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Direct and prolonged exposure to stress and uncertainty among healthcare workers (HCWs) during 
the COVID-19 pandemic likely had a significant negative impact on their mental health and general 
wellbeing. Although the contributors to such distress remain to be fully understood, the construct 
of perceived coercion appears to be relevant. Among HCWs, perceived coercion is conceptualised as 
appraisals about lack of control/‘freedom to choose’ and pressure to perform patient-care duties in 
the context of unprecedented threat of contagion from patients. To improve our understanding of 
perceived coercion amongst HCWs, we developed a 10-item scale—the Pandemic-specific Perceived 
Coercion Scale for Healthcare Workers (PPCS-HCW) scale—designed to be adaptable and applicable 
for use in future mass-contagion emergencies. A preliminary (exploratory) factor analysis (N = 546) 
showed that relevant items coalesced around three factors—‘internal pressure’, ‘external pressure’ and 
‘perceived coercion’, that partly overlap with previous conceptualisations of perceived coercion. The 
exploratory conceptual and psychometric structure was confirmed in a separate sample of HCWs from 
the UK and Norway (N = 483). On average, across the three PPCS-HCW scale factors, HCWs showed low 
levels of perceived coercion (M = 0.22 (95% CI [0.11, 0.33] on a − 3 to + 3 scale). However, cluster analysis 
identified three groups: low (− 1.09 (95% CI [− 1.20, − 0.99]), moderate (0.17 (95% CI [0.08, 0.25]) and 
high scoring (1.57 (95% CI [1.47, 1.67]) PPCS-HCW clusters. High scoring participants showed higher 
levels of psychological distress, avoidance coping and compassion fatigue. In summary, our findings 
suggest that perceived coercion is a relevant construct in understanding the adverse psychological 
impact of large-scale contagion emergencies on HCWs.
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The COVID-19 pandemic led to unprecedented challenges for healthcare workers (HCWs) across the globe1,2 
In fulfilling their frontline roles, HCWs were expected to manage stressful and unfamiliar work conditions, 
high levels of uncertainty and exposure to an infectious and potentially fatal disease caused by a novel virus 
(e.g.,3–5). In sharp contrast to the contact restrictions placed on the general population, HCWs were expected to 
put themselves at a higher risk of infection in order to perform their professional duties and protect the general 
population from harm6. The risks of harm were particularly salient in the context of shortages of healthcare 
resources and limited personal protective equipment (PPE). These conditions resulted in difficult ethical and 
moral professional dilemmas7. Numerous studies have investigated COVID-19-related stressors contributing 
to elevated rates of psychological distress in HCWs during previous large-scale health emergencies, as well as 
the COVID-19 pandemic e.g.3,8,9. Rather than merely being a result of excessive workloads and exposure to 
risk, factors such as lack of strict and consistent infection control guidelines, PPE, collegial support, media 
coverage, stigmatization, isolation, lack of access to structured mental health care, and fear of infecting others, 
have all been associated with negative psychological impact3,10–18. Healthcare staff were also at increased risk 
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of moral injury, the psychological distress that results from actions or inaction which violate someone’s moral 
code or perceived professional standards as set out in case law, further contributing to anxiety, depression, PTSD 
symptoms and alcohol misuse in HCWs during the pandemic5,19.

Although the adverse impact of the COVID-19 pandemic on HCWs’ mental health is widely acknowledged, 
less is known about how the professional dilemmas HCWs face during mass contagion emergencies, when 
their bodily and psychic selves were at risk as a result of performing their professional duties, impacted their 
mental health. A concept that might help us develop our understanding of vulnerability to psychological distress 
amongst HCWs under these circumstances is perceived coercion. Perceived coercion has been widely studied in 
the context of detention of psychiatric patients requiring mental healthcare and refers to an individual’s appraisal 
of being coerced or pressured to do something and believing that refusing to comply will lead to negative or 
harmful consequences for them20. Perceptions of coercion may arise from feeling excluded from decision-
making, feeling that a situation is forced upon one without justification, or feeling unable to express one’s true 
opinions. It has been recognised that sources of perceived coercion and pressures can be internal and external and 
are predominately ‘informal’ influences, such as internal and social pressures and norms, rather than formal or 
legal factors20–22. Perceived coercion may, therefore, arise in the absence of external force/pressure, and similarly, 
external force may not be experienced as coercive. As such, individuals might experience (i.e. perceive) different 
‘types’ and intensities of coercion, especially in circumstances where their needs and preferences are subordinate 
to a larger system within which they lack agency. High levels of perceived coercion are detrimental to wellbeing 
e.g.,23,24 c.f.25. For instance, in psychiatric patients, perceived coercion is associated with post-traumatic stress 
symptoms26, lower quality of life, and impaired psychosocial functioning27. However, the concept of perceived 
coercion appears to have broader application beyond psychiatric care.

Building on Szmukler and Appelbaum’s (2008) definition of perceived coercion and applying it to individuals 
within healthcare systems during the COVID-19 pandemic, HCWs facing stressful and complex professional 
and personal decision-making might have experienced significant self-discrepancy and distress in the context of 
their professional caring role. On one hand, they had a professional obligation and duty of care to their patients; 
on the other, they may have felt fearful of infection and unable (due to resource limitations) to adequately 
provide this care7,28,29. Relevant ‘external pressures’ faced by HCWs might have related to concerns that failure to 
comply with the expectations to heroically work on the frontline30 would result in unfavourable evaluations from 
their employers and/or the public. Internal pressures might have included internalised professional standards 
and ideals. Simultaneously, and potentially in (perceived) conflict with these pressures, self-preservation was 
likely to have been a strong motivational driver for HCW during the most severe periods of the pandemic. 
HCWs were therefore faced with two options, both of which had negative consequences for them; (i) putting 
themselves, their patients and loved ones at risk of infection (especially if PPE was inadequate) whilst accepting 
further compulsory conditions (e.g., vaccination, unfamiliar work responsibilities, longer working hours), or 
(ii) refusing to work with COVID patients, risking professional sanctions and stigmatization. Violations of the 
internal standards (i.e., the values that often lead HCWs to the caring professions in the first place; e.g. own-
ought: actual-self discrepancy31, professional expectation to subordinate their needs to their patients’, and media 
portrayals of HCWs as heroes30 may have contributed to perceptions of pressure, or coercion, to accept risks of 
infection while caring for patients7.

Investigating perceived coercion in HCWs therefore seems crucial to developing a better understanding of 
the contributors to poor mental health among HCWs during the COVID-19 pandemic e.g.,3. This could inform 
responses to future pandemics or other large-scale health emergencies in which HCW are asked to put themselves 
at risk in the interest of their patients and the public. This requires the development of reliable instruments for 
assessment. Although a number of existing scales have been widely used in mental health research to measure 
the impact of a range of restrictive practices, the intended respondents are patients rather than professionals 
delivering care. Though the emphasis differs between these scales in their definition of perceived coercion, they 
all tend to recognise core components of the construct, namely perceived coercion per se (e.g., lack of control 
and freedom) and perceived pressures (i.e., the perception that forces are acting on the individual to drive their 
behaviour in a manner that conflicts with their wishes). Moreover, the multifaceted nature of perceived coercion 
requires a multi-factor measurement instrument that meaningfully captures a range of personal, and context-
specific aspects of perceived coercion32. Given the absence of a relevant measure of perceived coercion among 
healthcare workers, we drew on existing scales to develop a new instrument during the COVID pandemic: the 
Pandemic-specific Perceived Coercion Scale for Healthcare Workers (PPCS-HCW), evaluated its psychometric 
characteristics and tested the relationship between perceived coercion and distress among HCWs. Preliminarily, 
we also examined whether perceived coercion was associated with compassionate fatigue and coping styles 
(avoidant and approach coping) given that these are associated with distress and occupational impairment in 
HCWs e.g.33,34 and could contribute to an evaluation of convergent/discriminant validity of the PPCS-HCW. 
Although the development and evaluation of the PPCS-HCW occurred during the COVID-19 pandemic, we 
aimed to develop an adaptable measure that could be modified for use in research on pandemic-related perceived 
coercion and distress/impairment in HCWs in future global contagion emergencies.

Materials and method
The study received ethical approval from the University College London Research Ethics Committee and all 
procedures were carried out in line with the principles outlined in the Declaration of Helsinki on research 
involving human subjects. Questionnaire development was undertaken in three phases, as outlined by Boateng 
et al.35. These occurred during periods of active infection threat in a relatively early period of the pandemic (see 
below). In Phase 1, we generated an item pool using a combination of deductive methods, via a review of the 
existing literature on perceived coercion (scales), and inductive methods, using semi-structured interviews with 
healthcare workers. Face and content validity of preliminarily generated items were tested in a separate group 
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of HCWs (different to those involved in the inductive process of initial item development). Phases 2 and 3 
consisted of two cross-sectional studies with frontline healthcare workers from inpatient and outpatient settings 
and were intended to explore (Phase 2) and then confirm (Phase 3) the factor structure of the instrument in 
healthcare workers in the UK (Phase 2 and 3) and Norway (Phase 3) and also to explore the relationship between 
the underlying construct of perceived coercion and relevant psychological variables. All data for these phases 
was obtained via online surveys hosted on Qualtrics36 and Opinio (Object Planet37).

Participants
Eligible healthcare professionals were clinicians aged ≥ 18 years who had experience working on the frontline 
of the pandemic, defined in the advertisement as having worked directly with or in the same environment as 
confirmed or possible COVID-19 patients. Convenience sampling and snowballing was employed to recruit 
the required large sample. Biases associated with such a sampling strategy (e.g., the representativeness of the 
sample), had to be balanced against resource limitations and the time-sensitive nature of the scale development 
task.

In Phase 1, n = 20 HCWs were recruited to develop and refine items. An initial n = 10 doctors and nurses 
were interviewed to understand the nature of coercion, to adapt and add items, and to understand which aspects 
of coercion were most important to assess in the context of the COVID-19 pandemic. A separate mixed group 
of HCWs with frontline duties during the pandemic (n = 10) piloted the initially identified items for face and 
content validity.

Phase 2 participants (the ‘exploratory sample’) were a cross-sectional sample of nurses, doctors and other 
frontline hospital staff (n = 546) in the UK. Due to resource constraints, recruitment for phase 2 occurred in two 
waves between July and October 2020 (highest average number of SARS-CoV-2 cases ~ 20 000) and January and 
May 2021 (highest average number of SARS-CoV-2 cases ~ 60,000). To examine perceived coercion in a wide 
range of HCWs from different sectors, the study was advertised through (i) social media (Twitter, Facebook, 
Instagram and WhatsApp) and (ii) emailed to HCWs via cooperating organisations in the UK National 
Health Service (NHS) and other universities and colleges involved in training NHS staff, and (iii) emailed to 
HCWs who had consented to be contacted as part of a larger study (SARS- CoV-2 Acquisition in Frontline 
Healthcare Workers; SAFER38. Although convenience sampling was used, we attempted to encourage diversity 
among participants by advertising the study through organisations and social media groups that represented 
professionals from different ethnic backgrounds. The advert or email to participants contained a link which 
took participants to the study landing page with study information and a consent form. After confirming they 
had read the study information and were willing to proceed with the study, participants provided informed 
consent, recorded electronically, before proceeding to the main survey, which included the preliminary items of 
the PPCS-HCW. The survey was discontinued if participants indicated that they had not worked with confirmed 
or suspected COVID-19 patients. The PPCS-HCW was included as part of larger online surveys consisting of 
demographic details and background information, questionnaires measuring psychological distress and coping 
styles, as well as behaviour change measures to reduce transmission rates.

Phase 3 participants (n = 483; the ‘confirmatory sample’) were recruited using a similar strategy to phase 2, 
although participants included HCWs from both the UK and Norway. UK data collection occurred between 
mid-November 2020 and early April 2021(highest average number of SARS-CoV-2 cases ~ 60,000) and 
Norwegian data collection occurred between early January 2021 to early April 2021 (highest average number 
of SARS-CoV-2 cases ~ 25,000). Policies that were in place for the general population during these time periods 
included school closure/remote education, restricted social contact, encouragement to work from home, mask 
requirements and testing and quarantine in relation to travel and suspected contact with SARS-CoV-2 cases.

The number of participants recruited to Phases 2 and 3 was not pre-determined through a sample size 
calculation. Rather, we sought to recruit as many participants as possible within the relevant limited timeframe 
to enable us to perform the psychometric validation procedures using accepted rule-of-thumb sample sizes (i.e., 
n > 300).

Item development
As noted above, the initial set of items for the Pandemic-specific Perceived Coercion Scale for Healthcare 
Workers (PPCS-HCW) were formulated by reviewing existing perceived coercion scales and interviewing 
healthcare workers with experience of working on the frontline at early stages of the pandemic. Most items 
were initially adapted from the MacArthur Admission Experience Survey39 and other perceived coercion scales 
(e.g., Perceived Coercion Questionnaire, Coercion Experience Scale, the Visual Analogue Coercion Ladder 
scale). In line with these scales, the PPCS-HCW was intended to assess the two distinct aspects of perceived 
coercion namely, perceived coercion per se and perceived pressures, including internal pressure (i.e., internally 
generated standards and beliefs) and external pressure (e.g., professional, public, management, peer pressures). 
Bilingual translation and backtranslation were used40 and cross checked with Norwegian and English members 
of the research team. The initial 15 items were piloted and modified in response to interviews and feedback. In 
particular, two items adapted from the McArthur Admission Experience Survey39 were dropped (“I chose to 
work with COVID-19 patients” and “I was willing to work with COVID-19 patients”) because the majority of 
HCWs had not been offered a choice in working with COVID-19 patients. The preliminary 13 item PPCS-HCW 
included instructions asking participants to indicate how strongly they agreed or disagreed with a number of 
statements, ranging from 1 (strongly disagree) to 7 (strongly agree). Note, this scaling was modified (see below) 
to − 3 to + 3 to make interpretation easier. The final (10-item) English and Norwegian version of the scale is 
presented in the Supplement.

Scientific Reports |         (2025) 15:4701 3| https://doi.org/10.1038/s41598-025-87700-6

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


Psychometric evaluation
Although there is the general three-factor framework for perceived coercion discussed above, it was uncertain 
whether the factor structure of the PPCS-HCW would conform to this model. We therefore examined the factor 
structure of the PPCS-HCW and validated the measure using the common two-step exploratory-confirmatory 
procedure. Exploratory factor analysis (EFA) and internal consistency were conducted using SPSS (Version 27). 
Confirmatory factor analysis (CFA) was performed within a structural equation modelling framework using 
AMOS (Version 26.0).

The suitability of the data for EFA was based on the sample size, and an investigation of the factorability of 
the correlation matrix and the Kaiser–Mayer–Olkin Measure of Sampling Adequacy. Principal axis extraction 
and oblique rotation41 were used to allow extracted factors to correlate. A variety of criteria were considered 
in deciding the number of factors to retain: (scree plot of) eigenvalues, parallel analysis (adapted from Patil et 
al.,42), total variance accounted for by retained factors, inter-factor correlations, and item-level factor loadings43.

The items within each putative factor were also investigated for cross-loadings, internal consistency, and 
the presence of a common theme with a coherent interpretative and theoretical basis. In an effort to obtain 
factors with simple structures (i.e., containing items that loaded largely on a single factor), items with cross-
loadings were considered for exclusion. However, the decision to exclude was balanced against considerations of 
interpretative, theoretical, and practical value. Factors that consisted of three or more items with salient pattern 
coefficients ≥ 0.40 were considered adequate for inclusion as distinct constructs41,44. Factors with an internal 
consistency > 0.70 were considered adequate45.

Based on the constraints (factors structure) implied by the EFA, a CFA was performed on data from a separate 
sample of participants from the UK and Norway. Measurement invariance across the UK and Norwegian sample 
was assessed using multi-group CFA. As suggested by46, three steps were used: configural (i.e., equivalence of 
model organisation/form), metric (i.e., equivalent of factor loading) and scalar invariance (i.e., equivalence 
of item intercepts). The fit of metric, scalar and residual invariance models were evaluated by computing the 
difference between fit statistics for two nested models that were identical except for a target set of restrictions 
in one. Invariance across the three steps indicates that an instrument can meaningfully be used across contexts 
(countries in this case). If measurement invariance is achieved, a CFA of the combined dataset is appropriate to 
confirm the factor-structure with a larger combined sample.

Model fit was tested through chi-square (χ2), the Comparative Fit Index (CFI), Tucker Lewis Index (TLI) and 
Root Mean Square Error of Approximation (RMSEA). Values ≥ 0.95 for CFI and TLI, and < 0.05 on the RMSEA 
are widely considered to be indicative of close-fitting models. However, CFI and TFI values > 0.9047 and RMSEA 
values up to 0.10 are considered acceptable48. Measurement invariance indices were assessed with alternative fit 
indices (AFIs) including chi-square (χ2), Root Mean Square Error of Approximation (RMSEA), Comparative Fit 
Index (CFI), and McDonald’s49 Noncentrality Index (McNCI), with the following criterion values: Δχ2, p > 0.05, 
ΔRMSEA < 0.01, ΔCFI < 0.01, ΔMcNCI < 0.02.

Descriptive statistics and scoring
To aid interpretability of the PPCS-HCW, the seven response options anchored between “strongly agree” and 
“strongly disagree” (inclusive) were assigned values between + 3 and − 3 respectively, with a neutral “neither 
agree/disagree” = 0 anchor in the middle. Higher (more positive) values indicated greater perceived coercion.

This scoring scheme was applied to the phase 3 survey results. A k-means cluster analysis was performed 
using standardized subscale scores from the phase 3 sample. A three-cluster solution was specified, to allow 
participants to be classified as belonging to low, moderate or high perceived coercion groups. Univariate ANOVA 
was used to compare these three groups on key continuous variables whereas χ2 goodness of fit tests were used 
to evaluate the distribution of participant characteristics (sex, country of residence, professional role, etc.) in 
each of the three groupings. Where control variables were included in the model, univariate ANCOVA was used.

Other measures
As part of a larger programme of research a number of other measures were taken as part of the survey50. These 
included demographic and workplace characteristics and history of health (including mental health) problems. 
Of relevance to the current paper, mood was assessed using the Depression Anxiety and Stress Scale (DASS; 21 
item version: DASS-21:51. The DASS-21 consists of three subscales (depression, anxiety and generalised stress), 
each consisting of seven items (scored 0–3). The total score is multiplied by two to allow comparison with the 
common, longer version of the scale. Additionally, a single total score on compassion fatigue was determine from 
the ProQOL-2152. As recommended by Carver and colleagues, items from the Coping Orientation to Problems 
Experienced Inventory (28-item Brief-COPE:53 were factor analysed to identify avoidant and approach items (10 
and 12 items respectively). Items tapping substance use, humour and religion54 were excluded for psychometric 
and conceptual (low relevance to the sample: substance use) reasons.

Participants also completed a single-item measure of how well supported they felt by their team: “I felt 
supported by my team”. This was measured on a 1–7 scale (1 = not at all; 7 = very much).

Overlapping content
An earlier version of this paper was published on the pre-print service: PsyArXiv (2023): ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​/​1​0​.​3​1​2​
3​4​/​o​s​f​.​i​o​/​j​8​9​7​b​​​​​.​​

Results
Descriptive statistics
For the exploratory (EFA) sample (N = 546) demographic and occupation characteristics are presented in Table 1. The 
age of the sample ranged widely (18–72 years), with a mean of 41 (SD = 11.4) years. A range of frontline healthcare 
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professional roles were represented, including nurses, medical doctors, allied health professionals, midwifes, and 
pharmacists. Despite attempts to encourage participation across ethics groups, the final sample was predominantly 
white.

Item selection and factor structure
Thirteen participants were excluded listwise due to one or more missing values for individual items, leaving a 
total of n = 534 included in the phase 1 EFA. Of the 13 items of the PPCS-HCW that were based on previous 
measures of perceived coercion and HCW interviews and feedback, two items (“I had more influence than other 
health professionals on deciding whether I…”; “I did not feel professionally obliged to…”) were excluded on the 
basis of low correlations with other items, poor communalities (< 0.40) and/or poor factor loadings (< 0.40). As 
such, the resulting scale consisted of 11 items.

The correlation matrix of scores for the 11 items indicated sampling adequacy (Keiser-Meyer-Olkin 
statistic = 0.86;55 and hence, appropriateness for factor analysis. A consideration of the various criteria for 
establishing the number of factors to retain (especially parallel analysis; see Methods) suggested a 3-factor 
solution for the PPCS-HCW, which accounted for 55.8% of item variance.

Table 2 shows the factor loadings for each item within its appropriate factor after rotation. The items that 
loaded on the first factor generally represent internal and informal pressures related to the healthcare worker role, 
including concerns about deviating from professional expectations and internal standards (Internal Perceived 
Pressure; IPP). The second factor represented general experiences of coercion especially relating to (lack of) 
control and autonomy and expectations of professional peers (Perceived Coercion per se; PC). The third factor 
represented the experience of compulsion from external sources and consequences of non-compliance (External 
Perceived Pressure; EPP).

The modest inter-factor correlations suggest independence of the subscales and each subscale’s Cronbach’s 
alpha was ≥ 0.75, suggests adequate internal consistency (see Table 2). In sum, consistent with the literature on 
perceived coercion, the analysis revealed three underlying factors in the PPCS-HCW that appear to correspond 
to previously described sub-components of perceived coercion, namely perceived coercion per se, and internal 
and external sources of perceived pressure.

Confirmatory factor analysis
Participants included in the CFA from the two countries had similar characteristics. The pooled demographic 
and professional characteristics are described Table 3.

Internal consistency of the PPCS-HCW, collapsed across countries, for the perceived coercion subscale (4 
items, α = 0.72) and external perceived pressure (3 items, α = 0.80) subscales was adequate. However, reliability 
of the internal perceived pressures subscale was questionable (α = 0.68), with one item (i.e., ‘the public expected 
me to…’) demonstrating poor item-total correlation (r = 0.23) and seeming to contribute to the lower reliability 
score. Dropping the item led to acceptable reliability for this subscale (3 items, α = 0.74). The item was excluded 
based on these psychometric considerations.

A multi-group confirmatory factor analysis was performed on the 10-item version of the PPCS-HCW to 
test for measurement invariance between countries. Modification indices suggested methods effects between 
two perceived coercion (subscale) items that were reverse coded (i.e., Pc3 and Pc4) and two that were similar 

Participant characteristics N (%)

UK country of residence, England 522 (95.6)

Gender*, Female 430 (81.3)

Ethnicity*, Caucasian/White 421 (79.6)

Role*

 Nurse 187 (35.3)

 Medical Doctor 118 (22.3)

 Other 225 (42.4)

Workplace*

 Accident & Emergency 44 (8.4)

 Intensive Care 31 (5.9)

 COVID-19 ward 16 (3.0)

 Other 435 (82.8)

 Redeployment*, Yes 51 (9.6)

 Diagnosed COVID-19, Yes 164 (31.1)

Table 1.  Participant characteristics in exploratory factor analysis sample (N = 546). * = variable with missing 
data (< 4% of cases missing). Other (role) = allied health professionals (dieticians, occupational therapists, 
physiotherapists, paramedics etc.), midwife, pharmacist, and other care workers with direct patient contact. 
Other (workplace) = inpatient and outpatient settings e.g., acute medical ward, haematology ward, obstetrics 
& gynaecology ward, virology ward, surgical ward, primary care settings, prehospital setting, hospice, and 
ambulance.
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in wording/meaning from the external perceived pressure subscale (i.e., Epp1 and Epp2) (see Fig. 1). The error 
terms for these items were therefore allowed to covary.

To confirm measurement invariance between countries, configural, metric and scalar invariance were tested. 
The χ2 value (χ2 (60) = 197.81, p < 0.001) for the configural (baseline) model indicated potentially poor model fit, 
and so other fit indices were examined. On balance, the values obtained—CFI = 0.92; TLI = 0.88; RMSEA = 0.07—
confirmed the 3-factor solution in both countries and configural invariance. Metric invariance was achieved, 
however full scalar invariance was not supported. Full measurement invariance is rarely supported and so it is 
common practice to accept some violation of measurement invariance by releasing constraints on one or more 
factor loading(s) or intercept(s)46. Partial scalar invariance was established with a minimum of two intercepts 
restricted in each factor46. Thus, as can be seen in Table 4, measurement invariance was achieved.

Given the invariance described above, the datasets from the two countries were combined to confirm the 
3-factor-solution. On balance, though not a close-fitting model, the values of the indices in the combined CFRA 
indicated acceptable fit, CFA, χ2 value (χ2 (30) = 143.77, p < 0.001), CFI = 0.93; TLI = 0.90; RMSEA = 0.09 [CI 0.07, 
0.10], confirming the 3-factor solution. Factor loadings and correlation indices can be found in Fig. 1.

Preliminary description of perceived coercion among healthcare workers during the 
COVID-19 pandemic
Based on the likely factor structure of the PPCS-HCW, we provide a preliminary description of perceived 
coercion, internal pressure and external pressure among HCW in the UK and Norway in Table 3.

On average, participants scored reliably greater than 0 on the internal perceived pressure (M = 0.40 (95% 
CI [0.26, 0.55]) and the perceived coercion subscales (M = 1.10 (95% CI [0.98, 1.22]). However, they scored 
reliably less than 0 on external perceived pressure, generally indicating a tendency for an absence of perceived 
external pressure (M = -0.84 (95% CI [− 0.99, − 0.70]). Averaged across the three factors, perceived coercion 
averaged across the 10 items was marginally (though reliably) greater than 0 (M = 0.22 (95% CI [0.11, 0.33]). 
Taken together, perceived coercion was low amongst our sample of HCWs, although the dispersion in scores 
suggested the potential for different groups of participants with differing levels of perceived coercion.

Demographic characteristics of healthcare workers with low, moderate and high perceived coercion
The ordered means for low, moderate and high PPCS-HCW subscales obtained from the k-means cluster analysis 
are summarised in Table 5, alongside participants’ demographic and professional characteristics according 
to these groupings. As outlined in Table 5, the distribution of healthcare workers in the low, moderate and 
high perceived coercion groupings did not tend to differ significantly on most variables. The exceptions were 

Item

Rotated factor loading

1 2 3

Internal Perceived Pressure (IPP)

I worried about not living up to my profession if I refused to work with patients with COVID-19 0.64 – –

I worried about the potential burden on my colleagues if I refused to work with patients with 
COVID-19 0.68 – –

I worried about what others would think of me if I refused to work with patients with COVID-19 0.60 – –

The public expected me to work with patients with COVID-19 in spite of the risk (removed) 0.49 – –

Perceived Coercion subscale (PC)

I had a lot of control over whether I worked with patients with COVID-19 – 0.72 –

If I wished to, I could have refused to work with patients with COVID-19 – 0.67 –

My peers expected me to work with patients with COVID-19 in spite of the risk – 0.58 –

Superiors expected me to work with patients with COVID-19 in spite of the risk – 0.56 –

External Perceived Pressures (EPP)

Somebody forced me to work with patients with COVID-19 – – − 0.82

Somebody pressured me to work with patients with COVID-19 – – − 0.75

I worried about the potential personal consequences of refusing to work with patients with COVID-19* – – − 0.45

Cumulative variance (%) 40.6 48.7 55.8

Cronbach’s alpha (α) 0.76 0.79 0.82

Factor correlations

1 2 3

1 1.00

2 0.40 1.00

3 − 0.38 − 0.38 1.00

Table 2.  Factor loadings and factor correlations for oblimin rotated three-factor solution for PPCS-HCW. 
*indicates that the item remained cross-loaded with different rotation methods (i.e., Promax, Varimax). The 
factor in which they were eventually retained was dictated by a higher loading for that factor and/or conceptual 
similarity with other items within the factor. The item in bold (The public expected me…..) was removed in the 
CFA described below.
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(i) a larger number of men in the moderate perceived coercion (subscale) group, (ii) fewer participants with 
postgraduate degrees in the high scoring group, and (iii) fewer nurses in the low, and more medical doctors in 
the moderate groupings. It is noteworthy that of workplace factors, perceptions of feeling ‘supported by my team’ 
were significantly different between groups (F(2477) = 47.11, p < 0.001), and Bonferroni-corrected post hoc tests 
showed that each group was significantly different from the other on this measure (ps ≤ 0.002). Those in the low 
perceived coercion group rated support from the team as highest whereas those in the high perceived coercion 
group experienced least team support (Table 5).

Psychological distress, compassion-fatigue and coping in participants with low, moderate and high levels of 
perceived coercion
To explore the construct validity of the PPCS-HCW and its subscales, we examined their association with 
relevant psychological constructs (Table 6). In particular, low, moderate and high perceived coercion groups 
were compared on levels of distress, compassion fatigue and coping. We found that the groups differed on 
DASS-stress (F(2480) = 29.52, p < 0.001), DASS-anxiety ((F(2480) = 63.28, p < 0.001), and DASS-depression 
subscales (F(2480) = 42.87, p < 0.001; Table 6). Post-hoc tests showed that the differences in stress, anxiety and 
depression generally resided between low versus high and moderate versus high groups (Bonferroni corrected 
p values < 0.001; all low v. moderate comparisons: ps ≥ 0.190). Other indices of maladaptive psychological 
responses also differed between groups: compassion fatigue (F(2480) = 67.26, p < 0.001) and avoidant coping 
(F(2479) = 25.68, p < 0.001) but not approach coping (F(2480) = 1.38, p = 0.252). Again, post hoc tests showed that 
low versus high and moderate versus high differences were significant for avoidance coping (p values < 0.001), 
but not low versus moderate (p = 0.991). The three groups differed from each other on compassion fatigue (p 

Mean (SD)

Demographics

 Country of residence, n UK (%) 197 (40.8)

 Age, years 40.25 (11.23)

 Female, n (%) 334 (69.2)

 Caucasian, n (%) 434 (89.9)

 Married/in a relationship, n (%) 339 (70.2)

 Postgraduate degree, n (%) 243 (50.3)

 Annual household income, n > £50,000/yr (%) 367 (76.1)

Workplace factors

 Role

 Nurse, n (%) 181 (37.5)

 Doctor, n (%) 190 (39.3)

 Other, n (%) 112 (23.2)

 Workplace

 Accident and Emergency, n (%) 57 (11.8)

 Intensive care, n (%) 147 (30.4)

 COVID-19 ward, n (%) 47 (9.7)

 Other, n (%) 361 (74.7)

 Years of Experience, years 15.35 (10.56)

 Redeployment, yes (%) 119 (24.6)

Perceived Coercion Subscales

 Internal Perceived Pressurea 0.40 (1.59)

 Perceived Coercion (subscale)a 1.10 (1.31)

 External Perceived Pressurea − 0.84 (1.65)

 Perceived Coercion Totala 0.22 (1.22)

Psychological Distress

 Stress 11.96 (10.35)

 Anxiety 7.07 (8.19)

 Depression 10.97 (10.85)

Table 3.  Participant characteristics (N = 483) of the confirmatory factor analysis sample. All data provided as 
mean (SD) unless indicated otherwise. SD = standard deviation. Participants could choose several workplaces, 
which is reflected in the n (%) above. Psychological distress based on the Depression, Anxiety and Stress 
Scale (DASS-21): Depression score range in the sample: 0–42, Anxiety score range: 0–38, Stress score range: 
0–42. Note, the values on the DASS-21 were derived by multiplying the raw scores by two, as recommended, 
to allow for comparison with the long-form DASS. aTo facilitate interpretation the average scores based on 
the 1–7 range were rescaled from − 3 to + 3, such that − 3 = strongly disagree, 0 = neither agree nor disagree 
and + 3 = strongly agree.
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values ≤ 0.048), although the difference between the high and the other two groups was clearly larger than low 
versus moderate comparison (Table 6). When perception of support from the team, previous experience of 
mental health condition and years of experience were controlled, none of the significant results changed (effect 
of perceived coercion group on distress, compassion fatigue and avoidant coping ANCOVAs: p values < 0.001; 
see Table S1 for comparative tests statistics with/without covariates).

Discussion
The present study investigated the concept of perceived coercion in HCW during the COVID-19 pandemic. 
To this end, we developed and validated a new scale for evaluating this concept in those with direct experience 
of working on the frontline during the pandemic. The novel scale—the PPCS-HCW—had good psychometric 
properties and its items were represented by three factors: perceived coercion per se, internal perceived pressures 
and external perceived pressures, which were confirmed in an independent sample using CFA. The three factors 
of the PPCS-HCW corresponded well to previously described sub-components of the perceived coercion 
construct20. This consistency demonstrates the robustness and adaptability of the concept across contexts (i.e., 
restrictive practice in mental health care vs. work responsibilities during a global pandemic; across countries) 
and target population (patients vs. healthcare staff). In addition, we found an association between perceived 
coercion and distress, compassion fatigue and avoidant coping.

Model χ2(df) CFI RMSEA McNCI MC Δχ2Δdf) ΔCFI ΔRMSEA ΔMcNCI Decision

M1: Configural invar 197.8 (60) 0.92 0.069 0.87 – – – – – Accept

M2: Metric invar 207.6 (67) 0.92 0.066 0.87 M1 9.75 (7) 0.001 0.003 0.002 Accept

M3: Scalar invar 264.8 (74) 0.89 0.073 0.82 M2 57.26 (7)* 0.029 0.007 0.044 Reject

M4 Partial scalar invar 213.4 (70) 0.92 0.065 0.86 M3 5.85 (3) 0.002 0.001 0.003 Accept

Table 4.  Measurement invariance analysis between countries (UK n = 197, Norway n = 286). * < 0.001, 
MC = Model Comparison. Thresholds for measurement invariance: Δ chi-square p > 0.05, ΔRMSEA < 0.01, 
ΔCFI < 0.01, Δ Mc NCI < 0.02.

 

Fig. 1.  Confirmatory factor analysis with the combined dataset (N = 483). Note: Ipp = Internal perceived 
pressure items; Pc = perceived coercion subscale items; Epp: external perceived pressure items. Ipp1 = I worried 
about not living up to my profession if I refused, Ipp2 = I worried about the potential burden on my colleagues 
if I refused, Ipp3 = I worried about what others would think of me if I refused, Pc1 = My peers expected me 
to work with patients with COVID-19 in spite of the risk, Pc2 = Superiors expected me to work with patients 
with COVID-19 in spite of the risk, Pc3 = I had a lot of control over whether I worked with patients with 
COVID-19, Pc4 = If I wished to, I could have refused to work with patients with COVID-19, Epp1 = Somebody 
pressured me to work with patients with COVID-19, Epp2 = Somebody forced me to work with patients with 
COVID-19, Epp3 = I worried about the potential personal consequences of refusing. Allowing the error terms 
between Pc3 and Pc4 and between Epp1 and Epp2 to be correlated was justified by method effects (reverse 
scored items or closely related wording respectively).
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Despite support for the construct of perceived coercion in its various forms, participants as a whole (phase 3 
‘confirmatory’ sample) did not show high overall levels of healthcare-related perceived coercion (average of total 
PPCS-HCW = 0.22 on a − 3 to + 3 scale). Nonetheless, this was reliably > 0. The clearest positive endorsement on 
items of the PPCS-HCW (i.e. highest average ‘agreement’, corresponding to higher levels of perceived coercion) 

Variables Low Moderate High pvalue*

Psychological distress

 Stress 8.60 (8.05) 10.62 (9.89) 16.86 (11.11)  < 0.001

 Anxiety 4.12 (5.21) 4.89 (5.91) 12.57 (10.06)  < 0.001

 Depression 7.46 (8.88) 8.68 (9.03) 17.16 (12.00)  < 0.001

Other relevant psychological attributes

 Compassion fatigue 22.30 (7.54) 24.66 (8.94) 33.40 (9.79)  < 0.001

 Avoidance coping 16.50 (4.40) 17.01 (4.21) 20.04 (5.41)  < 0.001

 Approach coping 27.35 (6.84) 27.47 (6.75) 28.48 (6.05) 0.252

Table 6.  Distress severity (DASS-21 stress, anxiety, depression subscales), compassion fatigue and coping in 
the cluster analysis-defined groupings (low, moderate and high) of perceived coercion. Values are Means (SD). 
* = p values from one-way ANOVAs.

 

Variables Low Moderate High p value*

Perceived coercion subscale

 Internal Perceived Pressure, M (SD) − 0.89 (1.21) 0.33 (1.30) 1.76 (1.02)  < 0.001

 Perceived Coercion, M (SD) − 0.38 (0.92) 1.68 (0.74) 1.85 (0.91)  < 0.001

 External Perceived Pressure, M (SD) − 2.01 (0.98) − 1.51 (0.94) 1.10 (1.00)  < 0.001

 Average Total Perceived Coercion, M (SD) − 1.09 (0.67) 0.17 (0.58) 1.57 (0.61)  < 0.001

Demographics

 Age (years), M (SD) 42.1 (12.1) 39.2 (10.7) 39.8 (10.7) 0.053

Country of residence

 UK, n (%) 53 (27%) 71 (36%) 73 (37%) 0.158

 Norwegian, n (%) 96 (34%) 111 (39%) 79 (28%) 0.068

Sexa

 Female, n (%) 107 (32%) 118 (35%) 109 (33%) 0.735

 Male, n (%) 42 (29%) 63 (44%) 39 (26%) 0.028

 Ethnicityb

 Caucasian, n (%) 130 (30%) 166 (39%) 134 (31%) 0.069

 Non-Caucasian n (%) 19 (40%) 15 (31%) 14 (29%) 0.721

Relationship status

 Married/in a relationship, n (%) 108 (32%) 130 (38%) 101 (30%) 0.132

 Not in a relationship, n (%) 40 (28%) 53 (37%) 52 (36%) 0.339

Postgraduate degree

 Yes, n (%) 84 (35%) 102 (42%) 57 (23%) 0.002

 No, n (%) 66 (28%) 80 (33%) 93 (39%) 0.101

Workplace factors

 Role

 Nurse, n (%) 41 (23%) 68 (37%) 72 (40%) 0.009

 Medical Doctor, n (%) 62 (33%) 85 (45%) 43 (22%) 0.001

 Other, n (%) 46 (41%) 29 (26%) 37 (33%) 0.144

 Years of Experience (years), M (SD) 17.0 (11.4) 14.7 (10.1) 14.5 (10.0) 0.060

 Perception of support from team 6.20 (1.0) 5.66 (1.35) 4.64 (1.81)  < 0.001

Table 5.  Participants’ demographic and workplace characteristics for the three perceived coercion groups 
(low, medium, high) in confirmatory factor analysis sample. Values are means (SD) or counts (%). Low group: 
n = 149; moderate: n = 182; high: n = 152. a To avoid small cells, five participants were excluded from the sex 
count either because they did not disclose their sex/gender or disclosed ‘non-binary’. b Data missing for n = 5. 
*p values relate to ANOVAs for age and years of experience, and χ2 goodness of fit tests for country, sex, 
ethnicity, relationship status, advanced degree status and professional role. Each level of the latter variables was 
tested separately.

 

Scientific Reports |         (2025) 15:4701 9| https://doi.org/10.1038/s41598-025-87700-6

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


related to autonomy, control and peer expectations on the perceived coercion subscale. It is noteworthy that the 
expectation items did not load on the external pressures subscale and suggest that expectations are qualitatively 
different to frank ‘peer pressure’. Indeed, there was general disagreement with items of the external pressures 
subscale (scores < 0).

The internal perceived pressures subscale scores were relatively low, but, on average > 0. Internal perceived 
pressure appeared to represent internal and ‘informal’ pressures based on internalised standards and expectations 
related to the healthcare worker role, including concerns about deviating from internalised professional 
expectations and standards. Notably, in the initial evaluation, the ‘the public expected me to work with patients 
with COVID-19 in spite of the risk’ item loaded on the internal (rather than external) perceived pressure factor 
which might indicate that, earlier in the pandemic, such expectations had been internalised (to a greater extent 
than expectations of professional colleagues). This item was later removed due to poor item-scale correlation in 
the confirmatory factor analysis; we interpret the reduction in correlation to potentially reflect public opinion 
having less direct impact on self-evaluations of being a ‘good’ healthcare worker over time.

The perceived coercion subscale represented experiences of (lack of) autonomy, control, and expectations 
of peers. The fact that the “peers/superiors expected me to work in spite of the risk” items loaded on this factor, 
suggests that a sense of autonomy and control can become closely intertwined with professional culture and the 
collective and dominant opinion in the workplace. The ‘external pressures’ factor was more clearly associated 
with frank compulsion from external ‘formal’ sources and consequences of not complying. It was noteworthy 
however that our participants, on average, disagreed with items in this factor (average scores < 0 on the − 3 to + 3 
scale). However, according to the classification algorithm (k-means clustering) those in the ‘high’ group showed 
levels of perceived pressure that were 2.5–3.0 SD larger than the moderate or low perceived coercion groups.

Scores on other perceived coercion scales, such as the McArthur Perceived Coercion Scale, have typically been 
shown to be bimodally distributed, with a majority of participants scoring at one of the extremes (e.g.,39). The 
PPCS-HCW did not show obvious bimodality (see supplement). However, groups formed from cluster analysis 
showed that those with low and moderate versus high levels of perceived coercion differed in distress metrics 
and avoidance coping. As expected, those with high levels of overall perceived coercion were more distressed 
and used more avoidance coping. They also showed greater levels of compassion fatigue. These preliminary 
findings are consistent with the existing perceived coercion literature in mental health care, which shows a small 
direct effect of perceived coercion on psychological distress (e.g.,26). This suggests the relevance of perceived 
coercion in understanding contributors to poor mental health in healthcare workers during the pandemic.

The findings reported here have several theoretical-conceptual and clinical implications and suggest directions 
for further research. Although the PPCS-HCW was developed in the context of the COVID-19 pandemic, we 
believe that it is adaptable and could be used in healthcare research to investigate perceived coercion during 
other epidemic/pandemic events. The findings on the novel application of the concept of perceived coercion also 
provides a framework and vocabulary for clinicians, policy makers and other researchers to further investigate the 
experiences of autonomy and choice in deciding/advocating for own work responsibilities under circumstances 
which are potentially unsafe, where there is limited resources, significant uncertainty and/or multiple demands 
and stressors.

Strengths and limitations
To our knowledge, the present study is the first to extend the concept of perceived coercion to the context 
of providing (rather than receiving) healthcare. Using a combination of inductive and deductive methods for 
item development, meant that we were able to account for first-hand experiences of perceived coercion during 
the early stages of the COVID-19 pandemic to develop a valid tool for assessing this construct. Psychometric 
equivalence was found across two European countries, despite differences in culture, healthcare resources and 
pandemic-specific pressures. Having a short context-specific measure of perceived coercion during healthcare 
emergencies can provide a helpful measure of the perceived coercion construct and its impact for healthcare 
workers.

A pragmatic approach was taken in the early stages of the item pool development due to the time-sensitive 
nature of the project. The relatively limited number of items in the initial item pool (i.e.,15) may have introduced 
a risk of missing important data or aspects of perceived coercion, such as items representing experiences of 
procedural justice (i.e., experiences of fairness and having a say in decision-making processes). Although 
procedural justice was not a commonly occurring theme in the initial item developing phase (i.e., interviews), 
the possible relevance of the concept became more apparent in the healthcare workforce over time. Including 
procedural justice items could have strengthened our understanding of the relevance of, for example, inclusive 
decision-making in contributing to (mitigating against) perceived coercion and its association with psychological 
distress. The significance of HCWs’ opportunity-cost (i.e., the time spent filling out surveys would mean less 
time taking care of patients or relaxing after a long day of work) upon participation was a decisive factor for our 
pragmatic approach. Although studies from previous health emergencies have shown that HCWs are willing to 
contribute to relevant research in hope of long-term benefits, reports of COVID-19 and research fatigue posed a 
challenge for research contributions. The need for a short and comprehensive survey served as our incentive to 
increase the likelihood of participation.

In addition to taking a pragmatic approach to pooling data, the context within which these data were pooled 
needs to be highlighted. For example, there were different policies in place for HCWs across countries and 
across time points, impacting on our ability to isolate the specific policies that contributed to higher level of 
perceived coercion. Moreover, our sampling methods may have biased our findings by attracting HCWs who 
had a certain perspective or interest in the study. In addition, the UK sample may have included participants 
from the wider SAFER study which itself sought to identify behaviours of HCWs which might have increased 
the risks of transmission. Thus, those who participated in the current study may have had a different perception 
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of COVID-19-related work policies than those who had refused to take part or were subject to behaviour change 
interventions at later time points which could have altered their perspectives.

Generally, sample sizes were adequate for psychometric evaluation purposes. However, the current sample 
was represented by common characteristics of high-income countries, as the majority of participants were 
white, having completed higher levels of education, living in Europe, industrialised and democratic countries, 
and having a yearly household income of > £50,000. The generalisability of the present study to HCWs from 
minority backgrounds, lower socioeconomic status and non-democratic countries are therefore unclear. This 
is an important consideration given the evidence highlighting the disproportionate impact of the COVID-19 
pandemic on HCWs from BAME and deprived backgrounds as well as from countries with varying degrees and 
duration of COVID-restrictions56,57.

Directions for future research and conclusion
This project represented an opportunistic exploration of an understudied concept in the context of a global 
pandemic. The outcome of the project was an adaptable and easily administered scale assessing perceived 
coercion for frontline healthcare workers. Determining the predictive validity of the scale (e.g., in predicting 
long-term well-being or mental health) will require additional research. Future research using the PPCS-
HCW, however, does not need to be restricted to infrequent global infectious disease events. More localised 
contagion episodes will also likely require healthcare workers to work under conditions where coercion may 
also be experience (i.e. perceived). The contextual differences between pandemic and epidemic events would 
likely require further validation of the PPCS-HCW in epidemic contexts. Future longitudinal studies would 
allow an examination of changes in perceived coercion to be examined over extended periods. Such repeated 
assessment (in large samples) would be especially helpful in determining the causal role of perceived coercion in 
psychological distress, compassion fatigue and maladaptive coping using causal modelling.

Although we hope the necessity for the use of PPCS-HCW in mass-contagion related research will be 
limited, it is unfortunately inevitable that future pandemics will occur and will require careful consideration of 
experiences of healthcare professionals that impact their mental health and general well-being, including the 
perception of coercion (mostly based on internal standards rather than external pressures).

Data availability
The datasets used and/or analysed during the current study available from the corresponding author on reason-
able request.
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