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Abstract Purpose Unintentional injuries occur frequently

and many of the accident survivors suffer from temporary

or permanent disabilities. Although most accident victims

recover quickly, a significant fraction of them shows a

complicated recovery process and accounts for the majority

of disability costs. Thus, early identification of vulnerable

persons may be beneficial for compensation schemes,

government bodies, as well as for the worker themselves.

Here we present the Work and Health Questionnaire

(WHQ), a screening tool that is already implemented in the

case management process of the Swiss Accident Insurance

Fund (Suva). Moreover, we demonstrate its prognostic

value for identifying workers at risk of a complicated

recovery process. Methods A total of 1963 injured workers

answered the WHQ within the first 3 months after their

accident. All of them had minor to moderate accidental

injuries; severely injured workers were excluded from the

analyses. The anonymized individual-level data were

extracted from insurance databases. We examined con-

struct validity by factorial analyses, and prognostic validity

by hierarchical multiple regression analyses on days of

work disability. Further, we evaluated well-being and job

satisfaction 18 months post-injury in a subsample of 192

injured workers (9.8 %) Results Factor analyses supported

five underlying factors (Job Design, Work Support, Job

Strain, Somatic Condition/Pain, and Anxiety/Worries).

These subscales were moderately correlated, thus indicat-

ing that different subscales measured different aspects of

work and health-related risk factors of injured workers.

Item analysis and reliability analysis showed accurate

psychometric properties. Each subscale was predictive at

least for one of the evaluated outcomes 18 months post-

injury. Conclusion The WHQ shows good psychometric

qualities with high clinical utility to identify injured per-

sons with multiple psychosocial risk factors. Thus, the

questionnaire appears to be suitable for exploring different

rehabilitation needs among minor to moderate injured

workers.

Keywords Rehabilitation � Injury � Factor analysis �
Screening � Return to work (RTW)

Introduction

Every year, tens of millions of people suffer unintentional

injuries leading to general practitioner treatments or to

hospitalizations [1]. According to the Centers for Disease

Control and Prevention (CDC), unintentional injuries are

defined as the resulting injury and the mechanism or cause

of the injury were not intended [2]. The occurrence of

unintentionally caused medically treated injury episodes in

the US was estimated at 37.9 million in 2012. Put suc-

cinctly, there were 124 such consultations per 1000 US

citizens [3]. In terms of population health metric, the World

Health Organization [1] estimated that injuries are

responsible for 6 % of all years lived with disability

(YLDs). Thus, accidental injuries are frequent and many of

the accident survivors are left with temporary or permanent

disabilities.
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Given this momentous cost and burden of unintentional

injuries, rehabilitation as soon as possible is obviously

crucial for compensation schemes and government bodies.

One reason is the high costs associated with people unable

to work. Although many accident victims recover quickly,

a small fraction shows a complicated rehabilitation process.

These individuals account for the majority of medical and

disability costs [4]. According to the Swiss Accident

Insurance Fund (Suva), 66 % of the complete insurance

costs were attributed to 2 % of accident victims with a

complicated recovery process [5]. Moreover, not only

direct costs arise, but also indirect expenses result from

economic production losses or worker replacement.

A second reason for the high interest in effective reha-

bilitation may lie in the alteration of the age composition of

the world’s population; that is, the ratio of the population

within the working age to the population aged 65 or over,

appears to shift rapidly toward increased elderly depen-

dency ratios [6]. This not only implies a challenge for

publicly funded pensions, but will also result in a serious

skills shortage in the 34 member countries of the Organi-

zation for Economic Cooperation and Development

(OECD). Therefore, it seems crucial to keep workers

healthy and motivated at least until they reach retirement

age.

However, vocational rehabilitation is not only important

for governments and insurance companies, but also for the

individual itself. So far many studies have shown the strong

association of being employed and improved health, higher

self-esteem and increased well-being [7, 8]. Similarly, for

most employees, working is a vital part of participating in

life, a source of identity and feelings of normality, along

with community connectedness [8]. Nevertheless, voca-

tional rehabilitation is not a straightforward process for a

significant number of accident victims and long-time sick

leaves commonly occur even in cases of minor to moderate

injuries [9–12].

In general, return to work (RTW) is considered an

important and tangible marker of post-injury function, as

well as a measure of the effectiveness of rehabilitation

programs and injury compensation systems. Functional

limitations due to injuries may contribute in various ways

to work disability and decreased well-being [13–15], thus

resulting in difficulties to reliably predict those at risk for a

complicated recovery process. The interest in prediction is

based on the argument that early interventions after the

injury increase the efficacy of treatment and decrease the

cost burden by directing treatment according to the needs

of the injured persons [10, 13]. Therefore, the identification

of vulnerable accident victims should occur directly after

the accident.

Although early identification of such prognostic factors

may provide the opportunity to reduce the personal, social,

and financial burden of injuries, still little is known about

the risk factors of minor to moderate injured persons.

Previous research on risk factors primarily focused on

severely injured or hospitalized patients [16–18]. More-

over, injured employees are a heterogeneous population

and vary in various ways in their physical, emotional, and

social functioning [15, 17]. Nevertheless, several studies

showed that psychosocial factors (i.e., cognitive appraisal,

emotional distress, fear-avoidance beliefs, RTW expecta-

tions, posttraumatic symptoms. or social support at work)

are predictive for RTW and general well-being of accident

victims [e.g., 9–24]. Additionally, there is preliminary

evidence for the association between objective (medical)

factors, like the injury severity score (ISS), and several

rehabilitation outcomes, although to a lesser extent, espe-

cially in the long run [9, 20, 21]. In sum, it seems that

psychological and social factors are predominantly

involved in the process of recovery from unintentional

injuries.

Based on the idea of this biopsychosocial nature of

RTW [14, 25], a short screening tool is required. The

instrument should incorporate various predictive psycho-

logical, social, and work-related factors of working dis-

ability. Thus, the consideration of such factors might

improve the implementation of early preventive rehabili-

tation interventions. However, there is a lack of effective

screening instruments to identify minor or moderate

injured workers at risk for a complicated rehabilitation

process. There are screening tools for patients with specific

(serious) disabilities [26], but our literature review revealed

so far no questionnaire for persons with minor to moderate

injuries.

Up until now unpublished, Siegenthaler et al. [5, 27]

have developed a questionnaire tailored to this heteroge-

neous population of minor to moderate injured workers. A

preliminary item pool was generated from established

work- and health-related risk factors in injured persons and

available well-known questionnaires (‘‘Appendix’’). Their

analyses led to the Work and Health Questionnaire (WHQ)

with 23 items, which revealed satisfying test criteria and a

good predictive value to identify vulnerable workers. The

main goal of the WHQ was the reliable identification of

persons with a complicated work reintegration in an

insurance setting. Today the questionnaire is already

implemented as a screening tool in the case management in

two main agencies of the Swiss Accident Insurance Fund

(Suva).

Study Aims

The aim of our study was twofold. First, we sought to

investigate the validity of the WHQ in a large sample of

minor to moderate injured employees. Our second purpose
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was to reexamine the prognostic ability of the WHQ as a

screening tool for workers at risk of having a complicated

recovery process. As shown, RTW is not as simple as

whether or not someone goes back to work. There are many

associated factors such as job satisfaction and subjective

well-being in general. These issues are not captured when

purely counting days of sick leave. Therefore, we also

investigated subjective well-being and job satisfaction

18 months after the accident.

Study Design

Participants and Procedure

The participants were consecutively recruited within two

main agencies of the Suva between July 2011 and October

2014. The Suva is the largest accident insurer in Switzer-

land with an average coverage of about 50 % of all

employees. All insured persons were eligible for entering

the study if they had sufficient German language skills to

understand the assessment and if their claim was processed

by one of these two agencies that already had implemented

the WHQ as a screening tool. The case managers were

requested to apply the WHQ as a screening tool within the

first 3 months of the accident. In line with our goal to

provide a reliable screening tool for minor to moderate

injured workers, accident victims were excluded if they

were suffering from severe injuries (e.g., head or spinal

cord injuries), an occupationally related illness (e.g., pul-

monary illness), or a degenerative condition (e.g.,

rheumatoid arthritis). Initially, 2209 injured persons were

contacted after they registered or reregistered their accident

and filed their insurance claim. We excluded 246 individ-

uals (11.1 %) from our analyses due to missing information

about days of working disability. Thus, the final sample

consisted of 1963 persons (88.9 %). All data of this sample

were extracted as anonymized patient-level data from

administrative insurance databases. This anonymized data

were used without explicit consent as these data were

routinely administered as part of the insurance system. In

accordance with the current laws, ethical standards, and the

information that was provided by the Suva to the claimants,

we infer from the voluntary return of the WHQ an implicit

consent to provide the data.

To further examine the prognostic value of the WHQ,

we used a subsample of the 1963 participants 18 months

post-injury. Data of these 192 participants (9.8 %) were

available as the evaluation of the WHQ was the first step to

a randomized controlled trial (RCT) [28]. This population-

based RCT was designed to evaluate a multidisciplinary

rehabilitation intervention for minor to moderate injured

workers. All of these injured workers were classified by the

WHQ as being at high risk for a complicated rehabilitation

process and gave informed consent before the randomiza-

tion. The voluntary nature of participation and anonymity

was guaranteed. At the time of conducting this study, data

were available for the two main outcome variables of the

RCT, namely well-being and job satisfaction of 192 par-

ticipants. Of these 192 participants, 64 persons (33.3 %)

were initially assigned to the intervention group. Of these,

20 injured workers (10.4 %) finally received short-term

coaching as intervention. A total of 44 persons did not

participate to the intervention for several reasons (e.g., no

time, no interest, no motivation), but agreed to answer the

questionnaires. The short-term coaching included a short

intervention on the workplace provided by occupational

therapists (i.e., workplace assessment to identify work

demands and job characteristics, possible work adjust-

ments, and identification of barriers for RTW) and/or a

short cognitive behavioral intervention provided by psy-

chotherapists (i.e., problem solving, coping skills, com-

munication skills, and help with psychosocial

disturbances).

Measures

Work and Health Questionnaire (WHQ)

In 2007 the WHQ was developed to reliably identify

injured workers with a poor prognosis for work reintegra-

tion. The primary goal was to provide a supplementary tool

that integrated self-report data of the insurees with the

experience in case evaluation of the case manager.

Employees on sick leave were consecutively recruited

within a main agency of the Suva. Inclusion criteria were

the experience of an accident resulting in minor to mod-

erate injuries within the past 3 months and the expectation

of a complication-free recovery process. During an inclu-

sion period of 2 months, 406 persons of 1433 potential

candidates completed a baseline questionnaire with

potential predictors of a complicated rehabilitation process.

The sample did not differ substantially from the eligible

population in terms of age, gender, and socioeconomic

variables. The questionnaire considers workplace charac-

teristics, RTW cognitions, pain, PTSD symptoms, worries,

and anxiety adopted from well-established measures. After

12 months 274 employees participated in a second

assessment with the same questionnaires. Initially, the

WHQ was postulated with two subscales. For the health

subscale, the evaluation of the items resulted in a regres-

sion formula with 11 significant predictors to set a cut-off

point for a complicated recovery process. The outcome was

a delayed return to work or a reassessment of the case

manager as a complicated case with prolonged working

disability and a regression formula. The early application
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of this health subscale could identify 34 % of the cases

with working disability 12 months post injury with a sen-

sitivity of 49 % and a specificity of 90 %. For the work

subscale a psychometric evaluation of the initial items

resulted in 12 items with good internal consistency (a),
accurate item difficulty (Pi), and good item discrimination

(rjt) [5, 27]. All items of the WHQ, the corresponding

rating scales, and the item origin are displayed in

‘‘Appendix’’.

Days of Working Disability

Up to now, RTW has been defined in many ways [14]. In

this study, we measured RTW in terms of days of working

disability. Days of working disability were defined as full

lost workdays for which claimants received compensation.

The number of compensated days was extracted from the

database provided by the Suva. We calculated days of full

working disability as work absence in days of 100 %

working disability on a pro rata basis, with a week off from

work equaling 7 days of sick leave. Additionally, we

considered RTW as an outcome at the end of the study time

by comparing persons who returned back to paid work and

persons who did not.

Subjective Well-Being 18 Months After the Injury

Subjective well-being was assessed by the Bern Ques-

tionnaire on Well-Being (BQW) [29]. The questionnaire

consists of 39 items, which are rated on six-point Likert

scales and four-point Likert scales. The BQW yields a

profile of six subscales as well as two independent second

order factors life satisfaction and negative feelings.

According to Grob et al. [29] the internal consistency for

these two dimensions are satisfactory [Cronbachs’

a = 0.82 (life satisfaction) and a = 0.77 (negative

feelings)].

Job Satisfaction 18 Months After the Injury

Job-related well-being was defined as job satisfaction and

was measured by a single item of the Short Job Satisfaction

Questionnaire (AZK) [30]: ‘‘If there is no change of my

work conditions sooner or later, I will look for a new job.’’

The answer was rated on a seven-point Likert scale

(1 = most of the time to 7 = never).

Statistical Analysis

Data analysis was conducted using the R-packages: ‘‘car’’

[31], ‘‘lavaan’’ [32], ‘‘psych’’ [33], and ‘‘mi’’ [34] in the R

statistical language [35]. Construct validity can be sup-

ported through factor analytic techniques, which confirm

the presence of one or more valid unidimensional scales.

To analyze the factorial structure of the WHQ, we used the

principal axis factoring method of exploratory factor

analysis (EFA) and confirmatory factor analyses (CFA).

Preliminary analyses indicated a violation of the

assumption of multivariate normality (Mardia’s coeffi-

cient of kurtosis = 26.50) of the WHQ items. Thus, the

robust Weighted Least Squares estimator (WLSMV) was

used, which estimates a weight matrix based on the

asymptotic variances and covariances of polychoric cor-

relations [36]. Moreover, this estimation method is sug-

gested as the most appropriate method for mixed ordinal

and continuous data [36, 37]. A factor loading of each

item C0.5 was used to indicate satisfactory fit of the

internal structure. For each of the subscales of the dif-

ferent models item difficulty (Pi) and item discrimination

(rjt) were calculated. Moreover, we evaluated internal

consistency using Cronbachs’ alpha (a) and omega (x).
Omega is seen as less sensitive to violation of the scale

reliability (assumption of the essentially s-equivalent
models) and also as a more appropriate index of the extent

to which all of the items in a scale measure the same

latent variable [38].

It is known that the v2 test is sensitive to the sample size

and the complexity of the model [36, 37, 39]. Therefore,

we reported additional fit measures for the evaluation of the

model fit: standardized root mean square residual (SRMR),

root mean square error of approximation (RMSEA), and

incremental fit indices, namely the comparative fit index

(CFI), the Tucker–Lewis index (TLI), and the normed fit

index (NFI). Based on the recommendations of Scher-

melleh-Engel et al. [37] the SRMR and RMSEA should be

smaller than 0.05 and NFI, CFI, and TLI values greater

than 0.95 could be seen as adequate fit.

To evaluate the predictive validity of the WHQ sub-

scales, we performed separate hierarchical multiple linear

regression analyses (MLR) on the four outcome variables:

days of working disability, well-being (life satisfaction

and negative feelings), and job satisfaction. Based on the

current literature, three variables were considered as

potential confounders and were included in the first step

of each MLR: gender [8, 10, 11, 14, 16, 22], age

[9, 15, 17, 18, 23, 24], and type of accident, recreational

or work-related [10, 12].

The variable days of working disability was positively

skewed (skewness = 3.11, D = 0.99, p\ 0.001) and

various outlier tests (e.g., Bonferroni outlier test, Cooks

distance, Mahalanobis distances and hat values) indi-

cated some moderate multivariate outliers. Therefore,

random 9 resampling with 5000 bootstrap samples was

performed. This method relaxes the normality assump-

tion and is a well-known method to deal with outliers

[40]. Further, we found no evidence of multicollinearity,
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heteroscedasticity, nonnormal distributions of residuals

and autocorrelations in our final regression models.

The discriminatory ability of the five WHQ subscales

for RTW was evaluated by comparison of the means

between workers returned to work and workers not

returned to work. As the group size differs and the vari-

ances in the groups are not equal, statistical significance of

the mean differences was evaluated by the two-tailed

parametric Welch t test.

Missing Values

Although the BQW and the AZK were completed by all

192 participants, responses were missing on 37 out of 39

items for the BQW for 39 of those people. The MCAR test

[41] indicated that the missing responses were not com-

pletely at random [v2 (673) = 735.55, p = 0.05]. Hence,

we used a multiple imputation method based on a Gaus-

sian linear model for addressing these missing responses

[34]. For each dimension, the BQW scores for participants

with and without missing data were compared and

revealed no significant differences between the groups

[t(363) = 0.00, p = 1.00] and [t(359) = 0.00, p = 1.00].

In addition, eight responses on the AZK from eight dif-

ferent participants out of 192 were missing. Thus, we

imputed the missing values with the same algorithm as for

the BQW items. There were no significant differences

between the groups.

Results

Descriptive Statistics

The majority of participants of the final sample were male

(N = 1499; 76.4 %), and the average age was 46.78 years

(SD = 12.42). Workplace accidents occurred in 606

(30.9 %) and non-workplace accidents in 1357 persons

(69.1 %). On average the employees missed work for

160 days (SD = 125.71). At the end of the study period

1807 persons (92.9 %) returned back to paid work, whereas

156 persons (7.1 %) did not. The majority of participants in

the subsample (n = 192) were men (n = 130; 67.8 %) and

the average age was 49.48 years (SD = 11.05). Most of

these injured persons experienced an accident in their lei-

sure time (n = 144; 75 %). The samples differed signifi-

cantly with regard to age [t(240) = 3.19, p\ 0.01] and

gender [v2 (1, N = 2153) = 7.17, p\ 0.001] but not with

respect to the accident type [v2 (1, N = 2153) = 2.85,

p = 0.09]. Data concerning marital status, profession, or

income were not accessible to us, therefore these variables

were not available for analysis.

Construct Validity

We first performed an EFA to explore the dimensional

structure of the WHQ. The results of the parallel analysis

[42] as well as the very simple structure criterion (VSS)

[43] indicated the extraction of five factors, whereas the

inspection of the scree plot revealed three factors and the

Velicer MAP-Test [44] two factors.

Model Specification

Second, we conducted CFA to establish factorial validity

for the measurement model. We fitted the following four

models to the data: Model A is a correlated two-factor

model, as initially postulated by Siegenthaler et al. [5, 27];

Model B is a correlated three-factor model (Job Design,

Job Strain, Health); Model C is a correlated four-factor

model (Job Design, Job Strain, Somatic Condition/Pain,

Anxiety/Worries); and Model D is a correlated five-factor

model (Job Design, Job Strain, Work Support, Somatic

Condition/Pain, Anxiety/Worries).

Overall Model Fit

The fit indices for the overall fit for the different models are

given in Table 1. Model A has the poorest values, whereas

Model D had the best values of the fit indices. The fit

indices indicated that Model D significantly decreases the

value of v2 compared to all other models. However, the v2-
test remained significant [v2 (220, N = 1963) = 1420.43,

p\ 0.001]. But all other descriptive fit measures and the

incremental fit indices showed that Model D was better

than any other model and achieved good model fit. Mod-

ification indices of Model D were examined to determine

areas of localized strain. No post hoc modifications were

made to improve the overall model fit.

Fit of Internal Structure

The standardized parameter estimates ranged for Model A

between b = 0.18 and 0.82; for Model B between

b = 0.28 and 0.82; for Model C b = 0.29 and 0.84; and for

Model D b = 0.29 and 0.88. Thus, in the final Model D,

four items (W6, W8, W9, H6) were only low correlated

with the latent structure (Table 1). Unstandardized and

standardized factor loadings are given in Table 2. The full

Model D is displayed as Fig. 1.

Convergent and Discriminant Validity

The average variance extracted (AVE) is used as an indi-

cator of convergent validity and assesses the amount of

variance captured by the construct in relation to the amount
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of variance due to measurement error [39]. The AVE for

each factor were as follows: Job Design AVE = 0.37,

Work Support AVE = 0.56, Job Strain AVE = 0.26, So-

matic Condition/Pain AVE = 0.39, and Anxiety/Worries

AVE = 0.52. Given the suggested minimum level of 0.5,

three subscales did not exceed this threshold. To assess

discriminant validity, we compared the AVE with the

respective square-rooted interconstruct correlations [39].

This comparative analysis yielded that the subscale So-

matic Condition/Pain showed discriminatory ability

slightly below the suggested threshold and shared variance

with items of the subscale Anxiety/Worries (r = 0.67).

Item Analysis and Reliability of the Five-Factor

Solution

We observed the item discrimination (rjt), internal con-

sistency, and composite reliability of the items of the five

subscales. The ability of the WHQ subscales to discrimi-

nate between participants with high versus low scores was

Table 1 Model fit statistic for

the different models of the

WHQ

Absolute fit indices Comparative fit indices

Model v2 (df) v2/df SRMR RMSEA (90 % CI) NFI CFI TLI

Two factors 3389.0 (229) 14.80 0.080 0.084 (.081–.086) 0.88 0.89 0.88

Three factors 2572.1 (227) 11.33 0.072 0.073 (.070–.075) 0.91 0.92 0.91

Four factors 2158.3 (224) 9.63 0.064 0.067 (.064–.069) 0.92 0.93 0.92

Five factors 1420.4 (220) 6.46 0.054 0.053 (.050–.055) 0.95 0.96 0.95

N = 1963, numbers in bold indicate data with the best values of the model fit statistics among the models

df degree of freedom, SRMR standardized root mean square residual, RMSEA root mean square error of

approximation, NFI normed fit index, CFI comparative fit index, TLI Tucker–Lewis index

Table 2 Factor loadings,

standard errors and internal

consistency (standardized

Cornbachs’ a) for the five-factor
solution of the WHQ

Item Job design

a = .65

X = .73

Work strain

a = .58

X = .66

Work support

a = .73

X = .86

Somatic

condition/pain

a = .75

X = .84

Anxiety/worries

a = .79

X = .87

WHQ_W1 0.56/1.00

WHQ_W2 0.61/1.09 (.06)

WHQ_W3 0.65/1.14 (.06)

WHQ_W4 0.59/1.05 (.06)

WHQ_W5 0.65/1.00

WHQ_W6 0.47/.72 (.05)

WHQ_W7 0.65/1.00 (.06)

WHQ_W8 0.29/.44 (.05)

WHQ_W9 0.42/.64 (.05)

WHQ_W10 0.73/.82 (.03)

WHQ_W11 0.89/1.00

WHQ_W12 0.61/.69 (.03)

WHQ_H1 0.59/.70 (.03)

WHQ_H2 0.60/.72 (.03)

WHQ_H3 0.79/.94 (.04)

WHQ_H4 0.61/.94 (.04)

WHQ_H5 0.66/1.00

WHQ_H6 0.40/.02 (.002)

WHQ_H7 0.59/.03 (.002)

WHQ_H8 0.81/.96 (.02)

WHQ_H9 0.74/.85 (.02)

WHQ_H10 0.72/.85 (.02)

WHQ_H11 0.84/1.00

N = 1963, Standardised values followed by unstandardised values with standard errors in parentheses
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Fig. 1 Rectangles represent observed variables and circles represent

latent constructs. The two-headed arrows represent correlations

among the constructs. The paths from the latent constructs to the

observed variables represent the standardized loading of each variable

onto its respective construct
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satisfactory, as item discrimination coefficients ranged

from rjt = 0.30 to rjt = 0.75, except for item W8

(rjt = 0.24) and item H6 (rjt = 0.27). In Table 2 internal

consistency is given by Cronbachs’ a and composite reli-

ability by total x. The coefficients ranged between

a = 0.58 (Job Strain) and a = 0.79 (Anxiety/Worries) and

x = 0.66 and x = 0.87. With exception of coefficients of

the subscale Job Strain, reliability can be interpreted as

acceptable.

Predictive Validity

We examined the predictive validity of the questionnaire

and performed four separate multiple linear hierarchical

regression analyses (HMLR) for the four different outcome

variables.

Days of Working Disability

AHMLRwas performed to predict days ofworking disability.

In the first step all control variables (gender, age, and accident

type) were entered simultaneously into the model. Age and

type of accident were significantly correlated with days of

working disability. This first step did explain a significant

variation of days of working disability [DR2 = 0.014, F(3,

1959) = 10.3, p\ 0.001]. In the second step all predictors

were entered simultaneously, resulting in a significant increase

in DR2 [F(5, 1954) = 60.76, p\ 0.001]. Five coefficients

demonstrated a significant relationship with days of working

disability (Table 3): gender [b = -0.09, t(1954) = -4.26,

p\0.001], age [b = 0.08, t(1954) = 3.63, p\ 0.001], Job

Design [b = 0.05, t(1954) = 2.17, p\0.05], Somatic Con-

dition/Pain [b = 0.18, t(1954) = 7.32, p\ 0.001], and

Anxiety/Worries [b = 0.25, t(1954) = 10.04, p\ 0.001].

Thedirectionof the significant coefficients indicated thatmore

days of working disability were related to higher age, male

gender, and higher scores on the respectivelyWHQ subscales.

The full model DR2 = 0.144 was significantly greater than

zero [F(8, 1954) = 42.40, p\0.001] and corresponded to a

medium effect f2 = 0.17 [45].

Well-Being: Negative Feelings

Next, we performed a HMLR to predict negative feelings

of the participants 18 months after their accident. First, we

entered all control variables (gender, age, and accident

type) into the model. Age was significantly correlated with

negative feelings as shown in Table 4 . No other significant

association of these control variables with the outcome

variable was found. This first step did not explain a sig-

nificant variation of negative feelings [DR2 = 0.01, F(3,

188) = 2.68, p\ 0.20]. In the second step all subscales

were entered simultaneously resulting in a significant

increase in DR2 [F(5, 183) = 18.19, p\ 0.001]. Anxiety/

Worries was the only significant predictor of negative

feelings [b = 0.56, t(183) = 8.73, p\ 0.001]. The direc-

tion of this association indicated that a higher score on this

subscale resulted in more negative feeling as measured by

the BWQ. This final model explained 32 % of the variance

in the data [F(8, 183) = 12.2, p\ 0.001], which corre-

sponds to a strong effect f2 = 0.47 [45].

Well-Being: Life Satisfaction

Then, we performed a hierarchical MLR for the prediction

of life satisfaction 18 months after the accident. In the first

Table 3 Hierarchical multiple

linear regression analyses with

days of work incapacity as

dependent variable

b SE B b b boot t DR2 Total DR2

Step 1 0.02 0.02

Gender: Male -7.13 6.70 -0.02 -6.90 -1.01

Age 0.82 0.23 0.91 0.81 4.01***

Injury type: recreational 22.55 6.18 0.08 22.41 3.52***

Step 2 0.12 0.14

Gender: male -27.60 6.48 -0.09 -27.76 -4.26***

Age 0.78 0.22 0.08 0.78 3.63***

Injury type: recreational 9.40 5.82 0.03 9.44 1.62

WHQ_Job design 2.08 0.96 0.05 2.09 2.17*

WHQ_Work support -0.84 1.12 -0.02 -0.84 -0.97

WHQ_Job strain -0.80 0.83 -0.02 -0.82 -0.75

WHQ_Somatic condition/pain 0.33 0.04 0.18 0.33 7.32***

WHQ_Anxiety/worries 9.30 0.93 0.25 9.25 10.04***

N = 1963, B boot = unstandardized regression weight bootstrapped with 5000 bootstrap-samples non-

parametric at random

* p\ 0.05; *** p\ 0.001
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step all control variables (gender, age, and accident type)

were entered simultaneously into the model. None of the

potential cofounders was significantly related to life satis-

faction and the first step failed to explain a variation of life

satisfaction [DR2 = 0.00, F(3, 188) = 0.66, p = 0.58]

(Table 5). In the second step we entered simultaneously all

WHQ subscales, resulting in a significant increase in DR2

[F(5, 183) = 12.02, p\ 0.001]. In this final model only

the WHQ subscale Anxiety/Worries significantly predicted

life satisfaction [b = -0.49, t(183) = -7.21, p\ 0.001].

The direction of this association indicated that higher

scores on this subscale resulted in lesser life satisfaction as

measured by the BWQ. The full model R2 was significantly

greater than zero [F(8, 183) = 7.83, p\ 0.001]. This total

adjusted explained variance of life satisfaction of 22 % by

the final model corresponded to a medium effect size

f2 = 0.28 [45].

Job Satisfaction

Finally, we performed a hierarchical MLR for the predic-

tion of job satisfaction 18 months after the accident. First

we entered all control variables (gender, age, and accident

type) into the model and no significant association of these

control variables with the outcome variable was found, nor

did this first model explain a variation of job satisfaction

[R2 = 0.00, F(3, 188) = 0.591, p = 0.62]. In the second

step we entered simultaneously all WHQ subscales,

resulting in a significant increase in DR2 [F(5, 183) = 7.31,

p\ 0.001]. Three coefficients in the final model of the

Table 4 Hierarchical multiple

linear regression analyses with

well-being (subscale mean

negative feelings) as dependent

variable

B SE B b t DR2 Total DR2

Step 1 0.01 0.01

Gender: male 0.14 0.14 0.07 0.95

Age -0.01 0.01 -0.13 -1.85

Injury type: recreational 0.01 0.15 0.00 0.06

Step 2 0.31 0.32

Gender: male 0.04 0.12 0.02 0.36

Age 0.00 0.01 -0.04 -0.72

Injury type: recreational -0.08 0.13 -0.04 -0.65

WHQ_Job design 0.01 0.02 0.04 0.63

WHQ_Work support -0.02 0.02 -0.06 -0.95

WHQ_Job strain 0.00 0.02 0.02 0.24

WHQ_Somatic condition/pain 0.00 0.00 0.05 0.76

WHQ_Anxiety/worries 0.15 0.02 0.56 8.73***

n = 192

* p\ 0.05; *** p\ 0.001

Table 5 Hierarchical multiple

linear regression analyses with

well-being (subscale life

satisfaction) as dependent

variable

B SE B b t DR2 Total DR2

Step 1 0.00 0.00

Gender: Male 0.00 0.03 0.01 0.14

Age 0.00 0.00 0.07 0.92

Injury type: recreational 0.03 0.03 0.07 0.95

Step 2 0.22 0.22

Gender: male 0.01 0.03 0.04 0.53

Age 0.00 0.00 -0.02 -0.25

Injury type: recreational 0.05 0.03 0.11 1.70

WHQ_Job design 0.00 0.00 -0.11 -1.55

WHQ_Work support 0.00 0.01 0.00 0.05

WHQ_Job strain 0.00 0.00 0.00 0.07

WHQ_Somatic condition/pain 0.00 0.00 0.09 1.37

WHQ_Anxiety/worries -0.03 0.00 -0.49 -7.21***

n = 192

*** p\ 0.001
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hierarchical MLR analysis demonstrated a significant

relationship with job satisfaction (Table 6): Work Support

[b = -0.27, t(183) = -3.62, p\ 0.001], Job Strain

[b = -0.17, t(183) = -2.36, p\ 0.05], and Anxiety/

Worries [b = -0.21, t(183) = -2.90, p\ 0.01]. The

direction of the significant coefficients indicated that a

higher score on the WHQ subscales predicted a diminished

job satisfaction 18 months after the accident. The full

model DR2 was significantly greater than zero [F(8,

183) = 4.83, p\ 0.001]. The total adjusted explained

variance of job satisfaction of 13.8 % corresponded to a

medium effect f2 = 0.16 [45].

Discriminatory Ability of the Subscales of WHQ

To evaluate the discriminatory ability of the WHQ sub-

scales, we performed unpaired t test to compare the RTW

and the non-RTW-group. The results are given in Table 7.

The two groups scored significantly different on four out of

five subscales. Only the WHQ subscale Work Support did

not differ significantly [Mdiff = 0.40, t(179) = 1.74,

p = 0.08]. The strongest effect (Cohen’s d = 0.55), was

reached by Anxiety/Worries, which could be interpreted as

moderate [45].

Discussion

This study presents the WHQ as screening tool for minor to

moderate injured workers at risk for a complicated reha-

bilitation. We defined a complicated recovery process as

more days of working disability, decreased life satisfaction,

increased negative feelings, and lesser job satisfaction.

Our findings support the internal validity of the WHQ in

a sample of persons who made an insurance claim. Fac-

torial analyses revealed a five-factor structure: (1) Job

Design, (2) Job Strain, (3) Work Support, (4) Somatic

Condition/Pain, and (5) Anxiety/Worries. Although our

final five-factor model missed to reach satisfactory overall

model fit by means of v2 and v2/df, all other fit measures

could be interpreted as good to excellent [37]. Intercorre-

lations between the subscales were weak to moderate

(between r = 0.12 and r = 0.47) and the factors correlated

weak to moderate (w = 0.16 to w = 0.67). We interpreted

the partial low but significant correlations as an indication

of discriminant validity of the subscales. However,

according to the Fornell–Lacker criterion [38] only Work

Support had sufficient discriminant validity. In the case of

convergent validity, the subscales Work Support and Anx-

iety/Worries exceeded the proposed threshold of 0.5 of the

AVE [39]. The alpha coefficients indicated a satisfactory

internal consistency of the subscales and were equal or

superior to 0.65, except for Job Strain. In sum, these results

would suggest accurate psychometric properties.

It is noteworthy that these factors are in line with the

prominent biopsychosocial approaches on working dis-

ability [14, 25]. Only motivational factors, as suggested by

the promising Readiness-to-Return-to-Work-Model [20],

are underestimated by the WHQ. However, there is strong

evidence that persons with work disability remain gener-

ally motivated to RTW [8]. Although we did not include

motivational factors, we comprised social support at work

in the questionnaire. As has previously been postulated,

social support might be considered as an influential factor

for a wide range of health- and work-related variables

[22, 24, 46, 47].

Table 6 Hierarchical multiple

linear regression analyses with

job satisfaction as dependent

variable

B SE B b t DR2 Total DR2

Step 1 0.00 0.00

Gender: Male 0.23 0.26 0.07 0.88

Age 0.01 0.01 0.07 0.96

Injury type: recreational 0.14 0.28 0.04 0.49

Step 2 0.14 0.14

Gender: Male 0.09 0.26 0.03 0.37

Age 0.00 0.01 0.03 0.44

Injury type: recreational 0.16 0.27 0.04 0.61

WHQ_Job design 0.01 0.03 0.02 0.21

WHQ_Work support -0.08 0.05 -0.27 -3.62***

WHQ_Job strain -0.16 0.03 -0.17 -2.36*

WHQ_Somatic condition/pain 0.00 0.00 0.03 0.47

WHQ_Anxiety/worries -0.10 0.04 -0.21 -2.90**

n = 192

* p\ 0.05; ** p\ 0.01; *** p\ 0.001
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Our analyses of the predictive ability of the WHQ

revealed significant relationships between the WHQ sub-

scales and days of working disability, job satisfaction, and

RTW. These findings are of particular importance, given

that evidence for the association between work-related

factors with rehabilitation outcomes is rather scarce. In our

study, Work Support and Job Strain were significantly

associated with job satisfaction 18 months post-injury,

whereas Job Design predicted days of full working dis-

ability. When comparing workers who returned to paid

work with workers who did not, the non-RTW group

scored significantly higher on all subscales of the WHQ,

except from the subscale Work Support (p = 0.08). One

possible explanation may lie in the small effect of this

difference (d = 0.15). Indeed, a power analysis revealed a

modest statistical power of 0.56, which means that about

750 additional persons would be necessary to detect this

possible effect.

Moreover, previous findings on social support at works

are mixed. It seems reasonable to assume that social sup-

port influences many health-related variables and could be

seen as a protective factor for RTW [22, 24, 46, 47].

Nevertheless, studies indicated that social support could

also have detrimental effects and could be a risk factor in

its own right. For example, Elfering et al. [46] found that a

combination of high support from the closest colleagues

and low support from supervisor have a detrimental effect

on experienced low back pain 4 years after baseline

assessment. In line with this view, Krause et al. [24]

reported that supervisory support increased RTW by 20 %,

but found no effect of coworker social support. Therefore,

when support at work is measured in general this may

prevent the detection of significant effects. This could be

the reason for the weak correlations of Work Support with

other outcome measures in this study.

Yet, the predictive ability of the WHQ for well-being

18 months after the accident was less powerful. Only

Anxiety/Worries showed a significant relationship with life

satisfaction and negative feelings. However, both models

explained a significant amount of variance (R2 = 0.22

respectively R2 = 0.32) with a medium to strong effect

size. One possible explanation of the strong predictive

ability Anxiety/Worries could be that this factor comprises

trauma symptomatology (PTSD symptoms), anxiety, dis-

tress, and worrying. All of this variables have been

repeatedly associated with different rehabilitation out-

comes [9–13, 18].

Contrary to most previous research observations on

predictors of RTW, we found that female gender was

predictive for fewer days of working disability. Laisné

et al. [9], for example, found that men are more likely to

engage in the RTW process 2 months after the accident.

However, 8 months after the accident this association did

not remain significant. Further, Stover and colleagues [15]

found that female gender was predictive for work-time lost

longer than 6 months post-injury in a large sample of

81,077 claimants. However, this effect was not significant

anymore for the prediction of long-time working disability

over 6 years. In addition, Seland et al. [23] showed that

injured women with ankle fractures were less likely to

return to work when compared to men with the same

injury. Yet, the effect was not significant in women with

wrist fractures. Nonetheless, the reason for these incon-

sistent findings remains unclear and warrants further

research.

Taken together, each of the different WHQ subscales

predicted at least one of the different outcomes’ variables

examined in this study. Thus, the WHQ provides a com-

prehensive assessment, which not only takes work-related

factors into account, but also psychosocial variables. Case

managers deal with a large unselected group of injured

persons and should therefore be able to detect who need

special attention and additional care in a convenient and

feasible way. The WHQ was constructed to address the

large variability in the population of injured employees due

to different injuries and accident types and reliably predict

the persons at high risk for a complicated recovery process.

Therefore, the questionnaire is applicable to a wide range

Table 7 Comparison between

workers returned to work and

workers not returned to work on

the different WHQ-subscales

using two-sided t test (Welch)

Non-RTW

n = 156

RTW

n = 1807

t (df) Effect size (d)

M SD M SD

WHQ_Job design 10.01 3.41 9.31 2.91 2.51 (175)** 0.22

WHQ_Job strain 12.98 3.37 12.23 3.44 2.65 (184)** 0.22

WHQ_Work support 6.95 2.70 6.55 2.52 1.74 (179) 0.15

WHQ_Somatic condition/pain 185.24 64.57 157.89 67.56 5.06 (186)*** 0.41

WHQ_Anxiety/worries 5.64 3.50 3.76 3.32 6.48 (180)*** 0.55

N = 1963

** p\ 0.01; *** p\ 0.001
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of different injury types and its evaluation does not require

a special training. Hence, the assessment through the WHQ

could improve rehabilitation interventions and prevention

policies in line with the biopsychosocial view on

rehabilitation.

Our study has several strengths. First, days of working

disability during the study period were assessed in terms of

time off work based on administrative data provided by the

accident insurance. It seems plausible to assume that this

data provides a more accurate estimation of days of

working disability than the common assessment by means

of self-report. Moreover, the available data allowed us to

address the commonly known problem of recurrence in

injury populations. Therefore, we were able to compute the

exact days of sick leave of each worker and each injury

within the study period. Second, we analyzed a large

sample which enabled us to use confirmatory factorial

analyses to detect the internal factor structure and perform

bootstrapping to deal with the observed multivariate non-

normality and multivariate outliers [40]. Third, we were

able to reinvestigate a subsample of injured workers

18 months after the accident to analyze well-being and job

satisfaction. This long-term follow-up period can be seen

as an important time span in the natural history of recovery

[23]. Fourth, the application of very few exclusion criteria

may have strengthened the study’s external validity and

generalizability of our results. At the same time this

approach may have limited the study’s internal validity,

which may be one explanation for the moderate explained

variance in our regression models.

However, our results should be generalized cautiously as

our study has some limitations that must be addressed.

First, variability in participants’ time since injury raises

important questions about completeness of outcome data.

For example, some people with more recent injuries who

had not returned to work at the time when the outcome

measurement was taken would have returned to work later

[19]. Moreover, persons who had filed their claim recently

and had therefore only a few days of working disability

may have shown a complicated recovery process later,

which could not be captured. Moreover, we have no access

to the exact date of the accident and the application of the

WHQ. The case managers were requested to apply the

WHQ within the first 3 months after the accident; however,

we were not able to control their adherence. This missing

information may limit the definitive conclusions that can be

drawn from this study, especially in terms of the predictive

validity of the WHQ.

Second, our sample was recruited within a Swiss

insurance setting. In Switzerland all inhabitants receive

compensation in the case of work disability. There is a

mandatory accident insurance that covers injuries due to

work-related or recreational accidents. Thus, it is unlikely

that different compensation systems related to different

types of accident biased our results. Nevertheless, the

generous compensation system may limit the generaliz-

ability of our findings to other countries with less generous

compensation [21].

Third, data concerning family status, profession, current

income, and exact type of injury were not accessible from

the dataset extracted from the insurance record and there-

fore not available for our analyses. It seems plausible to

assume that these variables may be associated with RTW,

well-being, or job satisfaction. Nevertheless, it seems

unlikely that the inclusion of these variables would have

yielded completely different results. It might, however, be

a reason for the only moderate explained variance in some

of our regression models. In addition, this missing infor-

mation clearly affects the comparability of our results with

other studies.

Fourth, we stated that the identification of vulnerable

accident victims should occur directly after the accident. In

this study, however, the screening was administered within

the first 3 months after the accident. Thus, injured workers

who returned to work sooner were not captured. Our main

goal was, however, to provide a reliable screening tool to

identify injured workers at risk for a complicated rehabil-

itation. We defined more days of working disability as one

core feature of a complicated recovery process and

3 months of work disability could be seen as a generally

accepted cut-off point for the transition to the chronic stage

[48]. Nevertheless, this specific inclusion criterion may

affect the generalization of our findings. However, we

assume that the WHQ could be easily adopted in other

contexts than solely an insurance environment. Further

research should evaluate the WHQ in multiple contexts,

which allow its earlier application, for example, in an

emergency setting.

Fifth, some subscales of the WHQ did not show suffi-

cient discriminant and convergent validity and some items

showed large error variances, which warrant additional

research. Further investigations should therefore evaluate

the correlations of the WHQ with questionnaires measuring

health- and work-related factors after accidents and try to

replicate the postulated five-factor structure in a sample

with a specific injury. For public purposes, we translated

the WHQ items to English; its validation, however, is

pending. We were convinced of the advantages of the use

of the WHQ: the time to administer is short (to complete

the WHQ about 5 min are needed), no special training is

needed, and, given the observed responder rate, the face

validity of the questionnaire could be seen as high. Also the

WHQ could be transferred to other settings than the

insurance context. However, further research on its pre-

dictive validity, for example in terms of an ROC analysis,

to set accurate cut-off points is warranted.
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Limitations notwithstanding, our present findings indi-

cate that the WHQ is a valid and reliable screening tool to

identify injured workers at risk for a complicated rehabil-

itation. Despite the fact that the accidents in our sample

were minor to moderate, our findings could be interpreted

as an emphasis on the paramount role of psychosocial

variables in the recovery process of injured workers. From

a theoretical viewpoint, our results reaffirm the importance

of assessing psychopathology, cognitive, social, and work-

related factors in injured employees and confirm the

biopsychosocial nature of work disability and RTW.
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Appendix: WHQ Items

No. English version German version Rating scale Origin scale

WHQ_Work

W1 Can you independently plan and

organize your work?

Können Sie Ihre Arbeit selbständig

planen und einteilen?

Likert scale (1–5) KFZA

W2 Can you learn something new in your

job?

Können Sie bei Ihrer Arbeit Neues

dazu lernen?

Likert scale (1–5) KFZA

W3 In my job, I can see from the result

whether my work was good or not

Bei meiner Arbeit sehe ich selber am

Ergebnis, ob meine Arbeit gut war

oder nicht

Likert scale (1–5) KFZA

W4 In my work I can carry out a working

task, from A to Z

Bei meiner Arbeit kann ich eine Sache

oder ein Produkt von A bis Z

herstellen resp. Ausführen

Likert scale (1–5) SALSA

W5 My job is not ideal, but it could be

even worse

Meine Arbeit ist zwar nicht gerade

ideal, aber schliesslich könnte Sie

noch schlimmer sein

Likert scale (1–7) AZK

W6 I have too much work Ich habe zu viel Arbeit Likert scale (1–5) KFZA

W7 Needed information or working tools

(e.g., computer) are often not

available

Oft stehen mir die benötigten

Informationen, Arbeitsmittel (z.B.

Computer) nicht zur Verfügung

Likert scale (1–5) KFZA

W8 I am often interrupted in my work

(e.g., telephone calls)

Ich werde bei meiner Arbeit immer

wieder unterbrochen (z.B. durch

Telefon)

Likert scale (1–5) KFZA

W9 The working conditions at my

workplace are unfavorable. There

are disturbances, such as noise,

temperature, dust

An meinem Arbeitsplatz gibt es

ungünstige Umgebungsbeding

ungen wie Lärm, Klima, Staub

Likert scale (1–5) KFZA

W10 In case of any difficulties, I can rely

on my colleagues

Ich kann mich auf meine

Arbeitskollegen/-kolleginnen

verlassen, wenn es bei der Arbeit

schwierig wird

Likert scale (1–5) KFZA

W11 In case of any difficulties, I can rely

on my boss/supervisor

Ich kann mich auf meine/n direkte/n

Vorgesetzte/n verlassen, wenn es bei

der Arbeit schwierig wird

Likert scale (1–5) KFZA

W12 I always get feedback about the

quality of my work from my

colleagues or my supervisor

Ich bekomme von Vorgesetzten sowie

Arbeitskollegen/-innen immer

Rückmeldung über die Qualität

meiner Arbeit

Likert scale (1–5) KFZA
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No. English version German version Rating scale Origin scale

WHQ_Health

H1 Did you feel helpless during or after

the accident?

Fühlten Sie sich während des Unfalls

oder kurz danach hilflos?

0, 1 PTBS

H2 Do pictures about it (the accident) pop

up into your mind?

Haben Sie plötzlich auftretende Bilder

(vom Unfall) im Kopf?

0, 1 PTBS

H3 How would you describe your actual

general health condition?

Wie würden Sie ihren gegenwärtigen

Gesundheits-zustand beschreiben?

VAS (0–100) IRES

H4 How often did you suffer from pain

recently?

Wie häufig haben Sie in der letzten

Zeit unter Schmerzen gelitten?

VAS (0–100) IRES

H5 How much do you feel that this pain

affects your daily life?

Wie stark fühlen Sie sich durch diese

Schmerzen im täglichen Leben

beeinträchtigt?

VAS (0–100) IRES

H6 I think that I am not able to work

normally within 3 months

Ich glaube, dass ich mindestens

3 Monate nicht normal arbeiten

gehen kann

Likert scale (0–6) FABQ

H7 (In the past week) I felt as if I am

slowed down

(In der letzten Woche) fühlte ich mich

in meinen Aktivitäten gebremst

Likert scale (0–3) HADS

H8 (In the past week), worrying thoughts
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