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Abstract 

To examine the reliability and convergent validity of self-reported questionnaires (SRQs) 

to measure physical activity (PA) Methods: Systematic review with meta-analysis. 

Studies evaluating the validity and reliability of SRQs to assess PA in people with mental 

disorders (January 20th, 2020). Random-effects meta-analyses were performed pooling 1) 

test-retest correlations, or 2) the convergent validity between the SRQs and objective 

measures (e.g.: accelerometry). Associations in r values, with the 95% confidence 

interval (95%CI). Methodological quality was assessed. Results: A total of 9 unique 

studies (N=1,344; 40.5% females) were included. We found a moderate correlation test-

retest reliability for PA SRQs in the assessment of vigorous PA [r=0.69 (0.38 – 0.85); p 

= 0.001], moderate to vigorous PA [r=0.63 (0.25 – 0.84); p = 0.003], moderate PA [r=0.63 

(0.39 – 0.79); p = 0.001], and good correlation total PA [r=0.75 (0.37 – 0.92); p = 0.001]. 

SRQs have moderate correlations with objective measures for moderate to vigorous PA 

[r=0.25 (0.18 – 0.32); p = 0.0001], total PA [r=0.47 (0.28 – 0.62); p = 0.005], a poor 

correlation for moderate PA [r=0.18 (0.03 – 0.36); p = 0.047], and no correlation with 

vigorous PA [r=0.06 (-0.10 – 0.22); p = 0.440]. Conclusion: Current evidence indicates 

that SRQs are reliable over time to assess moderate, vigorous and total PA levels and 

valid when assessing moderate PA. 

Keywords: Self-reported questionnaires; Mental disorders; Reliability; Validity  
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Background 

Mental disorders include a group of heterogeneous disorders, such as major 

depressive disorder (MDD), bipolar disorder (BD), schizophrenia, and anxiety disorders 

(AD) that causes significant distress and impairment of personal functioning 1. People 

with mental disorders have a 10 to 20 years shortened life expectancy compared to the 

general population 2.This premature mortality is partially explained by the increased 

exposure to lifestyle risk factors, such as sedentary behavior and low levels of physical 

activity (PA) that in turn, are associated with an increased risk of physical morbidities, 

such as obesity, diabetes and cardiovascular diseases 2.  

A robust body of evidence demonstrates that people with mental disorders spend 

more time in sedentary behavior and less time engaged in PA than people without mental 

disorders 3,4. For example, people with severe mental illness are 50% more likely than 

general population to not adhere to the global recommendation of 150 minutes of 

moderate to vigorous physical activity per week 3,5, possibly due to lack of motivation 

and/or pleasure (avolia and anhedonia), seen in different psychiatric symptoms. PA can 

reduce psychiatric symptoms and is a protective factor against incident depression, 

anxiety, and schizophrenia 6–12, while reducing time spent sedentary during leisure is 

associated with lower levels of depression and anxiety 13. Moreover, PA tends to improve 

neurobiological and cognitive changes observed in mental disorders 14–16.   

Although previous evidence has demonstrated clear cross-sectional and 

longitudinal associations between PA and mental disorders, most studies rely upon the 

use of self-reported questionnaires (SRQ) to assess PA 5,17. SRQs are widely used, cheap 

and easily administered tools to assess PA. However, it is not clear whether these tools 

provide accurate and reliable assessments of PA in people with mental disorders. A 

previous systematic review discussed the psychometric proprieties of SRQs and its use in 

people with mental disorders 18, but, to the best of our knowledge, no meta-analyses has 

pooled the reliability (test-retest parameters) or the validity (against an objective measure, 

such as pedometers and accelerometers) of these measures. Therefore, our objective was 

to summarize and meta-analyze the reliability and convergent validity of SRQs for 

assessing PA in people with mental disorders.  
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Methods 

Protocol and registration 
The present systematic review followed the PRISMA guidelines 19 and was 

registered in the International Prospective Register of Systematic Reviews (PROSPERO) 

on number CRD42020161309.  

Eligibility criteria 
Studies were included if they: 1) Included clinically diagnosed patients with 

mental disorders, according to the  Diagnostic and Statistical Manual for mental Disorders 

(DSM-IV or 5) (American Psychiatric Association et al., 2013) or the international 

classification of diseases (ICD-10) 21 criteria; 2) Assessed the validity of SRQs measuring 

PA, against objective measures (e.g.: pedometers and accelerometers), or assessed the 

test-retest reliability, (e.g.: readministered of the questionnaire over a period ranging from 

2 to 15 days); 3) Utilized SRQs with known reliability or validity in the general 

population. 

 

Search 
Searchers were performed on PubMed, PsycINFO, SPORTDiscus, and Web of 

Science until January 20th, 2020. The search strategy used in PubMed was: (depression 

OR Bipolar and Related Disorders OR schizophrenia OR psychosis) (oxygen 

consumption OR Vo2 OR oxygen uptake OR aerobic OR cardiovascular OR 

cardiopulmonary exercise test OR cardiopulmonary fitness OR physical fitness OR 

fitness OR physical functional performance OR exercise OR leisure activit* OR Physical 

activity OR muscle strength OR muscle power OR stretching OR walking OR ability) 

AND (Valid* OR test-retest OR Reliabilit* OR reproducibility).  The search strategy for 

other databases were slightly adapted. The string search for each database can be found 

in supplementary materials 1. 

 

Data extraction 
All data was extracted by two independent reviewers (DT and FS). Data on 

diagnoses, sample size, sex (% women), age, measure, SRQs measure, objective PA 

measure, retest period, and correlation values (Pearson’s correlation, Intraclass 

Correlation, or others) were retrieved from individual studies. 
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Study quality assessment 
The risk of bias within-study was assessed using the Quality Appraisal of 

Reliability Studies (QAREL) for the convergent validity, 22 and the Critical Appraisal 

Tool (CAT) for reliability 23. The QAREL is a checklist composed of 11 items. Items 1 

and 2 are related to bias and representativeness of subjects and evaluators. Items 3-8 relate 

to the order that subjects and raters were examined. Item 9 is related to the interval of 

time between measurements. Item 10 checks whether the test has been applied and 

interpreted correctly. Item 11 considers the reliability of the statistical analysis. Each item 

is answered as “yes” (good quality), “no” (poor quality) or “unclear” (insufficient 

information).   

The CAT scale has 13 items. Item 1 is related to the characterization of the 

subjects. Item 2 is related to the characteristics of the raters. Items 3 and 4 verify the 

adequacy of the design. Item 5 examines intra-rater reliability. Items 6 and 7 measure 

aspects of the order of examination and period between the reference standard and index 

test. Item 8 is related to the adequacy of the interval between measurements. Items from 

9 - 11 are examine procedure details. Item 12 is related to the sample composition. Item 

13 assesses the statistical details. The CAT scales can be scored as “yes”, “no”, or “not 

applicable” for research methods to be able to distinguish between high- and low-quality 

studies. However, we eliminated items 4,5, 6 and 8, as these items are not applicable to 

reliability studies.   

The QAREL and CAT scales have a maximum score of 110% and 90%, 

respectively. In each table, there is a column with the final percentage (%) accounting for 

the methodological quality of each study. Studies were considered high quality if they 

scored above 45% 24. 

 

Table 1.  Description of characteristics of studies in meta-analyses of reliability and convergent validity 

questionnaires assessing physical activity. 

Insert table 1 here…  

 

Statistical Analysis 
The meta-analysis was conducted using the transformation of correlational effects 

(e.g.: r, rho, ICC) into Fischer z scores and then reconverting to Spearman correlation (r) 

of each individual study. A random-effects meta-analysis was performed pooling the 
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converted Spearman correlation for test-retest reliability and for validity, for each PA 

intensity the amount of energy expended when a person is at rest (light 1.1 to 2.9 times; 

moderate 3.0 to 5.9 times; vigorous 6.0 or more times and total is any duration may be 

included in the accumulated total volume of PA) 25, were calculated, whenever sufficient 

data. Associations were provided in r values, together with the 95% confidence interval 

(95%CI). Correlations for reliability test-retest were classified as excellent (r= > 0.90), 

good (r= 0.75 - 0.90), moderate (r= 0.50 - 0.75) poor (r= < 0.50) 26 and correlations for 

convergent validity classified as excellent (r= > 0.75), good (r= 0.50 - 0.75), moderate 

(r= 0.25 – 0.50) poor (r= < 0.25) 27. The I2 statistic was used to quantify the proportion 

of the variance in observed effects variation in true effects. An I2 higher than >50% was 

considered as an indicative of substantial variation in observed effects 28. We evaluated 

the presence of publication bias using the Begg and Mazumdar 29 and Egger tests 30. In 

case we detect significant publication bias, the Duval and Tweedie trim and fill 

technique was applied to adjust and recalculate the new effect 31.  Statistical significance 

was set at p<0.05 and all analyses were performed using Comprehensive Meta-Analysis 

software, version 3.0 (Biostat. Inc). 

 

Results 

Studies selections 
 The initial search yielded 17,295 results. After the removal of duplicates and 

exclusion at the title plus abstract level, 17,240 abstracts were considered. After the full-

text review stage, 66 studies were considered and a total of 8 unique studies were included 

in the review (fig. 1). One additional study was found in hand-searches Rosenbaum et al., 

(2020)32. 

Studies and participants characteristics 
 Across the nine unique studies 32–40, a total of 1,344 participants were included 

with median age 43.7 and confidence interval (CI) (34.9 – 51.5) (40.5% women). Studies 

have been conducted in several countries such as the USA (Lindamer et al., 2008), 

Belgium 40, the UK 39,42, China 38 and Canada 34,35. One study was a multicenter study  

(Rosenbaum et al., 2020). A total of 7 studies assessed the convergent validity of SRQs 

against objective measures such as accelerometers or Sensewear armbands 32–37,39, and 6 

studies assessed the test-retest reliability of the SRQS 32,34,35,37,38. Among the 9 included 
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studies, 4 tested the validity or reliability of the International Physical Activity 

Questionnaire IPAQ-SF 34–36,40. 

Figure 1 – Flow chart of study selection 

Insert figure 1 here… 

 

Systematic Review 
Differences between self-reported questionnaires and objective measures of physical 
activity  

Four studies reported on differences between SRQ to objective measures with 

regards to over/underestimation of PA in SMI. First, Firth et al., (2017) 36 found that 

whereas SRQ measures placed individuals with schizophrenia as roughly equal to the 

general population (falling within the 47th percentile rank for total activity), the 

accelerometry measures in contrast showed that, on average, people with schizophrenia 

engaged in less PA than 80% of the general population. Second, Duncan et al., (2016) 34 

found that SRQ measures in individuals with schizophrenia for moderate to vigorous PA 

is underestimated at 17 minutes with limits agreement from 145 to 111 minutes. Third, 

Vancampfort et al., (2017) 40 also found SRQs overestimated activity, with outpatients 

with first episode psychosis overestimated their physical activity levels by between 35% 

and 50%. Finally, Soundy et al., (2007) 39 found that SRQ overestimated moderate 

physical activity at 16.9 minutes with limits agreement -87.5 to 121.3 minutes per day 

and underestimated vigorous physical activity -10.4 with limits agreement -58.9 to 38.1 

minutes per day. 

 

Meta-analyses  
Test-retest reliability for physical activity self-reported questionnaires  

A moderate correlation for the test-retest reliability of self-reported vigorous PA 

[r=0.69 (0.38 – 0.85); p = 0.001; I2= 94.29, fail safe N = 444], no significant Kendall's 

rank correlation coefficient was recorded (τ = 0.00, p = 1.00) indicating significant funnel 

plot symmetry. A moderate correlation for moderate to vigorous PA [r=0.63 (0.25 – 0.84); 

p = 0.003; I2= 95.45], due to the low number of studies (<2) no fail safe N and Kendall's 

rank correlation coefficient was conducted. A moderate correlation for moderate PA 

[r=0.63 (0.39 – 0.79); p = 0.0001; I2= 92.56, fail safe N = 32], no significant Kendall's 

rank correlation coefficient was recorded (τ = 0.66, p = 0.29) indicating significant funnel 
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plot symmetry. A good correlation for total PA [r=0.75 (0.37 – 0.92); p = 0.001; I2= 92.56, 

fail safe N = 78], and all results was found (see supplementary figures). The visual 

inspection of the funnel plot suggests the existence of publication bias in the total PA 

analysis. However, the Egger (intercept = 8.48, p = 0.09) and the Begg and Mazumdar 

tests (tau = 0.50, p = 0.30) did not. The visual inspection of the funnel plot, the Egger and 

the Begg and Mazumdar tests did not suggest the presence of publication bias in the 

vigorous, moderate to vigorous or moderate PA meta-analyses.  

 

Convergent validity of self-reported questionnaire against objective measures  
 We did not find a significant correlation between self-reported and objective 

measures of vigorous PA [r=0.06 (-0.10 – 0.22); p = 0.440; I2= 0, fail safe N = 00], no 

significant Kendall's rank correlation coefficient was recorded (τ = 0.00, p = 1.00) 

indicating significant funnel plot symmetry. A moderate correlation between self-

reported and objective measures of for moderate to vigorous PA [r=0.25 (0.18 – 0.32); p 

= 0.0001; I2= 0], due to the low number of studies (<2) no fail safe N and Kendall's rank 

correlation coefficient was conducted. A poor correlation between self-reported and 

objective measures of moderate PA [r=0.18 (0.03 – 0.36); p = 0.047; I2= 12.02, fail safe 

N = 13],  no significant Kendall's rank correlation coefficient was recorded (τ = 0.00, p = 

1.00) indicating significant funnel plot symmetry. A moderate correlation between self-

reported and objective measures of total PA [r=0.47 (0.28 – 0.62); p = 0.0001; I2= 0, fail 

safe N = 3], no significant Kendall's rank correlation coefficient was recorded (τ = 0.00, 

p = 1.00) indicating significant funnel plot symmetry, and all results was found (see 

supplementary figures). The visual inspection of the funnel plot, and the Egger and Begg 

and Mazumdar tests did not indicate the presence of publication bias in any of the 

convergent validity analyses. 

 

Study quality assessment  
The studies had on average a low risk of bias (mean = 50.6%; range = 40% to 

60%) in the QAREL scale for reliability assessment. Only one study was considered of a 

high risk of bias 37. All included studies had a low risk of bias in the CAT scale for 

convergent validity analysis (mean=76.1%; range = 40% to 100%).  
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Discussion 

To the best of our knowledge, this is the first study performing a meta-analysis to 

evaluate the reliability and convergent validity SRQs to assess PA in people with mental 

disorders. The findings demonstrate a moderate test-retest reliability for PA SRQs to 

assess moderate, moderate to vigorous, vigorous and good test-retest reliability for total 

PA. However, we did find a moderate correlation between SRQs and objective measures 

when assessing moderate to vigorous PA, for total PA, and a poor correlation to moderate 

PA. No association was found between subjective and objective vigorous PA 

assessments.  

In a previous narrative synthesis, Soundy et al. (2014), highlighted some 

limitations, such as insufficient reporting of the ICC values in validation studies.  

However, Soundy et al. (2014) did not perform a meta-analysis quantifying the reliability 

of SRQs. In the present study, we found that SRQs are consistent measures for assessing 

moderate, vigorous and total PA across different time points. However, convergent 

validity was poor when compared to objective measures.  

In the present review, we considered objective measures based on accelerometry 

as the most accurate and reliable PA assessment that is traditionally used as the gold 

standard in the literature to test the convergent validity of SRQs 43,44. Accelerometry, has 

increased accuracy and reliability, distinguishing between intensity levels when 

compared to the SRQ’s 45,46.  These are validated with equations and are objective 

measures that have been recommended to serve as a reference criterion in the validation 

of subjective measures 43,44. Soundy et al (2014) concluded that there is no precision 

capability at individual levels of PA. These findings are supported by the present study 

that did not find convergent validity of SRQ to assess vigorous PA and only a poor 

validity to assess moderate PA. This limited concordance can be explained by three 

potential reasons: 1) people with mental illness might have a different perception of PA 

intensity. For example, previous studies have found that higher negative feelings were 

linked to a greater physical exhaustion following exercise, and thus leading to an 

overestimated perception of exercise intensity 47; 2) people with mental disorders 

experience cognitive deficits, which might be increasing the risk of recall bias 48; and 3)  

the use of SRQs to assess PA might suffer from the social desirability bias, 36,49. Although 

of occurs associations of SRQs for poor to moderate related between levels PA and 

accelerometers in different populations 50,51. These findings are in accordance with 
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previous systematic reviews examining the direction and magnitude of differences in PA 

between SRQ versus objective measures shows that SRQ's generally overestimate PA in 

people with mental disorders.  

Practical implications 
Promoting habitual PA in people with mental disorders is a priority, due to its 

benefits in the physical and mental health of people with mental disorders. Accordingly, 

precise assessments of PA are necessary for people with mental disorders. Our findings 

suggest that SRQs may be a reliable option for surveillance and to monitor PA levels 

across time. According to the results of the present review, it can be suggested that SRQ's 

with recall periods of seven days have moderate to good test-retest reliability for PA. 

Therefore, this should be utilized for PA measures, besides reliability, is more one option 

to cost-effective when the longer-term health benefits and costs are considered 52. 

However, they might not reflect the actual time spent in vigorous and moderate PA. For 

an accurate assessment of vigorous and moderate PA, objective measures seem to be 

preferable. On the other hand, objective measures may not be a feasible tool for most 

contexts and for wide use in clinical practice once objective measures are more expensive 
53,54. Moreover, objective measures do not measure the type and the contexts of PA 46,53. 

Nonetheless, given the increasingly high rates of smartphone usage across the globe 55, 

the built-in accelerometers within these devices may present a novel option for widescale 

objective physical activity monitoring in mental illness. While the accuracy of these 

devices may not currently meet the ‘gold standard’ levels of validity, the greater 

availability and accessibility of smartphones indicates that these may ultimately present 

a favorable option, particularly for long-term monitoring, compared to self-report 

measures or existing monitoring devices. Furthermore, as the capabilities of smartphones 

are constantly improving, advances in these technologies could also present new solutions 

for objectively measuring type and context of PA, which is missing from current tools. 

Thus, increased research using these devices, and staying up-to-date with ongoing 

improvements in technology, will lead to great progress in the field of PA assessments.   

Limitations  
There are some limitations that should be considered in the present study. First, 

all studies were conducted in developed countries, and generalization of these findings to 

low-and middle-income countries is limited, only one study was developed at 40% of 

countries with low and middle-income 32. Second, yet we considered accelerometry as 
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the gold standard to access PA. Accelerometry has its limitations. For example, 

swimming and strength training are not captured 56, for reasons of being utilized on the 

hip, no detect upper body movement and do not capture energy expenditure associated 

with weight support 57,58. Also, accelerometry do not capture information on PA domain 

(leisure, transportation, work, household). Despite some limitations, the accelerometry 

may be a tool to better identify optimal PA levels 59. Third, the number of studies 

identified is small, therefore, we may suffer from low statistical power. Fourth, there are 

not enough studies for pooling the proprieties of SRQs to assess light PA. Lastly, although 

we have found a substantial variance on the observed effects between studies. However, 

the small number of studies precludes exploring potential moderators. Further studies 

should explore whether age, gender, diagnosis, or the PA instrument used can explain the 

between study variance of effects.  

Conclusion 

The results indicated that SRQs are reliable to assess moderate, vigorous and total 

PA levels. However, SRQs have limited validity when compared to objective measures 

for assessing moderate and vigorous PA in people with mental disorders.  
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Table 1.   

Description of characteristics of studies in meta-analyses of reliability and convergent validity questionnaires assessing physical activity. 

Author Diagnoses 
Participants 

(n) 
Women% 

Age 

(yrs) 
Questionnaire 

Time Period 

Measure 
Objective Measure 

Time Objective 

Measure  

Retest 

Period  

Duncan et al, 

2016 
Schizophrenia 113 40 41 IPAQ-SF 

 
 Last 7 days 

Accelerometer  

(wGT3X+) 

 
7 days 3 weeks 

Lindamer et 

al., 2008 
Schizophrenia 54 40.7 50 YPAS 

 
Typical week 

Accelerometer 

(Actigraph) 

 
7 days 1 week 

Ma et al, 2011 
Multiple mental 

disorders 
60 - 36.3 3MPAC  

 
Last 7 days - 

 
- 2 weeks 

Dubbert et al, 

2006 

Multiple 

disorders  
 20  -  46.4 PWA 

 
Last 7 days 

Accelerometer   

(RT3) 

 
3 days - 

Soundy, 2007 
Multiple mental 

disorders 
14 28.7 52.9 7DR 

 
Last 7 days 

Accelerometer   

(RT3) 

 
7 days 2 weeks 

Faulkner et al, 

2006 
Schizophrenia 35 27 39.6 IPAQ-SF 

 
Last 7 days 

Accelerometer 

(RT3) 

 
7 days - 

Firth et al, 

2017 
Schizophrenia 39 45 54.1 IPAQ-SF 

 
Last 7 days 

Accelerometer 

(Activity AX3) 

 
7 days - 

Vancampfort 

et al., 2017 
Psychosis-Like 19 21 24.4 IPAQ-SF 

 
Last 7 days SWA 

 
5 days - 

(Rosenbaum 

et al., 2020) 

Multiple mental 

disorders 
1,010 44 ? SIMPAQ 

 
Last 7 days 

Accelerometer  
(Actigraph GT3x) 

 
7 days 1 week 
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Note: Ypas: Yale Physical Activity Scale; 3MPAC: 3-Month Physical Activity Checklist; PWA: Past week activity;  IPAQ-SF: International physical activity 

questionnaire short form; SWA: Sensewear Armband; 7DR: 7-Day Physical Activity Recall. 
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Figure 1 – Flow chart of study selection 
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