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Psychometric properties of self-reported instruments for occupational balance: A COSMIN-

based Systematic Review

ABSTRACT

Introduction: Instruments being used currently to evaluate Occupational Balance (OB) are all
self-report outcome measures which demand robust psychometric properties for precise
assessment. This study aimed to systematically review the psychometric properties of the current
OB instruments.

Methods: For this systematic review, COnsensus-based Standards for the selection of health
Measurement INstruments (COSMIN) guidelines and Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) 2020 were adopted. Peer-reviewed articles published
between January 2010 and February 2021 were searched for in PubMed, Cochrane, Web of
Science, and PsycINFO databases. Search terms were full names and abbreviations of the OB
instruments: Life Balance Inventory (LBI), Meaningful Activity Wants and Needs Assessment
(MAWNA), Occupational Balance Questionnaire (OBQ), and Occupational Balance-
Questionnaire (OB-Quest).

Results: Of the 400 articles identified in a systematic database search, 12 studies from ten
articles were analysed. Five instruments, including the revised version of the OBQ (i.e. OBQI11),
were analysed within the COSMIN taxonomy. The LBI demonstrated ‘high’ evidence for
insufficient structural validity. The others demonstrated ‘moderate’ or ‘high’ evidence for
indeterminate structural validity. Less than sufficient structural validity led to indeterminate
internal consistency across five instruments, and their quality of evidence varied from ‘very low’

to ‘high’. The MAWNA and OBQ demonstrated ‘very low’ evidence for sufficient reliability.
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Conclusion: OB instruments with psychometric properties of sufficient overall ratings supported
by ‘high’ quality of evidence are unavailable. Further studies are required to clarify the concept
of OB, to examine more diverse psychometrics of OB instruments, and to consolidate their

robustness.

Keywords: psychometrics, life balance, occupational therapy, patient-reported outcome measure

Introduction

Occupational balance (OB), commonly known as ‘life balance’, ‘lifestyle balance’,
‘work-life balance’, or ‘work-leisure balance’ (Matuska, 2012; Wagman, Hakansson, Jacobsson,
et al., 2012; Wilcock & Hocking, 2015), refers to how individuals organize their daily life
harmoniously across various occupations (Wagman, Hékansson, & Bjorklund, 2012; Matuska,
2012). These occupations are variously categorized as work, play, leisure, rest and sleep,
activities of daily living, instrumental activities of daily living, education, and social
participation (Backman, 2004; Eklund et al., 2017; Jonsson & Persson, 2006; Stamm et al., 2009;
Wagman, Hakansson, & Bjorklund, 2012; Wilcock et al., 1997). OB is a significant topic of
interest in occupational science and occupational therapy because these disciplines, respectively,
focus on understanding human occupation and improving people’s participation in meaningful

and purposeful occupations (Sainburg et al., 2017; Wilcock, 1991).

Many researchers have been interested in measuring OB to explore its association with

health-related outcomes, including boredom, fatigue, exhaustion, burnout, stress, well-being, and
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life satisfaction (Clouston, 2014, 2015; Jonsson & Persson, 2006; Lee et al., 2021; Park et al.,
2021). As there is not a gold-standard instrument for OB nor consensus about how to define it,
the construct of OB has been measured using diverse methods, depending on the researchers
(Diir et al., 2015). Earlier research has focused mainly on time-use studies using instruments,
such as the Occupational Questionnaire (OQ; Kielhofner, 2007), NIH Activity Record (NIH
ACTRE; Gerber & Furst, 1992), and structured observation and report techniques (SORT;

Rintala et al., 1984).

Time-use studies focus primarily on understanding occupational patterns (i.e., issues with
pacing and prioritising occupations). Understanding individual’s patterns of occupation based on
the results of time-use assessment is useful to identify the negative and positive factors for health
and well-being among daily routines (Gerber & Furst, 1992). However, the results provide
limited information to understand the balance among occupations. Results of OB assessment
reflect subjective satisfaction with balance among diverse daily occupational engagement which
is influenced by the roles, values, or interests of the person (Hékansson & Matuska, 2010;
Wagman, Hakansson, Jacobsson, et al., 2012). Although appropriateness for time-use is one
contributing factor affecting the satisfaction (Eklund et al., 2010), satisfaction with time-use per

se 1s not perceived OB.

Backman and Forhan (2017) differentiated OB instruments from time-use instruments
and listed six OB instruments: Life Balance Inventory (LBI; Matuska, 2012), Meaningful
Activity Wants and Needs Assessment (MAWNA; Eakman, 2015), Occupational Balance
Questionnaire (OBQ; Wagman & Hékansson, 2014a), Occupational Balance-Questionnaire (OB-

Quest; Diir et al., 2014), Inter-goal Relations Questionnaire (IRQ; Riediger et al., 2005), and
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Personal Projects Analysis (PPA; Little, 1983). These instruments are distinctive from time-use
instruments in that the results of these instruments indicate the levels of perceived OB directly.
Among these, however, the IRQ and PPA cover limited aspects of occupation (Diir et al., 2015).
The IRQ examines personal goals and the intensity of goal pursuit. Similarly, PPA focuses on
personal projects and ranks the importance of each project. Specifically, these two instruments
are focused on the personal goals or personal projects which are the focus of the respondent's
life-span-specific occupations. Furthermore, the results of the IRQ and PPA omit subjective
satisfaction with balance among occupational engagement. Hence, it is challenging to view the
IRQ and PPA as measures of OB. In 2012, OB instruments began to be introduced which were
developed by occupational science and occupational therapy researchers to measure the extent of
perceived balance among diverse occupational engagements. Currently, LBI, MAWNA, OBQ,
and OB-Quest have been suggested as OB measures (Hakansson et al., 2020). These four
instruments were developed as self-reported instruments for measuring perceived OB (Backman
& Forhan, 2017). Items in these instruments ask satisfaction with participation in each of daily
occupations (Diir et al., 2014; Eakman, 2015; Matuska, 2012) or ask the degree of perceived
balance across various daily occupations to measure perceived OB (Diir et al., 2014; Wagman &
Hakansson, 2014a). Levels of perceived OB can be determined by the person who participates in
occupations himself/herself. Given that perceived OB can be measured most accurately by
oneself, self-reported outcome measures are the most preferred type of instrument for OB
assessment. Robust psychometric properties are essential for self-reported outcome measures.
This is because the results of self-reported assessments are predominantly influenced by
respondents’ feelings and experiences (Fiore Jr et al., 2018; Kroenke et al., 2015).

The psychometric properties of each of these four OB instruments have been
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independently examined and reported in previous studies. However, whether the reported
psychometric properties are sufficient as much as they meet the criteria suggested for self-
reported outcome measures has not been explored (Prinsen et al., 2018; Reeve et al., 2013). Also,
the quality of evidence for the reported psychometric properties (e.g. whether there was any bias
in the methodology or whether similar results were found from repeated studies) had not been
analysed. Therefore, this study aimed to examine the psychometric properties of OB instruments
in terms of sufficiency and the quality of evidence by synthesising the previous reports to
determine whether the current OB instruments have robust psychometric properties as self-report

instruments.

Methods

This systematic review adopted the COnsensus-based Standards for the selection of
health Measurement INstruments (COSMIN) methodology for systematic reviews of Patient
Reported Outcome Measures (PROMs). These guidelines are pertinent for the analysis of the
psychometric properties of a self-reported instrument (Prinsen et al., 2018). The methods for
evaluating the overall ratings and quality of evidence for the psychometric properties were
adopted for this study. The guidelines can be applied to systematically review the psychometric
properties of one specific instrument (Ohno et al., 2021; Pike et al., 2018). Furthermore, they can
be applied to systematically review the psychometric properties across more than two
instruments which measure one specific construct (Harrison et al., 2022; Jewell et al., 2019;

Shoman et al., 2021; Soh et al., 2021).

We followed the Preferred Reporting Items for Systematic reviews and Meta-Analyses
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2020 (PRISMA, 2020; Page et al., 2021). All authors participated in designing this review study.
The protocol for this review was registered with PROSPERO (registration number:
CRDA42021211503;

https://www.crd.york.ac.uk/prospero/display record.php?ID=CRD42021211503).

The entire procedure, from the study selection process to data synthesis, was
independently conducted by two researchers. The results of each step were compared and
combined. Where there were conflicts in the results, an agreement was reached through
discussion between the two researchers. Discussion was necessary for the risk of bias analysis
step. In this step, the inter-rater reliability was 75.0%. The disagreement of the results was due to
the assumable but not specified methods and results in the included studies. After discussion,

analyses were limited to the specified methods and results.

Information Sources and Search Strategy

The data search was conducted from 23 to 25 February, 2021, by a medical librarian with
seven years of experience in data search for systematic reviews. Search terms were selected by
the authors and the databases to be searched were discussed with the librarian. Data search using
search terms was independently conducted by a librarian. PubMed, Cochrane, Web of Science,
and PsycINFO were searched using keywords containing the full names and abbreviations of the
four OB instruments (Appendix 1). A sensitive filter designed by the COSMIN research group to

search for studies with psychometric properties (Terwee et al., 2009) was applied.

The year of publication was set based on the date of the first developed instrument (i.e.,

LBI, submitted in 2011 and published in 2012; Matuska, 2012) among the four OB instruments.
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To ensure the inclusion of studies published in 2012 and studies published before 2012 due to the
time difference of publication, studies published between 1 January 2010 and 25 February 2021

were searched.

Eligibility Criteria

Among the six OB instruments suggested by Backman and Forhan (2017), the authors
were interested in four: LBI, MAWNA, OBQ, and OB-Quest. This selection is supported by a
previous study published in 2020 by Hékansson et al. (2020). In addition, the revised version of
the OBQ (i.e., OBQ11; Hékansson et al., 2020) was added. The OBQ11 was recognised during
the screening process of this study, and the authors consented to accommodate the OBQI1 as an
instrument to measure perceived OB. Inclusion criteria were updated to treat the OBQ and
OBQI11 as independent instruments. This was because differences in the psychometrics of the
OBQ and OBQ11 were expected due to the differences in the number of items and the scale of

the two instruments. After the inclusion criteria were updated, data were rescreened accordingly.

The inclusion criteria were updated as follows: 1) development studies of the five
instruments: LBI, MAWNA, OB-Quest, two versions of OBQ (i.e. original OBQ; OBQI11), or
studies that applied any one of these instruments; 2) studies that measured the OB of adults aged
18 years or older; 3) studies that reported any of the five psychometric properties (i.e., structural
validity, internal consistency, cross-cultural validity/measurement invariance, reliability, and
measurement error) defined by the COSMIN taxonomy (Mokkink et al., 2010); and 4) studies
published in peer-reviewed journals in English since 2010. Studies we could not access in full-

text were excluded.

See final published article at Sangmi P & Chang Dae L. (2023) Psychometric properties of self-reported instruments for
occupational balance: A COSMIN-based systematic review, Journal of Occupational Science, DOI:
10.1080/14427591.2023.2243281



Study Selection Process

After eliminating duplicates, the two researchers independently screened the titles,
abstracts, and full texts to check the eligibility of the searched articles. We used the review
production platform Covidence (https://www.covidence.org/) for efficient and precise screening

and selection.

Data Collection Process

We used an extraction format modified based on the templates included in the COSMIN
guidelines (Prinsen et al., 2018). Information on the study sample and psychometric properties

(e.g., magnitudes of related coefficients) was extracted from the included studies.

Risk of Bias Assessment

The COSMIN bias checklist (Mokkink et al., 2018) was used to rate the methodological
quality. The checklist questions asked whether psychometric properties were examined under
proper testing conditions regarding study design (e.g., Was an internal consistency statistic
calculated for each unidimensional scale or subscale separately?), sample size (e.g., Was the
sample size adequate? For factor analysis, seven times the number of items and more than 100,
For Rasch 1PL model, more than 200), and statistical methods (e.g. Were proper statistics
calculated? For continuous scores, Cronbach’s alpha or omega, For dichotomous scores,
Cronbach’s alpha or KR-20), without any significant flaws in the study methodology.

The checklist was modularly applied to the corresponding examination according to each
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psychometric property. The results were obtained using a two-step procedure. First, each
question in the applied module was rated as very good, adequate, doubtful, inadequate, or
inapplicable. Second, the lowest score within the module was adopted as the result of the risk of

bias in related psychometric properties.

Synthesis Methods: Overall Rating and Quality of Evidence

Extracted data on psychometric properties from the included studies was evaluated
independently and then those results were synthesized into an overall rating and quality of
evidence for each psychometric property per instrument. The overall rating is the representative

value of the ratings. Quality of evidence indicates the level of credibility for the overall rating.

Ratings were evaluated according to the criteria for good psychometric properties in the
COSMIN guidelines. The magnitude of the coefficients per psychometric property was evaluated
as sufficient (+), insufficient (—), or indeterminate (?). The ratings were synthesised into an
overall rating per psychometric property. The overall ratings were sufficient (+), insufficient (—),
indeterminate (?), or inconsistent (). The overall ratings were determined by the 75% rule for
the ratings. For example, an overall rating in structural validity of instrument A was rated
‘sufficient (+)” when at least 75% of the ratings of structural validity in instrument A were
sufficient, ‘insufficient (—)” when at least 75% of the ratings were insufficient, and ‘indeterminate
(?)’ when all ratings were indeterminate. The overall rating was rated as ‘inconsistent ()’ when
the ratings were mixed including sufficient and insufficient, and the reasons for the mixed results

were not fully explained.

The quality of evidence for the overall rating was graded based on the modified Grading
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of Recommendations Assessment, Development, and Evaluation (GRADE) approach (Prinsen et
al., 2018). The quality of evidence was graded as ‘high’, ‘moderate’, ‘low’, or ‘very low’, taking
into account four factors: the risk of bias, inconsistency (i.e., unexplained inconsistency in the
overall rating), imprecision (i.e., small size of the total sample), and indirectness (i.e., irrelevant
population). For example, ‘high’ quality of evidence for ‘sufficient (+)’ reliability of instrument
A means that the degree of confidence on identicalness between the result (i.e., sufficient

reliability) and the true measurement of A is high.

Results

Study Selection

We collected 400 references from four databases (PubMed, 82; Cochrane, 34; Web of
Science, 204; PsycINFO, 80). After removing 66 duplicates, 334 articles were screened for titles
and abstracts (Figure 1). After excluding 304 articles, the full text of 30 articles was assessed for
eligibility. Ten articles were included in the final analysis. Two out of the 10 articles contained
two sub-studies. According to the COSMIN guidelines, the sub-study needed to be separately

analysed if it met the inclusion criteria. Hence, 12 studies were analysed.
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Fig. 1. Flow diagram for selecting studies according to PRISMA 2020

Note. Twelve studies (reports) from ten articles (studies) were included.

Study Characteristics

As the OBQ and OBQI11 were evaluated separately, the results of this study dealt with
five OB instruments. The study characteristics, classified by the five instruments, are listed in
Table 1. General information on the five OB instruments, domains, and scoring systems is

summarised in Appendix 2.
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Results of Individual Studies: Rating of psychometric properties and Risk of Bias

Extracted data on study sample, the coefficients of psychometric properties, ratings
according to the criteria for good psychometric properties, and methodological quality (i.e., risk
of bias) across the included studies were presented in Table 1. As a result of analysing 12 studies
in accordance with COSMIN guidelines, structural validity, internal consistency, and reliability
(i.e., test-retest reliability) were analysed among the five types of psychometric properties which
were considered for analysis in this study. The psychometric properties commonly examined
across the five instruments were structural validity and internal consistency. Reliability was

examined for the MAWNA and OBQ.

Table 1. Study sample, methodological quality, and psychometric properties across the mcluded studies

Study sample Structural validity Internal consistency Reliability
Auther (Year) Mean Age (SD)/  Gender " Risk of bias / n Risk of bias / . Risk of bias /
Range (%F) Coefficient (Rating) ? Coefficient (Rating)® Coefficient (Rating) ©

LBI

Matuska (2012) 428 (-4)/19-90 20 282  Doubtful /-=(7) 282  Inadequate / a =0.89 (7)

Matuska (2012) 411 (-4 /1890 53 458 Very good / RMSEA=() 8, 458  Inadequate /a =097 (N

CFI=0.7 (-
Farber et al (2020) 30.1(11.5) /2511 94 108 Very good / o=0.89 (overall),
o=0.57-0.73 (domain} (7)

MAWNA

Eakman (2015) 31193/ -4 648 250  Adequate/-°*(7) 250  adequate /o=095 (7) 49 Doubtful /ICC=89(+)
OB

Wﬂngzn & Hikansson (2014a) 496 (11.3) /-4 703 67 Very good / a=0.94 (7) 67  Doubtful / Spearman Rho

comrelation=0.93 {(+)
Hikansson et al (2020) 530 (12.0)/ -4 68.0 168 Adequate/-*(7) 168 Very good /PSI=0.93 (7)
Wagman & Hikansson (2014b)  M: 39.8 (114)/-9 634 153 Very good /o=0.92(T)
F:424(128) /-4

Ortiz-Rubio et al (2020) 495 (84)/ -4 100 100 Very good / o=0.89 (7)

Wagman et al (2020) 62.0 (12.0)/ 24-81 730 682  Very good / o=0.95 (7)
OBQI11

Lexén et al (2020) 45 0(11.0) /-2 94 38 Verygood/ o=0.94(7

Hikansson et al 2020) 50.0 (13.0)/ 20-89 64 207 Adequate/-°(7) 207 Very good /PSI=0.92 (7)
OB-Quest

Diir et al (2014) -f(-9)/27-635 817 251 Verygood/-*(T) 251 Doubtfil (o=0.57 (D)

Note. Included twelve studies were sorted by the name of instrument. Not reported or not applicable psychometric properties (ie., cross-cultural validity/measurement
invariance and measurement error) were not presented in the table.

(). (-). (7) means “sufficient”, “insufficient”. “indeterminate”, respectively.

o=Cronbach's alpha; CFI=Comparative Fit Index; F=Female; ICC=Intraclass Correlation Coefficient; LBI=Life Balance Inventory; M= Male; MAWNA=Meaningful
Activity Wants and Needs Assessment; OB-Quest=Occupational Balance Questionnaire; OBQ=0ccupational Balance Questionnaire; PSI=Person Separation Index;
BEMSEA=Root Mean Square of Error of Approximation; SD=Standard Deviation.

2 Criteria for good structural validity: (+)=CTT: CFA: CFI or TLI or comparable measure 0.95 or RMSEA<0.06 or SRMR.<0.08, IRT/Rasch: No violation of
unidimensionality AND No violation of local independence AND No vielation of monotonicity AND adequate model fit, (-)=Criteria for *+ not met , (?)=CTT: Not
all information for *+" reported, IRT/Rasch: Model fit not reported.

? Criteria for good internal consistency: (+)=At least low evidence for sufficient structural validity AND Cronbach's alpha(s) =0.70 for each unidimensional scale or
subscale, (-)=At least low evidence for sufficient structural validity AND Cronbach’s alpha(s) < 0.70 for each unidimensional scale or subscale, (7)=Criteria for “At
least low evidence for sufficient structural validity”™ not met.

£ Criteria for good reliability: (+)=ICC or weighted Kappa=0.70, (-)=ICC or weighted Kappa < 0.70, (7}=ICC or weighted Kappa not reported.

4 Information was not provided.

#Reported estimates were not ratable from within COSMIN guidelines.

fMean age according to subgroups was reported separately (Healthy group: 38. Rheumatoid arthritis group: 59, Systemic lupus eryvthematosus group: 46).
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Structural validity across the five instruments was reported in six studies (Table 1).
Except for the insufficient rating of the structural validity of the LBI in one study, the ratings of
the structural validity of the five instruments were indeterminate. This was attributed to the
absence or partial reporting of information on the model fit of the construct in each study.
Regarding the risk of bias, one study using LBI was rated as doubtful for the question, ‘For Item
Response Theory (IRT) or Rasch: Does the chosen model fit the research question?” owing to the
insufficient description of the model, although the research question was clearly described. The

other five studies demonstrated adequate or very good levels of methodological quality.

Internal consistency across the five instruments was reported in all the included studies
(Table 1). The magnitude of the coefficient of internal consistency reported in 11 studies, except
one study (Farber et al., 2020), met the criteria of the guidelines (i.e., Cronbach’s alpha > 0.70).
However, the ratings of internal consistency for all five instruments were indeterminate. This
was because, to be evaluated as sufficient with internal consistency according to COSMIN
guidelines (Prinsen et al., 2018), the magnitude of the coefficient of internal consistency has to
meet the criteria in addition to sufficient structural validity. Regarding the risk of bias, eight out
of the 12 studies showed a very good methodological quality. These were all studies using the
OBQ and OBQ11 and one using the LBI. The risk of bias in three studies (two studies using LBI
and one using MAWNA) was rated as inadequate. The risk of bias in one study using OB-Quest
was rated as doubtful for the question, ‘Was an internal consistency statistic calculated for each

unidimensional (sub)scale separately?’.

Reliability was reported in two studies, one each for MAWNA and OBQ (Table 1). The

reliability ratings for both the MAWNA and OBQ were sufficient. Regarding the risk of bias,
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both studies showed lower than adequate methodological quality. The risk of bias in both studies
was rated as doubtful for the question, ‘Were patients stable in the interim period on the construct

to be measured?’.

Results of Syntheses: Overall Rating and Quality of Evidence

The summary of the coefficients, overall rating, and quality of evidence per psychometric

property and instrument are presented in Table 2.

LBI demonstrated a ‘high’ quality of evidence for ‘insufficient (—)’ structural validity.
This means, synthesized results of the magnitudes of the coefficients of the structural validity of
LBI from included studies was lower than the standard, and this insufficient overall rating was
supported by high quality evidence. LBI demonstrated a ‘low’ quality of evidence for
‘indeterminate (?)’ internal consistency. MAWNA demonstrated a ‘moderate’ quality of evidence
for ‘indeterminate (?)’ structural validity, a ‘very low’ quality of evidence for ‘indeterminate (?)’
internal consistency, and a ‘very low’ quality of evidence for ‘sufficient (+)’ reliability. OBQ
demonstrated a ‘moderate’ quality of evidence for ‘indeterminate (?)’ structural validity, a ‘high’
quality of evidence for ‘indeterminate (?)’ internal consistency, and a ‘very low’ quality of
evidence for ‘sufficient (+)’ reliability. OBQ11 demonstrated a ‘moderate’ quality of evidence for
‘indeterminate (?)’ structural validity, and a ‘high’ quality of evidence for ‘indeterminate (?)’
internal consistency. OB-Quest demonstrated a ‘high’ quality of evidence for ‘indeterminate (?)’

structural validity, and a ‘low’ quality of evidence for ‘indeterminate (?)’ internal consistency.
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Table 2. Overall rating and quality of evidence for psychometric properties of each mstrument

Instrument Structural validity Internal consistency Reliability

Summary or Owerall Quality of Summary or Overall  Quality of  Summary or Overall  Quality of

pooled result rating evidence pooled result rating evidence pooled result rating evidence
LBI 4 factors -* High o=0.89-097 (@) Low n/a n/a n/a
MAWNA n'a €] Moderate a=0.95 (€] Very Low ICC=189 ) Very Low
OBQ n/a (@) Moderate o=0.89-0.95 (@) High p=093 (G5 Very Low
0OBQ11 n'a (@3] Moderate o=0.92-094 (§)] High n'a n/a n'a
OB-Quest n/a (@) High o=0.57 ™ Low n/a n/a n/a

Note. Not reported or not applicable psychometric properties (1.€., cross-cultural validity/'measurement invariance and measurement error) were not presented

1n the table.

(+). (-). (7) means “sufficient”, “msufficient”, “indeterminate™ respectively. e=Cronbach's alpha; ICC=Intraclass Comelation Coefficient; LBI=Life Balance
Inventory; MAWNA=Meamngful Activity Wants and Needs Assessment; OB-Quest=Occupational Balance Questionnaire; OBQ=Occupational Balance
Questionnaire; p= Spearman Rho correlation

? Following the COSMIN guideline, (7) and (-) in structural validity of LBI were summarnzed into (-) which 1s the less biased study.

Discussion

In this study, psychometric properties of the five OB instruments were analysed
according to the COSMIN guidelines. None of the five instruments exhibited ‘high’ evidence for
‘sufficient (+)’ psychometric properties in accordance with the standards of COSMIN guidelines.
Given that the instruments have been developed as self-report instruments, robustness of
psychometric properties of the current OB instruments needs to be strengthened. The results of
this study provide useful information on psychometrics of the five instruments which are

currently applicable to measure perceived OB in research and practice.

In this study, inconsistencies between the estimates reported in studies and standards of
COSMIN guidelines led to the indeterminate ratings from within the criteria for good
psychometric properties, and finally led to the ‘indeterminate (?)’ overall ratings of the structural
validity of MAWNA, OBQ, OBQ11, and OB-Quest. This indicates a lack of evidence to evaluate
their structural validity as sufficient or insufficient within COSMIN guidelines. Nonetheless,
these four instruments can have some degree of structural validity. This interpretation is
supported by an unbiased study (i.e., adequate or very good level of methodological quality) in
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which structural validity was examined (Prinsen et al., 2018).

LBI demonstrated a ‘high’ quality of evidence for ‘insufficient (-)’ structural validity in
this study. This insufficient structural validity could be due to the characteristics of the concept of
OB, which respects individuals’ diverse daily patterns and dissimilar values for the same
activities. The LBI consists of 53 items covering most of modern Western life’s daily activities
(Matuska, 2012). The respondents could skip rating items they had not participated in within the
last 4 weeks or if the activities identified were not meaningful to them. As the excluded items can
be disparate by respondents, a four-factor structure based on the life balance model could not fit

the collected data.

According to the COSMIN guidelines, ‘high’ quality of evidence can be graded if there
are no deductible points in any of four factors: risk of bias, inconsistency, imprecision, and
indirectness (Prinsen et al., 2018). The reason for downgrading as ‘low’ or ‘very low’ quality of
evidence for internal consistency and reliability of the instruments explored in this study was
mainly because of imprecision and risk of bias. More studies reporting the psychometric
properties of OB instruments is needed to make up for this imprecision. Regarding the risk of
bias, not having internal consistency statistics calculated for each subscale, a test-retest interval
other than two weeks, or insufficient description of the related methodology were found to be the
factors that lower methodological quality. In previous review studies within occupational
therapy, these issues were detected as reasons for deducted points in the risk of bias evaluation,
eventually leading to a downgrading in the quality of evidence (Pike et al., 2018; Yuen & Austin,
2014). Overcoming these issues in future studies would strengthen the quality of evidence on the

psychometric properties of OB instruments.
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The unmet preconditions (i.e., sufficient internal consistency is conditional on sufficient
structural validity) related to structural validity led to ‘indeterminate (?)’ overall ratings of the
internal consistency of all five instruments. This result implies that the robustness of internal
consistency needs to be evaluated not only on the magnitude of the coefficient of internal
consistency but also on structural validity together with internal consistency. For development
studies of new OB instruments, strengthening the robustness of structural validity in accordance
with the recommended standards for self-reported instruments (Prinsen et al., 2018; Reeve et al.,
2013) might be one way to strengthen the robustness of internal consistency. In this study, there
were four studies which applied Rasch analysis to examine structural validity which was all rated
as indeterminate. It was mainly due to the inconsistencies between the reported statistics and
COSMIN standard. In addition, variation in reported statistics among the studies led to
difficulties in comparison of the results of the studies. Following the Rasch reporting guidelines
(Van de Winckel et al., 2022) would be helpful to solve the inconsistency with COSMIN

standards and variation in reporting the results of Rasch analysis.

In addition to strengthening the quality of evidence and overall rating, it is recommended
that researchers examine more diverse types of psychometric properties of OB instruments.
Although the five psychometric properties were investigated in this study, three (i.e., structural
validity, internal consistency, and reliability) were analysed within the COSMIN guidelines.
Other psychometric properties (i.e., cross-cultural validity/measurement invariance and
measurement error) were not analysable, primarily because they were not reported in the
included studies. There was one included study (Hakansson et al., 2020) in which cross-cultural
validity for the OBQ and OBQ11 were reported, however, the results were not analysable due to

inconsistencies between reported estimates and standards of the COSMIN guidelines.
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Measurement error (e.g., the smallest detectable change and minimal important change) of the
current OB instruments were not reported among the included studies. Additional studies to
examine cross-cultural validity or measurement invariance and measurement error are
encouraged to verify the research and clinical usefulness of OB instruments (van Kampen et al.

2013).

Implications for occupational science

The concept of OB is multidimensional (Diir et al., 2015; Wagman, Hakansson, &
Bjorklund, 2012). The results of OB instruments which consist of the items of daily occupations
(i.e., LBI, MAWNA, OB-Quest) provide the scores for subdomains. This allowed the instrument
users to compare perceived OB between several dimensions of occupational engagement. It is
notable that the subdomains of the three instruments are different from one another. This
difference indicates that a variety of opinions of researchers for dimensions of OB or inconsistent
characteristics of OB according to the study samples may exist. For this reason, further studies to
clarify dimensions to be considered for measuring OB and to examine the appropriateness of

applying the same dimensions to all individuals are recommended.

Achieving balance among various occupations is a dynamic process (Evans et al., 2014;
Westhorp, 2003). Although all items within an OB instrument are equally rated using the same
scale, the impact of an occupation in personal life may differ by individual. Likewise, balance
across some specific occupational areas can have larger influence in perceived OB. Therefore,
developing additional items or scoring calculation formulas to reflect the weighted value of each
item can contribute to not underestimating or overestimating perceived OB. Considering the

subjectivity is directly related to perceived OB (Backman & Forhan, 2017; Matuska, 2016),
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future studies on mechanisms of subjectivity change over time can contribute to understanding
change in perceived OB. For example, life events which bring long lasting changes (ex. move to
other job/city, getting married, retirement, etc.) could drop the levels of OB temporarily but OB

may recover as the individual adapts to a new environment over time.

Limitations

The results of this study provide information on the limited number of psychometric
properties of OB instruments compared to the number of psychometric properties that can be
analysed using COSMIN guidelines. This was because the psychometric properties that did not
align with the definitions of the COSMIN taxonomy (Mokkink et al., 2010) were excluded from

the analysis. Additionally, some estimates were not ratable within the guidelines.

Some psychometric properties defined by the COSMIN taxonomy (Mokkink et al., 2010)
were excluded from this study. For example, content validity was not considered in this study
because researchers qualified to analyse the content validity (Terwee et al., 2018) did not
participate in this study. Hypothesis testing for construct validity, responsiveness and criterion
validity were not considered because the gold-standard instrument for measuring OB or
consensus definition of the construct of OB does not exist. The unavailability of a gold-standard
was also proved by the construct of OB in four instruments—LBI, MAWNA, OBQ, and OB-
Quest—which were conceptualised and measured separately from each other (Hékansson et al.,
2020). Fundamental studies on the concept of OB are also recommended to improve the

accuracy of measuring it.

Findings of this study can be applied to self-reported measures for OB used in

occupational science and occupational therapy. Other types of instruments for measuring OB
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(e.g., observer-rated measures and interview-based measures; Bejerholm et al., 2006; Eklund &
Argentzell, 2016) or instruments developed in other disciplines (Davis et al., 2014) were not

considered in this study.

Conclusions

OB instruments with a ‘high’ quality of evidence for sufficient psychometric properties
are presently unavailable. The studies to strengthen the robustness of the psychometrics of the
current instruments and to examine more diverse psychometrics of the current and future OB
instruments are recommended. Also, further studies to better define the concept are needed in
addition to deeper understanding of the characteristics of subjectivity to measure OB more

accurately.
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Appendix 1.

Cochrane Strategy

#

#1
#2

Searches

("Occupational Balance-Questionnaire"” OR "Occupational balance Questionnaire" OR "Life
Balance Inventory" OR "Meaningful Activity Wants and Needs Assessment" OR "OB-Quest" OR
OBQ OR LBI OR MAWNA):ti,ab,kw" (Word variations have been searched)

limit to Year first published (2010-present)

Web of Science search strategy

#

#1

#2

Searches

TS= ("Occupational Balance-Questionnaire" OR "Occupational balance Questionnaire" OR
"Life Balance Inventory" OR "Meaningful Activity Wants and Needs Assessment" OR "OB-
Quest" OR OBQ OR LBI OR MAWNA)

AND Language: (English)

Editions=SCI-EXPANDED, SSCI, A&HCI, ESCI Publication Date=2010-2021

Pubmed (https://pubmed.ncbi.nlm.nih.gov/)
# Searches

"Occupational Balance-Questionnaire"[Text Word] OR "Occupational balance Questionnaire"[Text
Word] OR "Life Balance Inventory"[Text Word] OR "Meaningful Activity Wants and Needs
Assessment"[Text Word] OR "OB-Quest"[Text Word] OR OBQ[Text Word] OR LBI[Text Word]

1 OR MAWNA[Text Word]
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(instrumentation[sh] OR methods[sh] OR "Validation Study"[pt] OR "Comparative Study"[pt] OR
"psychometrics"[MeSH] OR psychometr*[tiab] OR clinimetr*[tw] OR clinometr*[tw] OR
"Outcome Assessment, Health Care"[Mesh] OR "outcome assessment"[tiab] OR "outcome
measure*"[tw] OR "observer variation"[MeSH] OR "observer variation"[tiab] OR "Health Status
Indicators"[Mesh] OR "reproducibility of results"[MeSH] OR reproducib*[tiab] OR "discriminant
analysis"[MeSH] OR reliab*[tiab] OR unreliab*[tiab] OR valid*[tiab] OR "coefficient of
variation"[tiab] OR coefficient[tiab] OR homogeneity[tiab] OR homogeneous[tiab] OR "internal
consistency"[tiab] OR (cronbach*[tiab] AND (alpha[tiab] OR alphas[tiab])) OR (item[tiab] AND
(correlation*[tiab] OR selection*[tiab] OR reduction*[tiab])) OR agreement[tw] OR precision[tw]
OR imprecision[tw] OR "precise values"[tw] OR test-retest[tiab] OR (test[tiab] AND retest[tiab])
OR (reliab*[tiab] AND (test[tiab] OR retest[tiab])) OR stability[tiab] OR interrater[tiab] OR inter-
rater[tiab] OR intrarater[tiab] OR intra-rater[tiab] OR intertester[tiab] OR inter-tester[tiab] OR
intratester[tiab] OR intra-tester[tiab] OR interobserver[tiab] OR inter-observer[tiab] OR
intraobserver|[tiab] OR intra-observer[tiab] OR intertechnician[tiab] OR inter-technician[tiab] OR
intratechnician[tiab] OR intra-technician[tiab] OR interexaminer[tiab] OR inter-examiner[tiab] OR
intraexaminer|tiab] OR intra-examiner[tiab] OR interassay[tiab] OR inter-assay[tiab] OR
intraassay[tiab] OR intra-assay[tiab] OR interindividual[tiab] OR inter-individual[tiab] OR
intraindividual[tiab] OR intra-individual[tiab] OR interparticipant[tiab] OR inter-participant[tiab]
OR intraparticipant[tiab] OR intra-participant[tiab] OR kappa[tiab] OR kappa's[tiab] OR
kappas[tiab] OR repeatab*[tw] OR ((replicab®*[tw] OR repeated[tw]) AND (measure[tw] OR
measures[tw] OR findings[tw] OR result[tw] OR results[tw] OR test[tw] OR tests[tw])) OR
generaliza*[tiab] OR generalisa*[tiab] OR concordance[tiab] OR (intraclass[tiab] AND
correlation*[tiab]) OR discriminative[tiab] OR "known group"[tiab] OR "factor analysis"[tiab] OR
"factor analyses"[tiab] OR "factor structure”[tiab] OR "factor structures"[tiab] OR dimension*[tiab]
OR subscale*[tiab] OR (multitrait[tiab] AND scaling[tiab] AND (analysis[tiab] OR analyses[tiab]))
OR "item discriminant"[tiab] OR "interscale correlation*"[tiab] OR error[tiab] OR errors[tiab] OR
"individual variability"[tiab] OR "interval variability"[tiab] OR "rate variability"[tiab] OR
(variability[tiab] AND (analysis[tiab] OR values[tiab])) OR (uncertainty[tiab] AND
(measurement[tiab] OR measuring[tiab])) OR "standard error of measurement"[tiab] OR
sensitiv*[tiab] OR responsive*[tiab] OR (limit[tiab] AND detection[tiab]) OR "minimal detectable
concentration"[tiab] OR interpretab*[tiab] OR ((minimal[tiab] OR minimally[tiab] OR
clinical[tiab] OR clinically[tiab]) AND (important[tiab] OR significant[tiab] OR detectable[tiab])
AND (change[tiab] OR difference[tiab])) OR (small*[tiab] AND (real[tiab] OR detectable[tiab])
AND (change[tiab] OR difference[tiab])) OR "meaningful change"[tiab] OR "ceiling effect"[tiab]
OR "floor effect"[tiab] OR "Item response model"[tiab] OR IRT[tiab] OR Rasch[tiab] OR
"Differential item functioning"[tiab] OR DIF[tiab] OR "computer adaptive testing"[tiab] OR "item

2 bank"[tiab] OR "cross-cultural equivalence"[tiab])

3 #1 AND#2
("delphi-technique"[ti] OR cross-sectional[ti] OR "address"[Publication Type] OR
"biography"[Publication Type] OR "case reports"[Publication Type] OR "comment"[Publication
Type] OR "directory"[Publication Type] OR "editorial"[Publication Type] OR
"festschrift"[Publication Type] OR "interview"[Publication Type] OR "lecture"[Publication Type]
OR "legal case"[Publication Type] OR "legislation"[Publication Type] OR "letter"[Publication
Type] OR "news"[Publication Type] OR "newspaper article"[Publication Type] OR "patient
education handout"[Publication Type] OR "popular work"[Publication Type] OR
"congress"[Publication Type] OR "consensus development conference"[Publication Type] OR
"consensus development conference, nih"[Publication Type] OR "practice guideline"[Publication

4 Type]) NOT ("animals"[MeSH Terms] NOT "humans"[MeSH Terms])

5 #3NOT #4
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#5 AND #6
"English"[Language]
#7 AND #8

o L I

Psycinfo(Proquest) search strategy

# Searches

("2010/01/01"[Date - Publication] : "3000"[Date - Publication])

"Occupational Balance-Questionnaire" OR "Occupational balance Questionnaire" OR "Life
Balance Inventory" OR "Meaningful Activity Wants and Needs Assessment" OR "OB-Quest" OR

1 OBQ OR LBI OR MAWNA

Applied filters: Publication date (2010-01-01 - 2021), Language (English)

Appendix 2.

Characteristics of the included OB instruments

Developer/s Range of
County/ Total items/ Response
Instrument (year of scores Interpretation
Language Domains (items) options
publication) (scoring)
LBI Matuska USA/ 53/ Health(6), 3-point? 1-3 (Take A higher score
(2012) English Relationship(10), average indicates
Identity(16), for each better
Challenge(19) domain) occupational
b balance
MAWNA  Eakman USA/ 21/Competence and  4-point  0-63 A higher score
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(2015) English

OBQ Wagman &  Sweden/
Hakansson  Swedish

(2014b)

OBQI11 Hékansson  Sweden/

etal. (2020) Swedish

OB-Quest  Diir et al. Austria/

(2014) German

goal achievement
(9), Pleasure and
enjoyment (7),
Social
connectedness (5)

13/ -

11/ -

10/ challenging and
relaxing activities (2),
Activities with
acknowledgement
(1), Health impact on
activities (1), Stress in
activities (1), Rest and
sleep (2), Variety of
activities (1), and

Adaptation of

6-point

4-point

3-point

(Sum

up)

0-65
(Sum
up) / 0-5

(item) ©

0-33
(Sum
up) / 0-3

(item) ©

1-3 /2-6
(Sum up
for each

domain)

d

indicates
higher unmet
needs toward
meaningful
experiences

A higher score
indicates
better
occupational
balance

A higher score
indicates
better
occupational
balance

A lower score
indicates
better
occupational

balance
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activities (2)

Note. LBI=Life Balance Inventory; MAWNA=Meaningful Activity Wants and Needs
Assessment; OB-Quest=Occupational Balance Questionnaire; OBQ=Occupational Balance
Questionnaire.

(1) always less/more than I want, (2) sometimes less/more than I want, and (3) about right for
me.

® Respondents are asked to score the items which indicate the activities they have participated
in within last four weeks or they want to participated in.

¢ Instrument users may use not only summed score but also each item score for analysis.

4 Range of scores for a domain composed of a single item is 1 - 3. Range of scores for a domain

composed of two items is 2 - 6.
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