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a multivariate ordination statistic and the distance between points 
describes the similarity among points. In other words, points close 
together are very similar and points far apart are not similar. To see 
if the distances in the NMDS plot were statistically significant, I 
used an analysis of similarities. An ANOSIM is similar to the more 
commonly known analysis of variance (ANOVA) but instead of 
using a theoretical distribution, an ANOSIM runs 999 iterations 
of the data set and yields a p value from real data. Finally, I used 
a principal component analysis (PCA). A PCA finds underlying 
variables (known as principle components) that best explain points 
in the data (Daust, 2018).

RESULTS
Nunavut had the highest suicide rate from 2000-2015 (Figure 1A). 
Males had at least three times suicide rate than females (Figure 1B) 
except Manitoba which had a 2.6 male to female rate. 

Higher latitudes with less daylight (territories) had a signifi-
cantly higher suicide rate (Figure 2A; p = 0.02). Even with Nuna-
vut excluded, the difference remained significant (Figure 2B; p = 
0.01). I could not access data on the monthly suicide rates by prov-
ince and territory to study daylight effects more closely. 

At first glance, high wage seems correlated with high suicide 
rate (Figures 3A and 3B). When Nunavut is excluded, this trend 
still exists (Figure 3B). However, if all territories are excluded, 
there is no longer a significant correlation. 

In terms of demographics variables, lack of a high school 
diploma was correlated with a higher suicide rate (Figure 4A). 
Nunavut’s proportion of people without a high school diploma was 
twice the rate of all other provinces and territories. It was therefore 
considered an outlier and excluded. Post-secondary education was 
not associated with suicide (Figure 4B). 

I evaluated six health-related variables: perceived life satis-
faction, mental and physical health, overall health, more than five 
alcoholic drinks at once, and feeling of belonging. Having five or 
more alcoholic drinks at a time correlated with a higher suicide rate 
(Rp = 0.65, p = 0.02;). Populations with perceived overall health 
of “good” or “excellent” had a lower suicide rate (Rp = -0.75, p = 
0.005; Pearson Correlation). The importance of each health-relat-
ed variable varied significantly between provinces (Figure 5). A 

QUESTION
Do factors such as socioeconomic status, health, hours of daylight, 
and life satisfaction correlate with suicide rates across Canada?

METHODS AND ANALYSIS
I compiled raw data for eleven variables from Statistics Canada. I 
grouped them by province, territory and region. The regions were 
west: AB, BC, and SASK; central: MB, ON and QUE; east: NB, 
NF, NS, and PEI; and the territories. 

I calculated mean suicide rate by province and territory (2000-
2015), province, and gender. In order to evaluate the effect of lati-
tude on suicide rates, I split the data into two groups. The territo-
ries were used as the “high latitude” group and the provinces were 
classified as the “low latitude” group. I used t-tests to compare the 
means of the two groups. I examined associations between suicide 
rate and demographic and health data by province using Pearson 
Correlations. I used principal components analyses (PCA) and 
non-metric multidimensional scaling (NMDS) plots to compare 
the variables found to significantly correlate with suicide rates. My 
statistics mentors helped me use R and PRIMER. A p-value of 0.05 
or less was considered significant. 

Some analyses excluded Nunavut. Because of its high suicide 
rates, it was a statistical outlier and I wanted to ensure that Nuna-
vut was not overwhelming other possible trends. 

STATISTICS
I used a variety of correlations and multivariate statistics to ana-
lyze my data. The bar graphs used means and standard error for 
error bars. Standard error is the standard deviation within the group 
divided by the square root of the sample size. Simply put, if a data 
set has a large sample set with little variance within each group, 
there will be very little error. Next, I did unpaired t-tests which 
compared means between two variables. Third, I used Pearson 
correlations which analyzed correlation between two variables 
without assuming causality. Fourth, I used a non-metric multidi-
mensional scaling plot using Euclidian distance. An NMDS plot is 
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Figure 1. Suicide rate per province from 2000-2015 (A) and by gender 
(B). 

Figure 2. Suicide rate by daylight. (A) Mean and standard error 
(p=0.02, t-test). (B) Excluding Nunavut (p=0.01, t-test). 

Figure 3. Correlation of suicide rate with weekly wage (A). Nunavut 
Excluded (B), Rp = 0.67, p=0.02. 

Figure 4. Suicide rate vs. proportion of population lacking a high 
school diploma (excluding Nunavut, Rp = 0.58, p = 0.05; Pearson Cor-
relation, A) and correlation of post-secondary education with suicide 
rate, Rp = -0.01, p = 1, Pearson Correlation, B). 
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PCA was done comparing the variables found to significantly cor-
relate with suicide rates: a lack of a high school diploma, wage, 
alcoholism, and overall health (Figure 6).  

DISCUSSION
In nearly all Canadian regions, males had a suicide rate that was 
at least three times higher than females. This gender paradox is 
found globally: Lee et al. (2016) found that although females are 
more likely to have suicidal thoughts (World Health Organization, 
2001), men have a higher suicide rate. A 2008 study suggested that 
the social construction of gender caused men to be less likely to 
ask for help when struggling with mental disorders (Payne et al., 
2008). Furthermore, Denning et al. (2000) found that men had a 
greater intent to die than women and used more violent means. 
Where men were more likely to use firearms and hanging to com-
mit suicide, women were more likely to use drugs and carbon 
monoxide poisoning. 

At first glance, it appears that regions with higher wages have 
a higher suicide rate. However, the regions with the highest aver-
age wages are Nunavut and the Northwest Territories which are 
very remote. Professionals such as teachers, doctors, and nurses 
get a very high yearly salary to work in more remote areas (Sta-

tistics Canada, 2018). This could mean that there is a large wage 
discrepancy in those regions: a few individuals earning a very high 
income who are pushing the average wage up but many more indi-
viduals living in poverty.

Across Canada, drinking more than five alcoholic beverages 
at one time was also correlated with increased suicide rates. This 
finding is also echoed in other countries. Lee found about one third 
of reported suicides in the US in 2007 had alcohol involvement 
(Lee et al., 2016). 

My analyses cannot determine whether socioeconomic fac-
tors can cause suicide; they can only test whether these factors 
are associated with suicide. Other variables linked to both suicide 
and socioeconomic factors may instead explain the correlations. 
For example, Nunavut has ten times the national average suicide 
rate and low rate of high school completion. However, studies sug-
gest transitioning from a traditional to modern society can lead to 
increased suicide rates (Schwarzenthal et al., n.d.; Kumar et al., 
2016). After WWII, the Canadian government pressured Inuit to 
leave their traditional way of life and forced southern values upon 
them (Government of Nunavut et al., 2010). Nunavut’s traumatic 
history since that time has increased the rates of domestic abuse, 
which can lead to higher suicide rates (Chachamovich et al., 2013). 
Similarly, Nunavut and NWT have dark winters and higher suicide 
rates, but this effect may be linked with other factors. Yukon’s sui-
cide rate is similar to provinces which suggests that other factors 
– not merely daylight – cause higher suicide rates. Further, Lee et 
al. (2016) determined that there was a higher suicide rate in most 
countries during sunnier months, contradicting the common belief 
that more suicides occur during darker seasons. 
Next steps for this project would include correlating suicide rates 
with variables such as historical factors (e.g., residential schools), 
levels of abuse in and out of homes, age, race, and the daylight 
variable in finer detail by obtaining monthly data.

CONCLUSIONS
I found higher suicide rates were associated with male gender, 
higher wage, poor perceived health, fewer annual hours of day-
light, alcoholism and a lack of high school education. However, 
suicide is a complex disease and the variables I analyzed suggest 
correlation, not causation. Most likely, suicide is linked to factors 
working at multiple scales including the surrounding society, op-
portunities and income disparity at the community scale; and men-
tal and physical health, feelings of belonging and meaningful work 
at an individual scale.

ERRORS
The data I collected from Statistics Canada were not available in 
the same year, so comparisons were made using different time pe-
riods which could have affected the results. 
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