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Abstract Purpose To evaluate the psychometric properties

of the Obstacles to Return-to-Work Questionnaire

(ORTWQ) among Brazilian workers on sick-leave due to

musculoskeletal disorders. Methods Confirmatory factor

analysis was conducted to evaluate the factor structure

validity of the ORTWQ. Model fit indices and salience of

factor loadings were assessed. The convergent validity was

estimated using the Average Variance Extracted (AVE)

and Composite Reliability (CR). The correlational analysis

was verified using the Spearman Correlation between the

ORTWQ and other specific tools. Discriminant Validity,

internal consistency, stability (test–retest) and floor/ceiling

effect were also assessed. Results A total of 301 partici-

pants completed the ORTWQ with a mean age of 45.0 (9.9)

years. After refinement, the factor structure indexes of the

oblique model were [v2/df = 1.8; CFI = 0.9; TLI = 0.9;

PGFI = 0.7; PCFI = 0.8; RMSEA = 0.05 (90% CI

0.05–0.06)]. Only Depression, Physical Workload and

Perceived Prognosis subscales presented suitable AVE

indices: 0.63, 0.51 and 0.52 respectively. The correlations

between ORTWQ and the other questionnaires were

appropriate for almost all subscales. Reliability evaluation

showed adequate estimates for all subscales except for the

Worry Due to Sick-Leave (CR = 0.45; a = 0.44;

ICC = 0.69). A higher order hierarchical model is sug-

gested, in order to estimate an overall score to ORTWQ in

a Brazilian population. Conclusions The psychometric

properties of the Brazilian version of the ORTWQ were

evaluated and after refinement, the validity, reliability and

floor/ceiling effects indexes were suitable when applied to

a sample of Brazilian workers on sick-leave due to mus-

culoskeletal disorders. However, the factor structure pre-

sented some issues regarding convergent and discriminant

validity.
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Introduction

Musculoskeletal disorders (MSD) represent a serious pub-

lic health problem in many countries, affecting workers

from a range of occupations [1, 2]. They are among the

most responsible for work disability, work sick-leave and

high social insurance payment costs [3, 4]. Studies [2, 5–7]

have shown that individual characteristics, biomechanical,

psychosocial and organizational workplace factors con-

tribute to MSD and to work disability. These factors play

an important role in return-to-work (RTW) outcomes after

a sick-leave and can represent obstacles to come back to

previous job tasks. [2, 5–7].

Conceptual models used to frame work disability

research and interventions have progressed from a strictly

biomedical concept of work disability and rehabilitation to

incorporate multiple facets of the worker, their work, the

work environment and society as a whole [3, 8–11].
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However the assessment and identification of obstacles to

RTW continue to be poorly studied. Recommendations

have been made to conduct studies that provide an inter-

national scientific evidence-base to develop appropriate

tools [8] and to identify barriers and facilitators for RTW in

order to implement appropriate screening measures [3].

Therefore, instruments that evaluate obstacles to RTW

could provide important information for health profes-

sionals, to guide their decisions in selecting appropriate

interventions and treatments for patients during a rehabil-

itation program [7, 12].

The ‘‘Obstacles to return-to-work questionnaire’’

(ORTWQ) was originally developed in Sweden and its

purpose was to identify the barriers to RTW in patients

with MSD in the chronic phase of disability [5]. The

original version presented appropriate psychometric prop-

erties in the Swedish sample tested, and was found to be a

good predictor of an episode of sick leave and has

demonstrated satisfactory validity when compared to other

instruments [5, 7]. The ORTWQ has 55 items across nine

subscales, which are sectioned into three parts: Part I—

Depression (4 questions) and Pain Intensity (4 questions);

Part II—Difficulties at Work Return (8 questions), Physical

Workload and Harmfulness (8 questions), Social Support at

Work (6 questions); Worry Due to Sick Leave (3 ques-

tions); Work Satisfaction (9 questions); Family Situation

and Support (7 questions); and, Part III—Perceived Prog-

nosis of Work Return (6 questions). The response scale is a

7-point Likert type scale with text anchors at both ends

(e.g. Not at all—very much; never—always; does not agree

at all—agree completely; no chance—very big chance,

etc.). Thirteen items (Part II: 2, 5, 9, 13, 18, 27, 31, 32; Part

III: 1, 3, 4, 5, 6) are formulated in a negative way and their

response scale should be reversed prior to analysis of the

item or before calculating the subscales or overall ORTWQ

scores.

The study that originally presented the ORTWQ [5]

provided an English language translation of the instrument

that was developed through a forward and backward

translation process. In the Brazilian context the cross-cul-

tural adaptation process of the ORTWQ followed all five

steps of the recommended methodological standards

[13, 14]: translation, synthesis, back translation, experts

committee evaluation and pre-test. A previous study

translated the Brazilian version of the ORTWQ [15]. Minor

changes were needed in order to fit the Brazilian context

which demonstrated adequate conceptual, semantic and

idiomatic equivalences when compared to the original

version [15].

Since different population’s characteristics may influ-

ence directly the way an instrument is able to assess a

construct, it is crucial to evaluate the psychometric prop-

erties for that population and it́s desired purpose before

using an adapted tool [16–18]. Prior to this study, the

psychometric properties of the ORTWQ had not been

conducted in the Brazilian population. Therefore, the pur-

pose of this study was to evaluate the psychometric prop-

erties of the ORTWQ in a Brazilian sample.

Methods

Settings, Subjects and Data Collection Procedures

This study used a convenience sample recruited in two

publicly funded occupational health clinic settings between

July 2013 and April 2014. The subjects were Brazilian

workers who met the following eligibility criteria: 18 years

old or over; diagnosed with a MSD; and, at recruitment,

had a recorded absence from work attributed to a MSD

within the previous 60 days. All who met the criteria (320

subjects) were invited by the researcher to answer a series

of questionnaires while they were waiting for their

appointment with the physician, physiotherapist and/or

occupational therapist. All the interviews were conducted

by the same researcher (DM).

Instruments

We used the Brazilian version of the Obstacles to Return to

Work Questionnaire as described previously [15]. In order

to evaluate the concurrent validity of the nine subscales of

the ORTWQ we employed established measures with

similar constructs from several other instruments includ-

ing: World Health Organization Quality of Life Instrument

(WHOQoL) [19, 20], the Numeric Rating Scale for Pain

[21, 22], the Survey of Pain Attitudes Brief [23, 24],the

Need for Recovery Scale (NFRS) [25, 26], the Fear

Avoidance Beliefs Questionnaire (FABQ) [27, 28], the

short version of the Job Stress Scale (JSS) [29, 30], and the

Occupational Stress Indicator (OSI) [30, 31]. These scales

are briefly described below. In order to be chosen for this

study, all of these scales have been properly cross-cultur-

ally adapted for use in Brazil and their psychometric

properties have been previously tested in at least one

Brazilian sample.

The World Health Organization Quality of Life Instru-

ment (WHOQoL) [19, 20] is a generic quality of life

instrument which consists of six domains constructed from

24 subscales and 100 items. For this study we used three

subscales: Pain (4 items), Negative Feelings (4 items) and

Social Support (4 items). The Numeric Rating Scale for

Pain [21, 22] is constructed by averaging responses of two

items related to pain in the last 3 months and pain in the

last seven days with item scores ranging from zero (no pain
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at all) to ten (worst possible pain). The Survey of Pain

Attitudes Brief (SOPA) [23, 24] is a 30-item instrument that

contains seven domains about pain attitudes. For our study

we used the Disability (3 items) and Medical Cure (5

items) domains. The Need for Recovery Scale (NFRS)

[25, 26] is a unidimensional scale composed of 11 ques-

tions. An evaluation of NFRS among workers revealed that

it is sensitive to quantifying occupational workloads for an

individual such as mental and physical work demands, lack

of decision latitude and number of working hours [26]. The

Fear Avoidance Beliefs Questionnaire (FABQ) [27, 28]

assesses individuals’ beliefs and fear of pain via two sub-

scales related to their physical activities (5 items) and work

(11 items). For our study, only the work-FABQ subscale

was used. The Job Stress Scale (JSS) short version [29, 30]

measures demands, control and support at work. The entire

tool has 17 questions combined into three subscales:

Demands (5 items), Control (6 items) and Support (6

items). For this study we only used the Support subscale.

The Occupational Stress Indicator (OSI) [31, 32] consists

of 171-items across six domains: Sources of Pressure in the

Job (61 items), Type A Behavior (14 items), Coping Skills

(28 items), Locus of Control (12 items), Job Satisfaction

(22 items) and Health [Mental Health (18 items) and

Physical Health (16 items)]. In this study we used only the

Job Satisfaction subscale. More detail on how the ORTWQ

constructs were compared with these instruments are

described in the concurrent validity session.

Data on sociodemographic and work characteristics of

the sample were also collected. A body diagram from the

Nordic Musculoskeletal Symptoms Questionnaire [33] was

administered so that participants could indicate specific

bodily locations for any pain they experienced in the: (1)

last 12 months and (2) last 7 days.

Sample Size

The minimum sample size was estimated based on the rec-

ommendations of Hair et al. [34] and Kim [35] who suggest

between 5 and 10 subjects per item of the instrument are

required to conduct confirmatory factor analysis. Given that

ORTWQ has 55 items, the sample should have at least 275

respondents. For concurrent validity analysis, the sample

was estimated by the coefficient of correlation method for

sample size calculation [36] and a total of at least 175 sub-

jects were required to fill the other specific instruments

besides the ORTWQ. In order to evaluate stability (test–

retest), the sample size estimate followed the recommenda-

tions of Terwee et al. [37]. They suggest a sample of 50

subjects as being sufficient to assess test–retest reliability.

Considering all the requirements described above, we

invited 320 subjects to participate in this study. We had a

total of 301 responses (response rate 94.3%) to the

ORTWQ. Of this total, 185 were invited to complete the

other instruments mentioned previously. In order to check

the stability (test-rest), 51 participants, who completed the

first round, were also invited to complete the ORTWQ a

second time.

Psychometric Analyses

Psychometric Sensitivity and Generalizability

Each ORTWQ item was evaluated via summary descrip-

tive statistics (mean, median, mode, and standard devia-

tion) and form (skewness and kurtosis). The psychometric

sensitivity was considered adequate when the absolute

value of skewness was less than 3 and kurtosis was less

than 7 [38, 39]. Tests on generalizability were verified in

the subsamples in order to check if they were similar to the

total sample.

Construct Validity

Construct validity was assessed through factor structure

validity, convergent validity and discriminant validity.

A Confirmatory Factor Analysis (CFA) by the Maxi-

mum Likelihood parameter estimation method was

conducted in order to verify the degree to which the

Brazilian version of the ORTWQ satisfied the same

orthogonal factor structure as the original questionnaire

(55 items combined into nine subscales organized in

three parts) [5]. Literature has discussed the RTW and

the Obstacles to RTW as being a multidimensional

theoretical model [8, 12, 40]. It is known that an

instrument that aims to evaluate a multidimensional

theoretical model presents subscales or parts with some

degree of relationship [41]. Oblique models (as result of

an oblique rotation) are often seen as producing more

appropriate solutions for research in social science,

human behavior, etc. [42]. Thus, in order to verify if an

oblique rotation would produce a better solution than the

orthogonal first order model [5], we also tested an

oblique model.

This study evaluated the adequacy of the models by

following the Goodness-of-fit indices: Chi square by

degrees of freedom ratio (v2/df), Comparative fit index

(CFI), Tucker-Lewis Index (TLI), Parsimony Goodness of

Fit Index (PGFI), Parsimony Comparative fit index (PCFI),

and Root Mean Square Error of Approximation (RMSEA)

with confidence intervals of 90% [90% CI]. These

parameters were considered adequate when v2/df B 2.0;

CFI C 0.9, TLI C 0.9, PGFI and PCFI C 0.6, RMSEA

[90% CI]\ 0.1 [34, 38]. In addition, factor loadings were

assessed for saliency [Standardized estimates (k C 0.4)]
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and statistical significance (p\ 0.05 expected). We

removed items with k\ 0.4. Model modifications were

considered based on the modification indices that were

estimated by the Lagrange Multipliers Method as described

by Maroco [38].

The convergent validity was estimated by the Average

Variance Extracted (AVE). Values of AVE C 0.5 indicate

adequate convergent validity [34, 38, 43]. The discriminant

validity assesses whether the items that reflect a factor are

not strongly correlated with another factor [38, 43]. It was

computed by correlational analysis, and considered ade-

quate if AVEi and AVEj C qij
2 [38, 43].

Concurrent Validity

The concurrent validity is calculated in order to evaluate

the theoretical approximation between factors/instruments.

It was estimated by correlational analysis between

ORTWQ subscales and other measurement instruments

that present similar constructs, namely: ORTWQ Pain

Intensity with Numeric Rating Scale for Pain and WHO-

QoL Pain subscale; ORTWQ Difficulties at Work Return

with NFRS and the SOPA Disability Scale; ORTWQ

Physical Workload and Harmfulness with FABQ-Work

scale; ORTWQ Social Support at Work with the JSS

Support Scale; ORTWQ Work Satisfaction with OSI-Job

Satisfaction scale; ORTWQ Family Situation and Support

with WHOQol Social Support subscale; and the ORTWQ

Perceived Prognosis of Work Return with items 15 and 16

of the FABQ and with SOPA-Medical Cure subscale. For

this analysis we used Spearman Correlation analysis (r) and

for each paired construct, we expected at least a moderate

magnitude correlation (r[ 0.3) but preferably a strong

correlation (r[ 0.5) [44] as an indicator of concurrent

validity.

Reliability

Reliability was assessed by internal consistency, Com-

posite Reliability (CR) and stability (test–retest). The

internal consistency was assessed using the standardized

Cronbach’s alpha coefficient (a). The Composite Relia-

bility (CR) was estimated according to Fornell and Lar-

cker [43]. These criteria were considered adequate when

a C 0.7 [35] and CR C 0.7 [34, 37, 42]. The ORTWQ

was administered twice, over an interval of between

seven to fifteen days (mean time: 11.6), with no antici-

pated change in the construct to be measured between

both occasions [36]. This criteria was assessed using the

Intraclass Correlation Coefficient (ICC) for each subscale

separately and was considered adequate when ICC C 0.7

[37].

Floor/Ceiling Effects

Floor and Ceiling effects indicate the extent to which a

score is located at the bottom or top of the scale range. We

adopted the commonly used 15% threshold to identify the

percentage of the sample that have the lowest and the

highest scores of overall ORTWQ and its subscales to

define a ceiling and floor effect [37].

The Higher Order Hierarchical Models

and the Global Scores

After fitting of both of the models, the orthogonal first

order and the oblique, the hierarchical second-order

(SOHM) and third-order (TOHM) models were fitted

respectively [38] aiming to obtain a global score on the

ORTWQ as originally proposed by Marhold and colleagues

[5], but preserving the theoretical differentiation of items.

We also aimed to obtain a global score for each subscale

(e.g. Depression, Pain, Difficulties to Return to Work,

Social Support at Work, etc.).

The global scores of the factors (subscales) and of the

ORTWQ were estimated for the models using a regression

weights matrix of the model obtained in the confirmatory

factor analysis [38]. Each item weight of the ORTWQ, in

its different subscale structures, should be multiplied by the

response given to the item, and all items must be summed

to generate an overall score for the individual subscales or

to obstacles to RTW.

For all statistical tests, the significance level was 5%.

Statistical analyses were performed using IBM SPSS

Statistics (v.20, SPSS An IBM Company, Chicago, IL) and

AMOS 20.0 (SPSS Inc., Chicago, IL).

Ethical Aspects

This research project was submitted and approved by the

University Ethics Committee. Participants signed two

copies of the consent form. The ORTWQ developers [5]

authorized the Brazilian cross-cultural adaptation and its

future use in Brazil.

Results

Participants

The mean age (SD) of the 301 participants (response rate

94.3%) was 45.0 (9.9) years. They performed several

occupations with various job demands including: 48.8%

physically demanding (e.g. metallurgical, general
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services), 25.5% mentally demanding (e.g. administrative

area) and 25.9% mixed work demands (e.g. health sector).

Table 1 presents a description of participant characteristics.

The mean (SD) time to complete the ORTWQ interview

was 13 (4.1) min (Range = 6–26 min).

Generalizability and Psychometric Sensitivity

There were no statistical differences between the total

sample (n = 301) and the subsamples (n = 185) and/or

(n = 51) characteristics.

Table 1 Sociodemographic,

work-related and health

characteristics of study

participants (n = 301)

Attribute n Available Mean (SD) or %

Sociodemographic and life style characteristics

Age 301 45.0 (9.9)

Gender 301

Male 42.5

Female 57.5

Education (in years) 301

B8 years 21.9

9–11 years 50.5

[11 years 27.6

Marital status 301

Married or living with partner 59.1

Divorced or separated 20.6

Widowed 2.3

Single 17.9

Work-related variables

Time in the same occupation 301 14.4 (10.2)

Work demand 301

Physical 48.8

Mixed 25.9

Mental 25.5

Type of contract 301

Public company 41.9

Private company 58.1

Time on sick leave (in days) 301 122.5 (469.7)

B15 days 63.1

[15–90 days 18.6

[ 90 days 18.3

Previous work sick-leavea 246

Yes 50.4

No 49.6

Time of previous work sick-leaveb 121 424.1 (631.0)

B15 days 25.6

[15–90 days 18.2

[90 days 55.4

Health-related variable

Site of disorders responsible for the sick-leave 301

Upper limb 39.5

Back 28.9

Shoulder ? back (associated) 8.3

Others 23.3

a 55 Subjects did not want to say or did not know to say if they were on sick-leave previously
b 3 Participants did not know to report how many days they were in sick leave previously
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Descriptive characteristics of the ORTWQ items,

(means, standard deviation, kurtosis, skewness and fre-

quency distribution) are presented in Table 2. There was no

missing data, all response options were endorsed (min = 0

max = 6) showing distribution across the potential range

of responses. There was not a high frequency (90%) of

responses at floor or ceiling for any item. Skewness and

kurtosis for all items met the distributional requirements to

conduct the CFA using maximum likelihood.

Construct Validity

We observed that the orthogonal first order model (non-

modified) did not have adequate fit indices for the Brazilian

sample and refinements were required. The results of the

Confirmatory Factor Analysis of the non-modified model

are presented in Table 3 and its structure is depicted in

Fig. 1a.

In Part I, the DEP5 item had a higher loading on the Pain

Intensity subscale than the Depression subscale. Therefore,

this item was moved to the Pain Intensity subscale, since

the theoretical underpinning of it relates to pain. According

to modification indices, and as supported by theory, one

pair of error correlations was also needed between the non-

random errors of the PAIN2 and PAIN3 items.

In Part II, the items of the Family Situation and Support

subscale needed refinement as the items, presented different

theoretical concepts/constructs. First, their content was dif-

ferent and second, their loadings for the model were either

high (four items) or very low (three items). Rather than

remove these items, we split them across two different sub-

scales—one for Family Support and one for Family Situation.

This revised model was then fitted to the data. This led to

some improvement in fit for Part II, but overall fit was still

assessed as inadequate (v2/df = 2.3; CFI = 0.8; TLI = 0.8;

PGFI = 0.7; PCFI = 0.7; RMSEA = 0.07 [90% CI

0.06–0.07]). In addition,, the following items presented

factor loadings less than 0.4: kSSW31=0.19; kWDSL7 = 0.37;

kWS13 = 0.17; kWS36 = 0.27; kWS39 = 0.39; kFAM14 =

0.09; kFAM25 = 0.11; kFAM41 = 0.06.

For the refined model (presented in Table 3) of Part II,

first five items were dropped: WS13, SSW31, WS36,

FAM38 and WS39. The item WDSL7 from the Worry Due

to Sick-Leave subscale also had a loading k\ 0.4 and was

a candidate for exclusion. However, we retained this item

because the WDSL subscale only has three items and the

loadings for the remaining two items decreased when the

WDSL7 item was removed. Then, since the Family Sup-

port subscale presented no significant correlations between

other subscales, it was a candidate for exclusion. Further-

more, the WS15 and PWH28 items presented very high

correlations with more than two subscales (i.e. high cross-

loadings), thus, they were also dropped from the model,

even though their factor loadings were k[ 0.4. The refined

model of Part II also included error correlations for three

pairs of non-random errors as suggested by modification

indices (MI) C 11. Refinement of Part III included the

removal of the PPRTW6 item (kPPRTW6 = 0.19) and an

additional pair of error correlations between the non-ran-

dom errors of the PPRTW1 and PPRTW4 items.

The results of the confirmatory factor analysis for the

Oblique model refined are presented in Table 3 and its

structure is depicted in Fig. 1c. After applying refinements,

as was done for the Orthogonal model, the Oblique model

showed adequate fit indices.

Convergent Validity results (presented in Table 3)

found that the majority of the subscales presented AVE

values below the recommended cut-off in any tested model

(orthogonal or oblique). The complete 55-item model (non-

modified) presented recommended values of AVE for

Depression, Physical Workload and Harmfulness sub-

scales. For the refined models, besides Depression, Physi-

cal Workload and Harmfulness subscales, the Perceived

Prognosis of Return to Work subscale achieved an

AVE C 0.5.

Since the results of AVEi and AVEj were C (qij
2), the

discriminant validity in this sample was not demonstrated

for the Pain, Difficulties to Return-to-Work and Social

Support at Work subscales.

Concurrent Validity

The correlational analysis between the ORTWQ subscales

of the refined Brazilian models and the other questionnaires

is presented in Table 4. There was no scale available

related to the construct of Worry Due to Sick Leave for

this analysis. All except one of the ORTWQ subscales

presented correlations of strong magnitude with the ques-

tionnaires that evaluated similar constructs, as hypothe-

sized. The exception was the Family Situation subscale in

the refined models. Correlation between the WHOQol-

Social Support and the Family Situation was weak

(r = -0.2).

Reliability

Internal consistency and stability (test–retest) results are

displayed in Table 3. The mean time between test and

retest was 11.6 days. Cronbach’s alpha coefficient and CR

values were adequate (C0.7) for the majority of the sub-

scales in all presented models. Exceptions for the non-

modified model included the subscales Worry Due to Sick

Leave (a = 0.44 and CR = 0.45) and Family Situation and

Support (a = 0.61 and CR = 0.53). In the refined models

only the Worry Due to Sick Leave still presented inade-

quate values.
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The test–retest stability evaluation was found to be

adequate (ICC C 0.7) for all subscales of all presented

models (non-modified and refined, orthogonal or oblique),

except for Worry Due to Sick Leave subscale that pre-

sented in the limit of adequacy (ICC = 0.69).

The Higher Order Hierarchical Models

and the Global Scores

The Orthogonal second-order model (depicted in Fig. 1b)

demonstrated similar fit to the Orthogonal first-order

model. The Oblique third-order model (depicted in Fig. 1d)

has also presented suitable fit indices [v2/df = 1.85;

CFI = 0.9; TLI = 0.9; PGFI = 0.7; PCFI = 0.8;

RMSEA = 0.05 (90% CI= 0.05–0.06)].

Higher order hierarchical models allow estimating a

score for each questionnaire’s subscale, as well as an

overall score of the Obstacles to RTW construct from an

algorithm. This algorithm considers the weigh (W) of each

item and is displayed in Table 5.

In order to generate a score for each subscale and/or an

overall score for ORTWQ, the weights should be multi-

plied by the answers’ values obtained for each of the items

and then be summed together.

Floor and Ceiling effects

The floor and ceiling effects were verified in all of the

models (non-modified and refined, orthogonal and oblique)

and the results are displayed in Table 3. The non-modified

model presented a floor effect (17.6%) for the Pain Inten-

sity subscale. In the refined orthogonal models, two sub-

scales had floor/ceiling effects. These included the Family

Situation subscale which had a substantial ceiling effect

(45.8%) and the Perceived Prognosis to Return-to-Work

Subscale which had a minimum ceiling effect (15%). All of

the other subscales have no floor or ceiling effects. For the

estimates of the total score and scores of the subscales of

the oblique models, we considered the algorithms displayed

in Table 5. Once we instituted these algorithms, no floor or

ceiling effects for any subscale were present.

Discussion

The original (non-modified) nine factor model of the

Brazilian version of the ORTWQ did not adequately fit the

data gathered for the Brazilian population sampled in this

study. After refinement of, both the orthogonal and the

oblique alternatives models, satisfactory psychometric

properties for this sample were observed.

The orthogonal structure was initially proposed by

Marhold and colleagues [5], who presented the

questionnaire in three parts. For the refinement of this

model, 11 items in total were excluded (ten items in part II

and one item in part III) and five correlations were included

between the pairs of non-random errors of some items.

These correlations were established considering the theo-

retical proximity/resemblance between items [38].

In Part I, the DEP5 item appeared problematic perhaps

because of either theoretical formulation and/or redun-

dancy, since it loaded meaningfully on both the Pain

Intensity and the Depression subscales. In contrast to what

has been suggested in a Swedish study [5], this item

appears to be a stronger manifestation of Pain Intensity,

than the Depression subscale, for the Brazilian sample.

It is worth emphasizing that the Family Situation and

Support subscale in Part II presented as two different the-

oretical frameworks and, therefore, needed to be split—

into a subscale on Family Situation, and another on Family

Support. Furthermore, the items related to Family Support

do not necessarily appear to be directly related to either the

work environment or obstacles to RTW. Thus, they may

have been misunderstood by the Brazilian sample that

completed the questionnaire in our study. That is, those

items may have led to response bias and, hence, the con-

tribution of the Family Support subscale in relation to the

central concept evaluated may have been compromised. It

also presented a low explained variance (0.03%) for the

Obstacles to RTW construct. Similarly, although the

Family Situation subscale makes a significant contribution

to the Obstacles to RTW concept, this significance is

limited, as it most probably represents with the same

weight for any life situation. Thus, since this subscale is not

specific to the Brazilian sample under study, it may be

considered as a type of ‘white noise’ [45].

One more consideration for Part II refers to the contri-

bution of the Worry Due to Sick Leave subscale to the

Obstacles to RT W construct which was low when com-

pared with other subscales, such as Difficulties of Work

Return or Physical Workload and Harmfulness. This limited

contribution could be explained by the low number of items

in this subscale and perhaps difficulties related to individ-

ual’s interpretation on the meaning of ‘‘worry’’. This sub-

scale has also presented with a number of other problematic

issues, such as: low factor loadings, poor internal consis-

tency and item cross-loadings. Methodologists suggest that

for new scale development, at least three and preferably four

measured variables for each common factor should be

included [46]. In addition, others have recommended that

factors with fewer than three items should not be retained

[47], because they are generally weak and unstable [48].

Nonetheless, even with these issues, this subscale was kept

in the model, because it presented a significant contribution

to the assessed Obstacles to RTW construct and also, in

order to keep the original theoretical framework formulated
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by Marhold and colleagues [5]. Therefore, we believe that

removing the Worry Due to Sick Leave subscale before

assessing the adjustment of this model in other samples

would be premature.

Results on the convergent validity of the factor structure

by AVE presented values below the desirable cut-off for

the majority of the subscales. Only Depression, Physical

Workload and Harmfulness and Perceived Prognosis of

Return to Work subscales demonstrated adequate levels of

convergent validity. Discriminant validity limitations were

also apparent for the subscales of Pain, Social Support at

Work and Difficulties of Work Return. Limitations of the

convergent and discriminant validities can be explained

due to high correlations between items from the different

subscales (i.e. cross-loadings) or even due to the high

correlation (q) between the subscales.

In the reliability evaluation, the internal consistency pre-

sented suitable values for all subscales except for the Worry

Due to Sick Leave subscale. Evaluation of test–retest stability

and of correlations between the ORTWQ subscales with the

other questionnaires displayed adequate indices. Considera-

tion should be given to the Family Situation subscale as there

was not a tool available in order to evaluate this construct.

Since we split the Family Situation and Support subscale, it

was expected that the correlation of the Family Situation

subscale would be low because the WHOQol-Social Support

subscale includes only items on support.

It is alsoworthmentioning, that the literature has discussed

RTW or Obstacles/Facilitators to RTW as being a multidi-

mensional theoretical model, where the subscales/parts

present some degree of relationship [8, 12]. Thus, we spec-

ulated the ORTWQ model would be better represented by an

oblique model, which allows for correlations between the

Parts I, II, and III.

Since the oblique model considers all relevant aspects

from depression to perceived prognosis to return-to work, it

would allow a more comprehensive and accurate assess-

ment of the Obstacles to RTW construct. Our findings

indeed confirmed this and we therefore recommend the

oblique model proposal instead the orthogonal pattern.

Furthermore, as we observed, all psychometric properties

for the ORTWQ (structural, convergent and discriminant

validities; concurrent validity, internal consistency and

test–retest reliability) were similar regardless of which

model, oblique and orthogonal, was used.

In order to calculate the ORTWQ score, previous

Swedish study suggested [5] using a global score ranging

from 0 to 330 points, by adding all of the scores from the

nine subscales. However, we recommend calculating

overall score using the regression weights matrix [38]. The

algorithm is obtained for each population/sample individ-

ually and respects the cultural, demographics and social

differences that may exist [17, 38]. Consequently, the

algorithm generated in our study can also be used in any

further Brazilian studies with similar characteristics to the

inclusion criteria of our study, that is, 18 years old or older,

presenting with a MSD and current work-absence related to

their MSD or within the previous 60 days. Furthermore, the

oblique modeling allowed us to estimate the score, not only

for each subscale individually, but also for the higher

hierarchical order factors. Thereby, this provides a targeted

higher quality evaluation, to achieve of the originally

intended goals of the questionnaire.

bFig. 1 Models of the Brazilian version of the ORTWQ: a orthogonal

non-modified; b orthogonal second-order refined; c oblique refined

and d oblique third order refined

Table 4 Correlational analysis

between the ORTWQ subscales

and other questionnaires: Non-

modified and refined models of

the Brazilian versions

ORTWQ scale Questionnaire r (Refined models)

Pain intensity X Pain scale (3 months)

(7 days)

0.53 (3 months)*

0.56 (7 days)*

WHOQoL (pain) 0.67*

Depression X WHOQoL (negative feelings) 0.58*

Difficulties at work return X SOPA (disability)

NFRS

0.58*

0.62*

Physical workload and harmfulness X FABQ (work) 0.83*

Social support at work X JSS (support) -0.71*

Work satisfaction X OSI (work satisfaction) -0.58*

Family situation and support X WHOQoL (social support) -0.22*(family situation)

Perceived prognosis of return to-work X FABQ (work—items 15,16) 0.67 (item 15)*

0.66 (item 16)*

SOPA (medical cure) -0.51*

r = Spearman correlation coefficient

* p value\0.01
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Table 5 Weights (W) of each item to be considered for calculating the overall score of ORTWQ’s subscales or of the Obstacles to Return-to-

Work overall

Item Wa

Subscales of ORTWQ (second order models) TOHMb

PAIN DEP DWR PHW SSW WDSL WS FAM PPRTW ORTW (overall)

PAIN1 0.115 0.036 0.029 0.007 0.006 0.006 0.004 0.004 0.005 0.084

PAIN2 0.06 0.019 0.015 0.004 0.003 0.003 0.002 0.002 0.003 0.043

PAIN3 0.069 0.022 0.017 0.004 0.004 0.004 0.002 0.003 0.003 0.051

PAIN4 0.173 0.054 0.044 0.01 0.009 0.01 0.006 0.007 0.008 0.115

DEP5 0.072 0.023 0.018 0.004 0.004 0.004 0.003 0.003 0.003 0.052

DEP6 0.025 0.19 0.024 0.006 0.005 0.005 0.003 0.004 0.004 0.061

DEP7 0.046 0.344 0.044 0.01 0.009 0.01 0.006 0.006 0.007 0.114

DEP8 0.019 0.141 0.018 0.004 0.004 0.004 0.002 0.003 0.003 0.043

DWR3 0.01 0.012 0.053 0.012 0.01 0.011 0.007 0.007 0.014 0.016

DWR8 0.017 0.02 0.087 0.019 0.017 0.018 0.011 0.012 0.023 0.019

DWR11 0.007 0.008 0.036 0.008 0.007 0.007 0.005 0.005 0.009 0.008

DWR16 0.008 0.009 0.04 0.009 0.008 0.008 0.005 0.005 0.01 0.009

DWR20 0.008 0.009 0.041 0.009 0.008 0.008 0.005 0.006 0.011 0.01

DWR21 0.017 0.02 0.089 0.019 0.017 0.018 0.011 0.012 0.023 0.019

DWR22 0.011 0.013 0.055 0.012 0.011 0.011 0.007 0.008 0.014 0.014

DWR23 0.011 0.014 0.059 0.013 0.012 0.012 0.008 0.008 0.015 0.014

PWH1 0.003 0.004 0.014 0.063 0.003 0.003 0.002 0.002 0.004 0.01

PWH4 0.003 0.003 0.012 0.055 0.003 0.003 0.002 0.002 0.003 0.009

PWH12 0.007 0.009 0.036 0.16 0.008 0.008 0.005 0.005 0.01 0.026

PWH17 0.009 0.011 0.043 0.192 0.009 0.009 0.006 0.006 0.012 0.031

PWH19 0.003 0.004 0.015 0.067 0.003 0.003 0.002 0.002 0.004 0.011

PWH33 0.002 0.003 0.012 0.052 0.002 0.003 0.002 0.002 0.003 0.009

PWH34 0.002 0.003 0.011 0.049 0.002 0.002 0.002 0.002 0.003 0.008

SSW5 0.001 0.001 0.005 0.001 0.04 0.001 0.001 0.001 0.001 0.004

SSW6 0.003 0.003 0.014 0.003 0.11 0.003 0.002 0.002 0.004 0.01

SSW18 0.001 0.001 0.003 0.001 0.022 0.001 0 0 0.001 0.002

SSW24 0.004 0.005 0.019 0.005 0.155 0.004 0.003 0.003 0.005 0.014

SSW40 0.003 0.003 0.014 0.003 0.112 0.003 0.002 0.002 0.004 0.011

WDSL7 0.001 0.001 0.006 0.001 0.001 0.071 0.001 0.001 0.002 0.004

WDSL29 0.002 0.002 0.007 0.002 0.002 0.086 0.001 0.001 0.002 0.005

WDSL37 0.003 0.003 0.013 0.003 0.003 0.15 0.002 0.002 0.004 0.009

WS2 0.002 0.003 0.012 0.003 0.002 0.003 0.126 0.002 0.003 0.008

WS10 0.003 0.003 0.014 0.003 0.003 0.003 0.147 0.002 0.004 0.01

WS26 0.001 0.001 0.005 0.001 0.001 0.001 0.052 0.001 0.001 0.003

WS30 0.004 0.005 0.019 0.004 0.004 0.004 0.198 0.003 0.005 0.013

WS35 0.001 0.001 0.004 0.001 0.001 0.001 0.047 0.001 0.001 0.003

FAM14 0.002 0.002 0.01 0.002 0.002 0.002 0.001 0.256 0.003 0.007

FAM25 0.002 0.002 0.01 0.002 0.002 0.002 0.001 0.251 0.003 0.007

FAM41 0.002 0.003 0.01 0.002 0.002 0.002 0.001 0.258 0.003 0.007

PPRTW1 0.002 0.002 0.012 0.003 0.003 0.003 0.002 0.002 0.1 0.022

PPRTW2 0.002 0.003 0.019 0.004 0.004 0.004 0.003 0.003 0.151 0.03

PPRTW3 0.002 0.002 0.014 0.003 0.003 0.003 0.002 0.002 0.109 0.025

PPRTW4 0.002 0.002 0.016 0.004 0.003 0.004 0.002 0.002 0.13 0.029
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The analysis of the scores distribution of the ORTWQ

and its subscales showed a substantial ceiling effect only

for the Family Situation subscale. The Perceived Prognosis

to Return-to-Work subscale also presented with a ceiling

effect, but not as remarkable as the Family subscale. This

may indicate that scores on the ORTWQ, and on its sub-

scales, could be suitable for detecting changes on situations

related to any obstacles to RTW. However, this parameter

needs deeper longitudinal investigation.

Strengths and Limitations

Any comprehensive discussion must acknowledge that our

study has some limitations. The studied relied on self-re-

ported data, which are subject to social desirability effects

and other types of response bias (e.g., the selection bias as

seen in any study involving volunteers). Also, the cross-

sectional nature of this study did not accommodate an

evaluation of the predictive validity of the ORTWQ. Addi-

tionally, the sample size, which although was adequate in

our sample size calculation [48, 49], was at the limit of

adequacy. Thus, we were not able to conduct the model’s

factorial invariance analysis in order to verify if the refined

models would also be stable in independent samples.

Nonetheless these limitations are balanced by strengths

in other areas. The use of confirmatory factor analysis

allows a rigid evaluation of scales as compared to using the

correlational evaluation between the ORTWQ and other

questionnaires. The CFA results also provide stronger

evidence of the scale’s structural validity [50]. Other

strengths of this study are the high response rate (94.3%),

and the homogeneity of how the data were obtained, since

the interviews were conducted by the same person.

Relevance, Contributions and Implications

This study has resulted in key recommendations being

made and was also able to evaluate a number of key issues

that have been identified by other studies. For instance,

researchers have recommended the conduct of studies that

identify barriers and facilitators to RTW and to implement

appropriate measures [3]. Others have suggested that the

ORTWQ was an instrument with the most promising

results [7] but with a need to verify its psychometric

properties in other populations and in larger samples [5, 7].

Recommendations from our study included reducing the

number of the ORTWQ subscales, developing a range of

interpretable cut-off scores, and assessing its ability to

predict RTW as well as sick-leave duration [7].

The findings from this study can also be helpful to direct

future research on the ORTWQ. As well, any of the

specific items and some of its subscales may also con-

tribute to the development and/or improvement of other

tools. Moreover, the ORTWQ appears to have clinical

potential, and might be used to direct more tailored RTW

interventions based on the subscale’s results. It may be

used as a screening tool during rehabilitation to guide

evaluation, goal setting and management of RTW for

injured workers. Importantly, dissemination on the usabil-

ity of the Brazilian version of the ORTWQ has been pro-

moted in Brazilian conferences on Occupational Health.

Also, the clinical settings, where this study was carried out,

have been conducting some pilot projects in order to

evaluate if ORTWQ may be useful for clinical indeed.

Future Studies

In the work disability/RTW field it is essential that

prospective studies be carried out in order to provide more

reliable results, also in order to detect the causal relation-

ship between the variables, detect the risk factors and to

establish predictive values. Thus, the next step in the

psychometric properties evaluation of the Brazilian version

of the ORTWQ is to assess the predictive validity of this

scale, using follow-up data on RTW.

We recommend that researchers evaluate the ORTWQ

and its psychometric properties in different populations of

workers with different characteristics, in order to continue

improvement, refinement and testing of the ORTWQ.

This study has also identified that a questionnaire

developed in one population does not always fit another

population as originally intended. Some items may be

Table 5 continued

Item Wa

Subscales of ORTWQ (second order models) TOHMb

PAIN DEP DWR PHW SSW WDSL WS FAM PPRTW ORTW (overall)

PPRTW5 0.003 0.003 0.023 0.005 0.005 0.005 0.003 0.003 0.186 0.042

PAIN Pain, DEP depression, DWR difficulties to work return, PHW physical workload and harmfulness, SSW social support at work, WDSL

worry due to sick-leave, WS work satisfaction, FAM family situation, PPRTW perceived prognosis of return-to-work
a Weights matrix of the model’s regression
b Third-order hierarchical model
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interpreted differently, or perhaps, may not be relevant at

all. This leads to subscales requiring modification and the

overall questionnaire scores being questioned, unless

studies like this Brazilian study are conducted.

Conclusions

The psychometric properties of the Brazilian version of the

ORTWQ were evaluated and after refinement, the validity,

reliability and floor/ceiling effects indexes were suit-

able when applied to a Brazilian sample of workers on

sick-leave due to musculoskeletal disorders, although the

factor structure presented some issues regarding conver-

gent and discriminant validity. We suggest that the oblique

pattern is the most comprehensive and accurate model to

evaluate the construct of Obstacles to Return-to-Work and

that the higher order hierarchical models can be used to

produce an overall score in a more targeted way.
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