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VERSION 1 - REVIEW 

REVIEWER Russell Griffin 
University of Alabama at Birmingham  
Birmingham, AL, United States 

REVIEW RETURNED 25-Mar-2014 

 

- The reviewer completed the checklist but made no further comments. 

REVIEWER Nathaniel Bell 
College of Nursing  
University of South Carolina 

REVIEW RETURNED 27-Mar-2014 

 

GENERAL COMMENTS This study addresses the potential impact of structural confounding 
in multi-level analysis of social determinants of health as they pertain 
to incidence rates of childhood injury. The authors present a cogent 
article describing the significance of this potential issue and why it is 
of importance. I feel that the article discusses a topic that is 
meaningful to the field. However, I a number of minor revisions and 
suggestions pertaining to this study that I feel warrant further 
discussion in the manuscript. They are numbered, but the order in 
which they are listed does not reflect their significance.  
 
1. It seems to me that your individual-level scale is the school. In my 
opinion, this geographic scale is much too course to observe any 
meaningful variation across your SES strata. The lack of a social 
gradient between the SES strata (Table 2 and 3) further support this 
point.  
 
2. The justification provided for aggregating up to the school is that 
students would not *accurately* remember their postal code. This 
seems rather ad hoc and a poor reason not to run the analysis at the 
postal code level. It would be more appropriate to run the analysis at 
a finer scale and then cite this potential limitation in the discussion 
section. Otherwise, I am highly skeptical the authors will see any 
meaningful variation in injury rates/SES using this level of 
aggregation.  
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3. Aggregating up into schools also appears to be averaging out 
your findings as every child in the school is presumably assigned the 
same injury rate. This is likely another reason for why there is little 
variation across the SES strata.  
 
4. Because of the geographic size of the individual-level units, I 
question how likely it would be to observe structural confounding, as 
one of the key criteria is that a cell (e.g. area, postal code, 
enumeration unit, etc.) has a numerator of fewer than 30. Seems to 
me that you would have no cell in your analysis with a numerator 
less than 30 if the school is serving as a proxy marker of individual-
level data???  
 
5. If schools are the proxy for individual-level data I question whether 
a 1Km radius is large enough to serve as the "contextual" or area-
level data? Why not use the school district catchments to build the 
neighborhoods? Why not a 5 Km buffer? Was a sensitivity test 
conducted that suggests this distance is meaningful? How were the 
1Km buffers identified? Presumably this was done in the GIS, but 
was it based on centroids, travel times, theissan polygons, etc. 
please expain.  
 
6. Approximately 48% of the respondents in the survey were male. 
Males typically represent upwards to 70% of all injury cases among 
adults. Are the incidence rates here representative of the wider 
demographic?  
 
7. For the 2,546 cases that did not provide data - how were their 
other responses assessed? Where all their records removed from 
analysis or only from the social capital questions? Was a sensitivity 
analysis conducted to demonstrate that this had no effect on the 
model?  
 
8. The authors report that the independent variable 'green space' 
was missing 27% of its data due to lack of imaging. This is a 
significant loss of information and I question whether it is meaningful 
to include at all given the lack of representatives. Where were 
imaging data missing from? rural areas? a single province? etc.  
 
9. Compared to educational attainment, income and occupation are 
much stronger indicators of poor health outcomes. The authors 
report that neither income or employment variables did not differ 
across community levels, but we know from previous multi-level 
studies of childhood injuries that this is not usually the case. Do you 
think that your level of aggregation is the reason why *known* 
patterns of health across SES strata were not replicated here?  
 
9. I disagree with the authors that there was variation across SES 
strata. On average, there was a 2-3% difference in outcomes across 
SES strata. This seems considerably low given that injury rates are 
historically much higher when contrasted between low and high SES 
strata. Why do you think that the variation observed here was so 
low? Could it be b/c injury rates were not stratified by type (e.g. 
intentional/unintentional) or by mechanism? Could it be due to the 
level of aggregation?  
 
10. The limitation section is far too weak. I believe that the 
geographic scale justified for the analysis needs to be further 
discussed, as does the lack of relationship across SES strata as 
discussed above. 
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REVIEWER Jake Olivier 
Associate Professor  
School of Mathematics and Statistics  
University of New South Wales  
Sydney, Australia 

REVIEW RETURNED 24-Apr-2014 

 

GENERAL COMMENTS The authors have presented an interesting and well written paper 
regarding structural confounding for Canadian adolescents. I believe 
this paper is an important contribution to the literature; however, I do 
have some concerns.  
 
1. Abstract, conclusions, first sentence. This seems to be an 
incredibly strong statement from just one study. In my opinion, there 
are limitations (discussed and not discussed) that temper this 
conclusion. This is just one study from a sample of 11-15 year olds 
in Canada. More studies from other data sources are needed to 
demonstrate a consistent effect.  
 
It seems more correct to state that structural confounding was not 
observed from this data and not that it doesn't exist. It could actually 
exist here, it just wasn't detected.  
 
2. Certain populations were excluded from the Cycle 6 survey 
(institutionalized, private schools, homeless) which therefore 
diminish the generalizability of the study results.  
 
3. Individual characteristics are self reported and quite vague. How 
reliable is the question "How well off do you think your familiy is"? 
This is another limitation.  
 
4. How reasonable is it to categorize high school education by those 
15+? Most who graduate on time finish by 17 or 18 years old.  
 
5. Could the authors elaborate why a 1km buffer is relevant to their 
study? Many indicators seem dependent on this and it is therefore 
crucial to the analysis.  
 
6. Why were tertiles used for SES? Aren't there any meaningful 
cutpoints here (i.e., not data driven)?  
 
7. Can the authors justify the use of less than 30 as evidence of 
structural confounding? This seems largely dependent on the overall 
sample size (and the number of strata).  
 
8. My feeling is the "perfect fit" reported is due to model saturation. 
Could the authors develop a more "parsimonious" model for 
comparison? 
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VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name Russell Griffin  

Institution and Country University of Alabama at Birmingham  

Birmingham, AL, United States  

 

 

There are no comments.  

 

Reviewer: 2  

Reviewer Name Nathaniel Bell  

Institution and Country College of Nursing  

University of South Carolina  

1601 Greene St.  

Columbia, SC 29208  

United States of America  

Please state any competing interests or state „None declared‟: None declared  

 

This study addresses the potential impact of structural confounding in multi-level analysis of social 

determinants of health as they pertain to incidence rates of childhood injury. The authors present a 

cogent article describing the significance of this potential issue and why it is of importance. I feel that 

the article discusses a topic that is meaningful to the field. However, I have a number of minor 

revisions and suggestions pertaining to this study that I feel warrant further discussion in the 

manuscript. They are numbered, but the order in which they are listed does not reflect their 

significance.  

 

1. It seems to me that your individual-level scale is the school. In my opinion, this geographic scale is 

much too course to observe any meaningful variation across your SES strata. The lack of a social 

gradient between the SES strata (Table 2 and 3) further support this point.  

 

The reviewer‟s point might indeed be true, and provides one possible explanation for our null results. 

We therefore added this statement to the discussion: “Another reason for our null results may be due 

to our choice of aggregation. Schools may represent insufficiently refined geographical units to 

observe any meaningful variation across SES strata.”  

We had several reasons for choosing schools as our aggregate unit in this research: 1) HBSC data 

were collected from a representative sample of all non-private Canadian schools (these represent 

93% of schools in Canada), and any variation in SES between these schools (even after some 

overlap in SES criteria between schools) is a true reflection of the differences in the whole Canadian 

youth population, 2) areas and neighbourhoods around schools are places for social interaction 

between students with the potential impact on their health (references; 17, 22-25) , 3) the large 

number of schools (n=436) in the HBSC data permitted us to measure „between school‟ variations in 

multilevel regression models.  

Also, there ARE variations in injury rates between SES and other strata, between 0.11 to 0.18 (data 

not shown in the revised manuscript but available upon request), but since this study is not an 

etiological analysis we will not interpret these variations at this stage. The newly constructed tables 2 

& 3 contain number of injuries in each cell not rates.  

 

2. The justification provided for aggregating up to the school is that students would not *accurately* 

remember their postal code. This seems rather ad hoc and a poor reason not to run the analysis at 

the postal code level. It would be more appropriate to run the analysis at a finer scale and then cite 

this potential limitation in the discussion section. Otherwise, I am highly skeptical the authors will see 

any meaningful variation in injury rates/SES using this level of aggregation.  
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Our main reason for choosing schools for our level of aggregation is a conceptual thought supported 

by some evidence (please see the response to question 1). We revised the manuscript by adding this 

statement: „In this study, schools and their surrounding neighbourhoods were used as the aggregate 

units of analysis because we were interested in assessing the effects of built environment and area 

SES surrounding schools on the occurrence of injuries, as opposed to residential neighbourhood 

settings. Prior research also have considered the buffer around school reliable for constructs such as 

street types and connectivity, food environments, green space, and socio-economic environments.‟ 

along with a number of references (p.5, line 4-9).  

We also removed the postal code reasoning that we agree with you it is truly „post hoc‟.  

 

3. Aggregating up into schools also appears to be averaging out your findings as every child in the 

school is presumably assigned the same injury rate. This is likely another reason for why there is little 

variation across the SES strata.  

 

This is an interesting point. We would like to point out that there were enough variations in injury rates 

across SES strata: from 0.11 to 0.18 (table 2 of the first manscript). However, we removed the injury 

rates from our tables because we want to avoid any misleading interpretation about reasons for 

variations of injury rates before we modeled these data. It is true that averaging injuries assigns all 

students the same rates and makes the study „ecological‟ with corresponding methodological flaws of 

this type of study. But structural confounding happens only at the aggregate level and there is no 

other way for exploring it except aggregating the occurrence of the outcome and examining the 

existence of students (and injured students) in all combinations of strata.  

The suggested etiological analysis was not the objective of this study (we clarified this one more time 

in the conclusion statement). In our future etiological analysis we will use individual data with 

consideration of within schools correlations by constructing multi-level models.  

 

4. Because of the geographic size of the individual-level units, I question how likely it would be to 

observe structural confounding, as one of the key criteria is that a cell (e.g. area, postal code, 

enumeration unit, etc.) has a numerator of fewer than 30. Seems to me that you would have no cell in 

your analysis with a numerator less than 30 if the school is serving as a proxy marker of individual-

level data???  

 

This is a reasonable point. We now recognize that both the wording and the description of the process 

around this were confusing. The conclusion of lack of structural confounding was based on the 

observation that „no‟ empty cells were seen in tables 2 &3. The number „30‟ was only an example 

from a similar study, not a cut-off point criterion that is based upon standard precedents. We therefore 

removed any reference to the number 30 in the „results‟ section and revised the prose in the 

„methods‟ section page 8 (line 2-6) to: “There is no established low number to represent the existence 

of structural confounding. A standard low number might vary based on the context of the study and 

sample size. For example, Messer et al. in their study of neighbourhoods of two counties in North 

Carolina with a sample size of 31,715 considered fewer than 30 in each cell as evidence for structural 

confounding. We did not set any number representing „low number‟ a priori.”  

 

5. If schools are the proxy for individual-level data I question whether a 1Km radius is large enough to 

serve as the "contextual" or area-level data? Why not use the school district catchments to build the 

neighborhoods? Why not a 5 Km buffer? Was a sensitivity test conducted that suggests this distance 

is meaningful? How were the 1Km buffers identified? Presumably this was done in the GIS, but was it 

based on centroids, travel times, theissan polygons, etc. please explain.  

 

These are all very important points that require clarification. In response, we tried to address all these 

concerns in pertinent parts of the manuscript. Unfortunately, catchment data were not available in the 
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HBSC dataset. As has been stated in the manuscript, based on other research we conceptualized 

that areas/neighbourhoods around schools are the places for establishing social constructs and their 

possible health impacts on students. A 1 km circular buffer around schools measured via GIS has 

been used for studying the relationship between health-related built environment factors such as 

access to fast food outlets and street connectivity (reference 17, 22). Furthermore, based on a variety 

of built environment studies of Canadian schools (mostly performed by our past team members) 

different buffers (circular 1 km, circular 5 km, road network) provide comparable measures for built 

environment (reference 31). We chose to cite only a few of these studies due to limitations in number 

of allowed references. The full list of the studies is available upon request.  

 

6. Approximately 48% of the respondents in the survey were male. Males typically represent upwards 

to 70% of all injury cases among adults. Are the incidence rates here representative of the wider 

demographic?  

 

Exploration of risk factors for injuries (such as sex) was not among the core objectives of this 

particular analysis; the current analysis was purely methodological and the suggested analysis is 

forthcoming and is built in part from the current findings. However, we addressed this concern about 

differences in occurrence of injuries across sexes in two ways: 1) We estimated and compared rates 

of injuries in boys and girls (15.4 % in males versus 12.9% in females, t-test p.value <0.0001). 2) We 

repeated tabulation analyses separately for males and female and added this statement results (p. 

10, lines 11-13): “Unsurprisingly, the occurrence of injuries was more frequent among boys but 

applying the same methodology showed no evidence of structural confounding neither in boys nor in 

girls (data not shown)”.  

Data are available upon request.  

 

7. For the 2,546 cases that did not provide data - how were their other responses assessed? Where 

all their records removed from analysis or only from the social capital questions? Was a sensitivity 

analysis conducted to demonstrate that this had no effect on the model?  

 

Table 1 represents only those answered social capital questions. Since we did not perform any 

modelling at this stage there was no sensitivity analysis, however we had compared the socio-

demographic characteristics and frequencies of injuries between respondent and non-respondents 

and observed no differences. An appended table representing comparisons between these two 

groups is added to the revised manuscript.  

 

8. The authors report that the independent variable 'green space' was missing 27% of its data due to 

lack of imaging. This is a significant loss of information and I question whether it is meaningful to 

include at all given the lack of representatives. Where were imaging data missing from? rural areas? a 

single province? etc.  

 

After consulting with our GIS analyst we added these statements to the manuscript to explain the 

missing data and possible problems:  

1) Results section, p.8, line 25-29: “…green space data for 115 schools (27%) were unavailable due 

to lack of imaging. This occurred particularly in very remote areas of Canada such as in Nunavut and 

Northwest Territories where the main land area contains little vegetation and was mainly open space 

covered with clay, permafrost, rock, gravel and water and remote rural areas where there is mainly 

agriculture land.”  

2) Discussion section; p. 12, line 22-26: “Another threat to representativeness of our results is the 

high percentage (27% of schools) of missing data for green space. These missing data was not 

random and was in very remote and rural areas in which due to the characteristics of the environment 

(being mostly agricultural or non-vegetation) „green space‟ is undefinable. Our results may not be 

generalizable to these areas.”  
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9. Compared to educational attainment, income and occupation are much stronger indicators of poor 

health outcomes. The authors report that neither income or employment variables did not differ across 

community levels, but we know from previous multi-level studies of childhood injuries that this is not 

usually the case. Do you think that your level of aggregation is the reason why *known* patterns of 

health across SES strata were not replicated here?  

 

We clarified that the focus of this manuscript was methodological, does not have an etiological focus. 

We have added a statement that suggests that any reported variations are there for purely descriptive 

purposes. The counterintuitive lack of variations in SES indicators across different levels of social 

capital may change in our (currently in progress) multi-level regression analyses. All results in table 1 

are totally descriptive and to preclude any misunderstanding we reworded the prose in p.9 last 

paragraph to “Compared to areas with low social capital, average family income in high social capital 

areas was higher by 6.3% (p=0.21) and the composite index of community SES was significantly 

lower in schools with low social capital compare to those with medium social capital (5.7 vs. 6.4; p 

=0.04). The differences between social capital levels for the proportion of area with green space was 

less than 1% (p=0.99) and for street connectivity was 7.9% (p=0.07).”  

 

We have addressed your concern about level of aggregation in other parts of this letter.  

 

9. I disagree with the authors that there was variation across SES strata. On average, there was a 2-

3% difference in outcomes across SES strata. This seems considerably low given that injury rates are 

historically much higher when contrasted between low and high SES strata. Why do you think that the 

variation observed here was so low? Could it be b/c injury rates were not stratified by type (e.g. 

intentional/unintentional) or by mechanism? Could it be due to the level of aggregation?  

 

Yes, in fact the variation between rates of injuries across strata is relatively high and ranges from 0.11 

to 0.18.  

We initially decided to report injury rates as solely descriptive findings but after considering your 

comments, we acknowledge that presenting and focusing on „rates‟ may create confusion to readers. 

A reasonable question after any reference to variations in rates is „why?‟ and we will address this 

question in our future etiological analysis (we are currently working on constructing multilevel models) 

of factors related to injuries. Therefore, we removed all mentions to „rate‟ in the revised manuscript.  

 

10. The limitation section is far too weak. I believe that the geographic scale justified for the analysis 

needs to be further discussed, as does the lack of relationship across SES strata as discussed above.  

 

A major revision to the limitation section was undertaken. In the revised version, we added more 

discussions about the level of aggregation, excluded populations, and missing data for green space.  

 

Reviewer: 3  

Reviewer Name Jake Olivier  

Institution and Country Associate Professor  

School of Mathematics and Statistics  

University of New South Wales  

Sydney, Australia  

Please state any competing interests or state „None declared‟: None declared  

 

The authors have presented an interesting and well written paper regarding structural confounding for 

Canadian adolescents. I believe this paper is an important contribution to the literature; however, I do 

have some concerns.  
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1. Abstract, conclusions, first sentence. This seems to be an incredibly strong statement from just one 

study. In my opinion, there are limitations (discussed and not discussed) that temper this conclusion. 

This is just one study from a sample of 11-15 year olds in Canada. More studies from other data 

sources are needed to demonstrate a consistent effect. It seems more correct to state that structural 

confounding was not observed from this data and not that it doesn't exist. It could actually exist here, 

it just wasn't detected.  

 

We added this sentence to the abstract: “However, more studies are needed to test the consistency of 

our findings. ” and this to our conclusion statement: “However, more studies are needed to explore 

the existence of structural confounding in other populations and with different outcomes. ”  

We also made major revisions to the limitations section and clarified that the results are only apply to 

this population, setting, and outcome.  

 

2. Certain populations were excluded from the Cycle 6 survey (institutionalized, private schools, 

homeless) which therefore diminish the generalizability of the study results.  

 

That is a limitation of the HBSC data, but not a major problem in our study for two reasons. First, 

these populations represent <7% of the student population in Canada as 93% attend pubic or 

separate school board schools. Second, since we were interested in the impact of community level 

factors and this applies only to those youth living in the community. A note in this regard is added to 

the limitation section p.12: “Our sample excluded certain groups of youth, mainly institutionalized 

individuals, those live on street, and private schools. We were interested in studying community-

related factors and the exclusion of the first two groups who do not live in communities is not a 

problem for our study. However, exclusion of private school students is a potential threat to external 

generalizability of our results but since only 5% of students in Canada go to private schools, and less 

than 2% are in other types of situations (http://www.statcan.gc.ca/pub/81-595-m/2013099/tbl/tbl1.1-

eng.htm), this limitation is unlikely to produce considerable bias.”  

 

3. Individual characteristics are self-reported and quite vague. How reliable is the question "How well 

off do you think your family is"? This is another limitation.  

 

In the HBSC, there are a series of validated questions (Schnohr CW, Kreiner S, Due EP, Currie C, 

Boyce W, et al. Differential Item Functioning of a Family Affluence Scale: Validation Study on Data 

from HBSC 2001/02. Soc Indic Res 2007, 89: 79–95) about family affluence which asks about having 

televisions, computers, cars and bedrooms. This family affluence scale is typically used in 

international studies of SES that employ HBSC data. In Canada, most households do have these 

items, and therefore use of the standard “FAS” scale does not provide sufficient variation in SES. We 

therefore decided to use this relative wealth scale as per existing precedents (Ref: Kukaswadia, Atif , 

William Pickett, Ian Janssen Time Since Immigration and Ethnicity as Predictors of Physical Activity 

among Canadian Youth: A Cross-Sectional Study Plos one 2013). This scale is a longstanding item in 

HBSC, has reasonable face validity, but it is impossible to validate it beyond test-retest reliability 

(which is reasonable).  

 

4. How reasonable is it to categorize high school education by those 15+? Most who graduate on time 

finish by 17 or 18 years old.  

 

We wanted to present a general and objectively measured item for area level SES around each 

school. Therefore we chose census data and standard (and validated) indicators for community SES. 

We agree that the age cut off point of 15 used in that measure is not the most appropriate one to 

represent level of education, but we were constrained by the fact that Statistics Canada aggregated 

individual data using this cutpoint. We added this statement to the discussion p. 10 “Age of 15 might 

not be the best cut off point for measuring levels of education since people usually graduate from high 
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school at the age of 18 or 19, however we were constrained to the use of aggregated census data 

provided by Statistics Canada. Nevertheless, our objective was to compare SES across schools and 

since the education measure was used uniformly across all schools not optimal age cut-off is not 

likely to produce any bias in our results.”  

 

5. Could the authors elaborate why a 1km buffer is relevant to their study? Many indicators seem 

dependent on this and it is therefore crucial to the analysis.  

 

Using this buffer had two main reasons: 1) conceptually and based on previous evidence the social 

and built environment areas surrounding schools impact students‟ behaviours and health outcomes. 

2) Numerous research studies that have been performed on relationships between built environment 

factors and youth health using HBSC data have used different buffers (circular 1 km, circular 5 km, 

road network), but typically ended up with similar results irrespective of buffer size and configuration. 

We incorporated these two points to the revised version in different sections of methods and 

discussion. Due to limitations in number of allowed references we only cited a few; the full list of 

studies (mostly performed by Dr. Pickett team members) is available upon request.  

 

6. Why were tertiles used for SES? Aren't there any meaningful cutpoints here (i.e., not data driven)?  

 

Statistics Canada produces meaningful cut-off points for income (low income cut-offs after tax) but 

since we validated our own measure for community SES and it is a composite scale including 

education, income, and employment there are no meaningful cut-off points that have been 

established in the literature. Therefore we used a quantile appraoch to categorize data.  

Using different quantiles is customary for categorizing random variables and associated data 

analyses. We added citations to similar studies which have utilized various quantiles and revised the 

sentence about categorization and clsrified that the primary reason for choosing tertiles versus other 

quantiles such as quartiles or quintiles, was the narrow range of the composite scales. (p.7, line 19-

23):  

“Since there are no meaningful cut-off points for our constructed composite scales for social capital, 

SES, and street connectivity, we categorized them into tertiles for analytic purposes as per existing 

precedents. The ranges of composite scales were narrow (3 to 9 for SES and street connectivity; 5-25 

for social capital) therefore we chose tertiles versus quartile or quintile29 for categorization .”  

 

7. Can the authors justify the use of less than 30 as evidence of structural confounding? This seems 

largely dependent on the overall sample size (and the number of strata).  

 

Yes, this is true. The number „30‟ was based upon an example from a highly cited similar study with a 

similar sample size (n=31,715; Messer, 2010). We did not mean the number 30 to represent a 

standard number for acceptance/rejection of the hypothesis, but we admit that this was not 

emphasized in the original manuscript. We added this statement to the manuscript (p. 8, line 2-6): 

“There is no established low number to represent the existence of structural confounding. A proper 

low number varies based on the context of the study and sample size. For example, Messer et al2 in 

their study of Chicago neighbourhoods with a sample size of 31,715 considered fewer than 30 in each 

cell as evidence for structural confounding. We did not set any number representing „low number‟ a 

priori.”  

 

8. My feeling is the "perfect fit" reported is due to model saturation. Could the authors develop a more 

"parsimonious" model for comparison?  

 

Actually we did develop a more parsimonious model but since each of the CFA model for SES and 

street connectivity just had 3 variables (see figure 2), that meant new models had only two items. 

They also showed perfect fit. We acknowledged this problem as a limitation (p. 12, lines 8-9). 
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