAHL (96), APA PsycINFO (54), totaling 2403. Duplicates removed: 1233. Screening: 1170 records, 1092 excluded. Eligibility assessment: 78 reports; reports excluded include abstract only (15), without information needed (18), inappropriate indicators (6), content inconsistency (19), design inconsistency (7), low quality (2). Studies included in review: 11.]
Figure 1 | The process of literature screening.




3.2 Characteristics of included studies

Table 1 summarizes the basic characteristics of the included studies. A total of 11 articles involving 2533 study participants were included in this study. Geographically, two of the studies were from the Americas, two from Asia, one from Australia, and six from Europe. Eight studies involved intensive care unit patients, two involved geriatric populations, and one involved patients following hematopoietic cell transplant.


Table 1 | Study characteristics.
	Study year
	Site
	Participants
	Assessment tools
	Follow-up period


	Age (m ± SD)
	Sample size n (ND/D)
	Sex, male n(%)
	Research population
	Delirium
	PTSD



	Basinski 2010 (15)
	America
	NA
	52(29/23)
	29 (55.8%)
	HCT
	DRS
	PTS
	1 year


	Slor 2013 (16)
	Netherlands
	83.3 ± 5.7
	53(30/23)
	12 (22.6%)
	Elderly Hip Fractures
	CAM
	PTSS-10
	3 months


	Drews 2015 (17)
	German
	NA
	559(482/77)
	304 (54.4%)
	Elderly
	CAM
	PTSS-14
	3 months


	Svenningsen 2015 (18)
	Denmark
	62 (40–78)d
	299(138/161)
	166 (56%)
	ICU
	CAM-ICU
	HTQ
	6 months


	Wolters 2016 (19)
	Netherlands
	57.69 ± 16.33a
	567(270/297)
	334 (59%)
	ICU
	CAM-ICU
	IES-15
	1 year


	Battle 2017 (20)
	Britain
	64 (53–73)b
	198(163/35)
	92 (46%)
	ICU
	Medical record acquisition
	UK-PTSS-14
	3 months


	Bulic 2020 (21)
	Australia
	60 ± 16
	103(66/37)
	53 (52%)
	ICU
	CAM-ICU
	IES-R
	1 year


	Miyamoto 2021 (7)
	Japan
	72 (61–81)b
	204(143/61)
	121 (59%)
	ICU
	CAM-ICU
	IES-R
	1 year


	Rocha 2023 (22)
	Brazil
	53 ± 17
	65(56/9)
	40 (62%)
	ICU
	CAM-ICU
	IES-6
	4 months


	Friberg 2024 (23)
	Norway
	61 (50–70)b
	273(242/31)
	175 (64.1%)
	ICU
	CAM-ICU
	IES-R
	3 months


	Su 2024 (8)
	China
	52 (45–61)b
	160(80/80)
	96 (60.0%)
	ICU
	CAM-ICU
	IES-R
	3 months





NA, Unavailable; ND, No delirium; D, Delirium; HCT, Hematopoietic Cell Transplant; DRS, the Delirium Rating Scale; PTS, The Post Traumatic Stress scale; CAM, Confusion Assessment Method; PTSS-10, The Post-Traumatic Stress Syndrome Scale-10; CAM-ICU, The Confusion Assessment Method for the ICU; HTQ, The Harvard Trauma Questionnaire; IES-15, the Impact of Event Scale 15 item version; UK-PTSS-14, the UK-Post-Traumatic Stress Syndrome 14-Questions Inventory; IES-R, Impact of events scale-revised; IES-6, the Impact of Event Scale-6.

arepresents the combined calculation result.

brepresents median (interquartile spacing).

drepresents median (10; 90 percentile).



Four principal methods were employed for delirium diagnosis across studies. While multiple instruments were available, the Confusion Assessment Method (CAM; n=2) and its intensive care-adapted version (CAM-ICU; n=7) emerged as the most frequently utilized tools. For PTSD assessment, five validated scales were implemented: the PTSD Symptom Scale (PTS; n=1), Harvard Trauma Questionnaire (HTQ; n=1), PTSD Symptom Scale series (PTSS; n=3), and Impact of Event Scale series (IES; n=6). Notably, four studies adopted the IES-R (Impact of Event Scale-Revised), which quantifies symptom severity on a 0–88 continuum, with higher scores indicating greater distress. However, diagnostic thresholds varied significantly across studies: Bulic 2020 >37, Miyamoto (7) used ≥25, Friberg (23) ≥33, and Su (8) ≥35 points. Most studies evaluated PTSD symptoms at either 3-month (n=5) or 12-month (n=4) post-discharge intervals. The results of the included studies are presented in the Supplementary Material.




3.3 Quality assessments

As shown in Table 2, the methodological quality of all included studies was moderate to high. The absolute consistency intraclass correlation coefficient (ICC) was calculated using a two-way random effects model to assess the consistency between two reviewers on the total score of the NOS. The analysis results showed good inter-rater consistency, with a single measurement ICC value of 0.82 (95% CI: 0.48–0.95), and this was statistically significant (p < 0.001). However, the study also had some methodological limitations. Regarding participant selection (Q4), most articles (n=9) did not specify whether patients with mental disorders were included or whether patients with PTSD at baseline were excluded. Eight studies were deemed to have insufficient follow-up because they either had a dropout rate exceeding 20% or did not compare key characteristics between dropouts and non-dropouts.


Table 2 | NOS scores for included studies.
	Study year
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	Q8
	Q9
	Scores



	Basinski 2010 (15)
	Y
	Y
	Y
	U
	Y
	Y
	Y
	Y
	N
	7


	Slor 2013 (16)
	Y
	Y
	Y
	U
	Y
	Y
	Y
	Y
	N
	7


	Drews 2015 (17)
	Y
	Y
	Y
	U
	Y
	Y
	Y
	Y
	N
	7


	Svenningsen 2015 (18)
	Y
	Y
	Y
	Y
	Y
	N
	Y
	Y
	Y
	8


	Wolters 2016 (19)
	Y
	Y
	Y
	U
	Y
	Y
	Y
	Y
	N
	7


	Battle 2017 (20)
	Y
	Y
	Y
	N
	Y
	N
	Y
	Y
	U
	6


	Bulic 2020 (21)
	Y
	Y
	Y
	Y
	Y
	N
	Y
	Y
	N
	7


	Miyamoto 2021 (7)
	Y
	Y
	Y
	U
	Y
	Y
	Y
	Y
	N
	7


	Rocha 2023 (22)
	Y
	Y
	Y
	U
	Y
	N
	Y
	Y
	N
	6


	Friberg 2024 (23)
	Y
	Y
	Y
	U
	Y
	N
	Y
	Y
	Y
	7


	Su 2024 (8)
	Y
	Y
	Y
	U
	Y
	Y
	Y
	Y
	Y
	8





Q1 Representativeness of the exposed cohort.

Q2 Selection of the non-exposed cohort.

Q3 Ascertainment of exposure.

Q4 Demonstration that outcome of interest was not present at start of study.

Q5 Study controls for _(select the most important factor).

Q6 Study controls for any additional factor.

Q7 Assessment of outcome.

Q8 Was follow-up long enough for outcomes to occur.

Q9 Adequacy of follow-up of cohorts.

Y, Yes; N, No; U, Unclear.






3.4 Meta-analysis



3.4.1 Meta-analysis related to PTSD based on unadjusted OR values

Meta-analysis of ORs from eight included studies revealed a pooled OR of 1.69 (95% CI: 1.30–2.19, p < 0.001), with high heterogeneity (I²= 75.3%, p < 0.001). (See Supplementary Materials for the forest plot.) To assess the robustness of the pooled results, we conducted a sensitivity analysis using the “leave-one-out” method (see Figure 2). The results suggest that the study by Wolters et al. (19) had a substantial impact on both the pooled effect size and the observed heterogeneity. Following its exclusion, heterogeneity decreased to a moderate level (I²= 41.2%, p > 0.1), falling below the conventional threshold of 50%. Given that this study was a pronounced outlier, it was excluded from the final analysis, and the results from the remaining seven studies were taken as the basis. Analysis of the seven studies retained after exclusion yielded a pooled OR of 3.31 (95% CI: 2.21–4.97), which was statistically significant (Z = 5.802, p < 0.001). These results indicate that patients with delirium have a significantly higher risk of developing PTSD compared to those without delirium (see Figure 3). Less than 10 studies were included in all meta-analyses, which would not be enough to test power; hence, publication bias was not evaluated (24).

[image: Forest plot showing meta-analysis estimates with named study omission. Studies listed from 2015 to 2024 with estimates (circles) and confidence intervals (horizontal lines) on a scale from 1.06 to 4.97.]
Figure 2 | Sensitivity analysis (unadjusted odds ratio).

[image: Forest plot displaying odds ratios with 95% confidence intervals from various studies conducted between 2015 and 2024. Individual studies show results: Svenningsen 2015, Battle 2017, Bulic 2020, Miyamoto 2021, Rocha 2023, Friberg 2024, and Su 2024. The overall odds ratio is 3.31 (2.21, 4.97) with heterogeneity at I² = 41.2%, p = 0.116. Horizontal lines represent confidence intervals, while diamonds and squares represent point estimates.]
Figure 3 | Forest plot of unadjusted odds ratios (n=7).

Subgroup analyses based on different PTSD assessment tools revealed statistically significant differences between groups (p = 0.027), suggesting that assessment tools may be a major source of heterogeneity across studies (see Figure 4). However, the UK-PTSS-14, HTQ, and IES-6 subgroups each contained only a single study, and their results were associated with considerable uncertainty(wide confidence intervals encompassing non-significant values). Therefore, no reliable conclusions can be drawn regarding the associations under these specific assessment tools. In contrast, the IES-R subgroup provided more robust evidence. This subgroup comprised four studies and exhibited no heterogeneity (I² = 0.0%, p > 0.1). The pooled analysis demonstrated a significant association between delirium and an increased risk of PTSD (OR = 2.80, 95% CI: 1.66–4.71; z = 3.862, p < 0.001), indicating that the risk of developing PTSD was approximately 2.8 times higher in patients with delirium than in those without, among studies using the IES-R scale.

[image: Forest plot showing odds ratios (OR) and confidence intervals (CI) for various studies related to scales HTQ, UK-PTSS-14, IES-R, and IES-6. Each study's OR is plotted with a diamond and line indicating CI. Weights are also displayed. Overall heterogeneity between groups is noted with p-value information.]
Figure 4 | Forest plot of subgroup analyses grouped by PTSD assessment tool.




3.4.2 Meta-analysis related to PTSD based on adjusted OR values

Meta-analysis of four studies reporting adjusted ORs was performed using a random-effects model. The pooled analysis yielded a combined adjusted OR of 3.96 (95% CI: 1.85–8.50), which was statistically significant (p < 0.001). The results indicate that, after adjusting for potential confounding factors, patients with delirium had a 3.96-fold increased risk of developing PTSD compared to those without delirium (see Figure 5). The heterogeneity reached a moderate level (I² = 51.8%), so we employed a random-effects model for pooling. To assess the robustness of the pooled results, we conducted a sensitivity analysis (see Supplementary Materials). The results indicate that sequentially excluding individual studies did not alter the direction of the pooled effect estimate, and the 95% confidence intervals largely overlapped with those of the original analysis. This suggests that the primary findings of the study are robust and reliable.

[image: Forest plot showing the odds ratios and confidence intervals for four studies: Drews 2015 (OR 2.41, CI 1.06-5.46), Battle 2017 (OR 10.93, CI 4.18-28.56), Miyamoto 2021 (OR 3.23, CI 0.61-17.13), Friberg 2024 (OR 2.76, CI 0.99-7.70). The overall effect size is 3.96 (CI 1.85-8.50) with a weight distribution provided. Weights are from a random-effects model.]
Figure 5 | Forest plot of adjusted odds ratios (n=4).




3.4.3 Meta-analysis related to PTSD based on continuous variables

Among the six studies comparing PTSD scores between delirium and non-delirium groups, four reported median values. Normality tests (skewness assessment) identified non-parametric distributions in two datasets, resulting in the exclusion of two studies, Svenningsen 2015 and Su 2024. The final analysis included four studies, whose data were converted for pooling (see Supplementary Materials for details of the converted values). Using a fixed-effects model, the pooled analysis revealed no between-study heterogeneity (I² = 0%, p>0.1). Sensitivity analysis (leave-one-out method) results showed that the combined results were robust, with no significant outliers identified (see Supplementary Materials for figures). As shown in Figure 6, delirium patients exhibited significantly higher PTSD symptom scores than non-delirium patients (SMD = 0.50, 95% CI: 0.22–0.78; Z = 3.459, p<0.001).

[image: Forest plot showing the standardized mean differences (SMD) with 95% confidence intervals for studies by Basinski 2010, Slor 2013, Bulic 2020, and Miyamoto 2021. Weights for each study range from 18.95% to 29.08%. The overall effect size is 0.50 (0.22 to 0.78), with I-squared equal to 0.0% and a p-value of 0.693.]
Figure 6 | Forest plot of continuous variables (n=4).






4 Discussions

To the best of our knowledge, this study constitutes this is the first systematic review and meta-analysis to investigate the prevalence of PTSD among patients with delirium. The meta-analysis found a significant association between delirium and PTSD. A meta-analysis of unadjusted ORs demonstrated that patients with delirium exhibited a significantly higher risk of developing PTSD compared to non-delirium controls (OR = 3.31, 95% CI [2.21–4.97]). After adjusting for potential confounders, pooled results based on adjusted ORs continued to indicate a significant association between delirium and increased PTSD risk (OR = 3.96, 95% CI [1.85–8.50]). The continuous variable meta-analysis revealed significantly greater PTSD symptom severity in delirium patients compared to controls, with a standardized mean difference of 0.50 (SMD = 0.50, 95% CI [0.22–0.78]).

To ensure the reliability of the pooled results, we excluded Wolters 2016 from the sensitivity analysis due to its disproportionate influence on heterogeneity and the pooled effect size. After excluding this study, heterogeneity decreased significantly (I²from 75.3% to 41.2%), while the direction and statistical significance of the pooled effect size remained unchanged. However, the preliminary assessment did not identify any significant differences between this study and others in terms of patient population, intervention measures, or outcome measurements. Based on this, we speculate that this anomalous result may be due to unmeasured or unreported confounding factors. Alternatively, it could be attributable to chance effects, such as sampling error, thus introducing bias that does not reflect true inter-study differences.

The precise mechanism of action between delirium and PTSD remains unclear. However, existing evidence indicates that the two conditions may be related through multilevel pathophysiological pathways, primarily involving limbic system dysfunction, hypothalamic-pituitary-adrenal (HPA) axis dysregulation, and disruption of neurotransmitters. First, delirium is associated with dysregulation of neurotransmitter systems, including dopamine, acetylcholine, and γ-aminobutyric acid (GABA) (25). Such neurochemical disturbances lead to neuronal instability. Second, both conditions are profoundly linked to dysfunction of the HPA axis. Patients who exhibit delirium symptoms frequently also have hyperactivation of the HPA axis, which results in abnormally high cortisol levels (26, 27). PTSD is characterized by hypocortisolism, manifesting as a distinct ‘low cortisol-high reactivity’ neuroendocrine profile (28, 29). This phenomenon may result from impaired negative feedback regulation of the HPA axis. This impairment follows glucocorticoid depletion induced by chronic stress and leads to a lowered response threshold, consequently causing hypersensitization to stress stimuli (2, 30). Lastly, both have the neurobiological characteristics of the amygdala’s heightened reactivity and the hippocampus’s sensitivity. These abnormalities in limbic system functioning can result in maladaptive consolidation of traumatic memories and poor emotion control (2, 25, 31).

This meta-analysis involved four different PTSD assessment tools. Subgroup analysis based on the assessment tool revealed statistically significant between-group differences (p = 0.027), suggesting that the type of instrument used is a potential source of heterogeneity. However, except for the IES-R subscale, which combined multiple studies, each of the remaining subgroups included only one study, resulting in considerable uncertainty in their findings. Therefore, conclusions drawn from this subgroup analysis should be interpreted with caution and require further validation in future research. The IES-R is the most commonly used tool for assessing PTSD in this study, and this scale is widely applied across diverse populations who have experienced acute traumatic events (32). A prospective study by Schütte et al. (33) provides evidence that the IES-R is a suitable scale for predicting the development of stress symptoms and PTSD following acute psychological trauma. However, differences in study design may lead to variations in the implementation of assessment tools, such as differences in scale structures or cutoff scores (34). For example, the studies included in our analysis used different cutoff values for the IES-R (e.g., 25, 33, and 35), a practice that could introduce fluctuations in PTSD scoring outcomes. Although assessment tools of different types vary in format and structure, they consistently capture the core symptoms of PTSD (e.g., post-traumatic experiences, avoidance behaviors, and negative cognitive changes) (34).

The included studies were centered on the ICU patient, according to the findings of this systematic review. Patients in intensive care units have distinct clinical traits. ICU patients may be particularly prone to delirium due to the severity of their illness, multimorbidity burden, mechanical ventilation, the use of sedatives and analgesics, and the psychologically stressful environment of the intensive care unit (35, 36). Research data show that the incidence of ICU delirium is as high as 70%-87%, which is significantly greater than the rate for patients in normal wards (2). Second, because of potentially traumatic elements like the severity of the disease, invasive procedures, anesthesia, worries about the disease’s prognosis, dread of dying, or witnessing another patient die, intensive care unit patients are frequently more likely to experience PTSD during treatment (37). According to the evidence currently available, PTSD can occur up to 3-4.3 times more frequently in post-ICU treatment survivors than in the general hospitalized population (38, 39). This observation prompts inquiry into whether the elevated prevalence of PTSD among ICU patients is mediated by delirium as an intermediary variable, or stems from the independent direct effects attributable to the ICU environment itself. Future prospective multicenter cohort studies can control for ICU variables to examine the relationship between delirium and PTSD.

We must recognize several limitations of our meta-analysis. Methodologically, our exclusive use of ORs and SMD as effect measures ensured analytical consistency but concomitantly constrained the pool of eligible studies for meta-analysis, potentially compromising the external validity and generalizability of our findings. Second, although this study pooled both unadjusted and adjusted ORs to mitigate confounding bias, only four studies provided adjusted estimates. Consequently, the reliability and generalizability of the findings are constrained. The interpretation of these results should therefore be cautious, and future studies should report multivariate-adjusted effect sizes to strengthen the evidence for this association. Third, this study only included academic articles published in English, which may result in language bias. Finally, even though this study identified a significant association between delirium and PTSD, the current evidence base is still lacking because only 11 studies were included, which may have an impact on the validity of the results.




5 Conclusion

Our meta-analysis reveals a potential association between delirium and PTSD, with the available evidence suggesting that delirium may be a risk factor for subsequent PTSD development. However, given the methodological limitations of the included studies, these findings should be interpreted with caution and require further validation through rigorously designed, high-quality studies with standardized methodologies. Given the severe impact of PTSD on patients’ long-term quality of life and social functioning, the inclusion of delirium prevention and management in the mental health intervention system has important public health implications. On the other hand, the neurobiological mechanisms via which delirium results in PTSD remain poorly understood. Future research could examine how trauma memories and delirium-related neuroinflammatory responses interact, as well as the particular correlations between various delirium subtypes (such as hyperactive/hypoactive/mixed) and the symptoms of post-traumatic stress disorder.





Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material. Further inquiries can be directed to the corresponding author.





Author contributions

XY: Conceptualization, Methodology, Writing – original draft, Data curation. FC: Writing – original draft, Data curation, Methodology, Conceptualization. ZJ: Data curation, Supervision, Writing – review & editing, Conceptualization, Funding acquisition. NX: Investigation, Writing – review & editing, Formal analysis. XZ: Writing – review & editing, Formal analysis. QC: Investigation, Writing – review & editing. MC: Investigation, Writing – review & editing.





Funding

The author(s) declare financial support was received for the research and/or publication of this article. The project was supported by the Guizhou health and Health Committee (grant number: gzwkj2024-253) and Guizhou Provincial Education Department Master Studio Project (Guizhou Education Letter (2024) No. 44).





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.





Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1654136/full#supplementary-material





References

	 First MB. Diagnostic and statistical manual of mental disorders, 5th edition, and clinical utility. J Nerv Ment Dis. (2013) 201:727–9. doi: 10.1097/NMD.0b013e3182a2168a, PMID: 23995026


	 Bolton C, Thilges S, Lane C, Lowe J, Mumby P. Post-traumatic Stress Disorder Following Acute Delirium. J Clin Psychol Med Settings. (2021) 28:31–9. doi: 10.1007/s10880-019-09689-1, PMID: 31823162


	 Stollings JL, Kotfis K, Chanques G, Pun BT, Pandharipande PP, Ely EW. Delirium in critical illness: clinical manifestations, outcomes, and management. Intensive Care Med. (2021) 47:1089–103. doi: 10.1007/s00134-021-06503-1, PMID: 34401939


	 Mart MF, Williams Roberson S, Salas B, Pandharipande PP, Ely EW. Prevention and Management of Delirium in the Intensive Care Unit. Semin Respir Crit Care Med. (2021) 42:112–26. doi: 10.1055/s-0040-1710572, PMID: 32746469


	 Hall-Melnychuk EL, Hopkins RO, Deffner T-M. Post-Intensive Care Syndrome-Mental Health. Crit Care Clin. (2025) 41:21–39. doi: 10.1016/j.ccc.2024.08.005, PMID: 39547725


	 Al Jowf GI, Ahmed ZT, An N, Reijnders RA, Ambrosino E, Rutten BPF, et al. A Public Health Perspective of Post-Traumatic Stress Disorder. Int J Environ Res Public Health. (2022) 19:6474. doi: 10.3390/ijerph19116474, PMID: 35682057


	 Miyamoto K, Shibata M, Shima N, Nakashima T, Kida M, Matsumoto H, et al. Combination of delirium and coma predicts psychiatric symptoms at twelve months in critically ill patients: A longitudinal cohort study. J Crit Care. (2021) 63:76–82. doi: 10.1016/j.jcrc.2021.01.007, PMID: 33618284


	 Su L-J, Chen M-J, Yang R, Zou H, Chen T-T, Li S-L, et al. Investigating the correlation of delirium after cardiac surgery with memories and posttraumatic stress disorder consequences of intensive care unit: A prospective cohort study. Intensive Crit Care Nurs. (2024) 82:103632. doi: 10.1016/j.iccn.2024.103632, PMID: 38290221


	. Ottawa Hospital Research Institute. Available online at: https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp (Accessed June 10, 2025).


	 Ferguson CJ. An effect size primer: A guide for clinicians and researchers. Prof Psychology: Res Pract. (2009) 40:532–8. doi: 10.1037/a0015808


	 Shi J, Luo D, Wan X, Liu Y, Liu J, Bian Z, et al. Detecting the skewness of data from the five-number summary and its application in meta-analysis. Stat Methods Med Res. (2023) 32:1338–60. doi: 10.1177/09622802231172043, PMID: 37161735


	 Wan X, Wang W, Liu J, Tong T. Estimating the sample mean and standard deviation from the sample size, median, range and/or interquartile range. BMC Med Res Methodol. (2014) 14:135. doi: 10.1186/1471-2288-14-135, PMID: 25524443


	 Luo D, Wan X, Liu J, Tong T. Optimally estimating the sample mean from the sample size, median, mid-range, and/or mid-quartile range. Stat Methods Med Res. (2018) 27:1785–805. doi: 10.1177/0962280216669183, PMID: 27683581


	 Higgins JPT, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in meta-analyses. BMJ. (2003) 327:557–60. doi: 10.1136/bmj.327.7414.557, PMID: 12958120


	 Basinski JR, Alfano CM, Katon WJ, Syrjala KL, Fann JR. Impact of delirium on distress, health-related quality of life, and cognition 6 months and 1 year after hematopoietic cell transplant. Biol Blood Marrow Transplant. (2010) 16:824–31. doi: 10.1016/j.bbmt.2010.01.003, PMID: 20100587


	 Slor CJ, Witlox J, Jansen RWMM, Adamis D, Meagher DJ, Tieken E, et al. Affective functioning after delirium in elderly hip fracture patients. Int Psychogeriatr. (2013) 25:445–55. doi: 10.1017/S1041610212001962, PMID: 23194775


	 Drews T, Franck M, Radtke FM, Weiss B, Krampe H, Brockhaus WR, et al. Postoperative delirium is an independent risk factor for posttraumatic stress disorder in the elderly patient: a prospective observational study. Eur J Anaesthesiol. (2015) 32:147–51. doi: 10.1097/EJA.0000000000000107, PMID: 24979586


	 Svenningsen H, Egerod I, Christensen D, Tønnesen EK, Frydenberg M, Videbech P. Symptoms of Posttraumatic Stress after Intensive Care Delirium. BioMed Res Int. (2015) 2015:876947. doi: 10.1155/2015/876947, PMID: 26557708


	 Wolters AE, Peelen LM, Welling MC, Kok L, de Lange DW, Cremer OL, et al. Long-Term Mental Health Problems After Delirium in the ICU. Crit Care Med. (2016) 44:1808–13. doi: 10.1097/CCM.0000000000001861, PMID: 27513540


	 Battle CE, James K, Bromfield T, Temblett P. Predictors of post-traumatic stress disorder following critical illness: A mixed methods study. J Intensive Care Soc. (2017) 18:289–93. doi: 10.1177/1751143717713853, PMID: 29123558


	 Bulic D, Bennett M, Georgousopoulou EN, Shehabi Y, Pham T, Looi JCL, et al. Cognitive and psychosocial outcomes of mechanically ventilated intensive care patients with and without delirium. Ann Intensive Care. (2020) 10:104. doi: 10.1186/s13613-020-00723-2, PMID: 32748298


	 da Rocha FR, Gonçalves RC, Prestes G da S, Damásio D, Goulart AI, Vieira AA da S, et al. Biomarkers of neuropsychiatric dysfunction in intensive care unit survivors: a prospective cohort study. Crit Care Sci. (2023) 35:147–55. doi: 10.5935/2965-2774.20230422-en, PMID: 37712803


	 Friberg K, Hofsø K, Ræder J, Rustøen T, Småstuen MC, Olsen BF. Prevalence of and predictive factors associated with high levels of post-traumatic stress symptoms 3 months after intensive care unit admission: A prospective study. Aust Crit Care. (2024) 37:222–9. doi: 10.1016/j.aucc.2023.06.005, PMID: 37455211


	Cochrane Handbook for Systematic Reviews of Interventions | Cochrane Training . Available online at: https://training.cochrane.org/handbook (Accessed June 10, 2025).


	 Wilson JE, Mart MF, Cunningham C, Shehabi Y, Girard TD, MacLullich AMJ, et al. Delirium. Nat Rev Dis Primers. (2020) 6:90. doi: 10.1038/s41572-020-00223-4, PMID: 33184265


	 Kazmierski J, Banys A, Latek J, Bourke J, Jaszewski R. Cortisol levels and neuropsychiatric diagnosis as markers of postoperative delirium: a prospective cohort study. Crit Care. (2013) 17:R38. doi: 10.1186/cc12548, PMID: 23452669


	 Kazmierski J, Banys A, Latek J, Bourke J, Jaszewski R, Sobow T, et al. Mild cognitive impairment with associated inflammatory and cortisol alterations as independent risk factor for postoperative delirium. Dement Geriatr Cognit Disord. (2014) 38:65–78. doi: 10.1159/000357454, PMID: 24603477


	 Spencer-Segal JL, Hyzy RC, Iwashyna TJ, Standiford TJ. Psychiatric Symptoms in Survivors of Acute Respiratory Distress Syndrome. Effects of Age, Sex, and Immune Modulation. Ann Am Thorac Soc. (2017) 14:960–7. doi: 10.1513/AnnalsATS.201606-468OC, PMID: 28358594


	 Hauer D, Weis F, Krauseneck T, Vogeser M, Schelling G, Roozendaal B. Traumatic memories, post-traumatic stress disorder and serum cortisol levels in long-term survivors of the acute respiratory distress syndrome. Brain Res. (2009) 1293:114–20. doi: 10.1016/j.brainres.2009.04.014, PMID: 19376097


	 de Sousa Moreira JL, Barbosa SMB, Vieira JG, Chaves NCB, Felix EBG, Feitosa PWG, et al. The psychiatric and neuropsychiatric repercussions associated with severe infections of COVID-19 and other coronaviruses. Prog Neuropsychopharmacol Biol Psychiatry. (2021) 106:110159. doi: 10.1016/j.pnpbp.2020.110159, PMID: 33147504


	 Souza RR, Noble LJ, McIntyre CK. Using the Single Prolonged Stress Model to Examine the Pathophysiology of PTSD. Front Pharmacol. (2017) 8:615. doi: 10.3389/fphar.2017.00615, PMID: 28955225


	 Kragh AR, Folke F, Andelius L, Ries ES, Rasmussen RV, Hansen CM. Evaluation of tools to assess psychological distress: how to measure psychological stress reactions in citizen responders- a systematic review. BMC Emerg Med. (2019) 19:64. doi: 10.1186/s12873-019-0278-6, PMID: 31684872


	 Schütte N, Bär O, Weiss U, Heuft G. Prediction of PTSD in police officers after six months–a prospective study. Span J Psychol. (2012) 15:1339–48. doi: 10.5209/rev_sjop.2012.v15.n3.39419, PMID: 23156937


	 Havermans DCD, Coeur EMN, Jiaqing O, Rippey CS, Cook JM, Olff M, et al. The diagnostic accuracy of PTSD assessment instruments used in older adults: a systematic review. Eur J Psychotraumatol. (2025) 16:2498191. doi: 10.1080/20008066.2025.2498191, PMID: 40367222


	 Wu N-N, Zhang Y-B, Wang S-Y, Zhao Y-H, Zhong X-M. Incidence, prevalence and risk factors of delirium in ICU patients: A systematic review and meta-analysis. Nurs Crit Care. (2023) 28:653–69. doi: 10.1111/nicc.12857


	 Erbay Dalli Ö, Kelebek Girgin N, Kahveci F. Incidence, characteristics and risk factors of delirium in the intensive care unit: An observational study. J Clin Nurs. (2023) 32:96–105. doi: 10.1111/jocn.16197, PMID: 35639976


	 Jones C, Bäckman C, Griffiths RD. Intensive care diaries and relatives’ symptoms of posttraumatic stress disorder after critical illness: a pilot study. Am J Crit Care. (2012) 21:172–6. doi: 10.4037/ajcc2012569, PMID: 22549573


	 Boer KR, Mahler CW, Unlu C, Lamme B, Vroom MB, Sprangers MA, et al. Long-term prevalence of post-traumatic stress disorder symptoms in patients after secondary peritonitis. Crit Care. (2007) 11:R30. doi: 10.1186/cc5710, PMID: 17319937


	 O’Donnell ML, Creamer M, Holmes ACN, Ellen S, McFarlane AC, Judson R, et al. Posttraumatic stress disorder after injury: does admission to intensive care unit increase risk? J Trauma. (2010) 69:627–32. doi: 10.1097/TA.0b013e3181bc0923, PMID: 20118816







Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.


Copyright © 2025 Yang, Chen, Jiang, Xu, Zhang, Chen and Cao. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fpsyt-16-1654136-g004.jpg
%
scale and study OR (95% CI) Weight

HTQ
Svenningsen 2015

Subgroup, IV (1> = 0.0%, p < 0.001)

1.88 (0.55, 6.43) 10.83
1.88 (0.55, 6.43) 10.83

UK-PTSS-14

Battle 2017 —+— 8.16(3.67,18.17) 25.60

1
1
1
1
1
1
1
4 O 8.16 (3.67,18.16)  25.60
1
1
1
1
1
1
1

Subgroup, IV (I*=0.0%, p < 0.001)

IES-R
Bulic 2020 —_—— 498 (1.36, 18.23) 9.72
Miyamoto 2021
Friberg 2024

Su 2024

2.92(0.70, 12.11) 8.06
—_— 2.55(1.14,5.70) 25.29
2.26 (0.85, 6.02) 17.09

1
<> 2.80(1.66,4.71)  60.16
1
1
1
1
1
1

Subgroup, IV (I2 =0.0%, p =0.802)

IES-6

Rocha 2023 0.46 (0.05, 4.03) 3.40
Subgroup, IV (I’ = 0.0%, p < 0.001) 0.46 (0.05, 4.13) 3.40
Heterogeneity between groups: p = 0.027

Overall, IV (I? = 41.2%, p = 0.116)

3.31(2.21,4.97)

.0625 1 16





OEBPS/Images/fpsyt-16-1654136-g006.jpg
study

Basinski 2010
Slor 2013
Bulic 2020

Miyamoto 2021

Overall, IV ( = 0.0%, p = 0.693)

-1

)

!

Effect

(95% Cl)

— & 0.61(0.05,1.17)

0.23 (-0.32,0.77)
— % 065(0.13,1.17)
0.49 (-0.16, 1.13)
0.50 (0.22, 0.78)

%

Weight

25.27
26.71
29.08
18.95

100.00





OEBPS/Images/fpsyt-16-1654136-g001.jpg
Records identified from:

PubMed(n=213); Records removed before
Embase(n=935); screening:

Ovid Medline(n=244); Duplicate records
Scopus(n=861); removed (n=1233)
CINAHL(1n=96);

APA PsycINFO(n=54)

c
S
Er)

@
b
=l
-

=

[T}
3

Records screened Records excluded
(n=1170) (n=1092)

Reports excluded:
abstract only (n=15)

Screenina

Reports assessed for eligibility Without information needed (n=18)

(n=78) Inappropriate indicators of closure (n=6)
Inconsistency of research content (n=19)
Inconsistency in study design (n=7)
Low quality (n=2)

Studies included in review
(n=11)

Included





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
Study year (ey] Q4 Q5 Q6 Q7 Q8 Q9
——
asinski 2010 v \ . v v \ Y \ X 8
(15)
Slor 2013 (16) Y Y Y u Y Y Y Y N 7
Drews 2015 Y Y Y u Y Y Y Y N 7
17)
Svenningsen Y Y Y Y Y N Y Y Y 8
2015 (18)
Wolters 2016 Y ¥ Y U ¥ Y Y Y N 7
(19)
Battle 2017
Y Y Y N Y N Y Y u 6
(20)
Bulic 2020 (21) Y Y Y Y Y N Y Y N 7
Miyamoto Y Y Y U Y Y Y Y N 7
2021 (7)
Rocha 202 Y Y Y U Y N Y Y N 6
(22)
Friberg 2024
Y Y Y Y N Y Y Y 7
©3) v
Su 2024 (8) e Y Y u Y Y Y Y Y 8

QI Representativeness of the exposed cohort.

Q2 Selection of the non-exposed cohort.

Q3 Ascertainment of exposure.

Q4 Demonstration that outcome of interest was not present at start of study.
Q5 Study controls for _(select the most important factor).

Q6 Study controls for any additional factor.

Q7 Assessment of outcome.

Q8 Was follow-up long enough for outcomes to occur.

Q9 Adequacy of follow-up of cohorts.

Y, Yes; N, No; U, Unclear.





OEBPS/Images/fpsyt-16-1654136-g003.jpg
study

Svenningsen 2015
Battle 2017

Bulic 2020
Miyamoto 2021
Rocha 2023
Friberg 2024

Su 2024

Overall, IV (I = 41.2%, p = 0.116)

OR (95% Cl)

1.88 (0.55, 6.43)
8.16 (3.67, 18.17)
4.98 (1.36, 18.23)
2.92 (0.70, 12.11)
0.46 (0.05, 4.03)
2.55 (1.14, 5.70)
2.26 (0.85, 6.02)
3.31(2.21, 4.97)

%

Weight

10.83

25.60

9.72

8.06

3.40

25.29

17.09

100.00

T
.0625





OEBPS/Images/fpsyt-16-1654136-g005.jpg
%

study OR (95% ClI) Weight

Drews 2015 —.—._ 2.41 (1.06, 5.46) 31.48
Battle 2017 _._ 10.93 (4.18, 28.56) 27.71
Miyamoto 2021 —a—— 3.23 (0.61, 17.13) 14.71
Friberg 2024 —.— 2.76 (0.99, 7.70) 26.11
Overall, DL (I* = 51.8%, p = 0.101) <> 3.96 (1.85, 8.50) 100.00
T T
03125 1 32

NOTE: Weights are from random-effects model





OEBPS/Images/fpsyt.2025.1654136_cover.jpg
& frontiers | Frontiers in Psychiatry

Association of delirium with post-traumatic
stress disorder: a systematic review and
meta-analysis





OEBPS/Images/fpsyt-16-1654136-g002.jpg
Meta-analysis estimates, given named study is omitted
| Lower CI Limit O Estimate | Upper CI Limit

Svenningsen 2015

Wolters 2016

Battle 2017 |-}

Bulic 2020
Miyamoto 2021

Rocha 2023
Friberg 2024

Su 2024
106130 169 219

497






OEBPS/Images/table1.jpg
Participants Assessment tools

Study vear Follow-up
VY Sample size Sex, male = Research - period
5 > Delirium PTSD
n (ND/D) n(%) population

Basinski 2010 (15) America NA 52(29/23) 29 (55.8%) HCT DRS PTS 1 year

Slor 2013 (16) Netherlands 83357 53(30/23) 12 (22.6%) Eldedy Hip CAM PTSS-10 3 months
Fractures

Drews 2015 (17) German NA 550(482/77) 304 (54.4%) Elderly CAM PTSS-14 3 months
Svenningsen 2015 (18)  Denmark 62 (40-78)° 299(138/161) 166 (56%) cu CAM-ICU HTQ 6 months

Wolters 2016 (19) | Netherlands =~ 57.69 + 1633 | 567(270/297) 334 (59%) cu CAM-ICU IES-15 1 year

Medical record
Battle 2017 (20) Britain 64 (53-73)° 198(163/35) 92 (46%) 1cU cAealIeCOre | GRPTSS-14 | 3 months
acqulsltlon

Bulic 2020 (21) Australia 60 £ 16 103(66/37) 53 (52%) Icu CAM-ICU IES-R 1 year

Miyamoto 2021 (7) Japan 72 (61-81)° 204(143/61) 121 (59%) ICU CAM-ICU IES-R 1 year
Rocha 2023 (22) Brazil 53+17 65(56/9) 40 (62%) cU CAM-ICU 1ES-6 4 months
Friberg 2024 (23) Norway 61 (50-70)° 273(242/31) 175 (64.1%) ICU CAM-ICU IES-R 3 months
Su 2024 (8) China 52 (45-61)° 160(80/80) 96 (60.0%) ICU CAM-ICU IES-R 3 months

NA, Unavailable; ND, No delirium; D, Delirium; HCT, Hematopoietic Cell Transplant; DRS, the Delirium Rating Scale; PTS, The Post Traumatic Stress scale; CAM, Confusion Assessment
Method; PTSS-10, The Post-Traumatic Stress Syndrome Scale-10; CAM-ICU, The Confusion Assessment Method for the ICU; HTQ, The Harvard Trauma Questionnaire; IES-15, the Impact of
Event Scale 15 item version; UK-PTSS-14, the UK-Post-Traumatic Stress Syndrome 14-Questions Inventory; IES-R, Impact of events scale-revised; IES-6, the Impact of Event Scale-6.
“represents the combined calculation result.

Prepresents median (interquartile spacing).

drepresents median (10; 90 percentile).





