
PEER REVIEW HISTORY 

BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Neighborhood urban form and individual-level correlates of leisure-
based screen time in Canadian adults 

AUTHORS McCormack, Gavin; Mardinger, Cynthia 

 

VERSION 1 - REVIEW 

REVIEWER Neville Owen 
Baker IDI Heart and Diabetes Institute, Melbourne, Australia 

REVIEW RETURNED 31-Jul-2015 

 

GENERAL COMMENTS This paper addresses a timely issue for research on the built 
environment and health. In examining the relationships of objectively 
assessed and perceived environmental attributes with adults’ screen 
time, it adds a unique set of finding to a new field of research. It is a 
well written paper with a sound conceptual rationale. There 
nevertheless are some matters to which the authors could attend, in 
order to improve the scientific quality and impact of their offering:  
 
1. The term of ‘sedentary activity’ is used, which is perhaps an 
oxymoron. A simple term that would work well in the context of this 
particular study is screen time. Using more-generic terminology, 
where it is appropriate to do so, it might be better to use the terms 
sedentary behaviour or perhaps sitting time. Revising the title and 
attending to this terminology throughout would enhance the paper.  
 
2. In the first paragraph of the background section, it is stated that 
the effect of sedentary behaviour and health appears to be 
independent of physical activity. This is not quite accurate in the 
context of what we currently know. Studies that have examined the 
health consequences of sedentary time have typically controlled for 
(primarily self-reported) moderate-to-vigorous physical activity or 
leisure-time activity. It would be better at this point to state 
something along the lines of adverse health consequences being 
evident when controlling for MVPA or leisure-time physical activity.  
 
3. In the final paragraph of the introduction, there seems to be some 
conflation of the concept of sedentary behaviour with the idea of 
sedentary lifestyles, which strictly is about lack of physical activity. 
Rewriting that element of things would be helpful.  
 
4. The surveys waves used were carried out in during particular 
seasons – in a cold northern climate like that of the city of Calgary, it 
would be good to examine whether there were differences related to 
the survey point and to discuss the fact that there may have been 
influences of season on sedentary time.  
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5. There is a recent review paper on this topic that the authors have 
missed (Koohsari et al Neighborhood environmental attributes and 
adults' sedentary behaviors: review and research agenda Preventive 
Medicine. 2015), which would be good to side in this paper.  
 
6. Is the very low proportion of study participants in high walkable 
neighbourhoods an issue – perhaps this could be addressed more 
explicitly in the discussion section? 

 

REVIEWER Allison Watts 
Division of Epidemiology and Community Health,  
University of Minnesota, United States 

REVIEW RETURNED 12-Aug-2015 

 

GENERAL COMMENTS This study aimed to identify cross-sectional associations between 
leisure-based screen time and self-reported and objectively 
measured neighbourhood walkability of adults living in Calgary, 
Alberta, Canada. Other individual-level correlates of leisure-based 
screen time were also examined. There is growing concern that 
sedentary activity confers adverse health risks independent of 
physical activity levels; therefore, a better understanding of the 
determinants of sedentary activity, including screen time, is of 
interest. However, screen time is only one component of sedentary 
time and a more comprehensive measure of sedentary behavior 
would have been desirable. In many places, the terms sedentary 
behavior and screen time are used interchangeably – when 
discussing the findings, the terminology used should be screen time 
since that is what was examined in this study. In addition, the 
sample was comprised of adults from Calgary, Alberta, Canada who 
were surveyed in 2007. This may limit the generalizability and 
applicability of findings and these limitations should be expressed 
more clearly in the paper. Please find some additional concerns:  
Title and Abstract:  
-In abstract, make it clear the sample was adults in Alberta, Canada 
(not a Canada-wide sample)  
-Title should read leisure-based screen time and not sedentary 
activity  
-This data is from 2007, add to limitations and abstract  
-Abstract, page 2, line 34: remove ‘while also increasing physical 
activity’ because associations between physical activity and 
walkability were not examined in this study.  
Introduction:  
-It is not made clear why screen time is an important sedentary 
behavior to examine specifically (could help to expand the example 
provided on lines 28-30).  
-It would be helpful to provide more discussion about why walkability 
would be related to screen time. Why is this an important association 
to examine?  
-The last paragraph of the introduction (on page 5) doesn’t flow very 
well. The statistics for Canada seem to come out of nowhere. I 
would normally expect to see this information earlier in the 
introduction. Maybe it needs an introductory sentence up front 
leading the reader as to why we are now talking about general 
statistics in the Canadian population. This could be reworded to 
focus on screen time in Canadians and why this is of particular 
concern. Also, include the main hypotheses at the end of this 
paragraph.  
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Sample:  
-It appears that less than half of the random sample (44%) 
completed the follow-up survey and was included in this analysis. 
This is likely a biased sample and it would be important to report 
how those who responded differed from those who did not. Maybe 
include in Table 2 so we can easily compare the full to the analytic 
sample.  
Measures:  
-test-retest was reported for self-reported health. Is this information 
available for other variables? If so, it should be included. Information 
on the validity of the walkability measures should also be included.  
-It would be helpful to have more detail on the physical activity 
measures used, such as, where did they come from? And also 
provide some examples of what types of activities were included in 
the questions… etc.  
-I think more detail on the self-reported walkability scale would be 
helpful. In the very least, some example items or some sense of 
what types of constructs were assessed without having to go to 
another paper. It is helpful to have a sense of how similar or different 
these items with those assessed by the objective measure.  
-The measure of walkability used in this study is different from others 
I’ve seen used in the literature (e.g. street connectivety, land-use 
mix). I think this needs to be addressed in the discussion, because 
differences in findings seen across studies may be explained by 
differences in how the built environment is defined. Also, differences 
in the measures used in this study should also be discussed in the 
paper as a possible reason for differences seen by objective vs. 
perceived walkability. For example, many more people self-reported 
high walkability than had objectively high walkability – I would like to 
know why this is and how it might have influenced the results.  
-It’s not clear if there were missing data in the paper surveys. How 
was missing data addressed?  
Results/Discussion:  
-Not sure Table 1 is necessary since it was described in the 
methods section.  
-In table 3, it would be helpful to have significant differences for both 
the unadjusted as well as adjusted models.  
-The authors note on page 7, line 28 that the fully adjusted model 
explained 7.6% of the variance in screen time. The authors should 
put this into context and explain its meaning for the reader at some 
point in the discussion.  
-In addition, the authors present adjusted means in Table 3. As a 
reader, I would like to know about the magnitude of the differences, 
and if differences in screen time are potentially clinically relevant. 
This could be talked about in the discussion.  
- As mentioned earlier, the discussion should include some 
information about differences in the objective vs. self-reported 
measures – and how this might have influenced the results  
-The authors should include some discussion/hypotheses for why 
there are differences in associations between self-reported and 
objective measures of walkability. I was expecting self-reported 
walkability to be more closely tied with behavior.  
Limitations:  
-The authors should include the potentially biased sample (due to a 
44% response rate). Similarly, the sample is not representative of 
Canada (for example this sample was 90% white) and is specific to 
Alberta which may not be representative of Canada as a whole.  
-The measures of neighbourhood walkability may not have included 
some important constructs. For example, crime in neighbourhood 
was not examined.  
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Conclusions:  
-Conclusions should focus specifically on screen time and not 
sedentary behavior (lines 38-42).  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1 (Neville Owen)  

This paper addresses a timely issue for research on the built environment and health. In examining 

the relationships of objectively assessed and perceived environmental attributes with adults’ screen 

time, it adds a unique set of finding to a new field of research. It is a well written paper with a sound 

conceptual rationale. There nevertheless are some matters to which the authors could attend, in order 

to improve the scientific quality and impact of their offering:  

 

We thank Dr. Owen for his positive remarks and useful suggestions for improving the quality of our 

manuscript.  

 

1. The term of ‘sedentary activity’ is used, which is perhaps an oxymoron. A simple term that would 

work well in the context of this particular study is screen time. Using more-generic terminology, where 

it is appropriate to do so, it might be better to use the terms sedentary behaviour or perhaps sitting 

time. Revising the title and attending to this terminology throughout would enhance the paper.  

 

We have modified the title to “Neighborhood urban form and individual-level correlates of leisure-

based screen time in Canadian adults”. Throughout the manuscript, we have replaced the term 

“sedentary activity” with “sedentary behavior”. We have also replace the term “leisure-time screen-

based activity” with “leisure-based screen time”  

 

2. In the first paragraph of the background section, it is stated that the effect of sedentary behaviour 

and health appears to be independent of physical activity. This is not quite accurate in the context of 

what we currently know. Studies that have examined the health consequences of sedentary time have 

typically controlled for (primarily self-reported) moderate-to-vigorous physical activity or leisure-time 

activity. It would be better at this point to state something along the lines of adverse health 

consequences being evident when controlling for MVPA or leisure-time physical activity.  

 

We have corrected this sentence to more accurately reflect the current evidence (Page 4, paragraph 

1: “…the effect of sedentary behavior on health is present even after controlling for moderate-to-

vigorous leisure-time physical activity”.  

 

3. In the final paragraph of the introduction, there seems to be some conflation of the concept of 

sedentary behaviour with the idea of sedentary lifestyles, which strictly is about lack of physical 

activity. Rewriting that element of things would be helpful.  

 

Page 5, last paragraph of introduction section: We have removed the sentence, which mentions 

“sedentary lifestyles” and as a result, modified the first two sentence of this same paragraph.  

 

4. The surveys waves used were carried out in during particular seasons – in a cold northern climate 

like that of the city of Calgary, it would be good to examine whether there were differences related to 

the survey point and to discuss the fact that there may have been influences of season on sedentary 

time.  

 

This is an interesting point. We did however, estimate the influence of season on leisure-based 

screen time and found no statistically significant differences by survey wave (i.e., winter vs. summer) 

or by season (i.e., winter, summer, spring, vs. autumn – presented in the manuscript see Table 2). 
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The point estimates are counter-intuitive in that they are slightly higher in summer versus all other 

months, especially as the summers in Calgary have mild temperatures and extremely cold winters. 

Nevertheless, the differences in screen time were not statistically significant.  

 

5. There is a recent review paper on this topic that the authors have missed (Koohsari et al 

Neighborhood environmental attributes and adults' sedentary behaviors: review and research agenda 

Preventive Medicine. 2015), which would be good to side in this paper.  

 

Thank you for recommending this article. We now cite this article in our manuscript on page 4, 

paragraph 3: “However, findings from a recent review suggest that the evidence for an association 

between built environment characteristics and sedentary behavior, including screen time, are 

equivocal with less than one-third of associations found in the expected direction15.” and page 7, 1st 

Discussion paragraph: “Our study findings contribute to the mixed evidence regarding the influence of 

the built environment on sedentary behavior15”.  

 

6. Is the very low proportion of study participants in high walkable neighbourhoods an issue – perhaps 

this could be addressed more explicitly in the discussion section?  

 

We have added the following to page 9, paragraph 2: “Simple random sampling from the Calgary 

population resulted in a lower proportion of participants from high walkable neighborhoods. While we 

were still able to detect a significant difference in screen time between low and high walkable 

neighborhoods, the small sample size in the high walkable neighborhoods restricted our analysis to 

testing main effects only. It is possible that neighborhood walkability has differential effects on screen 

time for different sociodemographic groups16 20.”  

 

 

Reviewer: 2 (Allison Watts)  

This study aimed to identify cross-sectional associations between leisure-based screen time and self-

reported and objectively measured neighbourhood walkability of adults living in Calgary, Alberta, 

Canada. Other individual-level correlates of leisure-based screen time were also examined. There is 

growing concern that sedentary activity confers adverse health risks independent of physical activity 

levels; therefore, a better understanding of the determinants of sedentary activity, including screen 

time, is of interest.  

 

1. However, screen time is only one component of sedentary time and a more comprehensive 

measure of sedentary behavior would have been desirable.  

 

We agree with the reviewer. We were restricted to the available data. The original survey was 

undertaken in 2007/2008 and included only one measure of sedentary behaviour (i.e., leisure based 

screen time). We now include the following sentence in the discussion section to address the 

reviewers comment (page 9, paragraph 3): “Our study captured leisure-based screen time only, yet 

other sedentary behaviors are associated with the built environment15.”  

 

 

2. In many places, the terms sedentary behavior and screen time are used interchangeably – when 

discussing the findings, the terminology used should be screen time since that is what was examined 

in this study.  

 

We agree. This comment also relates to comment 1 made by reviewer 1, which we have addressed. 

In addition, in the discussion section, we now only mention ‘sedentary behaviour’ in reference to 

general findings from the literature and we use ‘screen time’, when referring to our findings.  
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3. In addition, the sample was comprised of adults from Calgary, Alberta, Canada who were surveyed 

in 2007. This may limit the generalizability and applicability of findings and these limitations should be 

expressed more clearly in the paper.  

 

We agree and now included a sentence in the discussion addressing this concern (page 9, last 

paragraph): “The sample characteristics (adults from one Canadian city), the low response and follow-

up participation rates, and the elapsed time since data collection may limit the generalizability of our 

findings. Compared with participations who completed the telephone-interview, those who also 

completed the postal survey included a higher proportion women, those with no child dependents, 

and those with postsecondary education43.”  

 

 

Title and Abstract:  

 

4. In abstract, make it clear the sample was adults in Alberta, Canada (not a Canada-wide sample) -

Title should read leisure-based screen time and not sedentary activity -This data is from 2007, add to 

limitations and abstract -Abstract, page 2, line 34: remove ‘while also increasing physical activity’ 

because associations between physical activity and walkability were not examined in this study.  

 

We have corrected the abstract to indicate that our sample was from Calgary, Alberta and that data 

were collected in 2007 and 2008. We also deleted ‘while also increasing physical activity’. We have 

modified the manuscript title as suggested. The location and date in which data were collected have 

also been mentioned as potential factors limiting the generalizability of our findings (page 9, last 

paragraph).  

 

 

Introduction:  

 

5. It is not made clear why screen time is an important sedentary behavior to examine specifically 

(could help to expand the example provided on lines 28-30).  

 

We have moved information regarding the statistics on screen time in Canada to the second 

paragraph and also included information regarding the popularity of screen time in relation to other 

sedentary behaviour. Paragraph 2, page 2 now includes the following: “Second to time spent sitting, 

the majority of time spent sedentary involves screen-based activities (i.e., television and computer 

use), followed by travelling in motor vehicles9. Among Canadian adults, at least two thirds of waking 

hours are spent sedentary10, approximately 29% watch television at least 15 hours per week and 

approximately 15% use computers for at least 11 hours per week11.”  

 

 

6. It would be helpful to provide more discussion about why walkability would be related to screen 

time. Why is this an important association to examine?  

 

The following has been added to the introduction section (page 4 paragraph 3) to emphasize the 

importance of investigating the association between walkability and sedentary behaviour: “There is 

growing public health interest in the association between the neighborhood urban form and sedentary 

behavior. Increasing neighborhood walkability has the potential to decrease sedentary behavior 

among many adults, which in turn could improve population health. Findings from a recent review 

however, suggest that the evidence for an association between built environment characteristics and 

sedentary behavior, including screen time, are equivocal with less than one-third of associations 

found in the expected direction15.”  
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7. The last paragraph of the introduction (on page 5) doesn’t flow very well. The statistics for Canada 

seem to come out of nowhere. I would normally expect to see this information earlier in the 

introduction. Maybe it needs an introductory sentence up front leading the reader as to why we are 

now talking about general statistics in the Canadian population. This could be reworded to focus on 

screen time in Canadians and why this is of particular concern. Also, include the main hypotheses at 

the end of this paragraph.  

 

As suggested we have modified the last paragraph of the introduction section (see reply to comment 

4 above). In addition, we have included the following hypothesis (page 5, last paragraph of 

introduction section): “Based on previous evidence, we hypothesize that leisure-based screen time 

will be lower among adults residing in objectively-assessed and self-reported ‘high walkable’ versus 

‘low walkable’ neighborhoods.”  

 

 

Sample:  

 

8. It appears that less than half of the random sample (44%) completed the follow-up survey and was 

included in this analysis. This is likely a biased sample and it would be important to report how those 

who responded differed from those who did not. Maybe include in Table 2 so we can easily compare 

the full to the analytic sample.  

 

We agree with the reviewer. We have noted the major demographic profile differences between the 

telephone-interview and postal survey samples. Note, that the differences between the telephone-

interview sample and Calgary population (based on census data) have been published elsewhere 

“McCormack GR, Friedenreich C, Sandalack BA, Giles-Corti B, Doyle-Baker PK, Shiell A. The 

relationship between cluster-analysis derived walkability and local recreational and transportation 

walking among Canadian adults. Health Place 2012;18:1079-1087.” We have added the following 

sentence to the discussion section noting the bias as a study limitation (page 10, paragraph 1): 

“Compared with participations who completed the telephone-interview, those who also completed the 

postal survey included a higher proportion women, those with no child dependents, and those with 

postsecondary education43.”  

 

 

Measures:  

 

9. test-retest was reported for self-reported health. Is this information available for other variables? If 

so, it should be included. Information on the validity of the walkability measures should also be 

included  

 

We now mention the definition of ‘neighborhood’ for the moderate and vigorous physical activity 

variables (page 5). The references cited provide reliability information for the physical activity 

questions; however, to date these questions have not undergone validity testing. We now include the 

reliability data for the self-reported walkability scale (page 6).  

 

 

10. I think more detail on the self-reported walkability scale would be helpful. In the very least, some 

example items or some sense of what types of constructs were assessed without having to go to 

another paper. It is helpful to have a sense of how similar or different these items with those assessed 

by the objective measure.  
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We agree with the reviewer. In addition to the reliability data, we now also mention the constructs 

captured by the NEWS-A (page 6).  

 

 

11. The measure of walkability used in this study is different from others I’ve seen used in the 

literature (e.g. street connectivety, land-use mix). I think this needs to be addressed in the discussion, 

because differences in findings seen across studies may be explained by differences in how the built 

environment is defined. Also, differences in the measures used in this study should also be discussed 

in the paper as a possible reason for differences seen by objective vs. perceived walkability. For 

example, many more people self-reported high walkability than had objectively high walkability – I 

would like to know why this is and how it might have influenced the results.  

 

 

The reviewer raises an interesting point. From our review of the evidence, objectively-assessed 

walkability appears to be associated with leisure-based screen time despite some differences in the 

operational definition of walkability. We have modified two paragraphs in the discussion section 

(bottom of page 7 and top of page 8) which address the reviewer’s comment: “Similar to others9 16 

20, we found that adults residing in objectively-assessed low walkable neighborhoods participated in 

more leisure-based screen time than those in high walkable neighborhoods. Higher sedentary time 

has been found among men and women residing in regional centres versus the city centre, which to 

some extent might reflect the difference in urban form and physical activity opportunities in these two 

environments29. Others have found relationships between objectively-assessed walkability and 

television viewing time after considering effect modification by other characteristics such as working 

status20 and gender16. Similar to our findings, Ding et al.20 found no significant association between 

perceived walkability characteristics in models that included objectively-assessed walkability, as well 

as other sociodemographic characteristics. Together, these findings might suggest that the walkability 

of the neighborhood in which adults live is more important than their perception of walkability for 

determining leisure-based television and computer use. This finding is not surprising given that there 

is often discordance between objective and self-report measures of the same built environment 

characteristics30, as well as differences in their associations with physical activity22.  

 

Residing in a high walkable neighborhood was associated with less leisure-based screen time than 

residing in a low walkable neighborhood. Our finding is encouraging given the importance of the 

neighborhood environment for supporting physical activity31 32. Notably, the operational definition of 

neighborhood walkability in our study differed from previous studies investigating correlates of screen 

time. We estimated neighborhood walkability using cluster-analysis which incorporated nine built 

environment characteristics21. Furthermore, our walkability variable reflected a range of 

characteristics hypothesized to support transportation and recreational physical activity. Objectively-

assessed walkability in other studies incorporate three or four built characteristics (e.g., land use mix, 

residential density, street connectivity, and retail floor area) that are commonly associated with 

transportation walking9 16 20. The fact that slightly different approaches for estimating neighborhood 

walkability are associated with screen time is encouraging yet some individual built characteristics 

may be more strongly associated screen time than others15. Urban planners and health practitioners 

need more evidence about which objectively-assessed and self-reported neighborhood environmental 

characteristics individually or in combination best explain differences in leisure-based screen time as 

well as other sedentary behaviors.”  

 

 

12. It’s not clear if there were missing data in the paper surveys. How was missing data addressed?  

 

The analytical sample is based on listwise deletion of cases with incomplete data. Given that fewer 
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than 5% of the sample who completed the telephone and postal survey were removed from the 

analytical sample, we did not consider this an issue. Further, there were no statistically significant 

differences between cases with incomplete versus complete data.  

 

 

Results/Discussion:  

 

13. Not sure Table 1 is necessary since it was described in the methods section.  

 

Our preference is to keep table 1 in the manuscript as it provides an easy to read summary of the 

differences in built characteristics between the neighborhood types.  

 

 

14. In table 3, it would be helpful to have significant differences for both the unadjusted as well as 

adjusted models.  

 

The previous version of table 3 noted significant univariate differences. We have now included the 

information about the pairwise differences for these unadjusted results. For significant ANOVA 

results, categories within variables with the same superscript are significantly different on Tukey’s 

Least Significance Test.  

 

 

15. The authors note on page 7, line 28 that the fully adjusted model explained 7.6% of the variance 

in screen time. The authors should put this into context and explain its meaning for the reader at 

some point in the discussion. In addition, the authors present adjusted means in Table 3. As a reader, 

I would like to know about the magnitude of the differences, and if differences in screen time are 

potentially clinically relevant. This could be talked about in the discussion.  

 

We have included the following sentences to address this point (page 10, paragraph 2): “Despite 

these limitations, the direction of associations found between the correlates and screen time in our 

study appeared to correspond with the associations found in other populations13. However, less than 

8% of the explainable variance in screen time was accounted for by the fully-adjusted model, 

suggesting that other factors not examined in this study could be important for determining leisure-

based screen time12 13. While the magnitude of the differences in screen time by neighborhood 

walkability found in this study and eslewhere9 16 20 appear small, the reduction of screen time 

accumulated overtime and across many people could have a significant population health impact. Our 

study is just one of only a few studies to show a potential association between the built environment 

and sedentary screen time15. More studies are required to identify other environmental and non-

environmental correlates of screen time.”  

 

 

16. As mentioned earlier, the discussion should include some information about differences in the 

objective vs. self-reported measures – and how this might have influenced the results -The authors 

should include some discussion/hypotheses for why there are differences in associations between 

self-reported and objective measures of walkability. I was expecting self-reported walkability to be 

more closely tied with behavior.  

 

This comment has been addressed via our response to comment 10.  

 

 

Limitations:  
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17. The authors should include the potentially biased sample (due to a 44% response rate). Similarly, 

the sample is not representative of Canada (for example this sample was 90% white) and is specific 

to Alberta which may not be representative of Canada as a whole.  

 

This issue has been addressed via our response to comment 3.  

 

 

18. The measures of neighbourhood walkability may not have included some important constructs. 

For example, crime in neighbourhood was not examined.  

 

The reviewer is correct. Similar to other studies, our objective-measured walkability variable did not 

directly capture crime. However, unlike other measures, our objective walkability variables included 

characteristics in addition to connectivity, land uses, and density including sidewalks, green space, 

parks and transit. Environmental characteristics that are associated with personal safety were 

captured by the NEWS-A and included in our measure of self-reported walkability but this was not 

associated with screen time. We now mention the need for more research that examines the relations 

between environment (and non-environmental) characteristics and screen time (page 10). We have 

also added the following in the discussion (page 8, paragraph 2): “Urban planners and health 

practitioners need more evidence about which objectively-assessed and self-reported neighborhood 

environmental characteristics individually or in combination best explain differences in leisure-based 

screen time as well as other sedentary behavior15.”  

 

 

Conclusions:  

 

19. Conclusions should focus specifically on screen time and not sedentary behavior (lines 38-42).  

 

On Page 10, last paragraph we use the term ‘screen time’ instead of ‘sedentary behavior’. 

 

VERSION 2 – REVIEW 

REVIEWER Allison Watts 
University of Minnesota, United States 

REVIEW RETURNED 06-Oct-2015 

 

GENERAL COMMENTS The reviewer completed the checklist but made no further 
comments. 
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