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Abstract
Background: Alcohol overuse and poverty often co-exist within a neighborhood. Cheque
cashing places (CCP), an independent marker of poverty, may facilitate rapid access to cash and
alcohol from local bars and retail stores.
Objective: We explored whether neighborhood density of CCPs and alcohol outlets are related
to premature mortality among adults aged 20-59 years.
Design: Retrospective population-based study.
Setting: All 140 neighborhoods in Toronto, Ontario, 2005-2009.
Participants: Adults aged 20-59 years.
Primary and secondary outcome measures: Across all neighborhoods we explored, separately
and jointly, neighborhood density of CCPs and alcohol outlets and their relation to premature
mortality. Poisson regression was used to generate relative risks (aRRs) and 95% confidence
intervals (Cls), adjusting for material deprivation quintile, crime quintile and number of banks. A
sensitivity analysis examined alcohol-focused establishments, namely, on-premise
establishments like bars and nightclubs, in addition to retail liquor and beer stores.
Results: Premature mortality for males ranged from 83-116 deaths per 10,000, nearly double
that for females (54-61 per 10,000). Comparing the highest vs. lowest CCP quintiles (Q), the
aRR for death was 1.22 (95% CI 1.12-1.34) in men and 1.14 (95% CI 1.01-1.28) in women. The
association between alcohol outlet density and premature mortality was U-shaped, but was not
significant upon restricting to alcohol-focused sales outlets. Neighborhoods with joint CCP Q3
and alcohol-focused outlet Q3 density had the highest aRR for death among males (1.54, 95% CI
1.36-1.75) and females (1.39, 95% CI 1.18-1.64). This study was done at the area level, so
individual data such as alcohol consumption were not known.
Conclusion: CCP and alcohol outlet density within neighborhoods may be a marker of

premature mortality.

Keywords: Premature mortality, cheque cashing places, cheque cashing outlets, ethanol, alcohol

sales, bars, gender, poverty.
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Strengths and Limitations of the Study
e Premature death among young and middle-aged adults has received little attention,

despite the fact that many deaths are accidental and potentially highly preventable.

©CoO~NOUITA,WNPE

e This study was done within a universal health setting in which all residents have full

10 access to primary and hospital care services, and where both retail in-store and on-

12 premise alcohol sales are completely regulated by provincial licensing.

14 e We showed that a moderate to high concentration of cheque cashing places, in

16 conjunction with a higher concentration of outlets specifically focused on alcohol sales,
was associated with the highest risk of premature mortality.

19 e We did not capture alcohol consumption at the individual level, nor did we consider

21 race/ethnicity, a potentially important confounder between low income status and

23 premature mortality.
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Background

Preventing untimely or premature death is a major goal of healthcare and public health
programs. Current definitions of “premature mortality” differ, but most studies use an age range
of birth to 75 years '*. While this broad age range may identify potential years of life lost *°, it
may obscure our understanding of those factors that are preventable in adulthood. The reason is
that most deaths among children are from events arising around or in the perinatal period, while
most seniors succumb to cancer or cardiovascular disease. Indeed, the top causes of death in
young and middle aged adults are very different from those that claim the lives of older adults.
For example, in Canada, accidents and self-harm are leading causes of death among those aged
25 to 44 years. After age 64 years, accidents are no longer in the top three, displaced by cancer
and heart disease °.

Most premature deaths among young and middle-aged adults are potentially highly
preventable. In many nations, alcohol use is an important risk factor for mortality. In Russia, for
example, premature mortality has been studied among working-aged males 25 to 54 years ". It
is estimated that 43% of reported deaths among males aged 25 to 54 in Izhevsk, Russia are
attributed to hazardous drinking ’. In early and middle adulthood, alcohol leads to accidental
death through impaired functioning and a higher propensity for risky behavior among males
We recently showed a higher risk for being hospitalized as a result of serious assault in
association with alcohol sales, especially true among young urban men 12

Evidence suggests that poverty too is a driver of premature mortality '*, with higher rates
of mortality at lower income levels '*. Lochner et al '° found that people living in US states with
greater income inequality experienced higher mortality than those living in states with less
income inequality, an effect especially seen among impoverished Whites. Others have found a
doubling in death due to homicide among residents living in low-income versus high-income
neighborhoods'®. Beyond direct measures of income status, one may use other area indicators of
economic and social instability, such as the presence of cheque cashing places (CCP), for
example. Previous research suggests that these outlets are strategically placed in low income
neighborhoods to meet the needs of more vulnerable populations '”. We and others have shown
that there is a linear relation between the density of CCP and crime, independent of classic

indicators of poverty '* '°.
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2 What is not well understood is the relation between CCP (as an indicator of both low g
2 income and access to quick cash), the density of alcohol sales outlets and premature mortality at 3
©
7 the neighborhood level, especially among susceptible adults aged 20 to 59 years. We explored S
8 o
9 this question in a setting where both retail in-store and on-premise alcohol sales are completely 5
ig regulated by provincial licensing, and in which there is detailed information on CCP density and 2 5’;
[=g o
12 premature mortality. & =
13 & 8
14 g g
15 =)
16 Methods § %
17 . , : . . s 3
18 This population based study was conducted in the City of Toronto, Canada using its 140 S §
;g pre-defined neighborhoods as the geographic units for analysis. These neighborhoods, created by 3 g
c o
g; the Social Policy Analysis and Research unit in the City's Social Development & Administration % %
«
23 Division, with assistance from Toronto Public Health, contain an average of 7,000-10,000 S .%
24 R
25 residents (http://www.toronto.ca/demographics/neighbourhoods.htm). Toronto is the largest city § 9
s
g? in the province of Ontario, where universal health care is available to virtually all residents. %m%
28 The study outcome was all-cause mortality among adults aged 20-59 years, based on 35 o
29 552
30 Ontario Mortality Data from 2005 to 2009 (Ontario Ministry of Health and Long -Term Care, TzH
31 ~Q O
32 InteliHEALTH ONTARIO). Data were also available by sex. %2 %
33 : . L 235
34 We explored two exposure variables, separately, and in combination. The first was the s 8_§
. @
gg neighborhood density of CCPs. The second was the neighborhood density of alcohol outlets. g: %
=]
37 Toronto CCPs were identified through online Google and Yellow Pages directory Internet i i
38 z =
39 searches, using the terms “cheque cashing”, “payday loans” and “cash”, as described elsewhere S g
40 . I . 2
41 12 All alcohol outlets comprised all retail liquor ' and beer stores, as well as all on-premise 2 %
- O
jé licensed facilities, including restaurants, bars, pubs, social clubs and hotels. Since all retail and ggJ i
. . . . . @ 3
jg on-premise alcohol sales in Ontario are governmentally licensed and regulated, this approach 3 5
) (@]
46 captures nearly all places where alcohol can be purchased by the public. = §
47 e 5
48 Using the address postal code, a CCP or alcohol outlet was assigned to a given Toronto g o
4 . . = 5
58 neighborhood. The density of CCPs and alcohol outlets were each expressed as a number per ‘% 2
woN
g; 10,000 residents per neighborhood, and then further assigned to a quintile based on ranking §
53 neighborhoods from lowest density (quintile 1) to highest (quintile 5). Quintiles were calculated %
54 @
55 using the RANK procedure in SAS. H
56 35
57 3
58 ®
59 N
60 > :
>
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Based on previous work '®, as covariates, we assigned to each neighborhood all-cause
police-reported crime from the 2006 Uniform Crime Reporting Survey
(http://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&SDDS=3302) and number of
full-access main bank branches (http://en.wikipedia.org/wiki/Big Five (banks)— each per
10,000 residents, further transformed into quintiles. Neighborhood prosperity, another covariate,
was expressed as a material deprivation index quintile, based on the 2006 Ontario
Marginalization Index 2 Mtp+/wwwtorontohealthprofiles.ca/onmarg.php -\ 1a46ria] deprivation includes six
census measures expressed as percentages: aged > 20 years without high school graduation, lone
parent families, population receiving government transfer payments, aged > 15 and unemployed,

living below the low income cut-off, and homes needing major repairs.

Data analysis

The association between premature mortality and the quintile-defined density of CCPs
was examined using Poisson regression, with the natural log of the number of residents in each
neighborhood as the offset variable, based on the 2006 Canada Census
(http://en.wikipedia.org/wiki/Canada 2006_Census). An unadjusted relative risk (RR) and 95%

confidence interval (CI) expressed the relation between premature mortality and increasing CCP
density, with the lowest CCP quintile as the referent. Adjusted RRs (aRR) were calculated by
adding quintiles of crime, banks and material deprivation to the model, for males and females
combined, as well as individually by sex.

The same unadjusted and adjusted models were used to explore the relation between
alcohol outlet quintiles and premature mortality. We performed a sensitivity analysis restricting
the alcohol outlets to those not typically associated with food service or accommodation (called
“alcohol focused outlets” herein), namely, on-premise establishments designated for adult
entertainment, bars, taverns, nightclubs, billiard/pool halls, gaming facilities, lounges, and
stadiums, in addition to retail liquor and beer stores (Supplemental Table 1).

To analyze the joint effect (i.e., co-presence) of CCPs and alcohol outlets and their
relation to premature mortality, we collapsed the lowest two (Q1 and Q2) and highest two (Q4
and Q5) quintiles together for each variable, and kept Q3 on its own, for ease of interpretation.
We ran the same multivariable Poisson regression models as above, separately for males and

females. All statistical analyses were performed using SAS Version 9.3 (SAS Institute Inc., Cary,
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North Carolina, USA). The study was approved by the Research Ethics Board of St. Michael’s
Hospital.

Results

©CoO~NOUITA,WNPE

In 2006, Toronto’s 140 neighborhoods together had a population of 2,493,125 residents,
12 of whom 1,478,610 were aged 20 to 59 years, and 48% were male (Table 1). Overall, the density
14 of all alcohol outlets was 19.4 per 10,000, alcohol focused outlets 1.8 per 10,000, and CCPs 1.3
16 per 10,000 persons. The average crime rate was 425.9 per 10,000 residents.

18 Among adult males aged 20 to 59 years, intentional self-harm, accidental poisoning and
liver disease were on the top-five leading causes of death (Supplemental Table 1). For females,
21 cancer was the dominant cause of death, and intentional self-harm was among the top-five

23 causes.

25 Premature mortality for males ranged from 83 to 116 deaths per 10,000, nearly double
that for females (54 to 61 per 10,000) (Figure 1). There was a graded relation between CCP

28 density and premature mortality (Table 2 and Figure 1). This was seen for males and females,

30 and after adjusting for certain covariates. For example, the RR between CCP QS5 vs. 1 was 1.22
32 (95% CI 1.12 to 1.34) for men and 1.14 (95% CI 1.01 to 1.28) for women.

* Jooyoasaboysnwseiq
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34 The relation between the density of all alcohol outlets and premature mortality was U-
shaped, with the lowest risk at Q3, especially among males (Figure 1). Upon limiting the analysis
37 to alcohol focused outlets, the adjusted RR was significantly lower in Q2 and Q5 among men

39 (Table 2 and Figure 1).

41 In the joint analysis of the density of CCPs and all alcohol outlets, there was a
significantly increased risk of premature mortality for Q3 CCP with either Q1&2 or Q4&5

44 (Table 3, Figure 2). Neighborhoods with joint CCP Q3 and alcohol-focused outlet Q3 density
46 had the highest aRR for death among males (1.54, 95% CI 1.36 to 1.75) and females (1.39, 95%
48 CI1.18 to 1.64).

50 Upon repeating the above analyses, but restricting the definition of premature mortality to

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

deaths between ages 20 and 49 years, the results were generally the same (Supplemental Tables 2

53 and 3).
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Discussion
Moderate to high neighborhood density of CCPs was significantly associated with a

higher risk of premature mortality for both men and women, even after adjusting for material
deprivation, crime, and number of banks. Alcohol outlet density had a U-shaped relation to
premature mortality. Low CCP density in the presence of either low (Q1&2), moderate (Q3) or
high (Q4&S5) alcohol outlets had virtually no relation to premature mortality, potentially
suggestive of a threshold effect for CCPs.

Previous research has observed an association between location of CCPs and violent

1819

crime , as well as alcohol sales and serious assault '2?' *. There is growing evidence about

the negative effects of CCPs and pay day loan services on health and welfare of communities '’

2324 Moreover, the link between alcohol sales and premature mortality is well established 272526

27-30

2

as is that between poverty and increased morbidity and mortality . However, little attention
has focused on premature death among young and middle-aged adults, despite the fact that many
deaths are accidental and potentially highly preventable. Most studies considered premature
mortality from birth to aged 75 years ', but the differing age-related causes of death across this
broad age range obscures a deeper understanding of the causes of death among young and
middle-aged adults. Furthermore, this population constitutes the majority of the workforce and is
sensitive to economic conditions such as those that contribute to the CCP density. Hence, it was
both logical and novel for us to assess whether CCP density and alcohol outlet density — both
individually and together — impact on premature mortality at the neighborhood level, especially
among young and middle-aged adults. This study was done within a universal health setting in
which all Ontario residents have full access to primary and hospital care services.

To reduce data suppression due to small cell sizes, we aggregated our data at the
neighborhood level. Accordingly, the presence of an on-premise or retail alcohol sales outlet did
not necessarily reflect alcohol consumption by those who reside in a given neighborhood.
Herein, we did not consider race/ethnicity, a potentially important confounder between low
income status and premature mortality. In the US, victims of violent crime are more likely to be
of Black or Hispanic ancestry *' and assault-related premature mortality is four-fold higher in the

US than in Canada (http://www.conferenceboard.ca/hcp/details/health/premature-mortality-

rate.aspx). While CCPs are more concentrated in US ethnic minority enclaves *2, Toronto’s

neighborhoods tend to be more ethnically diverse, and homicide is not a leading cause of death
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: | | g
4 (Supplemental Table 1). Given the cross-sectional nature of the data we could not assess when g
2 CCPs or alcohol outlets were first introduced to each neighborhood. We also could not assign a 3
©
7 neighborhood postal code to persons of no fixed address. Future studies might examine changes S
8 o
9 in mortality patterns with the opening and closing of CCPs or alcohol outlets, as well as creating g
ig a category for persons without a residential address. 2 5);
[=g o
ig It is challenging to conduct large population-based studies on alcohol-related harm using & =
(1] w
. . . . - . Q‘
14 individual-level data on alcohol consumption ****°. Certainly, persons who are most apt to g %
15 = 3
16 overuse alcohol may be least likely to respond to household surveys *°*, for example. Rather, a 8 ?‘:
17 : N : L . 33
18 “birds-eye” view like ours is often necessary, wherein individual alcohol consumption cannot be SR
i =
:zlg measured. In Ontario, alcohol is completely regulated '*, enabling us to account for all places 3 g
c o
g; where alcohol is sold, unlike in other Canadian provinces or US states where private retail outlets = %
«
23 exist >>*°. Hence, in our study, where both retail in-store and on-premise alcohol sales were S E
24 c N
25 documented, it was possible to evaluate the general availability of alcohol within the population. ‘é 9
o
g? This study assessed two risk factors for premature mortality. The first was density of gmg
gg alcohol outlets. In recent research studies in Russia, alcohol-related premature mortality was %5 N
oc O
. . — '_\
30 explored among males aged 25-54 years "~ *°. A large percentage of deaths in this age group was @ %P
31 ~qQ O
32 from hazardous drinking ’. In early and midlife, alcohol impairs cognitive functioning, and, 562
o g_ S
33 . . . . . . .. o g 250
34 combined with a propensity for risk-taking behaviors among males, this increases the likelihood S gé
. @
gg of injury and accidental death '°'". In a study of hospitalizations for serious assault, we 2 S
5 9
37 previously found that victimization increased with alcohol sales, especially among young urban i i
38 z =
39 men '%. For all alcohol outlets, at low to moderate density (Q2 and Q3) there was the lowest S %
40 . . . . . 2
41 observed relative risk of premature mortality among males (Figure 1, middle panel). This 2 %
- O
jé association was not evident for alcohol focused outlets (Figure 1, lower panel). What differed ggJ i
: A . @ 3
jg between alcohol focused outlets and all alcohol outlets was on-premise facilities such as 3 3
9__) o
46 restaurants and social clubs (see Supplemental Table 2). Although seemingly contradictory, the = g
47 e 5
48 presence of the latter type of facilities in neighborhoods may be protective. For one, they may be g <§
4 . . c . . o
58 social gathering places, where activities are less centred on alcohol consumption, and their hours <. 2
v ooN
g; of operation are limited *' **. §
53 The second risk factor studied herein was the density of CCPs. Density of CCPs is most %
54 @
55 likely a proxy for poverty, which is a well-established risk factor for premature mortality ' 2%***- H
56 45 . . 5
57 . However, we accounted for a complex measure of material deprivation in our analyses. ®
58 ®
59 N
60 9 X
>
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Previous research on CCPs suggests that they are strategically placed in low income
neighborhoods to meet the needs of more vulnerable populations '’. Research also suggests that
CCPs are often placed in areas where there is a high volume of violent and property crime 1819
which we also adjusted for.

Our findings suggest that there may also be a synergistic effect between alcohol outlets
and CCPs on premature mortality. Moderate to high saturation of CCPs, in combination with
higher presence of alcohol-focused outlets, was a particularly bad combination, in terms of the
risk of premature mortality. Thus, strategic placement of CCPs and alcohol-focused outlets in
certain areas may provide local residents with ready access to quick cash and the purchase of
alcohol. A provoking question that we cannot answer is whether economic bankruptcy foretells
“health bankruptcy”, which in turn may result in premature death? We can generally identify
economic bankruptcy at the individual level, and even at the area level if it affects enough local
residents. A high density of CCPs may be an economic signpost that health interventions are
needed within a community, including strategies that address the causes of premature death
among men and women, such as intentional self-harm, poisoning and alcohol-related liver
disease (Supplemental Table 1).

Solving the problem of alcohol-related harm at the community level is not easy *°. As
alcohol and CCP industries are each often government regulated, should there be a restriction on
the number of CCPs and/or the type of alcohol outlets in neighborhoods with high rates of
premature death? While there is some compelling evidence for limiting alcohol sales *’ — both by

3839498 _ less is known about that for CCPs. One

number of outlets and hours of operation
approach to the latter would be to offer money management services for people at risk of alcohol
overuse, in whom addiction overwhelms all aspects of their lives, including financial stability™.
In terms of CCPs themselves, we and others have argued that they are strategically placed where
customers abound ' '*>°, and where mental illness and self-neglect are more prevalent. Offering
support to these individuals, in terms of formal banking, budget management and addiction
counseling all seem sensible as part of a strategy to reduce premature mortality. Moreover,
physicians, nurses, addiction counselors and social workers who help persons with alcohol
problems might use an individual’s neighborhood as an indicator of their risk for health decline,

and even recommend relocation to an area with few CCPs and alcohol outlets. For example,

residential relocation has been associated with greater cessation of injection drug use, especially

10
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moving from a highly deprived to less deprived neighborhood *'. For alcohol addiction, recovery
is less likely among those who dwell in disadvantaged neighborhoods. Certainly, the place where

one lives partly determines health behaviors and opportunities for health improvement **.
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Figure 1. Risk of premature mortality in relation to cheque cashing places (CCP) and alcohol outlet
quintiles (Q), presented for males females together and separately. Next to each quintile label is the
rate of premature mortality per 10,000 adults aged 20 to 59 years. Alcohol focused outlets were limited to
specific on-premise alcohol licenced facilities (see Supplemental Table 1), as well as well as all liquor
and beer stores.

Figure 2. Risk of premature mortality in relation to the joint effect of cheque cashing places (CCP)
and alcohol outlet quintiles (Q), presented for males females separately. Next to each quintile label is
the rate of premature mortality per 10,000 adults aged 20 to 59 years.
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Table 1. Description of study variables for all 140 neighbourhoods in Toronto, Canada.

Variable Value for that variable
Population of Toronto (2006)
Total size of population studied for all ages, across all neighbourhoods 2493 125
Total number of residents aged 20-59 years, across all neighbourhoods 1478 610
% male of residents aged 20-59 years, across all neighbourhoods 48.4
Mean (SD) number of residents per neighbourhood aged 20-59 years 10 562 (5115)
Mean (SD) number of residents per neighbourhood aged 20-49 years 8307 (4149)

Mean (SD) number of males aged 20-59 years per 10 000 residents

5113 (2520)

Mean (SD) number of females aged 20-59 years per 10 000 residents

5448 (2623)

Mean (SD) number of males aged 20-49 years per 10 000 residents 4042 (2061)
Mean (SD) number of females aged 20-49 years per 10 000 residents 4264 (2110)
All alcohol outlets*
Total number for all neighbourhoods 4626
Mean (SD) number per 10 000 residents 19.4 (23.7)
Number (%) of neighbourhoods with no outlets 1(0.7)
Number (%) of neighbourhoods with > I outlets 139 (99.3)
Alcohol focused outlets**
Total number for all neighbourhoods 428
Mean (SD) number per 10 000 residents 1.8 (2.4)
Number (%) of neighbourhoods with no outlets 34 (24.3)
Number (%) of neighbourhoods with > 1 outlets 106 (75.7)
Median (IQR) material deprivation index 4(3)
Banks
Total number for all neighbourhoods 472
Mean (SD) number per 10 000 residents 1.9 (1.6)
Number (%) of neighbourhoods with no banks 14 (10.0)
Number (%) of neighbourhoods with > 1 banks 126 (90.0)

All crime (2006)

Mean (SD) number of all crimes per 10 000 residents

425.9 (255.6)

Mean (SD) number of violent crimes per 10 000 residents 103.5 (54.3)
Cheque cashing places

Total number for all neighbourhoods 310

Mean (SD) number of cheque cashing places per 10 000 residents 1.3(1.4)

Number (%) of neighbourhoods with no cheque cashing places 42 (30.0)

Number (%) of neighbourhoods with > I cheque cashing places 98 (70.0)

* Includes all on-premise alcohol licenced facilities, as well as liquor and beer stores.

** Restricted to specific on-premise alcohol licenced facilities (see Supplemental Table 1), as well as well

as liquor and beer stores.
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Table 2. Risk of premature mortality among adults aged 20 to 59 years in relation to density of cheque cashing place (CCP) or alcohol outlet quintiles.

Crude relative risk (95% confidence interval)

Adjusted relative risk (95% confidence interval )*

All

Males

Females

All

Males

Females

CCP quintile

0

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

02

1.01 (0.95 to 1.07)

0.99 (0.92 to 1.07)

0.98 (0.90 to 1.08)

0.96 (0.91 to 1.03)

0.96 (0.88 to 1.04)

0.96 (0.87 to 1.06)

03

1.34 (1.26 to 1.43)

1.36 (1.26 to 1.48)

1.26 (1.14 to 1.39)

1.17 (1.09 to 1.26)

1.20 (1.10 to 1.31)

1.15 (1.03 to 1.28)

04

123 (1.16 to 1.31)

1.26 (1.17 to 1.36)

1.10 (1.00 to 1.21)

1.05 (0.98 to 1.12)

1.09 (1.00 to 1.19)

1.00 (0.90 to 1.12)

05

1.41 (1.33 to 1.49)

1.42 (132 t0 1.52)

1.25 (1.14 to 1.36)

1.19 (1.11 to 1.28)

1.22 (1.12 to 1.34)

1.14 (1.01 to 1.28)

All alcohol outlet quintile**

01

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

02

0.96 (0.90 to 1.03)

0.93 (0.85 to 1.01)

1.00 (0.90 to 1.11)

0.93 (0.87 to 1.00)

0.90 (0.82 to 0.98)

0.99 (0.88 to 1.11)

Q3

0.92 (0.86 to 0.98)

0.86 (0.78 t0 0.93)

0.98 (0.88 to 1.09)

0.89 (0.83 to 0.96)

0.85 (0.77 to 0.93)

0.97 (0.86 to 1.09)

04

1.10 (1.03 to 1.17)

1.07 (0.99 to 1.16)

1.07 (0.96 to 1.18)

1.00 (0.93 to 1.08)

0.99 (0.90 to 1.09)

1.03 (0.91 to 1.16)

05

1.06 (0.99 to 1.13)

1.01 (0.94 to 1.09)

1.02 (0.93 to 1.14)

0.99 (0.91 to 1.07)

0.96 (0.87 to 1.06)

1.02 (0.89 to 1.16)

Alcohol focused outlet
quintile***

0l

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

02

0.98 (0.92 to 1.06)

0.97 (0.89 to 1.06)

0.94 (0.84 to 1.06)

0.89 (0.83 t0 0.97)

0.89 (0.81 to 0.99)

0.90 (0.79 to 1.02)

Q3

1.15 (1.08 to 1.22)

1.11 (1.03t0 1.19)

1.11 (1.01 to 1.22)

1.01 (0.94 to 1.08)

0.99 (0.90 to 1.08)

1.04 (0.93 to 1.17)

04

1.12 (1.06 to 1.20)

1.09 (1.01 to 1.18)

1.06 (0.96 to 1.17)

1.00 (0.93 to 1.08)

0.98 (0.89 to 1.08)

1.01 (0.90 to 1.14)

05

1.07 (1.01 to 1.14)

1.01 (0.93 to 1.09)

1.05 (0.95 to 1.15)

0.90 (0.83 to 0.98)

0.85 (0.76 to 0.94)

0.98 (0.86 to 1.12)

* All models were adjusted for material deprivation quintile and crime quintile, while the analysis of CCPs was also adjusted for number of banks.

** Includes all on-premise alcohol licenced facilities, as well as liquor and beer stores.

*** Restricted to specific on-premise alcohol licenced facilities (see Supplemental Table 1), as well as well as liquor and beer stores.
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1

2

3 Table 3. Risk of premature mortality among adults aged 20 to 59 years in relation to joint density of cheque cashing place (CCP) and alcohol outlet

g quintiles.

? Crude relative risk (95% confidence interval) Adjusted relative risk (95% confidence interval )*

8 Overall Males Females Overall Males Females

9 Joint CCP/All alcohol outlet

10 quintiles**

11 01&2/Q1&2 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent)
12 01&2/03 1.02 (0.94 to 1.10) 0.95 (0.86 to 1.05) 1.07 (0.95 to 1.20) 1.07 (0.99 to 1.16) 1.00 (0.91to 1.11) | 1.10 (0.98 to 1.25)
ii 01&2/04&5 0.88 (0.82 t0 0.94) 0.86 (0.79 to 0.94) 0.86 (0.77 to 0.96) 0.95 (0.87 to 1.04) 0.99 (0.89 to 1.10) | 0.90 (0.79 to 1.03)
15 03/01&2 1.30 (1.20 to 1.41) 1.31 (1.18 to 1.45) 1.24 (1.09 to 1.41) 1.17 (1.08 to 1.28) 1.19(1.07 to 1.32) | 1.14(1.00 to 1.31)
16 03/03 0.90 (0.75 t0 1.07) 0.86 (0.69 to 1.08) 0.87 (0.65 to 1.15) 0.74 (0.62 to 0.89) 0.73 (0.58 t0 0.92) | 0.76 (0.57 to 1.02)
17 03/04&5 1.40 (1.28 to 1.52) 1.39 (1.25 to 1.55) 1.32 (1.15t0 1.52) 1.34 (1.22 to 1.48) 1.41 (1.25t0 1.60) | 1.28 (1.09 to 1.50)
18 04&5/Q1&2 1.25 (1.14 to 1.38) 1.27 (1.13 to 1.43) 1.10 (0.94 to 1.28) 1.13 (1.02 to 1.25) 1.17 (1.03 to 1.33) | 1.03 (0.87 to 1.22)
:zlg 04&5/03 1.06 (0.98 to 1.15) 1.07 (0.96 to 1.18) 1.03 (0.90 to 1.17) 0.93 (0.85 to 1.02) 0.97 (0.86 to 1.08) | 0.94 (0.82 to 1.07)
21 04&5/04&5 1.34 (1.27 to 1.42) 1.33 (1.25 t0 1.43) 1.20(1.10to 1.31) 1.21 (1.13 to 1.30) 1.26 (1.15t0 1.38) [ 1.13(1.00 to 1.26)
22 Joint CCP/Alcohol focused

23 outlet quintiles***

24 01&2/01&2 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent)
gg 01&2/03 1.26 (1.17 to 1.36) 1.23 (1.12 to 1.35) 1.19 (1.06 to 1.33) 1.13 (1.04 to 1.23) 1.12 (1.01 to 1.25) | 1.13 (0.99 to 1.29)
27 01&2/04&5 1.04 (0.97 to 1.12) 0.97 (0.88 to 1.06) 1.03 (0.92 to 1.15) 1.04 (0.95 to 1.13) 0.98 (0.88to 1.10) | 1.07 (0.93 to 1.22)
28 03/01&2 1.36 (1.24 to 1.48) 1.40 (1.25 to 1.56) 1.21 (1.05 to 1.39) 1.12 (1.02 to 1.24) 1.15(1.02 to 1.30) | 1.08 (0.93 to 1.27)
29 03/03 1.67 (1.52 to 1.83) 1.66 (1.48 to 1.86) 1.47 (1.27 to 1.71) 1.51 (1.37 to 1.67) 1.54 (1.36 t0 1.75) | 1.39 (1.18 to 1.64)
30 03/04&5 1.31 (1.17 to 1.46) 1.22 (1.05 to 1.41) 1.39(1.17 to 1.65) 1.17 (1.03 to 1.32) 1.12 (0.95t0 1.31) | 1.33(1.10to 1.61)
g; 04&5/01&2 1.63 (1.49 to 1.79) 1.67 (1.50 to 1.87) 1.36 (1.17 to 1.58) 1.32 (1.19 to 1.46) 1.37 (1.20 to 1.55) | 1.21(1.02 to 1.43)
33 04&5/03 1.32 (1.22 to 1.42) 1.29 (1.17 to 1.43) 1.23 (1.09 to 1.39) 1.11 (1.02 to 1.22) 1.12 (1.00 to 1.26) | 1.13(0.98 to 1.30)
34 04&5/04&5 1.43 (1.35 t0 1.52) 1.42 (1.31 to 1.52) 1.24 (1.13 to 1.36) 1.20 (1.11 to 1.30) 1.21 (1.09to 1.34) | 1.15(1.01 to 1.31)
35

36

g; * All models were adjusted for material deprivation quintile and crime quintile, while the analysis of CCPs was also adjusted for number of banks.

28 ** Includes all on-premise alcohol licenced facilities, as well as liquor and beer stores.

j; *** Restricted to specific on-premise alcohol licenced facilities (see Supplemental Table 1), as well as well as liquor and beer stores
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Figure 1. Risk of premature mortality in relation to cheque cashing places (CCP) and alcohol outlet quintiles (Q), presented for males females together and separately. Next to each quintie label s the rate of
premature mortality per 10,000 adults aged 20 to 59 years. Alcohol focused outlets were limited to specific on-premise alcohol licenced faciliies (see Supplemental Table 1), as well as well as all liquor and beer stores.
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*All Poisson regression models were adjusted for material deprivation quintile and crime quintile, while the analysis of CCPs was also adjusted for number of banks.

Figure 1. Risk of premature mortality in relation to cheque cashing places (CCP) and alcohol outlet quintiles

(Q), presented for males females together and separately. Next to each quintile label is the rate of

premature mortality per 10,000 adults aged 20 to 59 years. Alcohol focused outlets were limited to specific
on-premise alcohol licenced facilities (see Supplemental Table 1), as well as well as all liquor and beer

stores.
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Supplemental Table 1. Top five leading causes of death among residents of Toronto aged 20 to 59 years, 2005 to 2009.

BMJ Open

Rank | Males Females Males and females
1 Ischemic heart disease Breast cancer Ischemic heart disease
2 Intentional self-harm Lung cancer Intentional self-harm
3 Lung cancer Intentional self-harm Lung cancer
4 Accidental poisoning Ischemic heart disease Breast cancer
5 Cirrhosis and other liver diseases Colorectal cancer Accidental poisoning

Source: Ontario Mortality Data 2005-09, Ontario Minstry of Health and Long -Term Care, InteliHEALTH ONTARIO, Date Extracted, November, 2012.

Leading causes of death based on APHEO Leading Cause Groups for Mortality Tabulation

http://www.apheo.ca/resources/indicators/ APHEOQ%20Modifications%20t0%20Lead%20CauseDeath%20Becker%20at%20al.,16Dec2008.pdf
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1

2

2 Supplemental Table 2. Type of on-premise licensed alcohol outlets. Those in bolded italics were considered herein to be “alcohol focused”.
2 Type of Outlet

7 Restaurant

8 Bar/Sports Bar

9 Social Club

10

11 Hotel/Motel

12 Night Club

ii Bar /Tavern /Nightclub
15 Banquet Hall

16 Boat

ig Karaoke Bar/Restaurant
19 Billiard/Pool Hall

20 Live Theatre

g; Bowling Alley

23 Retirement Residence

24 Adult Entertainment

25 Educational Facility

g? Gaming Facility

28 Stadium

gg Golf Course

31 Motion Picture Theatre
32 Outdoor Area

33 Athletic Club

34 —

35 Military

36 Museum

37 Other

38 -

39 Railway Car

40

41

42

43

44

45
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Supplemental Table 3. Risk of premature mortality among adults aged 20 to 49 years in relation to density of cheque cashing place (CCP)

or alcohol outlet quintiles.

Crude relative risk (95% confidence interval)

Adjusted relative risk (95% confidence interval )*

All

Males

Females

All

Males

Females

CCP quintile

0]

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

02

1.05 (0.96 to 1.15)

1.05 (0.94 to 1.18)

1.06 (0.91 to 1.22)

1.02 (0.93 to 1.12)

1.02 (0.91 to 1.16)

1.01 (0.87 to 1.18)

03

1.39 (1.26 to 1.52)

1.40 (124 t0 1.57)

1.35(1.16 to 1.57)

1.22 (1.10 to 1.35)

1.23 (1.08 to 1.41)

1.18 (0.99 to 1.39)

04

1.28 (1.18 to 1.40)

1.33 (1.19 to 1.49)

1.19 (1.03 to 1.37)

1.11 (1.00 to 1.23)

1.16 (1.02 to 1.32)

1.02 (0.87 to 1.21)

05

1.43 (1.32 to 1.55)

1.50 (1.35 to 1.66)

1.29 (1.12 to 1.47)

1.24 (1.11 to 1.38)

1.29 (1.13 to 1.48)

1.14 (0.95 to 1.36)

All alcohol outlets**

0l

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

Q2

0.93 (0.84 to 1.02)

0.91 (0.81 to 1.03)

0.95 (0.81 to 1.12)

0.88 (0.79 to 0.98)

0.87 (0.76 to 0.99)

0.91 (0.76 to 1.08)

03

0.88 (0.79 to 0.97)

0.83(0.73 t0 0.95)

0.95(0.81to 1.11)

0.84 (0.76 to 0.94)

0.81 (0.70 to 0.92)

0.91 (0.76 to 1.09)

04

0.99 (0.90 to 1.09)

0.98 (0.87 to 1.10)

1.01 (0.87 to 1.18)

0.89 (0.80 to 1.00)

0.88 (0.77 to 1.02)

0.91 (0.76 to 1.09)

05

0.98 (0.89 to 1.07)

0.98 (0.87 to 1.09)

0.94 (0.81 to 1.10)

0.89 (0.79 to 1.00)

0.88 (0.75 to 1.01)

0.88 (0.73 to 1.08)

Alcohol focused outlets***

0l

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

02

1.03 (0.92 to 1.14)

1.00 (0.87 to 1.14)

1.07 (0.90 to 1.26)

0.95 (0.84 to 1.06)

0.92 (0.80 to 1.07)

0.99 (0.82 to 1.19)

Q3

.11 (1.01 to 1.21)

1.13 (1.01 to 1.27)

1.06 (0.91 to 1.22)

0.99 (0.89 to 1.10)

1.02 (0.89 to 1.17)

0.94 (0.79 to 1.12)

04

1.10 (1.01 to 1.21)

1.12 (1.00 to 1.27)

1.06 (0.91 to 1.23)

1.00 (0.89 to 1.12)

1.02 (0.88 to 1.17)

0.97 (0.81 to 1.17)

05

1.04 (0.95 to 1.14)

1.03 (0.92 to 1.16)

1.02 (0.88 to 1.18)

0.89 (0.79 to 1.00)

0.86 (0.74 to 1.01)

0.91 (0.75 to 1.11)

* All models were adjusted for material deprivation quintile and crime quintile, while the analysis of CCPs was also adjusted for number of banks.

** Includes all on-premise alcohol licenced facilities, as well as liquor and beer stores.

*** Restricted to specific on-premise alcohol licenced facilities (see Supplemental Table 1), as well as as well as liquor and beer stores.
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1

2

2 Supplemental Table 4. Risk of premature mortality among adults aged 20 to 49 years in relation to joint density of cheque cashing place (CCP) and

5 alcohol outlet quintiles.

6 Crude relative risk (95% confidence interval) Adjusted relative risk (95% confidence interval )*

; Overall Males Females Overall Males Females

9 Joint CCP/All alcohol outlet

10 quintiles**

11 01&2/01&2 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent)
12 01&2/03 1.01 (0.90 to 1.13) 0.93 (0.81 to 1.08) 1.11 (0.93 to 1.33) 1.06 (0.94 to 1.19) 1.00 (0.86 to 1.17) | 1.14 (0.95 to 1.38)
13 01&2/04&5 0.86 (0.78 to 0.96) 0.85 (0.74 t0 0.97) 0.88 (0.74 to 1.04) 0.94 (0.83 to 1.07) 0.94 (0.80 to 1.10) | 0.93 (0.76 to 1.14)
12’ 03/01&2 1.35(1.20 to 1.51) 1.35(1.16 to 1.57) 1.33(1.10to 1.61) 1.22 (1.08 to 1.39) 1.23 (1.05to 1.44) | 1.19(0.97 to 1.46)
16 03/03 0.98 (0.76 to 1.26) 1.02 (0.75 to 1.39) 0.89 (0.58 to 1.36) 0.81 (0.62 to 1.05) 0.83 (0.61to 1.14) | 0.75(0.48 to 1.17)
17 03/04&5 1.32 (1.17 to 1.50) 1.26 (1.07 to 1.49) 1.38 (1.13 to 1.70) 1.28 (1.10 to 1.48) 1.26 (1.05to 1.52) [ 1.26 (1.00 to 1.60)
18 04&5/01&2 1.43 (1.25 t0 1.62) 1.45(1.24 to0 1.71) 1.34 (1.08 to 1.66) 1.27 (1.10 to 1.46) 1.34 (1.12t0 1.60) [ 1.14(0.90 to 1.44)
19 04&5/03 1.09 (0.97 to 1.23) 1.09 (0.94 to 1.27) 1.10 (0.91 to 1.33) 0.97 (0.85 to 1.10) 0.98 (0.83to 1.15) | 0.96 (0.78 to 1.18)
3(1) 04&5/04&5 1.30 (1.20 to 1.41) 1.33 (1.20 to 1.47) 1.20 (1.05 to 1.37) 1.17 (1.05 to 1.30) 1.20 (1.05to0 1.37) | 1.08 (0.91 to 1.28)
22 Joint CCP/Alcohol focused

23 outlet quintiles***

24 01&2/01&2 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent)
25 01&2/03 1.27 (1.14 to 1.42) 1.31 (1.14 to 1.51) 1.21 (1.01 to 1.44) 1.15(1.01 to 1.31) 1.19 (1.01 to 1.40) | 1.09 (0.89 to 1.34)
g? 01&2/Q4&5 1.01 (0.91 to 1.13) 1.01 (0.88 to 1.16) 1.00 (0.84 to 1.18) 1.02 (0.90 to 1.16) 1.02 (0.86 to 1.20) | 1.03 (0.84 to 1.26)
28 03/01&2 1.45 (1.27 to 1.64) 1.44 (1.22 to 1.70) 1.43 (1.17 to 1.76) 1.20 (1.04 to 1.38) 1.17 (0.98 to 1.40) | 1.23(0.99 to 1.54)
29 03/03 1.54 (1.34 t0 1.78) 1.71 (1.44 t0 2.04) 1.26 (0.99 to 1.61) 1.40 (1.20 to 1.63) 1.60 (1.32t0 1.94) | 1.09 (0.84 to 1.41)
30 03/04&5 1.35 (1.15 t0 1.59) 1.26 (1.02 to 1.56) 1.46 (1.14 to 1.88) 1.24 (1.03 to 1.48) 1.16 (0.92to 1.47) | 1.34 (1.02 to 1.77)
31 04&5/Q1&2 1.75 (1.54 t0 1.99) 1.86 (1.58 t0 2.19) 1.57 (1.26 to 1.94) 1.42 (1.22 to 1.64) 1.50 (1.25t0 1.81) | 1.28 (1.00 to 1.63)
32 04&5/03 1.29 (1.15 to 1.45) 1.35 (1.16 to 1.56) 1.18 (0.98 to 1.43) 1.11 (0.97 to 1.27) 1.17 (0.98 to 1.39) [ 1.02 (0.82 to 1.27)
gi 04&5/04&5 1.42 (1.30 to 1.55) 1.50 (1.34 to 1.67) 1.25 (1.08 to 1.44) 1.22 (1.08 to 1.37) 1.27 (1.08 to 1.48) | 1.11(0.92 to 1.35)
35

36

37 * All models were adjusted for material deprivation quintile and crime quintile, while the analysis of CCPs was also adjusted for number of banks.

38

39 ** Includes all on-premise alcohol licenced facilities, as well as liquor and beer stores.

40

j; *** Restricted to specific on-premise alcohol licenced facilities (see Supplemental Table 1), as well as as well as liquor and beer stores.
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STROBE Statement—Checklist of items that should be included in reports of cohort studies g
Item Comments Page in manuscript 8

No Recommendation o

Title and abstract 1 (a) Indicate the study’s design with a Completed 2 _‘—:
commonly used term in the title or the g’

abstract =

(b) Provide in the abstract an Completed 2 g

informative and balanced summary of g

what was done and what was found -O'? 8’;

Introduction g E
Background/rationale 2 Explain the scientific background and Completed 4-5 3 g
rationale for the investigation being < %

reported _§ E'

Objectives 3 State specific objectives, including any Completed 5 E i
prespecified hypotheses = E

Methods g '8
Study design 4 Present key elements of study design Completed 5-6 §. %
early in the paper Q 4

Setting 5 Describe the setting, locations, and Completed 5 § E
relevant dates, including periods of § 9

recruitment, exposure, follow-up, and g 3

data collection % g' %

Participants 6 (a) Give the eligibility criteria, and the Not 3‘5 ~
sources and methods of selection of applicable ; §§

participants. Describe methods of =8 9

follow-up § g g

(b) For matched studies, give matching Not g S8

criteria and number of exposed and applicable ; - E

unexposed g: 3

Variables 7 Clearly define all outcomes, exposures, Completed 5-6 Q@ i
predictors, potential confounders, and % g

effect modifiers. Give diagnostic g. S

criteria, if applicable é %

Data sources/ 8 For each variable of interest, give Completed 5-6 o 9
measurement sources of data and details of methods of § %
assessment (measurement). Describe 3 3

comparability of assessment methods if ) g
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Bias 9 Describe any efforts to address potential ~ Completed 8-9 3 o
sources of bias g >

Study size 10 Explain how the study size was arrived Completed 5 _‘E' :
at §

Quantitative variables 11 Explain how quantitative variables were ~ Completed 5-6 2
handled in the analyses. If applicable, _g

describe which groupings were chosen %

and why §

Statistical methods 12 (a) Describe all statistical methods, Completed 6 "O'
including those used to control for {1

confounding :
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(b) Describe any methods used to Completed 6
examine subgroups and interactions
(c) Explain how missing data were Not
addressed applicable
(d) If applicable, explain how loss to Not
follow-up was addressed applicable
(e) Describe any sensitivity analyses Completed 6&7
Results
Participants 13*  (a) Report numbers of individuals at Not
each stage of study—eg numbers applicable
potentially eligible, examined for
eligibility, confirmed eligible, included
in the study, completing follow-up, and
analysed
(b) Give reasons for non-participation at Not
each stage applicable
(c¢) Consider use of a flow diagram Not
applicable
Descriptive data 14*  (a) Give characteristics of study Completed 5&7
participants (eg demographic, clinical,
social) and information on exposures
and potential confounders
(b) Indicate number of participants with Not
missing data for each variable of interest ~ applicable
(¢) Summarise follow-up time (eg, Not
average and total amount) applicable
Outcome data 15*  Report numbers of outcome events or Completed 7
summary measures over time
Main results 16  (a) Give unadjusted estimates and, if Completed 7
applicable, confounder-adjusted
estimates and their precision (eg, 95%
confidence interval). Make clear which
confounders were adjusted for and why
they were included
(b) Report category boundaries when Completed 6-7
continuous variables were categorized
(¢) If relevant, consider translating Not
estimates of relative risk into absolute applicable
risk for a meaningful time period
Other analyses 17  Report other analyses done—eg Completed 7
analyses of subgroups and interactions,
and sensitivity analyses
Discussion
Key results 18  Summarise key results with reference to Completed 8
study objectives
Limitations 19 Discuss limitations of the study, taking Completed 8-9

into account sources of potential bias or
imprecision. Discuss both direction and
magnitude of any potential bias

For peer review only - http://bmjopenz.bmj.com/site/about/guidelines.xhtml

'saiIfojouyoal Jejiwis pue ‘Buiurey |v ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwselq
Vv11-739 wswuedsq 1e 2oz ‘L aunr uo jwod [wg uadolwqy/:dny wouy pepeojumoq vT0Z Joquadaq LT U0 Z0900-7T0Z-uadolwa/9eTT 0T Se paysiignd isiy :uado cNG


http://bmjopen.bmj.com/

©CoO~NOUTA,WNPE

BMJ Open

Interpretation 20  Give a cautious overall interpretation of ~ Completed 9-10
results considering objectives,
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results from similar studies, and other

relevant evidence

Generalisability 21 Discuss the generalisability (external Completed 9
validity) of the study results

Other information

Funding 22 Give the source of funding and the role Completed 11
of the funders for the present study and,
if applicable, for the original study on
which the present article is based

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and
published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely
available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at http://www.strobe-statement.org.
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Abstract
Objective: Alcohol overuse and poverty, each associated with premature death, often co-exist
within socially disorganized neighborhoods. Cheque cashing places (CCPs) may be
opportunistically placed in socially disorganized neighbourhoods, where customers abound. We
explored whether neighbourhood density of CCPs and alcohol outlets are, individually, and in
combination, related to premature mortality among adults.
Design: Retrospective population-based study.
Setting: 140 neighbourhoods in Toronto, Ontario, 2005-2009.
Participants: Adults aged 20-59 years.
Measures: Our primary outcome was premature all-cause mortality among adults aged 20-59
years. Across neighbourhoods we explored, separately and jointly, neighbourhood density of
CCPs and alcohol outlets and their relation to premature mortality. Poisson regression provided
relative risks (aRRs) and 95% confidence intervals (CIs), adjusting for material deprivation
quintile, crime quintile and number of banks. A separate analysis examined alcohol-focused
establishments, namely, on-premise establishments like bars and nightclubs, retail liquor and
beer stores.
Results: Intentional self-harm, accidental poisoning and liver disease were among the top-five
causes of premature death among males aged 20-59 years. The premature mortality rate was 96.3
per 10,000 males and 55.9 per 10,000 females. Comparing the highest vs. lowest CCP quintiles
(Q), the aRR for death was 1.22 (95% CI 1.12-1.34) in men and 1.14 (95% CI 1.01-1.28) in
women. The association between alcohol outlet density and premature mortality was U-shaped,
CCP Q3 and alcohol-focused outlet Q3 density had the highest aRR for death among males
(1.54, 95% CI 1.36-1.75) and females (1.39, 95% CI 1.18-1.64).
Conclusion: There is a non-linear synergistic effect of CCP and alcohol outlet density on
premature mortality, even upon controlling for conventional measures of poverty. In socially
disorganized neighbourhoods, formal banking and alcohol reduction strategies might be added to

health promotion policies aimed at reducing premature mortality.

Keywords: Premature mortality, cheque cashing places, cheque cashing outlets, ethanol, alcohol

sales, bars, gender, poverty.
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Strengths and Limitations of the Study

e Premature death among young and middle-aged adults has received little attention,
despite the fact that many deaths are accidental and potentially highly preventable.

e This study was done within a universal health setting in which all residents have full

©CoO~NOUITA,WNPE

10 access to primary and hospital care services, and where both retail in-store and on-
premise alcohol sales are completely regulated by provincial licencing.

13 e We evaluated a novel marker of neighbourhood social disorganization -- cheque cashing
15 outlet density -- and its impact on premature mortality, alone, and in combination with
17 alcohol outlet density.

19 e We did not capture alcohol consumption at the individual level, nor did we consider
race/ethnicity, a potentially important confounder between low income status and

22 premature mortality.
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Background

Preventing untimely or premature death is a major goal of healthcare and public health
programs. Current definitions of “premature mortality” differ, but most studies use an age range
of birth to 75 years.' While this broad age range may identify potential years of life lost," it
may obscure our understanding of those factors that are preventable in adulthood. The reason is
that most deaths among children are from events arising around or in the perinatal period, while
most seniors succumb to cancer or cardiovascular disease. Indeed, the top causes of death in
young and middle aged adults are very different from those that claim the lives of older adults.
For example, in Canada, accidents and self-harm are leading causes of death among those aged
25 to 44 years. After age 64 years, accidents are no longer in the top three, displaced by cancer
and heart disease.’

Most premature deaths among young and middle-aged adults are potentially highly
preventable. In many nations, alcohol use is an important risk factor for mortality.” ” About 6.0%
of all deaths among Canadians are alcohol-related — twice that for men than for women --
resulting in 144,142 potential years of life lost.” In other areas of the world, including Russia,
where alcohol consumption has emerged as a major public health concern, it is estimated that
43% of reported deaths among males aged 25 to 54 are attributed to hazardous drinking *. In
early and middle adulthood, alcohol leads to accidental death through impaired functioning and a
higher propensity for risky behavior among males.” '° We recently showed a higher risk for
injury due to serious assault in association with alcohol sales, especially among young urban
men."!" Stockwell found that rates of alcohol-related death in British Columbia, Canada increased
by 3.25% for each 20% increase in the density of private alcohol outlets.'? Greater alcohol outlet
density is associated with increased alcohol consumption and ensuing medical disease, injury,
crime and violence."

Studies suggest that the greater presence of chronic stressors at the residential level is
associated with poorer health. Recent research on material deprivation, socioeconomic
disadvantage, neighbourhood disorder and instability points to the negative impact of chronic
stressors on health. Neighbourhood stress is most pronounced in low-income areas, and areas
where mental and physical illness is more prevalent. Latkin and Curry'* and Matheson et al'’
argue that social disorganization is also an important contributor to chronic stress among

residents living in such disadvantaged neighbourhoods.
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o8}
:2L Evidence suggests that poverty — a known marker of socially disorganized §
2 neighbourhoods -- is also a driver of premature mortality.'® '” For example, there is a doubling in %
g death due to homicide among residents living in low-income versus high-income E’
; neighbourhoods'®. But beyond direct measures of income status, there may be additive benefit to %
9 using other area indicators of economic and neighbourhood social disorganization, such as the E
ﬂ presence of cheque cashing places (CCPs)."” Previous research suggests that CCPs are é-? 8’,;
ig opportunistically placed in low income neighbourhoods to meet the needs of more vulnerable % E
ig populations *°. We and others have shown that there is a linear relation between the density of ;‘L :;\-;
16 CCP and crime, independent of classic indicators of poverty. '* %! § ?Z
g What is not well understood is the nature of the individual and joint relation between ‘% §
;g CCP (as an indicator of neighbourhood social disorganization) and premature mortality, density § é
g; of alcohol sales outlets (as a neighbourhood indicator of alcohol availability) and premature E §
22 mortality. We explored this question in a setting where both retail in-store and on-premise g E
25 alcohol sales are completely regulated by provincial licencing, and in which there is detailed ‘é g
g? information on CCP density and premature mortality. %m%
28 ghe
29 -
32 Methods % ;g '§
32 This population based study was conducted in the City of Toronto, Canada using its 140 a §§
22 pre-defined neighbourhoods as the geographic units for analysis. These neighbourhoods, created gg—é
gg by the Social Policy Analysis and Research unit in the City's Social Development & % %
g; Administration Division, with assistance from Toronto Public Health, contain an average of E; %
39 7,000-10,000 residents (http://www.toronto.ca/demographics/neighbourhoods.htm). Toronto is g =
22 the largest city in the province of Ontario, where universal health care is available to virtually all E g
jé residents. % i
j’é The study outcome was premature mortality, defined as the number of deaths among ?T g
jg adults aged 20-59 years per 10,000 people. Mortality data were extracted from the Ontario é S
48 Mortality Data from 2005 to 2009 (Ontario Ministry of Health and Long -Term Care, 3 §
gg InteliHEALTH ONTARIO). Data were also available by sex. We pooled the data across all five ‘c'; 2
g; years due to the low annual number of premature deaths in each neighbourhood. . §
gj We explored two exposure variables, separately, and in combination. The first was the ;

°
35 neighbourhood density of CCPs. The second was the neighbourhood density of alcohol outlets. 2
g? Toronto CCPs were identified through online Google and Yellow Pages directory Internet é
58 ®
59 N
60 5 X

>
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29 <¢

searches, using the terms “cheque cashing”, “payday loans” and “cash”, as described
elsewhere.'' All alcohol outlets comprised all retail liquor'' and beer stores, as well as all on-
premise licenced facilities, including restaurants, bars, pubs, social clubs and hotels. We used
lists of licenced on-premise and retail outlets provided by the Ontario Ministry of the Attorney
General and the Liquor Control Board of Ontario as well as the Ontario Beer Stores. Thus, since
all retail and on-premise alcohol sales in Ontario are governmentally licenced and regulated, this
approach captures nearly all places where alcohol can be purchased by the public.

Using the address postal code, a CCP or alcohol outlet was assigned to a given Toronto
neighbourhood. The density of CCPs and alcohol outlets were each expressed as a number per
10,000 residents per neighbourhood, and then further assigned to a quintile based on ranking
neighbourhoods from lowest density (quintile 1) to highest (quintile 5). Quintiles were calculated
using the RANK procedure in SAS.

Based on previous work,”! as covariates, we assigned to each neighbourhood all-cause
police-reported crime from the 2006 Uniform Crime Reporting Survey

(http://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&SDDS=3302) and number of

full-access main bank branches (http://en.wikipedia.org/wiki/Big_Five_ (banks) — each per

10,000 residents, further transformed into quintiles. Neighbourhood prosperity, another
covariate, was expressed as a material deprivation index quintile, based on the 2006 Ontario
Marginalization Index 2% P/ ww-torontohealthprofiles.ca/onmare php \ fateria] deprivation includes six
census measures expressed as percentages: aged > 20 years without high school graduation, lone
parent families, population receiving government transfer payments, aged > 15 and unemployed,

living below the low income cut-off, and homes needing major repairs.

Data analysis

The association between premature mortality and the quintile-defined density of CCPs
was examined using Poisson regression, with the natural log of the number of residents in each
neighbourhood as the offset variable, based on the 2006 Canada Census
(http://en.wikipedia.org/wiki/Canada 2006_Census). An unadjusted relative risk (RR) and 95%

confidence interval (CI) expressed the relation between premature mortality and increasing CCP
density, with the lowest CCP quintile as the referent. Adjusted RRs (aRR) were calculated by
adding quintiles of crime, banks and material deprivation to the model, for males and females

combined, as well as individually by sex.
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o8}
1 <
2 The same unadjusted and adjusted models were used to explore the relation between ‘5
3 ©
4 alcohol outlet quintiles and premature mortality. We performed a separate analysis restricting the S
g alcohol outlets to those not typically associated with food service or accommodation (called 3
©
; “alcohol focused outlets” herein), namely, on-premise establishments designated for adult %
(%]
9 entertainment, bars, taverns, nightclubs, billiard/pool halls, gaming facilities, lounges, and E
10
11 stadiums, in addition to retail liquor and beer stores (Supplemental Table 2). Hence, the density 3 ﬁ
7 ©
ig of alcohol focused outlets was used as a more specific measure of alcohol-seeking behavior at % E
o (o]
1;* the neighbourhood level. g g
S 3
16 The joint effect (i.c., co-presence) of CCPs and alcohol outlets and their relation to § ?(:
17 )
18 premature mortality was analyzed by cross-categorizing neighbourhoods according to both CCP S §
19 . .. . . . . = B
20 quintile and alcohol outlet quintile. Due insufficient cell sizes, it was necessary to collapse the 3 8
c (o]
g% lowest two quintiles (Q1 and Q2) and highest two quintiles (Q4 and Q5) for each individual = %
Q o
gi variable before cross-categorizing them, resulting in 9 categories, with CCPs Q1 and Q2/Alcohol s 2
c ~
25 outlets Q1 and Q2 as the referent. We ran the same multivariable Poisson regression models as ‘é g
26 = @
27 above, separately for males and females. All statistical analyses were performed using SAS sm3
DR
gg Version 9.3 (SAS Institute Inc., Cary, North Carolina, USA). We calculated Moran’s I to assess gé N
Lo
32 spatial autocorrelation.”® All I values ranged from 0.07 to 0.10, suggesting very low levels of 2 § ';
o QO
32 spatial autocorrelation. The study was approved by the Research Ethics Board of St. Michael’s a §§
33 250
34 Hospital. 52 §
35 3 2
36 S
37 @ 3
38 Results > =
= O
38 In 2006, Toronto’s 140 neighbourhoods together had a population of 2,493,125 residents, 803
4 = 3
41 of whom 1,478,610 were aged 20 to 59 years, and 48% were male (Table 1). Overall, the density @ )
42 p @
43 of all alcohol outlets was 19.4 per 10,000, alcohol focused outlets 1.8 per 10,000, and CCPs 1.3 2 Z
2 32
jg per 10,000 persons. The average crime rate was 425.9 per 10,000 residents. 3 g
Q
. . . . . = 3
jg Among adult males aged 20 to 59 years, intentional self-harm, accidental poisoning and g o
]
48 liver disease were among the top-five causes of death (Supplemental Table 1). For females, § §
49 =]
50 cancer was the dominant cause of death, and intentional self-harm was among the top-five < Z
n N
g; causes. The premature mortality rate among all persons aged 20 to 59 years was 74.1 per 10,000 908:
gj residents, and was much higher for males (96.3 per 10,000) than females (55.9 per 10,000) §
55 (Table 1). H
56 3
57 3
58 ®
59 m
60 7 :
>
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There was a relation between CCP density and premature mortality (Table 2 and Figure
1). This was seen for males and females, and after adjusting for certain covariates. For example,
the RR between CCP Q5 vs. 1 was 1.22 (95% CI 1.12 to 1.34) for men and 1.14 (95% CI 1.01 to
1.28) for women.

The relation between the density of all alcohol outlets and premature mortality was U-
shaped, with the lowest risk at Q3, especially among males (Figure 1). Upon limiting the analysis
to alcohol focused outlets, the adjusted RR was significantly lower in Q2 and Q5 among men
(Table 2 and Figure 1).

In the joint analysis of the density of CCPs and all alcohol outlets, there was a
significantly increased risk of premature mortality for Q3 CCP with either Q1&2 or Q4&5
(Table 3, Figure 2). Neighbourhoods with joint CCP Q3 and alcohol-focused outlet Q3 density
had the highest aRR for death among males (1.54, 95% CI 1.36 to 1.75) and females (1.39, 95%
CI1.18 to 1.64).

Upon repeating the above analyses, but restricting the definition of premature mortality to
deaths between ages 20 and 49 years, the results were generally the same (Supplemental Tables 3
and 4).

In the aforementioned analyses, adding neighbourhood area (in square kilometers) to the

multivariable models did not significantly alter the study results (data not shown).

Discussion

Intentional self-harm, accidental poisoning and liver disease rank within the top-five
causes of premature death among males aged 20 to 59 years, who are nearly twice as likely as
females to die prematurely. Moderate to high neighbourhood density of CCPs was significantly
associated with a higher risk of premature mortality for both men and women, even after
adjusting for material deprivation, crime, and number of banks. Alcohol outlet density had a U-
shaped relation to premature mortality. In neighbourhoods with a low density of CCPs, the co-
presence of either low (Q1 and Q2), moderate (Q3) or high (Q4 and Q5) density of alcohol
outlets had virtually no relation to premature mortality.

Stockwell showed that the density of private liquor stores is independently associated
with local rates of alcohol-related death.'? Alcohol impairs cognitive functioning, and, when
combined with a higher propensity for risk-taking behaviors among males, increases their

likelihood of intentional and unintentional injury and death.” ' In a study of hospitalizations for
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o8}
:2L serious assault, we previously found that victimization increased with alcohol sales, especially §
2 among young urban men.'' For all alcohol outlets, at low to moderate density (Q2 and Q3), the %
g risk of premature mortality among males was at its lowest (Figure 1, middle panel). This E’
; association was not evident for alcohol focused outlets, however (Figure 1, lower panel). Unlike %
9 alcohol focused outlets, other licenced facilities, including restaurants and social clubs, function E
ﬂ as gathering places less centered on alcohol consumption (Supplemental Table 2), where 3 8’,:
ig intoxication is usually not tolerated and the hours of operation are limited.**** In the current g E
ig study, we attempted to clarify the relation between CCPs, with and without density of alcohol ;‘L :;\-;
16 sales outlets, and premature mortality. § ?Z
g Density of CCPs is certainly a proxy for poverty, itself an established risk factor for ‘% §
:zlg premature mortality.' 2*>*° However, in our analyses, we accounted for a complex measure of 3 §
g; poverty, namely, material deprivation. Previous research on CCPs suggests that they are «% %
22 opportunistically placed in low income neighbourhoods to meet the needs of more vulnerable g E
gg populations.”” We established a rationale early in the paper to suggest that CCPs are another ‘é §
27 measure of social disorganization with an independent effect on premature mortality. %g%
;g Previous research has observed an association between location of CCPs and violent %é %
32 crime,” ?' as well as alcohol sales and serious assault.'' ***' There is growing evidence about the gj_;f
32 negative effects of CCPs and pay day loan services on health and welfare of communities.'” *** §§§
22 Moreover, the link between alcohol sales and premature mortality is well established,2 82834 as is §§§
gg that between poverty and increased morbidity and mortality.’>* However, little attention has gj %
g; focused on premature death among young and middle-aged adults, despite the fact that many E; %
39 deaths are from intentional and unintentional self-harm, and thus, are potentially highly g =
32 preventable. Most studies considered premature mortality from birth to aged 75 years,'™ but the E é
jé differing age-related causes of death across this broad group obscures our deeper understanding % i
j’é of why young and middle-aged adults die. Furthermore, these latter populations constitute the ?T g
jg majority of the workforce, who are sensitive to the economic conditions that may contribute to é S
48 CCP density. Hence, it was both logical and novel for us to assess whether CCP density and 3 §
gg alcohol outlet density — both individually and together — impact on premature mortality at the ‘r'; 3
g; neighbourhood level, especially among young and middle-aged adults. This study was done . §
gj within a universal health setting in which all Ontario residents have full access to primary and ;
35 hospital care services. E
o
o5 :
60 9 X

>
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Study limitations

To reduce data suppression due to small cell sizes, we aggregated our data at the
neighbourhood level. Accordingly, the presence of an on-premise or retail alcohol sales outlet
did not necessarily reflect alcohol consumption by those who reside in a given neighbourhood.
Herein, we did not consider race/ethnicity, a potentially important confounder between low
income status and premature mortality. In the US, victims of violent crime are more likely to be
of Black or Hispanic ancestry > and assault-related premature mortality is four-fold higher in the

US than in Canada (http://www.conferenceboard.ca/hcp/details/health/premature-mortality-

rate.aspx). While CCPs are more concentrated in US ethnic minority enclaves % Toronto’s
neighbourhoods tend to be more ethnically diverse, and homicide is not a leading cause of death
(Supplemental Table 1). Given the cross-sectional nature of the data we could not assess when
CCPs or alcohol outlets were first introduced to each neighbourhood. We also could not assign a
neighbourhood postal code to persons of no fixed address. Future studies might examine changes
in mortality patterns with the opening and closing of CCPs or alcohol outlets, as well as creating
a category for persons without a residential address.

It is challenging to conduct large population-based studies on alcohol-related harm using
individual-level data on alcohol consumption.*'** Certainly, persons most apt to overuse alcohol
may be least likely to respond to household surveys,** * for example. Rather, a “birds-eye” view
like ours is often necessary, wherein individual alcohol consumption cannot be measured. In
Ontario, alcohol is completely regulated,'' enabling us to account for all places where alcohol is
sold, unlike in other Canadian provinces or US states, where private retail outlets exist.'>***’

Hence, in our study, where both retail in-store and on-premise alcohol sales were documented, it

was possible to evaluate the general availability of alcohol within the population.

Conclusion and implications

Our findings suggest that there may be a synergistic effect between alcohol outlets and
CCPs on premature mortality. Moderate to high saturation of CCPs, in combination with higher
presence of alcohol-focused outlets, was a particularly bad combination, in terms of the risk of
premature mortality. Thus, strategic placement of CCPs and alcohol-focused outlets in certain
areas may provide local residents with ready access to quick cash and the purchase of alcohol. A
provoking question that we cannot answer is whether economic bankruptcy foretells “health

bankruptcy”, which in turn may result in premature death? We can generally identify economic

10
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o
:2L bankruptcy at the individual level, and even at the area level, if it affects enough local residents. §
2 A high density of CCPs may be an economic signpost that health interventions are needed within %
g a community, including strategies that address the causes of premature death among men and E’
; women, such as intentional self-harm, poisoning and alcohol-related liver disease (Supplemental %
9 Table 1). Future research might explore the experiences of people faced with financial E
ﬂ bankruptcy and its impact on their overall mental and physical health. 3 8’,:
ig Solving the problem of alcohol-related harm at the community level is not easy.*® As g E
ig alcohol and CCP industries are each often government regulated, should there be a restriction on ;‘L :;\-;
16 the number of CCPs and/or the type of alcohol outlets in neighbourhoods with high rates of § ?Z
g premature death? While there is some compelling evidence for limiting alcohol sales*’ — both by ‘% §
;g number of outlets and hours of operation'* **>* — less is known about that for CCPs. One g §
g; approach to the latter would be to offer money management services for people at risk of alcohol «% §
22 overuse, in whom addiction overwhelms all aspects of their lives, including financial g E
25 instability'. In terms of CCPs themselves, we and others have argued that they are strategically ‘é g
g? placed where customers abound,'®*' °* and where mental illness and self-neglect are more ggl%
;g prevalent. This has implications for how we shape health improvement strategies among people %é é
32 living in such neighbourhoods. For example, offering support to these individuals, in terms of gj_;f
32 formal banking, budget management and addiction counseling all seem sensible as part of a §§§
22 strategy to reduce premature mortality. Moreover, physicians, nurses, addiction counselors and gg—é
gg social workers who help persons with alcohol problems might use an individual’s neighbourhood % %
g; as an indicator of their risk for health decline, and even recommend relocation to an area with E; %
39 few CCPs and alcohol outlets. For example, residential relocation has been associated with g =
32 greater cessation of injection drug use, especially moving from a highly deprived to less deprived g é
jé neighbourhood.”® For alcohol addiction, recovery is less likely among those who dwell in % i
j’é disadvantaged neighbourhoods.’' Certainly, the place where one lives partly determines health ?T g
jg behaviors and opportunities for health improvement. é S
48 In conclusion, in neighbourhoods with higher than expected rates of premature mortality, 3 §
gg lessening social disorganization might be achieved through encouraging use of formal banking ‘r'; E
g; methods and better money handling, alongside alcohol reduction strategies. One can then assess . §
gj whether there follows a decline in the rate of fatal and non-fatal intentional self-harm, poisoning ;
35 and acute liver disease. %
56 3
57 3
58 ®
59 N
60 11 -

>

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

BMJ Open Page 12 of 51

Acknowledgements

None.

Authors’ contributions

JR, FIM, and MC conceived and designed the study. FIM, JR, MC and PG were involved in data
collection. FIM, PG and AP performed data preparation and analysis. JR and FIM wrote
manuscript. MC and AP helped revised manuscript. All authors read and approved the final

manuscript.

Funding

The author(s) received no specific funding for this work.

Competing interest

The authors declare that they have no competing interest.

Data Sharing Statement

There are no unpublished data related to the current study.

* Jooyoasaboysnwseiq
Vv11-739 wewuedsq 1e 2oz ‘L aunr uo jwod [wg uadolwqy/:dny wouy pepeojumoq vTOZ Joquadaq LT U0 Z0900-7T0Z-uadolwa/9eTT 0T Se paysiignd isiy :uado cING

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

12

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

Page 13 of 51 BMJ Open

; z
2 References 5
3 ©
g
g 1. Cullen MR, Cummins C, Fuchs VR. Geographic and racial variation in premature mortality in =
6 the U.S.: analyzing the disparities. PLoSOne 2012;7(4):1-13. g*
7 =
8 2. Ouellet BL, Romeder JM, Lance JM. Premature mortality attributable to smoking and §
20 hazardous drinking in Canada. Am J Epidemiol 1979;109(4):451-63. 2
o &
g 3. Struijk EA, May AM, Beulens JW, et al. Development of methodology for disability-adjusted S 5
13 life years (DALY's) calculation based on real-life data. PLoSOne 2013;8(9):1-7. =z E
o (o2
14 S
15 4. Maniecka-Bryla I, Pikala M, Bryla M. Life years lost due to cardiovascular diseases. <: §
16 KardiolPol 2013;71(10):1065-72. § %
17 )
18 5. Rehm J, Patra J, Popova S. Alcohol-attributable mortality and potential years of life lost in GE:I §
:zlg Canada 2001: implications for prevention and policy. Addiction 2006;101(3):373-84. =1 g
c o
g; 6. Leading Causes of Death in Canada. Ottawa, 2012. E %
o
23 g >
24 7. Leon DA, Shkolnikov VM, McKee M. Alcohol and Russian mortality: a continuing crisis. E 8
25 Addiction 2009;104(10):1630-36. o g
26 I
217 8. Leon DA, Saburova L, Tomkins S, et al. Hazardous alcohol drinking and premature mortality g&‘ %
;g in Russia: a population based case-control study. Lancet 2007;369(9578):2001-09. gé %
S
32 9. Courtenay WH, Keeling RP. Men, gender, and health: toward an interdisciplinary approach. J %8 'g
32 Am CollHealth 2000;48(6):243-46. 2%z
33 ]
34 10. Courtenay WH. College men's health: an overview and a call to action. ] Am CollHealth Ny ?%
35 1998;46(6):279-90. g =
36 = 3
g; 11. Ray JG, Moineddin R, Bell CM, et al. Alcohol sales and risk of serious assault. PLoSMed i I
29 2008;5(5):0725-31. = €
g 3
40 =
41 12. Stockwell T, Zhao J, Macdonald S, et al. Impact on alcohol-related mortality of a rapid rise a é
42 in the density of private liquor outlets in British Columbia: a local area multi-level analysis. 2 2
43 Addiction 2011;106(4):768-76. o g
jg 13. Campbell CA, Hahn RA, Elder R, et al. The Effectiveness of Limiting Alcohol Outlet ) g
47 Density As a Means of Reducing Excessive Alcohol Consumption and Alcohol-Related Harms. T §
48 American Journal of Preventive Medicine 2009;37(6):556-69. :gT <
49 S @
50 14. Latkin CA, Aaron DC. Stressful Neighborhoods and Depression: A Prospective Study of the E N
o1 Impact of Neighborhood Disorder. Journal of Health and Social Behavior 2003;44(1):34-44. ' §
52 a
Q
gj 15. Matheson FI, Moineddin R, Dunn JR, et al. Urban neighborhoods, chronic stress, gender and o
55 depression. Social Science & Medicine 2006;63(10):2604-16. %
56 5
57 16. Fiscella K, Franks P. Poverty or Income Inequality as Predictor of Mortality: Longitudinal o
58 Cohort Study. BMJ: British Medical Journal 1997;314(7096):1724-27. I_E)I:I
59
60 13 E
>

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

BMJ Open

17. Backlund E, Sorlie PD, Johnson NJ. The shape of the relationship between income and
mortality in the United States. Evidence from the National Longitudinal Mortality Study. Ann
Epidemiol 1996;6(1):12-20; discussion 21-2.

18. Cubbin C, LeClere FB, Smith GS. Socioeconomic status and injury mortality: individual and
neighbourhood determinants. J Epidemiol Community Health 2000;54(7):517-24.

19. Kubrin CE, Squires GD, Graves SM, et al. Does fringe banking exacerbate neighborhood
crime rates? Criminology & Public Policy 2011;10(2):437-66.

20. Eskin SB. Check Cashing: a model statute. Secondary Check Cashing: a model statute. 1995
1995.

21. Ray JG, Boshari T, Gozdyra P, et al. Cheque Cashing Places: Preying on Areas with High
Crime. Sociology Mind 2013;3:278-83.

22. Matheson FI, Dunn JR, Smith KL, et al. Development of the Canadian Marginalization
Index: a new tool for the study of inequality. CanJ Public Health 2012;103(8 Suppl 2):S12-S16.

23. Anselin L. Local Indicators of Spatial Association—LISA. Geographical Analysis
1995;27(2):93-115.

24. Popova S, Giesbrecht N, Bekmuradov D, et al. Hours and Days of Sale and Density of
Alcohol Outlets: Impacts on Alcohol Consumption and Damage: A Systematic Review. Alcohol
and Alcoholism 2009;44(5):500-16.

25. Rossow I, Norstrom T. The impact of small changes in bar closing hours on violence. The
Norwegian experience from 18 cities. Addiction 2012;107(3):530-37.

26. Cheng ER, Kindig DA. Disparities in premature mortality between high- and low-income US
counties. Prev Chronic Dis 2012;9(1):1-11.

27. Doubeni CA, Schootman M, Major JM, et al. Health status, neighborhood socioeconomic
context, and premature mortality in the United States: The National Institutes of Health-AARP
Diet and Health Study. Am J Public Health 2012;102(4):680-88.

28. Katcher BS, Reiter RB, Aragon TJ. Estimating alcohol-related premature mortality in San
Francisco: use of population-attributable fractions from the global burden of disease study. BMC
Public Health 2010;10:1-10.

29. McCartney D, Scarborough P, Webster P, et al. Trends in social inequalities for premature
coronary heart disease mortality in Great Britain, 1994-2008: a time trend ecological study. BMJ
Open 2012;2(3):1-7.

30. Stevenson RJ, Lind B, Weatherburn D. The relationship between alcohol sales and assault in
New South Wales, Australia. Addiction 1999;94(3):397-410.

31. Livingston M. Alcohol outlet density and assault: a spatial analysis. Addiction
2008;103(4):619-28.

14

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 14 of 51

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwseiq
Vv11-739 wewuedsq 1e 2oz ‘L aunr uo jwod [wg uadolwqy/:dny wouy pepeojumoq vTOZ Joquadaq LT U0 Z0900-7T0Z-uadolwa/9eTT 0T Se paysiignd isiy :uado cING


http://bmjopen.bmj.com/

Page 15 of 51 BMJ Open

o8}

1 <
2 32. Fox JA, Woodall P. Cashed out: consumers pay steep premium to "bank" at check cashing 5
3 outlets. Secondary Cashed out: consumers pay steep premium to "bank" at check cashing outlets E
g 2006 2006. http://www.consumerfed.org/pdfs/CFA 2006_Check Cashing_Study111506.pdf. -
n

? 33. Logan A, Weller CE. Who Borrows From Payday Lenders? An Analysis of Newly Available 2
8 Data. Secondary Who Borrows From Payday Lenders? An Analysis of Newly Available Data %
9 2009 2009. http://www.americanprogress.org/issues/2009/03/pdf/payday_lending.pdf. g
10 @
11 34. Rehm J, Sulkowska U, Manczuk M, et al. Alcohol accounts for a high proportion of é-? g
ig premature mortality in central and eastern Europe. IntJ Epidemiol 2007;36(2):458-67. & =
(1] w

o (o2

ig 35. Aaron A. Social Class, Life Expectancy and Overall Mortality. The Milbank Memorial Fund < 3
16 Quarterly 1967;45(2):31-73. S 3
17 s 3
18 36. Link BG, Phelan J. Social Conditions As Fundamental Causes of Disease. Journal of Health S §
19 and Social Behavior 1995;35:80-94. 5 B
20 o S
c (2]

21 37. Davey Smith G, Hart C, Hole D, et al. Education and occupational social class: which is the = %
gg more important indicator of mortality risk? Journal of Epidemiology and community health ‘; S
24 1998;52(3):153-60. - "
25 . 2 g
26 38. Kuh D, Hardy R, Langenberg C, et al. Mortality in adults aged 26-54 years related to S
27 socioeconomic conditions in childhood and adulthood: post war birth cohort study. BMJ ) g‘%
28 2002;325:1076-80. 22 ~
29 § cQ
32 39. Sampson RJ, Lauritsen JL. Racial and Ethnic Disparities in Crime and Criminal Justice in the 2 § ';
32 United States. Crime and Justice 1997;21:311-74. %2 g
33 aZo
34 40. Smith M, M., Wackes J, Smith TE. Alternative financial service providers and the spatial s 8§
35 void hypothesis: the case of New Jersey and Delaware. Secondary Alternative financial service 32
36 providers and the spatial void hypothesis: the case of New Jersey and Delaware 2009 2009. E g
g; http://ideas.repec.org/p/fip/fedpcd/09-01.html. 3 =
zg 41. Hemstrdm O. Per capita alcohol consumption and ischaemic heart disease mortality. %- §
a1 Addiction 2001;96(1s1):93-112. 2 5
43 42. Ole-Jorgen S. Methodological Problems in the Analysis of Temporal Covariation Between o g
44 Alcohol Consumption and Ischemic Heart Disease. British Journal of Addiction 1983;78(2):157- 3 I
45 72. 8 S
46 2 2
j; 43. Ely M, Hardy R, Longford NT, et al. Methods of estimating individual levels of alcohol % <
49 consumption in the general population. Secondary Methods of estimating individual levels of 3 %
50 alcohol consumption in the general population 2001 2001. 3
51 208
52 44. McCoy TP, Ip EH, Blocker JN, et al. Attrition bias in a U.S. Internet survey of alcohol use g‘
gi among college freshmen. J StudAlcohol Drugs 2009;70(4):606-14. o
D

©

gg 45. Grittner U, Gmel G, Ripatti S, et al. Missing value imputation in longitudinal measures of %
57 alcohol consumption. IntJ MethodsPsychiatrRes 2011;20(1):50-61. o
58 ®
59 N
60 15 :
>

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

BMJ Open

46. Zalcman RF, Mann RE. The effects of privatization of alcohol sales in Alberta on suicide
mortality rates. Contemporary Drug Problems 2007;34(4):589-609.

47. CAMH. Retail Alcohol Monopolies and Regulation: Preserving the Public Interest Position

Paper. Secondary Retail Alcohol Monopolies and Regulation: Preserving the Public Interest
Position Paper 2004 2004.

48. Shakeshaft A, Doran C, Petrie D, et al. The effectiveness of community action in reducing
risky alcohol consumption and harm: a cluster randomised controlled trial. PLoSMed
2014;11(3):1-14.

49. Brand DA, Saisana M, Rynn LA, et al. Comparative analysis of alcohol control policies in 30
countries. PLoSMed 2007;4(4):0752-59.

50. MADD. Provincial Liquor Boards: Meeting the best interests of Canadians. MADD Canada
Policy Backgrounder - Revised May 2013. In: (2013) M, ed. Ontario.
http://www.madd.ca/media/docs/MADD_Canada_Provincial Liquor Boards.pdf. , 2013.

51. Buu A, Mansour M, Wang J, et al. Alcoholism Effects on Social Migration and
Neighborhood Effects on Alcoholism Over the Course of 12A Years. Alcoholism: Clinical and
Experimental Research 2007;31(9):1545-51.

52. Buckland J. Hard choices: financial exclusion, fringe banks, and poverty in urban Canada.
Toronto: University of Toronto Press, 2012.

53. Genberg BL, Gange SJ, Go VF, et al. The effect of neighborhood deprivation and residential
relocation on long-term injection cessation among injection drug users (IDUs) in Baltimore,
Maryland. Addiction 2011;106(11):1966-74.

16

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 16 of 51

'saIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwselq
Vv11-Zz39 wewpedsq 1e 2oz ‘L aunr uo jwod [wg uadolway/:dny wouy pepeojumoq vT0Z Joquadaq LT U0 Z£0900-7T0Z-uadolwa/9eTT 0T Se paysiignd isiy :uado cING


http://bmjopen.bmj.com/

Page 17 of 51 BMJ Open

Figure 1. Risk of premature mortality in relation to cheque cashing places (CCP) and alcohol outlet
quintiles (Q), presented for males females together and separately. Next to each quintile label is the
rate of premature mortality per 10,000 adults aged 20 to 59 years. Alcohol focused outlets were limited to
specific on-premise alcohol licenced facilities (see Supplemental Table 2), as well as well as all liquor
and beer stores.

©CoO~NOUITA,WNPE

Figure 2. Risk of premature mortality in relation to the joint effect of cheque cashing places (CCP)
13 and alcohol outlet quintiles (Q), presented for males females separately. Next to each quintile label is
14 the rate of premature mortality per 10,000 adults aged 20 to 59 years. Alcohol focused outlets were

15 limited to specific on-premise alcohol licenced facilities (see Supplemental Table 2), as well as well as all
liquor and beer stores.
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Table 1. Description of study variables for all 140 neighbourhoods in Toronto, Canada.

Page 18 of 51

Variable Value for that variable
Population of Toronto (2006)
Total size of population studied for all ages, across all neighbourhoods 2 493 125
Total number of residents aged 20-59 years, across all neighbourhoods 1478 610
% male of residents aged 20-59 years, across all neighbourhoods 48.4
Mean (SD) number of residents per neighbourhood aged 20-59 years 10 562 (5115)
Mean (SD) number of residents per neighbourhood aged 20-49 years 8307 (4149)

Mean (SD) number of males aged 20-59 years per 10 000 residents

5113 (2520)

Mean (SD) number of females aged 20-59 years per 10 000 residents

5448 (2623)

Mean (SD) number of males aged 20-49 years per 10 000 residents 4042 (2061)
Mean (SD) number of females aged 20-49 years per 10 000 residents 4264 (2110)
All alcohol outlets*
Total number for all neighbourhoods 4626
Mean (SD) number per 10 000 residents 19.4 (23.7)
Number (%) of neighbourhoods with no outlets 1(0.7)
Number (%) of neighbourhoods with > I outlets 139 (99.3)
Alcohol focused outlets**
Total number for all neighbourhoods 428
Mean (SD) number per 10 000 residents 1.8 (2.4)
Number (%) of neighbourhoods with no outlets 34 (24.3)
Number (%) of neighbourhoods with > 1 outlets 106 (75.7)
Median (IQR) material deprivation index 4(3)
Banks
Total number for all neighbourhoods 472
Mean (SD) number per 10 000 residents 1.9 (1.6)
Number (%) of neighbourhoods with no banks 14 (10.0)
Number (%) of neighbourhoods with > 1 banks 126 (90.0)

All crime (2006)

Mean (SD) number of all crimes per 10 000 residents

425.9 (255.6)

‘saiIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

Mean (SD) number of violent crimes per 10 000 residents 103.5 (54.3)
Cheque cashing places
Total number for all neighbourhoods 310
Mean (SD) number of cheque cashing places per 10 000 residents 1.3(1.4)
Number (%) of neighbourhoods with no cheque cashing places 42 (30.0)
Number (%) of neighbourhoods with > I cheque cashing places 98 (70.0)
Premature deaths among adults aged 20-59 years
Total number for all neighbourhoods 10 862
Total number among males for all neighbourhoods 6 831
Total number among females for all neighbourhoods 4181
Mean (SD) number of deaths per 10 000 residents aged 20-59 years 74.1 (27.7)
Mean (SD) number of deaths per 10 000 male residents aged 20-59 years 96.3 (36.7)
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| Mean (SD) number of female deaths per 10 000 female residents aged 20-59 years | 55.9 (18.1)

* Includes all on-premise alcohol licenced facilities, as well as liquor and beer stores.
** Restricted to specific on-premise alcohol licenced facilities (see Supplemental Table 2), as well as well as liquor
and beer stores.
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Table 2. Risk of premature mortality among adults aged 20 to 59 years in relation to density of cheque cashing place (CCP) or alcohol outlet quintiles.

Crude relative risk (95% confidence interval)

Adjusted relative risk (95% confidence interval )*

All

Males

Females

All

Males

Females

CCP quintile

0

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

02

1.01 (0.95 to 1.07)

0.99 (0.92 to 1.07)

0.98 (0.90 to 1.08)

0.96 (0.91 to 1.03)

0.96 (0.88 to 1.04)

0.96 (0.87 to 1.06)

03

1.34 (1.26 to 1.43)

1.36 (1.26 to 1.48)

1.26 (1.14 to 1.39)

1.17 (1.09 to 1.26)

1.20 (1.10 to 1.31)

1.15 (1.03 to 1.28)

04

123 (1.16 to 1.31)

1.26 (1.17 to 1.36)

1.10 (1.00 to 1.21)

1.05 (0.98 to 1.12)

1.09 (1.00 to 1.19)

1.00 (0.90 to 1.12)

05

1.41 (1.33 to 1.49)

1.42 (132 t0 1.52)

1.25 (1.14 to 1.36)

1.19 (1.11 to 1.28)

1.22 (1.12 to 1.34)

1.14 (1.01 to 1.28)

All alcohol outlet quintile**

01

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

02

0.96 (0.90 to 1.03)

0.93 (0.85 to 1.01)

1.00 (0.90 to 1.11)

0.93 (0.87 to 1.00)

0.90 (0.82 to 0.98)

0.99 (0.88 to 1.11)

Q3

0.92 (0.86 to 0.98)

0.86 (0.78 t0 0.93)

0.98 (0.88 to 1.09)

0.89 (0.83 to 0.96)

0.85 (0.77 to 0.93)

0.97 (0.86 to 1.09)

04

1.10 (1.03 to 1.17)

1.07 (0.99 to 1.16)

1.07 (0.96 to 1.18)

1.00 (0.93 to 1.08)

0.99 (0.90 to 1.09)

1.03 (0.91 to 1.16)

05

1.06 (0.99 to 1.13)

1.01 (0.94 to 1.09)

1.02 (0.93 to 1.14)

0.99 (0.91 to 1.07)

0.96 (0.87 to 1.06)

1.02 (0.89 to 1.16)

Alcohol focused outlet
quintile***

0l

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

02

0.98 (0.92 to 1.06)

0.97 (0.89 to 1.06)

0.94 (0.84 to 1.06)

0.89 (0.83 t0 0.97)

0.89 (0.81 to 0.99)

0.90 (0.79 to 1.02)

Q3

1.15 (1.08 to 1.22)

1.11 (1.03t0 1.19)

1.11 (1.01 to 1.22)

1.01 (0.94 to 1.08)

0.99 (0.90 to 1.08)

1.04 (0.93 to 1.17)

04

1.12 (1.06 to 1.20)

1.09 (1.01 to 1.18)

1.06 (0.96 to 1.17)

1.00 (0.93 to 1.08)

0.98 (0.89 to 1.08)

1.01 (0.90 to 1.14)

05

1.07 (1.01 to 1.14)

1.01 (0.93 to 1.09)

1.05 (0.95 to 1.15)

0.90 (0.83 to 0.98)

0.85 (0.76 to 0.94)

0.98 (0.86 to 1.12)

* All models were adjusted for material deprivation quintile and crime quintile, while the analysis of CCPs was also adjusted for number of banks.

** Includes all on-premise alcohol licenced facilities, as well as liquor and beer stores.

*** Restricted to specific on-premise alcohol licenced facilities (see Supplemental Table 2), as well as well as liquor and beer stores.
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1

2

3 Table 3. Risk of premature mortality among adults aged 20 to 59 years in relation to joint density of cheque cashing place (CCP) and alcohol outlet

g quintiles.

? Crude relative risk (95% confidence interval) Adjusted relative risk (95% confidence interval )*

8 Overall Males Females Overall Males Females

9 Joint CCP/All alcohol outlet

10 quintiles**

11 01&2/Q1&2 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent)
12 01&2/03 1.02 (0.94 to 1.10) 0.95 (0.86 to 1.05) 1.07 (0.95 to 1.20) 1.07 (0.99 to 1.16) 1.00 (0.91to 1.11) | 1.10 (0.98 to 1.25)
ii 01&2/04&5 0.88 (0.82 t0 0.94) 0.86 (0.79 to 0.94) 0.86 (0.77 to 0.96) 0.95 (0.87 to 1.04) 0.99 (0.89 to 1.10) | 0.90 (0.79 to 1.03)
15 03/01&2 1.30 (1.20 to 1.41) 1.31 (1.18 to 1.45) 1.24 (1.09 to 1.41) 1.17 (1.08 to 1.28) 1.19(1.07 to 1.32) | 1.14(1.00 to 1.31)
16 03/03 0.90 (0.75 t0 1.07) 0.86 (0.69 to 1.08) 0.87 (0.65 to 1.15) 0.74 (0.62 to 0.89) 0.73 (0.58 t0 0.92) | 0.76 (0.57 to 1.02)
17 03/04&5 1.40 (1.28 to 1.52) 1.39 (1.25 to 1.55) 1.32 (1.15t0 1.52) 1.34 (1.22 to 1.48) 1.41 (1.25t0 1.60) | 1.28 (1.09 to 1.50)
18 04&5/Q1&2 1.25 (1.14 to 1.38) 1.27 (1.13 to 1.43) 1.10 (0.94 to 1.28) 1.13 (1.02 to 1.25) 1.17 (1.03 to 1.33) | 1.03 (0.87 to 1.22)
:zlg 04&5/03 1.06 (0.98 to 1.15) 1.07 (0.96 to 1.18) 1.03 (0.90 to 1.17) 0.93 (0.85 to 1.02) 0.97 (0.86 to 1.08) | 0.94 (0.82 to 1.07)
21 04&5/04&5 1.34 (1.27 to 1.42) 1.33 (1.25 t0 1.43) 1.20(1.10to 1.31) 1.21 (1.13 to 1.30) 1.26 (1.15t0 1.38) [ 1.13(1.00 to 1.26)
22 Joint CCP/Alcohol focused

23 outlet quintiles***

24 01&2/01&2 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent)
gg 01&2/03 1.26 (1.17 to 1.36) 1.23 (1.12 to 1.35) 1.19 (1.06 to 1.33) 1.13 (1.04 to 1.23) 1.12 (1.01 to 1.25) | 1.13 (0.99 to 1.29)
27 01&2/04&5 1.04 (0.97 to 1.12) 0.97 (0.88 to 1.06) 1.03 (0.92 to 1.15) 1.04 (0.95 to 1.13) 0.98 (0.88to 1.10) | 1.07 (0.93 to 1.22)
28 03/01&2 1.36 (1.24 to 1.48) 1.40 (1.25 to 1.56) 1.21 (1.05 to 1.39) 1.12 (1.02 to 1.24) 1.15(1.02 to 1.30) | 1.08 (0.93 to 1.27)
29 03/03 1.67 (1.52 to 1.83) 1.66 (1.48 to 1.86) 1.47 (1.27 to 1.71) 1.51 (1.37 to 1.67) 1.54 (1.36 t0 1.75) | 1.39 (1.18 to 1.64)
30 03/04&5 1.31 (1.17 to 1.46) 1.22 (1.05 to 1.41) 1.39(1.17 to 1.65) 1.17 (1.03 to 1.32) 1.12 (0.95t0 1.31) | 1.33(1.10to 1.61)
g; 04&5/01&2 1.63 (1.49 to 1.79) 1.67 (1.50 to 1.87) 1.36 (1.17 to 1.58) 1.32 (1.19 to 1.46) 1.37 (1.20 to 1.55) | 1.21(1.02 to 1.43)
33 04&5/03 1.32 (1.22 to 1.42) 1.29 (1.17 to 1.43) 1.23 (1.09 to 1.39) 1.11 (1.02 to 1.22) 1.12 (1.00 to 1.26) | 1.13(0.98 to 1.30)
34 04&5/04&5 1.43 (1.35 t0 1.52) 1.42 (1.31 to 1.52) 1.24 (1.13 to 1.36) 1.20 (1.11 to 1.30) 1.21 (1.09to 1.34) | 1.15(1.01 to 1.31)
35

36

g; * All models were adjusted for material deprivation quintile and crime quintile, while the analysis of CCPs was also adjusted for number of banks.

28 ** Includes all on-premise alcohol licenced facilities, as well as liquor and beer stores.

j; *** Restricted to specific on-premise alcohol licenced facilities (see Supplemental Table 2), as well as well as liquor and beer stores
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1 =

2 Abstract o

3 : . : ?

4 Objective: Alcohol overuse and poverty, each associated with premature death, often co-exist 3

2 within socially disorganized neighborhoods. Cheque cashing places (CCPs) may be @

©

Z; opportunistically placed in socially disorganized neighbourhoods, where customers abound. We §

(%]

9 explored whether neighbourhood density of CCPs and alcohol outlets are, individually, and in E

10 @

11 combination, related to premature mortality among adults. :0,-? ‘é

. . 7

ig Design: Retrospective population-based study. = E

o (o]

1‘51 Setting: AH-140 neighbourhoods in Toronto, Ontario, 2005-2009. g g

S 3

16 Participants: Adults aged 20-59 years. § %

17 )

18 Measures: Our primary outcome was premature all-cause mortality among adults aged 20-59 ‘% §

19 . .. . . = %

20 years. Across al-neighbourhoods we explored, separately and jointly, neighbourhood density of 3 §
c

%g CCPs and alcohol outlets and their relation to premature mortality. Poisson regression provided E %

o

gi was-used-to-generate-relative risks (aRRs) and 95% confidence intervals (Cls), adjusting for s 2

c ~

gg material deprivation quintile, crime quintile and number of banks. A separate analysis examined § g

= 0]

27 alcohol-focused establishments, namely, on-premise establishments like bars and nightclubs, sm3

DR

28 retail liquor and beer stores. 230

29 °Gi

32 Results: Intentional self-harm, accidental poisoning and liver disease were among the top-five 2 § ';

SRS

32 causes of premature death among males aged 20-59 vears. The premature mortality rate was 96.3 3 §§

33 250

34 per 10,000 males and 55.9 per 10,000 females. Comparing the highest vs. lowest CCP quintiles s 9§

35 : . 32

36 (Q), the aRR for death was 1.22 (95% CI 1.12-1.34) in men and 1.14 (95% CI 1.01-1.28) in > 3
=]

3

2573 women. The association between alcohol outlet density and premature mortality was U-shaped, i =

= S

39 CCP Q3 and alcohol-focused outlet Q3 density had the highest aRR for death among males 803

40 Z 3

41 (1.54, 95% CI 1.36-1.75) and females (1.39, 95% CI 1.18-1.64). @ g

42 . . . . g 2

43 Conclusion: There is a non-linear synergistic effect of CCP and alcohol outlet density on a o

@ 3

jg premature mortality, even upon controlling for conventional measures of poverty. In socially 3 8
Q

. . . . . . . = 3

jg disorganized neighbourhoods, formal banking and alcohol reduction strategies might be added to g o

> ]

48 health promotion policies aimed at reducing premature mortality. 3 £

49 S 3

50 o g

51 208

50 Keywords: Premature mortality, cheque cashing places, cheque cashing outlets, ethanol, alcohol 93’:

gi sales, bars, gender, poverty. §

55 5

56 3

57 3

58 ®

59 N

60 2 :

>
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Strengths and Limitations of the Study

Premature death among young and middle-aged adults has received little attention,
despite the fact that many deaths are accidental and potentially highly preventable.
This study was done within a universal health setting in which all residents have full
access to primary and hospital care services, and where both retail in-store and on-
premise alcohol sales are completely regulated by provincial licencing.

We evaluated a novel marker of neighbourhood social disorganization --— cheque cashing

outlet density -- and its impact on premature mortality. alone, and in combination with

alcohol outlet density.

We did not capture alcohol consumption at the individual level, nor did we consider
race/ethnicity, a potentially important confounder between low income status and

premature mortality.
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. <
2 Background 9
2 Preventing untimely or premature death is a major goal of healthcare and public health %
2 programs. Current definitions of “premature mortality” differ, but most studies use an age range E’
g of birth to 75 years.' While this broad age range may identify potential years of life lost," it %
9 may obscure our understanding of those factors that are preventable in adulthood. The reason is E
ig that most deaths among children are from events arising around or in the perinatal period, while 3 ﬁ
ig most seniors succumb to cancer or cardiovascular disease. Indeed, the top causes of death in % 5
1‘51 young and middle aged adults are very different from those that claim the lives of older adults. Q: g
16 For example, in Canada, accidents and self-harm are leading causes of death among those aged § ?Z
ig 25 to 44 years. After age 64 years, accidents are no longer in the top three, displaced by cancer “3 §
;g and heart disease.’ 3 §
g; Most premature deaths among young and middle-aged adults are potentially highly «% §
gi preventable. In many nations, alcohol use is an important risk factor for mortality.” ” About 6.0% S E
25 of all deaths among Canadians are alcohol-related — twice that for men than for women -- % g
g? resulting in 144,142 potential vears of life lost.’ In other areas of the world, including Russia, ggl%
gg where alcohol consumption has emerged as a major public health concern, it is estimated that %é é
32 43% of reported deaths among males aged 25 to 54 are attributed to hazardous drinking *. In %é:'g
32 early and middle adulthood, alcohol leads to accidental death through impaired functioning and a a §§
gi higher propensity for risky behavior among males.’ '* We recently showed a higher risk for §3§
gg injury due to serious assault in association with alcohol sales, especially among young urban gj %
g; men.'" Stockwell found that rates of alcohol-related death in British Columbia, Canada increased E; g
39 by 3.25% for each 20% increase in the density of private alcohol outlets.'? Greater alcohol outlet § %
22 density is associated with increased alcohol consumption and ensuing medical disease, injury, E é
jé crime; and violence." % §
jg Studies suggest that the greater presence of chronic stressors at the residential level is ?_J g
jg associated with poorer health. Recent research on material deprivation, socioeconomic é S
48 disadvantage, neighbourhood disorder and instability points to the negative impact of chronic 3 §
gg stressors on health. Neighbourhood stress is most pronounced in low-income areas, and areas ‘:E Z
g; where mental and physical illness is more prevalent. Latkin and Curry'* and Matheson et al' . §
gi argue that social disorganization is also an important contributor to chronic stress among ;
55 residents living in such disadvantaged neighbourhoods. E
i
o5
60 4 X

>
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Evidence suggests that poverty — a known marker of socially disorganized

neighbourhoods -- is also a driver of premature mortality.'® '’ For example, there is a doubling in

death due to homicide among residents living in low-income versus high-income

neighbourhoods'®. But beyond direct measures of income status, there may be additive benefit to

using other area indicators of economic and neighbourhood social disorganization, such as the

presence of cheque cashing places (CCPs).'” Previous research suggests that CCPs are

opportunistically placed in low income neighbourhoods to meet the needs of more vulnerable

populations 2 We and others have shown that there is a linear relation between the density of

CCP and crime, independent of classic indicators of poverty. ' %!

What is not well understood is the nature of the individual and joint relation between

CCP (as an indicator of neighbourhood social disorganization) and premature mortality, density

of alcohol sales outlets (as a neighbourhood indicator of alcohol availability) and premature

mortality. We explored this question in a setting where both retail in-store and on-premise
alcohol sales are completely regulated by provincial licencing, and in which there is detailed

information on CCP density and premature mortality.

Methods

This population based study was conducted in the City of Toronto, Canada using its 140
pre-defined neighbourhoods as the geographic units for analysis. These neighbourhoods, created
by the Social Policy Analysis and Research unit in the City's Social Development &
Administration Division, with assistance from Toronto Public Health, contain an average of

7,000-10,000 residents (http://www.toronto.ca/demographics/neighbourhoods.htm). Toronto is

the largest city in the province of Ontario, where universal health care is available to virtually all

residents.

The study outcome was premature mortality, defined as the number of deaths among

adults aged 20-59 vyears per 10,000 people. Mortality data were extracted from the Ontario

Mortality Data from 2005 to 2009 (Ontario Ministry of Health and Long -Term Care,
InteliHEALTH ONTARIO). Data were also available by sex. We pooled the data across all five

years due to the low annual number of premature deaths in each neighbourhood.

We explored two exposure variables, separately, and in combination. The first was the
neighbourhood density of CCPs. The second was the neighbourhood density of alcohol outlets.

Toronto CCPs were identified through online Google and Yellow Pages directory Internet
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©
; searches, using the terms “cheque cashing”, “payday loans” and “cash”, as described §
2 elsewhere.'' All alcohol outlets comprised all retail liquor'' and beer stores, as well as all on- r_ﬂbh
2 premise licenced facilities, including restaurants, bars, pubs, social clubs and hotels. We used g
g lists of licenced on-premise and retail outlets provided by the Ontario Ministry of the Attorney %
9 General and the Liquor Control Board of Ontario as well as the Ontario Beer Stores. Thus, since 8
12 all retail and on-premise alcohol sales in Ontario are governmentally licenced and regulated, this g 9"’,:
ig approach captures nearly all places where alcohol can be purchased by the public. % E
1‘51 Using the address postal code, a CCP or alcohol outlet was assigned to a given Toronto % ;\;
16 neighbourhood. The density of CCPs and alcohol outlets were each expressed as a number per § ?Z
g 10,000 residents per neighbourhood, and then further assigned to a quintile based on ranking “3 §
;g neighbourhoods from lowest density (quintile 1) to highest (quintile 5). Quintiles were calculated § é
g; using the RANK procedure in SAS. E §
gi Based on previous work,”! as covariates, we assigned to each neighbourhood all-cause g E
25 police-reported crime from the 2006 Uniform Crime Reporting Survey § g
g? (http://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&SDDS=3302) and number of %g%
ég full-access main bank branches (http://en.wikipedia.org/wiki/Big_Five_ (banks) — each per gé §
22 10,000 residents, further transformed into quintiles. Neighbourhood prosperity, another %;;:;
32 covariate, was expressed as a material deprivation index quintile, based on the 2006 Ontario §§§
gi Marginalization Index 2% P/ torontohealthprofiles.ca/onmarg php \ fateria] deprivation includes six & 8%
32 census measures expressed as percentages: aged > 20 years without high school graduation, lone % %
2573 parent families, population receiving government transfer payments, aged > 15 and unemployed, E; g
28 living below the low income cut-off, and homes needing major repairs. g: %
41 @ g
42 5 3
43 Data analysis ; g
jg The association between premature mortality and the quintile-defined density of CCPs ?T éﬁ
jg was examined using Poisson regression, with the natural log of the number of residents in each g §
48 neighbourhood as the offset variable, based on the 2006 Canada Census 3 §
gg (http://en.wikipedia.org/wiki/Canada 2006_Census). An unadjusted relative risk (RR) and 95% % E
g; confidence interval (CI) expressed the relation between premature mortality and increasing CCP . §
gi density, with the lowest CCP quintile as the referent. Adjusted RRs (aRR) were calculated by g
gg adding quintiles of crime, banks and material deprivation to the model, for males and females %
57 combined, as well as individually by sex. 3
58 ®
59 N
60 6 X

>
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The same unadjusted and adjusted models were used to explore the relation between
alcohol outlet quintiles and premature mortality. We performed a separate analysis restricting the
alcohol outlets to those not typically associated with food service or accommodation (called
“alcohol focused outlets” herein), namely, on-premise establishments designated for adult
entertainment, bars, taverns, nightclubs, billiard/pool halls, gaming facilities, lounges, and

stadiums, in addition to retail liquor and beer stores (Supplemental Table 2). Hence, the density

of alcohol focused outlets was used as a more specific measure of alcohol-seeking behavior at

the neighbourhood level.
The joint effect (i.e., co-presence) of CCPs and alcohol outlets and their relation to

premature mortality was analyzed by cross-categorizing neighbourhoods according to both CCP

quintile and alcohol outlet quintile. Due insufficient cell sizes, it was necessary to collapse the

lowest two quintiles (Q1 and Q2) and highest two quintiles (Q4 and Q5) for each individual

variable before cross-categorizing them, resulting in 9 categories, with CCPs Q1 and Q2/Alcohol

outlets Q1 and Q2 as the referent. We ran the same multivariable Poisson regression models as
above, separately for males and females. All statistical analyses were performed using SAS

Version 9.3 (SAS Institute Inc., Cary, North Carolina, USA). We calculated Moran’s I to assess

spatial autocorrelation.® All I values ranged from 0.07 to 0.10. suggesting very low levels of

spatial autocorrelation. The study was approved by the Research Ethics Board of St. Michael’s

Hospital.

Results

In 2006, Toronto’s 140 neighbourhoods together had a population of 2,493,125 residents,
of whom 1,478,610 were aged 20 to 59 years, and 48% were male (Table 1). Overall, the density
of all alcohol outlets was 19.4 per 10,000, alcohol focused outlets 1.8 per 10,000, and CCPs 1.3
per 10,000 persons. The average crime rate was 425.9 per 10,000 residents.

Among adult males aged 20 to 59 years, intentional self-harm, accidental poisoning and
liver disease were among the top-five causes of death (Supplemental Table 1). For females,
cancer was the dominant cause of death, and intentional self-harm was among the top-five
causes. The premature mortality rate among all persons aged 20 to 59 years was 74.1 per 10,000

residents, and was much higher for males (96.3 per 10.000) than females (55.9 per 10.000)
(Table 1).
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©
1 <
2 There was a relation between CCP density and premature mortality (Table 2 and Figure ‘5
3 ©
4 1). This was seen for males and females, and after adjusting for certain covariates. For example, S
g the RR between CCP Q5 vs. 1 was 1.22 (95% CI 1.12 to 1.34) for men and 1.14 (95% CI 1.01 to g
©
g 1.28) for women. s
(%]
9 The relation between the density of all alcohol outlets and premature mortality was U- E
10 @
11 shaped, with the lowest risk at Q3, especially among males (Figure 1). Upon limiting the analysis 3 2
7 ©
ig to alcohol focused outlets, the adjusted RR was significantly lower in Q2 and Q5 among men % E
o (o]
1‘51 (Table 2 and Figure 1). g g
S 3
16 In the joint analysis of the density of CCPs and all alcohol outlets, there was a § ?(:
17 = 3
18 significantly increased risk of premature mortality for Q3 CCP with either Q1&2 or Q4&5 S §
19 . . e e . = %
20 (Table 3, Figure 2). Neighbourhoods with joint CCP Q3 and alcohol-focused outlet Q3 density 3 8
c (o]
g; had the highest aRR for death among males (1.54, 95% CI 1.36 to 1.75) and females (1.39, 95% s 3
Q@ o
23 CI 1.18 to 1.64). s 2
24 s X
25 Upon repeating the above analyses, but restricting the definition of premature mortality to o g
26 = @
27 deaths between ages 20 and 49 years, the results were generally the same (Supplemental Tables 3 %D:l 3
28 2H2
e and 4). 3 g 3
32 In the aforementioned analyses, adding neighbourhood area (in square kilometers) to the 2 § ';
o mQ
32 multivariable models did not significantly alter the study results (data not shown). 28%g
33 235
34 528
35 3 2
36 Discussion S 3
37 () i
gg Intentional self-harm, accidental poisoning and liver disease rank within the top-five E 3
3
40 causes of premature death among males aged 20 to 59 years, who are nearly twice as likely as = _%
41 e 9
42 females to die prematurely. Moderate to high neighbourhood density of CCPs was significantly ® E
=
ji associated with a higher risk of premature mortality for both men and women, even after % é’
3 5
jg adjusting for material deprivation, crime, and number of banks. Alcohol outlet density had a U- 2 3
a7 shaped relation to premature mortality. In neighbourhoods with a low density of CCPs, the co- % S
48 c
49 presence of either low (Q1_and Q2), moderate (Q3) or high (Q4_and Q5) density of alcohol § 3
50 5
51 outlets had virtually no relation to premature mortality. & N
N
gg Stockwell showed that the density of private liquor stores is independently associated Q
o
2‘51 with local rates of alcohol-related death.'* Alcohol impairs cognitive functioning, and, when %
56 combined with a higher propensity for risk-taking behaviors among males, increases their %
57 =1
58 likelihood of intentional and unintentional injury and death.’ '° In a study of hospitalizations for o
59 N
60 8 :
>
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serious assault, we previously found that victimization increased with alcohol sales, especially

among young urban men.!! For all alcohol outlets, at low to moderate density (Q2 and Q3). the

risk of premature mortality among males was at its lowest (Figure 1, middle panel). This

association was not evident for alcohol focused outlets, however (Figure 1. lower panel). Unlike

alcohol focused outlets, other licenced facilities, including restaurants and social clubs, function

as gathering places less centered on alcohol consumption (Supplemental Table 2), where
42425

intoxication is usually not tolerated and the hours of operation are limite In the current

study., we attempted to clarify the relation between CCPs. with and without density of alcohol

sales outlets, and premature mortality.

Density of CCPs is certainly a proxy for poverty, itself an established risk factor for

premature mortality.' 22’ However, in our analyses, we accounted for a complex measure of

poverty, namely, material deprivation. Previous research on CCPs suggests that they are

opportunistically placed in low income neighbourhoods to meet the needs of more vulnerable

populations.20 We established a rationale early in the paper to suggest that CCPs are another

measure of social disorganization with an independent effect on premature mortality.

Previous research has observed an association between location of CCPs and violent

1921 a5 well as alcohol sales and serious assault.'' ***' There is growing evidence about the

193233

crime,

negative effects of CCPs and pay day loan services on health and welfare of communities.

282834
d,

Moreover, the link between alcohol sales and premature mortality is well establishe as is

338 However, little attention has

that between poverty and increased morbidity and mortality.
focused on premature death among young and middle-aged adults, despite the fact that many

deaths are from intentional and unintentional self-harm, and thus, are potentially highly

preventable. Most studies considered premature mortality from birth to aged 75 years,'™ but the

differing age-related causes of death across this broad group obscures our deeper understanding
of why young and middle-aged adults die. Furthermore, these latter populations constitutes the
majority of the workforce, who are- sensitive to the economic conditions_that may contribute to
CCP density. Hence, it was both logical and novel for us to assess whether CCP density and
alcohol outlet density — both individually and together — impact on premature mortality at the
neighbourhood level, especially among young and middle-aged adults. This study was done
within a universal health setting in which all Ontario residents have full access to primary and

hospital care services.
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. <
2 Study limitations o
> 3
4 To reduce data suppression due to small cell sizes, we aggregated our data at the Z
2 neighbourhood level. Accordingly, the presence of an on-premise or retail alcohol sales outlet g’
; did not necessarily reflect alcohol consumption by those who reside in a given neighbourhood. %
20 Herein, we did not consider race/ethnicity, a potentially important confounder between low g
g income status and premature mortality. In the US, victims of violent crime are more likely to be g ‘é
13 of Black or Hispanic ancestry > and assault-related premature mortality is four-fold higher in the é @
ig US than in Canada (http://www.conferenceboard.ca/hcp/details/health/premature-mortality- ‘g %}
i? rate.aspx). While CCPs are more concentrated in US ethnic minority enclaves *’, Toronto’s % E
ig neighbourhoods tend to be more ethnically diverse, and homicide is not a leading cause of death % %
20 (Supplemental Table 1). Given the cross-sectional nature of the data we could not assess when § %
2 CCPs or alcohol outlets were first introduced to each neighbourhood. We also could not assign a E §
gi neighbourhood postal code to persons of no fixed address. Future studies might examine changes g E
gg in mortality patterns with the opening and closing of CCPs or alcohol outlets, as well as creating 2 §
% a category for persons without a residential address. %;,f (_%
29 It is challenging to conduct large population-based studies on alcohol-related harm using s g §
32 individual-level data on alcohol consumption.*™* Certainly, persons most apt to overuse alcohol %g g
gé may be least likely to respond to household surveys,** * for example. Rather, a “birds-eye” view §§§
2‘5" like ours is often necessary, wherein individual alcohol consumption cannot be measured. In § 2%
36 Ontario, alcohol is completely regulated,'' enabling us to account for all places where alcohol is E g
g; sold, unlike in other Canadian provinces or US states, where private retail outlets exist.!2 4047 35 E
Zg Hence, in our study, where both retail in-store and on-premise alcohol sales were documented, it g: §
j; was possible to evaluate the general availability of alcohol within the population. i ;Z
43 z 'g
jg Conclusion and implications E—; é
jg Our findings suggest that there may be a synergistic effect between alcohol outlets and g §
jg CCPs on premature mortality. Moderate to high saturation of CCPs, in combination with higher é %
gg presence of alcohol-focused outlets, was a particularly bad combination, in terms of the risk of E g
52 premature mortality. Thus, strategic placement of CCPs and alcohol-focused outlets in certain g’
gi areas may provide local residents with ready access to quick cash and the purchase of alcohol. A g
gg provoking question that we cannot answer is whether economic bankruptcy foretells “health %
g; bankruptcy”, which in turn may result in premature death? We can generally identify economic %
59 N
60 10 -

>
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bankruptcy at the individual level, and even at the area level, if it affects enough local residents.
A high density of CCPs may be an economic signpost that health interventions are needed within
a community, including strategies that address the causes of premature death among men and
women, such as intentional self-harm, poisoning and alcohol-related liver disease (Supplemental

Table 1). Future research might explore the experiences of people faced with financial

bankruptcy and its impact on their overall mental and physical health.

Solving the problem of alcohol-related harm at the community level is not easy.*® As
alcohol and CCP industries are each often government regulated, should there be a restriction on
the number of CCPs and/or the type of alcohol outlets in neighbourhoods with high rates of
premature death? While there is some compelling evidence for limiting alcohol sales*’ — both by

124630 _1ess is known about that for CCPs. One

number of outlets and hours of operation
approach to the latter would be to offer money management services for people at risk of alcohol
overuse, in whom addiction overwhelms all aspects of their lives, including financial
instability’'. In terms of CCPs themselves, we and others have argued that they are strategically

192152
d,

placed where customers aboun: and where mental illness and self-neglect are more

prevalent. This has implications for how we shape health improvement strategies among people

living in such neighbourhoods. For example, offering support to these individuals, in terms of

formal banking, budget management and addiction counseling all seem sensible as part of a
strategy to reduce premature mortality. Moreover, physicians, nurses, addiction counselors and
social workers who help persons with alcohol problems might use an individual’s neighbourhood
as an indicator of their risk for health decline, and even recommend relocation to an area with
few CCPs and alcohol outlets. For example, residential relocation has been associated with
greater cessation of injection drug use, especially moving from a highly deprived to less deprived
neighbourhood.”® For alcohol addiction, recovery is less likely among those who dwell in
disadvantaged neighbourhoods.’' Certainly, the place where one lives partly determines health
behaviors and opportunities for health improvement.

In conclusion, in neighbourhoods with higher than expected rates of premature mortality,

lessening social disorganization might be achieved through encouraging use of formal banking
methods and better money handling, alongside alcohol reduction strategies. One can then assess
whether there follows a decline in the rate of fatal and non-fatal intentional self-harm, poisoning

and acute liver disease.

11
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Figure 1. Risk of premature mortality in relation to cheque cashing places (CCP) and alcohol outlet
quintiles (Q), presented for males females together and separately. Next to each quintile label is the
rate of premature mortality per 10,000 adults aged 20 to 59 years. Alcohol focused outlets were limited to
specific on-premise alcohol licenced facilities (see Supplemental Table 2), as well as well as all liquor
and beer stores.

Figure 2. Risk of premature mortality in relation to the joint effect of cheque cashing places (CCP)
and alcohol outlet quintiles (Q), presented for males females separately. Next to each quintile label is
the rate of premature mortality per 10,000 adults aged 20 to 59 years. Alcohol focused outlets were
limited to specific on-premise alcohol licenced facilities (see Supplemental Table 2), as well as well as all
liquor and beer stores.
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W
; Table 1. Description of study variables for all 140 neighbourhoods in Toronto, Canada. §
2 Variable Value for that variable §
5 Population of Toronto (2006) _‘;"
6 Total size of population studied for all ages, across all neighbourhoods 2 493 125 .y
7 Total number of residents aged 20-59 years, across all neighbourhoods 1478 610 §
g % male of residents aged 20-59 years, across all neighbourhoods 48.4 g
10 Mean (SD) number of residents per neighbourhood aged 20-59 years 10 562 (5115) o B
i;' Mean (SD) number of residents per neighbourhood aged 20-49 years 8307 (4149) % é
13 Mean (SD) number of males aged 20-59 years per 10 000 residents 5113 (2520) é Q
14 Mean (SD) number of females aged 20-59 years per 10 000 residents 5448 (2623) g g
ig Mean (SD) number of males aged 20-49 years per 10 000 residents 4042 (2061) _§ g'
17 Mean (SD) number of females aged 20-49 years per 10 000 residents 4264 (2110) = %
18 All alcohol outlets™ El
;’g Total number for all neighbourhoods 4626 g g
21 Mean (SD) number per 10 000 residents 19.4 (23.7) S_ %
22 Number (%) of neighbourhoods with no outlets 1(0.7) é ';’
gi Number (%) of neighbourhoods with > 1 outlets 139 (99.3) E E
25 Alcohol focused outlets** § g
26 Total number for all neighbourhoods 428 o m g
gg Mean (SD) number per 10 000 residents 1.8 (2.4) §§ c_t.{
29 Number (%) of neighbourhoods with no outlets 34 (24.3) 3 ; §
32 Number (%) of neighbourhoods with > 1 outlets 106 (75.7) gé'-;
32 Median (IQR) material deprivation index 4(3) %2 %
33 Banks § §' S’_J
2451 Total number for all neighbourhoods 472 ; - E
36 Mean (SD) number per 10 000 residents 1.9 (1.6) g: 3
37 Number (%) of neighbourhoods with no banks 14 (10.0) @ 3
38 Number (%) of neighbourhoods with > 1 banks 126 (90.0) § 5
ig All crime (2006) % §
41 Mean (SD) number of all crimes per 10 000 residents 425.9 (255.6) 8 g'
jé Mean (SD) number of violent crimes per 10 000 residents 103.5 (54.3) %’_ §
44 Cheque cashing places % %
45 Total number for all neighbourhoods 310 § g
jg Mean (SD) number of cheque cashing places per 10 000 residents 1.3(1.4) § §
48 Number (%) of neighbourhoods with no cheque cashing places 42 (30.0) g o
49 Number (%) of neighbourhoods with > 1 cheque cashing places 98 (70.0) g >
22 Premature deaths among adults aged 20-59 years _‘E' “,g
52 Total number for all neighbourhoods 10 862 5
53 Total number among males for all neighbourhoods 6831 95;
gg Total number among females for all neighbourhoods 4181 é
56 Mean (SD) number of deaths per 10 000 residents aged 20-59 years 74.1 (27.7) =
g; Mean (SD) number of deaths per 10 000 male residents aged 20-59 yvears 96.3 (36.7) %
s
60 18 5
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|| Mean (SD) number of female deaths per 10 000 female residents aged 20-59 years | 55.9 (18.1) |

* Includes all on-premise alcohol licenced facilities, as well as liquor and beer stores.
** Restricted to specific on-premise alcohol licenced facilities (see Supplemental Table 2), as well as well as liquor
and beer stores.
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Table 2. Risk of premature mortality among adults aged 20 to 59 years in relation to density of cheque cashing place (CCP) or alcohol outlet quintiles.

Crude relative risk (95% confidence interval)

Adjusted relative risk (95% confidence interval )*

All

Males

Females

All

Males

Females

CCP quintile

0

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

02

1.01 (0.95 to 1.07)

0.99 (0.92 to 1.07)

0.98 (0.90 to 1.08)

0.96 (0.91 to 1.03)

0.96 (0.88 to 1.04)

0.96 (0.87 to 1.06)

03

1.34 (1.26 to 1.43)

1.36 (1.26 to 1.48)

1.26 (1.14 to 1.39)

1.17 (1.09 to 1.26)

1.20 (1.10 to 1.31)

1.15 (1.03 to 1.28)

04

123 (1.16 to 1.31)

1.26 (1.17 to 1.36)

1.10 (1.00 to 1.21)

1.05 (0.98 to 1.12)

1.09 (1.00 to 1.19)

1.00 (0.90 to 1.12)

05

1.41 (1.33 to 1.49)

1.42 (132 t0 1.52)

1.25 (1.14 to 1.36)

1.19 (1.11 to 1.28)

1.22 (1.12 to 1.34)

1.14 (1.01 to 1.28)

All alcohol outlet quintile**

01

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

02

0.96 (0.90 to 1.03)

0.93 (0.85 to 1.01)

1.00 (0.90 to 1.11)

0.93 (0.87 to 1.00)

0.90 (0.82 to 0.98)

0.99 (0.88 to 1.11)

Q3

0.92 (0.86 to 0.98)

0.86 (0.78 t0 0.93)

0.98 (0.88 to 1.09)

0.89 (0.83 to 0.96)

0.85 (0.77 to 0.93)

0.97 (0.86 to 1.09)

04

1.10 (1.03 to 1.17)

1.07 (0.99 to 1.16)

1.07 (0.96 to 1.18)

1.00 (0.93 to 1.08)

0.99 (0.90 to 1.09)

1.03 (0.91 to 1.16)

05

1.06 (0.99 to 1.13)

1.01 (0.94 to 1.09)

1.02 (0.93 to 1.14)

0.99 (0.91 to 1.07)

0.96 (0.87 to 1.06)

1.02 (0.89 to 1.16)

Alcohol focused outlet
quintile***

0l

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

02

0.98 (0.92 to 1.06)

0.97 (0.89 to 1.06)

0.94 (0.84 to 1.06)

0.89 (0.83 t0 0.97)

0.89 (0.81 to 0.99)

0.90 (0.79 to 1.02)

Q3

1.15 (1.08 to 1.22)

1.11 (1.03t0 1.19)

1.11 (1.01 to 1.22)

1.01 (0.94 to 1.08)

0.99 (0.90 to 1.08)

1.04 (0.93 to 1.17)

04

1.12 (1.06 to 1.20)

1.09 (1.01 to 1.18)

1.06 (0.96 to 1.17)

1.00 (0.93 to 1.08)

0.98 (0.89 to 1.08)

1.01 (0.90 to 1.14)

05

1.07 (1.01 to 1.14)

1.01 (0.93 to 1.09)

1.05 (0.95 to 1.15)

0.90 (0.83 to 0.98)

0.85 (0.76 to 0.94)

0.98 (0.86 to 1.12)

* All models were adjusted for material deprivation quintile and crime quintile, while the analysis of CCPs was also adjusted for number of banks.

** Includes all on-premise alcohol licenced facilities, as well as liquor and beer stores.

*** Restricted to specific on-premise alcohol licenced facilities (see Supplemental Table 2), as well as well as liquor and beer stores.
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Table 3. Risk of premature mortality among adults aged 20 to 59 years in relation to joint density of cheque cashing place (CCP) and alcohol outlet

quintiles.

Crude relative risk (95% confidence interval)

Adjusted relative risk (95% confidence interval )*

Overall

Males

Females

Overall

Males

Females

Joint CCP/All alcohol outlet

quintiles**

01&2/01&2

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

01&2/03

1.02 (0.94 to 1.10)

0.95 (0.86 to 1.05)

1.07 (0.95 to 1.20)

1.07 (0.99 to 1.16)

1.00 (0.91 to 1.11)

1.10 (0.98 to 1.25)

01&2/04&5

0.88 (0.82 to 0.94)

0.86 (0.79 to 0.94)

0.86 (0.77 to 0.96)

0.95 (0.87 to 1.04)

0.99 (0.89 to 1.10)

0.90 (0.79 to 1.03)

03/01&2

1.30 (1.20 to 1.41)

1.31 (1.18 to 1.45)

1.24 (1.09 to 1.41)

1.17 (1.08 to 1.28)

1.19 (1.07 to 1.32)

1.14 (1.00 to 1.31)

03/03

0.90 (0.75 to 1.07)

0.86 (0.69 to 1.08)

0.87 (0.65 to 1.15)

0.74 (0.62 to 0.89)

0.73 (0.58 to 0.92)

0.76 (0.57 to 1.02)

03/04&5

1.40 (1.28 to 1.52)

1.39 (1.25 to 1.55)

1.32 (1.15 to 1.52)

1.34 (1.22 to 1.48)

1.41 (1.25 to 1.60)

1.28 (1.09 to 1.50)

04&5/01&2

125 (1.14 to 1.38)

127 (1.13 to 1.43)

1.10 (0.94 to 1.28)

1.13 (1.02 to 1.25)

1.17 (1.03 to 1.33)

1.03 (0.87 to 1.22)

04&5/03

1.06 (0.98 to 1.15)

1.07 (0.96 to 1.18)

1.03 (0.90 to 1.17)

0.93 (0.85 to 1.02)

0.97 (0.86 to 1.08)

0.94 (0.82 to 1.07)

04&5/04&5

134 (1.27 to 1.42)

1.33 (1.25t0 1.43)

1.20 (1.10 to 1.31)

1.21 (1.13 to 1.30)

1.26 (1.15 to 1.38)

1.13 (1.00 to 1.26)

Joint CCP/Alcohol focused

outlet quintiles***

01&2/01&2

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

01&2/03

1.26 (1.17 to 1.36)

1.23 (1.12 to 1.35)

1.19 (1.06 to 1.33)

1.13 (1.04 to 1.23)

1.12 (1.01 to 1.25)

1.13 (0.99 to 1.29)

01&2/04&5

1.04 (0.97 to 1.12)

0.97 (0.88 to 1.06)

1.03 (0.92 to 1.15)

1.04 (0.95 to 1.13)

0.98 (0.88 to 1.10)

1.07 (0.93 to 1.22)

03/01&2

1.36 (1.24 to 1.48)

1.40 (1.25 to 1.56)

1.21 (1.05 to 1.39)

1.12 (1.02 to 1.24)

1.15 (1.02 to 1.30)

1.08 (0.93 to 1.27)

03/03

1.67 (1.52 t0 1.83)

1.66 (1.48 to 1.86)

1.47 (1.27 to 1.71)

1.51 (1.37 to 1.67)

1.54 (1.36 to 1.75)

1.39 (1.18 to 1.64)

03/04&5

131 (1.17 to 1.46)

1.22 (1.05 to 1.41)

1.39 (1.17 to 1.65)

1.17 (1.03 to 1.32)

1.12 (0.95 to 1.31)

1.33(1.10 to 1.61)

04&5/01&2

1.63 (1.49 t0 1.79)

1.67 (1.50 to 1.87)

1.36 (1.17 to 1.58)

1.32(1.19 to 1.46)

1.37 (1.20 to 1.55)

1.21 (1.02 to 1.43)

04&5/03

132 (122 to 1.42)

129 (1.17 to 1.43)

1.23 (1.09 to 1.39)

1.11 (1.02 to 1.22)

1.12 (1.00 to 1.26)

1.13 (0.98 to 1.30)

04&5/04&5

1.43 (1.35 to 1.52)

1.42 (131 to 1.52)

1.24 (1.13 to 1.36)

1.20 (1.1 to 1.30)

1.21 (1.09 to 1.34)

1.15 (1.01 to 1.31)

* All models were adjusted for material deprivation quintile and crime quintile, while the analysis of CCPs was also adjusted for number of banks.

** Includes all on-premise alcohol licenced facilities, as well as liquor and beer stores.

*** Restricted to specific on-premise alcohol licenced facilities (see Supplemental Table 2), as well as well as liquor and beer stores
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Figure 1. Risk of premature mortality in relation to cheque cashing places (CCP) and alcohol outlet quintiles (Q), presented for males females together and separately. Next to each quintie label s the rate of
premature mortality per 10,000 adults aged 20 to 59 years. Alcohol focused outlets were limited to specific on-premise alcohol licenced faciliies (see Supplemental Table 1), as well as well as all liquor and beer stores.
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30 *All Poisson regression models were adjusted for material deprivation quintile and crime quintile, while the analysis of CCPs was also adjusted for number of banks.
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33 Figure 1. Risk of premature mortality in relation to cheque cashing places (CCP) and alcohol outlet quintiles
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35 premature mortality per 10,000 adults aged 20 to 59 years. Alcohol focused outlets were limited to specific

36 on-premise alcohol licenced facilities (see Supplemental Table 1), as well as well as all liquor and beer
stores.
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Figure 2. Risk of premature mortality in relation to the joint effect of cheque cashing places (CCP) and alcohol outlet quintiles (Q), presented for males females separately. Next to each quintile label is the

rate of premature mortality per 10,000 adults aged 20 to 59 years.
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Adjusted RR (36% CI) for premature mortality*

*All Poisson regression models were adjusted for material deprivation quintile, crime quintile and number of banks.

Figure 2. Risk of premature mortality in relation to the joint effect of cheque cashing places (CCP) and
alcohol outlet quintiles (Q), presented for males females separately. Next to each quintile label is the rate of
premature mortality per 10,000 adults aged 20 to 59 years.
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4 Supplemental Table 1. Top five leading causes of death among residents of Toronto aged 20 to 59 years, 2005 to 2009. © &
> o
Q. o
g Rank | Males Females Males and females s %
7 1 Ischemic heart disease Breast cancer Ischemic heart disease a o
8 2 Intentional self-harm Lung cancer Intentional self-harm e i
ay
9 3 Lung cancer Intentional self-harm Lung cancer § o
10 4 Accidental poisoning Ischemic heart disease Breast cancer 2 9
11 - - - - - — ®m3
12 5 Cirrhosis and other liver diseases Colorectal cancer Accidental poisoning 5T
13 525
14 Source: Ontario Mortality Data 2005-09, Ontario Minstry of Health and Long -Term Care, InteliHEALTH ONTARIO, Date %aﬁted, November, 2012.
15 Leading causes of death based on APHEQ Leading Cause Groups for Mortality Tabulation 2 § o
16 http://www.apheo.ca/resources/indicators/ APHEO%20Modifications%20t0%20L ead%20CauseDeath%20Becker%20at%20al21B[2ec2008.pdf
17 253
18 ggg
19 3 8
20 s 3
21 @ 3
22 > =
23 z 3
24 2 3
25 s 2
26 e 5
27 5 3
28 o 3
29 3 3
30 5 g
31 T o
[¢]
32 3 <
33 SIS
© o
34 Qe
35 3 I
3 5
=]
38 )
39 g
40 =
41 3
42 =
43 E
44 -
45 =
46 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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Supplemental Table 2. Type of on-premise licensed alcohol outlets. Those in bolded italics were considered herein to b

Type of Outlet

Restaurant

Bar/Sports Bar

Social Club

Hotel/Motel

Night Club

Bar /Tavern /Nightclub

Banquet Hall

Boat

Karaoke Bar/Restaurant

Billiard/Pool Hall

Live Theatre

Bowling Alley

Retirement Residence

Adult Entertainment

Educational Facility

Gaming Facility

Stadium

Golf Course

Motion Picture Theatre

Outdoor Area

Athletic Club

Military

Museum

Other

Railway Car
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Supplemental Table 3. Risk of premature mortality among adults aged 20 to 49 years in relation to density af ¢

BMJ Open

®B10z-UadolWwa/9eTT

gue cashing place (CCP)

n Joy|fmpniouBiybiAdos Aq paro

. . o
or alcohol outlet quintiles. §
Crude relative risk (95% confidence interval) Adjusted relative g@sk @5% confidence interval )*
All Males Females All Males Females
CCP quintile ayd
Q1 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) fB.OOEReferent) 1.00 (Referent)
Q2 1.05(0.96 to 1.15) | 1.05(0.94 to 1.18) | 1.06 (0.91 to 1.22) 1.02(0.93t01.12) | 1.82{&91to 1.16) | 1.01(0.87 to 1.18)
Q3 1.39 (1.26 to 1.52) | 1.40 (1.24t0 1.57) | 1.35 (1.16 to 1.57) 1.22(1.10t01.35) | 1@%(®08to 1.41) | 1.18(0.99 to 1.39)
Q4 1.28 (1.18t0 1.40) | 1.33(1.19t0 1.49) | 1.19 (1.03 to 1.37) 1.11 (1.00 to 1.23) 1.@@2 t01.32) | 1.02(0.87 to 1.21)
Q5 1.43(1.32t0 1.55) | 1.50 (1.35t0 1.66) | 1.29 (1.12 to 1.47) 1.24(1.11101.38) | 1§H*13101.48) | 1.14(0.95 to 1.36)
All alcohol outlets** pod
Q1 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) g@%Referent) 1.00 (Referent)
Q2 0.93(0.84t01.02) | 0.91(0.81t01.03) | 0.95(0.81 to 1.12) 0.88(0.79100.98) | 0B7@76t00.99) | 0.91(0.76 to 1.08)
Q3 0.88(0.79t00.97) | 0.83(0.73t00.95) | 0.95(0.81 to 1.11) 0.84 (0.76 10 0.94) | 0.81 (&701t00.92) | 0.91(0.76 to 1.09)
Q4 0.99 (0.90t0 1.09) | 0.98 (0.87 to 1.10) | 1.01(0.87 to 1.18) 0.89 (0.80to 1.00) | 0.88 (@77101.02) | 0.91(0.76 to 1.09)
Q5 0.98 (0.89t0 1.07) | 0.98 (0.87 to 1.09) | 0.94 (0.81 to 1.10) 0.89 (0.79 to 1.00) Of§8 (§,75t01.01) | 0.88(0.73 to 1.08)
Alcohol focused outlets*** = 3
Q1 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) g.-ooa?eferent) 1.00 (Referent)
Q2 1.03(0.92t0 1.14) | 1.00(0.87 to 1.14) | 1.07 (0.90 to 1.26) 0.95(0.84 to 1.06) | 0,82 @80 t0 1.07) | 0.99 (0.82 to 1.19)
Q3 1.11(1.01t01.21) | 1.13(1.01t0 1.27) | 1.06 (0.91 to 1.22) 0.99(0.89t01.10) | 182 (&89t01.17) | 0.94 (0.79 to 1.12)
Q4 1.10 (1.01t0 1.21) | 1.12(1.00to 1.27) | 1.06 (0.91 to 1.23) 1.00 (0.89t01.12) | 182 (&881t0 1.17) | 0.97 (0.81t0 1.17)
Q5 1.04 (0.95t01.14) | 1.03(0.92t0 1.16) | 1.02 (0.88 to 1.18) 0.89 (0.79t0 1.00) | 0.86 (§74t01.01) | 0.91(0.75to 1.11)
2 3
8 ~
* All models were adjusted for material deprivation quintile and crime quintile, while the analysis of CCPs was als% aq?usted for number of banks.
o c
= >
** Includes all on-premise alcohol licenced facilities, as well as liquor and beer stores. e °
(‘D -
n N
*** Restricted to specific on-premise alcohol licenced facilities (see Supplemental Table 1), as well as as well as quuoﬁand beer stores.
o
o
D
©
o
5
g
@
m
N
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Supplemental Table 4. Risk of premature mortality among adults aged 20 to 49 years in relation to joint density of chgqu&ashing place (CCP) and
alcohol outlet quintiles. & 3
g 3
Crude relative risk (95% confidence interval) Adjusted relati@ risk (95% confidence interval )*
Overall Males Females Overall S S Males Females
Joint CCP/All alcohol outlet c N
PP R o
quintiles 63
Q1&2/Q1&2 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) o 0 (Referent) 1.00 (Referent)
Q1&2/Q3 1.01 (0.90t0 1.13) | 0.93(0.81 to 1.08) 1.11 (0.93 t0 1.33) 1.06 (0.94 to 1.19) é@@ (0.86t0 1.17) | 1.14 (0.95 to 1.38)
Q1&2/Q4&5 0.86 (0.78 10 0.96) | 0.85 (0.74 to 0.97) 0.88 (0.74 to 1.04) 0.94 (0.83t01.07) [z@98(0.80t01.10) | 0.93 (0.76 to 1.14)
Q3/Q1&2 1.35(1.20t0 1.51) | 1.35(1.16 to 1.57) 1.33 (1.10 to 1.61) 1.22(1.08t01.39) [g528 (1.05t0 1.44) | 1.19 (0.97 to 1.46)
Q3/Q3 0.98 (0.76 to 1.26) | 1.02(0.75 to 1.39) 0.89 (0.58 to 1.36) 0.81(0.62t01.05) [;&&8(0.61t01.14) | 0.75(0.48 to 1.17)
Q3/Q4&5 1.32 (1.17t0 1.50) | 1.26 (1.07 to 1.49) 1.38 (1.13 to 1.70) 1.28(1.10t0 1.48) [25% (1.05t01.52) | 1.26 (1.00 to 1.60)
=a
Q4&5/Q1&2 1.43(1.25t01.62) | 1.45(1.24t01.71) 1.34 (1.08 to 1.66) 127 (1.10t0 1.46) [ B34 (1.12t0 1.60) | 1.14(0.90 to 1.44)
Q4&5/Q3 1.09(0.97t0 1.23) | 1.09 (0.94 to 1.27) 1.10 (0.91 to 1.33) 0.97 (0.85t01.10) |[50.98 (0.83t01.15) | 0.96 (0.78 to 1.18)
Q4&5/Q4&5 1.30 (1.20to 1.41) | 1.33(1.20 to 1.47) 1.20 (1.05 to 1.37) 117 (1.05t01.30) [21.29 (1.05t0 1.37) | 1.08 (0.91 to 1.28)
=
Joint CCP/Alcohol focused '; >
outlet quintiles*** s =
Q1&2/Q1&2 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) 1.00 (Referent) g- 10 (Referent) 1.00 (Referent)
Q1&2/Q3 1.27 (1.14t01.42) | 1.31(1.14to 1.51) 1.21 (1.01 to 1.44) 1.15 (1.01 to 1.31) g'l.é (1.01 to 1.40) | 1.09 (0.89 to 1.34)
Q1&2/Q4&5 1.01(0.91t01.13) | 1.01(0.88to 1.16) 1.00 (0.84 t0 1.18) 1.02(0.90t0 1.16) [»1.0R (0.86t0 1.20) | 1.03 (0.84 to 1.26)
Q3/Q1&2 1.45(1.27t01.64) | 1.44(1.22t0 1.70) 1.43 (1.17 to 1.76) 1.20 (1.04t01.38) [>1.1F (0.98t0 1.40) | 1.23(0.99 to 1.54)
Q3/Q3 1.54 (1.34101.78) | 1.71 (1.44 t0 2.04) 1.26 (0.99 to 1.61) 1.40 (1.20t0 1.63) [51.60 (1.32t0 1.94) | 1.09 (0.84 to 1.41)
Q3/Q4&5 1.35(1.15t0 1.59) | 1.26 (1.02 to 1.56) 1.46 (1.14 to 1.88) 1.24 (1.03t0 1.48) [21.1% (0.92t0 1.47) | 1.34 (1.02to 1.77)
Q48&5/Q1&2 1.75(1.54t01.99) | 1.86 (1.58 t0 2.19) 1.57 (1.26 t0 1.94) 1.42(1.22t01.64) [81.509 (1.25t01.81) | 1.28 (1.00 to 1.63)
Q4&5/Q3 1.29 (1.15t0 1.45) | 1.35(1.16 to 1.56) 1.18 (0.98 to 1.43) 1.11(0.97t01.27) [51.1%(0.98t01.39) | 1.02(0.82t01.27)
Q4&5/Q4&5 1.42 (1.30t0 1.55) | 1.50 (1.34to 1.67) 1.25 (1.08 to 1.44) 1.22(1.08t01.37) [91.25 (1.08t01.48) | 1.11(0.92to 1.35)
& N
N
* All models were adjusted for material deprivation quintile and crime quintile, while the analysis of CCPs was also adfusted for number of banks.
o
** Includes all on-premise alcohol licenced facilities, as well as liquor and beer stores. %
*** Restricted to specific on-premise alcohol licenced facilities (see Supplemental Table 1), as well as as well as quuoEand beer stores.
o
m
N
l'_
_|
>
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(d) If applicable, explain how loss to Not
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results from similar studies, and other
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Generalisability 21 Discuss the generalisability (external Completed 9
validity) of the study results
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of the funders for the present study and,
if applicable, for the original study on
which the present article is based
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Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and
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available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at
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available at http://www.strobe-statement.org.

For peer review only - http://bmjoperﬁbmj.com/site/about/guidelines.xhtml

'salIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* jooyoasaboysnwselq
Vv11-Zz39 wswuedsq 1e 2oz ‘L aunr uo jwod [wg uadolway/:dny wouy pepeojumoq vT0Z Joquadaq LT U0 Z£0900-7T0Z-uadolwa/9eTT 0T Se paysiignd isiy :uado cNG


http://bmjopen.bmj.com/

BMJ Open

BM) Open

A Population-based study of premature mortality in relation
to neighbourhood density of alcohol sales and cheque
cashing outlets, Toronto, Canada

Journal:

BMJ Open

Manuscript ID:

bmjopen-2014-006032.R2

Article Type:

Research

Date Submitted by the Author:

04-Nov-2014

Complete List of Authors:

Matheson, Flora; St. Michael's Hospital, Centre for Research on Inner City
Health; University of Toronto, Dalla Lana School of Public Health
Creatore, Maria; St. Michael's Hospital, Centre for Research on Inner City
Health

Gozdyra, Piotr; St. Michael's Hospital, Centre for Research on Inner City
Health

Park, Alsion; St. Michael's Hospital, Centre for Research on Inner City
Health

Ray, Joel; St. Michael's Hospital, University of Toronto, Medicine, and
Obstetrics and Gynecology

<b>Primary Subject
Heading</b>:

Public health

Secondary Subject Heading:

Epidemiology

Keywords:

Premature mortality, Cheque cashing places, Cheque cashing outlets,
Alcohol sales, ethanol, bars, Gender, Poverty

ARONE"

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salIfojouyoal Jejiwis pue ‘Buiurey |v ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1oj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwselq
Vv11-739 wswuedsq 1e 2oz ‘L aunr uo jwod [wg uadolwgy/:dny wouy pepeojumoq vT0Z Joquadaq LT U0 Z£0900-7T0Z-uadolwa/9eTT 0T se paysiignd isiy :uado cING


http://bmjopen.bmj.com/

Page 1 of 45 BMJ Open

A Population-based study of premature mortality in relation to neighbourhood density of

alcohol sales and cheque cashing outlets, Toronto, Canada

Flora I. Matheson, PhD, Centre for Research on Inner City Health,
St. Michael’s Hospital, Toronto, Ontario (corresponding author)

©CoO~NOUITA,WNPE

12 Maria Isabella Creatore, PhD, Centre for Research on Inner City Health,
13 St. Michael’s Hospital, Toronto, Ontario

15 Piotr Gozdyra, MA, Centre for Research on Inner City Health,
St. Michael’s Hospital, Toronto, Ontario

19 Alison L. Park, MSc, Centre for Research on Inner City Health,
20 St. Michael’s Hospital, Toronto, Ontario

22 Joel G. Ray, MD MSc, University of Toronto, Toronto, Ontario

* Jooyoasaboysnwseiq
Vv11-739 wewuedsq 1e 2oz ‘L aunr uo jwod [wg uadolwqy/:dny wouy pepeojumoq vTOZ Joquadaq LT U0 Z0900-7T0Z-uadolwa/9eTT 0T Se paysiignd isiy :uado cING

36 ABSTRACT WORD COUNT: 276
37 TEXT WORD COUNT: 2898

Corresponding author:

Flora Matheson

42 Centre for Research on Inner City Health

43 St. Michael’s Hospital, University of Toronto
44 30 Bond Street

45 Toronto, Ontario

46 M5B 1W8

48 Tel: (416) 864-6060, Ext 77482

49 Fax : (416) 864-5485

50 E-mail: mathesonf@smbh.ca

w
o
'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

BMJ Open

Abstract
Objective: Alcohol overuse and poverty, each associated with premature death, often exist
within disadvantaged neighborhoods. Cheque cashing places (CCPs) may be opportunistically
placed in disadvantaged neighbourhoods, where customers abound. We explored whether
neighbourhood density of CCPs and alcohol outlets are each related to premature mortality
among adults.
Design: Retrospective population-based study.
Setting: 140 neighbourhoods in Toronto, Ontario, 2005-2009.
Participants: Adults aged 20-59 years.
Measures: Our primary outcome was premature all-cause mortality among adults aged 20-59
years. Across neighbourhoods we explored neighbourhood density, in km? of CCPs and alcohol
outlets, and the relation of each to premature mortality. Poisson regression provided relative risks
(aRRs) and 95% confidence intervals (Cls), adjusting for material deprivation quintile, crime
quintile and number of banks.
Results: Intentional self-harm, accidental poisoning and liver disease were among the top-five
causes of premature death among males aged 20-59 years. The overall premature mortality rate
was 96.3 per 10,000 males and 55.9 per 10,000 females. Comparing the highest vs. lowest CCP
density quintiles (Q), the aRR for death was 1.25 (95% CI 1.15-1.36) among males and 1.11
(95% C10.99-1.24) among females. The corresponding aRR comparing the highest Q vs. lowest
Q alcohol outlet density in relation to premature mortality was 1.36 (95% CI 1.25-1.48) for
males and 1.11 (95% CI 1.00-1.24) for females. The pattern of the relation between either CCPs
or alcohol outlet density and premature mortality was typically J-shaped.
Conclusion: There is J-shaped relation between CCP or alcohol outlet density and premature
mortality, even upon controlling for conventional measures of poverty. Formal banking and
alcohol reduction strategies might be added to health promotion policies aimed at reducing

premature mortality in highly affected neighbourhoods.

Keywords: Premature mortality, cheque cashing places, cheque cashing outlets, ethanol, alcohol

sales, bars, gender, poverty.
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Strengths and Limitations of the Study

e Premature death among young and middle-aged adults has received little attention,
despite the fact that many deaths are accidental and potentially highly preventable.

e This study was done within a universal health insurance setting in which all residents

©CoO~NOUITA,WNPE

10 have full access to primary and hospital care services, and where both retail in-store and
on-premise alcohol sales are completely regulated by provincial licencing.

13 e We evaluated alcohol outlet density, as well as a novel marker of neighbourhood

15 disadvantage -- cheque cashing outlet density -- and the impact of each on premature

17 mortality.

19 e We did not capture alcohol consumption at the individual level, nor did we consider
race/ethnicity, a potentially important confounder between low income status and

22 premature mortality.
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Background

Preventing untimely or premature death is a major goal of healthcare and public health
programs. Current definitions of “premature mortality” differ, but most studies use an age range
of birth to 75 years.' While this broad age range can identify potential years of life lost," it may
obscure our understanding of those factors that are specifically preventable in adulthood. The
reason is that most deaths among children are from events arising around or in the perinatal
period, while most seniors succumb to cancer or cardiovascular disease. Indeed, the top causes of
death in young and middle aged adults are very different from those that claim the lives of older
adults. For example, in Canada, accidents and self-harm are leading causes of death among those
aged 25 to 44 years. After age 64 years, accidents are no longer in the top three, displaced by
cancer and heart disease.’

Most premature deaths among young and middle-aged adults are potentially highly
preventable. In many nations, alcohol use is an important risk factor for mortality.®” About 6.0%
of all deaths among Canadians are alcohol-related — twice that for men than for women --
resulting in 144,142 potential years of life lost.” In other areas of the world, including Russia,
where alcohol consumption has emerged as a major public health concern, it is estimated that
43% of reported deaths among males aged 25 to 54 are attributed to hazardous drinking. ® In
early and middle adulthood, alcohol leads to accidental death through impaired functioning and a
higher propensity for risky behavior among males.” '° We recently showed a higher risk for
injury due to serious assault in association with alcohol sales, especially among young urban
men."!" Stockwell found that rates of alcohol-related death in British Columbia, Canada increased
by 3.25% for each 20% increase in the density of private alcohol outlets.'? Greater alcohol outlet
density is associated with increased alcohol consumption and ensuing medical disease, injury,
crime and violence."

There is a substantial body of research on neighbourhoods and health: neighbourhood
disadvantage is associated with poor psychological and physical health.'*'® Neighbourhood
disadvantage may reflect a structural lack of access to opportunities, available alternatives or

17 18

choices. Recent research on neighbourhood disadvantage -- material deprivation, social

disorder and instability -- points to its negative impact on health, including higher rates of all-

cause mortality.'*'¢ "

20 21

Evidence suggests that poverty is also a driver of premature mortality. For example,

there is a doubling in death due to homicide among residents living in low-income versus high-
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o8}
:2L income neighbourhoods.*” But beyond the direct economic measures of neighbourhood §
2 disadvantage there may be further benefit to using other area indicators, such as the presence of %
2 cheque cashing places (CCPs).* Previous research suggests that CCPs are opportunistically g
; placed in low income neighbourhoods to meet the needs of more vulnerable populations.”* We %
9 and others have shown that there is a linear relation between the density of CCP and violent E
ﬂ crime, independent of classic indicators of poverty. 2 *° 3 8’,:
ig What is not well understood is the nature of the individual relation between density of g E
12' CCPs and premature mortality, as well as density of alcohol sales outlets (as a neighbourhood %‘L ;\;
16 indicator of alcohol availability) and premature mortality. We explored this question in a setting § ?Z
ig where both retail in-store and on-premise alcohol sales are completely regulated by provincial “3 §
:zlg licencing, and in which there is detailed information on CCP density and premature mortality. § é

3
2 g 8
gi Methods E E
25 This population based study was conducted in the City of Toronto, Canada using its 140 ‘é g
g? pre-defined neighbourhoods as the geographic units for analysis. These neighbourhoods, created gg%
gg by the Social Policy Analysis and Research unit in the City's Social Development & %é é
32 Administration Division, with assistance from Toronto Public Health, contain an average of %ég
32 7,000-10,000 residents (http://www.toronto.ca/demographics/neighbourhoods.htm) with an a §§
gi average area of 4.5 km? (range 0.4-37.5). Toronto is the largest city in the province of Ontario, gg—é
gg where universal health care is available to virtually all residents. gj %
g; The study outcome was premature mortality, defined as the number of deaths per 10,000 E; %
39 adults aged 20-59 years. Mortality data were extracted from the Ontario Mortality Data from g =
22 2005 to 2009 (Ontario Ministry of Health and Long -Term Care, InteliHEALTH ONTARIO). E é
jé Data were also available by sex. We pooled the data across all five years due to the low annual % i
jg number of premature deaths in each neighbourhood. ?T g
jg We explored two exposure variables separately. The first was the neighbourhood density é S
48 of CCPs per km”. The second was the neighbourhood density of alcohol outlets per km®. g §
gg Toronto CCPs were identified through online Google and Yellow Pages directory Internet ‘r'; 2
g; searches, using the terms “cheque cashing”, “payday loans” and “cash”, as described . §
gi elsewhere.'" All alcohol outlets comprised all retail liquor'' and beer stores, as well as all on- ;

°
55 premise licenced facilities, including restaurants, bars, pubs, social clubs and hotels. We used 2
gs lists of licenced on-premise and retail outlets provided by the Ontario Ministry of the Attorney é
58 ®
59 m
60 5 X

>
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General and the Liquor Control Board of Ontario as well as the Ontario Beer Stores. Thus, since
all retail and on-premise alcohol sales in Ontario are governmentally licenced and regulated, this
approach captures nearly all places where alcohol can be purchased by the public.

Using the address postal code, a CCP or alcohol outlet was assigned to a given Toronto
neighbourhood. The density of CCPs and alcohol outlets were each expressed as a number per
neighbourhood area, in km? and then further assigned to a quintile based on ranking
neighbourhoods from lowest density (quintile 1) to highest (quintile 5). Quintiles were calculated
using the RANK procedure in SAS.

Based on previous work,”’ as covariates, we assigned to each neighbourhood all-cause
police-reported crime per 10,000 residents from the 2006 Uniform Crime Reporting Survey
(http://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&SDDS=3302), and number of

full-access main bank branches per km? (http://en.wikipedia.org/wiki/Big_Five (banks) — each

expressed as quintiles. We also included a more standard measure of neighbourhood
disadvantage as another covariate which was expressed as a material deprivation index quintile,
based on the 2006 Ontario Marginalization Index>® Mp/Ww-torontohealihprofiles.cajonmarg.php \ faterig]
deprivation includes six census measures expressed as percentages: aged > 20 years without high
school graduation, lone parent families, population receiving government transfer payments,
aged > 15 and unemployed, living below the low income cut-off, and homes needing major

repairs.

Data analysis

The association between premature mortality and the quintile-defined density of CCPs
was examined using Poisson regression, with the natural log of the number of residents aged 20
to 59 years in each neighbourhood as the offset variable, based on the 2006 Canada Census

(http://en.wikipedia.org/wiki/Canada 2006_Census). An unadjusted relative risk (RR) and 95%

confidence interval (CI) expressed the relation between premature mortality and increasing CCP
density, with the lowest CCP quintile as the referent. Adjusted RRs (aRR) were calculated by
adding quintiles of crime, banks and material deprivation to the model, for males and females
combined, as well as individually by sex.

The same unadjusted and adjusted models were used to explore the relation between
alcohol outlet quintiles and premature mortality. We performed a separate analysis restricting the

alcohol outlets to those not typically associated with food service or accommodation (called
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w
:2L “alcohol focused outlets” herein), namely, on-premise establishments designated for adult §
2 entertainment, bars, taverns, nightclubs, billiard/pool halls, gaming facilities, lounges, and E
g stadiums, in addition to retail liquor and beer stores (Supplemental Table 2). Hence, the density §
; of alcohol focused outlets was used as a more specific measure of alcohol-seeking behavior at %
9 the neighbourhood level. §
ﬂ All statistical analyses were performed using SAS Version 9.3 (SAS Institute Inc., Cary, 3 8’,:
ig North Carolina, USA). We calculated Moran’s I to assess spatial autocorrelation.”” All I values % é
E’ ranged from 0.07 to 0.10, suggesting very low levels of spatial autocorrelation. The study was ;: g
16 approved by the Research Ethics Board of St. Michael’s Hospital. § ?(:
_’ztg Results § é
g; In 2006, Toronto’s 140 neighbourhoods together had a population of 2,493,125 residents, E §
gi of whom 1,478,610 were aged 20 to 59 years, and 48% were male (Table 1). Overall, the density g E
25 of all alcohol outlets was12.9 per km”, alcohol focused outlets 1.2 per km?, and CCPs 0.8 per ‘é g
g? km?. The average crime rate was 425.9 per 10,000 residents. gn;l%
gg Among adult males aged 20 to 59 years, intentional self-harm, accidental poisoning and %% ;
32 liver disease were among the top-five causes of death (Supplemental Table 1). For females, % g g
32 cancer was the dominant cause of death, and intentional self-harm was among the top-five a §§
gi causes. The premature mortality rate among all persons aged 20 to 59 years was 74.1 per 10,000 gg—é
> residents, and was much higher for males (96.3 per 10,000) than females (5.9 per 10,000) g: =
37 (Table 1). ‘g 1%
39 There was a J-shaped relation between CCP density and premature mortality (Table 2 and g =
32 Figure 1). This was seen for especially males, and less so for females, after adjusting for certain é é
jé covariates. For example, the aRR between CCP Q5 vs. Q1 was 1.25 (95% CI 1.15-1.36) for gé i
P males and 1.11 (95% CI 0.99-1.24) for females. ?7 g
jg The corresponding aRR for premature mortality comparing all alcohol outlet density Q5 é S
48 vs. Q1 was 1.36 (95% CI 1.25-1.48) for males and 1.11 (95% CI 1.00-1.24) for females (Table 2 3 §
gg and Figure 1). For alcohol-focused establishments, the relation was not significant, but like all ‘r'; 2
g; alcohol outlet density, the pattern of the relation was typically J-shaped (Figure 1). . §
53 2
56 Discussion S
57 %
58 ®
59 m
60 7 5
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Intentional self-harm, accidental poisoning and liver disease rank within the top-five
causes of premature death among males aged 20 to 59 years, who are nearly twice as likely as
females to die prematurely. Moderate to high neighbourhood density of CCPs was significantly
associated with a higher risk of premature mortality for men and women, even after adjusting for
material deprivation, crime, and number of banks. Like CCPs, alcohol outlet density had a J-
shaped relation to premature mortality.

Stockwell showed that the density of private liquor stores is independently associated
with local rates of alcohol-related death.'? Alcohol impairs cognitive functioning, and, when
combined with a higher propensity for risk-taking behaviors among males, increases their
likelihood of intentional and unintentional injury and death.” '° In a study of hospitalizations for
serious assault, we previously found that victimization increased with alcohol sales, especially
among young urban men."" In the current study, neighbourhoods with a high density (Q4 and
Q5) of all alcohol outlets exhibited a higher risk of premature mortality among males (Figure 1,
middle panel), an association not evident for alcohol focused outlets (Figure 1, lower panel).
Why this is so, is unclear, since, unlike alcohol focused outlets, other licenced facilities,
including restaurants and social clubs, function as gathering places less centered on alcohol
consumption (Supplemental Table 2), where intoxication is usually not tolerated and the hours of
operation are limited.”® %’

Density of CCPs is certainly a proxy for poverty, itself an established risk factor for

premature mortality.' > >’

However, in our analyses, we accounted for a complex measure of
poverty, namely, material deprivation. Previous research on CCPs suggests that they are
opportunistically placed in low income neighbourhoods to meet the needs of more vulnerable
populations.** We established a rationale early in the paper to suggest that CCPs are another
measure of disadvantaged neighbourhoods with an independent effect on premature mortality.
Previous research has observed an association between location of CCPs and violent

2323 a5 well as alcohol sales and serious assault.'' **** There is growing evidence about the

233637

crime,
negative effects of CCPs and pay day loan services on health and welfare of communities.

283238 -
d, as is

Moreover, the link between alcohol sales and premature mortality is well establishe
that between poverty and increased morbidity and mortality.***> However, little attention has
focused on premature death among young and middle-aged adults, despite the fact that many
deaths are from intentional and unintentional self-harm, and thus, are potentially preventable.

Most studies considered premature mortality from birth to aged 75 years,'™ but the differing age-

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 8 of 45

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwseiq
Vv11-739 wewuedsq 1e 2oz ‘L aunr uo jwod [wg uadolwqy/:dny wouy pepeojumoq vTOZ Joquadaq LT U0 Z0900-7T0Z-uadolwa/9eTT 0T Se paysiignd isiy :uado cING


http://bmjopen.bmj.com/

Page 9 of 45 BMJ Open

o8}
:2L related causes of death across this broad group obscures our deeper understanding of why young §
2 and middle-aged adults die. Furthermore, these latter populations constitute the majority of the %
2 workforce, who are sensitive to the economic conditions that may contribute to CCP density. g
; Hence, it was both logical and novel for us to assess whether CCP density and alcohol outlet %
9 density each impact on premature mortality at the neighbourhood level. This study was done E
ﬂ within a universal health insurance setting in which all Ontario residents have full access to é-? 8’,:
ig primary and hospital care services. % é
is s
i? Study limitations é ?Z
ig To reduce data suppression due to small cell sizes, we aggregated our data at the % %
20 neighbourhood level. Accordingly, the presence of an on-premise or retail alcohol sales outlet § %
2 did not necessarily reflect alcohol consumption by those who reside in a given neighbourhood. E §
gi We used administrative boundaries for each neighbourhood. While such boundaries may g E
gg underestimate the influence of CCPs or alcohol outlets on adjacent neighbourhoods, Stafford et 2 §
% al® found that administrative boundaries are a suitable substitute for neighbourhoods otherwise %;,f (_%
29 defined by socioeconomic homogeneity or physical boundaries. However, we could not s g §
32 determine the degree of clustering (i.e., proximity to each other) of CCPs or alcohol outlets %g g
gé within a specific zone of a given neighbourhood. §§§
2‘5" Herein, we did not consider race/ethnicity, a potentially important confounder between § 2%
36 low income status and premature mortality. In the US, victims of violent crime are more likely to E g
g; be of Black or Hispanic ancestry44 and assault-related premature mortality is four-fold higher in 35 E
zg the US than in Canada (http://www.conferenceboard.ca/hcp/details/health/premature-mortality- g: §
j; rate.aspx). While CCPs are more concentrated in US ethnic minority enclaves,* Toronto’s i ;Z
43 neighbourhoods tend to be more ethnically diverse, and homicide is not a leading cause of death ; g
jg (Supplemental Table 1). Given the cross-sectional nature of our data we could not assess when 9% é
j? CCPs or alcohol outlets were first introduced to each neighbourhood or the lag in premature g §
jg mortality following their introduction. We also could not assign a neighbourhood postal code to é %
gg persons of no fixed address. Hence, future studies might examine changes in morbidity (e.g., E g
52 severe intoxication, injury or acute mental illness) and mortality patterns with the opening and g’
gj closing of CCPs or alcohol outlets, as well as creating a category for persons without a g
gg residential address. %
57 3
58 ®
59 N
60 9 X
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It is challenging to conduct large population-based studies on alcohol-related harm using
individual-level data on alcohol consumption.*®*® Certainly, persons most apt to overuse alcohol
may be least likely to respond to household surveys,* > for example. Rather, a “birds-eye” view
like ours is often necessary, wherein individual alcohol consumption cannot be measured. In
Ontario, alcohol is completely regulated,'' enabling us to account for all places where alcohol is
sold, unlike in other Canadian provinces or US states, where private retail outlets exist.'*>' >

Hence, in our study, where both retail in-store and on-premise alcohol sales were documented, it

was possible to evaluate the general availability of alcohol within the population.

Conclusion and implications

Our findings suggest that there may be J-shaped relation between both alcohol outlet and
CCP density and premature mortality, especially among males. Thus, strategic placement of
CCPs or alcohol-focused outlets in certain areas may provide local residents with ready access to
quick cash and/or the purchase of alcohol. We can generally identify economic disadvantage at
the individual level, and even at the area level, if it affects enough local residents. A high density
of CCPs may be an economic signpost that health interventions are needed within a
neighbourhood, including strategies that address the causes of premature death, such as
intentional self-harm, poisoning and alcohol-related liver disease (Supplemental Table 1). Future
research might explore the experiences of people faced with financial bankruptcy and its impact
on their overall mental and physical health.

Solving the problem of alcohol-related harm at the neighbourhood level is not easy.”® As
alcohol and CCP industries are each often government regulated, should there be a restriction on
the number of CCPs and/or the type of alcohol outlets in neighbourhoods with high rates of
premature death? While there is some compelling evidence for limiting alcohol sales®® -- both by

123155 __less is known about that for CCPs. One

number of outlets and hours of operation
approach to the latter would be to offer money management services for people at risk of alcohol
overuse, in whom addiction overwhelms all aspects of their lives, including financial
instability.”® In terms of CCPs themselves, we and others have argued that they are strategically
placed where customers abound,” **°” and where mental illness and self-neglect are more
prevalent. This has implications for how we shape health improvement strategies among people
living in such neighbourhoods. For example, offering support to these individuals, in terms of

formal banking, budget management and addiction counseling all seem sensible as part of a

10
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©
1 <
2 strategy to reduce premature mortality. Moreover, physicians, nurses, addiction counselors and ‘5
3 . . . e . 3
4 social workers who help persons with alcohol problems might use an individual’s neighbourhood S
g as an indicator of their risk for health decline, and even recommend relocation to an area with @
©
; few CCPs and alcohol outlets. For example, residential relocation has been associated with %
(%]
9 greater cessation of injection drug use, especially moving from a highly deprived to less deprived E
10 @
11 neighbourhood.”® For alcohol addiction, recovery is less likely among those who dwell in 3 2
[=g o
. . . . . (D H
12 disadvantaged neighbourhoods.’® Certainly, the place where one lives partly determines health o B
13 & 8
14 behaviors and opportunities for health improvement. g g
15 S g
16 In conclusion, in neighbourhoods with higher than expected rates of premature mortality, § °
17 )
18 lessening social disadvantage might be achieved through encouraging use of formal banking S §
19 . . . . = B
20 methods and better money handling, alongside alcohol reduction strategies. One can then assess 3 8
c (@]
g; whether there follows a decline in the rate of non-fatal and fatal intentional self-harm, poisoning = %
Q@ o
23 and acute liver disease. s 2
24 s X
= 0]
27 Sm2
28 gke
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Figure 1. Risk of premature mortality in relation to cheque cashing places (CCP) and alcohol outlet
density quintiles (Q), presented for males females together and separately. Next to each exposure
quintile label is the corresponding rate of premature mortality per 10,000 adults aged 20 to 59 years.
Alcohol focused outlets were limited to specific on-premise alcohol licenced facilities (see Supplemental

Table 2), as well as well as all liquor and beer stores.
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Table 1. Description of study variables for all 140 neighbourhoods in Toronto, Canada.

Variable

Value for that variable

Population of Toronto (2006)

Total size of population studied for all ages, across all neighbourhoods 2493 125
Total number of residents aged 20-59 years, across all neighbourhoods 1478 610
% male of residents aged 20-59 years, across all neighbourhoods 48.4
Mean (SD) number of residents per neighbourhood aged 20-59 years 10 562 (5115)
Mean (SD) number of residents per neighbourhood aged 20-49 years 8307 (4149)

Mean (SD) number of males aged 20-59 years per 10 000 residents

5113 (2520)

Mean (SD) number of females aged 20-59 years per 10 000 residents

5448 (2623)

Mean (SD) number of males aged 20-49 years per 10 000 residents

4042 (2061)

Mean (SD) number of females aged 20-49 years per 10 000 residents

4264 (2110)

Neighbourhood area, km?

Mean (SD); Min; Max

4.5 (4.6);0.4; 37.5

All alcohol outlets*

Total number for all neighbourhoods 4626
Mean (SD) number per km® 12.9 (22.2)
Number (%) of neighbourhoods with no outlets 1(0.7)
Number (%) of neighbourhoods with > I outlets 139 (99.3)
Alcohol focused outlets**
Total number for all neighbourhoods 428
Mean (SD) number per km* 1.2(1.9)
Number (%) of neighbourhoods with no outlets 34 (24.3)
Number (%) of neighbourhoods with > I outlets 106 (75.7)
Median (IQR) material deprivation index 4(3)
Banks
Total number for all neighbourhoods 472
Mean (SD) number per km* 1.1 (1.3)
Number (%) of neighbourhoods with no banks 14 (10.0)
Number (%) of neighbourhoods with > 1 banks 126 (90.0)

All crime (2006)

Mean (SD) number of all crimes per 10 000 residents

425.9 (255.6)

Mean (SD) number of violent crimes per 10 000 residents 103.5 (54.3)
Cheque cashing places

Total number for all neighbourhoods 310

Mean (SD) number of cheque cashing places per km* 0.8 (1.2)

Number (%) of neighbourhoods with no cheque cashing places 42 (30.0)

Number (%) of neighbourhoods with > I cheque cashing places 98 (70.0)

* Includes all on-premise alcohol licenced facilities, as well as liquor and beer stores.

** Restricted to specific on-premise alcohol licenced facilities (see Supplemental Table 2), as well as well as liquor

and beer stores.
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Table 2. Risk of premature mortality among adults aged 20 to 59 years in relation to density of cheque cashing place (CCP) or alcohol outlet quintiles.

Crude relative risk (95% confidence interval)

Adjusted relative risk (95% confidence interval )*

Exposure variable

All

Males

Females

All

Males

Females

CCP density quintile

0

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

02

0.96 (0.89, 1.03)

0.91 (0.83, 1.00)

0.94 (0.84, 1.05)

0.91 (0.84, 0.98)

0.88 (0.80, 0.98)

0.92 (0.81, 1.03)

03

1.21 (1.14, 1.28)

1.19 (1.10, 1.28)

1.14 (1.04, 1.24)

1.04 (0.98, 1.11)

1.03 (0.94, 1.12)

1.05 (0.95, 1.17)

04

1.24(1.17, 1.32)

1.25 (1.17, 1.35)

1.16 (1.06, 1.27)

1.07 (1.00, 1.14)

1.07 (0.98, 1.16)

1.08 (0.97, 1.20)

05

1.46 (1.38, 1.54)

1.52 (1.42, 1.63)

1.24 (1.13, 1.36)

1.20 (1.12, 1.29)

1.25(1.15, 1.36)

1.11 (0.99, 1.24)

All alcohol outlet density
quintile**

01

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

02

1.13 (1.06, 1.20)

1.16 (1.07, 1.25)

1.08 (0.99, 1.19)

1.03 (0.96, 1.09)

1.04 (0.96, 1.13)

1.03 (0.93,1.13)

Q3

1.01 (0.95, 1.08)

1.06 (0.98, 1.15)

0.96 (0.87, 1.06)

0.99 (0.93, 1.06)

1.04 (0.96, 1.13)

0.95 (0.86, 1.05)

04

118 (1.11, 1.26)

121 (1.11, 1.31)

1.11 (1.00, 1.22)

1.18 (1.10, 1.26)

121 (1.11, 1.32)

1.11 (0.99, 1.23)

05

1.28 (1.20, 1.35)

1.35 (1.26, 1.46)

1.10 (1.00, 1.21)

1.26 (1.18, 1.35)

1.36 (1.25, 1.48)

1.11 (1.00, 1.24)

Alcohol focused outlet
density quintile®**

0l

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

02

0.99 (0.93, 1.05)

0.93 (0.86, 1.01)

0.99 (0.89, 1.09)

0.85 (0.79, 0.92)

0.82 (0.74, 0.90)

0.91 (0.80, 1.02)

Q3

1.08 (1.01, 1.15)

1.03 (0.95, 1.11)

1.06 (0.96, 1.17)

0.95 (0.88, 1.03)

0.93 (0.85, 1.02)

0.98 (0.88, 1.10)

04

1.12 (1.05, 1.20)

1.08 (1.00, 1.17)

1.08 (0.98, 1.20)

1.04 (0.96, 1.12)

1.03 (0.94, 1.13)

1.05(0.93, 1.18)

05

1.20 (1.12, 1.27)

1.17 (1.08, 1.26)

1.08 (0.98, 1.20)

1.06 (0.98, 1.14)

1.06 (0.96, 1.17)

1.02 (0.90, 1.15)

* All models were adjusted for material deprivation quintile and crime quintile, while the analysis of CCPs was also adjusted for number of banks.

** Includes all on-premise alcohol licenced facilities, as well as liquor and beer stores.

*** Restricted to specific on-premise alcohol licenced facilities (see Supplemental Table 2), as well as well as liquor and beer stores.

‘sa1Bojouyoe) feflLEEFEY SBURYeN Y ‘6 Gl e H PRei,8it:) jae(s ileds3Rab] Bu sHednefyBlkddo Aq pe1osioid

* jooyoasaboysnwselq

V11-Z39 wswuedsq 1e 2oz ‘/ aunr uo /wod [wg uadolwgy/:dny wouy pspeojumod vT0Z Joquwadad /T U0 Ze0900-7T0Z-uadolwa/9eTT 0T Se paysiignd isiy :uado (NG

18



http://bmjopen.bmj.com/

Page 19 of 45 BMJ Open

A Population-based study of premature mortality in relation to neighbourhood density of

alcohol sales and cheque cashing outlets, Toronto, Canada

Flora I. Matheson, PhD, Centre for Research on Inner City Health,
St. Michael’s Hospital, Toronto, Ontario (corresponding author)

©CoOoO~NOUITA,WDNPE

12 Maria Isabella Creatore, PhD, Centre for Research on Inner City Health,
13 St. Michael’s Hospital, Toronto, Ontario

15 Piotr Gozdyra, MA, Centre for Research on Inner City Health,
St. Michael’s Hospital, Toronto, Ontario

19 Alison L. Park, MSc, Centre for Research on Inner City Health,
20 St. Michael’s Hospitial, Toronto, Ontario

22 Joel G. Ray, MD MSc, University of Toronto, Toronto, Ontario

* jooyoasaboysnwseiq
Vv11-Zz39 wswuedsq 1e 2oz ‘L aunr uo jwod [wg uadolway/:dny wouy pepeojumoq vT0Z Joquadaq LT U0 Z£0900-7T0Z-uadolwa/9eTT 0T se paysiignd 1siy :uado cING

36 ABSTRACT WORD COUNT: 27684
37 TEXT WORD COUNT: 28923134

Corresponding author:

Flora Matheson

42 Centre for Research on Inner City Health

43 St. Michael’s Hospital, University of Toronto
44 30 Bond Street

45 Toronto, Ontario

46 M5B 1W8

48 Tel: (416) 864-6060, Ext 77482

49 Fax : (416) 864-5485

50 E-mail: mathesonf@smbh.ca

w
o
'salIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o Buipnjoul ‘1ybliAdoo Aq paloalold

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

©CoO~NOUTA,WNPE

BMJ Open

Abstract

Objective: Alcohol overuse and poverty, each associated with premature death, often ee-exist

within disadvantaged seetally-diserganizedneighborhoods. Cheque cashing places (CCPs) may
be opportunistically placed in disadvantaged seetalthydisorganized-neighbourhoods, where
customers abound. We explored whether neighbourhood density of CCPs and alcohol outlets are
—ndividualhysandin-combination-cach related to premature mortality among adults.

Design: Retrospective population-based study.

Setting: 140 neighbourhoods in Toronto, Ontario, 2005-2009.

Participants: Adults aged 20-59 years.

Measures: Our primary outcome was premature all-cause mortality among adults aged 20-59
years. Across neighbourhoods we explored;separately-andjeintly; neighbourhood density, in
km”-e, of CCPs and alcohol outlets, and their relation of each to premature mortality. Poisson

regression provided relative risks (aRRs) and 95% confidence intervals (Cls), adjusting for

material deprivation quintile, crime quintile and number of banks.-A-separate-analysis-examined

Results: Intentional self-harm, accidental poisoning and liver disease were among the top-five
causes of premature death among males aged 20-59 years. The overall premature mortality rate
was 96.3 per 10,000 males and 55.9 per 10,000 females. Comparing the highest vs. lowest CCP
density quintiles (Q), the aRR for death was 1.252 (95% CI 1.125-1.3634) among malesi-en
and 1.114 (95% CI 0.99+-6+-1.248) tamongn-wemen females. The corresponding aRR

comparing the highest Q vs. lowest Q ferall-alcohol outlet density in relation to assectation

between-aleoheol-outlet-density-and-premature mortality was 1.36 (95% CI 1.25-1.48) for males
and .11 (95% C11.00-1.24)U-shaped. CCP Q3 and alcohol-focused outlet Q3 density had the

higho RPR _far dogth amang mala 4 _Q590/ A nd female Q_QS50 Q
d a d a n n n a d n

e Forsdeoholfoermsedestablishmentthereliton v notseniteant

pattern of the relation between either CCPs or alcohol outlet density and premature mortality -

was typically J-shaped.

Conclusion: There is J-shaped arelation between -nen-tinearsynergistic-effeetof both-CCP or

and-alcohol outlet density and ea-premature mortality, even upon controlling for conventional

measures of poverty. Iasecialhy-diserganizedneighbourhoeds;+Formal banking and alcohol
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reduction strategies might be added to health promotion policies aimed at reducing premature

mortality in highly affected neighbourhoods.

Keywords: Premature mortality, cheque cashing places, cheque cashing outlets, ethanol, alcohol

©CoO~NOUITA,WNPE

sales, bars, gender, poverty.
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Strengths and Limitations of the Study

Premature death among young and middle-aged adults has received little attention,
despite the fact that many deaths are accidental and potentially highly preventable.

This study was done within a universal health insurance setting in which all residents
have full access to primary and hospital care services, and where both retail in-store and
on-premise alcohol sales are completely regulated by provincial licencing.

We evaluated alcohol outlet density, as well as a novel marker of neighbourhood
disadvantageseetal-disorganization -- cheque cashing outlet density -- and the #separate
and-ts-impact of each on premature mortality;-alone;and-inrcombination-with-aleohol
ottttet-denstty.

We did not capture alcohol consumption at the individual level, nor did we consider

race/ethnicity, a potentially important confounder between low income status and

premature mortality.
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Background

Preventing untimely or premature death is a major goal of healthcare and public health
programs. Current definitions of “premature mortality” differ, but most studies use an age range
of birth to 75 years.' While this broad age range can may-identify potential years of life lost," it
may obscure our understanding of those factors that are specifically preventable in adulthood.
The reason is that most deaths among children are from events arising around or in the perinatal
period, while most seniors succumb to cancer or cardiovascular disease. Indeed, the top causes of
death in young and middle aged adults are very different from those that claim the lives of older
adults. For example, in Canada, accidents and self-harm are leading causes of death among those
aged 25 to 44 years. After age 64 years, accidents are no longer in the top three, displaced by
cancer and heart disease.’

Most premature deaths among young and middle-aged adults are potentially highly
preventable. In many nations, alcohol use is an important risk factor for mortality.®” About 6.0%
of all deaths among Canadians are alcohol-related — twice that for men than for women --
resulting in 144,142 potential years of life lost.” In other areas of the world, including Russia,
where alcohol consumption has emerged as a major public health concern, it is estimated that
43% of reported deaths among males aged 25 to 54 are attributed to hazardous drinking. ® In
early and middle adulthood, alcohol leads to accidental death through impaired functioning and a
higher propensity for risky behavior among males.’ '* We recently showed a higher risk for
injury due to serious assault in association with alcohol sales, especially among young urban
men."!" Stockwell found that rates of alcohol-related death in British Columbia, Canada increased
by 3.25% for each 20% increase in the density of private alcohol outlets.'? Greater alcohol outlet
density is associated with increased alcohol consumption and ensuing medical disease, injury,
crime and violence."

There is a substantial body of research on neighbourhoods and health: -Studies-suggest
that-the-greaterpresenee-of-neighbourhood disadvantage ehronie-stressors-at-theresidential-level

14-16
h.

1s associated with poor psychological and physical healt Neighbourhood disadvantage may

reflect a structural lack of access to opportunities, available alternatives or choices.-and-'" '8

Recent research on neighbourhood disadvantage- -- material deprivation, social disorder and

instability --— points to its negative impact-of ehrontestressers-on health, including higher rates

of all-cause mortallity.m'16 19
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Evidence suggests that poverty —aknown-markerofsoctally-disorganized
neighbourhoods—is also a driver of premature mortality.”” ' For example, there is a doubling in

death due to homicide among residents living in low-income versus high-income

neighbourhoods.*” But beyond the direct economic measures of neighbourhood

disadvantageineome-status;- there may be further additive-benefit to using other area indicators

, such as the presence of cheque cashing
places (CCPs).* Previous research suggests that CCPs are opportunistically placed in low
income neighbourhoods to meet the needs of more vulnerable populations.”* We and others have
shown that there is a linear relation between the density of CCP and violent crime, independent
of classic indicators of poverty. > %

What is not well understood is the nature of the individual andjeintrelation between
density of CCPs (as-an-indicator-ofnetghbeurhood sectal-diserganizationr-and premature

mortality, as well as -and-density of alcohol sales outlets (as a neighbourhood indicator of

alcohol availability) and premature mortality. We explored this question in a setting where both
retail in-store and on-premise alcohol sales are completely regulated by provincial licencing, and

in which there is detailed information on CCP density and premature mortality.

Methods

This population based study was conducted in the City of Toronto, Canada using its 140
pre-defined neighbourhoods as the geographic units for analysis. These neighbourhoods, created
by the Social Policy Analysis and Research unit in the City's Social Development &
Administration Division, with assistance from Toronto Public Health, contain an average of

7,000-10,000 residents (http://www.toronto.ca/demographics/neighbourhoods.htm) with an

average area size-of 4.5 km” (range 0.4-37.5). Toronto is the largest city in the province of

Ontario, where universal health care is available to virtually all residents.

The study outcome was premature mortality, defined as the number of deaths per 10,000
adults aged 20-59 years. Mortality data were extracted from the Ontario Mortality Data from
2005 to 2009 (Ontario Ministry of Health and Long -Term Care, InteliHEALTH ONTARIO).
Data were also available by sex. We pooled the data across all five years due to the low annual

number of premature deaths in each neighbourhood.
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®
; We explored two exposure variables separately. The first was the neighbourhood density §
2 of CCPs per km”. The second was the neighbourhood density of alcohol outlets per km”. %
2 Toronto CCPs were identified through online Google and Yellow Pages directory Internet E’
Z; searches, using the terms “cheque cashing”, “payday loans” and “cash”, as described %
9 elsewhere.'' All alcohol outlets comprised all retail liquor'' and beer stores, as well as all on- E
ig premise licenced facilities, including restaurants, bars, pubs, social clubs and hotels. We used 3 ﬁ
ig lists of licenced on-premise and retail outlets provided by the Ontario Ministry of the Attorney g E
1‘51 General and the Liquor Control Board of Ontario as well as the Ontario Beer Stores. Thus, since % i;\-;
16 all retail and on-premise alcohol sales in Ontario are governmentally licenced and regulated, this § ?Z
g approach captures nearly all places where alcohol can be purchased by the public. “3 §
%g Using the address postal code, a CCP or alcohol outlet was assigned to a given Toronto § é
g neighbourhood. The density of CCPs and alcohol outlets were each expressed as a number per E §
gi neighbourhood area, in km?, and then further assigned to a quintile based on ranking g E
25 neighbourhoods from lowest density (quintile 1) to highest (quintile 5). Quintiles were calculated § g
g? using the RANK procedure in SAS. %5" %
ég Based on previous work,” as covariates, we assigned to each neighbourhood all-cause gé é
32 police-reported crime per 10,000 residents from the 2006 Uniform Crime Reporting Survey %é;
32 (http:// www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&SDDS=3302), and number of = §§
gi full-access main bank branches per km* (http://en.wikipedia.org/wiki/Big_Five (banks) — each gg—%
gg expressed as quintiles. We also included a more standard measure of neighbourhood gf %
2573 disadvantage aspresperity; another covariate which; was expressed as a material deprivation E; g
28 index quintile, based on the 2006 Ontario Marginalization Index** g: %
41 hutp://www-torontohealthprofiles.ca/onmarg.php '\ fat0ria] deprivation includes six census measures expressed as @ g
jé percentages: aged > 20 years without high school graduation, lone parent families, population % g
jg receiving government transfer payments, aged > 15 and unemployed, living below the low ?_J éﬁ
jg income cut-off, and homes needing major repairs. g §
48 3 €
49 S 3
50 Data analysis E :
g; The association between premature mortality and the quintile-defined density of CCPs . §
gi was examined using Poisson regression, with the natural log of the number of residents aged 20 g
gg to 59 years in each neighbourhood as the offset variable, based on the 2006 Canada Census g,
57 (http://en.wikipedia.org/wiki/Canada 2006_Census). An unadjusted relative risk (RR) and 95% 3
o5 :
60 7 X

>
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confidence interval (CI) expressed the relation between premature mortality and increasing CCP
density, with the lowest CCP quintile as the referent. Adjusted RRs (aRR) were calculated by
adding quintiles of crime, banks and material deprivation to the model, for males and females
combined, as well as individually by sex.

The same unadjusted and adjusted models were used to explore the relation between
alcohol outlet quintiles and premature mortality. We performed a separate analysis restricting the
alcohol outlets to those not typically associated with food service or accommodation (called
“alcohol focused outlets” herein), namely, on-premise establishments designated for adult
entertainment, bars, taverns, nightclubs, billiard/pool halls, gaming facilities, lounges, and
stadiums, in addition to retail liquor and beer stores (Supplemental Table 2). Hence, the density

of alcohol focused outlets was used as a more specific measure of alcohol-seeking behavior at

the neighbourhood level.

a a a A a a a a a
Ot 2 oY i Cl v o O O

abeve;separately-formales-and females—All statistical analyses were performed using SAS
Version 9.3 (SAS Institute Inc., Cary, North Carolina, USA). We calculated Moran’s I to assess

spatial autocorrelation.”” All I values ranged from 0.07 to 0.10, suggesting very low levels of
spatial autocorrelation. The study was approved by the Research Ethics Board of St. Michael’s
Hospital.

Results

In 2006, Toronto’s 140 neighbourhoods together had a population of 2,493,125 residents,
of whom 1,478,610 were aged 20 to 59 years, and 48% were male (Table 1). Overall, the density
of all alcohol outlets was1+9-4-12.9 per k_m%@,@@@g, alcohol focused outlets 1.2 1-8-per
km”+68.006, and CCPs 0.8 +-3-per km’10.000-persens. The average crime rate was 425.9 per
10,000 residents.

Among adult males aged 20 to 59 years, intentional self-harm, accidental poisoning and

liver disease were among the top-five causes of death (Supplemental Table 1). For females,
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cancer was the dominant cause of death, and intentional self-harm was among the top-five
causes. The premature mortality rate among all persons aged 20 to 59 years was 74.1 per 10,000
residents, and was much higher for males (96.3 per 10,000) than females (55.9 per 10,000)
(Table 1).

©CoO~NOUITA,WNPE

There was a J-shaped relation between CCP density and premature mortality (Table 2 and
11 Figure 1). This was seen for especially males, and less so for females, females-and-after

adjusting for certain covariates. For example, the aRR between CCP Q5 vs. Q1 was+22(95%

14 cH12te 134 -formenand +H14(95% CH-0+to 128 for-women— 1.25 (95% CI 1.15-1.36)
16 for males and 1.11 (95% CI 0.99-1.24) for females.

18 The corresponding aRR for premature mortality comparing fer-all alcohol outlet density

20 Q5 vs. Q1 andprematuremortalitywas 1.36 (95% CI 1.25-1.48) for males and 1.11 (95% CI
1.00-1.24) for females (Table 2 and Figure 1). For alcohol-focused establishments, the relation

23 was not significant, but like all alcohol outlet density, the —Fhe-pattern of the relation between
25 either CCPsoralcohol outlet densitv-and premature mortality-was typically J-shaped (Figure 1).
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Intentional self-harm, accidental poisoning and liver disease rank within the top-five
causes of premature death among males aged 20 to 59 years, who are nearly twice as likely as
females to die prematurely. Moderate to high neighbourhood density of CCPs was significantly
associated with a higher risk of premature mortality for beth-men and women, even after

adjusting for material deprivation, crime, and number of banks. Like CCPs, aAlcohol outlet

density had a J&-shaped relation to premature mortality. Inreighbeurheodswith-alow-density

hich (4 N
a

Stockwell showed that the density of private liquor stores is independently associated
with local rates of alcohol-related death.'? Alcohol impairs cognitive functioning, and, when
combined with a higher propensity for risk-taking behaviors among males, increases their
likelihood of intentional and unintentional injury and death.” '* In a study of hospitalizations for

serious assault, we previously found that victimization increased with alcohol sales, especially

among young urban men.'' In the current study, neighbourhoods with a high density (Q4 and

Q5) of Fer-all alcohol outlets;-at-high-lowto-mederate-denstty-(Q42-and-Q53);- exhibited a

higher the-risk of premature mortality among males was-at-its-hishestlowest-(Figure 1, middle
panel), an —Fhis-association was-not evident for alcohol focused outlets ;- however(Figure 1,

lower panel). Why this is so, is unclear, since, Hunlike alcohol focused outlets, other licenced

facilities, including restaurants and social clubs, function as gathering places less centered on

alcohol consumption (Supplemental Table 2), where intoxication is usually not tolerated and the

hours of operation are limited.® ** In-the-current study,-we-attempted-to-clarify the relation

Density of CCPs is certainly a proxy for poverty, itself an established risk factor for

premature mortality.' 2*°>?

However, in our analyses, we accounted for a complex measure of
poverty, namely, material deprivation. Previous research on CCPs suggests that they are
opportunistically placed in low income neighbourhoods to meet the needs of more vulnerable
populations.** We established a rationale early in the paper to suggest that CCPs are another

measure of disadvantagedseeial-disorganization neighbourhoods with an independent effect on

premature mortality.

Previous research has observed an association between location of CCPs and violent

2325 113435

There is growing evidence about the
233637

crime, as well as alcohol sales and serious assault.

negative effects of CCPs and pay day loan services on health and welfare of communities.

10
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®
1 <
2 Moreover, the link between alcohol sales and premature mortality is well established,”® **** as is ‘5
3 . o .39 . . 3
4 that between poverty and increased morbidity and mortality.***> However, little attention has S
2 focused on premature death among young and middle-aged adults, despite the fact that many @
©
; deaths are from intentional and unintentional self-harm, and thus, are potentially highly §
(%]
9 preventable. Most studies considered premature mortality from birth to aged 75 years,'™ but the E
10 @
11 differing age-related causes of death across this broad group obscures our deeper understanding 3 g
. . . . (D H
ig of why young and middle-aged adults die. Furthermore, these latter populations constitute the S B
g 8
E’ majority of the workforce, who are sensitive to the economic conditions that may contribute to g g
S 3
16 CCP density. Hence, it was both logical and novel for us to assess whether CCP density and § ?(:
17 )
18 alcohol outlet density each —beth-individually-and-together—impact on premature mortality at S §
19 . . . . = %
20 the neighbourhood level;-espeeially-amongyoungand-middle-aged-adults. This study was done 3 8
c [e2]
g; within a universal health insurance setting in which all Ontario residents have full access to = %
Q@ o
23 primary and hospital care services. s 2
24 s X
25 © 7
26 . S §
27 Study limitations M3
28 262
29 To reduce data suppression due to small cell sizes, we aggregated our data at the 8¢ §
30 . . . . gz»
31 neighbourhood level. Accordingly, the presence of an on-premise or retail alcohol sales outlet §L(8D o
. . . S . . S2s
gé did not necessarily reflect alcohol consumption by those who reside in a given neighbourhood. oy % =
Royp
2‘51 We used administrative boundaries for each neighbourhood. While such boundaries may g ._E
36 underestimate the influence of CCPs or alcohol outlets on adjacent neighbourhoods, Stafford et = §
37 @
38 al* found that administrative boundaries are a suitable substitute for neighbourhoods otherwise > _g
39 : . : . : 5 =
40 defined by socioeconomic homogeneity or physical boundaries. However, we could not %; S
> =.
j; determine the degree of clustering (i.e., proximity to each other) of CCPs or alcohol outlets i §
] ]
43 within a specific zone of a given neighbourhood. = 3
45 Herein, we did not consider race/ethnicity, a potentially important confounder between 5 %
46 . . . . . . = =
47 low income status and premature mortality. In the US, victims of violent crime are more likely to § S
=} (&
jg be of Black or Hispanic ancestry-** and assault-related premature mortality is four-fold higher in = %
«Q
22 the US than in Canada (http://www.conferenceboard.ca/hcp/details/health/premature-mortality- o :
) o
52 rate.aspx). While CCPs are more concentrated in US ethnic minority enclaves,* Toronto’s E:‘
53 -
54 neighbourhoods tend to be more ethnically diverse, and homicide is not a leading cause of death g
55 . . ]
56 (Supplemental Table 1). Given the cross-sectional nature of our data we could not assess when S
0]
g; CCPs or alcohol outlets were first introduced to each neighbourhood or the lag in premature g
59 N
60 11 *
>
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mortality following their introduction. We also could not assign a neighbourhood postal code to

persons of no fixed address. Hence, future studies might examine changes in morbidity (e.g.,

severe intoxication, injury; or acute mental illness) and mortality patterns with the opening and

closing of CCPs or alcohol outlets, as well as creating a category for persons without a
residential address.

It is challenging to conduct large population-based studies on alcohol-related harm using
individual-level data on alcohol consumption.*®*® Certainly, persons most apt to overuse alcohol
may be least likely to respond to household surveys,*’ > for example. Rather, a “birds-eye” view
like ours is often necessary, wherein individual alcohol consumption cannot be measured. In
Ontario, alcohol is completely regulated,'' enabling us to account for all places where alcohol is
sold, unlike in other Canadian provinces or US states, where private retail outlets exist.'*”! >

Hence, in our study, where both retail in-store and on-premise alcohol sales were documented, it

was possible to evaluate the general availability of alcohol within the population.

Conclusion and implications

Our findings suggest that there may be J-shaped relation between both alcohol outlet s

and CCPs density and -en-premature mortality, especially among males.- Mederate-to-high

ality- Thus, strategic

placement of CCPs or and-alcohol-focused outlets in certain areas may provide local residents

with ready access to quick cash and/or the purchase of alcohol. A-prevekingguestionthat-we

13 29
a a a ¢

result-in-premature-death?-We can generally identify economic disadvantage bankruptey-at the

individual level, and even at the area level, if it affects enough local residents. A high density of
CCPs may be an economic signpost that health interventions are needed within a
eeommunttyneighbourhood, including strategies that address the causes of premature death
among men-and-women, such as intentional self-harm, poisoning and alcohol-related liver

disease (Supplemental Table 1). Future research might explore the experiences of people faced

with financial bankruptcy and its impact on their overall mental and physical health.

Solving the problem of alcohol-related harm at the eemmunityneighbourhood level is not

easy.” As alcohol and CCP industries are each often government regulated, should there be a

restriction on the number of CCPs and/or the type of alcohol outlets in neighbourhoods with high

12
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©
1 <
2 rates of premature death? While there is some compelling evidence for limiting alcohol sales™ -- ‘5
3 ) ) S
4 both by number of outlets and hours of operation'?°' > -- less is known about that for CCPs. One S
2 approach to the latter would be to offer money management services for people at risk of alcohol @
©
; overuse, in whom addiction overwhelms all aspects of their lives, including financial %
(%]
9 instability.’® In terms of CCPs themselves, we and others have argued that they are strategically E
10 @
11 placed where customers abound,” * °” and where mental illness and self-neglect are more 3 2
[=g o
. . . . . . (D H

ig prevalent. This has implications for how we shape health improvement strategies among people = E
o (o2
E’ living in such neighbourhoods. For example, offering support to these individuals, in terms of g 3
S 3
16 formal banking, budget management and addiction counseling all seem sensible as part of a § ?(:
17 )
18 strategy to reduce premature mortality. Moreover, physicians, nurses, addiction counselors and S §
19 . . . . g . = B
20 social workers who help persons with alcohol problems might use an individual’s neighbourhood 3 8
c (o]
g; as an indicator of their risk for health decline, and even recommend relocation to an area with = %
Q o
gi few CCPs and alcohol outlets. For example, residential relocation has been associated with 5] 2
c ~
25 greater cessation of injection drug use, especially moving from a highly deprived to less deprived ‘é g
26 . . . . . 3 2
27 neighbourhood.*® For alcohol addiction, recovery is less likely among those who dwell in sm3
DR
28 disadvantaged neighbourhoods.’® Certainly, the place where one lives partly determines health 23N
29 SeQ
32 behaviors and opportunities for health improvement. 2 § ';
oo Q
32 In conclusion, in neighbourhoods with higher than expected rates of premature mortality, a §§
33 250
34 | lessening social disadvantage diserganization-might be achieved through encouraging use of 2 9§
35 . . : . . 3 =
36 formal banking methods and better money handling, alongside alcohol reduction strategies. One s 3

=]
. . Q 3
g; | can then assess whether there follows a decline in the rate of fatal-and-non-fatal and fatal > =
- T
39 intentional self-harm, poisoning and acute liver disease. 5 03
40 = 32
41 e 9
42 g 3
43 =
44 2 32
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Figure 1. Risk of premature mortality in relation to cheque cashing places (CCP) and alcohol outlet
density quintiles (Q), presented for males females together and separately. Next to each exposure
quintile label is the corresponding rate of premature mortality per 10,000 adults aged 20 to 59 years.
Alcohol focused outlets were limited to specific on-premise alcohol licenced facilities (see Supplemental

Table 2), as well as well as all liquor and beer stores.
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Table 1. Description of study variables for all 140 neighbourhoods in Toronto, Canada.

Page 38 of 45

Variable

Value for that variable

Population of Toronto (2006)

Total size of population studied for all ages, across all neighbourhoods 2493 125
Total number of residents aged 20-59 years, across all neighbourhoods 1478 610
% male of residents aged 20-59 years, across all neighbourhoods 48.4
Mean (SD) number of residents per neighbourhood aged 20-59 years 10 562 (5115)
Mean (SD) number of residents per neighbourhood aged 20-49 years 8307 (4149)

Mean (SD) number of males aged 20-59 years per 10 000 residents

5113 (2520)

Mean (SD) number of females aged 20-59 years per 10 000 residents

5448 (2623)

Mean (SD) number of males aged 20-49 years per 10 000 residents

4042 (2061)

Mean (SD) number of females aged 20-49 years per 10 000 residents

4264 (2110)

| Neighbourhood area, km?

| Mean (SD); Min; Max

4.5 (4.6): 0.4;37.5

All alcohol outlets*

Total number for all neighbourhoods 4626
| Mean (SD) number per km* 12.9 (22.2)
Number (%) of neighbourhoods with no outlets 1(0.7)
Number (%) of neighbourhoods with > I outlets 139 (99.3)
Alcohol focused outlets**
Total number for all neighbourhoods 428
| Mean (SD) number per km* 1.2 (1.9)
Number (%) of neighbourhoods with no outlets 34 (24.3)
Number (%) of neighbourhoods with > I outlets 106 (75.7)
Median (IQR) material deprivation index 4(3)
Banks
Total number for all neighbourhoods 472
| Mean (SD) number per km* 1.1 (1.3)
Number (%) of neighbourhoods with no banks 14 (10.0)
Number (%) of neighbourhoods with > 1 banks 126 (90.0)

All crime (2006)

Mean (SD) number of all crimes per 10 000 residents

425.9 (255.6)

‘salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

Mean (SD) number of violent crimes per 10 000 residents 103.5 (54.3)
Cheque cashing places

Total number for all neighbourhoods 310

Mean (SD) number of cheque cashing places per km* 0.8(1.2)

Number (%) of neighbourhoods with no cheque cashing places 42 (30.0)

Number (%) of neighbourhoods with > 1 cheque cashing places 98 (70.0)

* Includes all on-premise alcohol licenced facilities, as well as liquor and beer stores.

** Restricted to specific on-premise alcohol licenced facilities (see Supplemental Table 2), as well as well as liquor

and beer stores.
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Table 2. Risk of premature mortality among adults aged 20 to 59 years in relation to density of cheque cashing place (CCP) or alcohol outlet quintiles.

Crude relative risk (95% confidence interval)

Adjusted relative risk (95% confidence interval )*

Exposure variable

All

Males

Females

All

Males

Females

CCP density quintile

0

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

02

0.96 (0.89, 1.03)

0.91 (0.83, 1.00)

0.94 (0.84, 1.05)

0.91 (0.84, 0.98)

0.88 (0.80, 0.98)

0.92 (0.81, 1.03)

03

1.21 (1.14, 1.28)

1.19 (1.10, 1.28)

1.14 (1.04, 1.24)

1.04 (0.98, 1.11)

1.03 (0.94, 1.12)

1.05 (0.95, 1.17)

04

1.24(1.17, 1.32)

1.25 (1.17, 1.35)

1.16 (1.06, 1.27)

1.07 (1.00, 1.14)

1.07 (0.98, 1.16)

1.08 (0.97, 1.20)

05

1.46 (1.38, 1.54)

1.52 (1.42, 1.63)

1.24 (1.13, 1.36)

1.20 (1.12, 1.29)

1.25(1.15, 1.36)

1.11 (0.99, 1.24)

All alcohol outlet density
quintile**

01

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

02

1.13 (1.06, 1.20)

1.16 (1.07, 1.25)

1.08 (0.99, 1.19)

1.03 (0.96, 1.09)

1.04 (0.96, 1.13)

1.03 (0.93,1.13)

Q3

1.01 (0.95, 1.08)

1.06 (0.98, 1.15)

0.96 (0.87, 1.06)

0.99 (0.93, 1.06)

1.04 (0.96, 1.13)

0.95 (0.86, 1.05)

04

118 (1.11, 1.26)

121 (1.11, 1.31)

1.11 (1.00, 1.22)

1.18 (1.10, 1.26)

121 (1.11, 1.32)

1.11 (0.99, 1.23)

05

1.28 (1.20, 1.35)

1.35 (1.26, 1.46)

1.10 (1.00, 1.21)

1.26 (1.18, 1.35)

1.36 (1.25, 1.48)

1.11 (1.00, 1.24)

Alcohol focused outlet
density quintile®**

0l

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

1.00 (Referent)

02

0.99 (0.93, 1.05)

0.93 (0.86, 1.01)

0.99 (0.89, 1.09)

0.85 (0.79, 0.92)

0.82 (0.74, 0.90)

0.91 (0.80, 1.02)

Q3

1.08 (1.01, 1.15)

1.03 (0.95, 1.11)

1.06 (0.96, 1.17)

0.95 (0.88, 1.03)

0.93 (0.85, 1.02)

0.98 (0.88, 1.10)

04

1.12 (1.05, 1.20)

1.08 (1.00, 1.17)

1.08 (0.98, 1.20)

1.04 (0.96, 1.12)

1.03 (0.94, 1.13)

1.05(0.93, 1.18)

05

1.20 (1.12, 1.27)

1.17 (1.08, 1.26)

1.08 (0.98, 1.20)

1.06 (0.98, 1.14)

1.06 (0.96, 1.17)

1.02 (0.90, 1.15)

* All models were adjusted for material deprivation quintile and crime quintile, while the analysis of CCPs was also adjusted for number of banks.

** Includes all on-premise alcohol licenced facilities, as well as liquor and beer stores.

*** Restricted to specific on-premise alcohol licenced facilities (see Supplemental Table 2), as well as well as liquor and beer stores.
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No Recommendation o

Title and abstract 1 (a) Indicate the study’s design with a Completed 2 _‘—:
commonly used term in the title or the g’

abstract =

(b) Provide in the abstract an Completed 2 g

informative and balanced summary of g

what was done and what was found -O'? 8’;

Introduction g E
Background/rationale 2 Explain the scientific background and Completed 4-5 3 g
rationale for the investigation being < %

reported _§ E'

Objectives 3 State specific objectives, including any Completed 5 E i
prespecified hypotheses = E

Methods g '8
Study design 4 Present key elements of study design Completed 5-6 §. %
early in the paper Q 4

Setting 5 Describe the setting, locations, and Completed 5 § E
relevant dates, including periods of § 9

recruitment, exposure, follow-up, and g 3

data collection % g' %

Participants 6 (a) Give the eligibility criteria, and the Not 3‘5 ~
sources and methods of selection of applicable ; §§

participants. Describe methods of =8 9

follow-up § g g

(b) For matched studies, give matching Not g S8

criteria and number of exposed and applicable ; - E

unexposed g: 3

Variables 7 Clearly define all outcomes, exposures, Completed 5-6 Q@ i
predictors, potential confounders, and % g

effect modifiers. Give diagnostic g. S

criteria, if applicable é %

Data sources/ 8 For each variable of interest, give Completed 5-6 o 9
measurement sources of data and details of methods of § %
assessment (measurement). Describe 3 3

comparability of assessment methods if ) g

there is more than one group g §

Bias 9 Describe any efforts to address potential ~ Completed 8-9 3 o
sources of bias g >

Study size 10 Explain how the study size was arrived Completed 5 _‘E' :
at §

Quantitative variables 11 Explain how quantitative variables were ~ Completed 5-6 2
handled in the analyses. If applicable, _g

describe which groupings were chosen %

and why §

Statistical methods 12 (a) Describe all statistical methods, Completed 6 "O'
including those used to control for {1

confounding :

>
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(b) Describe any methods used to Completed 6
examine subgroups and interactions
(c) Explain how missing data were Not
addressed applicable
(d) If applicable, explain how loss to Not
follow-up was addressed applicable
(e) Describe any sensitivity analyses Completed 6&7
Results
Participants 13*  (a) Report numbers of individuals at Not
each stage of study—eg numbers applicable
potentially eligible, examined for
eligibility, confirmed eligible, included
in the study, completing follow-up, and
analysed
(b) Give reasons for non-participation at Not
each stage applicable
(c¢) Consider use of a flow diagram Not
applicable
Descriptive data 14*  (a) Give characteristics of study Completed 5&7
participants (eg demographic, clinical,
social) and information on exposures
and potential confounders
(b) Indicate number of participants with Not
missing data for each variable of interest ~ applicable
(¢) Summarise follow-up time (eg, Not
average and total amount) applicable
Outcome data 15*  Report numbers of outcome events or Completed 7
summary measures over time
Main results 16  (a) Give unadjusted estimates and, if Completed 7
applicable, confounder-adjusted
estimates and their precision (eg, 95%
confidence interval). Make clear which
confounders were adjusted for and why
they were included
(b) Report category boundaries when Completed 6-7
continuous variables were categorized
(¢) If relevant, consider translating Not
estimates of relative risk into absolute applicable
risk for a meaningful time period
Other analyses 17  Report other analyses done—eg Completed 7
analyses of subgroups and interactions,
and sensitivity analyses
Discussion
Key results 18  Summarise key results with reference to Completed 8
study objectives
Limitations 19 Discuss limitations of the study, taking Completed 8-9

into account sources of potential bias or
imprecision. Discuss both direction and
magnitude of any potential bias
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Interpretation 20  Give a cautious overall interpretation of ~ Completed 9-10
results considering objectives,
limitations, multiplicity of analyses,
results from similar studies, and other

relevant evidence

Generalisability 21 Discuss the generalisability (external Completed 9
validity) of the study results

Other information

Funding 22 Give the source of funding and the role Completed 11
of the funders for the present study and,
if applicable, for the original study on
which the present article is based

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and
published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely
available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at http://www.strobe-statement.org.
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Exposure variable quintile
(premature mortality rate

CCPS, MALES & FEMALES:

cePs, MALES:
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ALL ALCOHOL OUTLETS, MALES & FEMALES:

ALL ALCOHOL OUTLETS, MALES

ALL ALCOHOL OUTLETS, FEMALES:

ALCOHOL FOCUSED OUTLETS, MALES & FEMALES!

ALCOHOL FOCUSED QUTLETS, MALES:

ALCOHOL FOCUSED QUTLETS, FEMALES:
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Adjusted RR (95% CI) for premature mortality*

*All models wwere adjusted for material deprivation quintile and crime quintile. The model for CCPs was also adjusted for number of banks per km’
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Supplemental Table 1. Top five leading causes of death among residents of Toronto aged 20 to 59 years, 2005 to 2009. © &
3 o
Q. o
Rank | Males Females Males and females s %
1 Ischemic heart disease Breast cancer Ischemic heart disease e 3
2 Intentional self-harm Lung cancer Intentional self-harm e i
]
3 Lung cancer Intentional self-harm Lung cancer § )
[¢°]
4 Accidental poisoning Ischemic heart disease Breast cancer g 8
5 Cirrhosis and other liver diseases Colorectal cancer Accidental poisoning o g‘%
@ »n =

o
=N

Source: Ontario Mortality Data 2005-09, Ontario Minstry of Health and Long -Term Care, InteliHEALTH ONTARIO, Date ed, November, 2012,

&
&
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Leading causes of death based on APHEO Leading Cause Groups for Mortality Tabulation 2 §
http://www.apheo.ca/resources/indicators/ APHEO%20Modifications%20t0%20L ead%20CauseDeath%20Becker%20at%20al21BRec2008.pdf
g
=1
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Supplemental Table 2. Type of on-premise licensed alcohol outlets. Those in bolded italics were considered herein to b

1

2

3

4

g Type of Outlet

7 Restaurant

8 Bar/Sports Bar

9 Social Club

10 I/ |

11 Hotel/Mote

12 Night Club

ﬁ Bar /Tavern /Nightclub
15 Banquet Hall

16 Boat

ig Karaoke Bar/Restaurant
19 Billiard/Pool Hall
20 Live Theatre

g% Bowling Alley

23 Retirement Residence
24 Adult Entertainment
25 Educational Facility
26 - —

27 Gaming Facility

28 Stadium

ég Golf Course

31 Motion Picture Theatre
32 Outdoor Area

33 Athletic Club

34 —

35 Military

36 Museum

37 Other

38 -

39 Railway Car

40

41

42

43

44

45

46

47

48
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