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ABSTRACT

Background and Purpose: Healthcare workers face substantial physical and psychological job demands
that can affect their work ability. Although previous studies have examined the relationships between
psychosocial factors and work ability individually, few have addressed their combined effects within a
comprehensive, theory-driven framework. Grounded in the job demands-resources (JD-R) model, this
study explored the pathways between psychosocial factors and work ability among Iranian healthcare
workers. Data were analyzed using structural equation modeling (SEM) to examine the direct and indirect
effects of psychosocial factors, including job demands, leadership, job satisfaction, and general health.

Materials and Methods: This cross-sectional study included 579 healthcare workers in Iran. Data
were collected using self-administered questionnaires, including the work ability index (WAI) and
selected dimensions of the Copenhagen psychosocial questionnaire Il (COPSOQ Il). Descriptive
statistics, the Pearson correlation, and SEM were used. Model fit was evaluated using comparative
fit index (CFI), Tucker-Lewis index (TLI), goodness of fit index (GFl), and root mean square error of
approximation (RMSEA) (P<0.05).

Results: Work ability was negatively correlated with job satisfaction (r=-0.378), leadership (r=-
0.249), and job demands (r=-0.259) (all P<0.01), and showed a weak positive correlation with
general health (r=0.094, P<0.05). The SEM showed excellent fit (x>=0.756, df=2, P=0.685; CFI=1;
TLI=1.02; GFI=0.99; RMSEA=0). Leadership had a significant indirect effect on work ability through
job satisfaction (B=-0.142), while job demands had a direct negative effect (3=-0.19). General
health was not a significant predictor in the final model.

Conclusion: Job demands directly reduce work ability, while leadership has a negative indirect effect
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Introduction

ork ability (WA) was initially conceived
in the 1980s by the Finnish Institute of
Occupational Health to evaluate work-
place health and age-related work
capacity [1]. It reflects the balance be-
tween individual resources and job demands, encom-
passing physical and mental capacities, work character-
istics, and future ability to meet job requirements [2].

WA is a multifactorial construct influenced by numer-
ous individual and occupational factors. Prior reviews
have identified a wide variety of antecedents, includ-
ing physical, mental, emotional, and psychosocial job
demands; work conditions; job resources; job control;
fairness; and job security, as well as demographic char-
acteristics, health status, and lifestyle factors [3-5].

Although initial efforts have been made to examine
factors influencing WA, the mechanisms through which
organizational and psychosocial variables jointly shape
WA remain insufficiently understood. Most prior studies
have investigated these factors separately, limiting the
development of integrated explanatory models [5].

Theoretical frameworks such as lifespan development
[6], job demand-resources [7], and job demand-con-
trol [8] provide useful foundations for understanding
WA, proposing that job demands contribute to health
impairment while job resources, including supportive
leadership, enhance motivation and work ability [9].
The job demands-resources (JD-R) model stands outas a
particularly comprehensive and flexible framework [8].
However, existing empirical research rarely incorporates
these theoretical elements into a single comprehensive
structural equation model that captures the direct and
indirect interactions among job demands, leadership,
job satisfaction, and general health [3].

Healthcare workers face high emotional labor, role
ambiguity, heavy workload, and continuous exposure
to human suffering, all of which may influence WA. Nu-
merous studies have examined the association between
WA and physical/mental/psychosocial job demands [10-
12]. However, these findings are mixed, likely due to dif-
ferences in job contexts, variations in how job demands
are defined, and the influence of moderating organiza-
tional factors [13]. Leadership and job satisfaction have
also been identified as relevant psychosocial variables,
with evidence suggesting that effective leadership en-
hances job satisfaction and may indirectly support WA
[14, 15]. Nevertheless, the mediating roles of job sat-
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isfaction and general health remain theoretically un-
derdeveloped and empirically under examined within
comprehensive structural equation models based on
the JD-R framework [16].

Given these limitations, there is a clear need for in-
tegrated models that simultaneously assess organiza-
tional, psychosocial, and individual variables to clarify
their combined direct and indirect effects on WA. Such
comprehensive analyses are particularly scarce in non-
Western settings and among healthcare workers. There-
fore, the present study develops and tests a compre-
hensive structural equation model fully grounded in the
JD-R model. This study aimed to explore and test the
pathways between psychosocial factors and work ability
among Iranian healthcare workers. Data were analyzed
using structural equation modeling (SEM) to examine
the direct and indirect effects of psychosocial factors,
including job demands, leadership, job satisfaction, and
general health. The study focused on psychosocial fac-
tors within the JD-R framework rather than a compre-
hensive structural model.

Materials and Methods

The participants in this cross-sectional study were
employees of township healthcare centers in northern
Iran. A stratified random sampling method was used to
ensure representativeness across different healthcare
units. Stratification was based on the type of healthcare
unit (clinics, hospitals, and rural and urban healthcare
centers) to ensure proportional representation from
each unit. Within each stratum, the participants were
randomly selected from the list of eligible healthcare
professionals, including nurses, physicians, midwives,
and allied health staff. The number of participants in
each stratum was determined proportionally to the size
of the unit to maintain representativeness.

The inclusion criteria were clearly defined as health-
care practitioners directly engaged in patient care or
healthcare delivery, including nurses, physicians, mid-
wives, and allied health staff, with at least 1 year of work
experience. The exclusion criteria comprised administra-
tive personnel, office staff, accountants, cleaning work-
ers, and others not directly engaged in healthcare provi-
sion. As the health centers include various medical and
health departments (healthcare clinics, hospitals, and
rural and urban healthcare centers), only eligible health-
care workers meeting these criteria were included. Out
of 579 invited participants, 579 completed the question-
naire and were included in the analysis (response rate:
100%). Non-response bias was therefore not applicable.
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All participants met the inclusion criteria of becoming
healthcare practitioners intimately engaged in patient
care or healthcare service delivery. A self-administered
guestionnaire was used to gather data on demographic
and job-related characteristics (age, job experience, job
type, and gender) and study variables. Before data col-
lection, the study objectives were clearly explained, and
Informed consent was acquired from all individuals.

Psychosocial factors and general health

To assess job demands, leadership status, job satisfac-
tion, and general health, items from the second version
of the Copenhagen psychosocial questionnaire (COP-
SOQ 1) were used. The COPSOQ Il, as a multi-theory-
based instrument, is appropriate for a wide range of
analytical levels. The psychometric properties of the
COPSOQ have been validated across multiple languages
[17]. We used selected subscales from COPSOQ I, spe-
cifically the emotional job demand dimension and items
reflecting quantitative workload, to focus on the most
relevant aspects of job demands affecting healthcare
workers in this context [18]. Although the official, vali-
dated Persian version does not include a formal “quanti-
tative demands” dimension, these items were adapted
from prior literature and contextualized to reflect the
most significant workload intensity and emotional chal-
lenges faced by healthcare professionals [19].

Other dimensions of COPSOQ Il were not included
to reduce participant burden and because they were
deemed less critical for the current study’s aims. The
reliability of the Persian version was verified, with a
Cronbach a ranging from 0.75 to 0.89 [20]. Some items
included “How often do you not have time to complete
all your work tasks?”, “Is your work unevenly distributed
so it piles up?”, and “Is your work emotionally demand-
ing?” A 5-option scoring system was used to rate re-
sponses (1=always; 2=often; 3=sometimes; 4=seldom;
5=never or hardly ever). Leadership quality was as-
sessed using 4 items, with each person directly evaluat-
ing their manager. The items included “Makes sure that
the individual member of staff has good development
opportunities,” “Gives high priority to job satisfaction,”
“Is good at work planning?”, and “Is good at solving con-
flicts?” The items were rated on a 5-point Likert scale
ranging from 1 (to a very small extent) to 5 (to a very
large extent). Job satisfaction was measured by consid-
ering participants’ perspectives on future job prospects,
the physical condition of the work environment, and the
use of their skills. Participants rated their satisfaction on
a scale from “very dissatisfied” to “very satisfied.”
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Furthermore, a single-item scale was used to assess
general health, in which participants rated their overall
health. The response options ranged from “excellent=1"
to “poor=5." We acknowledge that using a single-item
measure may limit psychometric robustness for latent
variable modeling. However, evidence from prior stud-
ies indicates that single-item measures of health can
serve as valid and reliable proxies for general health in
epidemiological and occupational health research [21],
and limitations are discussed in the manuscript.

Work ability

Despite the availability of numerous instruments to as-
sess work ability, the work ability index (WAI) has been
employed more extensively. The WAI is the product of a
multidisciplinary team encompassing psychology, physiol-
ogy, medicine, biostatistics, and epidemiology [22]. The
WAI comprises 60 items organized into 7 dimensions: cur-
rent WA relative to a lifetime best, WA in relation to the de-
mands of the job, amount of physician-diagnosed diseases
(indicated by the participant on a checklist of 50 potential
diseases), evaluation of impairment resulting from disease
or injury, total sick leave days accrued in the past year, the
assessment of the individual’s capacity to fulfil their oc-
cupational responsibilities from a health perspective in
two years, and assessment of mental health utilized in the
workplace over the past three months.

In the present study, the overall WAI score was calculated
according to the standard scoring procedure and used as
a global indicator of work ability. The seven individual di-
mensions were not analyzed separately. This approach has
been adopted in numerous previous studies and allows for
an integrated assessment of functional capacity, health sta-
tus, and perceived ability to meet job demands [23].

The WAI is a self-reported instrument and does not
provide clinical diagnoses. Several of its components
are directly related to health status, including diag-
nosed diseases, work impairment due to illness, sick-
ness absence, and expectations regarding future work
ability. As a result, the WAI represents a multidimen-
sional construct that combines health-related factors
with perceived work performance. In the present study,
work ability was therefore conceptualized as an overall
indicator reflecting both health and functional capac-
ity, rather than being interpreted as a purely medical
or purely performance-based outcome. The potential
conceptual overlap between work ability and general
health was taken into account in the interpretation of
the findings.
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Conceptual model and statistical analysis

A conceptual model based on the JD-R framework was
developed to examine relationships among study vari-
ables (Figure 1). The model was specified using SEM to
estimate simultaneous direct and indirect paths among
the variables, guided by the JD-R framework. Leader-
ship was hypothesized to be positively associated with
job satisfaction (B=0.47) and to have a potential direct
effect on work ability. In contrast, job demands were ex-
pected to negatively affect work ability, general health,
and job satisfaction (B=-0.19). General health and job
satisfaction were initially considered as potential me-
diators to explore indirect pathways between psycho-
social factors and work ability. Model paths were con-
structed a priori and informed by previous literature
[15, 16, 24, 25]. Descriptive statistics summarized so-
ciodemographic characteristics and study variables. The
Pearson correlation was used to examine associations
between psychosocial factors and work ability. SEM
with maximum-likelihood estimation was then applied
to test the hypothesized relationships. Model assump-
tions, including normality, linearity, and the absence of
multicollinearity, were checked and found to be satis-
fied. Goodness-of-fit indices included root mean square
error of approximation (RMSEA)<0.08, goodness of fit
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index (GFI) >0.8, comparative fit index (CFI) >0.9, and
Tucker-Lewis index (TLI) >0.9 [26].

Minor post-hoc modifications based on modification
indices were made to improve model fit, including the
removal of the non-significant direct path from general
health to work ability and the addition of a path from
job demands to job satisfaction. These modifications
were theoretically justified and did not alter the core
hypothesized structure of the JD-R model.

Results

A total of 579 healthcare workers participated in the
study, all of whom completed the questionnaires, re-
sulting in a response rate of 100%. The majority of
participants were female (60.1%), with a MeanSD
age of 36.2+8.5 years (range: 22—65 years). The mean
job experience was 11.3+8 years (range: 1-31 years).
All employees worked full-time, with most following a
standard one-shift schedule. Additionally, 65.6% of par-
ticipants held at least a bachelor’s degree.

The questionnaire used to measure the study variables
was developed based on a comprehensive literature re-
view and expert panel input to ensure content validity
and relevance. Construct validity was assessed using

Table 1. Construct validity of the Copenhagen psychosocial questionnaire

Corrected Cronbach Confirmatory Factor Analysis Critical
Item MeantSD Item—total o if Item ] ) ] Rate P
Correlations Deleted Standardized Regression Weight

D1 2.905+1.06 0.345 0.72 0.324 66.356 <0.001
D2 3.247+0.85 0.439 0.621 0.374 92.011 <0.001
D4 3.1986+1.07 0.657 0.591 0.847 72.237 <0.001
JD5 3.3782+1.1 0.657 0.54 0.935 73.857 <0.001
ID6 3.7703+0.98 0.448 0.627 0.605 92.629 <0.001
LD1 1.6339+0.63 0.732 0.895 0.69 62.004 <0.001
LD2 1.6408+0.7 0.669 0.926 0.63 56.395 <0.001
LD3 1.6114+0.66 0.776 0.902 0.914 58.315 <0.001
LD4 1.639+0.68 0.767 0.865 0.892 58.405 <0.001
JS1 2.2625+0.8 0.686 0.796 0.731 68.036 <0.001
1S2 2.3851+0.91 0.66 0.813 0.698 64.106 <0.001
JS3 2.1434+0.68 0.736 0.681 0.836 76.154 <0.001
IS4 2.1934+0.79 0.711 0.727 0.813 66.548 <0.001
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Table 2. Model fit statistics for the structural equation modeling of work ability determinants

Fit Index Model Value Recommended Threshold Interpretation
¥? (chi-square) 0.756

Df 2

P 0.685 >0.05 Excellent

x¥df 0.378 <3.0 (excellent) Excellent

CFl 1 >0.95 (excellent) Excellent

TLI 1.02 >0.95 (excellent) Excellent

RMSEA 0 <0.05 (excellent) Excellent

GFI 0.99 >0.95 (excellent) Excellent

AGFI 0.99 >0.95 (excellent) Excellent

Abbreviations: df: Degree of freedom; CFl: Comparative fit index; TLI: Tucker-Lewis index; RMSEA: Root mean square error of approxima-

tion; GFl: Goodness of fit index; AGFI: Adjusted goodness of fit index.

confirmatory factor analysis (CFA), and internal consis-
tency was evaluated using the Cronbach a. The psycho-
metric results confirmed the instrument’s validity and
reliability within this sample. The average Cronbach’s a
values for job demands, leadership, and job satisfaction
were 0.71, 0.92, and 0.81, respectively (Table 1).

The fit of the structural model was evaluated using var-
ious goodness-of-fit metrics (Table 2). The initial model
demonstrated excellent fit across all indices: x*=0.756
(df=2, P=0.685), x¥df=0.378, CFI=1, TLI=1.02, GFI=0.99,
adjusted GFI=0.99, and RMSEA=0. These values indicate
an excellent fit between the model and the observed
data. Figure 2 displays the paths and factor loadings for
the study scales and items.

Table 3 provides descriptive statistics and correla-
tions among the study variables. The WAI was signifi-
cantly negatively correlated with leadership (r=-0.249,
P<0.01), job satisfaction (r=-0.378, P<0.01), and job

demand (r=-0.259, P<0.01). At the same time, a weaker
positive correlation was observed with general health
(r=0.094, P<0.05). These correlation directions were
unexpected and should be considered exploratory find-
ings. The structural equation model revealed a negative
direct effect of job demands on WAI (B=-0.19), reflect-
ing their unique contribution after accounting for me-
diating variables such as job satisfaction. The weak and
non-significant effect of general health suggests its me-
diating role is limited.

Following AMOS guidelines, several model modifica-
tions were made. Specifically, the non-significant direct
path from general health to work ability was removed,
and a path from job demands to job satisfaction was
added to improve model fit (Figure 3).

In the finalized model, leadership had a significant pos-
itive direct effect on job satisfaction (f=0.47, P<0.001),
while job demands negatively predicted work ability

Table 3. Range, mean, and correlations between the WAI and independent variables

Variables Range MeanSD Skewness 1 2 3 4 5
1. Leadership 1-5 2.19+0.85 0.396 -
2. Job satisfaction 1-5 2.25+0.66 0.38 0.482™ -
3. Job demand 1-5 2.85+0.6 0.187 0.062 0.17" -
4. General health 1-4 3.1+0.48 -0.305 -0.04 -0.027 -0.183™ -
5. WAI 19-45 37.14+4.95 -0.729 -0.249™ -0.378™ -0.259™ 0.094" -

“The correlation is significant at the 0.01 level, "The correlation is significant at the 0.05 level.
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Table 4. Direct effect, indirect effect, and total effect between variables in the model

Predictor Variables Outcome Variables Direct Effect Indirect Effect Total Effect
Leadership WAI -0.09 -0.142 -0.23
Job demand WAI -0.19 -0.05 -0.24
Job demand Job satisfaction 0.14 - 0.14
Leadership Job satisfaction 0.47 - 0.47
Job satisfaction WAI -0.30 - -0.30
Job demand General health -0.18 - -0.18

WAI: Work ability index.

(B=-0.19, P<0.001). Leadership had a negative indirect
effect on work ability through job satisfaction (B=-
0.142), yielding a total effect of -0.23. Job demands also
had a positive direct effect on job satisfaction (f=0.14,
P<0.001) and a minor negative effect on general health
(B=-0.18, P<0.001). Job satisfaction itself negatively af-
fected work ability (B=-0.30, P<0.001). The direct, indi-
rect, and total effects are summarized in Table 4.

Discussion

This study examined the relationships among job sat-
isfaction, job demands, leadership, general health, and
work ability using structural equation modeling (SEM)
within the JD-R framework, highlighting the direct and
indirect pathways through which psychosocial factors
may influence work ability among healthcare workers.
The focus remained on psychosocial factors, rather than
a comprehensive structural model with multiple latent
constructs.

Leadership

Job satisfaction showed a significant negative associa-
tion with WAl and had a direct negative effect in the struc-
tural model. This finding indicates that poorer job satisfac-
tion is associated with reduced work ability. In demanding
healthcare environments, low job satisfaction may reflect
increased job strain, emotional exhaustion, unmet expec-
tations, and chronic job stress, which are recognized con-
tributors to diminished work ability [22, 27].

A weak association was observed between self-rated
general health and work ability, consistent with previ-
ous evidence indicating that work ability is associated
with physical and mental health [28]. However, the di-
rect path between general health and work ability was
not statistically significant in the SEM. This finding may
reflect the dominant influence of psychosocial work-re-
lated factors, such as job demands and job satisfaction,
on how perceived health status translates into work
performance [29]. In addition, the use of self-reported
measures of general health may not fully capture its

Job satisfaction

J

wa J

{ Job demand

Figure 1. The conceptual model

J
|

General health
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Figure 2. The three-factor model of the Persian version of psychosocial factors

Figure 3. Model with standardized path coefficients for mediating effects
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multidimensional nature, as objective clinical indicators
often show stronger associations with work ability than
subjective health assessments [30]. Despite the non-
significant direct effect, general health was retained
in the model due to its strong theoretical relevance
within occupational health frameworks, including the
JD-R model. Similar inconsistencies have been reported
in previous studies when psychosocial variables are si-
multaneously considered [25]. Moreover, failure to dis-
tinguish between perceived and objective dimensions
of work ability may obscure the relationship between
health status and work performance [3].

The SEM results validated both direct and indirect
pathways among job demands, leadership, job satis-
faction, and work ability. Job demands had a negative
direct effect on work ability, whereas leadership influ-
enced work ability indirectly through job satisfaction.
These findings are consistent with previous studies us-
ing structural models to examine similar relationships
[24, 25, 31].

Leadership played an important indirect role by shap-
ing job satisfaction, which in turn affected work ability.
Poorer leadership quality was associated with lower job
satisfaction, leading to reduced work ability. This pat-
tern is consistent with the Path—Goal theory, which em-
phasizes leadership as a motivational and supportive re-
source rather than a direct determinant of performance
outcomes [32]. Poor leadership quality may impair work
ability to a degree comparable to high job demands or
unfavorable working conditions [22].

The strong negative direct effect of job demands on
work ability observed in this study supports the JD-R
model and life development theory, which emphasize
the detrimental impact of excessive demands on indi-
vidual capacity over time [33].

Conclusion

This study explored the direct and indirect relation-
ships among job demands, leadership, job satisfaction,
general health, and work ability within the JD-R frame-
work among Iranian healthcare workers. Contrary to
theoretical expectations, leadership showed a nega-
tive total effect on work ability through job satisfaction,
while job demands negatively influenced work ability
directly and indirectly. Job satisfaction was negatively
associated with work ability, and general health showed
a weak, non-significant effect in the final model. These
findings highlight that, in this sample, higher perceived
leadership quality and job satisfaction did not translate
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into increased work ability, suggesting that contextual
or cultural factors may influence these associations.
Overall, the results underscore the complex interplay of
psychosocial factors in determining work ability and in-
dicate the need for further research to clarify unexpect-
ed relationships and guide interventions to optimize
work ability among healthcare professionals.

Study limitations

This study possesses various limitations that must be
acknowledged when evaluating the results. The cross-
sectional approach limits the ability to infer causal links
among the examined variables. Second, the study’s
scope was limited by the number of observed vari-
ables and the degrees of freedom (df) in the structural
model, which were remarkably low (df=2) when cor-
rections based on fit indices were applied. This low df
may inflate results, and therefore, findings should be
interpreted with caution. Third, some constructs, such
as overall work ability (WAI) and job satisfaction, were
measured with a limited number of items, potentially
reducing the model’s power and increasing the risk of
conflicting coefficients. Fourth, the use of the partial
COPSOQ model may not fully capture all dimensions of
psychosocial factors at work. Finally, although statisti-
cal analyses were conducted to compare with previous
research, the model’s generalizability to other organiza-
tional or cultural contexts warrants further exploration
in future studies.
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