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Abstract: Objectives: To test the predictive value and

convergent construct validity of a 6-item work functioning

screener (WFS-H). Methods: Healthcare workers (249

nurses) completed a questionnaire containing the work

functioning screener (WFS-H) and a work functioning in-

strument (NWFQ) measuring the following: cognitive as-

pects of task execution and general incidents, avoidance

behavior, conflicts and irritation with colleagues, im-

paired contact with patients and their family, and level of

energy and motivation. Productivity and mental health

were also measured. Negative and positive predictive

values, AUC values, and sensitivity and specificity were

calculated to examine the predictive value of the

screener. Correlation analysis was used to examine the

construct validity. Results: The screener had good pre-

dictive value, since the results showed that a negative

screener score is a strong indicator of work functioning

not hindered by mental health problems (negative pre-

dictive values : 94% -98% ; positive predictive values:

21%-36%; AUC: .64- .82 ; sensitivity : 42%-76%; and

specificity 85%-87%). The screener has good construct

validity due to moderate, but significant (p<.001), asso-

ciations with productivity (r=.51), mental health (r=.48),

and distress (r=.47). Conclusions: The screener (WFS-

H) had good predictive value and good construct validity.

Its score offers occupational health professionals a help-

ful preliminary insight into the work functioning of health-

care workers.
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Introduction

Nurses, medical doctors, and other types of healthcare

workers regularly have a high workload, low job auton-

omy, and frequent interactions with suffering patients1 ) .

Many healthcare workers also have irregular working

hours and are held highly accountable for errors made

during work. Consequently, mental health problems such

as stress, anxiety, and depression are highly prevalent

among healthcare workers 2 ) . Studies show that mental

health problems undermine the ability of healthcare work-

ers to contribute to the recovery process and quality of

life of recipients of medical care services3 ) . Thus, it is

critical to regularly screen and evaluate the work func-

tioning of healthcare workers. Work functioning refers to

the health-related ability of workers to meet their work

demands4). Researchers have developed screening instru-

ments for detecting mental health issues such as depres-

sion5), distress6,7), and posttraumatic stress disorder8). How-

ever, a brief screener instrument for evaluating the work

functioning of healthcare workers is not yet available. Re-

searchers previously used the 47-item Nurses Work Func-

tioning Questionnaire (NWFQ) as a screening tool for

evaluating the work functioning of healthcare workers9 ).

However, it is inefficient to use long questionnaires for

screening the work functioning of healthcare workers

since relatively long screening procedures keep healthcare

workers too long from their jobs. Furthermore, a rela-

tively long screening procedure may yield incomplete in-

formation as questionnaire length is a determinant of un-

willingness of individuals to complete the questionnaire10).

Thus, there is a need for a brief instrument for screening

and evaluating the work functioning of healthcare work-

ers.

Received February 24, 2015; Accepted October 17, 2015

Published online in J-STAGE March 24, 2016

Correspondence to: K. Nieuwenhuijsen, (Ph.D.), Coronel Institute of Oc-

cupational Health, Academic Medical Center, University of Amsterdam,

PO Box 22700, 1100 DE Amsterdam, The Netherlands (e-mail: K.Nieuwe

nhuijsen@amc.nl)

Journal of Occupational Health is an Open Access article distributed under the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International

License. To view the details of this license, please visit (https://creativecommons.org/licenses/by-nc-sa/4.0/).



Screening for unimpaired work functioning
Screeners are brief measurement instruments that offer

an indication of the absence or presence of disease or im-

pairment in individuals. These instruments are helpful for

gaining a preliminary insight into the functioning of indi-

viduals. They also are useful for identifying individuals

eligible for further examination due to a potential need for

care or support. Items for screeners can either be derived

from refined (longer) instruments that measure the con-

cept that the screener should capture or they can be newly

developed items. Researchers have addressed the predic-

tive value of screeners containing single items 5,8,11 ) and

screeners containing up to 6-10 items6). The effectiveness

of screeners is primarily evaluated in terms of their pre-

dictive value and less in terms of their internal consis-

tency and structural validity. Sensitivity, specificity, size

and significance of area under the curve (AUC), and posi-

tive and negative predicted values are psychometric prop-

erties that indicate the predictive value or effectiveness of

a screener measure5).

Aim of the research
The aim of the current research is to examine the pre-

dictive value and convergent construct validity of the

newly developed 6-item Work Functioning Screener-

Healthcare (WFS-H). It is reasoned that a negative WFS-

H test score indicates sufficient ability to (continue to)

fulfill the work demands that are difficult to complete for

individuals with mental health problems. The WFS-H is

job-specific and thus different from generic instruments,

such as the Work Limitations Questionnaire (WLQ)12) and

the Work Role Functioning Questionnaire (WRFQ ) 13 ) .

The WFS-H is specifically relevant for measuring the

work functioning of healthcare workers working in the

healthcare sector, since the WFS-H takes into considera-

tion the work circumstances under which healthcare

workers are expected to meet their work demands (e.g.,

work context that is unpredictable and hectic and work

context in which errors have severe consequences). Fur-

thermore, due to its short length, it is more efficient to use

the WFS-H for screening the work functioning of health-

care workers than to use existing ( longer) instruments,

such as the NWFQ.

Methods

Data and procedure
The data of the current research (249 nurses; 40 males,

209 females ; mean age=47, SD=12; mean hours em-

ployed=30, SD=6.3) were retrieved from the dataset col-

lected by Gärtner et al.14) in the context of their study on

the psychometric properties of the NWFQ. Their dataset

contained a set of screener items that were developed in-

dependently from the NWFQ, yet the predictive value of

those screener items was left unexamined. The research

had a cross-sectional survey design, and 1200 healthcare

workers (i.e., 1050 nurses and 150 allied health profes-

sionals) were invited to participate in the research. The

Medical Ethical Committee of the Academic Medical

Center approved the research. The dataset contained 249

nurses (response rate: 24%) and 58 allied health profes-

sionals (response rate: 39%) who had completely filled in

a questionnaire and had indicated their worker type. The

group of allied health professionals was found to be too

small for conducting subgroup analyses. At the same

time, at this stage of the research, it was not an option to

combine the two groups into one sample. Furthermore,

for the current research, the NWFQ was selected as a

“gold standard” instrument, yet Gärtner et al.9) concluded

that not all subscales of the NWFQ are applicable to al-

lied health professionals. For these reasons, only the data

of the nurses (n=249) were used for the current research.

See Gärtner et al.14) for further details on the data collec-

tion procedure, including informed consent and ethical

approval. The demographic characteristics (age, number

of hours employed, type of nursing job, etc.) of the re-

search participants were determined through general

questions.

Screener for detecting impaired work functioning
The 6-item work functioning screener (WFS-H) con-

tained the following self-developed items : “ My work

functioning is worse than before,” “Without the help of

my colleagues I would not function adequately,” “I make

mistakes more often,” “I take risks more often in my job

than before,” “I retire to a less hectic place more than be-

fore,” and “For a while now I have had less interest for

my work activities.” Studies3,9,14) clarify that the concep-

tual content of these items reflects how mental health

problems typically affect healthcare workers and their

work performance (e.g., mental health problems make it

more difficult to concentrate and stay calm at work, moti-

vate to take extended breaks from work or to report sick

to momentarily leave the workplace, undermine work

motivation, increase risk-taking since they for instance as-

sociate positively with careless handling of needles, etc.).

The scale of the brief screener used a 4-point answer for-

mat (0=not at all, 1=slightly agree, 2=agree, 3=totally

agree). For each item, the answer option “not at all” re-

flects unimpaired work functioning. For an indication of

the work functioning of healthcare workers it is essential

to sum the item scores. The raw screener sumscore ranges

from 0 to 18. A score of 0-100 can be calculated using the

following formula: Score0-100 = ((raw sumscore WFS-H*

100)/18)). For an overview, the items of the WFS-H are

included in the Appendix.

Measure to examine the predictive value of the screener
The NWFQ9) was used to test the predictive value of

the brief work functioning screener ( WFS-H ) . The
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NWFQ is a questionnaire developed to measure in nurses

and allied health professionals levels of impaired work

functioning due to mental health problems. The aspects of

work functioning that the NWFQ measures are as fol-

lows: cognitive aspects of task execution and general inci-

dents (11 items), causing incidents at work (8 items) ,

avoidance behavior (8 items ) , conflicts and irritations

with colleagues (7 items), impaired contact with patients

and their family (8 items), and lack of energy and motiva-

tion (5 items). The items of the NWFQ have a reference

period of 4 weeks, and for each subscale the item scores

are summed and transformed to a 0-100 scale with the

following formula : ( ( sum of items×100 ) / ( number of

subscale items×maximum item score)). For each subscale,

a high score is indicative of impaired work functioning

due to mental health problems. Studies15 ) show that the

NFWQ has good psychometric properties. For instance,

the internal consistency of the NWFQ subscales used in

the current research is good (α>.70), and these subscales

also have good construct validity and good discriminative

validity. Cut-off points exist in the literature for each

subscale of the NWFQ16,17), and a score above the cut-off

point indicates impaired work functioning due to mental

health problems. The cut-off point of the subscale “cogni-

tive aspects of task execution and general incidents” is 25,

“avoidance behavior” is 13, “conflicts and irritations with

colleagues” is 29, “ impaired contact with patients and

their family” is 19, “lack of energy and motivation” is 32,

and “causing incidents at work” is 15.

Measures to examine the construct validity of the
screener

Empirical support for predictions that the score of the

measure under examination correlates strongly, but not

too strongly, with scores of measures that also capture the

construct of interest indicates good convergent construct

validity18). The WFS-H is an instrument for determining

whether workers meet work demands that are difficult to

meet for individuals with mental health problems. Studies

show that mental health problems hinder worker produc-

tivity19). Hence, the 25-item Endicott Work Productivity

Scale (EWPS)20) was used for recording worker productiv-

ity. This instrument uses a 5-point Likert scale for record-

ing productivity (1=never, 5=always), and a high score

suggests productivity loss. The EWPS has good internal

consistency (α>.70) and good test-retest reliability (ICC=

0.92). Further, the 12-item version of the General Health

Questionnaire (GHQ)21,22) and the distress scale (16 items)

of the Four Dimensional Symptoms Questionnaire

(4DSQ)23,24) were also used to test for convergent construct

validity. Many different types of mental health problems

(depression, anxiety disorder, etc.) affect work function-

ing, and these instruments record symptoms that are char-

acteristic for multiple types of mental health problems.

The GHQ uses a 4-point Likert scale (1=not at all, 4=

more than usual); an overall mental health score is calcu-

lated by summing the item scores, and a high score is

suggestive of mental health problems. The GHQ has, for

instance, good internal consistency (α>.70). The distress-

scale of the 4DSQ has 16 items and uses a 5-point Likert

scale for recording the responses to the items (1=no, 5=

very often). A high summed score suggests high distress,

and the scale has good internal consistency (α>.70).

Analyses
First, the raw subscale scores of the NWFQ and the

raw WFS-H score were transformed to 0-100 scores. Sub-

sequently, the NWFQ subscale scores were categorized

into positive test results (i.e., score above cut-off point)

and negative test results ( i. e. , score below the cut-off

point ) . Then, ROC analysis 25 ) conducted in SPSS

(IBM Corp., Armonk, NY, USA) was used to determine

whether the WFS-H could serve as a test for the NWFQ-

subscales (AUC>.50, p<.05). When this appeared the

case, the ROC-analysis suggested the optimal cut-off

point for the WFS-H at the point of optimal balance be-

tween sensitivity and specificity 25 ) . For the WFS-H, a

score above the cut-off point represented a positive test

result and a score below the cut-off point represented a

negative test result. Cross-tabulations subsequently re-

vealed frequencies of cases of test match and test mis-

match between the WFS-H and the NWFQ, and all these

frequencies were entered into MedCalc. MedCalc is a

computer program that uses algorithms developed by

Mercaldo and Lau26) for calculating sensitivity, specificity,

and negative and positive predictive values. After data en-

try, MedCalc yielded the sensitivity, specificity, and the

negative and positive predictive values of the WFS-H.

ROC analysis conducted in SPSS was subsequently used

for calculating the final AUC values. The negative predic-

tive value indicates the likelihood that a worker who has a

negative WFS-H score has unimpaired work functioning.

A significant AUC, i.e., exceeding .50, indicates that the

WFS-H has value as a test. Correlation analysis was used

in testing for construct validity. It was predicted that the

WFS-H scores would correlate moderately (r=.30-.60)

with respectively the scores of the EWPS, the GHQ, and

the distress-subscale of the 4DSQ.

Results

The ROC analyses for determining the cut-off point of

the WFS-H revealed in terms of significant AUCs (>.50;

p<.05) that the WFS-H could serve as a test for five of the

six work functioning domains that the NFWQ measures

(Fig. 1). These work functioning domains were: cognitive

aspects of task execution and general incidents (mean=

9.3, SD=12.6; minimum observed value=0, maximum ob-

served value=82); avoidance behavior (mean=4.7, SD=

9.5 ; minimum observed value = 0, maximum observed
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Fig.　1.　ROC-Curves

value=81); conflicts and irritations with colleagues (mean

=8.5, SD=12.4; minimum observed value=0, maximum

observed value=61); impaired contact with patients and

their family (mean =6.9, SD = 8.8 ; minimum observed

value=0, maximum observed value=42); and lack of en-

ergy and motivation (Mean=10.5, SD=13.7 ; minimum
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Table　1.　Predictive properties 6-item work functioning screener (WFS-H) for various aspects of work 

functioning

Work functioning domain (NWFQ) Sensitivity Specificity AUC NPV PPV

1.) Cognitive aspects of task 71% 87.44% .79*** 97% 36%

execution and general incidents

2.) Avoidance behavior 56% 85% .71** 96% 22%

3.) Conflicts and irritations with colleagues 56% 85% .71** 96% 21%

4.) Impaired contact with patients and family 42% 86% .64* 94% 22%

5.) Lack of energy and motivation 76% 87% .82*** 98% 32%

Note. *p<.05, **p<.01, ***p<.001. AUC=Area-under-the-curve, NPV=negative predictive value, 

PPV=Positive predictive value. The AUCs presented resulted from ROC-analyses conducted to examine 

whether the WFS-H with dichotomous values (i.e., negative and positive) could serve as a test for the work 

functioning domains.

Table　2.　Correlations WFS-H scores with scores com-

parator measures

Comparator measure 

(n=236)

Screener Work Functioning 

(WFS-H)

r

1.) Productivity (EWPS) .51***

2.) General Health (GHQ) .48***

3.) Distress (4DKL) .47***

Note. ***p<.001. n=236 due to missing values.

observed value=0, maximum observed value = 73 ) . In

terms of these work functioning domains, the ROC analy-

ses further suggested a cut-off point between 2.8 and 8.3

on a 0-100 scale for the WFS-H (Fig. 1) . The middle

value of five and a half was chosen as the definite cut-off

point. This cut-off point corresponds with a raw WFS-H

score of 1 ((1*100)/18=5.5), while the cut-off point 2.7

did not translate to a raw WFS-H score that respondents

can actually score. The cut-off point 8.3 had less optimal

balance between sensitivity and specificity than the cho-

sen cut-off point (5.5). Further, a score below 5.5 corre-

sponds with selection of the answer option “not at all” for

all WFS-H items by individual respondents, and thus rep-

resents a clear indication of ability to meet job demands

that are difficult to complete for individuals with mental

health problems. In addition, the WFS-H contains items

of varying conceptual content since work functioning is a

multi-domain concept. Respondents who answer positive

to only one or a few of the items of the WFS-H thus may

experience impaired work functioning due to mental

health problems in specific work functioning domains,

and this would be overlooked in case the cut-off point

would exceed the value of five and a half (5.5). Thus, for

multiple reasons 5.5 was chosen as the definite cut-off

point, and a WFS-H score below 5.5 indicates a clear

negative test result, and a WFS-H score between 5.5 and

100 indicates a positive WFS-H test result. Subsequently,

the predictive value of the WFS-H (Mean=2.7, SD=7.4;

minimum observed value=0, maximum observed value=

61) was examined. For an overview, the indicators of the

predictive value of the WFS-H are displayed in Table 1.

A negative WFS-H test score suggests that decreased

work functioning due to mental health problems is highly

unlikely in terms of cognitive task execution and general

incidents (negative predictive value: 97%; positive pre-

dictive value: 36%;) and energy and motivation for the

job (negative predictive value: 98%; positive predictive

value: 32%). A negative WFS-H screener score also is

highly indicative of absence of avoidance behavior at

work (negative predictive value: 96%; positive predictive

value: 22%) and absence of conflicts and annoyances

with colleagues (negative predictive value: 96%; positive

predictive value : 21% ) . Finally, a negative WFS-H

screener score moderately suggests that the contact with

patients and their family members (negative predictive

value: 94%; positive predictive value: 22%) is sufficient

and not hindered by mental health problems. Thus, the

newly developed brief work functioning screener (WFS-

H) has value for detecting healthcare workers without

work functioning problems. Table 2 shows the associa-

tions between the brief work functioning screener (WFS-

H) on the one hand, and the measures used for testing the

convergent construct validity of the brief work function-

ing screener on the other hand. As predicted, the WFS-H

correlates (p<.001) moderately with productivity (r=.51),

general health (r=.48), and distress (r=.47). The work

functioning screener therefore has good convergent con-

struct validity.

Discussion

The aim of the current research was to examine the pre-

dictive value and convergent construct validity of the

WFS-H. It was reasoned that a negative WFS-H test score

would indicate sufficient ability to (continue to) fulfill

work demands that are difficult to complete for individu-
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Appendix.　Work Functioning Screener-Healthcare (WFS-H)

Answer options: 0=‘not at all’, 1=‘slightly agree’, 2=‘agree’, 3=‘totally agree’

1) My work functioning is worse than before

2) Without the help of my colleagues I would not function adequately

3) I make mistakes more often

4) I take risks more often in my job than before

5) I retire to a less hectic place more than before

6) For a while now I have had less interest for my work activities

Note. The screener sumscore ranges from 0 to 18. A 0 to 100 score can be calcu-

lated with the following formula: Score 0 to 100=((raw sumscore WFS-H* 100)/18).

als with mental health problems. Healthcare workers who

had a negative WFS-H test score predominantly were

found to be workers who reported work functioning un-

hindered by mental health problems. Further, as pre-

dicted, the WFS-H test score correlated moderately with

productivity, generic mental health, and distress levels of

workers. In view of the results, it was concluded that the

WFS-H has good predictive and good convergent con-

struct validity.

Implications of the research
It is important to evaluate and sustain the work func-

tioning of healthcare workers because impaired work

functioning of healthcare workers is detrimental to the re-

covery process and quality of life of recipients of medical

care services. The current research represents a contribu-

tion to the literature, because it developed and validated a

brief screening instrument (WFS-H) for gaining a pre-

liminary insight into the work functioning of healthcare

workers. Occupational health professionals can use this

instrument to determine whether healthcare workers suffi-

ciently meet job demands that are difficult to complete for

individuals with mental health problems. The instrument

also helps in identifying healthcare workers who have a

potential need for care and/or work support. Healthcare

workers with a positive test score should be asked for ad-

ditional information on their work functioning. An instru-

ment such as the NWFQ can be used for this. The current

research thus suggests a two-step procedure for evaluat-

ing the work functioning of healthcare workers. It is most

efficient to first evaluate whether healthcare workers suf-

ficiently meet their work demands using the WFS-H, and

then administer longer work functioning questionnaires

(e.g. , NWFQ) only among healthcare workers with a

positive WFS-H test score.

Limitations and suggestions for further research
The current research only focused on the predictive

value and convergent construct validity of the WFS-H.

Furthermore, only one sample was used in the research,

consisting of only nurses as healthcare workers. It is

therefore important to acknowledge that the findings of

the current research are not conclusive. Future studies

should examine whether the current findings can be repli-

cated, and researchers should further examine the validity

of the WFS-H (e.g., divergent validity, cross-cultural con-

struct validity, etc.). Users should be aware of this when

using the WFS-H for examining the work functioning of

healthcare workers. Another limitation of the research lies

in the fact that the “gold standard” instrument in this re-

search (NWFQ) is a self-report instrument. Objective in-

dicators of work functioning, such as supervisor plus co-

worker ratings of work performance and number of days

absent from work, may better reflect the actual work

functioning of healthcare workers, and thus be better

“gold standard” measures. At the same time, the NWFQ

has good psychometric properties15) and is an instrument

that researchers frequently use for recording the work

functioning of healthcare workers16,17). Thus, for now, it is

a recommendation to examine whether the WFS-H also

has predictive value for work functioning scores obtained

with objective indicators. Further, researchers can exam-

ine whether the recommended two-step procedure for

evaluating the work functioning of healthcare workers is

to the satisfaction of occupational health professionals.

Also, researchers can use the WFS-H in studies on health

surveillance, and, for instance, examine whether the

WFS-H test score correlates with healthy lifestyle choices

of healthcare workers.

In conclusion
The currently developed work functioning screener can

assist occupational health professionals in guiding health-

care workers and ensuring continued quality of care for

those receiving medical aid from healthcare workers.
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