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Background: The Perceived Stressors in Intensive Care Units (PS-ICU) scale was designed to assess both general and occupational stressors experienced by healthcare professionals (HCPs) under normal circumstances. It has demonstrated good psychometric properties in three languages: French, Spanish, and Italian. The aim of the present study was to translate the scale into Mandarin Chinese and to examine its construct validity and reliability.

Methods: This study was conducted from April 2022 to October 2023. In phase I, the scale was translated into Mandarin Chinese following the Cross-cultural adaptation guidelines and reviewed by expert panels. In phase II, the reliability and validation were tested by 530 HCPs working in tertiary grade A hospitals from two provinces (Shandong and Sichuan) in China. Fifty participants were contacted to evaluate the test–retest reliability and underwent a follow-up investigation 2 weeks after completing the initial online survey.

Results: The content validity ratio for the 50 questions varied between 0.8 and 1, with every item having S-CVI values exceeding 0.92. After removing 4 items, the Exploratory Factor Analysis (EFA) results revealed six factors. Confirmatory Factor Analysis (CFA) affirmed construct homogeneity, comprising of (1) lack of fit with families and the organizational functioning, (2) emotional load associated with patient and family, (3) difficulties associated with teamwork, (4) issues associated with workload and human resource management, (5) issues associated with complex/at-risk situations and skill, (6) and suboptimal care situations. The comprehensive scale displayed strong internal consistency (the total Cronbach’s α = 0.96) and showed high 2-week test–retest reliability (Person’s r = 0.95). The Job Content Questionnaire (JCQ) was employed to assess the criterion-related validity, alongside with the Maslach Burnout Inventory-Hunman Services Survey (MBI-HSS), which revealed either positive or negative associations between PS-ICU and these measures.

Conclusion: The final 46-item Mandarin Chinese version of the PS-ICU scale is reliable and valid for evaluating perceived stressors among HCPs under normal ICU conditions. It may significantly identify perceived stressors in the ICU providing a foundation for focused intervention research.
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1 Introduction

The Intensive Care Unit (ICU) is a unit that provides centralized rescue and independent medical treatment for patients with life-threatening conditions. Working in an ICU that requires constant technological challenges, crisis decision-making in emergencies, and the burden of end-of-life care can be overwhelming for healthcare professionals (HCP), including physicians and nurses (1–3). These highly demanding experiences can lead to high work-related stress (4–6). Prolonged exposure to these factors is likely to bring with it a series of problems, such as anxiety, depression, burnout, and subsequent deterioration in service quality (7–10). Therefore, developing an accurate measure that evaluates the levels of perceived unique stressors among HCPs is essential to preserve and support their workplace health, as well as improve the quality of healthcare services.

The onset of the global COVID-19 pandemic further hastened the evolution of the critical care field towards high specialization and collaboration, exposing HCPs in ICU settings to new demands and challenges (11–13). Investigations suggested HCPs experienced high-stress levels from family and organizational functions, emotional burden from patients and their families, and ethical dilemmas (14–16). However, a systematic review (17) reported that among the 22 existing stress measures, such as the Intensive Care Unit Environmental Stressors Scale (ICUESS) (18) and the Intensive Care Unit Nurse Job Stressors Scale (19), few addressed family and organizational stressors, and none were designed specifically for HCPs. Choosing the most suitable tools with sufficient psychometric qualities from the existing measures is challenging.

The perceived stressors in intensive care units (PS-ICU) scale was developed by Laurent et al. (20). This scale includes two versions used to measure perceived stressors experienced by HCPs in the ICU. One version, with 50 items, covers six broad domains to explore general or specific stressors under normal conditions, while the other, containing 27 items, focuses on stressors encountered during a pandemic outbreak. Good psychometric properties have been evaluated in four countries: France, Canada, Spain, and Italy, and three languages, including French, Spanish, and Italian. This scale was translated and validated in China, exhibited cross-cultural solid validity when tested with Chinese samples (16, 21). Nevertheless, its application of PS-ICU, translated by Geng et al. (21), was limited to ICU nurses, with no indication of its use among ICU physicians. The criterion-related validity of the two translated tools remains unmeasured and unvalidated. Additionally, the correlation coefficient of some items remains low and the exploratory factor analysis results extracted seven common factors because of cultural differences between the countries of origin and use. Therefore, it is crucial to make additional adjustments to the scale’s items about cultural factors before advocating for its widespread adoption.

Our current study focused on HCPs in the ICU setting and aimed to investigate the psychometric properties of the PS-ICU. Specifically, in phase I, we aimed to translate the 50-item PS-ICU into Mandarin Chinese and successfully adapt cross-cultural adaptation comments from experts. In phase II, we evaluated the factor structure, convergent validity, criteria validity, internal consistency, and 2-week test–retest reliability of the Chinese PS-ICU among ICU HCPs. Our hypothesis suggested that the PS-ICU encompasses six comprehensive dimensions, addressing both general and occupational stressors inherent to the ICU, and exhibits good psychometric properties.



2 Methods


2.1 Phase I: the development of the PS-ICU scale Mandarin Chinese version

Ethical approval was received from the Ethics Committee of Shandong Provincial Hospital, Affiliated with Shandong First Medical University (SWYX: No. 2023–480). Following the Guideline for Translation and Cultural Adaptation for Health-related Quality of Life (22), we first obtained permission to translate and utilize the PS-ICU from the original author, Dr. Laurent Alexandra. The initial translation of the English version of PS-ICU into Chinese was performed by Zhang, a native Chinese speaker employed in the English sector, who is proficient in English translation but without familiarity with the scale. The translated draft was then sent to four experts, encompassing psychology, nursing, humanities, social sciences, and public health, all of whom were native Chinese speakers and proficient in English. Following the feedback, minor adjustments were made by the two authors. Subsequently, a master’s student with 4 years of study experience in an English-speaking country conducted the back-translation of the Mandarin Chinese PS-ICU into English. The original author of the PS-ICU confirmed the back-translated version as interchangeable with the original English version.

The content validity of the PS-ICU was evaluated by an expert panel convened from October 11, 2022, to March 30, 2023. This panel comprised of five physicians and nursing professors in ICU research recruited from the university or affiliated hospital. After recruitment, the panelists received a study information sheet via emails or WeChat, outlining the study’s purpose, risks and benefits, refinement process, contact details and the PS-ICU scale. Those who provided consent and returned their signed informed forms were then requested separately to evaluate the relevance of every item in two rounds of consultations. In each round, every item was evaluated on a scale of 1 to 4 points, where 1 represented highly irrelevant and 4 represented highly relevant. Ratings of 1 and 2 were grouped as irrelevant (assigned a value of 0), while scores of 3 and 4 were considered relevant (assigned a value of 1). Finally, discussions were held with five HCPs who volunteered to participate in the PS-ICU, and the results suggested that they thoroughly comprehended each item without any recommendations put forth in the pre-final version phase. A copy of the Chinese version of the PS-ICU is shown in Supplementary material.



2.2 Phase II: validity and reliability of the PS-ICU Mandarin Chinese version


2.2.1 Sample

A purposeful and snowball sample of ICU physicians and nurses was recruited from two provinces (Shandong and Sichuan) in China from April 2023 to October 2023. With the subject-to-item ratio of 10:1, a sample size of 500 participants was needed as the Mandarin Chinese version of PS-ICU consists of 50 items (23). Furthermore, a sample size of at least 550 was recommended to allow for drop-out (24).

A total of 585 eligible physicians and nurses who had worked in the ICU of a tertiary grade A hospital for ≥1 year were enrolled, with 549 individuals completing online questionnaires via the survey platform.1 At the same time, the remaining participants opted for paper-based questionnaires. The survey link was distributed to individuals through WeChat, a widely used social media platform in China. Furthermore, 39 participants not affiliated with a tertiary grade A hospital and 16 participants who provided inconsistent responses were excluded from the analysis. The experts and the five volunteer HCP were not recruited in this Phase. Consequently, the analytical sample consisted of 530 participants. To assess test–retest reliability, 50 participants were invited to complete the survey again 2 weeks after their initial online survey.



2.2.2 Measuring instruments

Participants were invited to fill out a demographics form with a series of self-report questionnaires. This study analysed data from the PS-ICU, Job Content Questionnaire (JCQ), and Maslach Burnout Inventory-Human Services Survey (MBI-HSS).


2.2.2.1 Perceived stressors in intensive care unit (PS-ICU)

This is a self-reported scale used to measure general and occupational stressors among ICU healthcare professionals under normal circumstances, adapted from the original version by Laurent et al. (20). For each of the 50 items, participants respond to each item on a 5-point Likert scale bounded by 1 (never) and 5 (every day). The perceived stress score was calculated as the overall of all items. A higher score means a higher stress level.



2.2.2.2 The job content questionnaire (JCQ)

This is a self-reported psychological scale utilized for assessing occupational stress, which Dr. Li Jian translated (25). It has 22 items distributed in three subscales: control (five items), job demands (nine items) and social support (eight items). Participants rate each item on a 4-point Likert scale bounded by 1 (strongly disagree) and 4 (strongly agree). Adding the scores from each domain yields the sum of its subscale scores, with higher scores indicating a greater degree of the measured domain. The Mandarin Chinese version of JCQ has showed good reliability and validity in healthcare workers working in northern hospitals in China (26). In this study, the Cronbach’s alpha coefficients were 0.74, 0.77, 0.86, 0.90 (total) respectively, showing good reliability.



2.2.2.3 The Maslach burnout inventory-human services survey (MBI-HSS)

This is a 22-item self-report scale widely used to assess the occupational burnout of healthcare workers, adapted from the original version by Maslach and Jackson (27). It consists of three subscales: emotional exhaustion (EE), depersonalization (DP), and personal achievement (PA). Participants respond to each item on a 7-point Likert scale bounded by 0 (never) and 6 (every day). An elevated burnout level is characterized by an EE score of ≥27 or a DP score of ≥10. In the Chinese version, Cronbach’s α were 0.89, 0.79, and 0.80, respectively (28). In this sample, Cronbach’s α values were 0.69 for EE, 0.73 for DP, and o.82 for total. Only PA demonstrated limited internal consistency with a value of 0.40.





2.3 Data analysis

All data were analysed using SPSS 25.0. The significance level was established at 0.05. Data were expressed as categorical variables for number and frequency (percentage) or mean with standard error (SD) for continuous.

Content validity assesses whether the items in the instrument are relevant and comprehensive regarding the construct being measured using the Item-level Content Validity Index (I-CVI) and Scale-Level Content Validity Index (S-CVI). The greater the content validity score, the more precise the measurement of the target construct. The I-CVI for each item is calculated by dividing the number of experts who rated the item as relevant by the total number of experts. The S-CVI is calculated by averaging each item’s mean I-CVI and can be expressed as an S-CVI/Ave. An ICVI >0.79 (29) suggests that the item is relevant and does not require additional revision, while an S-CVI/Ave of 0.9 (30) indicates excellent content validity for the items.

The survey sample of 530 participants was randomly allocated into two groups of 265 to explore construct validity through exploratory factor analysis (EFA) and confirm it through confirmatory factor analysis (CFA). The EFA was executed through principal component analysis (PCA) and varimax rotation to establish a stable factor structure. Eigenvalues>1 were used to ascertain the number of final factors, while factor loading>0.4 was utilized to precisely define the dimensionality of items (31). PCA was conducted with criteria including a Kaiser-Meyer-Olkin (KMO) measure surpassing 0.06 and a statistically significant Bartlett test of sphericity (p < 0.05). Besides eigenvalue and scree plot, parallel analysis results were also used to determine the number of factors (32). We choose the 95th percentile, such as a significance threshold, to determine the cutoff point for significance.

The Mandarin Chinese PS-ICU item scores exhibited normal distribution characteristics, but the data did not demonstrate multivariate normality. Consequently, the robust maximum likelihood estimation method was used to estimate parameters. The fit of the CFA models was assessed using the ratio of chi-square value to degrees of freedom (χ2/df), root mean square error of approximation (RMSEA), Increasing Fitting Index (IFI), Tucker-Lewis fit index (TLI) and comparative fit index (CFI). As recommended by MacCallum et al. (33), models with χ2/df < 3.0, comparative fit index (CFI) ≥ 0.95, and root mean square error of approximation (RMSEA) ≤ 0.06 are considered to exhibit a good fit to the data, while the other indices such as IFI, TLI and CFI > 0.90, as well as RMSEA >0.07, can be construed as an acceptable fit.

Pearson correlations were computed between the PS-ICU subscales and measures of JCQ and MBI-HSS subscale to examine the validity of the Mandarin Chinese PS-ICU criteria. The interpretation of Pearson’s r correlation coefficients was as follows: weak (< 0.1); medium (0.3 < r < 0.5); strong (> 0.5) (34).

Internal consistency reliability was assessed utilizing Cronbach’s alpha coefficient, with a value of ≥0.8 considered indicative of good internal consistency and a value exceeding 0.9 considered excellent (35). As with internal consistency calculations, the test–retest correlations for the PS-ICU were analysed through Pearson’s r coefficient, which was computed based on the mean item score to assess consistency across repeated tests. The interpretation of Pearson’s r coefficients aligns closely with the previous explanation of Cronbach’s alpha coefficients.




3 Results


3.1 Content validity of the PS-ICU scale

In the first round of expert consultation, the internal validity test revealed an I-CVI of 0.6 for item 11, while I-CVI scores for the remaining items ranged from 0.8 to 1.0. The S-CVI/Ave was calculated as 0.976. In the subsequent round, all items garnered I-CVI scores falling within the 0.8 to 1.0 range, resulting in a computed S-CVI/Ave of 0.920. This implies that 92% of the items were deemed unambiguous, clear, and pertinent to the study participants. The outcomes regarding the content validity of the Chinese version of the PS-ICU are detailed in Table 1.



TABLE 1 The results of the two rounds of expert consultation.
[image: Table1]



3.2 Validity and reliability of the PS-ICU scale


3.2.1 Profile of participants

Of the 530 participants, 68.7% were females, 72.6% were nurses. The mean age and length of education were 31.6 years old (SD = 5.2) and 16.5 years (SD = 1.7). Thirty-six percent (n = 191) of the participants were single, while the rest were married; only 1 (0.2%) reported being divorced or separated. In this study, 66.5% of participants had a work duration exceeding 5 years, and 57.5% had over 5 years of experience in the ICU. Within this subset, individuals with a work history exceeding 10 years constituted 25.8%.



3.2.2 EFA analysis

The results of the KMO (Kaiser-Meyer-Olkin) and Bartlett’s test of sphericity indicated that the data for the total PS-ICU score were appropriate for factor analysis (KMO = 0.924, Bartlett’s test χ2 (1035) =10688.17, p < 0.001). Utilizing PCA and varimax rotation as extraction methods, the initial analysis of scree plots revealed eight factors with eigenvalues exceeding 1, elucidating a total variance of 71.13%. Due to a double loading in item 29, the analysis identified seven factors following the removal of this item. However, the factor loading for item 10 had an absolute value of less than 0.4, leading to its exclusion. In addition, the seventh factor consisted of only two items (i.e., #18 and #39) and did not form a distinct dimension. Therefore, this factor was removed. Ultimately, six factors were obtained with a KMO value of 0.924 and a total variance of 70.302%. Examining the scree plot revealed the presence of six primary factors, followed by a sharp decline leading to the seventh factor. The parallel analysis results suggested that six factors were extracted (eigenvalues in descending order: 17.31, 4.78, 3.89, 3.02, 2.45, 2.11). So, we decided to select a 46-item scale with six factors. After applying maximum variance orthogonal rotation, the component matrix disclosed that all item loadings within their respective dimensions (0.486–0.848) surpassed the threshold of 0.40. Table 2 displays the factor structure and factor loadings of the PS-ICU.



TABLE 2 The PS-ICU scale items was loaded using principal axis exploratory factor analysis with Oblimin direct rotation (with the preliminary exclusion of items #10, #18, #29, #39.)
[image: Table2]

The first factor comprised ten items (i.e., 6, 8, 26, 27, 32, 33, 34, 35, 41, 42) exhibiting high loadings, explaining 21.68% of the variance in the model (eigenvalue = 2.18). This factor was labeled “lack of fit with families and the organizational functioning.” The second factor, “emotional load associated with patient and family,” consisted of ten items (i.e., 7, 28, 31, 50, 37, 43, 49, 44, 45, 46). The third factor, “difficulties associated with teamwork,” included nine items (i.e., 15, 13, 17, 21, 14, 12, 38, 9, 11). The fourth factor, “issues associated with workload and human resource management,” comprised seven items (i.e., 20, 23, 24, 30, 47, 36, 48). The fifth factor, “issues associated with complex/at-risk situations and skill,” consisted of five items (i.e., 16, 25, 22, 40, 19). The sixth factor, “suboptimal care situations,” included five items (i.e., 1, 2, 3, 4, 5).



3.2.3 CFA analysis

According to the adaptation criteria suggested by MacCallum et al. (33), the 6-factor solution provided an acceptable fit to the data, χ2/df = 1.778, robust RMSEA = 0.054, TLI = 0.907, IFI = 0.913, robust CFI = 0.912. A graphic representation of the revised model of six-factor loadings is shown in Figure 1.

[image: Figure 1]

FIGURE 1
 Graphical representation of six-factor model with factor loadings.




3.2.4 Criterion-related validity

In general, all the Mandarin Chinese PS-ICU subscales were significantly and positively correlated with job demands and negatively correlated with control and social support of JCQ. The correlations ranged between 0.12 and 0.60, which were moderate to strong in size, indicating satisfactory convergent validity. Overall, emotional exhaustion scores exhibited significant and positive associations with all the Mandarin Chinese PS-ICU subscales, while personal accomplishment scores showed a significant negative association. Additionally, all subscales positively correlated with personal accomplishment scores, with only Factor 1, Factor 2, and Factor 3 showing statistical significance. These findings are reported in Table 3.



TABLE 3 The correlations between the Mandarin Chinese PS-ICU and MBI-HSS.
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3.2.5 Reliability

The internal consistency, assessed through Cronbach’s alphas, ranged from 0.88 to 0.94 for factors 1 to 6 and was 0.96 for the overall PS-ICU score. The 2-week test–retest reliability ranged from 0.84 to 0.96 for the six subscales and 0.95 for the total scale.





4 Discussion

This study translated the PS-ICU (20) into Mandarin Chinese and evaluated its psychometric properties, specifically focusing on the validity and reliability of its application. Our combined results support the psychometric soundness, grounded in the demonstrated internal consistency and stability (over 2 weeks) and their respective scores’ content and convergent validity for the final Chinese version of the 46-item PS-ICU.

As for the content validity, two rounds of expert correspondence were undertaken. Despite achieving an S-CVI/Ave of 0.976 in the first round, the I-CVI for Item 11 was only 0.6, indicating results falling below the desired threshold. This item and other items were modified as they were considered crucial aspects of perceived stressors based on expert opinions. Therefore, a follow-up consultation round was conducted. Ultimately, the instrument had excellent content validity, as evidenced by I-CVI ranging from 0.8 to 1 and S-CVI/Ave of 0.920. However, some items experienced a decline in I-CVI, and the S-CVI/Ave decreased in the second round compared to the first. In early December 2022, the first round of inquiries coincided with a notable increase in the daily recording of COVID-19 cases in China (36). The impact extended beyond patients, affecting HCPs and their families with widespread infections. This presented substantial physical and psychological challenges for the healthcare workforce, ultimately constraining the experts’ capacity to conduct thorough analyses. Consequently, the depth of the feedback provided in the first round was insufficient. The second round was conducted in March 2023 during a period of decreased infections within the hospital. In this context, experts could provide more thorough and unbiased assessments. As a result, there was a decrease in I-CVI for some items and S-CVI/Ave. Additionally, all items maintained I-CVI > 0.79 (29) and S-CVI/Ave > 0.9 in the second round (37), indicating that the consultation process could be concluded.

According to Tate (35), a value of 0.80 or higher indicates ideal internal consistency. Accordingly, the internal consistency reliabilities for the Mandarin Chinese PS-ICU subscales were deemed ideal (0.86–0.93), with the total scale’s Cronbach’s alphas of 0.96. These findings support the internal consistency reliability of the Mandarin Chinese PS-ICU. The six subscales also showed good 2-week test–retest reliability ranging from 0.84 to 0.96. This favorable stability reinforced that the Chinese scale version is a reliable tool.

The high KMO value of 0.924 and the significant result of Bartlett’s sphericity test supports the data appropriateness for factor analysis. The extraction of six factors is consistent with both scree plot analysis and parallel analysis results, indicating robustness in the factor structure. Like the 6-factor structure observed in the original PS-ICU (20), the Mandarin Chinese PS-ICU exhibited a 6-factor structure after deleting four items (Items 10, 18, 29 and 39). Item deletion informed by EFA results or modification indices from CFA is a routine practice in scale development and validation of scales. Moreover, most of our participants were recruited from university-affiliated hospitals, where a considerable proportion of patients were critically ill, including a notable number of young patients. These hospitals have strict regulations that apply to the staff (38). Therefore, some deleted items (ie., items 5 and 15) in the Hu et al. research (16) remained in this study. The final Chinese version of PS-ICU was a 46-item scale with 6-factors: (1) lack of fit with families and the organizational functioning (10 items); (2) emotional load associated with patient and family (10 items); (3) difficulties associated with teamwork (9 items); (4) issues associated with workload and human resource management (7 items); (5) issues associated with complex/at-risk situations and skill (5 items); and (6) suboptimal care situations (5 items). In the EFA procedure, it was observed that certain items did not correspond with the dimensions as categorized in the original version of the scale. For example, four items (items 8, 32, 33 and 34) were grouped under Factor 1, whereas another 4 items (items 9, 11, 12 and 15) were attributed to Factor 3. Item 50 “Being on call or working nights” loaded higher on Factor 2 (0.78) than Factor 4, while it loaded higher on Factor 4 (0.52) in the original scale than Factor 1. In the current study, two items (items 19 and 22) have been reclassified to Factor 5, previously assigned to Factor 6; conversely, item 3 has been reassigned to Factor 6, formerly categorized under Factor 5. A similar factor structure and some factor scores were reported by Geng et al. (21) in a sample of Chinese nurses with a 48-item version of PS-ICU. Above all, no cross-loadings were observed for each item in the current factor analysis. As a result, their respective categorizations were retained. It is not clear, however, whether this is due to Chinese culture or the working environment and extends to expressions related to perceived stress (39). Further research is necessary to address this question.

The findings from criteria-related validity analysis revealed a correlation between PS-ICU and JCQ, as well as MBI-HSS. The correlation was relatively satisfactory for JCQ, indicating that the Chinese scale version (33) maintains an equivalent level of convergence as the original PS-ICU. Indeed, this scale captured some different aspects perceived by HCPs working in the ICU. Similarly, previous studies showed a positive correlation between MBI-EE and MBI-DE with PS-ICU (20, 40, 41). However, MBI-PA exhibited a negative correlation with PS-ICU. Therefore, this exploration of concurrent validity for the PS-ICU scale demonstrated satisfactory results with MBI-HSS, which was used to measure occupational burnout as an external criterion.



5 Limitations and future research

Recognizing the limitations of the current findings is crucial. Initially, we employed a purposeful and snowball sampling method to recruit ICU physicians and nurses affiliated with tertiary Grade A hospitals from two provinces in China to assess the psychometric properties of the Mandarin Chinese PS-ICU. Consequently, the generalizability of the findings to other groups may be limited, for example, samples from lower-grade hospitals. Second, the MBI-HSS scale demonstrated good reliability and validity in previous studies, but the reliability of some subscales (i.e., DP) in the current study is not entirely satisfactory. Third, the final 46-item Mandarin Chinese version of PS-ICU still has too many items, especially for clinical practitioners. As such, a more concise tool should be validated, considering the increasing demand for psychological instruments focused on emotional response and management among healthcare professionals in the ICU.



6 Conclusion

In summary, the results of this study indicated that the Mandarin Chinese version of the PS-ICU scale had good reliability and validity, making it a valuable tool for evaluating perceived stressors among physicians and nurses in ICU settings. The Mandarin Chinese PS-ICU showed associations with control, job demands, social support, and the occupational burnout of HCPs. Employing the PS-ICU in future research will enhance our comprehension of general and special stress concerns among Chinese-speaking HCPs in the ICU.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The Ethics Committee of the Shandong Provincial Hospital, affiliated with Shandong First Medical University, approved this study involving humans (SWYX:No. 2023-480).



Author contributions

YG: Data curation, Formal analysis, Investigation, Writing – original draft. XC: Investigation, Resources, Supervision, Writing – review & editing. SZ: Investigation, Writing – review & editing. JY: Formal analysis, Investigation, Writing – review & editing. RL: Formal analysis, Investigation, Writing – review & editing. WM: Writing – review & editing, Formal analysis. LP: Writing – review & editing, Methodology. WS: Funding acquisition, Methodology, Supervision, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. This study received funding from the Shandong Provincial Education Association for International Exchange (NO. 2020–100).



Acknowledgments

The authors express their gratitude to Drs. Kui Wang, Fenlin Cao, Juntao Chi, Hongna Yang, Xiaohong Hou, Lijun Wang, Na Li, and Yanli Liu for their valuable feedback on the translated items of the Mandarin Chinese PS-ICU, as well as Dr. Alexandra Laurent for proofreading the manuscript. We thank all the hospitals in Shandong Provincial Hospital, affiliated with Shandong First Medical University; Shandong First Hospital, affiliated with Shandong First Medical University; Shandong Provincial Hospital, affiliated with Shandong University of Traditional Chinese; Qilu Hospital, affiliated with Shandong University; Yuhuangding Hospital; Zibo Central Hospital, affiliated with Jining Medical College; Jining People’s Hospital, Linyi People’s Hospital, Chengdu People’s Hospital in Sichuan Province; Guangan People’s Hospital in Sichuan Province; Mianyang People’s Hospital in Sichuan Province. The authors also thank Ms. Lin Chen and Sujuan Liu for their help with the data collection.



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.

The author(s) declared that they were an editorial board member of Frontiers, at the time of submission. This had no impact on the peer review process and the final decision.



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.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2025.1434440/full#supplementary-material



Footnotes

1   https://www.wjx.cn/



References

 1. Donchin, Y, and Seagull, FJ. The hostile environment of the intensive care unit. Curr Opin Crit Care. (2002) 8:316–20. doi: 10.1097/00075198-200208000-00008 

 2. Stanzl, N, and Scammell, J. Nurses' perceptions of supporting a 'good death' in intensive care units. Int J Palliat Nurs. (2022) 28:357–64. doi: 10.12968/ijpn.2022.28.8.357 

 3. Bienefeld, N, Keller, E, and Grote, G. AI interventions to alleviate healthcare shortages and enhance work conditions in critical care: qualitative analysis. J Med Internet Res. (2025) 27:e50852. doi: 10.2196/50852 

 4. Coomber, S, Todd, C, Park, G, Baxter, P, Firth-Cozens, J, and Shore, S. Stress in UK intensive care unit doctors. Br J Anaesth. (2002) 89:873–81. doi: 10.1093/bja/aef273 

 5. Vahedian-Azimi, A, Hajiesmaeili, M, Kangasniemi, M, Fornes-Vives, J, Hunsucker, RL, Rahimibashar, F , et al. Effects of stress on critical care nurses: a national cross-sectional study. J Intensive Care Med. (2019) 34:311–22. doi: 10.1177/0885066617696853

 6. Sasidharan, S, and Dhillon, HS. Stress and burnout among health-care workers in the coronavirus disease 2019 intensive care unit. Int J Crit Illn Inj Sci. (2021) 11:257–61. doi: 10.4103/ijciis.ijciis_45_21 

 7. Piquette, D, Reeves, S, and LeBlanc, VR. Stressful intensive care unit medical crises: how individual responses impact on team performance. Crit Care Med. (2009) 37:1251–5. doi: 10.1097/CCM.0b013e31819c1496 

 8. Vasconcelos, EM, Martino, MMF, and Franca, SPS. Burnout and depressive symptoms in intensive care nurses: relationship analysis. Rev Bras Enferm. (2018) 71:135–41. doi: 10.1590/0034-7167-2016-0019 

 9. Galletta, M, Portoghese, I, D'Aloja, E, Mereu, A, Contu, P, Coppola, RC , et al. Relationship between job burnout, psychosocial factors and health care-associated infections in critical care units. Intensive Crit Care Nurs. (2016) 34:59–66. doi: 10.1016/j.iccn.2015.11.004 

 10. Saravanabavan, L, Sivakumar, MN, and Hisham, M. Stress and burnout among intensive care unit healthcare professionals in an Indian tertiary care hospital. Indian J Crit Care Med. (2019) 23:462–6. doi: 10.5005/jp-journals-10071-23265 

 11. Bulbuloglu, S, Çınar, F, and Çürük, GN. The effect of environmental stressors on patient experience in medical, surgical, and COVID-19 intensive care unit. J Patient Exp. (2022) 9:23743735221092545. doi: 10.1177/23743735221092545 

 12. Hovland, IS, Skogstad, L, Diep, LM, Ekeberg, Ø, Ræder, J, Stafseth, SK , et al. Burnout among intensive care nurses, physicians and leaders during the COVID-19 pandemic: a national longitudinal study. Acta Anaesthesiol Scand. (2024) 68:1426–35. doi: 10.1111/aas.14504 

 13. Marczyk, CES, Saurin, TA, Bulhões, IR, Patriarca, R, and Bilotta, F. Slack in the infrastructure of intensive care units: resilience management in the post-pandemic era. BMC Health Serv Res. (2023) 23:579. doi: 10.1186/s12913-023-09495-4 

 14. Broetje, S, Jenny, GJ, and Bauer, GF. The key job demands and resources of nursing staff: an integrative review of reviews. Front Psychol. (2021) 11:84. doi: 10.3389/fpsyg.2020.00084 

 15. Burghi, G, Lambert, J, Chaize, M, Goinheix, K, Quiroga, C, Farina, G , et al. Prevalence, risk factors and consequences of severe burnout syndrome in ICU. Intensive Care Med. (2014) 40:1785–6. doi: 10.1007/s00134-014-3454-x

 16. Hu, AQ, Zhou, QM, Huang, YQ, Yang, S, Shen, YQ, and Xiang, MF. Validity and reliability of the Chinese version of the perceived stressors in intensive care units scale. Chin Ment Health J. (2024) 38:686–92. doi: 10.3969/j.issn.1000-6729.2024.08.008

 17. Laurent, A, Lheureux, F, Genet, M, Martin Delgado, MC, Bocci, MG, Prestifilippo, A , et al. Scales used to measure iob stressors in intensive care units: are they relevant and reliable? A systematic review. Front Psychol. (2020) 11:245. doi: 10.3389/fpsyg.2020.00245 

 18. Ballard, KS. Identification of environmental stressors for patients in a surgical intensive care unit. Issues Ment Health Nurs. (1981) 3:89–108. doi: 10.3109/01612848109140863 

 19. Bailey, JT, Steffen, SM, and Grout, JW. The stress audit: identifying the stressors of ICU nursing. J Nurs Educ. (1980) 19:15–25.

 20. Laurent, A, Fournier, A, Lheureux, F, Martin Delgado, MC, Bocci, MG, Prestifilippo, A , et al. An international tool to measure perceived stressors in intensive care units: the PS-ICU scale. Ann Intensive Care. (2021) 11:57. doi: 10.1186/s13613-021-00846-0 

 21. Geng, K, Yu, C, Gao, CH, Liu, SN, Zhou, L, Zhu, BB , et al. Translation and reliability and validity testing of the Chinese version of the perceived stressors in intensive care units. Chin J Nurs Educ. (2022) 19:6. doi: 10.3761/j.issn.1672-9234.2022.10.012

 22. Guillemin, F, Bombardier, C, and Beaton, D. Cross-cultural adaptation of health-related quality of life measures: literature review and proposed guidelines. J Clin Epidemiol. (1993) 46:1417–32. doi: 10.1016/0895-4356(93)90142-n 

 23. Nunnally, JC. Psychometric theory. New York: McGraw-Hill (1994).

 24. Fabrigar, LR, Wegener, DT, Mac Callum, RC, and Strahan, EJ. Evaluating the use of exploratory factor analysis in psychological research. Psychol Methods. (1999) 4:272–99. doi: 10.1037/1082-989x.4.3.272

 25. Li, J, Yang, W, Liu, P, Xu, Z, and Cho, SI. Psychometric evaluation of the Chinese (mainland) version of job content questionnaire: a study in university hospitals. Ind Health. (2004) 42:260–7. doi: 10.2486/indhealth.42.260 

 26. Chen, S, Cui, H, Zhou, R, and Jia, Y. Revision of mindful attention awareness scale (MAAS). Chin J Clinic Psychol. (2012) 20:148–51. doi: 10.16128/j.cnki.1005-3611.2012.02.024

 27. Maslach, C, and Jackson, SE. The measurement of experienced burnout. J Organ Behav. (1981) 2:99–113. doi: 10.1002/job.4030020205

 28. Li, CP, Shi, K, Luo, ZX, Li, L, and Yang, R. An investigation on job burnout of doctor and nurse. Chin J Clin Psychol. (2003) 11:170–2. doi: 10.3969/j.issn.1005-3611.2003.03.004

 29. Shi, J, Mo, XK, and Sun, ZQ. Content validity index in scale development. J Cent South Univ (Med Sci). (2012) 37:152–5. doi: 10.3969/j.issn.1672-7347.2012.02.007

 30. Lynn, MR. Determination and quantification of content validity. Nurs Res. (1986) 35:382–5.

 31. Cicero, DC, Kerns, JG, and McCarthy, DM. The aberrant salience inventory: a new measure of psychosis proneness. Psychol Assess. (2010) 22:688–701. doi: 10.1037/a0019913 

 32. Horn, JL. A rationale and test for the number of factors in factor analysis. Psychometrika. (1965) 30:179–85. doi: 10.1007/BF02289447

 33. Mac Callum, RC, Browne, MW, and Sugawara, HM. Power analysis and determination of sample size for covariance structure modeling. Psychol Methods. (1996) 1:130–49. doi: 10.1037/1082-989x.1.2.130

 34. Cohen, J. Statistical power analysis for the behavioral sciences. 2nd ed. Hillsdale, NJ: Laurence Erlbaum (1988).

 35. Tate, RL. A compendium of tests, scales and questionnaires: The practitioner’s guide to measuring outcomes after acquired brain impairment. London: Psychology Press (2010).

 36. WHO. WHO coronavirus (COVID-19) dashboard. (2022) Available online at:https://covid19.who.int/

 37. Zamanzadeh, VGA, Rassouli, M, Abbaszadeh, A, Alavi-Majd, H, and Nikanfar, AR. Design and implementation content validity study: development of an instrument for measuring patient-centered communication. J Caring Sci. (2015) 4:165–78. doi: 10.15171/jcs.2015.017 

 38. Ni, W, Xia, M, Jing, M, Zhu, S, and Li, L. The relationship between professional quality of life and work environment among ICU nurses in Chinese: a cross-sectional study. Front Public Health. (2023) 11:1104853. doi: 10.3389/fpubh.2023.1104853 

 39. Matsumoto, D. Cultural influences on the perception of emotion. J Cross-Cult Psychol. (1989) 20:92–105. doi: 10.1177/0022022189201006

 40. Shams, T, and El-Masry, R. Job stress and burnout among academic career anaesthesiologists at an Egyptian university hospital. Sultan Qaboos Univ Med J. (2013) 13:287–95. doi: 10.12816/0003236 

 41. Tang, L, Yu, XT, Wu, YW, Zhao, N, Liang, RL, Gao, XL , et al. Burnout, depression, anxiety and insomnia among medical staff during the COVID-19 epidemic in Shanghai. Front Public Health. (2023) 10:1019635. doi: 10.3389/fpubh.2022.1019635 


Copyright
 © 2025 Gao, Chen, Zhang, Yang, Liu, Moyle, Pu and Shen. 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.

OPS/images/fpubh-13-1434440-t002.jpg
Items Factor 1 Factor 2 Factor 3 Factor 4 Factot actor 6
6 Shortage of beds in the unit 085
8 Inadequate or under-equipped 084
healtheare space or defective
materials
2 Family whose beliefs or lifestyle 084
are contradictory with my
values or the functioning of the
unit
27 Family’s misunderstanding of 084
the gravity of the diagnosis or
the prognosis of the patient
2 Lack of staff 0.80
» Non-supportive, aggressive or 076
delirious patient
a Caring for a patient who should 076
not be treated by the ICU
3 Death of a patient with whom 075
Ihad developed specialties
35 Family which does not trust me 075
or does not trust the team
2 Uncertainty concerning the 074
ignosis or the therapy project
of the patient
7 Families' distress or emotions 083
23 Series of patient deaths in the 080
unit overa short period
31 Changes in the modalities of 078
care or the therapy project
depending on the doctor
responsible for the patient
50 Being on call or working nights 078
37 Having to perform tasks for 077
which T have neither knowledge
nor skills
) Lack of respect for the patient 076
(against his/her wishes, his/her
integrity, his/her situation, etc.)
19 Decision to stop or reduce 076
treatment
m Patient suffering physically or 075
psychologically
4 Having to announce a bad 069
diagnosis to the patient or his/
her family or be present when
such a diagnosis is announced
16 Lack of equality in the 066
distribution of tasks among
healthcare professionals
15 Lack of support from the 083
administration
13 Difficulty to find my place, have 052
my skills recognized, or voice
my opinion within the team
17 Negative atmosphere prevailing 0.80
in the team, gossip, rumours
within the team
2 Conflicts with members of the 079
healthcare team
4 Noisy environment 079
12 Incomprehensible or 077
unnecessary care relative to the
patients situation
38 Assessed or judged by the other 077
members of the team
9 Disagreement and/or lack of 074
coordination with other units
concerning a patient’ treatment
n Too many professionals around 049
the patient in an emergency
situation
20 ‘Working pace or working hours 081
hardly compatible with family
or social life
) Schedule changes, overtime 078
2 Working while experiencing 078
difficult personal events
30 Powerlessness or incompetence 072
in supporting families
47 Unsuitable or under-equipped 072
space to receive families
36 Continuous and heavy on
workload
8 Accumulated workloads 070
resulting from clinical activity,
training, research or teaching
16 Risk of error, fear of doing a 082
poor job
2 Patient who deteriorates in an 078
unexpected or unexplained
manner
2 Conflicts with members of the 078
healtheare team
0 ‘Treating complex or serious 078
pathologies
19 Plaintive patient who makes 077
many requests
1 Socially isolated end-of life 081
patient or one with no
immediate family
2 Colleague not doing his/her 080
work properly
3 Lack of recognition (from the 078
patient, the family; the team, the
archy)
4 Contradictory information 078
given by other healthcare
professionals to the family
5 Caring for young patients or 075

who have young children

Factor 1 = lck of fit with families and the organizational functioning; Factor 2
issues associated with workload and human resource managemen; Factor 5

motional load associated with patient and family: Factor 3 = dificultes associated with team working: Factor
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Convergent validity (correlations with the JCQ)

Job demands 0160 029%* o7 [RES 025%* 057+
Control —0.42%% ~030%* ~0.46%* —023%% ~039%* —027*
Social support 0.7+ ~0.13* ~022+* ~0.19%% —021%% —012*

Concurrent validity (correlations with the MBI-HSS)

Emotional exhaustion 0.19%* 0.29%% 017+ 0.21%% 037+ 0.37%%
Depersonalization 012+ 0.13* 0.25%% 0.09 o1 -0.03
Personal accomplishment —0.22%% ~030%* ~0.30* —0.23%* —0.27%% —029%%

#p<0.05, **p<0.01; JCQ. Job Content Questionnaire; MBI-HSS, Maslach Burnout Inventory-Hunman Services Survey.
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