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Abstract 

Background  There is a workforce shortage in the children’s hospice sector, but there has been little research 
on the specific challenges of working in this setting and on how these challenges might be alleviated. To identify 
appropriate interventions to improve staff wellbeing, the drivers of wellbeing in children’s hospices need to be known 
and measured. This paper reports on the development of two measures, one for work-related rewards and one 
for work-related stressors, for use in children’s hospice care teams.

Methods  A mixed-methods, four-stage study; the first three phases focused on the development of the scales, 
and the last stage focused on the validation of the scales. Participants of all stages were children’s hospice care team 
staff members in the UK. Stage 1: survey assessing the relevance and comprehensiveness of the original scale items 
(N = 60); Stages 2 (focus groups; N = 16) and 3 (cognitive interviews; N = 14) to assess content validity; Stage 4: UK-wide 
survey (N = 414) to validate the final version of the new, children’s hospice-specific scales using Rasch Analysis (RA) 
and Confirmatory Factor Analysis (CFA).

Results  Due to poor fitting indices shown in the results from the RA, five items (out of 36) were removed 
from the new rewards scale used in the UK-wide survey and 20 (out of 62) were removed from the new stressors scale. 
CFA also supported the removal of the items and showed a one-factor structure for the rewards scale and a three-
factor structure for the stressors scale were adequate—the sub-scales for the stressors scale related to caring for an ill 
or dying child (“Child” sub-scale), working with parents and families (“Parent” sub-scale), and stressors related to organ-
isational factors, such as team conflict and workload (“Organisation” sub-scale).

Conclusions  Both of the new scales showed good psychometric properties and can be useful in clinical settings 
and research to assess the perceived intensity of the work-related rewards and stressors for children’s hospice staff.
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Background
Children’s hospices in the UK are key providers of care to 
children and young people with life-limiting conditions 
and their families [1, 2]. It is vital there are enough pro-
fessionals with the skills and experience to meet the com-
plex and holistic needs of seriously ill children and young 
people, and their families. Currently, there is a workforce 
crisis in children’s palliative care that is so severe it has 
led to some children’s hospices having to alter their ser-
vice provision [3, 4]. The growing nursing vacancy rate in 
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children’s hospices is higher than in the NHS, and posts 
are becoming increasingly difficult to fill [5]. The reasons 
for the workforce crisis are not fully understood but are 
likely to be multifaceted and complex. There is an expec-
tation that caring for children and young people with life-
limiting conditions is likely to be emotionally demanding; 
however there has been little research on the specific 
challenges of working in a children’s hospice setting [6]. 
The wellbeing of health professionals working in hospice 
settings has implications for staff retention and recruit-
ment, and workplace absences, and influences the qual-
ity, cost and safety of patient care [7–9].

To identify appropriate interventions to improve staff 
wellbeing, the drivers of wellbeing in each setting need 
to be known and measured. Research has found that spe-
cific jobs have their own unique stressors and rewards, so 
it is essential to identify these [10]. One of the aims of the 
Staff Wellbeing in Children’s Hospices (SWiCH) study 
[11] was to address this evidence gap by developing and 
validating two new measures of work-related stressors 
and rewards experienced by staff working in children’s 
hospices. This paper reports on this process.

The children’s hospice scales were based on scales 
(herein  the original scales) that were developed by the 
University of York (co-authors SM and BB) for measur-
ing work-related stressors and rewards and validated in 
paediatric oncology multi-disciplinary teams [10, 12]. 
Although paediatric oncology care pathways are focused 
primarily on anti-cancer treatment with a largely curative 
intent, [13] there are many similarities with paediatric 
palliative care in terms of the stressors and rewards expe-
rienced by staff [14, 15]. In a report on the psychologi-
cal wellbeing of staff at a UK children’s hospice [15], the 
original scales were reported as acceptable and relevant 

to children’s hospice staff, and feedback from staff indi-
cated that minimal revisions to the validated scales were 
likely to be required.

This study applied the same transactional model of 
stress that was used to inform the development of the 
original scales [10]. This model states that nothing can be 
labelled as stressful unless it is appraised as such by an 
individual [16, 17]. In addition, this study drew on JD-R 
theory of working conditions [18, 19], which proposes 
that work-related stress is a response to an imbalance 
between the demands (such as work pressure and role 
ambiguity) on a worker and the resources (such as social 
support and autonomy) they have, or can mobilise, to 
meet those demands. While each occupation is different, 
the JD-R theory proposes staff wellbeing results from the 
interaction between these categories.

Methods
We used a rigorous, mixed methods exploratory design 
[20] comprising four phases (Fig. 1), with the first three 
phases focused on the development of the scale, and the 
last stage focused on its validation.

The paediatric oncology scale
The two original scales are called the Work Rewards 
Scale-Paediatric Oncology (WRS-PO) and the Work 
Stressors Scale-Paediatric Oncology (WSS-PO), and con-
tain 36 and 60 items respectively [21]. They are self-report 
measures of the frequency and intensity of work-related 
stressors and rewards experienced by an individual dur-
ing the previous 6  months, which was found to be an 
acceptable length of time for individuals to be able to 
recall incidents and has been used for other similar scales 
[10, 22, 23]. The scales include items that are recognised 

Fig. 1  The development and validation of the children’s hospice stressors and rewards scales.  Source: Authors
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as potential stressors and rewards across many occupa-
tional settings as well as items that are specific to work-
ing with children and young people who are seriously ill. 
Respondents are asked how often they have encountered 
the situation described by each item and how stressful or 
rewarding this situation is for them. Both measurements 
have three-point scales. Only the intensity measurement 
(how stressful or rewarding an item is perceived to be) is 
used to create the final scores. The frequency measure-
ment (how often a situation is encountered) was included 
as it was found that when respondents reflected on 
this, they were more able to answer the intensity meas-
urement. This format was retained for the new scales 
designed for children’s hospice staff.

Recruitment
As there was a risk that the process of participating in the 
study might cause distress, or alert an individual to their 
need for support, staff were recruited via their hospice 
organisations for all four stages of the study. Hospices 
agreed to provide confidential support to participants if 
required. This information was detailed on the localised 
participant information sheets for each hospice that took 
part.

Stage 1: staff survey of selected UK children’s hospices
In order to obtain feedback on the relevance of all items 
to the children’s hospice setting and the comprehensive-
ness of the item list, we invited care team staff (all those 
with a caring role) from a sample of five children’s hos-
pices to provide individual feedback on these scales (see 
Table  1 for demographic information for Stage 1). Par-
ticipants were grouped into two broad subgroups based 
on whether the staff provided medical and/or nursing 
care(i), or not(ii):

i)	 Medical and Nursing: Medics (Consultants, GPs, 
Paediatricians) and Registered Nurses

ii)	 Other: Allied Health Professionals, Nursery Nurses, 
Psychologists, Other

The hospices were purposively sampled to ensure they 
were representative of the differences between hospices 
across the UK. Sampling characteristics included size, 
income, and whether they were part of a larger hospice 
group, connected to an adult hospice, or were a stan-
dalone hospice organisation. All care team staff in the 
selected hospices were invited to take part. Sixty staff 
members responded to the survey between June and 
August 2019.

Participants were asked to rate each item in the WSS-
PO and WRS-PO scales according to its relevance to 
their experiences working as part of a care team in a 
children’s hospice. The scales were presented using the 
same format as the WSS-PO and WRS-PO, but the origi-
nal scales’ response options (how often and how reward-
ing) were changed to allow an assessment of relevance 
(relevant; relevant but needs re-wording; not relevant). 
Space was left for participants to write in new children’s 
hospice-specific stressors and rewards that were not rep-
resented in the WSS-PO and WRS-PO scales. To max-
imise response rates, participants were given the option 
of completing the task online [24] or on paper. Each par-
ticipant was asked (after completing the task) if they were 
willing to take part in a focus group or follow-up inter-
view for Stages 2 and 3.

The responses were then aggregated for all partici-
pants (% relevant/not relevant/relevant but needs re-
wording). JT and AP reviewed any items where over 15% 
of respondents indicated they needed to be removed or 
reworded, and conducted a content analysis of all the 
new items proposed by participants. This work produced 
version 1 of the new children’s hospice scales. These were 
called the Work Stressors Scale – Children’s Hospices 
(WSS-CH) and the Work Rewards Scale – Children’s 
Hospices (WRS-CH).

Stage 2: focus groups
To refine version 1 of the WSS-CH and WRS-CH scales, 
JT and AP conducted focus groups with children’s hos-
pice care team staff members in three hospices (one focus 
group in each hospice; 16 participants in total) between 
September and October 2019. These were designed 
to help assess and refine the content validity of the re-
worded and new items, and identify any further miss-
ing items. Version 1 of the scales were provided to focus 
group participants in advance and they were asked to 
discuss the relevance and meaning of new and re-worded 

Table 1  Sample characteristics (Stage 1, Survey)

Total
(N = 60)

Hospice Type
  Children’s hospice that is part of a larger organisation 8 (13.3%)

  Children’s hospice connected to an adult hospice 14 (23.3%)

  Standalone children’s hospice 38 (63.3%)

  missing 0

Respondent’s Role
  Medical and Nursing 28 (46.7%)

  Other 31 (51.7%)

  missing 1 (1.7%)



Page 4 of 13Papworth et al. BMC Palliative Care          (2023) 22:136 

items, and to identify stressors and rewards that they felt 
were not currently represented in the measures.

The first two focus groups took place in hospices where 
some staff had already  taken part in the survey admin-
istered in Stage 1 of the scale development. These two 
focus groups were audio recorded and transcribed intel-
ligent verbatim by a professional transcription company 
and anonymised for analysis. JT and AP conducted a 
content analysis to identify distinct stressors and rewards 
that were not already included in the draft scales, and 
revised the wording of the new or re-worded items.

The new and revised scale items, forming version 2 of 
the WSS-CH and WRS-CH scales, were presented to 
the attendees of the third focus group, who discussed 
the new and revised items until no further revisions and 
additions were required. Staff from this hospice had not 
taken part in Stage 1. JT and AP conducted further con-
tent analysis of this focus group to produce version 3 of 
the scales.

Stage 3: cognitive interviews
This stage was designed to confirm that the response 
format for version 3 of the scales was appropriate and 
to make a final assessment of their content validity and 
participant comprehension and acceptability. AP and JT 
conducted cognitive interviews with 14 staff members 
from four hospices between January and February 2020. 
The participants represented all staff groups and two of 
the included hospices had not participated at any stage 
of the survey development up to this point. The cognitive 
interviews used the ‘think-aloud’ technique with concur-
rent verbal probing [25, 26].

Data saturation was monitored to determine final sam-
ple size (i.e., when no new feedback was being obtained 
from subsequent participants, data collection stopped) 
[27]. Audio data were transcribed and extracted into a 
participant-by-item matrix using directed content analy-
sis, before being synthesised into a further matrix sum-
marising key findings across participants for each item. 
This stage produced version 4 of the scales, which were 
used in the national survey of UK children’s hospice staff 
(see Stage 4, below).

Stage 4: validation of the draft scales
This stage was designed to determine which items in the 
draft stressors (WSS-CH) and rewards (WRS-CH) scales 
should be included in the final versions of the scale, and 
to assess the scaling properties of the measures. This 
was conducted  as part of  the UK-wide survey of chil-
dren’s hospice staff that formed the data collection phase 
for Phase 2 of the SWiCH study [11]. Data collection 
took place between May and December 2020. The data 

collection period was extended because of the impact of 
the COVID-19 pandemic.

The UK-wide survey collected demographic infor-
mation about the participants and contained a suite of 
measures related to psychological wellbeing. The findings 
from the analysis of this survey are presented elsewhere 
[28, 29]. One of the measures used was version 4 of the 
WSS-CH and WRS-CH scales. The  responses partici-
pants gave to the HSE Management Standards Tool and 
the Maslach Burnout Inventory, which were included in 
the UK-wide survey, were used to assess the construct 
validity of the new children’s hospice scales using Spear-
man’s Rho. The survey was designed and administered 
using Qualtrics.

We included all employed members of the care team 
regardless of their professional or occupational back-
ground, provided their main role was to provide direct 
care to children and their families. Staff were invited to 
take part in the survey by the participating organisation. 
A participant information sheet was provided, which 
explained the voluntary nature of participation and the 
confidentiality and anonymity afforded to participants. 
To maximise response rates, we also incentivised staff 
using a prize draw with several prizes offered to reflect 
the size of the sample.

The response data were extracted from the Qual-
trics website into Excel sheets and were then cleaned 
by the study team. The scale validation analysis pro-
cedure was based on that used in the original scales 
development study [10] and followed a two-step 
approach: 1) Rasch Analysis (RA); and 2) Confirma-
tory Factor Analysis (CFA).

The preliminary RA of the responses to the version 4 
of the WSS-CH and WRS-CH scales, conducted by AP 
and AB, highlighted that there were several co-depend-
ent items in the scales. To enhance our understand-
ing of these co-dependent items, AP, LZ and AB invited 
care team staff (n = 5) from three hospices to an online 
(Zoom) workshop. No staff members from two of the 
three hospices had participated in any of the first three 
scale development stages (Stages 1–3), but some staff 
members from all three hospices had responded to the 
UK-wide survey. Each participant received a participant 
information sheet and confirmation of informed consent 
was conducted using an electronic form. The results of 
this workshop were used to inform discussions during 
the final RA and CFA analyses of the scale data collected 
in the UK-wide survey [30–32].

The final version of the RA was used to determine 
items that should be included in the final scales and 
used the Partial Credit Model approach [33]. The 
Model’s overall goodness-of-fit was tested using 
the Andersen’s likelihood-ratio test [34], where a 
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non-significant p-value suggests a good fit [35]. Reli-
ability was tested using Cronbach’s alpha and aimed 
at values higher than 0.7 [36, 37]. Cronbach’s alpha is 
an equivalent measure of the RA’s Person Separation 
Index (PSI)—Cronbach’s alpha uses the raw value 
whereas the PSI uses the logit value [36, 37]. Uni-
dimensionality was tested using the Martin-Löf test 
[38], and used the mean as split criterion to define 
the item groups. A non-significant p-value supports 
unidimensionality [36].

Infit (weighted by the distance between the per-
son position and item difficulty) and outfit (an 
unweighted measure) mean squares and t-statistics 
were assessed to identify misfitting items [39]. Mean 
squares searched for values under 0.7 or over 1.3 and 
t-statistics for values smaller out of the ± 2 range [33, 
35]. Items with an indication of misfit were reviewed 
and removed from the scale. Item exclusion occurred 
using a stepwise approach and subsequent  models 
were reviewed for improved item fit.

RA of the WRS-CH considered the full scale (36 items) 
and WSS-CH used the three sub-scales (factors) [“Child” 
(22 items); “Parent” (18 items); and “Organisation” (22 
items)] used in the original scales [21]. Item numbers 
and labels for WRS-CH are presented in Supplementary 
Tables 1 and 2 for WSS-CH, and new items are identified.

After RA, we performed a CFA using the final set of 
items suggested from the RA and considered the Diago-
nally Weighted Least Squares (DWLS) estimator. Again, 
we considered a single factor for the WRS-CH and three 
factors for the WSS-CH. After initial fitting, modifica-
tion indices were used to check for additional paths that 
could improve the model [40]. As modification indices 
can be viewed as χ2 statistics with 1 df, a value of 10.83 
or greater was used as indicative that the overall model 
fit could be significantly improved (p ≤ 0.001) [41]. Cor-
related errors with a  modification index higher than 11 
(rounded from 10.83) were checked for theoretical plau-
sibility (e.g., items that are similarly worded) and models 
were updated accordingly and fit re-checked. 

As indication of good model fit, we considered a 
Root Mean Square Error of Approximation (RMSEA) 
of ≤ 0.07 [42], Standardized Root Mean Square Residual 
(SRMR) < 0.10 [43], Comparative Fit Index (CFI) ≥ 0.90 
[44], and Tucker-Lewis index (TLI) ≥ 0.90 [45].

All analyses were performed using R v4.2.1 [46] and 
R Studio v2022.07.1 + 554 [47]. RA used packages ltm 
v1.2–0 [48] and eRm v1.0–2 [49]. CFA used package 
lavaan [50]. Models were calculated using only those 
participants with complete data available (WRS-CH: 
N = 375 and WSS-CH: N = 310), which gave a sufficient 
sample size for the RA, with a 99% confidence of person 

estimation and ± 0.5 logits, [51] and CFA estimation 
parameters [52]. All analysis used a significance level of 
5%.

Results
Development of the scales (Stages 1–3)
The results from Stages 1–3 of the study showed that 
most of the items used in the original (paediatric oncol-
ogy) scales were determined by children’s hospice staff 
to be suitable for use in the children’s hospice scales. In 
total, 83% of the items in the WRS-PO were included in 
version 4 of the WRS-CH scale, and 84% of the items in 
the WSS-PO were included in version 4 of the WSS-CH 
scale, which was completed by staff during the UK-wide 
survey and validated in Stage 4. A full breakdown of the 
changes made is presented (Supplementary Tables 3 and 
4).

The items that were removed from the paediatric oncol-
ogy scales, or were reworded or newly introduced dur-
ing the first three stages, revealed some key differences 
between the two settings. Firstly, in contrast to paediatric 
oncology staff, children’s hospice staff can find some ele-
ments of the death of a patient rewarding. This was dem-
onstrated by the new or reworded items in version 4 of 
the WRS-CH scale such as, “Getting it right for a child 
when they die”, “Making a child comfortable at the end of 
life” and “Helping a family to make memories”. Secondly, 
the nature of the long-lasting relationships that children’s 
hospice staff sometimes develop with the families of chil-
dren is seen with the creation of the following new items 
in the WRS-CH scale: “Empowering children and their 
families to make decisions about care” and “Supporting 
the family after the death of their child”. Thirdly, many of 
the children’s hospice staff said that parents were often 
the most knowledgeable person about their child’s care, 
and the following item from the WSS-PO was removed 
as a result: “Parents thinking they know better than me”. 
Finally, as most children cared for in hospices have life-
limiting or life-threatening conditions, the item “Lots of 
very sick children on the ward at once”, was adjusted to 
“Lots of very complex children at the same time” for the 
WSS-CH scale.

Validation of the scales (Stage 4)
Sample characteristics
Out of 583 staff who took part in the survey, 414 par-
ticipants had complete data for the WRS-CH or WSS-
CH scales. Table  2 presents the sample characteristics. 
Hospice types were similarly distributed, but children 
services connected to adult hospices were slightly more 
frequently reported (36.5%, N = 127). Participants 
were mostly female (95.7%, N = 396) and aged between 
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41–65 years (58.7%, N = 243). Almost a third of our sam-
ple (30.0%, N = 124) reported 15 years or more of expe-
rience working with life-limiting conditions and around 
two thirds worked as full-time staff (62.6%, N = 259). 
During the COVID pandemic, most participants went 
to work as normal (58.5%, N = 220), although qualita-
tive content analysis of the free-text responses for this 
item determined that some of those who selected “work-
ing as normal” had been redeployed to community ser-
vices, or to a connected adult hospice within the same 
organisation.

Rasch analysis
The initial RA was used to identify misfitting items. 
Overall model fit statistics for the WRS-CH scale sug-
gested a good fit model, but overall goodness of fit for the 
three WSS-CH sub-scales suggested a poor fit (Supple-
mentary Table 5). Next, we examined individual item fit 
statistics (Chi-squared, MSQ, and t statistics). Items that 
showed at least two estimates as distorting/degrading the 
measurement, or were less productive for the measure-
ment system, were then reviewed by AB and AP against 
findings from Stages 2 and 3.

We re-ran the models excluding items with clear jus-
tification for removal. Further refits were performed by 
including additional items that had less justification for 
exclusion. Overall model fit parameters were checked on 
each iteration to ensure adequate fit. The final supported 
models are shown in Table 3. Item and person fit indica-
tors are presented in Table 4 and showed that on average, 
included items had values within the expected ranges.

The final models removed items 7, 9, 10, 13 and 22 from 
the WRS-CH scale. For the WSS-CH scale, we removed 
items 1, 13, 21, 23 and 33 from the Child sub-scale, items 
27, 40, 49, 55 and 58 from the Parent sub-scale and items 
8, 25, 26, 35, 42, 44, 50, 51, 54 and 59 from the Organi-
sational sub-scale. Finally, item fits were again examined 
(Tables  5 and Table  6). The full-text description for all 
items is included in the Supplementary Material.

Confirmatory factor analysis
After the RA, we analysed our data using a CFA. We 
tested four different models for each of the scales and 
goodness-of-fit statistics are presented in Table  7. The 
first model used all scale items and had modification 
indices examined. We qualitatively reviewed the error 
covariances and included in the second model the items 
deemed as theoretically plausible based on the Stage  4 
focus groups. The third and fourth models used the same 
approach but removed the misfitting items, as suggested 
by the Rasch analysis, from the models. There were clear 
improvements to model fits on each iteration for the 
WRS-CH scale. This was similar for the WSS-CH scale, 

Table 2  Sample characteristics – Stage 4

Total
(N = 414)

Hospice Type
  Children part of an organisation 116 (33.3%)

  Connected to adult hospice 127 (36.5%)

  Standalone Children 105 (30.2%)

  missing 66

Gender
  Female 396 (95.7%)

Age
  21–30 68 (16.4%)

  31–40 98 (23.7%)

  41–50 116 (28.0%)

  51–65 127 (30.7%)

  66 +  5 (1.2%)

Professional
  Medical and Nursing 232(56.0%)

  Other 182(44.0%)

Years of experience working with life-limiting conditions
  Less than 1 year 22 (5.3%)

  1–2 years 45 (10.9%)

  3–5 years 69 (16.7%)

  6–10 years 81 (19.6%)

  11–15 years 73 (17.6%)

  More than 15 years 124 (30.0%)

Full or part time
  Full time 259 (62.6%)

  Part time 155 (37.4%)

WRS-CH Raw score
  M(SD) 60.5 (11.2)

  Range 4.0—72.0

  missing 39

WRS-CH Scaled score
  M(SD) 78.4 (15.7)

  Range 18.6—100.0

  missing 39

WSS-CH Raw score
  M(SD) 50.7 (25.6)

  Range 0.0—123.0

  missing 104

WSS-CH Scaled score
  M(SD) 56.3 (9.5)

  Range 0.0—100.0

  missing 104

Working scheme during COVID
  Going into work as normal 220 (58.5%)

  Working from home 63 (16.8%)

  Mix of home / normal workplace 74 (19.7%)

  At home on furlough pay 19 (5.1%)

  missing 38
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but despite models 2 and 4 showing virtually the same fit 
parameters, model 2 had slightly better fits.

The final one-factor structure for the WRS-CH scale 
and three-factor structure for the WSS-CH scale are pre-
sented in Figs. 2 and 3, respectively. Detailed unstandard-
ised and standardised loadings and SE for both models 
are available on Supplementary Tables 6 and 7.

Construct validity
We tested correlations between the WRS-CH scale and 
WSS-CH scale and Burnout and HSE Management 
standards (Table  8). The WRS-CH scale was negatively 
correlated and WSS-CH positively correlated with burn-
out. The WRS-CH scale was positively correlated, and 
the WSS-CH [Child] sub-scale was negatively correlated 
with all HSE dimensions, except Demands. The WSS-CH 
[Parent] sub-scale was negatively correlated with all HSE 
dimensions, except Peer support and Change. Finally, the 

WSS-CH [Organisational] sub-scale was negatively cor-
related with all HSE dimensions, except Change.

The strongest correlation between the WSS-CH scale 
and burnout was with Organisation stressors (r = 0.38, 
p ≤ 0.001). The WSS-CH [Child] sub-scale had its strong-
est correlation with HSE Control (r = -0.29, p ≤ 0.001), 
WSS-CH [Parent] sub-scale with HSE Demands 
(r = -0.30, p ≤ 0.001); and WSS-CH [Organisational] sub-
scale with HSE Relationships (r = -0.30, p ≤ 0.001); the 
strongest correlation between the WRS-CH scale and 
HSE was with manager’s support (r = 0.33, p ≤ 0.001) and 
peers’ support (r = 0.33, p ≤ 0.001).

Discussion
This paper reports the development and validation of two 
new, robust scales to measure the work-related stress-
ors and rewards of care staff working in UK  children’s 
hospices. The Work-Related Rewards Scale  –  Children’s 

Table 3  Overall model fit statistics for Rasch analysis

Cronbach’s alpha. Should be > 0.70 to be statistically reliable

Unidimensionality tested using Martin-Löf-Test. Non-significant p-value at the 5% level supports unidimensionality

Overall goodness-of-fit tested using Andersen’s likelihood-ratio test. Non-significant p-value at the 5% level supports a good fit

WRS-CH Work Rewards Scale – Children’s Hospices

WSS-CH Work Stressors Scale – Children’s Hospices

Cronbach’s alpha Unidimensionality Overall goodness-of-fit

LR-test (Chi-squared df) p value LR-test (Chi-squared 
df)

p value

WRS-CH 0.94 265.63 (951) 1.00 24.57 (21) 0.266

WSS-CH – Child 0.94 339.23 (1279) 1.00 32.13 (25) 0.154

WSS-CH – Parent 0.91 210.89 (279) 0.999 30.02 (31) 0.516

WSS-CH – Organisational 0.89 145.16 (167) 0.888 34.95 (23) 0.053

Table 4  Overall item and person fit indicators for WRS-CH and WSS-CH scales

WRS-CH Work Rewards Scale – Children’s Hospices

WSS-CH Work Stressors Scale – Children’s Hospices

Outfit MSQ—Mean(SD) Infit MSQ—Mean(SD) Outfit t—Mean(SD) Infit t—Mean(SD)

WRS-CH

  Item 0.98(0.14) 0.98(0.10) -0.05(0.98) -0.18(1.08)

  Person 0.98(0.41) 0.99(0.31) -0.05(1.34) -0.04(1.35)

WSS-CH

  WSS-CH—Child

      Item 0.95(0.11) 0.96(0.08) -0.53(1.29) -0.61(1.12)

      Person 0.95(0.45) 0.97(0.43) -0.26(1.49) -0.24(1.53)

  WSS-CH—Parent

    Item 0.95(0.09) 0.94(0.05) -0.58(1.08) -0.78(0.69)

    Person 0.95(0.51) 0.96(0.45) -0.21(1.29) -0.19(1.3)

  WSS-CH—Organisational

    Item 0.94(0.11) 0.96(0.08) -0.66(1.3) -0.65(1.17)

    Person 0.94(0.40) 0.95(0.37) -0.16(1.25) -0.16(1.29)
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Hospices (WRS-CH) is a 31-item scale that provides 
a total score of the perceived intensity of the work-
related rewards experienced by children’s hospice staff. 
The Work-Related Stressor Scale – Children’s Hospices 
(WSS-CH) is a 42-item scale that provides a total score 
of the perceived intensity of work-related stressors expe-
rienced by children’s hospice staff, as well as sub-scale 
scores for ‘Child’ (caring for an ill or dying child); ‘Parent’ 
(working with parents and families); and ‘Organisation’ 
(team conflict, workload and work environment sources 
of stresses).

The four stages of the development of the scales are 
presented in this paper. The first three stages highlighted 
important evidence on the relationship between the 
work-related stressors and rewards experienced by staff 
working in children’s hospices and those experienced 
by staff working in paediatric oncology. Version 4 of the 

WSS-CH and WRS-CH scales showed that there are 
many similarities between the two specialisms, with over 
80% of the items in each scale being the same, as well as 
some key differences. One key difference between the 
paediatric oncology scales and the children hospice scales 
is that the death of a child in the former was universally 
characterised as a stressor [10], whereas it is present in 
both the stressors and rewards hospice scales. Thus, 
children’s hospice staff seem to be able to find rewards 
in the death of a patient, whereas staff working in pae-
diatric oncology seem to consider the death of a child to 
be a failure. This is likely because of the different focus 
of these specialisms, with paediatric oncology focused on 
providing curative and palliative care, whereas hospices 
mainly provide palliative care [53, 54]. It is worth noting 
that the perceived rewards for hospice staff associated 
with caring for the child, and their family, at the end of 

Table 5  Fit statistics for the WRS-CH scale items after removing misfitting items

Chi-squared df p-value Outfit MSQ Infit MSQ Outfit t Infit t Discrimination

Item 01 302.3 322 0.778 0.94 0.89 -0.30 -1.10 0.59

Item 02 328.2 322 0.394 1.02 0.94 0.15 -0.54 0.56

Item 03 332.1 322 0.337 1.03 1.13 0.23 1.39 0.44

Item 04 331.4 322 0.347 1.03 1.02 0.24 0.24 0.53

Item 05 240.1 322 1.000 0.74 0.90 -1.90 -1.18 0.59

Item 06 383.5 322 0.010 1.19 0.94 0.84 -0.47 0.52

Item 08 320.2 322 0.517 0.99 0.97 -0.05 -0.36 0.55

Item 11 324.1 322 0.457 1.00 0.90 0.07 -1.06 0.59

Item 12 383.7 322 0.010 1.19 1.15 2.09 2.03 0.39

Item 14 377.1 322 0.019 1.17 1.09 1.89 1.19 0.45

Item 15 247.0 322 0.999 0.77 0.85 -1.80 -1.76 0.64

Item 16 355.5 322 0.096 1.10 1.09 0.75 0.96 0.49

Item 17 272.1 322 0.980 0.84 0.87 -1.15 -1.54 0.63

Item 18 377.4 322 0.018 1.17 1.09 0.72 0.81 0.53

Item 19 342.7 322 0.205 1.06 0.98 0.46 -0.19 0.56

Item 20 364.5 322 0.051 1.13 1.04 0.85 0.41 0.51

Item 21 292.0 322 0.884 0.90 0.90 -0.78 -1.22 0.61

Item 23 259.2 322 0.996 0.80 0.89 -0.89 -0.93 0.60

Item 24 307.0 322 0.717 0.95 0.92 -0.30 -0.90 0.59

Item 25 319.5 322 0.529 0.99 0.97 -0.06 -0.42 0.56

Item 26 354.6 322 0.102 1.10 1.11 0.89 1.36 0.47

Item 27 333.9 322 0.312 1.03 1.06 0.35 0.82 0.48

Item 28 344.1 322 0.190 1.07 0.93 0.48 -0.76 0.59

Item 29 309.8 322 0.677 0.96 1.08 -0.22 0.89 0.52

Item 30 342.2 322 0.210 1.06 1.01 0.55 0.19 0.54

Item 31 288.8 322 0.908 0.89 0.84 -0.60 -1.66 0.64

Item 32 330.9 322 0.355 1.02 1.09 0.18 0.82 0.55

Item 33 292.7 322 0.878 0.91 1.05 -0.62 0.57 0.51

Item 34 312.2 322 0.641 0.97 1.03 -0.10 0.26 0.49

Item 35 247.7 322 0.999 0.77 0.83 -1.71 -1.90 0.64

Item 36 200.6 322 1.000 0.62 0.81 -1.80 -1.58 0.65



Page 9 of 13Papworth et al. BMC Palliative Care          (2023) 22:136 	

Table 6  Fit statistics for the WRS-CH scale items after removing misfitting items

Chi-squared df p-value Outfit MSQ Infit MSQ Outfit t Infit t Discrimination

WSS-CH—Child
  Item 02 338.1 348 0.638 0.97 0.97 -0.38 -0.36 0.57

  Item 05 360.4 348 0.312 1.03 0.97 0.41 -0.39 0.57

  Item 07 290.2 348 0.989 0.83 0.84 -2.36 -2.33 0.64

  Item 09 349.6 348 0.466 1.00 1.00 0.05 0.04 0.52

  Item 11 295.0 348 0.982 0.85 0.86 -2.10 -2.06 0.63

  Item 12 358.8 348 0.333 1.03 1.04 0.39 0.63 0.55

  Item 16 371.8 348 0.182 1.07 1.08 0.75 1.15 0.51

  Item 17 330.8 348 0.739 0.95 0.98 -0.53 -0.33 0.60

  Item 28 424.9 348 0.003 1.22 1.09 2.74 1.23 0.49

  Item 31 329.6 348 0.754 0.94 0.93 -0.68 -0.91 0.59

  Item 36 318.1 348 0.873 0.91 0.92 -1.11 -1.20 0.65

  Item 37 325.5 348 0.801 0.93 1.00 -0.51 0.04 0.55

  Item 46 295.1 348 0.982 0.85 0.86 -1.98 -2.10 0.65

  Item 47 318.7 348 0.868 0.91 0.96 -0.78 -0.56 0.64

  Item 56 282.6 348 0.996 0.81 0.87 -1.88 -1.87 0.65

  Item 60 293.8 348 0.984 0.84 0.89 -1.58 -1.67 0.65

  Item 62 364.4 348 0.262 1.04 1.02 0.53 0.26 0.59

WSS-CH—Parent
  Item 14 370.7 339 0.114 1.09 0.94 0.78 -0.73 0.57

  Item 15 273.0 339 0.996 0.80 0.84 -2.52 -2.33 0.65

  Item 18 285.7 339 0.984 0.84 0.93 -1.44 -0.97 0.59

  Item 19 317.3 339 0.796 0.93 0.93 -0.46 -0.88 0.56

  Item 20 325.4 339 0.693 0.96 0.97 -0.41 -0.38 0.58

  Item 22 321.2 339 0.748 0.95 0.97 -0.63 -0.48 0.60

  Item 24 298.1 339 0.947 0.88 0.89 -1.69 -1.56 0.59

  Item 29 355.0 339 0.265 1.04 1.01 0.57 0.10 0.52

  Item 34 313.9 339 0.832 0.92 0.98 -0.94 -0.19 0.55

  Item 38 334.2 339 0.563 0.98 0.96 -0.20 -0.51 0.54

  Item 41 326.7 339 0.674 0.96 0.92 -0.49 -1.14 0.60

  Item 52 381.3 339 0.056 1.12 1.01 1.40 0.20 0.53

  Item 61 297.7 339 0.949 0.88 0.91 -1.55 -1.24 0.60

WSS-CH—Organisational
  Item 03 322.6 352 0.867 0.91 0.92 -1.00 -1.19 0.60

  Item 04 340.1 352 0.665 0.96 0.98 -0.27 -0.28 0.60

  Item 06 328.0 352 0.816 0.93 0.99 -0.76 -0.06 0.56

  Item 10 406.1 352 0.024 1.15 1.11 2.07 1.58 0.42

  Item 30 358.2 352 0.398 1.02 0.99 0.19 -0.09 0.56

  Item 32 252.7 352 1.000 0.72 0.84 -2.95 -2.55 0.67

  Item 39 291.6 352 0.992 0.83 0.86 -2.18 -2.20 0.64

  Item 43 341.1 352 0.652 0.97 0.96 -0.34 -0.54 0.59

  Item 45 356.2 352 0.427 1.01 1.01 0.14 0.11 0.52

  Item 48 353.7 352 0.465 1.00 1.03 0.05 0.37 0.52

  Item 53 313.3 352 0.932 0.89 0.92 -1.54 -1.27 0.60

  Item 57 316.4 352 0.914 0.90 0.89 -1.38 -1.68 0.60
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life are heavily reliant on there being sufficient time and 
the necessary expertise to provide high quality care [55].

Just as in paediatric oncology, the work-related stress-
ors in the children’s hospice settings are not centred 
around caring for the child or young person, and their 
family at the end of life, but are multi-dimensional, with 
organisational stressors such as feeling undervalued or 

unsupported by management included alongside chil-
dren- and family-related factors.

The findings indicate the rewards for children’s hospice 
staff are not financial, nor are they about the terms and 
conditions of work. Instead, they focus on the reward-
ing nature of developing relationships with patients and 
their families, seeing positive outcomes for families, and 
working with colleagues who you respect and who make 

Table 7  Goodness-of-fit statistics for confirmatory factor analysis models

Model 1: All items from original scales

Model 2: All items from original scales and error covariances included

Model 3: Dropped items suggested by Rasch Analysis

Model 4: Dropped items suggested by Rasch Analysis and error covariances included

Chi-squared df p value CFI TLI RMSEA (95%CI) SRMR

WRS-CH model 1 1660.78 594 0.000 0.860 0.860 0.069(0.065–0.073) 0.109

WRS-CH model 2 1324.87 579 0.000 0.906 0.897 0.059(0.055–0.063) 0.096

WRS-CH model 3 1226.81 434 0.000 0.881 0.872 0.069(0.065–0.074) 0.101

WRS-CH model 4 (Final) 919.64 422 0.000 0.925 0.918 0.056(0.051–0.061) 0.086

WSS-CH model 1 3303.05 1826 0.000 0.916 0.913 0.051(0.048–0.054) 0.080

WSS-CH model 2 3114.12 1812 0.000 0.926 0.922 0.048(0.045–0.051) 0.077

WSS-CH model 3 1926.18 857 0.000 0.910 0.904 0.062(0.058–0.066) 0.079

WSS-CH model 4 (Final) 1833.92 851 0.000 0.916 0.911 0.060(0.056–0.063) 0.077

Fig. 2  Results for the confirmatory factor analysis for the Work Rewards Scale – Children’s Hospices (WRS-CH). Model fit indices: Chi-squared: 919.64, 
df: 422, p value: 0.000, CFI: 0.93, TLI: 0.92, RMSEA (95%CI): 0.056(0.051–0.061), SRMR: 0.086
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you feel respected. Developing and maintaining exper-
tise through self-development also appears to be equally 
key. This matches the JD-R theory of working conditions, 
which notes the importance of working relationships, 
and personal growth and learning, in protecting against 
work-related stress [19].

In line with recommendations by others researching 
work-related stress [56–58], these findings highlight the 
importance of using context-specific measures to assess 

work-related stressors and rewards: within the field of 
children’s hospices, reliance on generic measures would 
provide an incomplete picture of staff experiences and 
could result in inappropriately targeted interventions.

Most of the items with poor fit, as determined by the 
RA and CFA, tended to be either those highlighted by 
staff in Stages 1–3 as having the most ambiguous mean-
ings, or were items that had remained unchanged from 

Fig. 3  Results for the confirmatory factor analysis for the Work Stressors Scale – Children’s Hospices (WSS-CH). Model fit indices: Chi-squared: 
1833.92, df: 851, p value: 0.000, CFI: 0.92, TLI: 0.92, RMSEA (95%CI): 0.060(0.056–0.063), SRMR: 0.077

Table 8  Correlations between the new measures WRS-CH and WSS-CH and maslach burnout inventory Health and Safety Executive’s 
Management standards indicator tool (HSE)

*** p ≤ 0.001
** p ≤ 0.01
* p ≤ 0.05

Burnout HSE Control HES 
Managers 
support

HSE Peer support HSE Relationships HSE Demands HSE Role HSE Change

WRS-CH—Rewards -0.20*** 0.18*** 0.33*** 0.33*** 0.16** 0.01 0.21*** 0.29***

WSS-CH—Child 
stressors

0.28*** -0.29*** -0.15*** -0.09*** -0.22*** -0.23 -0.1*** -0.10***

WSS-CH—Parent 
stressors

0.25*** -0.22*** -0.14** -0.13 -0.24*** -0.30*** -0.17** -0.08

WSS-CH—Organisation 
stressors

0.38*** -0.29*** -0.34** -0.32** -0.48*** -0.41*** -0.32*** -0.3
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the original scales (except items 18 and 32 from WRS-
CH and item 17 from WSS-CH).

In addition, there was evidence that some items in 
CFA models had correlated errors. All suggested items 
were reviewed and decisions on error covariances to 
be specified in the models were checked for similarly 
worded items [40]. The final models showed better fits 
after including the error covariances. Despite the Rasch 
Analysis not showing clear support for removing these 
items from the scales, future studies may find that some 
of these may be less relevant depending on the context 
and professional compositions of the caring teams.

Strengths and limitations
This study applied a rigorous stepwise approach to adapt 
the scales to the children’s’ hospice environment. This 
included using a mixed-methods approach with mul-
tiple analytical strategies to derive the final versions of 
the scale. The UK-wide survey (Stage 4) was based on a 
diverse sample of the hospice care team population in the 
UK.

Staff were surveyed during COVID-19 when approxi-
mately 40% of the sample was not following their normal 
working arrangements. At a time when the future of the 
hospice they worked for and their job security was uncer-
tain, this may have influenced the stressors being expe-
rienced at the time. Future research could measure the 
scales’ test–retest reliability.

Conclusion
This study developed two scales designed to assess work-
related stressors and rewards for use with children’s 
hospice care teams by adapting scales developed in pae-
diatric oncology settings. The new scales showed good 
psychometric properties with factor structures that are 
equal to the original measures. The new scales can be 
useful in clinical practice and research to assess work-
related perceived intensity of the work-related rewards 
and stressors by children’s hospice staff, and are available 
for use in an online repository [59].

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12904-​023-​01246-w.

Additional file 1: Supplementary Table 1. Items list for Work Rewards 
Scale – Children’s Hospices scale (WRS-CH). Supplementary Table 2. 
Items list for WSS-CH: Work Stressors Scale – Children’s Hospices scale 
(WSS-CH). Supplementary Table 3. Rewording of WSS-PO to WSS-
CH. Supplementary Table 4. Rewording of WRS-PO to WRS-CH. Sup-
plementary Table 5. Overall model fit statistics for the model using all 
scale items (preliminary models). Supplementary Table 6. Final model 
unstandardised and standardised loadings and standard errors for 
Work Rewards Scale – Children’s Hospices (WRS-CH). Supplementary 

Table 7. Final model unstandardised and standardised loadings and 
standard errors for Work Stressors Scale – Children’s Hospices (WSS-CH).

Acknowledgements
The authors would like to acknowledge all the children’s hospice staff who 
participated in the study and/or helped with recruitment.

Authors’ contributions
Conception and design of study: JT, AP, BB, SM, LF. Study recruitment and 
data collection: AP and JT. Analysis and/or interpretation of data: AB, AP, JT, LZ. 
Drafting the manuscript: AP, AB, LZ. Approval of the version of the manuscript 
to be published: All authors.

Funding
This study was funded by the Martin House Research Centre: a partnership 
between the University of York and Martin House Hospice Care for Children 
and Young People.

Availability of data and materials
The datasets generated and analysed for this study are available from the cor-
responding author on reasonable request.

Declarations

Ethics approval and consent to participate
Ethical approval was obtained from the Department of Health Sci-
ences Research Governance Committee at the University of York 
(HSRGC/2019/336/D). All methods were carried out in accordance with rel-
evant guidelines and regulations (e.g. Declaration of Helsinki and Good Clini-
cal Practice). All participants received a study information sheet and provided 
written informed consent prior to participation.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 30 March 2023   Accepted: 16 August 2023

References
	1.	 Kavalieratos D, Siconolfi DE, Steinhauser KE, Bull J, Arnold RM, Swetz KM, 

et al. “It Is Like Heart Failure. It Is Chronic … and It Will Kill You”: A qualita-
tive analysis of burnout among hospice and palliative care clinicians. J 
Pain Symptom Mana. 2017;53(5):901–10.e1.

	2.	 Moreno-Milan B, Breitbart B, Herreros B, Olaciregui Dague K, Coca Pereira 
MC. Psychological well-being of palliative care professionals: Who cares? 
Palliat Support Care. 2021;19(2):257–61.

	3.	 Hewitt D. Children’s hospices in England facing staffing crisis almost 
twice as severe as NHS. iTV News. 2022.

	4.	 Together for Short Lives. Children’s palliative care nursing workforce in 
crisis 2022 [Available from: https://​www.​toget​herfo​rshor​tlives.​org.​uk/​
child​rens-​palli​ative-​care-​nursi​ng-​workf​orce-​in-​crisis/.

	5.	 Together for Short Lives. A workforce in crisis: children’s palliative care in 
2019. 2019.

	6.	 Papworth A, Ziegler Z, Beresford B, Mukherjee S, Fraser L, Fisher V, et al. 
Psychological well-being of hospice staff: systematic review. BMJ Sup-
portive Palliative Care. 2023:spcare-2022–004012.

	7.	 Oliver D. David Oliver: a new legal duty to provide specialist palliative 
care. BMJ. 2022;377: o1146.

	8.	 Together for Short Lives. A guide to children’s palliative care. 2018.
	9.	 Constantinou G, Garcia R, Cook E, Randhawa G. Children’s unmet pallia-

tive care needs: a scoping review of parents’ perspectives. BMJ Support 
Palliat Care. 2019;9(4):439.

https://doi.org/10.1186/s12904-023-01246-w
https://doi.org/10.1186/s12904-023-01246-w
https://www.togetherforshortlives.org.uk/childrens-palliative-care-nursing-workforce-in-crisis/
https://www.togetherforshortlives.org.uk/childrens-palliative-care-nursing-workforce-in-crisis/


Page 13 of 13Papworth et al. BMC Palliative Care          (2023) 22:136 	

	10.	 Mukherjee S, Beresford B, Tennant A. Staff burnout in paediatric oncol-
ogy: new tools to facilitate the development and evaluation of effective 
interventions. Eur J Cancer Care. 2014;23(4):450–61.

	11.	 Taylor J, Papworth A, Fraser L, Beresford B. Informing staff support 
interventions and practices in children’s hospices (SWiCH) 2019 [Available 
from: https://​www.​york.​ac.​uk/​healt​hscie​nces/​resea​rch/​public-​health/​
proje​cts/​marti​nhouse/​resea​rch/​inter​venti​ons-​pract​ices-​child​ren’s-​hospi​
ces/#​tab-1.

	12.	 Mukherjee S, Beresford B, Glaser A, Sloper P. Burnout, psychiatric morbid-
ity, and work-related sources of stress in paediatric oncology staff: a 
review of the literature. Psychooncology. 2009;18(10):1019–28.

	13.	 Harris MB. Palliative care in children with cancer: which child and when? 
JNCI Monographs. 2004;2004(32):144–9.

	14.	 Taylor J, Aldridge J. Exploring the rewards and challenges of paediatric 
palliative care work – a qualitative study of a multi-disciplinary children’s 
hospice care team. BMC Palliat Care. 2017;16(1):73.

	15.	 Nicholson J, Aldridge J. Exploring the Support and Development Needs 
of Children’s Hospice Staff - A Case Study. York: J N Research; 2012.

	16.	 Lazarus RS, Folkman S. Stress, appraisal, and coping: Springer publishing 
company; 1984.

	17.	 Lazarus RS. Patterns of adjustment. 3rd ed. New York: McCraw-HilI; 1976.
	18.	 Bakker AB, Demerouti E. Job Demands–Resources Theory. In: Chen P, 

Cooper C, editors. Wellbeing: A Complete Reference Guide2014.
	19.	 Bakker AB, Demerouti E. Job demands–resources theory: taking stock 

and looking forward. J Occup Health Psychol. 2017;22(3):273.
	20.	 Creswell JW, Plano Clark VL. Designing and conducting mixed methods 

research. 3rd ed. Thousand Oaks: Sage; 2018.
	21.	 Mukherjee S, Beresford B, Tennant A. Manual for the Work Rewards Paedi-

atric Oncology (WRS-PO). SPRU: University of York; 2012.
	22.	 Health and Safety Executive. HSE Management Standards Analysis Tool 

153 (User Manual) UNDATED [Available from: https://​cupdf.​com/​docum​
ent/​hse-​manag​ement-​stand​ards-​analy​sis-​tool-​user-​manual-​hse-​manag​
ement-​stand​ards.​html?​page=1.

	23.	 Kerr R, McHugh M, McCrory M. HSE Management Standards and stress-
related work outcomes. Occup Med. 2009;59(8):574–9.

	24.	 Provo: Qualtrics; 2020. Available at: https://​www.​qualt​rics.​com.
	25.	 Peterson CH, Peterson NA, Powell KG. Cognitive interviewing for item 

development: validity evidence based on content and response pro-
cesses. Meas Eval Couns Dev. 2017;50(4):217–23.

	26.	 Collins D. Cognitive interviewing practice: Sage; 2014.
	27.	 Silverman D. Qualitative research: sage; 2020.
	28.	 Bedendo A, Papworth A, Taylor J, Beresford B, Mukherjee S, Fraser L, 

Ziegler L. Staff well-being in UK children’s hospices: a national survey. BMJ 
Support Palliat Care. 2023. https://​doi.​org/​10.​1136/​spcare-​2022-​004056.

	29.	 Bedendo A, Papworth A, Taylor J, Beresford B, Mukherjee S, Fraser L, Zie-
gler L.Work-related resources and demands predicting the psychological 
wellbeing of staff in children’s hospices. Under Review.

	30.	 Hays RD, Morales LS, Reise SP. Item response theory and health outcomes 
measurement in the 21st century. Med Care. 2000;38(9 Suppl):II28–42.

	31.	 Hagquist C, Bruce M, Gustavsson JP. Using the Rasch model in nursing 
research: an introduction and illustrative example. Int J Nurs Stud. 
2009;46(3):380–93.

	32.	 Hobart JC, Cano SJ, Zajicek JP, Thompson AJ. Rating scales as outcome 
measures for clinical trials in neurology: problems, solutions, and recom-
mendations. Lancet Neurol. 2007;6(12):1094–105.

	33.	 Masters GN. A rasch model for partial credit scoring. Psychometrika. 
1982;47(2):149–74.

	34.	 Andersen EB. A goodness of fit test for the rasch model. Psychometrika. 
1973;38(1):123–40.

	35.	 Wang W, Guedj M, Bertrand V, Foucquier J, Jouve E, Commenges D, 
et al. A Rasch Analysis of the Charcot-Marie-Tooth Neuropathy Score 
(CMTNS) in a cohort of charcot-marie-tooth type 1A patients. PLoS ONE. 
2017;12(1): e0169878.

	36.	 Robinson M, Johnson AM, Walton DM, MacDermid JC. A comparison of 
the polytomous Rasch analysis output of RUMM2030 and R (ltm/eRm/
TAM/lordif ). BMC Med Res Methodol. 2019;19(1):36.

	37.	 Tennant A, Conaghan PG. The Rasch measurement model in rheu-
matology: what is it and why use it? When should it be applied, 
and what should one look for in a Rasch paper? Arthritis Rheum. 
2007;57(8):1358–62.

	38.	 Christensen KB, Bjorner JB, Kreiner S, Petersen JH. Testing unidimensional-
ity in polytomous Rasch models. Psychometrika. 2002;67(4):563–74.

	39.	 Green K, Frantom C. Survey development and validation with the Rasch 
model. Int Conf Quest Dev Eval Test. 2002;1(30).

	40.	 Brown TA. Confirmatory factor analysis for applied research: Guilford 
publications; 2015.

	41.	 Ebesutani C, Bernstein A, Nakamura BJ, Chorpita BF, Weisz JR. Research 
Network on Youth Mental H. A psychometric analysis of the revised 
child anxiety and depression scale--parent version in a clinical sample. J 
Abnorm Child Psychol. 2010;38(2):249–60.

	42.	 Steiger JH. Understanding the limitations of global fit assessment in 
structural equation modeling. Personality Individ Differ. 2007;42(5):893–8.

	43.	 Kline RB. Principles and practice of structural equation modeling: Guilford 
publications; 2015.

	44.	 Hu LT, Bentler PM. Cutoff criteria for fit indexes in covariance structure 
analysis: Conventional criteria versus new alternatives. Struct Equ Mod-
eling Multidiscip J. 1999;6(1):1–55.

	45.	 Byrne BM. Structural equation modeling with EQS and EQS/Windows: 
Basic concepts, applications, and programming: Sage; 1994.

	46.	 R Core Team. RStudio: Integrated Development Environment for R. Bos-
ton, MA: RStudio, PBC,; 2021.

	47.	 RStudio Team. RStudio: Integrated Development Environment for R. 
Boston, USA: RStudio; 2022.

	48.	 Rizopoulos D. ltm: An R Package for latent variable modeling and item 
response analysis. J Stat Softw. 2006;17(5):1–25.

	49.	 Mair P, Hatzinger R, Maier M. eRm: Extended Rasch Modeling. 1.0–2. 2021.
	50.	 Rosseel Y. lavaan: An R Package for structural equation modeling. J Stat 

Softw. 2012;48(2):1–36.
	51.	 Linacre J. Sample size and item calibration stability. Rasch Measurement 

Transactions. 1994;7(4):328.
	52.	 Flora DB, Curran PJ. An empirical evaluation of alternative methods of 

estimation for confirmatory factor analysis with ordinal data. Psychol 
Methods. 2004;9(4):466–91.

	53.	 Salins N, Hughes S, Preston N. Palliative care in paediatric oncology: an 
update. Curr Oncol Rep. 2022;24(2):175–86.

	54.	 Together for Short Lives. Children’s Hospice Services 2023 [Available from: 
https://​www.​toget​herfo​rshor​tlives.​org.​uk/​get-​suppo​rt/​suppo​rting-​you/​
family-​resou​rces/​child​rens-​hospi​ce-​servi​ces/.

	55.	 Papworth A, Beresford B, Mukherjee S, Fraser L, Fisher V, O’Neill M, et al. 
A Mixed-Methods Systematic Review And Narrative Synthesis Of The 
Factors Associated With The Psychological Wellbeing Of Hospice Staff. 
Accepted/In Press.

	56.	 Rick J, Briner RB, Daniels K, Perryman S, Guppy A. A critical review of 
psychosocial hazard measures. 2001.

	57.	 Demerouti E, Bakker AB. The job demands-resources model: challenges 
for future research. SA J Ind Psychol. 2011;37(2):01–9.

	58.	 Cox T, Griffiths A, Barlowe C, Randall R, Thomson L, Rial-Gonzalez 
E. Organisational interventions for work stress A risk management 
approach. Norwich, UK: HSE Books; 2000.

	59.	 Papworth A, Bedendo A. WRS-CH and WSS-CH Scales Manual. 2023. Avail-
able from: https://​zenodo.​org/​record/​82519​74.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.york.ac.uk/healthsciences/research/public-health/projects/martinhouse/research/interventions-practices-children’s-hospices/#tab-1
https://www.york.ac.uk/healthsciences/research/public-health/projects/martinhouse/research/interventions-practices-children’s-hospices/#tab-1
https://www.york.ac.uk/healthsciences/research/public-health/projects/martinhouse/research/interventions-practices-children’s-hospices/#tab-1
https://cupdf.com/document/hse-management-standards-analysis-tool-user-manual-hse-management-standards.html?page=1
https://cupdf.com/document/hse-management-standards-analysis-tool-user-manual-hse-management-standards.html?page=1
https://cupdf.com/document/hse-management-standards-analysis-tool-user-manual-hse-management-standards.html?page=1
https://www.qualtrics.com
https://doi.org/10.1136/spcare-2022-004056
https://www.togetherforshortlives.org.uk/get-support/supporting-you/family-resources/childrens-hospice-services/
https://www.togetherforshortlives.org.uk/get-support/supporting-you/family-resources/childrens-hospice-services/
https://zenodo.org/record/8251974

	A new scale assessing the stressors and rewards of children’s hospice work
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	The paediatric oncology scale
	Recruitment
	Stage 1: staff survey of selected UK children’s hospices
	Stage 2: focus groups
	Stage 3: cognitive interviews
	Stage 4: validation of the draft scales

	Results
	Development of the scales (Stages 1–3)
	Validation of the scales (Stage 4)
	Sample characteristics

	Rasch analysis
	Confirmatory factor analysis
	Construct validity

	Discussion
	Strengths and limitations

	Conclusion
	Anchor 25
	Acknowledgements
	References


