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ARTICLE INFO ABSTRACT
Keywords: Background: The job demands-resources model posits that job resources buffer the effects of job
Burnout, professional demands on subsequent strain. However, empirical support for this is inconclusive, with some

Healthcare providers
Health personnel
Longitudinal studies

studies suggesting this may be context- or even profession-specific.
Objective: To investigate the buffering effect in the job demands-resources model within the
M . . Swedish healthcare sector and the impact of professional differences on this effect

oderating variables
Regression analysis Method: Data were drawn from a 1-year cohort called the Longitudinal occupational health survey
Work environment for healthcare in Sweden, utilising the 2022 and 2023 waves. The study sample consisted of
Swedish healthcare professionals who at baseline were 69 years or younger, who participated in
both survey waves. In total, the study included 4132 healthcare professionals (1649 physicians,
1631 registered nurses, and 852 nurse assistants). Descriptive statistics and ordinary least squares
regression moderation analysis were carried out.
Results: The experience of control at work buffered the impact of several job demands, including
quantitative demands (Beta coefficients [B] =—0.034, 95 % confidence interval [CI] [—0.05;
—0.01]), illegitimate work tasks (B=—0.018, 95 % CI [—0.04;—0.01]), effort-reward imbalance (B
= —0.050, 95 % CI [—0.08; —0.01]), and work-life Interference (B = —0.023, 95 % CI [-0.04;
—0.004]) on subsequent burnout complaints. Collegial support buffered the effect of emotional
demands (B = —0.025, 95 % CI [—0.04; —0.01]). Physicians reported a greater buffering effect
from control compared with nurse assistants on the effect of illegitimate work tasks (B = 0.084,
95 % CI [0.01;0.16]) and effort reward imbalance (B = 0.120, 95 % CI [0.02;0.22]) towards
subsequent burnout complaints.
Conclusions: We have contributed to the application of the job demands-resources model by
emphasising the critical role of the type of profession in the buffering effect of resources. We have
underlined the importance of profession-specific job demands and resources in understanding
burnout among Swedish healthcare professionals and in other settings.
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What is already known

e Healthcare professionals in Europe experience some of the highest levels of work-related strain and stress, leading to a
heightened risk of becoming burned out.

e The psychosocial work environment differs vastly between, as well as within, distinct healthcare professions.

e Empirical support for the buffer hypothesis, including the buffering effect of resources within the job demands-resources
model, is contradictory and inconclusive.

What this paper adds

o The buffer hypothesis, including the buffering effect of resources proposition within the job demands-resources model, varied
by profession, resulting in different patterns of association with burnout complaints.

e Experiencing control at work was the most important job resource to buffer the effect of several job demands on subsequent
burnout complaints

e For physicians, the experience of control at work buffered the association between job demands and subsequent burnout
complaints more than for nurse assistants also experiencing control at work.

1. Background

The healthcare sector as a workplace differentiates itself from others by having the survival of its “customers” as its primary
foundation (Garman et al., 2006). Simultaneously, the work environment of healthcare professionals is characterised by high job
demands with low rewards and few accessible resources, leading to healthcare professionals in Europe experiencing some of the
highest levels of work-related strain and stress (European Foundation for the Improvement of Living and Working Conditions., 2016).
For healthcare professionals, this strain and stress have been shown to increase the risk of burnout (Brulin et al., 2023; Hagqvist et al.,
2022; Kinman et al., 2023; Madsen et al., 2023) and, in turn, sickness absence (Brulin et al., 2025). Understanding the impact of the
work environment becomes important to study, not only for the well-being of the healthcare professionals (Christiansen et al., 2024;
Manzano-Garcia and Ayala, 2017; Rodrigues et al., 2018) — with corresponding impacts on sickness absence and turnover rates — but
also for the safety of their patients, as it may affect job performance (Hall et al., 2016; O’Connor et al., 2020; Salyers et al., 2017; Teoh
et al., 2019).

1.1. Theoretical framework: The job demand resources model

The job demands-resources model, a widely utilised theoretical framework in occupational health research, suggests that every
work environment contains two unique processes, the health impairment process and the motivational process. The health impairment
process occurs when elevated job demands result in prolonged effort and subsequent exhaustion. In contrast, the motivational process
is initiated by the presence of resources, which enhance motivation and engagement. Job demands are factors of work requiring
physical or psychological effort, such as workloads, emotionally exhausting interactions, and administrative obstacles (Demerouti
et al., 2001). Long exposure to high demands may lead to burnout; i.e., “a work-related state of exhaustion that occurs among em-
ployees, characterised by extreme tiredness, reduced ability to regulate cognitive and emotional processes, and mental distancing”
(Schaufeli et al., 2020, p. 4). Conversely, job resources, such as performance feedback, autonomy, and social support, serve two
primary functions. They assist employees in achieving their work objectives and promote personal development, while also mitigating
the adverse effects of job demands — also called the buffer hypothesis; i.e., the buffering effect of resources (Demerouti et al., 2001;
Demerouti and Bakker, 2023). The empirical evidence for the buffer hypothesis is inconclusive (Schaufeli, 2017). Researchers of Dutch
higher education employees (Bakker et al., 2005) and researchers of Canadian nurses (Lavoie-Tremblay et al., 2014) found that job
resources buffered the association between job demands and strain. Yet, they also argue that the buffer hypothesis is too general; the
interaction between job resources and job demands in relation to strain is not always applicable, with much depending on the specific
combination of job resources and job demands. Essentially, as described by Fagerlind Stahl et al. (2018) and others (Hausser et al.,
2010; Huth and Chung-Yan, 2023; Teoh and Hassard, 2020), the buffer hypothesis is contextual rather than universal; i.e., the ex-
istence of the buffer hypothesis may depend on the research setting, as well as the salience of the job factors being studied. Another
factor contributing to inconclusive results may be the neglect of personal resources, as these resources can activate employees’
resilience in stressful situations (Xanthopoulou et al., 2007). There are two extensions to the job demands-resources model: the first is
personal resources (i.e., individuals’ resilience and their capacity to influence and control their environment, which can be demon-
strated through traits like optimism and organisational self-esteem [Xanthopoulou et al., 2009]), while the other is engaging lead-
ership (Schaufeli, 2017) (i.e., the leader’s ability to boost employee engagement at both individual and team levels). While the specific
role of personal resources in the model remains unclear, it is crucial to recognise personal resources as an integral component of the
broader job demand-resource model (Schaufeli, 2017; Xanthopoulou et al., 2007).

The healthcare sector encompasses various care professions, including physicians, registered nurses (RNs), and nurse assistants.
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Despite this heterogeneity (Garman et al., 2006; Hall, 2005), many studies have treated healthcare professionals as a homogenous
group, often overlooking critical professional distinctions (Teoh et al., 2020). However, each professional role presents unique de-
mands and job resources, leading to differing health-related outcomes (Marzocchi et al., 2024; Weeratunga et al., 2024). Not only do
these professions differ in responsibilities, economic reimbursement, and promotion possibilities (Barnard et al., 2023), but they also
have different professional characteristics relating to values, behaviours, and expectations of their work, derived from their education,
as well from the history of their profession (Garman et al., 2006; Hall, 2005). These professional characteristics are also central aspects
that may contribute to variations in personal resources (Xanthopoulou et al., 2009). Meanwhile, Xanthopoulou et al. (2009) showed
that working environments are antecedents to personal resources, and variations in these environments may also affect variations in
personal resources. Indeed, although working in the same setting, previous researchers have shown differences in the psychosocial
work environment among healthcare professions in Sweden (Gynning et al., 2024), as well as within the professions themselves, along
with varying outcomes (Christiansen et al., 2024; Gynning et al., 2024). This suggests that the differing professional characteristics and
working environment associated with the roles of being a physician, RN, or nurse assistant are central in shaping the development and
levels of personal resources, which in turn influence their capacity to buffer job demands (Demerouti and Bakker, 2023; Fagerlind
Stahl et al., 2018; Huth and Chung-Yan, 2023; Teoh and Hassard, 2020). Thus, understanding how job resources may buffer the as-
sociation between job demands and burnout and how professional differences may impact this buffering effect is crucial for future
interventions to minimise the risk of burnout among healthcare professionals.

Given these complexities, we aimed to investigate the buffering effect in the job demands-resources model within the Swedish
healthcare sector and the impact of professional differences on this effect (Fig. 1).

Specifically, we sought to address the following research questions (see the respective research questions in Fig. 1)

1. Do job resources buffer the association between job demands and subsequent burnout complaints, and are there variations in the
buffering effect by each healthcare profession?

2. Does the healthcare profession moderate how job resources buffer the association between job demands and subsequent burnout
complaints?

Control é——

Social Support é——

JOB RESOURCES
PHYSICIANS
REGISTERED NURSES
[ u PROFESSION e RQ2
NURSE ASSISTANTS ) RQ1
v
JOB DEMANDS BURNOUT COMPLAINTS

Quantitative Demands ¢——

Emotional Demands ¢——

Effort Reward Imbalance <

Illegitimate Tasks &——

Work Life Interference ¢

Fig. 1. Conceptual framework of the study outlining the theoretical model and corresponding research questions (RQs) guiding the analysis.
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2. Method
2.1. Study setting

This research is based in Sweden, where healthcare is organised under 21 self-governing counties and primarily funded by taxes,
ensuring universal access. However, privately funded healthcare services, particularly in primary care, have increased, leading to
higher patient costs for some. Social care is managed by self-governing municipalities.

In Sweden, physicians and RNs undergo formal university training, while nurse assistants typically do not have university-level
education. Physicians complete an additional 1 year of basic supervised training after certification and thereafter approximately 5
additional years of residency. RNs graduate after 3 years of nursing school and start working immediately.

2.2. Data collection and study participation

2.2.1. Data collection

Data for this study originated from the open panel cohort Longitudinal occupational health survey for healthcare Sweden (Brulin et al.,
2023). This cohort encompassed physicians, RNs, and nurse assistants who had clinically practised in Sweden for the preceding 12
months at recruitment. Participants represented various healthcare settings, including primary care, hospitals, and occupational health
services. Some RNs and nurse assistants may have been employed within Swedish municipalities (responsible for health-related social
care). Data collection was conducted from March to June of 2022 (baseline) and from October to December 2023 (follow-up).

Baseline data in 2022 included 23,446 healthcare professionals from the Swedish Occupational Register and the Educational
Register. The Swedish government agency Statistics Sweden was responsible for the sampling and data collection process. They used a
stratified random sampling method, where the strata were six geographical areas, and, for physicians, two additional strata of hospital
vs. primary care were used. Potential participants were contacted via postal invitations, allowing them to respond either online or by
mail. The invitation encompassed a detailed study description, emphasising the principles of voluntary participation, informed con-
sent, and the participants’ right to withdraw from the study at any point. The total response rate was 32.7 % (N = 7658). For each
healthcare professional, the survey was distributed to 7908 physicians, of whom 2712 (34.3 %) responded, 7790 RNs, of whom 2903
(37.3 %) responded, and 7748 nurse assistants, of whom 2043 (26.4 %) responded.

The follow-up survey in 2023 was distributed to 24,065 individuals, of whom 6903 (28.7 %) responded. The sample included the
baseline cohort and an additional sample of new physicians, RNs, and nurse assistants in the registers since the baseline (n = 3364). It
excluded individuals who, since baseline, had left the profession, retired, died, or emigrated (n = 1310). Per profession, the survey
sample of physicians included 7780 individuals, of whom 2867 (36.9 %) responded. For RNs, the 2023 sample included 7634 in-
dividuals, of whom 2656 (34.8 %) responded. The 2023 sample for nurse assistants included 7341 individuals, of whom 1380 (18.8 %)
responded.

2.2.2. Study participation

In this study, we restricted the sample to those who participated in both data collection phases and were either 69 years or younger
at baseline. The total number of individuals who responded to both surveys was 4182. However, with the exclusion of individuals over
69 years of age, the analytical sample of this study consisted of 4132 individuals, of whom 1649 were physicians, 1631 were RNs, and
852 were nurse assistants.

The Swedish Ethical Review Authority approved this study (Review numbers: 2021-05,574-02; 2022-00,310-02;
2022-02,765-02).

2.2.3. Drop-out analysis

Drop-out analysis was performed for all variables (see Supplementary Material Table A). Data collections were analysed for missing
data relative to both the analytical sample and the total population, using the Swedish Total Population Register. The missing values
analysis compared the characteristics of those participating only in the baseline collection with those participating in both baseline and
follow-up.

The drop-out analysis revealed that 58 % of women and 54 % of men participated at both time points. Among professions, 62.9 % of
female and 62.3 % of male physicians, 56.6 % of female and 52.4 % of male RNs, and 42.6 % of female and 31.1 % of male nurse
assistants participated at both time points. The prevalence of burnout risk was 8.3 % among those responding only in 2022 and 5.5 %
for those answering both 2022 and 2023. The largest difference among professions was seen in RNs, with a prevalence of 7.0 % for
those responding only in 2022, compared to 4.3 % for those responding in both 2022 and 2023.

2.3. Study measures

We employed various measures of job demands and job resources, selected based on previous studies where these specific mea-
surements were linked to having a substantial role in the working life of Swedish healthcare workers (Brulin and Elsert Gynning, 202.3;
Gynning et al., 2024). Thus, these measurements were deemed most suitable due to their proven relevance and applicability in similar
contexts. Data on each job demand, job resource, and potential confounder were drawn from the 2022 baseline, while data concerning
burnout complaints were utilised from both the 2022 baseline and 2023 follow-up. The Cronbach’s alpha (a) for the total sample for
each study measure is presented below. Each measurement item, scale and a for each profession can be found in the Supplementary
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Material (Supplementary Material Table B).

2.3.1. Outcome: burnout complaints

Burnout complaints were assessed using the Burnout Assessment Tool (Schaufeli et al., 2020), translated to Swedish and validated
(Hadzibajramovic et al., 2022). The Burnout Assessment Tool aligns with the job demands-resources model, indicating that burnout is
positively related to job demands and negatively to resources (De Beer et al., 2022). The short version, called BAT12 (Hadzibajramovi¢
etal., 2020), includes 12 items on a 5-point Likert scale (1: "Never" to 5: "Always"). Burnout complaints were calculated as grand means
for each year (Baseline a: 0.901 & Follow-up a: 0.906), with higher scores denoting greater complaints.

The BAT12 was dichotomised for drop-out analysis at a cutoff of 2.96, indicating burnout risk (Schaufeli and De Witte, 202.3).

2.3.2. Exposures

2.3.2.1. Job demands. Quantitative- and Emotional Demands: Quantitative demands were assed with three items (5-point Likert scale; a:
0.874). Emotional demands were measured using one item. Higher scores indicate greater demands. All of the items derive from the
Swedish version of the Copenhagen Psychosocial Questionnaire (Berthelsen et al., 2020; Burr et al., 2019).

To measure Illegitimate Work Tasks, the Bern Illegitimate Task Scale (Jacobshagen, 2006) translated to Swedish, was used (Stengérd
et al., 2024). The scale has eight items measuring unnecessary and unreasonable tasks, combined into a grand mean score (a: 0.855),
with a higher number indicating more illegitimate tasks.

Effort-Reward Imbalance, based on the questionnaire by Siegrist et al, (2004) was translated and validated in Sweden (Leineweber
et al., 2010). The questionnaire encompasses three items measuring effort (a: 0.784) and seven items measuring rewards (o: 0.773),
and each item uses a 4-point Likert scale. As described by Sigrist et al, (2004), a ratio of work effort to rewards was calculated by
dividing the effort score by the reward score and applying a correction factor (c = effort/reward = 3/7). A ratio greater than 1 indicates
an imbalance, with more effort than reward.

Work-Life Interference was assessed using a Swedish translation of the subset of the scale proposed by Fisher and colleagues (Fisher
et al., 2009; Magnusson Hanson et al., 2018). The scale assesses the imbalance between work and private life using five items on a
5-point Likert scale. The grand mean scores range from 1 to 5 (a: 0.929), with higher scores indicating greater Work Life Interference.

2.3.2.2. Job resources. Control was measured through items adapted from the Swedish Longitudinal Occupational Survey of Health
(Albrecht et al., 2017; Magnusson Hanson et al., 2018). Control was assessed through 10 items (6-point Likert scale), including items
concerning control over work content, over work time, and the level of influence at work. The 10 items were compiled into a grand
mean score ranging from 1-5 (a: 0.892). Responses marked “Not relevant” (6th option) were treated as missing, and the grand mean
followed the ‘half-rule’ (Bell et al., 2016).

Social support, derived from the Swedish translation of the Copenhagen Psychosocial Questionnaire (Berthelsen et al., 2020; Burr
et al., 2019), was measured using two separate items: (1) collegial and (2) managerial. Both had answers on a 5-point Likert scale.
Items referred to the availability of help and support at work from either colleagues or their first-line manager.

2.3.3. Potential confounders

The analysis considered several potentially-confounding variables chosen and derived from previous literature (Larsen et al., 2020;
McVicar, 2016) and their potential impact on both job demands and resources, as well as burnout complaints. Confounders were
collected from the baseline data. Confounders included age treated as a continuous variable, sex classified as (1) men or (2) women, and
birth country classified as (1) Sweden-born or (2) foreign-born. Further confounders included years of working experience, categorised
into (1) < 5 years, (2) 5-15 years, and (3) >15 years, and self-estimated number of working hours, categorised as (1) <36 hours of work
per week, (2) 36-40 h/week, and (3) >40 h/week.

The healthcare workers’ place- and county of work, were also included to adjust for skewed sampling during data collection and
implemented to mitigate selection bias. Workplace, categorised into mainly working in (1) primary care, (2) municipality, (3) hospital,
or (4) other (occupational health service, consulting, or other). The County of work represented the 21 self-governing counties of
Sweden and was kept as a multiple-categorical variable.

2.4. Statistical analysis
All analyses were conducted using IBM SPSS Statistics version 28.0.

2.4.1. Descriptive statistics

Descriptive statistics using frequencies were computed to describe the analytical sample. Mean tables were computed to determine
the total means regarding burnout complaints, job demands, and job resources. Pearson correlation was tested to review the corre-
lation between each measure.

2.4.2. Moderation analysis
To address research questions 1 and 2, ordinary least squares regression moderation analyses were conducted using PROCESS
Hayes Macro (Hayes, 2022).
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For research question 1, we employed PROCESS analytical moderation model 1 (Hayes, 2022) to investigate the buffering effect of
job resources on the association between job demands and burnout complaints (Y = Burnout complaints; X = Job demands; and M
[moderator] = Job resources; see Fig. 1). Next, we stratified the results by conducting separate analyses for each profession.

For research question 2, we employed PROCESS analytical moderation model 3 (Hayes, 2022) to test the healthcare profession as a
second-order moderator (i.e., effect modification) on the interaction between job demands and job resources, comparing the buffering
effect across professions (see Fig. 1). Physicians were implemented as the reference category. Sensitivity analyses were also conducted
for PROCESS model 3 using nurse assistants as the reference category, though no statistically significant moderation was found.

Each PROCESS model was controlled for baseline burnout complaints, run with a bootstrap of 15.000. Results from the moderation
analyses are presented as unstandardized beta coefficients (B) with 95 % confidence intervals (95 % CI).

To explore the moderation analysis further, we plotted the statistically significant moderation associations, including the -1
Standard Deviation (SD), mean, and +1 SD for the statistically significant moderating job resources.

3. Results
3.1. Description of study sample

Table 1 describes the study sample. The study sample was predominantly female, with notable sex differences across professions.
Nurse assistants were generally older than other groups, while physicians were the youngest. Most participants had extensive work
experience and were born in Sweden. A considerable number reported working beyond the Swedish standard of 40 hours per week,
particularly physicians. Workplace setting also varied by profession, with physicians and RNs primarily based in hospitals, while nurse
assistants were more often employed in municipalities, such as in elderly care facilities.

3.1.1. Mean value patterns in work factors and burnout complaints

Results for the mean values and correlation for each measurement can be found in the Supplementary Material, Table C. Burnout
complaints showed a slight overall decline from 2022 to 2023 (mean 2022 1.86, 95 % CI [1.84; 1.88]); mean 2023 1.82, 95 % CI [1.80;
1.84]). While physicians initially reported the highest burnout complaint levels in 2022 (mean 1.81, 95 % CI [1.78; 1.84]), nurse
assistants surpassed them in 2023 (mean 1.87, 95 % CI [1.82; 1.91]).

Across professions, physicians experienced the highest quantitative demands (mean 3.24, 95 % CI [3.19; 3.28]), illegitimate work
tasks (mean 3.08, 95 % CI [3.05; 3.12]), and work-life interference (mean 3.15, 95 % CI [3.10; 3.20]). RNs reported the highest
emotional demands (mean 3.40, 95 % CI [3.35-3.46]), and nurse assistants faced the greatest effort-reward imbalance (mean 1.45, 95

Table 1
Demographic description and work factors divided by the total and healthcare profession (baseline 2022).
Total Physicians RNs® Nurse Asst.”
N (%) n (%) n (%) n (%)
Total 4132(100) 1649(39.9) 1631(39.5) 852(20.6)
Demographics
Sex
Men 890(21.5) 689(41.8) 151(9.3) 50(5.9)
Women 3242(78.5) 960(58.2) 1480(90.7) 802(94.1)
Age
Mean age (Standard Deviation) 47.5 (11.8) 44.3(11.4) 48.0(12.1) 52.6(10.1)
Birth Country
Sweden-born 3604(87.6 %) 1366(83.3 %) 1498(92.2 %) 740(86.9 %)
Foreign-born 512(12.4 %) 273(16.7 %) 127(7.8 %) 112(13.1 %)
Missing 16(0.4) 10(0.6) 6(0.4) 0(0)
Work factors
Years of working experience
<5 years 559(13.6) 300(18.2) 213(13.1) 46(5.4)
5-15 years 1394(33.8) 675(41.0) 485(29.8) 234(27.6)
>15 years 2172(52.7) 672(40.8) 932(57.2) 568(67.0)
Missing 7(0.2) 2(0.1) 1(0.1) 4(0.5)
Self-estimated number of working hours per week
<36h 1119(27.2) 233(14.2) 500(30.8) 386(45.8)
36-40h 1251(30.4) 314(19.1) 602(37.0) 335(39.7)
>40h 1743(42.4) 1097(66.7) 524(32.2) 122(14.5)
Missing 19(0.5) 5(0.3) 5(0.3) 9(1.1)
Workplace
Primary care 841(20.4) 576(35.0) 234(14.49) 31(3.7)
Municipality 804(19.5) N/A 255(15.6) 549(64.9)
Hospital 1935(46.9) 913(55.4) 816(50.1) 206(24.3)
Other 544(13.2) 159(9.6) 325(19.9) 60(7.1)
Missing 8(0.2) 1(0.1) 1(0.1) 6(0.7)

@ Registered Nurses,
b Nurse Assistants
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% CI [1.40; 1.49]). However, physicians also reported the highest mean values of managerial support (mean 3.68, 95 % CI [3.62;
3.731), while RNs experienced the strongest collegial support (mean 1.45, 95 % CI [1.40; 1.49]) and control at work (mean 2.87, 95 %
CI [2.82; 2.91]).

3.2. Do job resources buffer the association between job demands and subsequent burnout complaints?

Table 2 outlines the findings for research question 1. Positive coefficient values (B) indicate a one-unit increase in burnout com-
plaints, while negative values suggest a one-unit decrease.

As shown in the second column of Table 2, we found that certain job resources — particularly control and collegial support —
significantly buffered the impact of job demands on burnout complaints. Specifically, control buffered the effects of quantitative
demands, illegitimate work tasks, effort reward imbalance, and work-life interference. Collegial support specifically buffered the
association between emotional demands and burnout complaints.

Fig. 2 shows that high job resources (+1 SD from the mean) weakened or even reversed the impact of emotional demands
(moderated by collegial support) and effort rewards imbalance (moderated by control). See Figures A, B, and C in the supplementary
material for further significant plots.

3.2.1. Are there variations by each profession?

The last columns of Table 2 display the stratified results of research question 1. Physicians appeared to benefit most from job
control, which significantly buffered the impact of several demands. For RNs, collegial support was particularly effective in buffering
work-life interference. In contrast, no statistically significant buffering effect was observed among nurse assistants.

Plots for the stratified sample showed that for physicians, high control negatively affected the association between effort reward
imbalance and burnout complaints (see Supplementary Material Figure F).

3.2.2. Does the healthcare profession moderate how job resources buffer the association between job demands and subsequent burnout
complaints?

Table 3 outlines the findings for research question 2. Columns A and B, shown under the column “Moderating effect”, display a
second-order moderation (i.e., effect modification) of the profession on the buffering effect, with physicians as the reference group.
Column B indicates that control had a stronger protective effect for physicians compared to nurse assistants, particularly in relation to
illegitimate work tasks and effort-reward imbalance. See supplementary material Figures H & I for comparing plots.

No statistical differences were observed comparing physicians and RNs (Column A).

4. Discussion

In this study, we investigated the buffer hypothesis, specifically the buffering effect within the job demands-resources model in the
Swedish healthcare sector, focusing on the role of different professions.

Our 1-year follow-up found that control buffered several demands on the healthcare professional workforce, while collegial and
managerial support did less so. Specifically, control mitigated the negative effects of quantitative demands, illegitimate work tasks,
effort-reward imbalance, and work-life interference on burnout (research question 1). Among healthcare professionals, only physicians
experienced a buffering effect from control for quantitative demands, illegitimate work tasks, and effort-reward imbalance. RNs
showed a buffering effect only for work-life interference facilitated by collegial support (research question 1). When comparing
professions having access to job resources, physicians demonstrated a more significant buffering effect from control than nurse as-
sistants regarding illegitimate work tasks and effort-reward imbalance (research question 2).

Unlike Fagerlind Stéhl et al. (2018), who rejected the buffer hypothesis with the buffering effect of the job demands-resources
model, we found a profession-dependent buffering effect related to professional differences, aligning with the suggestion by Bakker
et al. (2005). We have furthered the knowledge of previous research, emphasising the need for profession-specific perspectives within
healthcare research (Madsen et al., 2023), particularly in applying the job demands-resources model (Huth and Chung-Yan, 202.3;
Marzocchi et al., 2024; Teoh and Hassard, 2020; Weeratunga et al., 2024).

Menghini and Balducci (2021) highlighted the need for contextualised indicators to measure workplace stress in the Italian
healthcare sector, cautioning against standardised measurements that may overlook the complexities of organisational structures
affecting well-being. We agree with this statement, as we found that varying levels of control related to job demands could have either
no buffering effect or a reverse negative association with burnout complaints, depending on profession. One explanation for variations
in the buffering effects between healthcare professions may be attributed to their professional characteristics and work environments,
which shape their personal resources. Although we did not measure individual personal resources, these professional differences may
act as a useful proxy. According to Xanthopoulou et al. (2009), the work environment significantly influences personal resources.
Physicians, RNs, and nurse assistants work in diverse environments that are impacted by different conditions and demands (Gynning
et al., 2024). For example, Christiansen et al. (2024) reported large variations in the prevalence of effort-reward imbalance and
subsequent risk of burnout across physician specialities. Similarly, Ahlstedt et al. (2024) found that the association between work
motivation, as well as the type of support, varied among nurse assistants who worked in hospitals, primary care, and home healthcare.
Therefore, the variations in how certain resources buffer the relationship between demands and burnout can be partially explained by
these professional differences, varying work environments, and, ultimately, the personal resources that affect individuals’ ability to
utilize available job resources effectively.



Table 2
Moderation analysis of the buffering effect from job resources on the association between job demands and subsequent burnout complaints, for the entire sample and stratified by profession'-

Total sample (N=3496)

Stratified by profession

Physicians (n= 1424)

RNs® (n=1405)

Nurse Asst” (1=667)

Direct effect
Demand — Burnout
complaints

Moderating effect
Resource

1

Demand — Burnout
complaints

Direct effect
Demand — Burnout
complaints

Moderating effect
Resource

1

Demand — Burnout
complaints

Direct effect
Demand — Burnout
complaints

Moderating effect
Resource

1

Demand — Burnout
complaints

Direct effect
Demand — Burnout
complaints

Moderating effect
Resource

1

Demand — Burnout
complaints

Control

Manager

Support

Collegial

Support

Emotional
Demands
Quantitative
Demands
Illegitimate Work
Tasks

Effort Reward
Imbalance
Work-Life
Interference
Emotional
Demands
Quantitative
Demands
Illegitimate Work
Tasks

Effort Reward
Imbalance
Work-Life
Interference
Emotional
Demands
Quantitative
Demands
Illegitimate Work
Tasks

Effort Reward
Imbalance
Work-Life
Interference

B (95 % CI)
—0.023
(-0.07;0.03)
0.148(0.08;0.21)"
0.148(0.08;0.21)*
0.160(0.07;0.25)*
0.264(0.21;0.32)"
0.011(-0.04;0.06)
0.083(0.02;0.14)*
0.151(0.07;0.23)*
0.045(—0.04;0.13)
0.250(0.19;0.30)*
0.100(0.01;0.19)*
0.002(-0.10;0.11)
0.020(—0.12;0.16)
—0.041

(-0.19;0.11)
0.259(0.16;0.36)*

B (95 % CI)
0.005(—0.01;0.02)

—0.034
(=0.05;-0.01)*
-0.018
(~0.04;-0.01)*
—0.050
(—0.08;-0.01)*
—0.023
(—0.4;—0.004)*
—0.005(—0.02;0.01)

—0.009(—0.02;0.01)
—0.01(-0.03;0.01)
0.001(-0.02;0.02)
—0.014
(—0.083;0.0003)
—0.025
(—0.04;-0.01)*
0.011(-0.01;0.03)
0.019(-0.011;0.05)

0.021(-0.01;0.06)

—0.013(-0.03;0.01)

B (95 % CI)
—0.053
(—0.13;0.03)
0.211(0.11;0.31)"
0.280(0.15;0.41)"
0.301(0.13;0.47)*
0.252(0.16;0.35)*
0.016(—0.06;0.09)
0.092(—0.01;0.19)
0.217(0.08;0.35)"
0.042(—-0.10;0.19)
0.271(0.18;0.36)*
0.030(—0.09;0.15)
—0.038
(-0.20;0.12)
0.067(—0.14;0.27)
—0.073

(-0.29;0.14)
0.209(0.06;0.36)*

B (95 % CI)
0.009(-0.02;0.04)

~0.053
(~0.08;—0.02)*
—0.052
(~0.10;—0.01) *
—0.101
(~0.17;—0.04) *
—0.014(—0.05;0.02)
—0.012(—0.03;0.01)
~0.009(—0.03;0.02)
—0.020(—0.05;0.01)
0.010(—0.03;0.05)
—0.016(—0.04;0.01)
—0.013-(0.04;0.01)
0.022(—0.01;0.06)
0.017(—0.03;0.06)

0.036(—0.01;0.09)

0.001(—0.03;0.03)

B (95 % CI)
—0.008
(—0.09;0.07)
0.070(—0.03;0.17)
0.110(—0.01;0.24)
0.109(—0.04;0.26)
0.259(0.17;0.35)"
0.024(—0.05;0.10)
0.050(—0.04;0.14)
0.141(0.02;0.26)*

0.041(—0.09;0.17)

0.248(0.16;0.33)*

0.159(0.004;0.31)*

—0.003
(—0.19;0.18)
—0.098
(—0.34;0.14)
0.031(—0.24;0.30)

0.360(0.20;0.52)*

B (95 % CI)
0.007(—-0.02;0.03)

—0.013(—0.05;0.02)
—0.006(—0.04;0.03)
—0.04(—0.09;0.02)
—0.026(—0.05;0.002)
—0.003(-0.02;0.02)
—0.005(—0.03;0.02)
—0.014(—0.04;0.02)
—0.008(—0.05;0.03)
—0.018(—0.04;0.004)
—0.033(-0.07;0.002)
0.008(—0.03;0.05)
0.04(—0.01;0.09)
—0.003(—0.06;0.06)

—0.039
(-0.07;—-0.004)*

B (95 % CI)
—0.004(-0.12;0.11)

0.100(—0.05;0.25)
—0.044(—0.22;0.13)
0.048(—0.14;0.23)
0.241(0.11;0.37)*
—0.028(—0.15;0.09)
0.066(—0.09;0.22)
0.030(—0.014;0.20)
0.091(-0.08;0.27)
0.206(0.09;0.32)*
0.167(—0.07;0.40)
—0.079(—0.36;0.20)
—0.041(—0.36;0.28)
—0.111(-0.48;0.26)

0.141(—-0.09;0.37)

B (95 % CI)
—0.002
(—0.04;0.04)
—-0.018
(-0.07;0.04)
0.040(—0.02;0.10)

0.033(—0.04;0.11)
—0.012
(—0.06;0.04)
0.005(—0.03;0.04)
—-0.003
(—0.04;0.04)
0.009(—0.03;0.05)
0.008(—0.04;0.06)
0.001(—0.03;0.03)
—0.040
(—-0.09;0.01)
0.031(—0.03;0.09)
0.023(—0.05:0.09)
0.053(—-0.03;0.14)

0.016(—0.04;0.07)

" P-value <0.05
Adjusted for sex, age, years of working experience, working hours per week, workplace & county of work (& profession for the total sample)
@ Registered Nurses
> Nurse Assistants

N = The total number of observations in the study sample
n = The number of observations in each healthcare professional group of the total sample
B = Unstandardized beta coefficients
95 % CI = 95 % confidence interval

1

Ip 32 SuuAD H'd

L6€001 (SZ0Z) 6 29UDAPY SAIPMIS BuISMN f0 [DULIMOY [DUOHDUIIU]



B.E. Gynning et al. International Journal of Nursing Studies Advances 9 (2025) 100397

Emotional demands by collegial support (total sample)

/

Effort reward imbalance by control (total sample)

Control 2022
.......... 1.90(-1SD)
— — 2.75(Mean)
<++— 3.59(+1SD)

Collegial support 2022
.......... 3.63(-15D)
— — 4.38 (Mean)
++-— 5.00(+1SD)

Burnout complaints 2023
Burnout complaints 2023

080 1.00 120 140 1.60 180 200
200 250 3.00 350 4.00 as0 5.00

Emotional demands 2023 Effort reward imbalance 2023

Fig. 2. Emotional demands by collegial support and effort reward imbalance by control, entire study sample.

The legend represents the coefficients for each level of moderation, showing -1 standard deviation from the mean (-1SD), the mean value, and +1
standard deviation from the mean (41 SD).

The figure indicates that for each demand (emotional demands and effort rewards imbalance), high moderation from the respective resource (+1SD)
appeared to weaken and even reverse the impact of the job demands on burnout complaints.

Filled line = reference line between emotional demands and subsequent burnout complaints without a moderating effect. Note that the Y-axis
is broken.

Differences in the buffering effects among professions may also stem from the nature of the job demands and resources measured.
As Hausser et al. (2010), Lavoie-Tremblay et al. (2014), and Fagerlind Stahl et al. (2018) note, the latent dimensions of job resources
and job demands significantly influence their interaction towards burnout outcomes; i.e., social support is related to the feeling of
being supported and cared for, while control relates to the feeling of having structure and influence. Thus, each job resource may
naturally buffer only job demands measuring similar dimensions and aspects of work (Fagerlind Stahl et al., 2018), such as emotional-
or quantitative demands. Karasek’s (1979) demand-control-support theory posits similar ideas describing how different job resources
relate to different capabilities. Job control relates to the extent to which an individual can manage work tasks, while social support
involves helpful and available social interaction (Karasek and Theorell, 1990). In our study, these patterns were observed: control
mitigated the effects of workload-related demands, while collegial support buffered emotional demands. However, for nurse assistants,
no statistically significant buffering effects were found. One plausible explanation is that nurse assistants perform distinct tasks and are
exposed to different job demands and resources compared to other healthcare professionals. Thus, their work environment — often
situated in municipal elderly care — may not align with the demand-resource integration found among physicians and RNs. As such, the
moderating effect of job control or social support may be less relevant or different among nurse assistants. These differences underscore
the importance of considering professional differences when applying stress and coping models in healthcare settings, as different job
resources may target distinct aspects of work and prove effective in different situations.

A way forward in applying the buffer hypothesis within the job demands-resources model is to implement it as a framework and an
organising structure rather than as a strictly testable hypothesis. As suggested by Huth and Chung-Yan (2023), this approach em-
phasises the need to adapt theories and models to specific contexts to understand the interplay between individuals and their envi-
ronment. We can, in that way, provide a theoretical contribution to the job demands-resources model that may become useful for other
researchers studying the healthcare sector and how components of the model might apply differently to various professions. Regarding
our study, it is essential to recognise the healthcare settings as heterogeneous organisations characterised by diverse professional roles
and vulnerable time windows. This understanding is vital for comprehending the well-being of healthcare professionals, as each
profession is shaped by different professional characteristics, including distinct values, cultures, expectations, as well as personal
resources influenced by education and the profession’s historical context (Garman et al., 2006; Hall, 2005).

Ultimately, understanding the unique demands and resources available to different healthcare professions is critical in addressing
burnout and promoting well-being. The insights gained from this study emphasise the importance of professional differences in
shaping responses to job demands. By focusing on profession-specific characteristics and implementing supportive structures tailored
to those characteristics, healthcare organisations can better equip their workforce to handle challenges effectively. This ultimately may
lead to a more resilient healthcare system, better patient care, and improved overall employee satisfaction.

4.1. Practical implications

Given the critical role of the work environment in healthcare professionals’ retention and well-being, we have highlighted the need
to address specific job demands to improve working conditions across distinct professional groups. Reducing excessive job demands
should be a key priority, especially considering the limited and uncertain buffering effects of job control. While previous researchers
(Schaufeli, 2017) have shown that job resources can help prevent burnout and promote engagement, minimising job demands remains
essential for effectively reducing burnout once it has occurred.

Future researchers should focus on developing and evaluating tailored interventions that address the unique job demands and
resources of specific healthcare professions. This includes both qualitative studies to understand profession-specific needs and
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Table 3
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Moderation analysis for the buffering effect of job resources with the moderating effect of the healthcare profession (N = 3496)"

Direct effect

Moderating effect

Demand — Burnout Resource Column A Column B
complaints l Resource Resource
Demand — Burnout RNs % 5| Nurse Asst. > |
complaints Demand — Burnout Demand — Burnout
complaints complaints

B (95 % CI)

B (95 % CI)

B (95 % CI)

B (95 % CI)

Control Emotional Demands —0.042(—0.12;0.04) 0.009(—0.02;0.04) —0.0003(—0.04;0.04) —0.015(—0.06;0.03)
Quantitative 0.231(0.13;0.33)" —0.058(—0.09;—0.02)* 0.046(—0.001;0.09) 0.031(-0.03;0.09)
Demands
Illegitimate Work 0.293(0.16;0.42)" —0.056(—0.10;—0.01)* 0.051(-0.01;0.11) 0.084(0.01;0.16)*
Tasks
Effort Reward 0.327(0.16;0.49)" —0.097(-0.16;—0.03)* 0.057(—0.03;0.14) 0.120(0.02;0.22)*
Imbalance
Work-Life 0.266(0.17;0.36)" —0.02(—0.05;0.01) —0.005(—0.05;0.04) —0.004(—0.06;0.05)
Interference

Managerial Emotional Demands  0.022(—0.05;0.10) —0.011(-0.03;0.01) 0.009(—0.02;0.04) 0.014(—0.02;0.05)

Support Quantitative 0.092(-0.01;0.19) —0.010(—0.03;0.02) 0.002(—0.04;0.04) 0.003(—0.04;0.05)

Demands
Illegitimate Work 0.221(0.09;0.35)" —0.022(-0.06;0.01) 0.011(—0.03;0.06) 0.029(—0.02;0.08)
Tasks
Effort Reward 0.055(—0.09;0.20) 0.011(—0.03;0.05) —0.022(—0.08;0.03) —0.008(—0.07;0.05)
Imbalance
Work-Life 0.275(0.18;0.36)* —0.016(—0.04;0.01) —0.001(-0.03;0.03) 0.017(—0.02;0.05)
Interference

Collegial Emotional Demands 0.056(—0.07;0.18) —0.017(-0.05;0.01) —0.016(-0.06;0.03) —0.022(-0.08;0.03)

Support Quantitative —0.034(—0.20;0.13) 0.023(—0.01;0.06) —0.019(—0.07;0.04) 0.002(—0.07;0.07)

Demands

Illegitimate Work
Tasks

Effort Reward
Imbalance
Work-Life

0.077(—-0.13;0.28)
—0.066(—0.28;0.15)

0.217(0.07;0.37)*

0.016(—0.03;0.06)
0.041(-0.01;0.09)

0.001(—0.03;0.03)

0.025(—0.04;0.09)
—0.046(—0.13;0.03)

—0.038(-0.09;0.01)

0.008(—0.07;0.09)
0.011(—0.08;0.10)

0.013(—0.05;0.07)

Interference

" P-value <0.05
1 Adjusted for sex, age, years of working experience, working hours per week, workplace & county of work
2 Reference category physicians
@ Registered Nurses
b Nurse Assistants
N = The total number of observations in the study sample
B = Unstandardized beta coefficient
95 % CI = 95 % confidence interval

experimental or longitudinal studies to assess the effectiveness of targeted strategies. We have also highlighted the need for appro-
priate risk assessments and staff participation in interventions to understand specific local demands and resources, including how they
present for different professions. For example, interventions for physicians may focus on reducing administrative burdens through
increased control, while for RNs, increased support from colleagues may help mitigate work-life conflict. Understanding these nuances
is key to designing effective, sustainable interventions to reduce burnout and enhance staff retention.

4.2. Strengths and limitations

This study has notable strengths and limitations. Its two time points allowed for causal testing between job demands and burnout
complaints, addressing criticism of previous research with poor methodological quality (Lesener et al., 2019) or cross-sectional design
(Marzocchi et al., 2024). Additionally, by differentiating among three healthcare professions, we have provided valuable comparisons
and highlighted the heterogeneity often overlooked in healthcare research. The large and fairly representative sample allowed us to
draw conclusions beyond the Swedish context, emphasising the importance of other studies to consider the local perspectives of
professions.

However, there are limitations to consider, such as attrition between 2022 and 2023. In the drop-out analysis, burnout complaint
levels in 2022 were lower among respondents who answered both surveys. This may suggest a healthy worker effect, indicating that
those with higher burnout complaints might have been less likely to respond. This should be considered when interpreting results, as
actual burnout levels could be higher.

Another limitation is using single items, specifically emotional demands and social support from managers and colleagues. This
limited the psychometric validity of the measures, as they may not represent the complexities of the phenomenon being measured.
Moreover, conceptually, there are other aspects of the job demands-resources model not considered in this study, specifically
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concerning other types of job resources. For example, within the healthcare sector, other important job resources concern rewards,
including prospects for professional growth, organisational fairness, and staff adequacy (Marzocchi et al., 2024). However, more
recent iterations of the job demands-resources model focus on the role of personal resources, such as resilience and self-efficacy and

engaging leadership, both of which may play an important part in the way job resources are allocated. This warrants future studies, as
these resources can influence workplace dynamics and well-being.

5. Conclusions

We have advanced the job demands-resources model by highlighting the role of the profession as a moderating factor for the
buffering of resources in the demand-burnout complaint association in the Swedish healthcare sector. We have shown that job re-
sources, especially control and social support, buffer the effects of specific job demands differently depending on the profession. This
underscores the significance of profession-specific job demands and resources in understanding burnout among Swedish healthcare
professionals and potentially those in other countries.
Declarations

Consent for publication

All survey participants consented to publication when they logged in to the web survey or posted the paper survey.

Prior use of dataset

This work is part of a larger cohort, Longitudinal occupational health survey for healthcare Sweden (LOHHCS), and has similarities
with previously published work utilising the full sample (physicians, RNs, and nurse assistants), as well as similar variables; e.g., the
Burnout Assessment Tool, quantitative demands, and work-life interference. Previous researchers have focused on either one specific
profession, one specific theoretical model, or cross-sectional data. In this paper, we investigated the buffering effect within the job
demands-resources model and compared healthcare professions, for which these data have not been utilised before.

Similar studies include: Gynning, Britta Elsert, Elin Karlsson, Kevin Teoh, Per Gustavsson, Filip Christiansen, and Emma Brulin.
”Contextualising the Job Demands-Resources Model: A Cross-Sectional Study of the Psychosocial Work Environment across Different
Healthcare Professions”. Human Resources for Health 22, nr 77 (2024).

Funding

This work was supported by the Swedish Research Council (grant number: 2022-00,806) and followed the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) reporting guidelines for cohort studies (von Elm et al., 2008).

CRediT authorship contribution statement

Britta E Gynning: Writing — original draft, Methodology, Investigation, Formal analysis, Conceptualization. Elin Karlsson:
Writing — review & editing, Supervision, Conceptualization. Kevin Teoh: Writing — review & editing, Supervision, Methodology,
Formal analysis, Conceptualization. Per Gustavsson: Writing — review & editing, Supervision. Filip Christiansen: Writing — review &

editing. Emma Brulin: Writing — review & editing, Supervision, Project administration, Methodology, Investigation, Funding
acquisition, Formal analysis, Conceptualization.

Declaration of competing interest
The authors have nothing to declare.
Data availability

The data that support the findings of this study are available on request from the corresponding author. The data are not publicly
available due to privacy or ethical restrictions.

Acknowledgements

We would like to thank all the healthcare professionals who participated in this study and made this article possible
Supplementary materials

Supplementary material associated with this article can be found, in the online version, at doi:10.1016/j.ijnsa.2025.100397.

11


https://doi.org/10.1016/j.ijnsa.2025.100397

B.E. Gynning et al. International Journal of Nursing Studies Advances 9 (2025) 100397
References

Ahlstedt, C., Moberg, L., Brulin, E., Nyberg, A., 2024. Social support from manager and co-workers in relation to registered nurses’ work motivation in three
healthcare settings: A cross-sectional study of a Swedish national sample. J. Nurs. Scholarsh. 00, 1-12. https://doi.org/10.1111/jnu.12995.

Albrecht, S.C., Kecklund, G., Rajaleid, K., Leineweber, C., 2017. The longitudinal relationship between control over working hours and depressive symptoms: results
from SLOSH, a population-based cohort study. J. Affect. Disord. 215, 143-151. https://doi.org/10.1016/j.jad.2017.03.010.

Bakker, A.B., Demerouti, E., Euwema, M.C., 2005. Job resources buffer the impact of Job demands on burnout. J. Occup. Health Psychol. 10, 170-180. https://doi.
org/10.1037/1076-8998.10.2.170.

Barnard, N.B., Rothmann, S., De Beer, L.T., Lubbe, W., 2023. Burnout of emergency nurses in a South African context: the role of job demands and resources, and
capabilities. Front. Psychol. 14, 1119063. https://doi.org/10.3389/fpsyg.2023.1119063.

Bell, M.L., Fairclough, D.L., Fiero, M.H., Butow, P.N., 2016. Handling missing items in the Hospital Anxiety and Depression Scale (HADS): a simulation study. BMC.
Res. Notes. 9, 479. https://doi.org/10.1186/513104-016-2284-z.

Berthelsen, H., Westerlund, H., Bergstrom, G., Burr, H., 2020. Validation of the Copenhagen psychosocial questionnaire Version III and establishment of benchmarks
for psychosocial risk management in Sweden. Int. J. Environ. Res. Public Health 17, 3179. https://doi.org/10.3390/ijerph17093179.

Brulin, E., Elsert Gynning, B., 2023. En kartldggning av arbetsmilj6 och hélsa hos underskoterskor, sjukskoterskor och lékare i den offentliga halso- och sjukvéarden [A
report of work environment and health among assistant nurses, registered nurses and physicians in Sweden’s public healthcare system] (No. 2023:12).
Myndigheten for Arbetsmiljokunskap. [Swedish Agency for Work Environment Expertise], Gavle.

Brulin, E., Lidwall, U., Seing, L., Nyberg, A., Landstad, B., Sjostrom, M., Badthe, F., Nilsen, P., 2023. Healthcare in distress: A survey of mental health problems and the
role of gender among nurses and physicians in Sweden. J. Affect. Disord. 339, 104-110. https://doi.org/10.1016/j.jad.2023.07.042.

Brulin, E., Wilczek, A., Ekberg, K., Lidwall, U., De Beer, L.T., Hadzibajramovic, E., Landstad, B.J., Nyberg, A., 2025. Predictive value of burnout complaints and
depressive symptoms for medically certified sickness absence among physicians in Sweden: a 1 year follow-up observational study. BMJ Open. 15, €090966.
https://doi.org/10.1136/bmjopen-2024-090966.

Burr, H., Berthelsen, H., Moncada, S., Niibling, M., Dupret, E., Demiral, Y., Oudyk, J., Kristensen, T.S., Llorens, C., Navarro, A., Lincke, H.-J., Bocéréan, C., Sahan, C.,
Smith, P., Pohrt, A., 2019. The third version of the Copenhagen psychosocial questionnaire. Saf. Health Work 10, 482-503. https://doi.org/10.1016/].
shaw.2019.10.002.

Christiansen, F., Gynning, B.E., Lashari, A., Johansson, G., Brulin, E., 2024. Associations between effort-reward imbalance and risk of burnout among Swedish
physicians. Occup. Med. 74, 355-363. https://doi.org/10.1093/0occmed/kqae039.

De Beer, L.T., Schaufeli, W.B., Bakker, A.B., 2022. Investigating the validity of the short form Burnout Assessment Tool: A job demands-resources approach. Afr. J.
Psychol. Assess. 4. https://doi.org/10.4102/ajopa.v4i0.95.

Demerouti, E., Bakker, A.B., 2023. Job demands-resources theory in times of crises: new propositions. Organ. Psychol. Rev. 13, 209-236. https://doi.org/10.1177/
20413866221135022.

Demerouti, E., Bakker, A.B., Nachreiner, F., Schaufeli, W.B., 2001. The job demands-resources model of burnout. J. Appl. Psychol. 86, 499-512. https://doi.org/
10.1037/0021-9010.86.3.499.

European Foundation for the Improvement of Living and Working Conditions., 2016. In: 6th European working conditions survey. Publications Office, LU.

Fagerlind Stahl, A.-C., Stahl, C., Smith, P., 2018. Longitudinal association between psychological demands and burnout for employees experiencing a high versus a
low degree of job resources. BMC. Public Health 18, 915. https://doi.org/10.1186/512889-018-5778-x.

Fisher, G.G., Bulger, C.A., Smith, C.S., 2009. Beyond work and family: A measure of work/nonwork interference and enhancement. J. Occup. Health Psychol. 14,
441-456. https://doi.org/10.1037/a0016737.

Garman, A.N., Leach, D.C., Spector, N., 2006. Worldviews in collision: conflict and collaboration across professional lines. J. Organ. Behav. 27, 829-849. https://doi.
org/10.1002/job.394.

Gynning, B.E., Karlsson, E., Teoh, K., Gustavsson, P., Christiansen, F., Brulin, E., 2024. Contextualising the job demands-resources model: a cross-sectional study of
the psychosocial work environment across different healthcare professions. Hum. Resour. Health 22. https://doi.org/10.1186/512960-024-00958-1.

Hadzibajramovi¢, E., Hansson, M., Akerstrom, M., Dencker, A., Hensing, G., 2022. Burnout among midwives—The factorial structure of the burnout assessment tool
and an assessment of burnout levels in a Swedish national sample. BMC. Health Serv. Res. 22, 1167. https://doi.org/10.1186/512913-022-08552-8.

Hadzibajramovi¢, E., Schaufeli, W., De Witte, H., 2020. A Rasch analysis of the Burnout Assessment Tool (BAT). PLoS. One 15, e0242241. https://doi.org/10.1371/
journal.pone.0242241.

Haggqvist, E., Ekberg, Kerstin, Lidwall, U., Nyberg, A., Landstad, B.J., Wilczek, A., Badthe, F., Sjostrom, M., 2022. The Swedish HealthPhys Study: Study description
and prevalence of clinical burnout and major depression among physicians. Chronic Stress 6, 1-8. https://doi.org/10.1177/24705470221083866.

Hall, L.H., Johnson, J., Watt, 1., Tsipa, A., O’Connor, D.B., 2016. Healthcare staff wellbeing, burnout, and patient safety: a systematic review. PLoS. One 11, e0159015.
https://doi.org/10.1371/journal.pone.0159015.

Hall, P., 2005. Interprofessional teamwork: professional cultures as barriers. J. Interprof. Care 19, 188-196. https://doi.org/10.1080/13561820500081745.

Hausser, J.A., Mojzisch, A., Niesel, M., Schulz-Hardt, S., 2010. Ten years on: A review of recent research on the job demand-Control (-Support) model and
psychological well-being. Work Stress. 24, 1-35. https://doi.org/10.1080/02678371003683747.

Hayes, A.F., 2022. Introduction to mediation, moderation, and conditional process analysis: a regression-based approach. Methodology in the Social Sciences, Third
edition. ed. The Guilford Press, New York; London.

Huth, K.B.S., Chung-Yan, G.A., 2023. Quantifying the evidence for the absence of the job demands and job control interaction on workers’ Well-being: A bayesian
meta-analysis. J. Appl. Psychol. 108, 1060-1072. https://doi.org/10.1037/apl0001066.

Jacobshagen, N., 2006. Illegitimate tasks, Illegitimate stressors: Testing a New Stressor-Strain Concept. University of Bern, Bern.

Karasek, R., Theorell, T., 1990. Healthy Work: Stress, Productivity, and the Reconstruction of Working Life. Basic Books, New York, N.Y.

Karasek, R.A., 1979. Job demands, Job decision latitude, and mental strain: implications for Job redesign. Adm. Sci. Q. 24, 285. https://doi.org/10.2307/2392498.

Kinman, G., Divey, A., Teoh, K., 2023. Burnout in Healthcare: Risk Factors and Solutions. The Society of Occupational Medicine, London.

Larsen, A.D., Ropponen, A., Hansen, J., Hansen, A.M., Kolstad, H.A., Koskinen, A., Hirmi, M.L, Garde, A.H., 2020. Working time characteristics and long-term
sickness absence among Danish and Finnish nurses: a register-based study. Int. J. Nurs. Stud. 112, 103639. https://doi.org/10.1016/j.ijnurstu.2020.103639.

Lavoie-Tremblay, M., Trépanier, S.-G., Fernet, C., Bonneville-Roussy, A., 2014. Testing and extending the triple match principle in the nursing profession: a
generational perspective on job demands, job resources and strain at work. J. Adv. Nurs. 70, 310-322. https://doi.org/10.1111/jan.12188.

Leineweber, C., Wege, N., Westerlund, H., Theorell, T., Wahrendorf, M., Siegrist, J., 2010. How valid is a short measure of effort-reward imbalance at work? A
replication study from Sweden. Occup. Environ. Med. 67, 526-531. https://doi.org/10.1136/0em.2009.050930.

Lesener, T., Gusy, B., Wolter, C., 2019. The job demands-resources model: A meta-analytic review of longitudinal studies. Work Stress. 33, 76-103. https://doi.org/
10.1080/02678373.2018.1529065.

Madsen, M.D., Cedergreen, P., Nielsen, J., @stergaard, D., 2023. Healthcare professionals’ perception of their working environment and how to handle mental strain.
Acta Anaesthesiol. Scand. 67, 979-986. https://doi.org/10.1111/aas.14249.

Magnusson Hanson, L.L., Leineweber, C., Persson, V., Hyde, M., Theorell, T., Westerlund, H., 2018. Cohort Profile: the Swedish Longitudinal Occupational Survey of
Health (SLOSH). Int. J. Epidemiol. 47, 691-692i. https://doi.org/10.1093/ije/dyx260.

Manzano-Garcia, G., Ayala, J.-C., 2017. Insufficiently studied factors related to burnout in nursing: results from an e-Delphi study. PLoS. One 12, e0175352. https://
doi.org/10.1371/journal.pone.0175352.

Marzocchi, 1., Nielsen, K., Di Tecco, C., Vignoli, M., Ghelli, M., Ronchetti, M., Iavicoli, S., 2024. Job demands and resources and their association with employee well-
being in the European healthcare sector: a systematic review and meta-analysis of prospective research. Work Stress. 1-28. https://doi.org/10.1080/
02678373.2024.2308812.

12


https://doi.org/10.1111/jnu.12995
https://doi.org/10.1016/j.jad.2017.03.010
https://doi.org/10.1037/1076-8998.10.2.170
https://doi.org/10.1037/1076-8998.10.2.170
https://doi.org/10.3389/fpsyg.2023.1119063
https://doi.org/10.1186/s13104-016-2284-z
https://doi.org/10.3390/ijerph17093179
http://refhub.elsevier.com/S2666-142X(25)00102-X/sbref0007
http://refhub.elsevier.com/S2666-142X(25)00102-X/sbref0007
http://refhub.elsevier.com/S2666-142X(25)00102-X/sbref0007
https://doi.org/10.1016/j.jad.2023.07.042
https://doi.org/10.1136/bmjopen-2024-090966
https://doi.org/10.1016/j.shaw.2019.10.002
https://doi.org/10.1016/j.shaw.2019.10.002
https://doi.org/10.1093/occmed/kqae039
https://doi.org/10.4102/ajopa.v4i0.95
https://doi.org/10.1177/20413866221135022
https://doi.org/10.1177/20413866221135022
https://doi.org/10.1037/0021-9010.86.3.499
https://doi.org/10.1037/0021-9010.86.3.499
http://refhub.elsevier.com/S2666-142X(25)00102-X/sbref0015
https://doi.org/10.1186/s12889-018-5778-x
https://doi.org/10.1037/a0016737
https://doi.org/10.1002/job.394
https://doi.org/10.1002/job.394
https://doi.org/10.1186/s12960-024-00958-1
https://doi.org/10.1186/s12913-022-08552-8
https://doi.org/10.1371/journal.pone.0242241
https://doi.org/10.1371/journal.pone.0242241
https://doi.org/10.1177/24705470221083866
https://doi.org/10.1371/journal.pone.0159015
https://doi.org/10.1080/13561820500081745
https://doi.org/10.1080/02678371003683747
http://refhub.elsevier.com/S2666-142X(25)00102-X/sbref0026
http://refhub.elsevier.com/S2666-142X(25)00102-X/sbref0026
https://doi.org/10.1037/apl0001066
http://refhub.elsevier.com/S2666-142X(25)00102-X/sbref0028
http://refhub.elsevier.com/S2666-142X(25)00102-X/sbref0029
https://doi.org/10.2307/2392498
http://refhub.elsevier.com/S2666-142X(25)00102-X/sbref0031
https://doi.org/10.1016/j.ijnurstu.2020.103639
https://doi.org/10.1111/jan.12188
https://doi.org/10.1136/oem.2009.050930
https://doi.org/10.1080/02678373.2018.1529065
https://doi.org/10.1080/02678373.2018.1529065
https://doi.org/10.1111/aas.14249
https://doi.org/10.1093/ije/dyx260
https://doi.org/10.1371/journal.pone.0175352
https://doi.org/10.1371/journal.pone.0175352
https://doi.org/10.1080/02678373.2024.2308812
https://doi.org/10.1080/02678373.2024.2308812

B.E. Gynning et al. International Journal of Nursing Studies Advances 9 (2025) 100397

McVicar, A., 2016. Scoping the common antecedents of job stress and job satisfaction for nurses (2000-2013) using the job demands-resources model of stress. J. Nurs.
Manage 24, E112-E136. https://doi.org/10.1111/jonm.12326.

Menghini, L., Balducci, C., 2021. The importance of contextualized psychosocial risk indicators in workplace stress assessment: evidence from the healthcare sector.
Int. J. Environ. Res. Public Health 18, 3263. https://doi.org/10.3390/ijerph18063263.

O’Connor, D.B., Hall, L.H., Johnson, J., 2020. Job strain, burnout, wellbeing and patient safety in healthcare professionals. Eds. In: Montgomery, A., van der Doef, M.,
Panagopoulou, E., Leiter, M.P. (Eds.), Connecting Healthcare Worker Well-Being, Patient Safety and Organisational Change, Aligning Perspectives on Health,
Safety and Well-Being. Springer International Publishing, Cham, pp. 11-23. https://doi.org/10.1007/978-3-030-60998-6_2.

Rodrigues, H., Cobucci, R., Oliveira, A., Cabral, J.V., Medeiros, L., Gurgel, K., Souza, T., Goncalves, A.K., 2018. Burnout syndrome among medical residents: A
systematic review and meta-analysis. PLoS. One 13, e0206840. https://doi.org/10.1371/journal.pone.0206840.

Salyers, M.P., Bonfils, K.A., Luther, L., Firmin, Ruth L., White, D.A., Adams, E.L., Rollins, A.L., 2017. The relationship between professional burnout and quality and
safety in healthcare: A meta-analysis. J. Gen. Intern. Med. 32, 475-482. https://doi.org/10.1007/s11606-016-3886-9.

Schaufeli, W., De Witte, H., 2023. Burnout assessment Tool (BAT): A fresh look at burnout. In: Krégeloh, C.U., Alyami, M., Medvedev, O.N. (Eds.), International
Handbook of Behavioral Health Assessment. Springer International Publishing, Cham, pp. 1-24. https://doi.org/10.1007/978-3-030-89738-3 54-1.

Schaufeli, W.B., 2017. Applying the job demands-resources model. Organ. Dyn. 46, 120-132. https://doi.org/10.1016/j.orgdyn.2017.04.008.

Schaufeli, W.B., Desart, S., De Witte, H., 2020. Burnout assessment Tool (BAT)—Development, validity, and reliability. Int. J. Environ. Res. Public Health 17, 9495.
https://doi.org/10.3390/ijerph17249495.

Siegrist, J., Starke, D., Chandola, T., Godin, I., Marmot, M., Biedhammer, I., Peter, R., 2004. The measurement of effort-reward imbalance at work. Soc. Sci. Med.
1483-1499.

Stengard, J., Leineweber, C., Berthelsen, H., 2024. Illegitimate work tasks: an investigation of psychometric properties of the Swedish version of the BITS instrument
and its suitability in human versus ‘non-human’ service occupations. BMC. Public Health 24, 1935. https://doi.org/10.1186/512889-024-19393-x.

Teoh, K., Hassard, J., 2020. Linking organisational factors and patient care: does healthcare workers’ Well-being matter? In: Montgomery, A., van der Doef, M.,
Panagopoulou, E., Leiter, M.P. (Eds.), Connecting Healthcare Worker Well-Being, Patient Safety and Organisational Change, Aligning Perspectives on Health,
Safety and Well-Being. Springer International Publishing, Cham, pp. 41-57. https://doi.org/10.1007/978-3-030-60998-6_4.

Teoh, K.R.H., Hassard, J., Cox, T., 2020. Individual and organizational psychosocial predictors of hospital doctors’ work-related well-being: A multilevel and
moderation perspective. Health Care Manage. Rev. 45, 162-172. https://doi.org/10.1097/HMR.0000000000000207.

Teoh, K.R.H., Hassard, J., Cox, T., 2019. Doctors’ perceived working conditions and the quality of patient care: a systematic review. Work Stress. 33, 385-413.
https://doi.org/10.1080/02678373.2019.1598514.

Von Elm, E., Altman, D.G., Egger, M., Pocock, S.J., Ggtzsche, P.C., Vandenbroucke, J.P., 2008. The strengthening the reporting of Observational Studies in
Epidemiology (STROBE) statement: guidelines for reporting observational studies. J. Clin. Epidemiol. 61, 344-349. https://doi.org/10.1016/j.
jelinepi.2007.11.008.

Weeratunga, V., Buick, F., O’Donnell, M.E., Blackman, D.A., Glennie, M., 2024. Well-being in the public service: a multi-level analysis of job demands and job
resources. Int. J. Public Adm. 1-16. https://doi.org/10.1080/01900692.2024.2365866.

Xanthopoulou, D., Bakker, A.B., Demerouti, E., Schaufeli, W.B., 2009. Reciprocal relationships between job resources, personal resources, and work engagement.
J. Vocat. Behav. 74, 235-244. https://doi.org/10.1016/].jvb.2008.11.003.

Xanthopoulou, D., Bakker, A.B., Demerouti, E., Schaufeli, W.B., 2007. The role of personal resources in the job demands-resources model. Int. J. Stress. Manage 14,
121-141. https://doi.org/10.1037/1072-5245.14.2.121.

13


https://doi.org/10.1111/jonm.12326
https://doi.org/10.3390/ijerph18063263
https://doi.org/10.1007/978-3-030-60998-6_2
https://doi.org/10.1371/journal.pone.0206840
https://doi.org/10.1007/s11606-016-3886-9
https://doi.org/10.1007/978-3-030-89738-3_54-1
https://doi.org/10.1016/j.orgdyn.2017.04.008
https://doi.org/10.3390/ijerph17249495
http://refhub.elsevier.com/S2666-142X(25)00102-X/sbref0048
http://refhub.elsevier.com/S2666-142X(25)00102-X/sbref0048
https://doi.org/10.1186/s12889-024-19393-x
https://doi.org/10.1007/978-3-030-60998-6_4
https://doi.org/10.1097/HMR.0000000000000207
https://doi.org/10.1080/02678373.2019.1598514
https://doi.org/10.1016/j.jclinepi.2007.11.008
https://doi.org/10.1016/j.jclinepi.2007.11.008
https://doi.org/10.1080/01900692.2024.2365866
https://doi.org/10.1016/j.jvb.2008.11.003
https://doi.org/10.1037/1072-5245.14.2.121

	Do job resources buffer the harmful effects of job demands on burnout complaints? A 1-year cohort study of Swedish healthca ...
	1 Background
	1.1 Theoretical framework: The job demand resources model

	2 Method
	2.1 Study setting
	2.2 Data collection and study participation
	2.2.1 Data collection
	2.2.2 Study participation
	2.2.3 Drop-out analysis

	2.3 Study measures
	2.3.1 Outcome: burnout complaints
	2.3.2 Exposures
	2.3.2.1 Job demands
	2.3.2.2 Job resources

	2.3.3 Potential confounders

	2.4 Statistical analysis
	2.4.1 Descriptive statistics
	2.4.2 Moderation analysis


	3 Results
	3.1 Description of study sample
	3.1.1 Mean value patterns in work factors and burnout complaints

	3.2 Do job resources buffer the association between job demands and subsequent burnout complaints?
	3.2.1 Are there variations by each profession?
	3.2.2 Does the healthcare profession moderate how job resources buffer the association between job demands and subsequent b ...


	4 Discussion
	4.1 Practical implications
	4.2 Strengths and limitations

	5 Conclusions
	Declarations
	Consent for publication
	Prior use of dataset

	Funding
	CRediT authorship contribution statement
	Declaration of competing interest
	Data availability
	Acknowledgements
	Supplementary materials
	References


