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SELECTION BIAS THROUGH NON-RESPONSE AND INELIGIBILITY 

 
Rationale: To identify a potential source of selection bias by comparing the types of participants who 
were more likely to be included and excluded. 
 
Methods: We calculated weighted descriptive statistics by inclusion status for adults assigned female at 
birth and of reproductive age in the Canadian Community Health Survey (CCHS) and Canadian Health 
Measures Survey (CHMS). Full CHMS weights were used as many excluded participants did not take part 
in accelerometry data collection and were therefore excluded from accelerometry-specific weights. 
 
Results: Compared to included CCHS participants, excluded participants were more likely to: be slightly 
older, be a member of a racialized group, be born outside of Canada, have less education, earn less 
household income, be single, have poorer physical and mental health, and live in Ontario and the 
Prairies. Compared to included CHMS participants, excluded participants were more likely to: be 
younger, earn less household income, and have poorer physical and mental health. 
 
Conclusions: Selection bias through inclusion criteria may be impacting our findings. Given their poorer 
health and social determinants of health, exclusion of these participants may have biased our measures 
of physical activity upwards. 
 
 

Table S2–1. Characteristics of adults assigned female at birth and of reproductive 
age in the Canadian Community Health Survey (CCHS), 2015–2019, by inclusion 
status. 

 CCHS sample 

 Included Excluded 

Characteristics No. %a No. %a 

Total 53,765 95.8 2081 4.2 

Age group, years     
     18–24 6738 16.1 338 17.8 
     25–34 15 193 28.3 549 24.4 
     35–44 14 989 25.6 524 24.2 
     45–55 16 845 30.0 670 33.6 

Racialized group     
     Yes 8468 27.9 387 33.6 
     No 41 572 72.1 1498 66.4 

Immigrant status     
     Recent (< 5y) immigrant 1650 4.3 76 5.1 
     Long-term (≥ 5y) immigrant 6663 20.7 297 24.7 
     Canadian-born 43 663 75.0 1616 70.2 

Education level     
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     Less than high school 3728 5.7 260 12.9 
     High school 11 940 22.3 568 28.3 
     Some post-secondary 37 651 72.0 1222 58.8 

Household income     
     < $20 000 3984 5.5 216 7.2 
     $20 000–$39 999 7412 11.6 357 15.2 
     $40 000–$59 999 8025 13.9 343 16.5 
     $60 000–$79 999 7726 14.0 290 13.1 
     ≥ $80 000 26 618 54.9 875 48.0 

Marital status     
     Married or common-law 31 150 60.9 1051 55.1 
     Widowed 612 0.7 25 0.6 
     Separated or divorced 5657 7.4 219 7.3 
     Single, never married 16 270 31.0 778 37.0 

Self-reported health     
     Poor 1294 1.8 128 5.6 
     Fair 3853 6.4 228 9.6 
     Good 14 027 26.2 594 30.2 
     Very good 21 229 39.3 677 31.3 
     Excellent 13 332 26.2 441 23.3 

Self-reported mental health     
     Poor 1056 1.8 62 2.7E 
     Fair 4004 7.1 145 9.0 
     Good 13 357 24.6 456 25.6 
     Very good 20 365 37.5 569 34.0 
     Excellent 14 937 29.1 420 28.6 

Season     
     Spring 13 778 25.2 501 24.6 
     Summer 12 444 22.3 516 24.7 
     Fall 13 732 26.3 527 23.7 
     Winter 13 811 26.3 537 27.0 

Canadian region of residence     
     Atlantic 6091 6.2 258 6.3 
     Quebec 11 020 21.7 282 14.1 
     Ontario 15 470 38.1 683 42.9 
     Prairies 14 267 21.5 592 23.3 
     British Columbia 6917 12.6 266 13.3 

Notes.  
 
a Data are weighted using sampling weights derived by Statistics Canada. 
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Table S2–2. Characteristics of adults assigned female at birth and of reproductive age 
in the Canadian Health Measures Survey (CHMS), 2007–2019, by inclusion status. 

 CHMS sample 

 Included Excluded 

Characteristics No. %a No. %a 

Total 5321 73.5 1869 26.5 

Age group, years     
     < 35 1037 24.2 753 42.1 
     ≥ 35 4284 75.8 1116 57.9 

Household income     
     < $80 000 2372 53.2 972 59.1 
     ≥ $80 000 2178 46.8 582 40.9 

Self-reported health     
     Less than excellent 4396 82.9 1616 85.9 
     Excellent 925 17.1 253 14.1 

Self-reported mental health     
     Less than excellent 3832 71.2 1404 76.5 
     Excellent 1475 28.8 461 23.5 

Season     
     Spring or summer 2659 48.8 941 49.7 
     Fall or winter 2662 51.2 928 50.3 

Notes.  
 
a Data are weighted using sampling weights derived by Statistics Canada. 
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SELECTION BIAS THROUGH DIFFERENTIAL ACCELEROMETER WEAR TIME (I.E., NON-RESPONSE) 

 
Rationale: To assess the potential for selection bias through differential accelerometer wear time by 
pregnancy status. 
 
Methods: We calculated total weighted wear time for adults assigned female at birth and of 
reproductive age in the CHMS (2007–2019) who had non-missing pregnancy data and had at least one 
non-missing day of wear time. Exclusions based on number of valid days, as used in the main analysis, 
were not used here as they would bias the wear time upwards (given that a valid day is defined based 
on wear time of 10h or more). Full CHMS weights were used as accelerometry-specific weights exclude 
those with fewer than 4 valid days. 
 
Results: A total of 139 pregnant and 6535 non-pregnant participants were included in this sensitivity 
analysis. Pregnant participants wore their accelerometers for a mean of 12.0 and a median of 2.9 fewer 
hours over the week of data collection.  
 
Conclusions: While pregnant participants wore their accelerometers for less time, the total difference 
was modest over the course of a week, accounting for a mean difference of 1.7 fewer hours and a 
median difference of 25 fewer minutes per day. As such, we believe this selection bias may have a small 
but important impact on our findings.  
 

Table S2–3. Total accelerometer wear time, by pregnancy status. 

 Pregnancy status  

Characteristics Pregnant (n = 139) Non-pregnant (n = 6535) Difference 

Total wear time, hours    
     Mean (95% CI) 73.6 (67.5, 79.7) 85.6 (83.6, 87.6) −12.0 
     Median (95% CI) 85.1 (76.1, 94.1) 88.0 (86.6, 89.4) −2.9 

Notes. Data are from the Canadian Health Measures Survey, 2007–2019. Abbreviations: 95% CI, 
95% confidence interval. 
 
a Data are weighted using sampling weights derived by Statistics Canada. 
E Estimate has high sampling variability; use with caution. 
F Estimate is too unreliable to be published. 
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SELECTION BIAS THROUGH INCLUSION OF CONTRAINDICATED PREGNANT PEOPLE 

 
Background: The new Canadian guidelines for physical activity during pregnancy discourage only those 
with absolute contraindications from participating in strenuous activities, and suggest that those with 
relative contraindications speak with their obstetric care provider first.1 However, neither survey 
collected information on which participants were contraindicated for physical activity during pregnancy. 
 
Rationale: To assess the impact of including likely contraindicated pregnant people in our results.  
 
Methods: Total minutes of MVPA per day in the last 7 days was compared between pregnant adults for 
whom MVPA was likely recommended (default) or likely contraindicated. Pregnant participants who 
self-reported poor physical health or an absolute contraindication collected by the surveys (as specified 
by the Canadian guidelines1) were classified as ‘likely contraindicated’. The absolute contraindications 
collected by both surveys included: uncontrolled hypertension; and other serious cardiovascular, 
respiratory, or systemic disorders that are a constant threat to life, including COPD, heart disease, 
stroke, and cancer. Only CCHS collected information about uncontrolled type 1 diabetes 
contraindication.  
 
Results: In the CCHS sample, 3% of pregnant people were likely contraindicated for physical activity, 
whereas in the CHMS sample, none were (Table S2–4). Given the wide 95% confidence intervals, likely 
contraindicated pregnant people in the CCHS were about equally active compared to others. 
 
Conclusions: Including likely contraindicated pregnant people into our results was unlikely to bias our 
estimates of MVPA. 
 

Table S2–4. Mean minutes of MVPA per day in the last 7 days among pregnant adults, by likely contraindication status. 

 CCHS sample (self-reported measures) CHMS sample (objective measures) 

Characteristics Recommended Likely contraindicated Recommended Likely contraindicated 

Total, N (weighted %) 1574 (97.0) 51 (3.0) 87 (100) 0 (0) 

Mean MVPA, min/day     
     Mean (95% CI) 34.0 (30.1, 37.9) 44.9 (19.2, 70.6)E 14.9 (7.9, 21.8)E — 
     Median (95% CI) 16.9 (14.6, 19.1) 19.4 (1.9, 36.9) 6.6 (-0.1, 13.2) — 

Notes. Data are from the Canadian Community Health Survey (CCHS), 2015–2019, and Canadian Health Measures Survey 
(CHMS), 2007–2019. Abbreviations: MVPA, moderate-to-vigorous physical activity; 95% CI, 95% confidence interval. 
 
a Data are weighted using sampling weights derived by Statistics Canada. 
E Estimate has high sampling variability; use with caution. 
F Estimate is too unreliable to be published. 
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INFORMATION BIAS THROUGH SELF-REPORTED MEASURES OF ACTIVITY 

 
Rationale: To assess the impact of self-report bias on CCHS measures of physical activity. 
 
Methods: The same activity questionnaire as the CCHS was used in cycles 4 to 6 (2014–2019) of the 
CHMS. Therefore, we included adults assigned female at birth and of reproductive age with both self-
reported measures of physical activity and objective measures from these cycles. We then calculated 
weighted mean minutes of moderate-to-vigorous physical activity (MVPA) based on self-reported and 
objective measures in the CHMS and estimated the self-report bias based on the difference between the 
two. We then corrected the self-reported measures in the CCHS based on the bias.  
 
Results: In the CHMS, participants on average overestimated their MVPA per day by 15.1 minutes (Table 
S2–5). Pregnant participants overestimated their activity by fewer minutes per day than non-pregnant 
participants (12.5 vs 15.1). After correcting CCHS data for this self-report bias (Table S2–6), 27.5% of 
pregnant and 41.1% of non-pregnant people met the physical activity guidelines (i.e., 150 minutes of 
MVPA per week) – a reduction of 18.1 and 18.6 percentage points compared to uncorrected results, 
respectively.  
 
Conclusions: The self-reported physical activity data from CCHS, used in our main findings, is biased 
upwards by a mean of 15.1 minutes per day. Once corrected for this bias, the results for percentage 
meeting the physical activity guidelines become more similar to those estimated using accelerometer-
measured data from CHMS (see Figure 3 in manuscript or Table S1–3 in Supplementary File 1). Self-
report therefore represents an important bias for our results from CCHS.  
 

Table S2–5. Bias in self-reported physical activity among adults assigned female at birth and of 
reproductive age in the CHMS. 

 Mean minutes of MVPA per daya  

Characteristics Self-reported Accelerometer-measured Bias 

Overall 39.5 24.4 15.1 

     Pregnant 27.1E 14.5E 12.5E 
     Non-pregnant 39.8 24.7 15.1 

Notes. Data are from the Canadian Health Measures Survey, 2015–2019. Abbreviations: MVPA, 
moderate-to-vigorous physical activity. 
 
a Data are weighted using sampling weights derived by Statistics Canada. 
E Estimate has high sampling variability; use with caution. 
F Estimate is too unreliable to be published. 
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Table S2–6. Bias-corrected measures of physical activity among adults assigned female at 
birth and of reproductive age in the CCHS. 

 Measures of physical activitya 

Characteristics Uncorrectedb Bias-corrected 

Pregnant   
     Minutes of MVPA per day, mean 34.3 (30.5, 38.2) 24.1 (20.4, 27.8) 
     Met guidelines, % 45.6 (41.8, 49.4) 27.5 (24.1, 31.0) 

Non-pregnant   
     Minutes of MVPA per day, mean 49.4 (48.4, 50.4) 37.8 (36.8, 38.7) 
     Met guidelines, % 59.7 (59.0, 60.4) 41.1 (40.4, 41.9) 

Notes. Data are from the Canadian Community Health Survey, 2015–2019. Data are 
presented as mean or percentage and 95% confidence interval. Abbreviations: MVPA, 
moderate-to-vigorous physical activity. 
 
a Data are weighted using sampling weights derived by Statistics Canada. 
b Ascertained from main results in manuscript (and in tabular form in Supplementary File 1). 
E Estimate has high sampling variability; use with caution. 
F Estimate is too unreliable to be published. 
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