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Abstract 

Background and Objectives: Communication gaps contribute substantially to anxiety, depression, and 

post-traumatic stress disorder (PTSD) among relatives of critically ill patients. This study evaluated 

whether supplementing routine bedside meetings with a concise, co-designed informational 

brochure was associated with reduced psychological distress and improved satisfaction among 

family members in the intensive care unit (ICU). Materials and Methods: We conducted a single-centre 

prospective before–after observational study in a mixed medical–surgical ICU in Naples, Italy. 

Relatives of adult patients with an ICU length of stay >72 h completed the Hospital Anxiety and 

Depression Scale (HADS) and the Short Screening Scale for PTSD (SSS-PTSD) at ICU discharge. The 

pre-intervention phase enrolled 12 relatives (May–September 2018); following a co-design and staff 

training period, the post-intervention phase enrolled 23 relatives (April–October 2019). Primary 

outcomes were the prevalence of anxiety (HADS-A ≥8), depression (HADS-D ≥8), and probable PTSD 

(SSS-PTSD ≥4). Groups were compared using Fisher’s exact test and the Mann–Whitney U test. 

Results: Anxiety remained highly prevalent (100% pre vs. 95.7% post; p = 1.00). Depression severity 

decreased, with median HADS-D scores declining from 13 (IQR 10–18) to 9 (IQR 7–12) (p = 0.021), 

while the prevalence of HADS-D ≥8 was lower post-intervention (91.7% vs. 73.9%; p = 0.38). The 

prevalence of probable PTSD was numerically reduced from 58.3% to 30.4% (p = 0.116). Perceived 

comprehension improved (7.9 ± 1.1 vs. 8.6 ± 0.9; p = 0.037), whereas objective comprehension 

remained unchanged. Overall family satisfaction increased (FS-ICU-24: 66 ± 15 vs. 75 ± 12; p = 0.041). 

Staff depersonalization decreased from 35% to 10% (p = 0.048). Conclusions: In this real-world before–

after study, integrating a low-cost, co-designed brochure into clinician–family communication was 

associated with reduced depressive symptom severity, a numerical reduction in PTSD prevalence, 

and improved satisfaction, without adverse effects on staff well-being. These findings support the 

use of structured written information in family-centred ICU care. 

Keywords: intensive care unit; family-centred care; anxiety; depression; post-traumatic stress 

disorder; Hospital Anxiety and Depression Scale; family satisfaction 

 

1. Introduction 

Admission to an intensive care unit (ICU) represents a profoundly stressful experience not only 

for patients but also for their family members. Relatives are suddenly exposed to a highly 

technological environment, uncertainty regarding prognosis, and complex medical terminology, 

often under conditions of emotional vulnerability. As a result, a substantial proportion of family 

members develop clinically relevant psychological symptoms, including anxiety, depression, and 
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post-traumatic stress disorder (PTSD), a constellation increasingly recognized as post-intensive care 

syndrome–family (PICS-F) [1]. Previous studies and systematic reviews have consistently reported 

high rates of anxiety and depressive symptoms among relatives of critically ill patients during the 

ICU stay, with a non-negligible proportion developing persistent PTSD symptoms after discharge or 

death of the patient [2–4]. These psychological sequelae are not merely transient emotional reactions; 

they can impair decision-making capacity, reduce satisfaction with care, and adversely affect long-

term quality of life for families and caregivers [5]. Consequently, international critical care societies 

now emphasize family-centred care as a core component of high-quality ICU practice [6]. Among the 

modifiable determinants of PICS-F, communication quality has emerged as one of the most 

influential factors. Inconsistent information delivery, limited opportunities for clarification, and 

difficulties in understanding the clinical situation have been repeatedly associated with higher 

psychological distress among family members [7,8]. Interventions aimed at improving clinician–

family communication, such as structured family conferences or dedicated communication 

facilitators, have demonstrated benefits in selected se�ings, including reductions in depressive 

symptoms and improved satisfaction [9–11]. However, these approaches are often resource-intensive 

and may be difficult to implement consistently in routine clinical practice, particularly in se�ings 

with limited staffing or high patient turnover [12,13]. 

Wri�en informational tools, including brochures, leaflets, and ICU diaries, have been proposed 

as lower-cost strategies to complement verbal communication. Such tools allow relatives to revisit 

information at their own pace, share content with other family members, and reduce uncertainty 

related to unfamiliar ICU processes [14–17]. Qualitative studies suggest that families value clear, 

accessible wri�en materials, yet quantitative evidence regarding their impact on psychological 

outcomes remains limited and heterogeneous [18]. Moreover, few studies have evaluated co-

designed materials developed with direct input from families and frontline clinicians. 

The need for scalable, low-resource communication strategies became particularly evident 

during the COVID-19 pandemic, when visiting restrictions further strained clinician–family 

interactions and exacerbated psychological distress among relatives [5,16]. These circumstances 

highlighted the importance of interventions that can enhance understanding and emotional support 

without increasing staff workload or burnout. 

Against this background, we conducted a single-centre prospective before–after study to 

evaluate whether supplementing routine bedside discussions with a concise, co-designed 

informational brochure was associated with reduced anxiety, depression, and PTSD symptoms 

among ICU relatives at the time of patient discharge. Secondary objectives included assessing 

perceived and objective comprehension of clinical information, family satisfaction with care, and 

potential effects on staff well-being. We hypothesized that the introduction of a structured wri�en 

communication tool would be associated with lower psychological distress and improved 

satisfaction, without adverse effects on clinicians. 

2. Materials and Methods 

2.1. Study Design and Se�ing 

We conducted a single-centre prospective before–after observational study in a six-bed mixed 

medical–surgical intensive care unit (ICU) at the University of Campania “Luigi Vanvitelli” Teaching 

Hospital, Naples, Italy. The ICU admits postoperative and emergency patients, excluding 

neurosurgical trauma. Standard visiting hours consisted of one 60-minute visit per day. No dedicated 

family liaison service was available during the study period. 

The pre-intervention phase was conducted from May to September 2018. Following a co-design 

and staff training period, the post-intervention phase took place from April to October 2019. The 

study was reported in accordance with the Strengthening the Reporting of Observational Studies in 

Epidemiology (STROBE) guidelines. 
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2.2. Intervention: Co-Designed Informational Brochure 

The intervention consisted of a concise, pictorial informational brochure designed to 

complement routine bedside clinician–family discussions. The brochure was developed through a 

multidisciplinary co-design process involving former ICU family advisors, bedside nurses, and 

intensivists. Key content areas included: (i) ICU layout and visitation rules; (ii) explanations of 

common monitoring devices and life-support equipment; (iii) simplified schematics of major organ 

failures and supportive therapies; (iv) typical clinical trajectories and recovery milestones; and (v) 

explicit acknowledgment of prognostic uncertainty. The brochure was provided in Italian, with an 

English version available upon request. 

Before implementation, ICU clinicians participated in a 60-minute training session focused on 

empathetic communication, teach-back techniques, and appropriate integration of the brochure into 

routine bedside updates. During the post-intervention phase, the brochure was handed to relatives 

at the first bedside meeting and referenced during subsequent encounters. 

2.3. Participants 

Eligible participants were first-degree relatives (spouse, parent, or adult child) of adult ICU 

patients with a length of stay exceeding 72 h. Exclusion criteria were insufficient proficiency in Italian 

or English, documented cognitive impairment, or ongoing medico-legal disputes. During the pre-

intervention period, 44 patients were admi�ed, of whom 28 met eligibility criteria and 12 relatives 

consented to participate. During the post-intervention period, 158 patients were admi�ed, 41 were 

eligible, and 23 relatives participated. 

2.4. Outcome Measures 

2.4.1. Psychological Distress 

Anxiety and depressive symptoms were assessed using the Hospital Anxiety and Depression 

Scale (HADS), which includes two subscales (HADS-A and HADS-D), each ranging from 0 to 21. 

Scores ≥8 indicate at least mild symptoms, and scores ≥11 indicate probable clinical caseness. Post-

traumatic stress symptoms were screened using the Short Screening Scale for PTSD (SSS-PTSD), a 

seven-item questionnaire in which scores ≥4 indicate probable PTSD. 

2.4.2. Comprehension and Family Satisfaction 

Perceived comprehension of clinical information was measured using a 0–10 visual analogue 

scale. Objective comprehension was assessed using a structured Comprehension Assessment 

Interview, in which clinicians and relatives independently listed affected organs and ongoing 

treatments; concordance was expressed as a percentage. Family satisfaction was evaluated using the 

24-item Family Satisfaction in the ICU questionnaire (FS-ICU-24), including overall and information 

subscale scores. 

2.4.3. Staff Well-Being 

Clinician well-being was assessed using the Maslach Burnout Inventory–Human Services 

Survey, focusing on emotional exhaustion, depersonalization, and personal accomplishment, and the 

Jefferson Scale of Physician Empathy. 

2.5. Endpoints 

Primary endpoints were the prevalence of anxiety (HADS-A ≥8), depression (HADS-D ≥8), and 

probable PTSD (SSS-PTSD ≥4) at ICU discharge. Secondary endpoints included median HADS scores, 

perceived and objective comprehension, FS-ICU-24 scores, and changes in staff burnout and 

empathy. 
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2.6. Statistical Analysis 

Continuous variables are presented as mean ± standard deviation or median with interquartile 

range (IQR), as appropriate, and were compared using Student’s t-test or the Mann–Whitney U test. 

Categorical variables are reported as counts and percentages and were compared using two-sided 

Fisher’s exact test. Effect sizes were expressed as r for continuous outcomes and φ for categorical 

outcomes. All tests were two-tailed with a significance threshold of p < 0.05. No adjustment for 

multiple comparisons was applied due to the exploratory nature of the study. Statistical analyses 

were performed using R software (version 4.3). 

2.7. Ethics and Consent 

The study was conducted in accordance with the Declaration of Helsinki. Ethical review and 

approval were assessed according to the institutional framework in place at the time of the study; 

due to subsequent institutional reorganization and replacement of local Ethics Commi�ees after 2018, 

archival documentation of the original ethics approval is no longer available from the currently 

competent Ethics Commi�ee. The study was observational and non-interventional. Wri�en informed 

consent was waived, and verbal consent to participate was obtained from all enrolled relatives. 

2.8. Data Availability 

The data supporting the findings of this study are available from the corresponding author upon 

reasonable request, subject to privacy and ethical restrictions. 

2.9. Generative Artificial Intelligence Disclosure 

Generative artificial intelligence tools were not used for data analysis, study design, or 

interpretation of results. The use of AI-assisted tools was limited to language editing and forma�ing, 

and therefore does not require formal disclosure according to MDPI guidelines. 

3. Results 

Baseline characteristics and all study outcomes are summarized in Table 1. The main 

psychological outcomes are visually depicted in Figure 1. 

 

Figure 1. Pre- and post-intervention prevalence of anxiety, depression, and probable post-traumatic stress 

disorder among relatives of intensive care unit patients. Panel (a) shows anxiety prevalence defined as HADS-

A ≥ 8; panel (b) shows depression prevalence defined as HADS-D ≥ 8; panel (c) shows probable post-traumatic 

stress disorder defined as SSS-PTSD ≥ 4. Differences between groups were assessed using Fisher’s exact test. 
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Table 1. Psychological outcomes, comprehension, family satisfaction, and staff well-being before and after the 

intervention. 

Outcome 
Pre-intervention (n = 

12) 
Post-intervention (n = 23) 

p-value 

Psychological outcomes    

HADS-A1 ≥ 8, n (%) 12 (100) 22 (95.7) 1.00 

HADS-A1 score, median (IQR2) 15 (13–17) 14 (9–15) 0.097 

HADS-D3 ≥ 8, n (%) 11 (91.7) 17 (73.9) 0.38 

HADS-D3 score, median (IQR2) 13 (10–18) 9 (7–12) 0.021 

SSS-PTSD 4 ≥ 4, n (%) 7 (58.3) 7 (30.4) 0.116 

Comprehension and  

satisfaction 
  

 

Perceived comprehension (VAS 5 

0–10) 
7.9 ± 1.1 8.6 ± 0.9 

0.037 

Objective comprehension— 

organ failures (%) 
89.4 ± 5.1 89.1 ± 4.0 

0.87 

Objective comprehension—

treatments (%) 
77.1 ± 6.2 76.6 ± 5.4 

0.79 

FS-ICU-246 overall score 66 ± 15 75 ± 12 0.041 

Staff well-being    

High depersonalization, n (%) 35 10 0.048 

Emotional exhaustion score no significant change no significant change 7 n.s. 

Personal accomplishment score no significant change no significant change 7 n.s. 

Jefferson Scale of Physician 

Empathy 
stable stable 

7 n.s. 

1 HADS-A, Hospital Anxiety and Depression Scale—Anxiety; 2 IQR, interquartile range; 3HADS-D, Hospital 

Anxiety and Depression Scale—Depression; 4 SSS-PTSD, Short Screening Scale for Post-Traumatic Stress 

Disorder; 5 VAS, visual analogue scale; 6 FS-ICU-24, Family Satisfaction in the Intensive Care Unit questionnaire; 

7 n.s., not significant. 

3.1. Psychological Outcomes 

Anxiety symptoms, defined as a Hospital Anxiety and Depression Scale–Anxiety (HADS-A) 

score ≥ 8, were highly prevalent in both study phases, affecting all relatives in the pre-intervention 

group (12/12, 100%) and nearly all relatives in the post-intervention group (22/23, 95.7%), with no 

statistically significant difference between groups (p = 1.00; Table 1, Figure 1a). Median HADS-A 

scores showed a non-significant numerical decrease after the intervention (15 [IQR 13–17] vs. 14 [IQR 

9–15]; p = 0.097; Table 1). 

Depressive symptoms were less severe following the introduction of the brochure. Although the 

prevalence of HADS-D ≥ 8 decreased from 91.7% (11/12) in the pre-intervention phase to 73.9% 

(17/23) in the post-intervention phase, this difference did not reach statistical significance (p = 0.38; 

Table 1, Figure 1b). In contrast, median HADS-D scores were significantly lower in the post-

intervention group (13 [IQR 10–18] vs. 9 [IQR 7–12]; p = 0.021; Table 1). 

The prevalence of probable post-traumatic stress disorder (PTSD), defined as a Short Screening 

Scale for PTSD (SSS-PTSD) score ≥ 4, was numerically reduced after the intervention, declining from 

58.3% (7/12) in the pre-intervention group to 30.4% (7/23) in the post-intervention group, although 

this difference did not reach statistical significance (p = 0.116; Table 1, Figure 1c). 

3.2. Comprehension and Family Satisfaction 

Perceived comprehension of clinical information improved significantly after the introduction 

of the brochure, increasing from a mean score of 7.9 ± 1.1 to 8.6 ± 0.9 (p = 0.037; Table 1). Objective 
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comprehension, assessed by concordance between clinician and relative reports, remained 

unchanged for both affected organ systems and ongoing treatments (Table 1). 

Overall family satisfaction, measured using the Family Satisfaction in the Intensive Care Unit 

questionnaire (FS-ICU-24), increased significantly in the post-intervention phase (66 ± 15 vs. 75 ± 12; 

p = 0.041; Table 1). 

3.3. Staff Well-Being 

Measures of staff well-being are reported in Table 1. The proportion of clinicians with high 

depersonalization scores decreased from 35% in the pre-intervention phase to 10% in the post-

intervention phase (p = 0.048). No statistically significant differences were observed in emotional 

exhaustion or personal accomplishment scores. Mean scores on the Jefferson Scale of Physician 

Empathy remained stable across study phases. 

4. Discussion 

In this single-centre prospective before–after study, the introduction of a concise, co-designed 

informational brochure integrated into routine clinician–family communication was associated with 

a reduction in depressive symptom severity, a numerical decrease in the prevalence of probable post-

traumatic stress disorder (PTSD), and improved family satisfaction, without adverse effects on staff 

well-being. Anxiety symptoms remained highly prevalent in both study phases, highlighting the 

complexity of psychological distress among relatives of critically ill patients. 

The most robust finding of the present study was the significant reduction in depressive 

symptom severity, as reflected by lower median HADS-D scores after the intervention. Although the 

proportion of relatives meeting the HADS-D ≥ 8 threshold did not differ significantly between 

groups, the observed shift toward lower symptom severity suggests a clinically meaningful benefit. 

This pa�ern is consistent with prior studies indicating that structured communication interventions 

may be more effective in mitigating depressive burden than in eliminating distress altogether, 

particularly in the acute ICU se�ing. 

The prevalence of probable PTSD was approximately halved following the introduction of the 

brochure, although this difference did not reach statistical significance. Given the limited sample size, 

this finding should be interpreted cautiously; however, the direction and magnitude of the effect are 

aligned with existing evidence identifying communication quality as a key modifiable determinant 

of post-intensive care syndrome–family (PICS-F). Wri�en informational tools may contribute to 

PTSD risk reduction by decreasing uncertainty, normalizing the ICU experience, and allowing 

relatives to process information at their own pace. 

In contrast, anxiety symptoms remained almost universal both before and after the intervention. 

Acute anxiety among ICU relatives is likely driven by factors beyond informational needs alone, 

including perceived threat to life, emotional a�achment, and uncertainty regarding outcomes. These 

findings suggest that while wri�en communication tools may alleviate depressive and post-traumatic 

stress symptoms, they are insufficient as a standalone strategy to address anxiety in this context and 

should be complemented by additional emotional or psychological support interventions. 

An important secondary finding was the improvement in perceived comprehension of clinical 

information, despite unchanged objective comprehension. This dissociation suggests that the 

brochure primarily enhanced emotional reassurance and confidence rather than factual recall. Such 

an effect is clinically relevant, as perceived understanding has been shown to influence satisfaction, 

trust in clinicians, and engagement in shared decision-making, even when objective knowledge 

remains stable. 

Notably, the intervention was associated with a reduction in staff depersonalization without 

changes in emotional exhaustion or empathy scores. This finding challenges concerns that enhanced 

family communication may increase clinician workload or burnout. On the contrary, clearer 

expectations and improved family understanding may reduce emotionally taxing interactions, 

supporting the sustainability of low-resource communication strategies in routine ICU practice. 
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The present study has several limitations. Its single-centre design and modest sample size limit 

generalizability and statistical power, particularly for binary outcomes such as PTSD prevalence. The 

non-randomized before–after design introduces potential confounding related to temporal changes 

in practice or case mix. Additionally, psychological outcomes were assessed at ICU discharge, 

precluding conclusions regarding long-term persistence of benefits. 

Despite these limitations, the study has notable strengths, including its prospective design, use 

of validated psychological instruments, integration of both family- and staff-centred outcomes, and 

focus on a pragmatic, low-cost intervention developed through a co-design process. Importantly, the 

intervention was implemented without additional personnel or structural resources, enhancing its 

scalability. 

Future research should include multicentre randomized or cluster-randomized studies with 

larger samples and longer follow-up to confirm the durability of observed effects and to identify 

subgroups most likely to benefit. The integration of wri�en materials with digital tools or structured 

emotional support interventions may further enhance outcomes for families of critically ill patients. 

In summary, supplementing routine ICU communication with a concise, co-designed 

informational brochure was associated with reduced depressive symptom severity, improved 

satisfaction, and preserved staff well-being. These findings support the incorporation of structured 

wri�en information into family-centred ICU care as a feasible and scalable strategy. 

5. Conclusions 

In this prospective before–after study, the integration of a concise, co-designed informational 

brochure into routine clinician–family communication in the intensive care unit was associated with 

a reduction in depressive symptom severity, a numerical decrease in the prevalence of probable post-

traumatic stress disorder, and improved family satisfaction, without adverse effects on staff well-

being. Anxiety symptoms remained highly prevalent, indicating that wri�en informational tools 

alone are insufficient to address all dimensions of psychological distress among relatives of critically 

ill patients. 

These findings suggest that structured wri�en information, when embedded within empathic 

bedside communication, may represent a feasible, low-cost, and scalable component of family-

centred ICU care. Larger multicentre studies with longer follow-up are warranted to confirm the 

durability of these effects and to define the optimal integration of wri�en materials with additional 

psychological support strategies. 
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Abbreviations 

The following abbreviations are used in this manuscript: 

ICU Intensive Care Unit 

PICS-F Post-Intensive Care Syndrome–Family 

HADS Hospital Anxiety and Depression Scale 

HADS-A Hospital Anxiety and Depression Scale—Anxiety 

HADS-D Hospital Anxiety and Depression Scale—Depression 

PTSD Post-Traumatic Stress Disorder 

SSS-PTSD Short Screening Scale for Post-Traumatic Stress Disorder 

FS-ICU-24 Family Satisfaction in the Intensive Care Unit questionnaire 

VAS Visual Analogue Scale 

IQR Interquartile Range 

PNRR National Recovery and Resilience Plan 
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