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General comments 
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I believe that it is an important endeavor to look for preventable factors relating to 
household fires, fire casualties and child fire casualties. I also recognize how hard 
it would be to tease out that data.  I also agree that the concept of getting 
Canadian data is important, and that we cannot just assume it to be similar to that 
of our US and UK counterparts.    
 
Your section on the limitations of this article put quite succinctly my own thoughts 
as to its limitations.  We are not gaining a knowledge of the individual household 
characteristics where fires have happened, but rather general neighborhood data 
which in Canada can be, as you said, quite heterogeneous.  Unfortunately without 
that individual data, I don't think that reading your research article would change 
the way I would direct my efforts at fire prevention advice any differently in my role 
as a family physician. I also doubt that local fire departments would be guided 
towards making any practical changes in management, education or resources as 
a result of this information.  
Thank you for your comments. We agree it is unfortunate that the data was 
not available to adjust for individual characteristics, including socio-
economic status. However, there is a growing body of evidence showing that 
physical and social environment may have an effect on injury and health, 
even after adjusting for individual characteristics.1 Moreover, although 
census subdivisions may sometimes include thousands of individuals with 
different individual socio-economic status, they represent municipalities or 
equivalent areas determined by provinces with some unique characteristics 
that influence residential fire incidents and casualties. We believe that most 
fire departments are managed at the municipal level and may thus benefit 
from these results. Many municipalities across Canada are facing budget 
pressures that impact fire departments. Understanding better which 
populations may be at risk in their municipality may be helpful to prioritize 
and organize fire prevention and service delivery. We respectfully believe 
that these results are also relevant to physicians, as we support the idea that 
sectors like fire department, public health agencies and hospitals within and 
across municipalities should collaborate for Canadians’ best interest and 
health. However, we understand that the importance for physicians that 
results be relevant at the individual level but are unfortunately unable to 
change this in this study. 
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This is an important, understudied topic in injury prevention.  
 



bold) 1) Only 4 provinces were included in the final analysis, so the title and presentation 
should be adjusted as it is not really representative of Canada.  
We acknowledge that our study includes only 4 provinces of Canada. 
However, the provinces included represent approximately 66% of the 
Canadian population, and thus the majority of Canadians. Thus, even though 
this situation is not perfect, it is the best available residential fire data to 
date for Canadians, and we humbly believe it does represent the Canadian 
population.   
 
2) Also, one of the main objectives was to describe the risk of severe injury in 
children, while 35% of the victims’ ages were missing.  
Yes, this is a limitation of this study. We assumed the missing would be 
equally distributed across the age groups. Also, as stated in the text line 
#278, Thirty-five percent of victims’ age was unknown, however these cases 
were included in the final logistic model as a separate age category.  
 
3) The statistical/analysis methodology is hard to grasp for the common reader. 
Why use a multivariate negative binomial methodology? Why use a collinearity 
study?  
As stated in the text (line #129), “Negative binomial regression was selected 
because over-dispersion was observed when conducting Poisson models.” 
In other words, we first intended to use Poisson models, as our objective 
was to determine the relationships between SES and the rates of fire 
incidence and fire-related casualties. However, we observed overdispersion 
with our data (mean < variance), thus not respecting Poisson regression 
assumptions. Consequently, we used a Negative Binomial regression to 
account for the overdispersion.    
We used a collinearity study because it was hypothesized that socio-
economic characteristics, including unemployment, income, education, 
could be highly correlated. For example, lower income may be strongly 
associated with higher unemployment rates, etc. Collinearity among 
variables is a problem in regression models, as it can lead to unreliable and 
unstable estimates of regression coefficients. By conducting a collinearity 
study, we were able to identify that lone-parent and unemployment were 
collinear, and thus only kept one of these two variables. This was clarified in 
the text line #116-118. 
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Please see the attached file with my detailed comments. I realize that to address 
these in full is challenging but I believe the effort would be worth it. Lest the system 
fails us, I am pasting these comments here:  
 
This is an interesting and potentially important report. However, there are some 
puzzling elements that require explanation.  
 
1) The first is why the team felt it necessary to ask again a question that many 
would believe had already been answered about the relationship between SES 
and home fires. This is supported by the references (9-13). The fact that this has 
not been found in Canada in recent decades is not, in itself, sufficient justification 
for this undertaking. Moreover, the authors seem to justify the rationale because 



previous studies were limited to certain provinces but, unfortunately, the same is 
true of this one.  
We acknowledge that previous studies in the US and UK have examined the 
relationship between SES and residential fires. However, these studies are 
dated more than 10-15 years ago. Also, given the different public systems, 
healthcare insurance systems, and welfare state between US, UK and 
Canada, we respectfully believe that the findings of these studies may not be 
generalizable to the Canadian context. Compared to the US and UK, socio-
economic factors may have different impact on residential fires and 
Canadians’ life overall, given all of these different social programs. 
Moreover, Canadian research on residential fires has been limited to 
individual provinces and has mainly assessed contributing factors like 
circumstances of fire, victims’ demographic characteristics. This is the first 
Canadian study to assess the relationship between different SES and 
residential fires. Given that the National Fire Information Database (NFID) 
provides the opportunity to finally assess this relationship between SES and 
residential fire in the Canadian context and with recent data, we humbly 
believe that our study provides valuable data and information to Canadian 
fire departments, public health agencies and healthcare professionals. The 
introduction section has been reformulated to clarify these points.  
 
2) Nor do I agree that knowing the locale of these injuries is 'an essential first step' 
in their prevention. This could only be true if the authors assume that a preventive 
approach would differ according to those areas or subgroups found to be at 
greatest risk.  
We humbly believe that population-level results are relevant and helpful to 
inform public health and population/neighborhood-level interventions. 
Canada, its provinces and municipalities are confronted by budgetary 
pressures in many sectors, including fire departments, public health 
agencies and healthcare systems. Identifying which neighborhoods and 
population groups are at greatest risk of residential fires and related 
casualties may inform targeted education programs to these populations, 
prompt firefighters to prioritize these groups and neighborhoods for door-to-
door fire safety campaigns, for example. 
  
3) I do, however, applaud the focus on the effect of SES on severity, the use of the 
NFID database, and the question of whether children are affected differently than 
the general population. That said, the use of CSD and CMA as a proxy for SES at 
the household level is somewhat problematic, as the authors themselves note.    
We acknowledge that the use of SES data at the CSD level doesn’t allow us 
to formulate any conclusions at the household level. However, this study 
aimed to provide results and conclusions at the neighborhood level, as we 
do believe such findings are relevant and helpful to inform public health and 
population level interventions. We understand that most health research is 
conducted at the individual/patient level, but we humbly believe that 
population level research can also provide useful information to prevent 
injuries among populations and sub-populations.  
 
4) The second puzzling element is the seemingly contradictory findings that 
conclude the abstract. The supposed 'Interpretation' is essentially a repetition of 



the main findings. A genuine interpretation is critically important to help make 
sense of these surprising results. The authors attempt to address this in the 
Discussion and to some extent they succeed and some of the points raised in the 
Limitations section may help the reader understand the apparent confusion.  
The Interpretation section of the abstract has been modified accordingly. 
Thank you for this feedback. 
 
5) I am especially intrigued by the finding with regard to 'smaller household size':  
In fact, it is puzzling why ANPPH was included as an SES variable in the first place 
unless it was assumed that residential fires would correlate with higher occupancy 
rates or overcrowding as others have found. This is especially puzzling because 
one possible rationale is covered by the inclusion of LONEPAR. At one point the 
authors suggest that as this indicates single-parent families it is a proxy for low 
SES. I found no data supporting this interpretation. In the past we have assumed 
that low SES is correlated with family size indirectly i.e., that larger families have 
lower incomes (although the direction of the association is often debated: do large 
families cost more and reduce income or does lower income prompt procreation. 
Moreover, as the authors note, several large studies (most in fact) point clearly to 
the correlation between low SES and more home fires and injuries. Two 
references (Nilson et al. and Greene et al.) are cited that show the reverse, 
possibly supporting this report's puzzling findings. I was only able to examine the 
Abstracts of these papers, so it is likely I missed some key findings. The literature 
review is solid but there are some key studies missing such as that of Runyan et 
al. published in the NEJM.  
To our understanding, socio-economic factors include both social and 
material/economic factors. A Canadian index deprivation uses factors such 
as education, employment and income to determine neighborhood material 
deprivation, and lone-parenting, divorce/separation and living alone to 
determine neighborhood social deprivation.2 There seems to be a growing 
body of literature showing that social factors including social cohesion and 
social support are factors as important as economic factors such as income. 
Moreover, an article assessing social and economic factors associated with 
the risk of burn injury has shown that family patterns including single 
families and large families were associated with burn risk.3 Given that lone-
parenting and unemployment were collinear, it was decided to only keep 
unemployment in the model. Although there is likely some correlation 
between ANPPH and income, these two variables were not highly collinear, 
and the results are interpreted independently. ANPPH was also included 
given the literature around overcrowding and residential fire related 
casualties. One sentence to clarify what is meant by SES was added under 
the Methodology-Study variables section, line #99-101.  
It was important for us to test the association with other SES variables then 
income, as there are many social/financial programs in Canada that may 
decrease the impact of poverty/income on health and residential fire. Nilson 
et al. and Greene et al. are two recent studies that have shown similar results 
to ours, therefore it supports the fact that income may not be as significant a 
risk factor in residential fires as was thought decades ago.  
The article by Runyan et al.4 was not initially included in this study, because 
it looked at fatal residential fires in rural areas of the USA, and looked at 
individual risk factors like alcohol use, smoking, smoke detector, age of the 



victim, and assessed the odds of fatal vs non-fatal fires based on these 
factors. However, the article does present higher odds of fatal vs non-fatal 
fire for persons who were alone at home, so the article was added to our 
discussion section, line #207. Thank you for drawing this relevant article to 
our attention. 
 
6) Larger household size not having fewer fires, but more fire-related casualties is 
surprising. Even more surprising is that less education means fewer fires and 
fewer casualties whereas unemployment is entirely unrelated. I realize that the 
analyses performed limit confounding to some extent, but I would be interested to 
see a simple correlation matrix of the four CSD SES variables.  
For every 1 person increase in ANPPH, residential fire incidents per person-
year were not significantly different, but related casualties per person-year 
decreased significantly. For every 1% increase in neighborhood 
unemployment rates, residential fire incidents and related casualties per 
person-year increased significantly.  
The correlation matrix for the four CSD SES variables is presented here.  

 ANPPH UNEMPLOY HIGHEDUC MEDINC 
ANPPH 1.000 0.324 -0.583 -0.045 
UNEMPLOY 0.324 1.000 -0.392 -0.282 
HIGHEDUC -0.583 -0.392 1.000 0.290 
MEDINC -0.045 -0.282 0.290 1.000 

 
Given the correlation between variables, we conducted a collinearity test to 
identify specifically in the regression models how the SES variables may 
interact. This is why lone-parenting was excluded from the final model.  
 
7) What is not surprising is that children are more vulnerable in high risk 
neighbourhoods. If living alone or being single parent increases risk this could be 
attributed to SES or, as the authors suggest, to small household size because 
there are fewer people available to assist victims. (A logical stretch at best).  
As discussed in the paper, given that this is the first study, to our 
knowledge, to look at this relationship and report such findings, we must 
rely upon other research for possible explanations, while future Canadian 
studies can probe this evidence gap further.  
 
8) I remain puzzled why more education is associated with more fires. To say that 
more research is needed to understand these findings is an understatement!  
We were also surprised by these findings. Neighborhoods with higher 
educational attainment rates have higher rates of residential fires and related 
casualties (for both the general population and children), but they don’t 
observe higher rates of casualties once a fire does occur. Therefore, it 
seems that higher education increases the risk of residential fires, which 
then leads to increased risk of residential fire casualties. Why 
neighbourhoods with higher educational attainment have higher residential 
fire rates is unknown… However, the fact that neighborhoods with higher 
education attainment experience lower risk of severe injury and death vs 
minor injury, seems to align with the literature and supports education as an 
important factor in the prevention of severe injury and death once a fire 



casualty does happen. 
 
9) As the authors note, certainly in low- and middle-income countries overcrowding 
is generally seen as a risk factor for fire injuries. Thus, it is odd why overcrowding 
was possibly not depicted in this database.  
Household overcrowding, defined as the number of people per room (PPR) 
ratio above 1, is reported in only 3% of the Canadian population. Given 
neighbourhood ANPPH included in this study ranged between 1.8 and 4.4 
persons, it likely did not meet household overcrowding criteria, which 
explains why no association between residential fire and overcrowding was 
observed in this study. This is what we meant when saying “overcrowding 
was possibly not depicted in this database”. The text was modified to clarify 
this point, line #214-218.  
 
10) The analyses performed make sense, but I confess I had to look up the 
meaning of 'offset' in these models. Having done so left me more confused 
because it appears to only apply to Poisson regressions. "Definition: Offset. Offset 
is a variable which used in Poisson Regression Analysis. This analysis is used 
whenever the data is recorded over an observed period. ... To put it in simple 
terms, offset variable is the log of the time period under study and has a 
regression coefficient of 1.“    
As stated in line #129, ‘Negative binomial regression was selected because 
over-dispersion was observed when conducting Poisson models’. Both 
negative binomial regression and Poisson regression models use offsets in 
order to model rates when exposure differs between observations (person-
year for models 1-3 and fire incidents for models 4-5).  
 
11) The tables are helpful and well presented. However, table 1 tells me that the 
elderly are most likely to die in these fires, not children, and even for severe 
injuries it is adolescents who are more involved than younger children. 
Table 1 provides data about the overall distribution of the population 
included in this study. Raw numbers and percentages are presented for age 
groups, but not raw rates. Given age group ranges are not equal, the overall 
population for certain age groups is also different. For example, there may 
be more adolescents than children with severe injuries, but there may also 
be more adolescents in the general population. If we were to compare the 
rates between the two age groups, we would obtain different numbers. Table 
1 was not meant for comparative purpose across age groups, other than to 
say that the majority of the population sample included in the study were 
between 20-64 years old, etc.   
 
12) The much higher rate of deaths in Manitoba merits more attention.  
We acknowledge that Manitoba observed a high proportion (rather than rate) 
of deaths, compared to minor and severe injuries. Given these differences 
across provinces, we controlled for provinces in our models when assessing 
the relationship between SES and residential fires.  
 
13) I am not sure that using the medians in the bottom part of Table 1 reveals 
much. 
Because SES variables were not normally distributed, we used medians 



instead of means to describe the distribution of each SES variables.   
 
14) I might add that it appears statisticians are moving rapidly away from p values 
in favour of confidence intervals. Thus, I recommend removing the p values from 
Table 2, given the presence of confidence intervals.  
We agree that p-value and confidence intervals report similar information. 
However, we respectfully believe that there are still many readers that prefer 
seeing a p-value. Also, given the complexity of our methodology and results, 
we thought it might be helpful for some readers to have both the confidence 
intervals and p-values in order to make sense of our findings.  
 
15) A further comment about table 2: it seems that the authors have unduly 
emphasized the importance of ANPPH for children 0-14 while somewhat 
dismissing the role of education and unemployment. This selective focus is again 
seen in table 3, reinforcing my bewilderment about the differences between these 
results and those commonly reported.  
Thank you for this insight. The discussion section was reformulated to 
emphasize results for education and unemployment. We believe it is 
important to emphasize the results from model 4 and 5 of our study, as such 
findings about average household size are to our knowledge novel. Further, 
the findings for ANPPH are consistent in all models (Negative Binomial and 
Logistic regression), emphasizing the influence of ANPPH on residential fire 
casualties.   
 
16) I was surprised that there was no mention of smoke detectors in this paper. I 
realize that the level of analysis would make this difficult but, conversely, given the 
source of the data I assumed this information would be available. At the least, in 
the discussion of the perplexing findings, the question of which households are 
more likely to have detectors installed and maintained would seem pertinent.   
We agree that including smoke detectors in this paper would have been 
interesting. This information was collected in the NFID, but with >70% 
missing data for this variable (fire-detection devices), we concluded this 
would add more noise to the analysis than insight. Further, in utilizing 
negative binomial model, it was impossible to include individual information, 
even if it was available in NFID.  
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