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Abstract 1 

Objective: To identify and evaluate the measurement properties of self-report physical 2 

activity (PA) instruments suitable for those with osteoarthritis (OA). 3 

Methods: A comprehensive two-stage systematic review using multiple electronic 4 

databases from inception until July 2018. Stage One sought to identify all self-reported 5 

PA instruments used in populations with joint pain attributable to OA in the foot, knee, 6 

hip or hand. Stage Two searched for and appraised studies investigating the 7 

measurement properties of the instruments identified. For both stages all articles were 8 

screened for study eligibility criteria, completed data extraction using the Qualitative 9 

Attributes and Measurement Properties of Physical Activity Questionnaires (QAPAQ) 10 

checklist, and conducted methodology quality assessments using a modified 11 

COnsensus-based Standards for the selection of health Measurement Instruments 12 

(COSMIN) checklist. Measurement properties for each physical activity instrument 13 

were evaluated and combined using narrative synthesis. 14 

Results: Stage One identified 23 unique self-report PA instruments. Stage Two 15 

identified 53 studies that evaluated the measurement properties of 13 of the 23 16 

instruments identified. Instrument reliability varied from inadequate to adequate 17 

(ICC=≥0.7). Instrument construct and criterion validity assessment demonstrated 18 

small to moderate correlations with direct measures of PA. Responsiveness was 19 

assessed in only 1 instrument and was unable to detect changes in comparison to 20 

accelerometers.    21 

Conclusion: While many instruments were identified as potentially suitable for use in 22 

individuals with OA, none demonstrated adequate measurement properties across all 23 

domains of reliability, validity and responsiveness. Further high-quality assessment of 24 
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self-reported PA instruments is required before such measures can be recommended 1 

for use in OA research.            2 

 3 

Significance and innovation: 4 

• Physical activity (PA) is a recommended core treatment for osteoarthritis (OA) 5 

and is a commonly used outcome in clinical trials, therefore accurately 6 

measuring current PA levels and changes in PA in individuals with OA is vital.  7 

• This systematic review updates and builds on a previous systematic review 8 

examining the measurement properties of PA instruments suitable for adults 9 

with OA, collecting evidence from 53 studies.   10 

• This study highlights the need for high-quality assessment (following COSMIN 11 

guidelines) across all measurement properties of self-reported PA instruments 12 

before such measures can be recommended for use in OA research.  13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 

 21 
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Introduction 1 

Osteoarthritis (OA) is a clinical syndrome of joint pain with varying degrees of limitation 2 

in physical function and reduced quality of life and most commonly affects the knee, 3 

hip, hand and foot (1). Physical activity (PA), such as therapeutic strengthening 4 

exercises or aerobic exercise, can reduce joint pain symptoms and improve physical 5 

function. PA is recommended as a core treatment for people with OA in the foot, knee, 6 

hip or hand (2, 3). However, pain is an important predictor of physical inactivity (4) and 7 

less than half of adults with OA are meeting the current guideline of 150 minutes of 8 

moderate intensity PA per week (5, 6). Accurately measuring current PA levels and 9 

changes of PA in individuals with OA is important in research.   10 

PA can be measured using direct methods such as accelerometry or indirect methods 11 

such as self-reported PA instruments (7). Self-reported PA instruments are a popular 12 

approach for measuring levels of PA in larger population studies (8). This is due to 13 

their ease of use, their ability to allow immediate access to information about an 14 

individual’s PA, and the low cost involved in their administration to a large number of 15 

study participants (9). To accurately measure PA using self-report instruments, the 16 

appropriate instrument must be selected according to the demographics of the 17 

participants (10). An example are instruments developed specifically to measure PA 18 

for adults age 65 years and over (11). 19 

Multi domain instruments such as the Western Ontario and McMaster Universities 20 

Osteoarthritis Index (WOMAC) and the Knee injury and Osteoarthritis Outcome Score 21 

(KOOS), have been designed specifically for use in populations with OA. While these 22 

multi domain instruments do measure PA as a component or sub-scale score, they 23 

have been excluded from this review as their purpose is not to assess PA levels 24 
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explicitly in terms of frequency, duration and intensity, which are required to make 1 

comparisons to current PA guidelines. 2 

To date there is still no consensus on which self-reported PA instrument is the most 3 

suitable for OA research. In 2011, Terwee et al evaluated the measurement properties 4 

of PA instruments in OA populations but focused solely on those with a diagnosis of 5 

knee or hip OA (12). This previous systematic review identified 9 studies, however 6 

none of these included the Physical Activity Scale for the Elderly (PASE) (13), an 7 

instrument that has more recently been used in OA research (14-16). Other systematic 8 

reviews that have evaluated the measurement properties of PA instruments for adults 9 

in non-joint pain populations restricted to adults aged between 18-65 years or adults 10 

aged 65 years or over (7, 8, 11). Therefore, there is a gap in the literature for a 11 

comprehensive, broader and updated systematic review that captures relevant 12 

information regarding the measurement of PA in those with OA, a group that are most 13 

commonly aged 45 years and over. Rather than just focusing on those with a diagnosis 14 

of OA, by including studies that have evaluated the measurement properties of 15 

relevant instruments in other populations (i.e. 1. those with joint pain attributable to OA 16 

in the foot, knee, hip or hand and 2. community dwelling adults in the same age bracket 17 

as those with OA), it will be possible to identify and evaluate the measurement 18 

properties of a range of instruments suitable for those with OA. To our knowledge, no 19 

instrument measuring PA levels has been specifically developed for populations with 20 

OA. Instruments developed for other populations, such as general adult or elderly adult 21 

populations, have been used in OA research. It is, therefore, important to understand 22 

how well these instruments reflect the construct of PA levels in OA populations by 23 

assessing the instruments’ measurement properties as defined in the COSMIN 24 

taxonomy (17).  25 
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A two-stage systematic review was conducted and aimed to identify and evaluate the 1 

measurement properties of self-report physical activity (PA) instruments suitable for 2 

those with OA. 3 

 4 

Patients and Methods 5 

Stage One identified all self-report PA instruments used in published research 6 

involving populations aged 45 years and over with joint pain attributable to OA in the 7 

feet, knee, hips or hands. The age range and joint sites were selected following the 8 

National Institute for Health and Care Excellence guideline on the management of OA 9 

and the most commons peripheral joints affected by OA (1). Stage Two subsequently 10 

identified all the published evidence on the measurement properties of the instruments 11 

identified in Stage One. Both stages of the systematic review involved electronic 12 

database searching of MEDLINE, EMBASE and Web of Science from inception until 13 

19th July 2018 combined with hand searching of reference lists from included articles. 14 

The primary reviewer (RS) screened all titles and the abstracts, full articles were 15 

independently double reviewed by the primary reviewer and at least one of the 16 

secondary reviewing team (MH, JQ, EH, GM, KD), with any disagreements resolved 17 

via consensus discussion between reviewers. Titles and abstracts were reviewed by 18 

the primary reviewer only due to time limitations of the secondary reviewers, to 19 

minimise risk of reviewer error, 10% of all titles and abstracts were independently 20 

reviewed with at least one of the secondary review team. 21 

 22 

  23 



 

8 

 

Stage One 1 

Selection Criteria 2 

The selection criteria for Stage One were quantitative research studies that focused 3 

on populations with joint pain attributable to OA in the foot, knee, hip or hand and 4 

measured self-reported PA (Table 1). Populations were included if other sites of pain 5 

were present alongside pain in the foot, knee, hip or hand. Due to cases where study 6 

sample include both OA and inflammatory arthritis populations, we only include those 7 

with more than 50% of the sample having OA or joint pain attributable to OA. Search 8 

terms for articles in Stage One were synthesised from previous joint pain and PA 9 

systematic review search strategies (18, 19). The full search strategy for Stage One 10 

is shown in appendix 1.  11 

***add Table 1 here*** 12 

Data extraction  13 

Data extraction for Stage One involved extracting the citation of the included studies 14 

and identifying the self-reported PA instrument used. Data extraction was conducted 15 

by two different reviewers independently (the primary reviewer and one of the 16 

secondary reviewers). As the aim of Stage One was simply to identify studies and 17 

instruments no further data extraction or quality assessment was conducted. 18 

Stage Two 19 

Selection Criteria 20 

The selection criteria for Stage Two were studies that performed an evaluation of the 21 

at least one measurement property of the instruments identified in Stage One in 22 
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populations with joint pain attributable to OA, or community dwelling adults of a similar 1 

age (aged 45 years and over). For purposes of describing all instruments included in 2 

Stage Two, articles that described the instruments attributes (the settings, recall 3 

period, purpose) were also retrieved. The search strategy for Stage Two was 4 

constructed using a high sensitivity search term filter for identifying articles on 5 

measurement tool properties (20). This filter was combined with the name of the 6 

instrument identified in Stage One of this review.  The full search strategy for Stage 7 

Two is shown in appendix 2. 8 

Data extraction and quality assessment  9 

In Stage Two, the Quality Assessment of Physical Activity Questionnaires checklist 10 

(QAPAQ) was used to extract data and conduct a preliminary quality assessment (21). 11 

The QAPAQ is a comprehensive checklist of all the measurement properties and 12 

qualitative attributes of self-report PA instruments and has been used in previous 13 

systematic reviews evaluating measurement properties of self-report PA (7, 11, 12). A 14 

comprehensive quality assessment of the articles identified in Stage Two was 15 

conducted using the COnsensus-based Standards for the selection of health 16 

Measurement Instruments (COSMIN) checklist (22). The COSMIN checklist has been 17 

used in previous systematic reviews that have assessed the quality of other self-18 

reported instruments (23-26). To reduce reviewer burden within this systematic review, 19 

the COSMIN was modified by removing items on generalisability and interpretability 20 

already covered in the QAPAQ (21).  21 

Following quality assessment, a previously used grading system was conducted to 22 

assign a quantitative score to the evidence of each instrument’s measurement 23 

properties and the quality of that evidence (23-25). The grading system combined the 24 
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strength of evidence (using the COSMIN checklist) (Appendix 3) to a criteria for each 1 

measurement property (10) (Appendix 4), which was extracted using the QAPAQ (21). 2 

For the purposes of this systematic review construct validity was defined in terms 3 

convergent construct validity in which the self-reported instrument reflects PA 4 

measured objectively, such as accelerometers or heart rate monitoring. In criterion 5 

validity the gold standard measurement for PA in the review was considered as 6 

double-labelled water (DLW). Measurement error was not formally assessed as a 7 

COSMIN criterion as we could not identify a minimal important change reported for 8 

any of the instruments, measurement error has been reported when evaluated by 9 

studies.  10 

 11 

 Results 12 

Stage One 13 

From the search of the electronic databases and hand searching of reference lists of 14 

included studies, 20,292 articles were identified which reduced to 20,116 following 15 

removal of duplicates. Ninety-one studies comprising 23 unique self-reported PA 16 

instruments met the inclusion criteria and were included in the review. This is indicated 17 

by a PRISMA flowchart (Figure 1). Included studies focused on knee OA (n=52), knee 18 

and/or on hip OA (n=22), hip OA (n=8), general joint pain or multiple sites of OA (n=4) 19 

foot pain or foot OA (n=3) and knee pain (n=2) populations. Thirty-two of the studies 20 

were longitudinal cohort studies, 29 were randomized controlled trials, 18 were cross-21 

sectional studies, 9 studies examined the measurement properties of instruments and 22 

3 were systematic reviews. Seventeen studies were conducted in the United States 23 

(USA), 13 in Australia and the United Kingdom (UK), 12 in the Netherlands, 5 in 24 
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Canada and Germany, 4 in Switzerland and Denmark, 3 in Sweden, Brazil and 1 

Portugal, and Norway each and 1 in Greece, Spain, Japan, and Iran, two studies were 2 

multi-country studies across Europe.  3 

***add Figure 1 here*** 4 

PA instruments identified  5 

The self-reported instruments of PA (n=23) used in the included studies identified in 6 

Stage One are listed in appendix 3. The most common PA instruments used were the 7 

Physical Activity Scale for the Elderly (PASE) (used in 34 studies), and the 8 

International Physical Activity Questionnaire- Short Form (IPAQ-SF) (used in 17 9 

studies). Nineteen of the instruments identified were multi-item self-reported PA 10 

questionnaires and 5 were single item PA instruments.  11 

Stage Two 12 

Within Stage Two of the systematic review, 3,661 articles were identified, with 54 13 

meeting the inclusion criteria (Figure 2). Of those, nine (16%) evaluated the 14 

measurement properties of one or more of the identified PA instruments in adults with 15 

joint pain attributable to OA (knee =3; hip =3; combined hip and knee =3).  16 

Forty-five articles (84%) evaluated the measurement properties of the PA instruments 17 

in community dwelling adult populations aged 45 and over (adults aged 65 years and 18 

over = 20; aged 45-64 years = 25). The majority of studies were conducted in Australia 19 

(n=9), USA (n=8), the Netherlands (n=5), Japan (n=4) and China (n=4). Thirty-five 20 

studies evaluated construct validity, 36 evaluated reliability or measurement error, two 21 

studies examined content validity, two examined criterion validity, two evaluated 22 



 

12 

 

internal consistency and one evaluated responsiveness. A summary of the 1 

characteristics of the articles included in Stage Two have been included (Appendix 6).  2 

***add Figure 2 here*** 3 

Of the 23 instruments identified in Stage One, 13 (56.5%) had a least one 4 

measurement property evaluated in either a population with joint pain attributable to 5 

OA or a community dwelling adult population aged 45 years and over. Table 2 6 

describes the characteristics of these instruments. 7 

***add Table 2 here*** 8 

Measurement properties of the PA instruments in populations with joint pain 9 

attributable to OA  10 

There were no instruments identified in Stage One and evaluated in Stage Two which 11 

demonstrated full adequacy across all measurement property domains in populations 12 

with joint pain attributable to OA (Table 3). Criterion validity, internal consistency, 13 

content validity, structural validity and responsiveness were not assessed in any of the 14 

instruments. There was no evidence of any measurement properties for the Active 15 

Australia Survey (AAS), modified Baecke, Incidental And Planned Activity 16 

Questionnaire For Older People (IPEQ), Short Questionnaire To Assess Health 17 

Enhancing Physical Activity (SQUASH), Short Telephone Activity Recall 18 

Questionnaire (STAR) or Zutphen Physical Activity Questionnaire in populations with 19 

joint pain attributable to OA. 20 

In terms of reliability, the only multi-item instruments with correlations or ICC above 21 

0.7 in studies deemed to be of good-to-excellence methodological quality were the 22 

Beacke, Human Activity Profile (HAP), IPAQ-SF and PASE in populations with joint 23 
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pain attributable to OA (27-30). While the quality evidence rated as fair, all the single 1 

scale instruments (Activity Rating Scale (ARS), Tegner scale and University Of 2 

California, Los Angeles Activity (UCLAA) scale) demonstrated correlations above 0.7 3 

in populations with joint pain attributable to OA for reliability (29). The measurement 4 

error of HAP, IPAQ-SF and PASE has been evaluated, while there is no minimally 5 

important change index to assess the adequacy of measurement error in these 6 

instruments. The proportion of error in IPAQ-SF and PASE were large compared to 7 

their maximal possible scoring range, while the HAP was small. Suggesting large 8 

measurement error in populations with joint pain attributable to OA in the IPAQ-SF 9 

and PASE (28, 30-33) (Table 3).    10 

For construct validity in populations with joint pain attributable to OA, the Baecke, 11 

IPAQ-SF and PASE demonstrated only low to moderate correlations (0.06-0.49) with 12 

accelerometers (30-33) (Table 3).   13 

Measurement properties of the PA instruments in community dwelling adult 14 

aged 45 and over 15 

There were no instruments identified in Stage One and evaluated in Stage Two 16 

which demonstrated full adequacy across all measurement property domains in 17 

community dwelling adult aged 45 and over (Table 3). Structural validity was not 18 

assessed in any of the instruments (Table 4.).   19 

In terms of reliability, the AAS displayed adequate reliability in one study (34) but 20 

inadequate reliability in two studies (35, 36). The modified Baecke demonstrated 21 

reliability in three studies above and below adequate reliability(37-39). The HAP, 22 

IPEQ and STAR demonstrated adequate reliability in three studies (40-42). The 23 

IPAQ-SF in 7 studies (43-50), and the PASE in 8 studies both demonstrated 24 
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reliability above and below adequate reliability (13, 51-56). Measurement error had 1 

been assessed in the PASE in one study; finding a relatively small standard error 2 

measurement (SEM) (3.3-8.5) to the maximal scoring range of the PASE (0-400) 3 

(56).  4 

The PASE and modified Baecke were the only instruments to have criterion validity 5 

evaluated and this was in community dwelling older adults aged 45 and over. Both 6 

demonstrated a moderate correlation to DLW, in another study the PASE also 7 

demonstrated a non-significant correlation to DLW (51, 57, 58). 8 

For construct validity, the AAS correlation with accelerometers was assessed in 5 9 

studies and ranged from 0.39-0.61, all demonstrating some moderate correlations 10 

(34, 36, 43, 59, 60). The Modified Baecke demonstrated non-significance in a 11 

correlation with heart rate monitoring (37). The HAP showed moderate correlations 12 

to accelerometers in a single study(40). IPEQ showed a low correlation to 13 

accelerometers in a single study (61). The IPAQ-SF was evaluated for construct 14 

validity in 9 studies, correlations to accelerometers ranged from non-significant to 15 

moderate correlations(44, 46-49, 62-65). The PASE was evaluated for construct 16 

validity in 5 studies, correlations to accelerometers ranged from low to moderate 17 

correlations (51-53, 66, 67). The SQUASH demonstrated high agreement with heart 18 

monitoring in a single study (68). The STAR demonstrated low correlations with 19 

accelerometers in a single study (42). The Zutphen demonstrated moderate 20 

correlations with accelerometers (69). 21 

The IPAQ-SF and PASE were evaluated for internal consistency, each in a single 22 

study. In both the IPAQ-SF and PASE internal consistency was deemed adequate. 23 

The AAS and IPAQ-SF were assessed for their content validity by cognitive 24 
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interviews about the understanding of the items in the instrument (50, 56). In both the 1 

AAS and IPAQ-SF terminology used in items were confusing or unclear to 2 

participants, making recall difficult (70, 71). Responsiveness was evaluated in the 3 

IPEQ and was evaluated to be less responsive to changes in PA levels compared to 4 

accelerometer (61).                  5 

 ***add Table 3 here***  6 

***add Table 4 here*** 7 

Methodological quality of the included studies  8 

For reliability, eight studies were evaluated as poor quality as a small sample size was 9 

used (n=<50) (29, 31-33, 38, 39, 46, 72), sample sizes below 50 are considered too 10 

small for evaluating measurement properties (10). Five studies that assessed reliability 11 

were evaluated as fair quality as their sample size was above 50, but they used a 12 

correlation rather than test for agreement (intra-class correlation) (35-37, 43, 54). 13 

Fourteen studies were evaluated as good quality with sample sizes larger than 50 but 14 

smaller than 100 (10), and seven studies were evaluated as excellent quality with 15 

sample sizes greater than 100 (10). One good quality study evaluated measurement 16 

error in a sample size <100 (56).   17 

The two studies that evaluated criterion validity were evaluated as poor quality due to 18 

their sample size (57, 58). Of the studies evaluating construct validity: seven were 19 

evaluated as poor quality due to sample size (31-33, 38, 39, 46, 60, 67); three were 20 

evaluated as fair quality (45, 59, 68), as while the sample size was deemed 21 

appropriate, these studies used pedometers or heart monitors rather than 22 

accelerometers; twelve studies were evaluated as good quality with sample sizes 23 
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larger than 50 but small than 100 (27, 30, 34, 36, 42, 48, 49, 51, 52, 66, 69, 73); and 1 

10 studies were evaluated as excellent quality with sample sizes greater than 100 (35, 2 

40, 43, 47, 53, 61-64, 74), only one of the studies in this review used hypothesis testing 3 

to evaluate construct validity(49). Responsiveness was assessed in one study, which 4 

was evaluated as excellent quality due to a large sample size above 100 participants 5 

and a comparison with an accelerometer. Two studies of excellent quality assessed 6 

content validity using cognitive interviews (70, 71).    7 

              8 

Discussion 9 

Stage One of this systematic review identified 23 self-reported PA instruments that 10 

have been used previously in populations with joint pain attributable to OA.  However, 11 

based on the findings from Stage Two of this systematic review, it is still not clear 12 

which instrument is most appropriate for use in those with OA. This is due to the lack 13 

of evidence of adequate measurement properties for all the instruments identified. 14 

Reliability and internal consistency 15 

In both populations, most self-report instruments demonstrated adequate test-retest 16 

reliability. Although methodological quality ranged from poor to excellent. This 17 

suggests that these self-report instruments are reliable in measuring levels of PA in 18 

test re-test evaluations. Two studies evaluated internal consistency, one in the IPAQ-19 

SF and one in the PASE, both were of good methodological quality and indicated 20 

adequate consistency of all the items (Cronbach’s alpha=≥0.70).    21 

Criterion validity and construct validity  22 
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None of the instruments demonstrated strong correlations (above 0.70) with direct 1 

measures of PA, such as accelerometers or heart monitors, in those with joint pain 2 

attributable to OA or community dwelling older adults aged 45 years and over. Two 3 

studies evaluated criterion validity using the gold standard measurement of PA (DLW) 4 

(57, 58), but these only demonstrated low or not statistically significant correlations 5 

and were based on small samples below 50 participants. The implication of low to 6 

moderate criterion and construct validity of these instruments is that researchers 7 

cannot be certain the degree to which instruments reflect actual PA levels, particularly 8 

as there were no clear pattern in the self-report instruments regarding over-or-9 

underestimating PA level compared to direct measures (75).  10 

Content validity 11 

Notably, only two studies evaluated content validity. Both were conducted on 12 

community dwelling adult populations aged 45 years and over and examined AAS and 13 

IPAQ-SF [15, 34]. These studies highlighted participant misinterpretation of both PA 14 

definitions and the questions used within these instruments. Gaining a clearer 15 

understanding of the difficulties demonstrated with interpreting definitions of PA and 16 

the questions contained within self-report PA instruments more generally would be 17 

useful. 18 

Responsiveness 19 

None of the studies examined the responsiveness of the instruments in those with joint 20 

pain attributable to OA, and only one study evaluated responsiveness (using the IPEQ) 21 

in community dwelling older adults aged 45 years and over. It is therefore unclear how 22 

sensitive the self-report PA instruments identified are to detecting changes in PA levels 23 

in populations with joint pain attributable to OA. This is a major limitation when 24 
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evaluating PA interventions aimed at increasing PA levels in these populations (76). 1 

None of the studies identified in this review evaluated formally addressed structural 2 

validity or cross-cultural validity in any of the instruments in any of our populations of 3 

interest. 4 

The studies that evaluated measurement properties in populations with joint pain 5 

attributable to OA identified in this review were limited to only those in the knee and 6 

hip. None of the studies in Stage Two included those with joint pain in the foot or hand 7 

attributable to OA. This lack of evidence also limits comparisons of the measurement 8 

properties between different joints of pain attributable to OA. 9 

Strengths and limitations 10 

This systematic review used a comprehensive search strategy including multiple 11 

electronic databases, reference list screening from included studies. It is also original 12 

in its inclusion of studies of populations with joint pain attributable to OA and 13 

community dwelling older adults aged 45 and over. This study has used the gold 14 

standard tool for assessing study quality in outcome measures (22), as well as a 15 

previously published standardized form for extracting data on measurement properties 16 

of PA instruments (21).  17 

Despite identifying many studies in Stage Two (n=54), it is difficult to determine to what 18 

degree the findings in community dwelling adults aged 45 years and over are 19 

generalisable to similar aged adults with OA or joint pain attributable to OA. The review 20 

focused on the most common sites of OA for the review in adults aged 45 and over, 21 

where the prevalence of OA is most common (1), the findings of this review may not 22 

be generalisable to younger people with post-traumatic OA.  23 
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Conclusion 1 

This systematic review has demonstrated that there is limited evidence for the 2 

measurement properties of previously used self-report PA instruments in populations 3 

with joint pain attributable to OA. Further high methodological quality evaluation of 4 

additional measurement properties is required for commonly used instruments for this 5 

population. It is particularly recommended that such studies use larger sample sizes 6 

of at least 50, or ideally larger than 100 participants (10). Such studies will allow 7 

researchers to make appropriately informed decisions when selecting self-reported PA 8 

instruments in OA research. While the evidence that was identified demonstrated 9 

adequate test re-test reliability in a couple of instruments, overall the evidence on 10 

validity and responsiveness was lacking. Investigations into content validity may 11 

particularly help researchers to identify areas within self-reported PA instruments that 12 

may cause participants to misinterpret the questions and therefore report PA 13 

inaccurately. Evaluation of the responsiveness of PA instruments commonly used in 14 

randomized controlled trials focused on OA is highly recommended (76), especially if 15 

PA is the primary outcome. Future studies should also consider building the evidence 16 

base focused on reliability of PA instruments by examining correlations with direct 17 

measures of PA in OA populations.   18 
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Tables 

Table 1: Selection criteria for articles in Stage One. 

Inclusion Exclusion 

Age range that includes participants 45 

years old or over(1). 

 

At least 50% of the study participants have 

OA or joint pain attributable to OA in the 

foot, knee, hip and hand(1). 

Over 50% of the study participants with 

inflammatory arthritis.  

Measurement instrument of PA using a 

reproducible self-reported questionnaire. 

A measure of physical fitness rather than a 

measure of daily PA participation.   

Self-reported PA used as a primary or 

secondary outcome measure. 

Direct measures of PA. For example, 

accelerometers and calorimetry.    

All research settings (hospital, primary care, 

community settings, etc.) 

Not written in English. 

All quantitative research methodologies 

(RCTS, cross-sectional, etc.) 

Case study research design of a single 

subject. 
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Table 2: Characteristics of the PA instruments included in Stage Two. 

Instrument 

and 

associated 

study 

Construct Setting Recall 

Period 

Purpose Target 

population 

Justification Format Interpretability Ease of 

use 

Multi-item 

Active 

Australia 

Survey 

(AAS) (77) 

Leisure 

time PA 

leisure 

time 

activities 

at 

different 

intensitie

s 

7 Days To assess 

knowledge of 

health benefits 

for PA in adult 

populations 

Developed 

for adults 

aged 18-

65, can be 

used 

internation

ally 

Offers data 

on PA that 

can be 

implemented 

into self-

report survey 

or 

interviewing   

9 items, 

self-report 

on time 

spend 

during 

activities 

or 

frequency 

Total score in 

time spent 

physically active 

during a week 

and time spent 

sedentary 

Short 

time 

taken to 

complete 
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of 

activities 

Baecke 

(78) 

Habitual 

PA across 

three 

domains; 

work 

related, 

leisure 

time and 

sport 

Activities 

in: 

occupatio

n, sport 

and 

leisure 

time 

 

Usual 

week 

To assess 

habitual 

physical 

activities for 

epidemiologica

l studies 

Young 

adults  

At the time of 

development, 

no 

appropriate 

instrument 

was available 

for use in 

epidemiologic

al studies    

16 items, 

Self-report 

questionn

aire with 

closed 

answered 

questions 

 

Scores are 

given in three 

indices; work, 

sport, leisure 

time. These 

scores are not 

interpretable 

outside of the 

Baecke 

Small 

number 

of 

multiple 

choice 

questions 

Modified 

Baecke 

(39) 

Physical 

activities in 

household 

and leisure 

Househol

d 

activities 

and 

leisure 

One year Modified to 

better suite 

elderly 

population 

from the 

Elderly 

adults, 

aged 65 

years and 

over 

Original 

Baecke not 

appropriate 

for elderly 

populations. 

Interviewe

r 

administer

ed, not 

self-report 

Time spent PA 

in hours for one 

week. Scores 

can be 

compared to 

recommendatio

Interview

er 

required, 

takes 30 

minutes 
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sporting 

activities 

sporting 

activities 

original 

Baecke 

ns on PA levels 

for health 

benefits 

to 

complete. 

Human 

Activity 

Profile 

(HAP) (28) 

Energy 

expenditur

e or 

physical 

fitness 

Daily 

activities 

Same day Originally 

developed as 

indicator of 

quality of life in 

pulmonary 

rehabilitation 

 

Clinical and 

healthy 

populations 

Previously 

developed 

instruments 

had floor and 

ceiling effects 

94 items 

in a list, 

each one 

a daily 

activity 

Scores give 

average levels 

of activity and 

maximal 

achievable 

activity 

Closed 

answer 

questions

, time 

taken to 

complete: 

1-2 

minutes 

Incidental 

And 

Planned 

Activity 

Questionna

ire For 

Incidental 

and 

planned 

physical 

activities 

Gym or 

home, 

activities 

in daily 

life 

7 days or 

3 months 

Used in 

longitudinal 

epidemiology 

studies to 

Frailer 

populations 

Other 

instruments 

for adults 

aged 45 

years and 

over have too 

10 items, 

on 

planned 

or 

structured 

exercises 

Scores are 

interpretable to 

time spent 

physically active 

self-

complete 

instrume

nt, quick 
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Older 

People 

(IPEQ) (41) 

 assess levels 

of PA 

many items 

for survey 

use   

and 

activities 

in daily 

living 

to 

complete 

Internation

al Physical 

Activity 

Questionna

ire (IPAQ-

SF & IPAQ-

LF) (44) 

Energy 

expenditur

e in a 

week. 

There is a 

long 

version 

and short 

version 

Long 

version 

includes; 

different 

settings 

Short 

version 

does not 

separate 

settings 

Two 

versions; 

last week 

and usual 

week 

Research to 

compare 

populations in 

levels of PA 

Adults, 18-

65 years 

old. 

Different 

languages 

available 

A generic 

outcome 

measure of 

PA to be 

used in any 

adult 

population 

internationall

y 

Short 

version: 4 

items, 

Long 

version: 

27 items. 

Closed 

questions, 

some with 

continuou

s scale 

answer 

Scores given in 

energy 

expenditure per 

week, scores 

can be 

compared to 

recommendatio

ns on PA levels 

for health 

benefits 

Short 

version 

requires 

minimal 

time and 

effort. 

Long 

version 

takes 

longer 

and 

requires 

recall in 
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different 

aspects 

of PA 

Physical 

Activity 

Scale For 

The Elderly 

(PASE) 

(79) 

Time spent 

participatin

g in PA 

PA in 

various 

settings 

at work, 

home 

and 

leisure 

time 

Leisure 

activities, 

occupatio

nal 

activities 

and 

household 

activities 

Research to 

assess PA in 

elderly adults 

Elderly 

adults, 

aged 65 

years and 

over 

None of the 

generic 

measures of 

PA are 

appropriate 

for elderly 

adults 

32 items 

within the 

six 

different 

domains 

Scores given as 

a total score, 

total score not 

interpretable in 

a meaningful 

way 

Question

s are 

easy to fill 

out with 

full 

instructio

n, short 

recall 

period, 

32 items 

is a high 

number 
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Short 

Questionna

ire To 

Assess 

Health 

Enhancing 

Physical 

Activity 

(SQUASH) 

(68) 

Habitual 

activities 

 

Leisure 

activities, 

travelling 

activities, 

househol

d 

activities, 

activities 

at work 

Normal 

week over 

past few 

months 

A self-report 

measure with 

comparable 

scores to 

recommendati

ons of levels of 

physical 

activities for 

health benefits 

All adult 

populations 

Required a 

measurement 

where scores 

were 

interpretable 

to quantify 

weekly PA 

levels 

11 items 

asking 

questions 

on PA in 

different 

settings 

Scores can be 

classified for 

recommended 

PA levels   

Very 

short, 

simple to 

complete 

Short 

Telephone 

Activity 

Recall 

Questionna

ire (STAR) 

(42) 

Classificati

on of PA in 

moderate 

and 

vigorous 

levels of 

PA 

All PA Last 7 

days  

A telephone 

administered 

short 

instrument to 

classify 

individuals in 

All adult 

populations 

A need for a 

quick-to-

complete 

measure of 

PA over the 

telephone 

3 items, 

two 

versions 

available; 

open 

responses 

and 

Responders 

can be 

classified into 

different levels 

of PA 

Very 

quick to 

administe

r 
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different levels 

of PA 

closed 

responses 

Zutphen 

(69) 

Daily 

physical 

activities 

Leisure-

time, 

walking, 

househol

d 

activities, 

sporting 

activities 

and 

hobbies. 

7 days, 

although 

some 

items 

differ 

Used to 

assess levels 

of PA in a 

longitudinal 

study 

Designed 

for a study 

in older 

male 

adults, but 

has been 

used in 

male and 

female 

adults 

since 

Developed as 

an 

appropriate 

measure of 

PA over time 

for a 

longitudinal 

study 

17 items, 

open and 

closed 

questions 

Total score 

given as energy 

expenditure 

Short 

with 

minimal 

requirem

ents for 

completio

n 

Single item 
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Activity 

Rating 

Scale 

(ARS) (29) 

Physical 

activities 

All 

physical 

activities 

Past year To assess 

level of PA in 

one item 

Patient with 

knee 

disorder 

No valid 

single item 

measure of 

PA 

1 item: 

with a 5-

point 

scale 

Scoring range 

from 0-4 

Only one 

item 

Tegner 

Scale (29) 

Physical 

activities 

All 

physical 

activities 

Past week To assess 

level of PA in 

one item 

Knee injury No valid 

single item 

measure of 

PA 

1 item: 

with a 10-

level 

response 

Each value on 

the scale 

identifies 

individuals at an 

interpretable 

level of PA   

Only one 

item 

University 

Of 

California, 

Los 

Angeles 

Activity 

Scale 

Physical 

activities 

All 

physical 

activities 

Past week To assess 

level of PA in 

one item 

Joint 

replaceme

nt surgery 

No valid 

single item 

measure of 

PA 

1 item: 

with a 10-

level 

response 

Each value on 

the scale 

identifies 

individuals at an 

interpretable 

level of PA   

Only one 

item 
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(UCLAA) 

(29) 



 

43 

 

Table 3: Summary of each instruments measurement properties included in Stage Two. 

Instrument 

and 

associated 

studies 

Reliability Measurement error Criterion validity Construct validity Other measurement 

properties 

Populations with joint pain attributable to OA  

Multi-item 

 

Active 

Australia 

Survey (AAS)  

0 0 0 0 0 

Baecke  ICC=0.87, good 

quality(27)  

0 0 Convergent construct 

validity, correlation to 

0 
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accelerometer= 0.49, 

good quality(27) 

Modified 

Baecke 

0 0 0 0 0 

Human 

Activity 

Profile (HAP)  

 

ICC= 0.95, 0.96, 

excellent 

quality(28). 

ICC=0.60, 0.83, 

poor quality(72) 

SEM=3, excellent 

quality(28)  

0 0 0 

Incidental 

And Planned 

Activity 

Questionnaire 

For Older 

People 

(IPEQ)  

0 0 0 0 0 
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International 

Physical 

Activity 

Questionnaire 

Short Form 

(IPAQ-SF)  

ICC= 0.76, 0.87, 

Excellent 

quality(29). 

ICC=0.5, fair 

quality(31).  

SEM=2487, SDC=1039, 

fair quality(31). 

0 Convergent construct 

validity, correlation to 

accelerometer= 0.29, fair 

quality(31). 

0 

Physical 

Activity Scale 

For The 

Elderly 

(PASE)  

ICC=0.77, poor 

quality(33). 

ICC=0.58, 0.77, 

poor quality(32). 

ICC=0.77, fair 

quality(30). 

SEM= 23-35%, SDC= 63-

97%, fair quality(30, 32). 

SEM= 31, SDC= 87, poor 

quality(33).  

0 Convergent construct 

validity, correlation to 

accelerometer=0.3, poor 

quality(33). correlation to 

accelerometer=0.06, 

0.45, poor quality(32). 

correlation to 

accelerometer=0.27, 

good quality(30) 

0 

Short 

Questionnaire 

0 0 0 0 0 
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To Assess 

Health 

Enhancing 

Physical 

Activity 

(SQUASH)  

Short 

Telephone 

Activity Recall 

Questionnaire 

(STAR) 

0 0 0 0 0 

Zutphen 0 0 0 0 0 

Single item 
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Activity 

Rating Scale 

(ARS) 

Kappa=0.65, 0.88, 

fair quality(29) 

0 0 0 No floor or ceiling 

effect, fair quality(29) 

Tegner Kappa=0.54, 0.84, 

fair quality(29) 

0 0 0 No floor or ceiling 

effect, fair quality(29) 

University Of 

California, 

Los Angeles 

Activity Scale 

(UCLAA) 

 

 

 

Kappa=0.80, 0.86, 

fair quality(29) 

0 0 0 No floor or ceiling 

effect, fair quality(29) 
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Community dwelling adults aged 45 and over  

Multi-item 

Active 

Australia 

Survey (AAS)  

Spearman’s 

rank=0.58, 0.64, 

good quality(35). 

Spearman’s 

rank=0.32, fair 

quality(36). 

Spearman’s 

rank=0.76, fair 

quality(34) 

0 0 Correlation to 

accelerometer=0.48, 

0.52, good quality(35). 

Correlation to 

pedometers=0.42, good 

quality(59). Correlation to 

accelerometer=0.39, 

0.49, good quality(36). 

Correlation to 

accelerometer=0.49, 

0.56, good quality(60). 

Correlation to 

accelerometer=0.45, 

0.61, good quality(34).     

Wide range of 

limitations in items in 

terms of content 

validity, excellent 

quality(70) 
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Baecke  0 0 0 0 0 

Modified 

Baecke 

Spearman’s 

rank=0.65, 0.89, 

fair quality(38). 

Correlation=0.73, 

0.82, poor 

quality(37). 

Spearman’s 

rank=0.86, poor 

quality(39). 

0 Correlation with DLW, 

r=0.54, poor 

quality(57). 

Correlation to heart rate 

monitoring= NS, poor 

quality(37). Correlation to 

PASE, good quality(80). 

0 

Human 

Activity 

Profile (HAP)  

 

ICC=0.79, 0.94, 

good quality(40) 

0 0 Correlation to 

accelerometer=0.52, 

0.55, good quality(40) 

0 
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Incidental 

And Planned 

Activity 

Questionnaire 

For Older 

People 

(IPEQ)  

ICC=0.80, 0.84, 

good quality(41). 

0 0 Correlation to 

accelerometer=0.17, 

excellent quality(61) 

IPEQ 

responsiveness 

index=0.31, 

ActiGraph 

responsiveness 

index=0.65, excellent 

quality(61) 

International 

Physical 

Activity 

Questionnaire 

Short Form 

(IPAQ-SF)  

ICC=0.68, 

excellent 

quality(43). 

Spearman’s 

rank=0.46-0.96, 

good quality(44). 

ICC=0.84, 

excellent 

quality(45). 

Spearman’s 

0 0 Correlation to 

accelerometer= 0.30-

0.33, good quality(44). 

Correlation to 

accelerometer= NS, 

good quality(62). 

Correlation to 

accelerometer= 0.30-

0.33, poor quality(46). 

Correlation to 

Content validity 

showed that 

definitions were 

confusing and recall 

was difficult, good 

quality(71). Internal 

consistency, 

Cronbach 

alpha=0.70, good 

quality(50). 
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rank=0.54, poor 

quality(46). 

ICC=0.5, 0.65, 

excellent 

quality(47). 

ICC=0.86, good 

quality(48). 

Spearman’s rank= 

0.26, good 

quality(49). 

ICC=0.99, good 

quality(50).       

accelerometer= 0.38-

0.56, good quality(47). 

Correlation to 

accelerometer= 0.39, 

good quality(48). 

Correlation to 

accelerometer= 0.33, 

excellent quality(63). 

Correlation to 

accelerometer= 0.29, 

good quality(49). 

Correlation to 

accelerometer=NS, 

excellent quality (64). Sig 

difference to 

accelerometer, poor 

quality(65).         
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Physical 

Activity Scale 

For The 

Elderly 

(PASE)  

ICC=0.60, good 

quality(51). 

ICC=0.60, good 

quality(52). 

ICC=0.65, good 

quality(53). 

ICC=0.75, good 

quality(66). 

ICC=0.68-0.84, 

good quality(13).   

ICC=0.81, fair 

quality(54). 

ICC=0.79, good 

quality(55). 

ICC=0.90-0.98, 

good quality(56).   

                                                  

SEM= 3.3–8.5, good 

quality(56). 

Correlation with 

DLW=NS, good 

quality(51). 

Correlation with 

DLW=0.58, poor 

quality(58). 

Correlation to 

accelerometer= 0.36, 

good quality(51). 

Correlation to 

accelerometer= 0.43, 

good quality(52). 

Spearman’s rank 

correlation to 

accelerometer= 0.16, fair 

quality(53). Correlation to 

accelerometer=0.52, 

0.59, good quality(66). 

Correlation to 

accelerometer= 0.49, 

poor quality(67).   

Internal consistency, 

Cronbach 

alpha=0.71-0.75, 

good quality(56). 
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Short 

Questionnaire 

To Assess 

Health 

Enhancing 

Physical 

Activity 

(SQUASH)  

0 0 0 Agreement with heart 

monitors= 97.6%, fair 

quality(68). 

0 

Short 

Telephone 

Activity Recall 

Questionnaire 

(STAR) 

Kappa= 0.57-0.76, 

excellent 

quality(42). 

0 0 Correlation to 

accelerometer= 0.14-

0.15, good quality(42). 

0 

Zutphen 0 0 0 Correlation to 

accelerometer= 0.34, 

good quality(69). 

0 
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Table 4: Grading of each instruments’ measurement properties using COSMIN checklist and QAPAQ.  

 Reliability and 

measurement 

error 

Criterion 

validity 

Construct 

validity using 

objective 

measure 

Internal 

consistency 

Content 

validity 

Structural 

validity 

Responsivenes

s 

 Joint 

pain  

Older 

adults 

Joint 

pain 

Older 

adults 

Joint 

pain 

Older 

adults 

Joint 

pain 

Older 

adults 

Joint 

pain 

Older 

adults 

Joint 

pain 

Older 

adults 

Joint 

pain 

Older 

adults 

Active Australia 

Survey (AAS)  

0 ++ 0 0 0 --- 0 0 0 --- 0 0 0 0 

Activity Rating 

Scale (ARS)*  

+ 0 0 0 0 0 0 0 0 0 0 0 0 0 

Baecke  ++ 0 0 0 0 0 0 0 0 0 0 0 0 0 

Modified Baecke  0 ? 0 ? 0 ? 0 0 0 0 0 0 0 0 

Human Activity 

Profile (HAP)  

+++ 0 0 0 0 -- 0 0 0 0 0 0 0 0 
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International 

Physical Activity 

Questionnaire Short 

Form (IPAQ-SF)  

+++ ± 0 0 ? --- 0 + 0 --- 0 0 0 0 

Incidental And 

Planned Activity 

Questionnaire For 

Older People 

(IPEQ)  

0 ++ 0 0 0 --- 0 0 0 0 0 0 0 +++ 

Physical Activity 

Scale For The 

Elderly (PASE)  

++ ± 0 -- -- --- 0 + 0 0 0 0 0 0 

Short Questionnaire 

To Assess Health 

Enhancing Physical 

Activity (SQUASH)  

0 0 0 0 0 + 0 0 0 0 0 0 0 0 
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Short Telephone 

Activity Recall 

Questionnaire 

(STAR)  

0 ± 0 0 0 -- 0 0 0 0 0 0 0 0 

Tegner*  + 0 0 0 0 0 0 0 0 0 0 0 0 0 

(University Of 

California, Los 

Angeles Activity 

Scale) UCLAA*  

+ 0 0 0 0 0 0 0 0 0 0 0 0 0 

Zutphen  0 0 0 0 0 -- 0 0 0 0 0 0 0 0 

Key: ‘?’ indicates unclear findings due to study quality; ‘±’ indicates conflicting findings. * indicates single scale items. Strength of the 

evidence was given based on quality of articles assessed by the COSMIN [6]. ‘Joint pain’ refers to joint pain attributable to OA. 

Instruments were given a positive, negative or zero score for the corresponding measurement property based on criteria (10) 

(Appendix 3 & 4).  
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Figure 1: PRISMA flowchart of included articles from Stage One.!

!

 

!!

!

!

!

!

!

 

Articles identified through initial 

database search after duplicates 

removed 

n = 20116 

Studies retained after title and 

abstract screened 

n = 237 

Records excluded 

n = 19879 

 (n=18451) irrelevant  

(n=713) population 

(n=647) no PA measure 

(n=68) not original research 

Studies retained after full-text 

articles assessed for eligibility 

n =91 

Full-text articles excluded 

n = 146  

(n=104) population 

(n=25) no PA measure 

(n=18) not original research 

Instruments identified in the full-text 

articles 

n = 23 
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Figure 2: PRISMA Flowchart of included articles from Stage Two.!

!

!

 

Articles identified through initial 

database search after duplicates 

removed 

n = 3661 

Studies retained after title and 

abstract screened 

n = 80 

Records excluded 

n = 3581   

(n=3469) irrelevant  

(n=26) population  

(n=86) study type 

 

Studies retained after full-text 

articles assessed for eligibility 

n =54  

(n=9) OA or joint pain 

population 

(n=45) community adults aged 

45 years and over 

Full-text articles excluded 

n = 25 

(n=14) population 

(n=11) incorrect PA 

instrument 

 


