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ABSTRACT
To investigate the gender-related DIF in 12-item World Health Organization Disability Assessment
Schedule 2.0 (WHODAS) amongst patients with chronic musculoskeletal pain. Cross-sectional survey study
with 1988 consecutive chronic musculoskeletal pain patients at university’s Physical and Rehabilitation
Medicine outpatient clinic. To assess a DIF, WHODAS 2.0 items were dichotomized as ‘none’ rated by
respondents as ‘0’ versus ‘any limitation’ rated as ‘1,2,3 or 4’. The item response theory analysis (IRT) was
used to define discrimination and difficulty parameters of a questionnaire. The probit logistic regression
was used to test uniformity of DIF between gender groups. The results of DIF analysis were presented and
evaluated graphically as item characteristic curves based on 2-parameter IRT analysis of dichotomized
responses. High to perfect discrimination ability was observed for all the items except one. Difficulty levels
of eight items were shifted towards the elevated disability level, four items demonstrated a perfect
difficulty property. Significant DIF between genders was observed in seven out of 12 items. All the
detected DIFs were uniform. For item ‘household’, ‘emotional affection’ and ‘work’, men had to
experience slightly worse disability than women to achieve the same score. A reverse effect was observed
for items ‘concentration’, ‘washing’, ‘dressing’ and dealing with strangers. In this study, significant DIF
between genders was found in seven of twelve items of 12-item WHODAS 2.0. amongst 1988 patients
with chronic musculoskeletal pain. All the detected DIFs were uniform. Even if this study showed genderrelated DIF in seven out of 12 items, we recommend using and studying 12-item WHODAS 2.0 in different
populations.
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INTRODUCTION
Gender differences in the prevalence of both musculoskeletal pain and disability are well documented
(Bartley. E, 2013, Bingefors and Isacson, 2004, Merril S et al., 1997).

The tools to measure pain or

disabilities have to be reliable in both genders. However, the reference values of many proxy-rated,
patient-reported and objective outcome measures have also shown to be gender-dependent (Bohannon,
1997, Massy-Westropp et al., 2011, Dewitt R, 2013).
The 12-item version of World Health Organization Disability Assessment Schedule 2.0 (WHODAS 2.0) is a
generic tool to assess health and disability across different diseases and cultures in both clinical settings
and general population. The total score of WHODAS 2.0 has been reported to be age-dependent showing
a 0.6 point-increase for every age year (Gomez-Olive et al., 2017). While other psychometric properties
of WHODAS 2.0 have been studied (Carlozzi et al., 2015, Ustun et al., 2010, Saltychev et al., 2017), the
occurrence of a gender-related differential item functioning (DIF) is not known. This means that we do
not know, if WHODAS 2.0 is similarly sensitive in men and women with musculoskeletal pain. In two
previous studies on patients with either major depression or myocardial infarction, no gender-related
differences in any of WHODAS 2.0 items were observed (Kirchberger et al., 2014, Luciano et al., 2010). A
study of the 36-item WHODAS 2.0 on patients with knee osteoarthritis, showed a gender-related DIF only
in a ‘getting housework done as quickly as needed’ -item and gender-related DIF was observed in a
modificated 36 -item WHODAS functioning scale off people with mental health problems (Novak et al.,
2010, Kutlay et al., 2011). The 12-item WHODAS is widely used in patients with musculoskeletal
symptoms, but the gender-related DIF of this scale has not been evaluated in musculoskeletal pain yet.
This information is important to justify the wide use of 12-item WHODAS in screening disability, in
evaluating functioning, and in planning and reviewing rehabilitation.
The aim of this study was to investigate if there is a significant gender-related DIFin a 12-item WHODAS
2.0 amongst patients with chronic musculoskeletal pain.
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METHODS
This was a cross-sectional study of consecutive patients with chronic musculoskeletal pain in an outpatient
Physical and Rehabilitation Medicine (PRM) clinic of a university hospital between April 2014 and February
2017. The survey was sent to the patients and filled up before a physician appointment. The survey
included a 12-item WHODAS 2.0 questionnaire and questions on demographics, pain intensity, perceived
general health, and working ability among others. The university hospital ethics committee approved the
study.
The self-administered WHODAS 2.0 contains 12 items covering the most common limitations of activity
and participation during the last 30 days. A Likert-like scale is used to define the severity of limitation from
0 to 4 with 0 denoting “no limitation” and 4 denoting “extreme limitation or inability to function”. The
total score was calculated in our study as a sum of all 12 items divided by 48, multiplied by 100, and
presented as a percentage where 100% represents the worst possible restriction.
Age was defined in full years at the time of visiting a clinic. Pain intensity was assessed using a 11-point
numeric rating scale (NRS) with 0 denoting “no pain” and 10 denoting “worst possible pain”. Educational
level was dichotomized “high school” vs. “no high school”. Body mass index (BMI) was calculated as a
body weight divided by a squared height (kg/m2).
Statistical analysis
The basic characteristics were presented as means, standard deviations (SDs), and percentage, when
appropriate. Independent t-test and chi square test were used to investigate potential differences
between men and women regarding their age, educational level, BMI, and pain intensity.
Differential item functioning (DIF) is a statistical characteristic of a scale item (here counted for each of
12 items included in WHODAS 2.0) that describes if the item is measuring an ability (here level of
functioning) differently for separate subgroups (here genders) within the sample. To assess a DIF,
WHODAS 2.0 items were dichotomized as ‘none’ (rated by respondents as ‘0’) versus ‘any limitation’
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(rated by respondents as ‘1’, ‘2’, ‘3’, or ‘4’). It has previously been reported that such a dichotomous
version of WHODAS 2.0 is compatible with its polytomous version (World Health Organisation, 2010).
The item response theory (IRT) analysis defined discrimination and difficulty parameters of a
questionnaire. A discrimination parameter describes the sensitivity of test to differentiate severity levels
of symptoms. The steeper the regression curve, the more discriminative the test becomes. In this study,
discrimination of 0.01 to 0.24 was considered 'none' (a totally level regression curve), 0.25 to 0.64 'low',
0.65 to 1.34 'moderate', 1.35 to 1.69 'high', and a discrimination >1.7 was considered 'perfect' (a
regression curve approaching a vertical line) (Baker FB, 2001). Ideally, the steepest interval corresponds
to the patients who obtained average WHODAS 2.0 total scores in the studied population. In turn,
difficulty is a psychometric property of a single item or an entire test, which describes how much more or
less a respondent should perceive the studied ability (comparing with the average level of studied
population) in order to achieve a 0.5 probability to give a particular answer.
The probit logistic regression was used to test whether an item exhibits either uniform or nonuniform DIF
between gender groups that is, whether an item favors one group over the other for all values of the
functioning limitation or for only some values of that (de Boeck P, 2004, Swaminathan H and Rogers HJ,
1990). A uniform DIF occurs when the difference between groups remains the same across the entire
scale. In turn, a nonuniform DIF is observed when the direction of difference between groups varies at
different levels of functioning limitation (e.g., if men perform better up than women to a midpoint and
worse than women after that). A two-tailed p-value =<0.05 indicated a significant difference between
genders. When significant DIF was observed, the results of DIF analysis were also presented and evaluated
graphically as item characteristic curves based on 2-parameter IRT analysis of dichotomized responses.
All the analyses were conducted using Stata/IC Statistical Software: Release 15. College Station (StataCorp
LP, TX, USA).
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RESULTS
Of 3,150 patients visiting the clinic, 1,988 (63%) participated the study. The patients were 47.6 (SD 15.0)
years old and 1,297 (65%) were women (Table 1). The average intensity of pain was 6.3 (SD 2.0) points.
Most of the patients (n=1746, 88%) had a main diagnosis 'M' - 'Diseases of the musculoskeletal system
and connective tissue' according to the International Classification of Diseases 10th Edition. The most
frequent single diagnoses were 'M54 Dorsalgia' (n=781, 39%) and 'M79 Other soft tissue disorders'
(n=202, 10%).
The total scores of WHODAS 2.0 were 27.3 (SD 19.5) points for both men and women (p=0.843). Probably
due to a large sample size, the differences between men and women in BMI (p<0.001), pain severity
(p=0.005, 95% CI 0,38 - 0.01), and educational level (p<0.001) were statistically significant even if the
absolute estimates differed only a little.
High to perfect discrimination ability was observed for all the items except for item #9 ”dressing” with
moderate discrimination (Table 2). Difficulty levels of eight items – #3, #4, #6, #7, #8, #9, #10, and #11
(learning, joining in community, concentrating, walking, washing, dressing, dealing with strangers,
maintaining friendships) – were shifted towards the elevated disability level compared to average
disability level of the entire studied population. In other words, musculoskeletal patients with mild or
none disability clustered around the lowest possible scores on these items. Other four items (standing,
household responsibilities, being emotionally affected, work) demonstrated a perfect difficulty property
(Table 3).
Significant DIF between genders was observed in seven out of 12 items: ‘household responsibilities’,
‘being emotionally affected’, ‘concentrating for 10 minutes’, ‘washing’, ‘dressing’, ‘dealing with strangers’,
and ‘work’. All the detected DIFs were uniform (Table 4 and Figure 1). For items #2, #5 and #12 (household,
emotional affection, work), men had to experience slightly worse disability than women to achieve the
same score. A reverse effect was observed for items #6, #8, #9 and #10 (concentration, washing, dressing,
dealing with strangers).
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DISCUSSION
This study amongst 1,988 patients with chronic musculoskeletal pain showed significant DIF between
genders in seven of twelve items of 12-item WHODAS 2.0. All the detected DIFs were uniform meaning
that the direction of gender-related differences between responses persisted across the entire spectrum
of disability severity. For items ‘household responsibilities’, ‘emotional affection’, and ‘ work’, men had to
experience slightly worse disability than women to achieve the same score. A reverse effect was observed
for items ‘concentrating’, ‘washing’, ‘dressing’ and ‘dealing with strangers’.
The generalizability of the results is weakened by the fact that the sample represented a population with
chronic musculoskeletal pain treated in a highly specialized health care unit (university PRM clinic). Thus,
the patients might differ from those treated in e.g. primary health care. Additionally, the sample was
predominated by women. This was, however, the first study on gender-related DIF of the 12-item
WHODAS 2.0 with a sample large enough to achieve statistically significant results and narrow confidence
intervals.
The results were similar with two previous studies on the subject (Kutlay et al., 2011, Novak et al., 2010).
Novak et al. found gender-related DIF in many daily activities in people with mental health problems. In
turn, Kutlay et al. reported gender-related DIF in ‘life activities’ in patient with knee osteoarthritis. Both
studies also observed a significant DIF in ‘taking care of household responsibilities’ as seen in the present
study: compared to women, men had to experience worse disability to reach a similar score in this item.
Neither of these studies used the shortest 12-item WHODAS version. Both reports differ from the present
study by populations of interest and by statistical methods used. To assess DIF, Novak et al. used odds
ratio. The participants in that study were asked to evaluate their functioning level based on their worse
month in previous year. Opposing, the 12–item WHODAS 2.0 is based on responses concerning previous
30 days. The study by Kutlay et al employed a 36-item WHODAS 2.0. Silva et al. have reported on some
gender differences in responses to the WHODAS 2.0. In that study, men stated more often that they are
not doing housework marking the item ‘household work’ as ‘not applicable’. In the present study, this
phenomenon was not observed probably due to cultural differences between studied populations. Study

8
from Silva et al differed from the present study by statistical methods and WHODAS 2.0. version used.
They did not assess the differential item functioning and employed a 36-item WHODAS 2.0
The findings in this study differed from the results of two previous reports that did not observe DIF in any
of WHODAS items (Luciano et al., 2010, Kirchberger et al., 2014) . Differently to present study, they
employed samples of patients with acute health conditions like myocardial infarction and major
depressive episode and the respondents were older when compared to present study population.
The design used in this study does not provide any explanations to the gender differences in psychometric
properties of 12-item WHODAS 2.0. As this is the first study on patients with chronic musculoskeletal pain,
the results cannot be straightly reflected to previous studies either. If the found differences between
genders in this study population were only due to the gender-specific way of reporting disability with one
gender over-estimating and other underestimating functioning limitations, the gender effect would
probably not change across items as in our study. Women had to experience slightly worse disability to
get the same score than male in four items, while male had to have more disability to achieve the score
of women in three items. This finding supports the results of a previous study in elderly (Merrill et al 1997),
where self-reported disability was highly associated with measured difficulties in both genders.
Further research in needed to reveal possible gender-related DIFs in other settings and patient groups
with different levels of functioning. Repeated measures design may reveal potential fluctuations in DIFs
over time. In the light of our study results, men and women might answer differently to part of WHODAS
2.0 items.
Even if this study showed gender-related DIF in seven out of 12 items of the self-administered WHODAS
2.0 in musculoskeletal pain, these differences were uniform across the whole scale of severity, and we
still recommend using and studying 12-item WHODAS 2.0 in different populations.
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Figure 1. Item characteristics curves of WHODAS 2.0 items 1 to 12
Estimates for men are presented in dash lines, estimates for women (or the entire sample) – in solid
lines. Y-axis presenting the probability of endorsing the item, X-axis presenting the ability level
S1 = standing S2 = household responsibilities S3 = learning S4 = joining community S5 = emotional
affection, S6 = concentrating, S7 = walking, S8 = washing, S9 = dressing, S10 = dealing with strangers, S11
= maintaining a friendship, S12 = work

