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Appendix 3. 

Bias in Selection of Study Participants 

Selection bias occurs when the study population does not represent the target population. It may 

occur during identification of the study population. The ideal study population is clearly defined, 

accessible, reliable, and at increased risk to develop the outcome of interest. When a study 

population is identified, selection bias occurs when the criteria used to recruit and enroll patients 

into study are inherently different. 

Items Guidance Judgement 

1- Are the characteristics of 

the people included in 

the study clearly 

described? 

 

Inclusion and/or exclusion criteria should 

be reported. Provide direct quote from the 

article: 
Y / PY / PN / N / 

NI 

2- Did the study apply the 

inclusion/exclusion 

criteria uniformly to all 

study participants? 

 

If the answer to Q1 is “PN,” “N,” or “NI” 
the judgement for Q2 should be “NI.” 

 

Y / PY / PN / N / 

NI 

 

3- Does the start of the 

follow up and the 

measure of the exposure 

(i.e., maintenance 

motives) coincide for 

most study participants? 

 

If participants are not followed from the 

start of study (baseline), then a period of 

follow up has been excluded. 

 

Y / PY / PN / N / 

NI 

 

4- If “N/PN” to Q3: 
Were adjustment 

techniques used that are 

likely to correct for the 

presence of selection 

biases? 

It is in principle possible to correct for 

selection biases, for example, by using 

inverse probability weights to create a 

pseudo-population in which the 

selection bias has been removed, or by 

modeling the distributions of the missing 

participants or follow up times and 

outcome events and including them using 

missing data methodology. However, such 

methods are rarely used, and the answer to 

this question will usually be “N.” 

 

Y / PY / PN / N / 

NI 
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Bias in Measurement of the Outcome (i.e., Physical Activity) 

Bias in measurement of the outcome (i.e., physical activity) is related to the measurement of the 

outcome(s) of interest. 

Items Guidance Judgement 

5- Was the PA 

construct clearly 

defined? 

 

Consider the level of detail describing the PA 

domain(s) (e.g., leisure-time, transportation), type 

(e.g., aerobic, resistance training), or behavior (e.g., 

walking). 

Y / PY / PN / N / 

NI 

 

6- Was the method 

of measuring the 

outcome 

inappropriate? 

This question aims to identify methods of outcome 

measurement (data collection) that are unsuitable 

for the outcome they are intended to evaluate. 

 

Consider if reliability and validity evidence 

supporting the use and interpretation of the PA 

score (e.g., continuous/interval variable, 

dichotomous scores; e.g., active vs. inactive, 

measurement period; e.g., “last 7 days”) of a 

particular instrument to assess PA is provided. 

Consider whether or not the instrument used to 

assess PA – as well as the interpretation of the PA 

score (operational definition) – matches the 

conceptual definition of PA provided in the article 

(see Q5). Answer ‘Yes’ or ‘Probably yes’ if the 
method of measuring the outcome is inappropriate, 

for example, because: 

 

(1) it is unlikely to be sensitive to change given 

the period (e.g. instrument asking 

participants to consider a “typical week” 
when answering PA questions)  

 

OR 

 

(2) the measurement instrument has been 

demonstrated to have poor validity. 

 

Y / PY / PN / N / 

NI 

 

 

7- Were the 

methods of 

outcome 

assessment 

comparable for 

all study 

participants? 

Comparable assessment methods (i.e., data 

collection) would involve the same outcome 

detection methods and thresholds, same time point, 

same definition, and same measurements. 
Y / PY / PN / N / 

NI 
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Bias in Measurement of the Exposure (i.e., Maintenance Motive) 

 

Specify which maintenance motive is being assessed for risk of bias (circle one): 

Identity        Enjoyment        Self-determination        Satisfaction 

 

Items Guidance Judgement 

8- Was the maintenance 

motive construct clearly 

defined/operationalized? 

 

Consider whether a health behavior theory 

was used to provide rationale for the 

selection and measure of a given motive. 

 

Consider how confident you are that the 

items presented map onto the maintenance 

motive construct, if applicable. 

 

Y / PY / PN / N / 

NI 

 

9- Was the maintenance 

motive properly 

measured? 

Consider if reliability evidence supporting 

the use and interpretation of the 

maintenance motive score (e.g., 

continuous/interval variable, dichotomous 

scores) of a particular instrument to assess 

that motive is provided. 

 

Consider whether or not the instrument 

used to assess the maintenance motive – 

as well as the interpretation of the 

maintenance motive score (operational 

definition) – matches the conceptual or 

theoretical definition of maintenance 

motive provided in the article (see Q8). 

 

Y / PY / PN / N / 

NI 

 

 

10- Were the methods of 

motive assessment 

comparable for all study 

participants? 

Comparable assessment methods (i.e. data 

collection) would involve the same 

measurement methods and thresholds, 

same time point, same definition, and 

same measurements. 

Y / PY / PN / N / 

NI 
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Bias in Selection of the Reported Outcome Results 

Bias in Selection of the Reported Results has been defined as the selection of a subset of the 

original outcome variables measured, on the basis of the results, for inclusion in publication. It 

arises from partial reporting of outcome variables that were measured and analyzed, preventing 

the outcome for a study being included in the review. 

Items Guidance Judgement 

11- Was the PA outcome to 

be measured described in 

the introduction or 

methods sections of the 

article? 

Selective outcome reporting is not 

possible if the outcome of interest has not 

been measured. Subsequent questions are 

unnecessary if the answer to this question 

is “No.” 

 

 

Y / PY / PN / N / NI 

12- Is the numerical result 

being assessed likely to 

have been selected, based 

on the results from 

multiple eligible outcome 

measurements (e.g. scales, 

definitions, time points) 

within the outcome 

domain? 

Answer ‘Yes’ or ‘Probably yes’ if there 

is clear evidence (usually through 

examination of a trial/study protocol or 

statistical analysis plan) that a domain 

was measured in multiple eligible ways, 

but data for only one measure or a subset 

of measures is fully reported (without 

justification), and the reported result is 

likely to have been selected based on the 

results. Selection based on the results can 

arise from a desire for findings to be 

newsworthy, sufficiently noteworthy to 

merit publication, or to confirm a prior 

hypothesis. For example, trialists who 

have a preconception or vested interest in 

showing that an experimental 

intervention is beneficial may be inclined 

to report outcome measurements 

selectively that are favorable to the 

experimental intervention. 

 

Answer ‘No’ or ‘Probably no’ if: 
 

(1) there is clear evidence 

(usually through examination 

of a trial/study protocol or 

statistical analysis plan) that 

all eligible reported results for 

the outcome domain 

correspond to all intended 

 

Y / PY / PN / N / NI 
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outcome measurements 

 

OR 

 

(2) there is only one possible way 

in which the outcome domain 

can be measured (hence there 

is no opportunity to select 

from multiple measures) 

 

OR 

 

(3) outcome measurements are 

inconsistent across different 

reports on the same trial, but 

the trialists have provided the 

reason for the inconsistency 

and it is not related to the 

nature of the results. 

 

Answer ‘No information’ if analysis 

intentions are not available, or the 

analysis intentions are not reported in 

sufficient detail to enable an assessment, 

and there is more than one way in which 

the outcome domain could have been 

measured. 

 

Partial or non-reporting conditional on 

statistical significance or practical 

significance is what gives rise to outcome 

reporting bias. Answers of “No” or 

“Probably no” should map to a 
judgement of low risk of bias. Answers 

of “Yes” or “Probably yes” should map 
to a judgement of high risk of bias. 

 

13- Is the numerical result 

being assessed likely to 

have been selected, based 

on the results, from 

multiple eligible analyses 

of the data? 

A particular PA measurement may be 

analyzed in multiple ways (e.g., 

conversion of continuously scaled 

outcome to categorical data with 

different cut-points). Any analyses that 

had not been planned at the outset of the 

study should be clearly indicated.  

Y / PY / PN / N / NI 
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Bias in Selection of the Reported “Exposure Variable”  
Bias in Selection of the Reported “Exposure Variable” is defined here as the selection of a 

subset of the original exposure variable(s) measured, based on the results, for inclusion in 

publication. It arises from partial reporting of exposure variables that were measured and 

analyzed, preventing the exposure for a study being included in the review. 

 

Specify which maintenance motives is being assessed for risk of bias (circle one): 

Identity        Enjoyment        Self-Determination        Satisfaction 

 

Items Guidance Judgement 

14- Was the 

maintenance motive 

to be measured 

described in the 

intro or methods 

sections of the 

article? 

Selective “exposure” reporting is not possible 
if the exposure of interest has not been 

measured. Subsequent questions are 

unnecessary if the answer to this question is 

“No.” 

 

Consider whether a health behavior theory was 

used to provide rationale for the selection and 

measure of a given maintenance motive (i.e., 

the exposure). 

 

 

Y / PY / PN / N / NI 

15- Is the numerical 

result being 

assessed likely to 

have been selected, 

on the basis of the 

results from 

multiple eligible 

outcome 

measurements (e.g. 

scales, definitions, 

time points) within 

the outcome 

domain? 

 

 

Answer ‘Yes’ or ‘Probably yes’ if 
there is clear evidence (usually through 

examination of a trial/study protocol or 

statistical analysis plan) that a domain was 

measured in multiple eligible ways, but data 

for only one measure or a subset of measures is 

fully reported (without justification), and the 

reported result is likely to have been selected 

on the basis of the results. Selection based on 

the results can arise from a desire for findings 

to be newsworthy, sufficiently noteworthy to 

merit publication, or to confirm a prior 

hypothesis. For example, trialists who have a 

preconception, or vested interest in showing, 

that an experimental intervention is beneficial 

may be inclined to report outcome 

measurements selectively that are favorable to 

the experimental intervention. 

 

Answer ‘No’ or ‘Probably no’ if: 
 

 

Y / PY / PN / N / NI 
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(1) there is clear evidence (usually through 

examination of a trial/study protocol or 

statistical analysis plan) that all eligible 

reported results for the outcome 

domain correspond to all intended 

outcome measurements 

 

OR 

 

(2) there is only one possible way in which 

the outcome domain can be measured 

(hence there is no opportunity to select 

from multiple measures) 

 

OR 

 

(3) outcome measurements are inconsistent 

across different reports on the same 

trial, but the trialists have provided the 

reason for the inconsistency and it is 

not related to the nature of the results. 

 

 

Answer ‘No information’ if analysis intentions 

are not available, or the analysis intentions are 

not reported in sufficient detail to enable an 

assessment, and there is more than one way in 

which the outcome domain could have been 

measured. 

 

Partial or non-reporting conditional on 

statistical significance or practical significance 

is what gives rise to outcome reporting bias. 

Answers of “No” or “Probably no” should map 
to a judgement of low risk of bias. Answers of 

“Yes” or “Probably yes” should map to a 
judgement of high risk of bias. 

 

16- Is the numerical 

result being 

assessed likely to 

have been selected, 

on the basis of the 

results from 

multiple eligible 

analyses of the 

A particular maintenance motive measurement 

may be analyzed in multiple ways (e.g., 

conversion of continuously scaled outcome to 

categorical data with different cut-points). Any 

analyses that had not been planned at the 

outset of the study should be clearly indicated. 

Any analyses that had not been planned at the 

outset of the study should be clearly indicated. 

Y / PY / PN / N / NI 
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data? If no retrospective unplanned subgroup 

analyses were reported, then answer “Yes.” 
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Confounding Variables 

Not controlling for certain variables may bias the results by invalidating any possible effect of 

the predictor variable(s) on the outcome of interest. 

Items Guidance Judgement 

17- Were potentially 

confounding variables 

taken into account either 

in the study design or in 

statistical analysis? 

Appropriate methods to control for 

measured confounders include 

stratification, regression, matching, 

standardization, and inverse probability 

weighting. They may control for 

individual variables or for the estimated 

propensity score. Inverse probability 

weighting is based on a function of the 

propensity score. Each method depends 

on the assumption that there is no 

unmeasured or residual confounding. For 

example, lack of adjustment in statistical 

analysis. 

Y / PY / PN / N / 

NI 

18- If Y/PY to Q17: 

Were confounding 

domains that were 

controlled for measured 

validly and reliably by 

the variables available in 

this study?  

Appropriate control of confounding 

requires that the variables adjusted for are 

valid and reliable measures of the 

confounding domains. For some topics, a 

list of valid and reliable measures of 

confounding domains will be specified in 

the review protocol but for others such a 

list may not be available. Study authors 

may cite references to support the use of a 

particular measure. If authors control for 

confounding variables with no indication 

of their validity or reliability pay attention 

to the subjectivity of the measure. 

Subjective measures (e.g. based on self-

report) may have lower validity and 

reliability than objective measures such as 

lab findings. 

 

Y / PY / PN / N / 

NI 
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Bias Due to Missing Data 

High attrition presents a potential bias if subjects are systematically lost, thus creating unequal 

groups. Likewise, missing data can produce biased results and invalid conclusions.  

Issues Guidance Response 

19- Were outcome data 

available for all or 

nearly all 

participants? 

“Nearly all” should be interpreted as 
“enough to be confident of the findings,” 
and a suitable proportion depends on the 

context. In some situations, availability of 

data from 95% (or possibly 90%) of the 

participants may be sufficient, provided 

that events of interest are reasonably 

common in both intervention groups. One 

aspect of this is that review authors would 

ideally try and locate an analysis plan for 

the study. 

Y / PY / PN / N / NI 

20- Were participants 

excluded due to 

missing data on the 

exposure variable 

(i.e., maintenance 

motive)? 

 

Missingness for the maintenance motive 

may be a problem.  

Y / PY / PN / N / NI 

21- Were participants 

excluded due to 

missing data on other 

variables needed for 

the analysis? 

 

This question relates particularly to 

participants excluded from the analysis 

because of missing information on 

confounders that were controlled for in the 

analysis. 

Y / PY / PN / N / NI 

22- If PN/N to Q19 or 

Y/PY to Q20 or Q21:  

Is a comparison made 

between full 

participants and those 

lost to follow up? 

It is always possible that participants who 

dropped out of the study will differ in some 

way from those who remained part of the 

study throughout. A well-conducted study 

will attempt to identify any such 

differences between full and partial 

participants. Any unexplained differences 

should lead to the study results being 

treated with caution. 

 

Y / PY / PN / N / NI 

23- If PN/N to Q19, or 

Y/PY to Q20 or Q21: 

Is there evidence that 

results were robust to 

the presence of 

missing data? 

 

Evidence for robustness may come from 

how missing data were handled in the 

analysis and whether sensitivity analyses 

were performed by the investigators, or 

occasionally from additional analyses 

performed by the systematic reviewers. It 

is important to assess whether assumptions 

employed in analyses are clear and 

 

Y / PY / PN / N / NI 
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plausible. Both content knowledge and 

statistical expertise will often be required 

for this. For instance, use of a statistical 

method such as multiple imputation does 

not guarantee an appropriate answer. 

Review authors should seek naïve 

(complete-case) analyses for comparison, 

and clear differences between complete-

case and multiple imputation-based 

findings should lead to careful assessment 

of the validity of the methods used. 
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