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Abstract

Introduction: Unintentional falls are a leading cause of injury-related hospital visits
among Canadians, especially seniors. While certain meteorological conditions are sus-
pected risk factors for fall-related injuries, few studies have quantified these associa-
tions across a wider range of age groups and with population-based datasets.

Methods: We applied a time-stratified case-crossover study design to characterize asso-
ciations of highly-spatially-resolved meteorological factors and emergency department
(ED) visits for falls, in Ontario, among those aged 5 years and older during the winter
months (November to March) between 2011 and 2015. Conditional logistic models were
used to estimate the odds ratios (ORs) and their 95% confidence intervals (CIs) for
these visits in relation to daily snowfall accumulation, including single-day lags of up to
one week before the visit, and daily mean temperature on the day of the visit. Analyses
were stratified by age and sex.

Results: We identified 761 853 fall-related ED visits. The odds for these visits was increased
for most days up to a week after a snowfall of 0.2 cm or greater (OR = 1.05-1.08) com-
pared to days with no snowfall. This association was strongest among adults aged 30 to
64 years (OR = 1.16-1.19). The OR for fall-related ED visits on cold days (less than
—9.4 °C) was reduced by 0.05 relative to days with an average daily temperature of
3.0 °C or higher (OR = 0.95; 95% CI: 0.94, 0.96), and this pattern was evident across
all ages. There were no substantive differences in the strength of this association by sex.

Conclusion: Snowfall and warmer winter temperatures were associated with an
increased risk of fall-related ED visits during Ontario winters. These findings are rele-
vant for developing falls prevention strategies and ensuring timely treatment.

Keywords: case-crossover, unintentional falls, accidental falls, injuries, weather, snow,
ambient temperature, winter

Highlights

e A snowfall accumulation of 0.2 cm
or greater was associated with an
increased number of fall-related
emergency department (ED) visits.

e Colder days (temperatures lower
than —9.4 °C) were associated with
a decrease in fall-related ED visits
compared to days with an average
daily temperature of 3.0 °C or
higher.

e Adults between 30 and 44 years
old had the highest likelihood of a
fall-related ED visit after snowfall
or at low temperature.

e Our findings suggest that snowfall
increases the risks of falls and pro-
vide some support for policies that
reduce these risks.

Introduction

About 37.3 million falls that require medi-
cal attention occur globally every year.! In
Canada, falls are the leading cause of
injury among older adults, accounting for

85% of injury-related hospitalizations in
this demographic.>®* The number of fall-
related deaths and self-reported injuries
in older adults increased by 65% from
2003 to 2008 and by 43% from 2003 to
2009/2010.% This trend is worrying as the

likelihood of experiencing a fall increases
with age and Canada’s population is
aging.> Nevertheless, the public health
concern for older adults should span
across all ages given that those younger
than 65 years made up about 70% of
emergency department (ED) visits for falls
in 2017/2018.* Furthermore, there are dif-
ferences by sex, with females accounting
for 54% of fall-related ED visits compared
to 46% for males in 2017/2018.* This is
especially important considering that the
prevalence of osteoporosis is more than
two times greater among women,’ and
this health condition leaves women more
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vulnerable to injuries from falls. As falls
can result in mortality and significant
morbidity (e.g. injuries, chronic pain,
functional decline, mental health issues,
reduced quality of life, etc.),>>¢ there is a
public health benefit to an improved
understanding of the factors contributing
to falls.

Slippery conditions due to ice and snow
have been implicated as one of the pri-
mary causes of outdoor falls,”® indicating
that falls are more likely to occur during
winter. Although Chow et al.” found con-
flicting findings in the literature on the
seasonality of falls, most of the studies
they examined found an increased inci-
dence in falls during winter among older
adults, and the authors suggested that
cold temperatures and slippery conditions
during winter likely contributed to this
increase.” Given these findings and that
over half of falls reported among those
aged 18 to 44 years’ and about half of the
falls among community-dwelling older
adults occurred outdoors,'? weather is
likely an important risk factor. Despite
these findings, most messaging to do with
preventing falls relates to modifications in
ergonomics, built environments and mod-
ifiable health behaviours rather than
weather.'¥1°

Previous studies have shown snowfall
was 13.4 times more likely to occur before
days with excess ED visits for falls than
before periods without excess visits.!
Others found a 38% increase in falls
involving ice and snow compared with
risks on dry weather days'” and an 18%
increase in fall-related hospitalizations
within 6 days of a snowfall.'® In addition,
fall-related injuries were 31% higher
among men and 15% higher among
women on days where freezing rain alerts
were issued,” and the number of outdoor
falls doubled a few days following freez-
ing rain compared to days without excess
falls during the month of December.?® Past
research also found that these increases
typically have a lag period, beginning a
few days after a winter meteorological
event (e.g. ice storm, snowstorm, and
freezing rain) and persisting for up to a
week after its occurrence.®!¢182022 Fyrther-
more, it has been suggested that falls and
hospitalizations for fall-related injuries
among seniors increase as average daily
temperature decreases.'?> More specifi-
cally, Luukinen et al." found that the inci-
dence rate of outdoor falls among the
elderly was about 4.5 times greater on
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days with an average daily temperature
less than —20 °C compared to days of at
least 10 °C.

Although these studies provide some
insight into how meteorological events
may increase the risk for a fall and related
hospital care, their generalizability is lim-
ited. Firstly, almost all studies investigat-
ing relationships between meteorological
factors and hospital care for falls focussed
exclusively on older adults.®!"?3** Secondly,
the Canadian studies that have explored
these associations have largely focussed
on the impacts of major storms and freez-
ing rain.®?2? Thus, previous studies have
not reported associations between more
frequent winter meteorological events
(e.g. everyday snowfall and cold tempera-
tures) and falls; nor have they consistently
explored variations by age. By under-
standing the relationships between mete-
orological factors and fall-related hospital
care among residents of Ontario, we are
better able to anticipate the health care
resources required to treat these events
and target injury prevention.

To address research gaps in this topic
area, the aim of this study was to examine
the influence of snowfall and temperature
on fall-related ED visits during winter
months in Ontario and investigate whether
these associations differed by sex and age.

Methods
Study design

We used a time-stratified case-crossover
study design to evaluate associations
between meteorological factors (e.g. daily
snowfall accumulation and daily average
temperature) and the occurrence of ED
visits for unintentional falls during winter
months. This design is effective for evalu-
ating associations between short-term
environmental exposures and adverse
health events® (e.g. snowfall and myocar-
dial infarction,? temperature and myocar-
dial infarction,*” air pollution and asthma,?
etc.). The effectiveness of this study
design at evaluating these associations
lies in its method of controlling confound-
ers (e.g. age, sex, etc.) by having cases
essentially match to themselves.? This
study design controls for the influence of
individual-level factors by contrasting the
individual’s exposure on the event date to
their exposure during control periods. We
chose the time-stratified bi-directional
approach to certain control periods by

selecting other days of the month that fall
on the same day of the week as the event
date; this provides the additional benefit
of controlling day-of-week effects.?®

Study population

The National Ambulatory Care Reporting
Systems (NACRS) captures individual-level
demographic (e.g. age, sex, postal code)
and administrative information (e.g. regis-
tration date and diagnostic codes) for
all hospital-based and community-based
ambulatory care from participating facili-
ties and ministries of health.*® Unin-
tentional falls are defined by records
containing International Classification of
Disease 10" edition (ICD-10-CA) codes
W00 to W19 as the primary reason for
these ED visits. As we were most inter-
ested in quantifying the associations
between meteorological factors and ED
visits for outdoor unintentional falls, we
removed records with ICD-10-CA codes
indicating a fall that was unlikely to occur
outdoors. (For a list of included and
excluded ICD-10-CA codes, see Figure 1.)
We excluded children aged under 5 years
because unintentional falls in this age
range predominantly occur indoors.? Fur-
thermore, given that performing these
analyses nationally requires considerable
computational resources and that Ontario’s
NACRS data provides ample sample size
and has near complete coverage,® we
restricted our analyses to Ontario ED
visits.

Weather data

While meteorological stations are often
used to assess spatial associations between
weather events and health outcomes, their
use is limited to health outcomes that
occur near these stations.’>3 The Canadian
Forest Service of Natural Resources
Canada works to overcome this issue by
using thin-plate smoothing splines through
ANUSPLIN climate modelling software to
create spatial climate models.?*** While
these models have largely had applica-
tions in the forestry industry, they can be
used in environmental health research.’*3
These climate models can estimate daily
values for temperature extremes (mini-
mum and maximum) and total precipita-
tion at a postal code level.**3* However,
the lowest geographical unit level avail-
able from our NACRS dataset for place of
residence is the forward sortation area
(FSA; regions defined by the first three
digits of a postal code). Thus, the mean
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FIGURE 1
Algorithm used to determine emergency department visits for outdoor unintentional falls included in study population,
November to March, 2011-2015, Ontario

Unintentional falls, Ontario, 2011-2015
(n=2039330)

Y

» ICD-10 diagnostic codes indicating outdoor falls:

Inclusion criteria:

» W00 - Fall on same level involving ice and snow (n = 118119)

» W01 - Fall on same level from slipping, tripping and stumbling (n = 189774)

» W02 - Fall involving skates, skis, sport boards and in-line skates (n = 70 886)

* W03 - Other fall on same level due to collision with, or pushing by, another person (n = 2782)
» W04 - Fall while being carried or supported by other persons (n = 714)

» W05 — Fall involving wheelchair and other types of walking devices (n = 5779)

» W09 - Fall involving playground equipment (n = 4433)

» W10 - Fall on and from stairs and steps (n = 95 856)

» W11 - Fall on and from ladder (n = 13322)

* W12 - Fall on and from scaffolding (n = 442)

» W13? - Fall from, out of or through building or structure (n = 2833)

* W14 - Fall from tree (n = 739)

* W15 — Fall from cliff (n = 56)

» W16 — Diving or jumping into water causing injury other than drowning or submersion (n = 496)
W17 — Other fall from one level to another (n = 19029)

* W18 — Other fall on same level (n = 83 106)

» W18.09 — Other and unspecified fall on same level (n = 7172)

e W19 — Unspecified fall (n = 142 147)

Exclusion criteria:

* Months without snowfall: April to October (n = 1 178 457)
» Age: <5 years (n = 67 388)°
 Missing weather data (n = 1748)
» ICD-10-diagnostic codes indicating indoor falls:
» W06 — Fall involving bed (n = 14 929)
» W07 - Fall involving chair (n = 9955)
» W08 - Fall involving other furniture (n = 3931)
* W18.00 — Fall on same level in or from bathtub (n = 516)
» W18.01 — Fall on same level in or from shower stall (n = 281)
» W18.02 — Fall on same level from or off toilet (n = 272)

Inclusion for analysis Exclusion from analysis
(n =761 853) (n=1277 477)

Sources: Canadian Urban Environmental Health Research Consortium (meteorology data); National Ambulatory Care Reporting System (emergency department visit data).
2The ICD-10-CA code W13 was included as it also codes for outdoor falls on balconies, bridges, flag poles and rooftops.

b Falls that occur among those aged less than 5 years mostly occur indoors.
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daily average temperature, temperature
extremes and total precipitation were cal-
culated for each FSA by averaging these
values for all six-character postal codes
within an FSA. The meteorological data
for all fall and control event dates were
linked spatiotemporally by the Canadian
Urban Environmental Health Research
Consortium (CANUE).3>3¢

As our measure of total precipitation was
not able to distinguish rain from snow, we
defined snowfall as precipitation occur-
ring on days with an average temperature
at or below 0 °C. Furthermore, as increases
in ED visits for unintentional falls occur
up to one week after winter meteorologi-
cal events,®16182022 we examined lag days
up to one week before the fall-related ED
visit. We analyzed single-day snowfall
accumulation rather than multi-day snow-
fall accumulation because snowfall removal
is likely to occur within 24 hours of its
occurrence.'”” We also categorized our
main meteorological variables because we
sought to examine how the associations
between meteorological variables and fall-
related ED visits varied at different levels.
Furthermore, there may be some error in
the values for environmental factors
within an FSA due to factors such as
buildings, topography, vegetation cover
and wind. In the context of snowfall, indi-
viduals tend to stay indoors when greater
snowfall accumulation occurs,* reducing
their risk for a fall. We categorized snow-
fall using the definitions for trace and
non-trace snowfall accumulation (>0 to
<0.2 cm and >0.2 cm, respectively) from
Environment and Climate Change Canada.*”
Trace snowfall accumulation was used to
represent modest snowfall amounts that
exceed 0 cm and accumulation of at least
0.2 cm represented more significant
snowfall.

For average daily temperature, the tem-
perature range in our data crossed 0°C,
where more slippery conditions may occur
due to freezing rain and ice formation. In
turn, these conditions may be more likely
to precipitate a fall, unlike at temperatures
considerably above or below 0°C. Conse-
quently, we used a quintile approach to
categorize our average daily temperature
ranges." As there was only recorded
snowfall between the months of November
and March, we defined these months as
winter and restricted the records for
analysis to these months. Furthermore, we
removed 1748 fall-related ED visit records
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(0.2%) with missing weather data on the
registration date from analysis (Figure 1).

Statistical analysis

We summarized individual-level charac-
teristics by demographic and meteorologi-
cal factor of individuals who had an ED
visit for an unintentional fall during the
months of November to March for the cal-
endar years of 2011 to 2015, inclusively.
We used conditional logistic regression to
compute the odds ratio (OR) and its 95%
confidence interval (CI) for ED visits for
unintentional falls on days with total daily
snowfall accumulation (>0 to <0.2 cm,
>0.2 cm) compared to days with no snow-
fall, including lag days up to one week
before the fall-related ED visit.

Furthermore, we conducted regression
analyses for fall-related ED visits on days
corresponding to average daily tempera-
ture ranges of less than —9.4°C, —9.4 to
less than —4.1°C, —4.1 to less than
—0.3°C and -0.3 to less than 3.0°C
compared to days with an average tem-
perature of at least 3.0°C. We stratified
the analyses by age group (5-17, 18-29,
30-44, 45-64 and 65+ years) and sex.

We also modelled the association between
fall-related ED visits and both exposure
factors to assess the stability of our pri-
mary results. All analyses were performed
using SAS version 9.4 (SAS Institute Inc.,
Cary, NC, US). Carleton University’s Research
Ethics Board approved the study (Project
#113345).

Results
Demographic and weather characteristics

We identified 761 853 fall-related ED visits
during the study period (Table 1). Fall-
related ED visits occurred most fre-
quently on days without snowfall (63.2%;
n = 481273), followed by days with trace
snowfall accumulation (24.1%; n = 183831)
and days with non-trace snowfall accumu-
lation (12.7%; n = 96749). The distribu-
tion of fall-related ED visits by temperature
was similar across the temperature ranges.
Demographically, there were more fall-
related ED visits among females (55.3%;
n = 420978) than males and among adults
aged 65 and older (29.6%; n = 225733)
than the other age groups. There were also
more fall-related ED visits among those liv-
ing in urban areas (82.5%; n = 628650)
than in rural areas and in central Ontario

(34.7%; n = 264692) than other regions
in Ontario.

Daily snowfall accumulation

For days with trace snowfall accumula-
tion, the highest increase in the odds for
fall-related ED visits occurred on the day
this accumulation occurred (OR = 1.05;
95% CI: 1.04, 1.06) compared to days
with no snowfall (Figure 2; data table
available on request from the authors).
This pattern was consistent across all
groups of analysis (e.g. overall, by sex and
by age group). By age group, adults (indi-
viduals 30-44 and 45-64 years) presented
with the largest increase in odds for a fall-
related ED visits (adults 30-44 years:
OR = 1.07, 95% CI: 1.05, 1.09; adults
45-64 years, OR = 1.08, 95% CI: 1.06,
1.09). We also observed elevated odds 5
to 7 days afterwards across most groups
analyzed.

These observed patterns differed from
those seen on days with non-trace snow-
fall accumulation (Figure 3; data table
available on request from the authors).
Overall, the increased odds persisted for
most of the week after non-trace snowfall
accumulation occurred (OR = 1.05-1.08),
with a slight reduction 5 days afterwards.
While this relationship did not differ by
sex, there were differences by age. A mod-
est reduction in the odds for fall-related
ED visits occurred on the case day to
2 days afterwards (OR = 0.92-0.97)
among school-aged children (5-17 years).
While there was a peak in the odds for
fall-related ED visits one day following
non-trace snowfall accumulation across
most age groups, this association was
most pronounced among adults (OR =
1.16-1.19). Individuals aged 18 to 29
years and 65 years and older presented
with similar increases in odds ratios for
fall-related ED visits 1 to 4 days following
non-trace snowfall (OR = 1.03-1.09).
When adjusted for temperature (Table 2),
the risk estimates were similar (OR on lag
day 0 for trace snowfall accumulation =
1.06, 95% CI: 1.06, 1.07) to the unad-
justed values (OR = 1.05, 95% CI: 1.04,
1.06). This was also the case for our strati-
fied analyses (data available on request
from the authors).

Daily average temperature
The odds for fall-related ED visits was

elevated across most temperature ranges
analyzed (Figure 4). Overall, the increase
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TABLE 1
Distribution of ED visits for unintentional falls according to meteorological factors
and patient characteristics, November to March, 2011-2015, Ontario

Number of emergency department visits

Variable
n=761853 %”

Snowfall accumulation on the day of the ED visit, cm

0 481273 63.2

>0 to <0.2 183831 24.1

20.2 96 749 12.7
Daily average temperature, °C

>3.0 (warmest) 147996 19.4

—0.3to <3.0 148 645 19.5

—4.1t0 <—0.3 160298 21.0

—9.4 to <—4.1 158765 20.8

<-9.4 (coldest) 146 149 19.2
Rurality®

Rural 133203 17.5

Urban 628650 82.5
Region of residence in Ontario®

Eastern Ontario 140251 18.4

Central Ontario 264692 34.7

Metropolitan Toronto 129532 17.0

Southwestern Ontario 157315 20.6

Northern Ontario 70063 9.2
Sex

Female 420978 55.3

Male 340875 44.7
Age droup, years

5-17 138707 18.2

18-29 94185 12.4

3044 105067 13.8

45-64 198161 26.0

65+ 225733 29.6
Year

2011 144068 18.9

2012 144305 18.9

2013 157 564 20.7

2014 165496 21.7

2015 150420 19.7

Sources: Canadian Urban Environmental Health Research Consortium (meteorology data); National Ambulatory Care Reporting

System (emergency department visit data)
2 Percentages may not add up to 100% due to rounding.

b Defined by the second digit of forward sortation areas (rural [0] and urban [1-9]).

< Defined by first letter of forward sortation areas (eastern Ontario [K], central Ontario [L], metropolitan Toronto [M], southwest-

ern Ontario [N] and northern Ontario [P]).

in the OR on days with an average daily
temperature between —0.3 and less than
3.0 °C (OR = 1.04; 95% CI: 1.03, 1.05)
was less than the increase seen on days
with an average daily temperature of
between —4.1 and less than —0.3 °C
(1.09; 1.08, 1.10) or between —-9.2 and

Vol 41, No 12, December 2021

less than —4.1 °C (1.08; 1.07, 1.09).
Conversely, there was a modest reduction
in the odds on days colder than —9.4 °C
(0.95; 0.94, 0.96).

There were no substantive differences by
sex (Figure 4). By age group, the association

between average daily temperature and
fall-related ED visits was weakest among
older adults and most pronounced among
adults. The reduction in the odds for fall-
related ED visits on days with an average
daily temperature of less than —9.4 °C
was similar among school-aged children,
those 45 to 64 years of age and older
adults (OR: 0.92-0.95). Meanwhile, adults
aged 18 to 29 years and 30 to 44 years
demonstrated no reduction in the odds on
these days (OR: 1.00). Conversely, on
days with an average daily temperature of
—4.1 to less than —0.3 °C, adults had the
greatest increase in the odds for a fall-
related ED visit (OR: 1.15-1.18) compared
to other age groups (OR: 1.04-1.06).

The risk estimates from our sensitivity
analysis examining the association between
average daily temperature and fall-related
ED visits when adjusted for snowfall (data
available on request from the authors)
were similar to unadjusted values for
all groups analyzed. For example, the
adjusted OR for the —4.1 to less than
—0.3 °C average daily temperature range
was 1.10 (95% CI: 1.09, 1.11), while the
unadjusted OR was 1.09 (95% CI: 1.08,
1.10).

Discussion

In this study, we evaluated associations
between select meteorological factors (i.e.
daily snowfall accumulation and tempera-
ture) and ED visits for unintentional falls
among those aged 5 years and over, in
Ontario, for the months of November to
March between 2011 and 2015. We found
positive associations between snowfall
and fall-related ED visits relative to days
with no snowfall. We also found decreased
odds for these events on days with an
average temperature of colder than
—9.4 °C compared to days with an aver-
age temperature of at least 3.0 °C.

We observed a 5% increase in the odds
for fall-related ED visits on days with trace
snowfall accumulation and 5 to 7 days
after this accumulation. Furthermore, we
observed a 5% to 8% elevation on days
with non-trace snowfall accumulation up
to a week afterwards. Our findings are
consistent with past research that found
an increase in fall-related ED visits after
winter precipitation (i.e. snowfall and
ice storms), with greater lags in these
increases as the severity of these weather
events increased.”'¢'”122 The delay in
increased ED visits may be due to lags in
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FIGURE 2

Associations between snowfall (>0 to <0.2 cm) and emergency department visits for unintentional falls (>5 years of age)
compared to days with no snowfall, November to March, 2011-2015, Ontario
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Note: Lag days represent the number of days before the emergency department visit.
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FIGURE 3
Associations between snowfall (>0.2 cm) and emergency department visits for unintentional falls (>5 years of age)
compared to days with no snowfall, November to March, 2011-2015, Ontario
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Sources: Canadian Urban Environmental Health Research Consortium (meteorology data); National Ambulatory Care Reporting System (emergency department visit data).

Note: Lag days represent the number of days before the emergency department visit.

Vol 41, No 12, December 2021

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice




TABLE 2
Association between snowfall accumulation and emergency department visits
for unintentional falls (=5 years of age) adjusted for average daily temperature
compared to days with no snowfall, November to March, 2011-2015, Ontario

Snowfall accumulation, cm

Lag day >0t0 0.2 20.2
OR 95% CI OR 95% CI
0 1.06 1.06, 1.07 1.06 1.05, 1.07
1 1.04 1.04, 1.05 1.09 1.09, 1.10
2 1.03 1.02,1.03 1.07 1.06, 1.08
3 1.01 1.00, 1.01 1.05 1.04, 1.06
4 1.02 1.01, 1.02 1.06 1.05, 1.07
5 1.02 1.02,1.03 1.03 1.02,1.03
6 1.03 1.02, 1.04 1.06 1.05, 1.07
7 1.03 1.02,1.03 1.05 1.04, 1.06

Sources: Canadian Urban Environmental Health Research Consortium (meteorology data); National Ambulatory Care Reporting

System (emergency department visit data).

Abbreviations: Cl, confidence interval; OR, odds ratio.

Note: Lag day refers to the number of days before the fall-related emergency department visit.

the development of slippery conditions
from thawing and refreezing of precipita-
tion?**? or individuals delaying care by
staying indoors during inclement weather.?
While our associations were more attenu-
ated compared to past studies, the find-
ings from our population-based study
suggest that snowfall is an important pre-
dictor of unintentional falls treated in
Ontario hospitals.

We found no substantial differences in the
strength of the association between mete-
orological characteristic and ED visits for
unintentional falls between men and
women. This differs from past research
that found that men had a greater risk of
falling following freezing rain alerts.® This
finding was somewhat surprising given
that multiple biological and behavioural
factors have previously been identified
that could contribute to sex differences in
these associations. For example, females
may be more predisposed to falling due to
age-related decreases in bone mineral
density, increased depressive symptoms
and gait variability.?**! Females may also
be at a greater risk of fracture from a fall
due to the loss in bone density.?
Meanwhile, males may be at greater risk
for falling due to poorer balance, increased
comorbidities and greater risk-taking
behaviour.®** However, we were unable
to look at these specific influences directly
given limitations of the data.

In contrast, we did find that there were
differences in the strength of the associa-
tion across age groups. Specifically, we
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observed that school-aged children had
reduced risks for fall-related ED visit fol-
lowing snowfalls relative to older age
groups. We also noted that adults had the
greatest positive association, even when
compared to older adults, which corrobo-
rates with findings from other studies.!®”
Given this increased risk, it is important
to identify factors that may put adults at
greater risk. Past research found that older
adults (65+) spend less time outdoors
during winter than younger adults**; other
studies posited that exposure to winter
weather during work-related commutes
was responsible for this elevated risk in
the younger age group.'®! This rationale
could be extended to explain the reduced
risk of fall-related ED visits among school-
aged children, as schools, parents and
caregivers may restrict their outdoor activ-
ities on days with inclement weather.
However, it is also important to note that
we did not find a reduction in risk among
older adults even though they also spend
less time outdoors than younger adults.
This may be explained by differences in
the nature in which children and older
adults fall, as interactions between
weather and other factors (e.g. mobility
issues) may put older adults at greater risk
for weather-related falls compared to chil-
dren.? However, additional research is
needed to confirm these hypotheses.

With respect to temperature, we observed
a 4% to 9% increase in the odds of fall-
related ED visits on days with average
daily temperature ranging from —9.4 to

408

3.0 °C and a 5% decrease on days when
the average daily temperature was colder
than —9.4 °C compared to days with an
average daily temperature of at least
3.0 °C. By age group, we noted school-
aged children and older adults had the
lowest increases in risk for temperature
ranges at least —4.1 °C and modest
decreases in odds on days colder than
—9.4 °C. Conversely, we found that
adults had the greatest elevated risk on
days within the daily temperature ranges
of —4.1 to less than —0.3 °C and —9.4 to
less than —4.1 °C. These findings partly
contradict previous studies that found an
inverse association between lower average
daily temperature and the incidence of
falls and hip fractures."*

The relationships we found between tem-
perature and fall-related ED visits could
be explained by two factors. The elevated
risk on days with an average daily tem-
perature of at least —9.4 °C may be due
to increased slipperiness of walking sur-
faces caused by either freezing rain and
ice formation from thawing and refreezing
of ice and snow as temperatures fluctuate
throughout the day. Meanwhile, the
decreased risk on colder days (< —9.4 °C)
may be attributable to individuals reduc-
ing their exposure to weather by staying
indoors. Older adults may be dissuaded
from going and being active outdoors dur-
ing colder temperatures due to decreases
in perceived walkability.**** In addition,
school-aged children may be at a lower
risk due to the greater care taken to pro-
tect them from colder temperatures. For
example, school boards have policies
actively encouraging schools to keep
school-aged children indoors during the
school day (e.g. recess) on days of extreme
cold.** While thresholds differ across dif-
ferent school boards and such policies
also consider wind chill, unlike our analy-
sis, such wind chills are more likely to be
achieved as temperature decreases.*” This
may partly explain why these groups have
a reduction in falls—unlike among young
adults or adults 30 to 44 years of age
where such policies are less likely to be in
place. Future studies should consider eval-
uating the impact of these factors.

In Canada, unintentional falls are highly
prevalent and the accompanying health
impacts are substantial. While past research
has focussed on older adults, our study
suggests that other age groups can also be
at increased risk for weather-related falls,
especially adults aged 30 to 64 years.
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FIGURE 4
Associations between ranges of average daily temperature? and emergency department visits for unintentional falls (>5 years of age)
compared to days with an average daily temperature of >3.0 °C, November to March, 2011-2015, Ontario
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Thus, measures aimed at reducing weather-
related falls or mitigating the resultant
health impacts should also consider target-
ing younger demographic groups.

Our findings provide support for the
development of falls prevention strategies
in several areas. As part of regional plan-
ning, municipalities can consider these
findings when developing service stan-
dards (e.g. priorities, snowfall thresholds,
timeliness, etc.) for their ice and snow
removal policies. Our findings can also
inform the content, target audience and
timing of weather-related risk communi-
cations. Furthermore, for some occupa-
tions, employers may be able to implement
flexible work arrangement policies (e.g.
remote work, variable starting and ending
times) due to inclement weather to help
reduce the risk of weather-related falls
among employees.'®? Finally, these find-
ings may be able to help hospitals better
anticipate changes in the number of
patient contacts and determine appropri-
ate ED staffing levels.

Strengths and limitations

While our study has a wider scope than
past Canadian studies, there are several
important considerations to note in inter-
preting these results. First, we matched
meteorological factors by place of resi-
dence. While it is possible for individuals
to have fallen outside the FSA associated
with their place of residence, individuals
spend most of their time at home. Thus,
they are most likely to be exposed to these
factors at their place of residence.

Second, some falls may have occurred
indoors. We attempted to remove indoor
falls from our analysis by excluding
NACRS records encoded with ICD-10-CA
codes with indoor locations in their
description (e.g. W18.00 [Fall on same
level in or from bathtub]). However, some
ICD-10-CA codes lack location specificity
(e.g. W10 [Fall on and from stairs and
steps]), which meant that we could only
remove about 5% of records. However, as
up to 50% of falls could occur indoors,”®
our risk estimates for the relationships we
analyzed may be conservative. Future
studies could consider using other data-
sets where the distinction between out-
door and indoor falls is collected, such as
the Canadian Hospitals Injury Reporting
and Prevention Program.
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Third, our province-wide analyses do not
consider more localized factors, like neigh-
bourhood walkability. A more local analy-
sis can provide additional insights for
developing more tailored recommendations.

Nonetheless, unlike previous studies, our
study can support falls prevention and
mitigation efforts for across a wider range
of age groups.

Conclusion

ED visits for unintentional falls are more
likely to occur on days with snowfall com-
pared to days without snowfall. This
increased risk persists over several days
when greater snowfall accumulation occurs.
Meanwhile, the risk for fall-related ED vis-
its decreases on days with daily average
temperatures of less than —9.4 °C com-
pared to days of at least 3.0 °C. Adults are
generally at greatest risk with respect to
these relationships. These findings pro-
vide insight for the development of strate-
gies to prevent and mitigate the harms
due to falls.
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Abstract

Introduction: The Canada Prenatal Nutrition Program (CPNP) supports community
organizations to provide maternal-infant health services for socially/economically vul-
nerable women. As part of our research program exploring opportunities to provide
postnatal breastfeeding support through the CPNP, we investigated the sociodemo-
graphic and psychosocial characteristics of clients enrolled in a Toronto CPNP site and
explored associations with participation.

Methods: Data were collected retrospectively from the charts of 339 women registered
in one southwest Toronto CPNP site from 2013 to 2016. Multivariable regression analy-
ses were used to assess associations between 10 maternal characteristics and three
dimensions of prenatal program participation: initiation (gestational age at enrolment in
weeks), intensity (number of times one-on-one supports were received) and duration
(number of visits).

Results: The mean (SD) age of clients was 31 (5.7) years; 80% were born outside of
Canada; 29% were single; and 65% had household incomes below the Statistics Canada
family size-adjusted low-income cut-offs. Income was the only characteristic associated
with all dimensions of participation. Compared to clients living above the low-income
cut-off, those living below the low-income cut-off enrolled in the program 2.85 weeks
earlier (95% CI: —5.55 to —0.16), had 1.29 times higher number of one-on-one sup-
ports (95% CI: 1.03 to 1.61) and had 1.29 times higher number of program visits (95%
CI: 1.02 to 1.63).

Conclusion: Our findings show that this CPNP site serves vulnerable women, with few
differences in participation based on maternal characteristics. This evidence can guide
service provision and monitoring decisions at this program site. Further research is
needed to explore new program delivery models to enhance perinatal services for vul-
nerable women.

Keywords: vulnerable populations, prenatal program, program evaluation, Canada
Prenatal Nutrition Program, CPNP, pregnant women

Highlights

e Clients registered at one Canada
Prenatal Nutrition Program (CPNP)
site in Toronto reported a variety of
vulnerabilities. For example, 80%
were not born in Canada and
65% were living in low-income
households.

e Of 10 maternal characteristics inves-
tigated, household income was the
only one associated with all three
prenatal participation measures;
women living in low-income house-
holds enrolled in the program ear-
lier in pregnancy, had a higher
number of one-on-one contacts
with program staff and a higher
number of visits to the program.

¢ Integrating additional supports at
this program site could be explored
as a way to extend perinatal ser-
vices to vulnerable women.

Introduction

The federally funded Canada Prenatal
Nutrition Program (CPNP) was estab-
lished in 1995 to support community-
based organizations in developing or
expanding health interventions for vulner-
able pregnant women across the country.’
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The CPNP specifically aims to increase
healthy birth weights and promote and
support breastfeeding among socially
and/or economically vulnerable women,
including those with lower income and
education and/or who are substance
users, newcomers, lone parents and
adolescents.

There are over 240 CPNP sites serving
about 45000 women annually across
Canada.? All the sites are unique as the
range of services they provide depend on
local needs, but all the services are imple-
mented based on the overarching CPNP
guiding principles, program objectives
and core services. Core services include
group education on nutrition and health;
provision of food/grocery gift cards; one-
on-one support; and community referrals.

The only national CPNP impact evalua-
tion was based on 48184 participants
between 2002 and 2006. The evaluation
utilized an exposure index created by
combining three dimensions of participa-
tion: gestational age at program enrolment
(initiation); number of contacts with pro-
gram staff (intensity); and number of pro-
gram visits (duration).> Each dimension
was split at the median to create a “high”
and “low” category (i.e. participants who
enrolled at an earlier gestational age ver-
sus a later one; had a higher number of
contacts with staff versus a lower number
of contacts; and had a higher number of
visits versus a lower number of visits).
CPNP participants in the “high” category
for at least two dimensions were consid-
ered to have high CPNP exposure.

This evaluation found that, compared
with low CPNP exposure, high exposure
improved maternal health behaviours,
including breastfeeding initiation and
duration to 6 weeks, and prenatal supple-
ment use.® High CPNP exposure was also
associated with a reduction in preterm,
low-birth-weight and small-for-gestational-
age infants.?

Although these data suggest benefits of
CPNP participation, breastfeeding remains
an ongoing public health issue. According
to the 2017/2018 Canadian Community
Health Survey, 91 % of mothers start breast-
feeding, but only 34% exclusively breast-
feed for the recommended six months.*
Breastfeeding practices (initiation, dura-
tion, exclusivity) are influenced by a range
of determinants (e.g. individual factors,
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such as age, education, income; the health
system; sociocultural attitudes) and are
lowest among vulnerable women.>® As an
example, national data indicate that
women with lower income and education
are less likely to breastfeed exclusively for
6 months.”® These data suggest there
remains unmet potential for the CPNP to
support vulnerable women to breastfeed,
and thereby, contribute more to reducing
disparities in breastfeeding practices.
Currently, the CPNP does not have a for-
mal framework or funding for sites to pro-
vide postnatal lactation support.

Our research program aims to evaluate
opportunities to improve breastfeeding
practices among vulnerable women in
Canada by strengthening the delivery of
skilled postnatal lactation support (e.g.
emotional, practical, informational and
social support provided by trained indi-
viduals) through the CPNP, primarily
through in-home visits by International
Board Certified Lactation Consultants.’
Although high CPNP exposure has been
associated with improved perinatal health
behaviours and outcomes,? little is known
on the vulnerability profile of clients at
specific sites or how maternal characteris-
tics may affect program participation. A
better understanding of who is participat-
ing in CPNPs, and how engaged they are,
is a necessary step towards strengthening
the program, including the delivery of pro-
active postnatal lactation support.

Our aim for this study was to (1) describe
the sociodemographic and psychosocial
characteristics of clients enrolled in one
Toronto CPNP site; and (2) determine
which maternal sociodemographic and
psychosocial characteristics were associ-
ated with dimensions of CPNP participa-
tion at this site.

Methods

We conducted a chart review of routinely
collected data from a CPNP site in Toronto,
Ontario, implemented by Parkdale Queen
West Community Health Centre (the
Parkdale Parents’ Primary Prevention
Project, or 5Ps), which has served families
in the southwest area of Toronto for over
25 years. We retrospectively extracted data
from archived intake forms, support logs
and attendance records of clients who reg-
istered in the SPs CPNP between 2013 and
2016 and signed the program consent for
their de-identified data to be used for eval-
uation purposes.

For clients who enrolled in the SPs CPNP
for more than one pregnancy during the
study timeframe, only their first pregnancy
at the program was included in the study.
Clients were also excluded if they were
ineligible for the SPs CPNP due to miscar-
riage or referral to another CPNP site, or if
their intake form was incomplete.

Description of the 5Ps CPNP

The 5Ps CPNP catchment area included
densely populated, ethnically diverse
neighbourhoods, one of which was desig-
nated a “neighbourhood improvement area”
by the city of Toronto.’®" The site was
staffed with individuals experienced in
community programming and working
with vulnerable families. The sole family
support and outreach worker identified
pregnant women in the catchment area by
distributing flyers to medical walk-in clin-
ics, family physician offices, the local hos-
pital, obstetrics and gynecology offices
and residential buildings over 2 days per
month. Based on anecdotal reports, a
large proportion of women learned about
the program by word of mouth.

Weekly services at the 5Ps CPNP included
group education sessions, individualized
support from public health nurses and
dietitians, community referrals, and a self-
serve food bank. Participants were given
one $10 grocery store gift card and two
public transit tokens per visit and offered
snacks and onsite childcare. Professional
interpreters were available in-person for
non-English speaking clients; previous
studies conducted at this CPNP site
reported that 7-10% of women required
an interpreter.'>!> Women could register at
any point during their pregnancy, and
there was no limit on the number of times
they could attend during their pregnancy.

Data sources

Routine intake forms, administered by
program staff at enrolment, collected data
on clients’ sociodemographic and psycho-
social characteristics. Each client’s chart
also contained a log of one-on-one sup-
ports provided by 5Ps CPNP staff each
week during the program. Examples of
one-on-one supports included community
referrals (e.g. public health program, shel-
ter), health counselling and nutrition
counselling. Clients could seek out pro-
gram staff for one-on-one support, or staff
could approach clients based on informa-
tion provided during intake or when they
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attended the program. Individual attend-
ance was tracked electronically each week.

Ethics approval

Ethics approval was obtained from the
Office of Research Ethics at the University
of Toronto (34482). Upon enrolment in
the 5Ps CPNP, clients were asked if their
de-identified information could be used
for program evaluation. Data for the cur-
rent study were only extracted from the
charts of clients who signed this consent
form.

Primary outcome measures

Based on the only previous CPNP impact
evaluation® and data availability, we con-
structed indicators of three key dimen-
sions of prenatal participation in the 5Ps
CPNP: initiation, intensity and duration.
Initiation was determined by the esti-
mated gestational age in weeks upon pro-
gram enrolment, as recorded on client
intake forms.

Intensity was determined by the number
of times clients received one-on-one sup-
ports from 5Ps CPNP staff according to
their support log. One-on-one support
interactions were recorded under 12 cate-
gories defined by program staff. Group
services provided to all clients (described
in “Description of the 5Ps CPNP”) were
not recorded in individual support logs
and were not counted as one-on-one sup-
ports in our analyses.

Duration was determined by the actual
number of weeks clients attended the 5Ps
CPNP, from enrolment to delivery, accord-
ing to attendance records.

While there is potential for redundancy
over these three dimensions of participa-
tion, there is value in exploring participa-
tion from different angles given the overall
limited evaluation of participation in CPNP
programs.

Independent variables

We extracted self-reported maternal socio-
demographic and psychosocial character-
istics from 5Ps CPNP intake forms.
Maternal characteristics common to all
versions of intake forms between 2013
and 2016 and that could therefore be
extracted included:
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e maternal continuous

variable);

age (years,

e vyears in Canada (born in Canada or,
for those not born in Canada, <1 year,
1-3 years or >4 years);

e refugee status (yes/no response to the
question, “Did you arrive in Canada as
a refugee or refugee claimant?”);

e history of mental illness (yes/no response
to the question, “Have you ever experi-
enced or been diagnosed with depres-
sion, postpartum depression or a mental
health concern?”);

e education (less than high school, high
school or postsecondary);

e marital status (single or living with
partner);

e number of children (first-time mother
or has 1 child or more);

e food deprivation during pregnancy
(yes/no response to the question,
“During your pregnancy, was there
ever a time when you did not have
enough food to eat?”);

e abuse during pregnancy (yes/no
response to the question, “From the
beginning of your pregnancy, has any-
one abused you physically, sexually or
emotionally?”);

e Ontario Health Insurance Program
(OHIP) coverage (yes/no);

e household income (above low-income
cut-off, below low-income cut-off or
don’t know income; assessed using
the Statistics Canada family size-
adjusted low-income cut-off values
corresponding to clients’ year of pro-
gram enrolment.!*® For example, a
family of four with a household
income less than $39092 in 2016
would be living below the low-income
cut-off'®);

e ethnicity (East Asian, African, European,
South Asian, Latin American, Caribbean,
Southeast Asian, West Asian or Other;
categorized based on United Nations
geographic regions of the world!?)

Statistical analysis

We reported sociodemographic and psy-
chosocial characteristics and 5Ps CPNP
participation measures using descriptive

We assessed the association between mater-
nal characteristics and the three dimen-
sions of 5Ps CPNP participation (initiation,
intensity and duration) as outcome varia-
bles. The continuous initiation variable
was analyzed using a multivariable linear
regression model. Results were reported
using parameter estimates with 95% con-
fidence intervals (CI). Count data (inten-
sity and duration) were analyzed using
multivariable Poisson regression models
instead of linear regression models as the
data did not follow a normal distribution.
The Poisson models were adjusted for
overdispersion using Pearson scaling, and
model fit was assessed using a goodness-
of-fit chi-square test. Results were
reported using incidence rate ratios (IRR)
with 95% CI.

For all analyses, the reference category for
each categorical independent variable was
the less vulnerable group (e.g. above the
low-income cut-off). All independent vari-
ables were considered in the analyses
except for abuse during pregnancy (fre-
quency less than 10%) and ethnicity (pre-
dominance of one ethnic group and
frequency less than 10% among the
remaining categories). Independent varia-
bles used in the analyses were checked for
statistical multicollinearity (variance infla-
tion factor >2.5), and none met this
criterion.

SAS version 9.4 (SAS Institute Inc., Cary,
NC, USA) was used to conduct the statisti-
cal analyses. A p value of less than 0.05
was considered statistically significant.

We used the k-nearest-neighbours (KNN)
algorithm to impute missing independent
variables using the VIM package in R soft-
ware version 3.5.1 (R Foundation, Vienna,
AT)' and conducted sensitivity analyses
for all models using the original dataset
(no imputations).

Results
Study sample

We assessed 370 clients for eligibility and
excluded 31 for the following reasons:
10 clients did not consent for their charts
to be used for program evaluation pur-
poses; 10 had a subsequent pregnancy
during the study timeframe and their data
were only included once; seven had a
pregnancy loss or were not pregnant;
three were referred to a CPNP site closer
to their place of residence; and one did
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not have any information on their intake
form. A total of 339 clients were included
in the analyses (see Figure 1). Of these, 16
consented to partial use of data and were
therefore excluded from the intensity
analysis.

The mean (SD) age of clients at enrolment
was 31 (5.7) years. Only 16% (54/339)
were born in Canada, and 33% (111/339)
had lived in Canada for 3 years or less
(Table 1). Of all the participants in the
analyses, 47% (159/339) had high school
education or less and 29% (97/339) were
single. Of those who reported household
income, 78% (220/281) were below the
low-income cut-off.

Initiation

The median gestational age at enrolment
in the 5Ps CPNP was 25 weeks (inter-
quartile range [IQR] 17-30). Only 15%
(50/336) enrolled during their first tri-
mester of pregnancy (1-12 weeks); 53%
(179/3306) enrolled during their second tri-
mester (13-28 weeks) and 32% (107/336)
during their third trimester (29-40 weeks).

The linear regression model showed no
difference in initiation based on maternal
age, number of years in Canada, refugee
status, marital status, food deprivation or
OHIP coverage (Table 2). Clients who
reported a history of mental illness enrolled
in the 5Ps CPNP earlier than those with
no history of mental illness (parameter
estimate = —3.19 weeks; 95% CI: —5.71
to —0.67). Clients living below the low-
income cut-off, compared to above the low-
income cut-off, also enrolled in the program
earlier (parameter estimate = —2.85 weeks;
95% CI: —5.55 to —0.16). Clients with
less than high school education enrolled in
the program later than those with postsec-
ondary education (parameter estimate = 3.48
weeks; 95% CI: 0.20 to 6.76). Lastly, com-
pared to clients with at least one child,
first-time mothers also enrolled in the pro-
gram later (parameter estimate = 3.20 weeks;
95% CI: 1.21 to 5.19).

Intensity
The median number of times clients

received one-on-one supports from 5Ps
CPNP staff was four (IQR 2-6).

FIGURE 1
Process of selection of clients registered in the 5Ps CPNP (2013-2016)

Registered clients
between 2013 and 2016
(n=370)

y

Registered clients included
in analyses
(n =339)

Excluded (n = 31)
* No consent to use any data (n = 10)

¢ Second pregnancy at program during
study timeframe (n = 10)

e Miscarriage or not pregnant (n = 7)
* Referred out of program (n = 3)

* Intake form not completed (n = 1)

Abbreviations: 5Ps, Parkdale Parents’ Primary Prevention Project; CPNP, Canada Prenatal Nutrition Program.
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The top three one-on-one supports included
community referrals (e.g. public health
programs such as Healthy Babies Healthy
Children), follow-up on referrals and
health counselling from a public health
nurse (e.g. prenatal care, breastfeeding
information; see Table 3). Only 2%
(6/323) of clients received no one-on-one
supports, 34% (109/323) received one to
three different types of one-on-one sup-
ports, 52% (167/323) received four to six
different types of one-on-one supports
and 13% received seven to nine different
types of one-on-one supports (41/323).

The Poisson regression model showed no
difference in intensity (determined by the
number of times the client received one-
on-one supports from program staff)
based on maternal age, number of years
in Canada, history of mental illness, edu-
cation, marital status, number of chil-
dren, food deprivation or OHIP coverage
(Table 2). Refugee clients had fewer one-
on-one contacts with program staff than
did non-refugees (IRR = 0.72; 95% CI:
0.56 to 0.92). Clients living below the low-
income cut-off, compared to above, had a
higher number of one-on-one contacts
(IRR = 1.29;95% CI: 1.03 to 1.61).

Duration of attendance

The median attendance in the 5Ps CPNP
was 9 weeks (IQR 4-14).

The Poisson regression model showed no
difference in duration of attendance based
on maternal age, number of years in
Canada, refugee status, history of mental
illness, education, number of children, food
deprivation or OHIP coverage (Table 2).
Mothers who were single attended the
program for fewer weeks than those with
a partner (IRR = 0.76; 95% CI: 0.63 to
0.92). Clients living below the low-income
cut-off, compared to above, attended the
program for a higher number of weeks
(IRR = 1.29; 95% CI: 1.02 to 1.63).

Sensitivity analyses

We conducted sensitivity analyses using
the original dataset without imputations
for missing data to assess associations
between sociodemographic and psychoso-
cial characteristics and 5Ps CPNP initia-
tion (n = 280/339), intensity (n = 282/339)
and duration (n = 282/339) (Table 4).
These analyses generally showed consist-
ent results with our imputed analyses.
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TABLE 1
Sociodemographic and psychosocial characteristics of the 5Ps CPNP
clients included in the analyses, 2013-2016 (N = 339)

Characteristics? n %

Characteristics? n %

Number of years in Canada

Born in Canada 54 15.9
<1 53 15.6
1-3 58 17.1
>4 159 46.9
Missing 15 4.4
Refugee status
Yes 47 13.9
No 263 77.6
Missing 29 8.6
History of mental illness
Yes 57 16.8
No 263 77.6
Missing 19 5.6
Completed education
<High school 40 11.8
High school 119 35.1
Postsecondary 170 50.1
Missing 10 )
Marital status
Single 97 28.6
With partner 225 66.4
Missing 17 5.0
Number of children
First-time mother 169 49.9
>1 child 157 46.3
Missing 13 3.8

Food deprivation during pregnancy

Yes 97 28.6
No 218 64.3
Missing 24 7.1
Abuse during pregnancy
Yes 24 7.1
No 294 86.7
Missing 21 6.2
OHIP coverage
Yes 279 82.3
No 46 13.6
Missing 14 4.1
Household income®
Below low-income cut-off 220 64.9
Above low-income cut-off 61 18.0
Don’t know* 50 14.7
Missing 8 2.4
Ethnicity
East Asian 109 32.2
African 39 11.5
European 32 9.4
South Asian 31 9.1
Latin American 22 6.5
Caribbean 20 5.9
Southeast Asian 14 4.1
West Asian 13 3.8
Other? 49 14.5
Missing® 10 29

Abbreviations: 5Ps, Parkdale Parents’ Primary Prevention Project; CPNP, Canada Prenatal Nutrition Program; OHIP, Ontario

Health Insurance Program.

2 Mean (SD) age was 31 (5.7) years based on data from 338/339 participants (n = 1 missing).

bBased on the Statistics Canada size-adjusted low-income cut-off corresponding to the client’s year of enrolment in the program

(2013-2016).

¢Clients who reported that they did not know their household income.

dClients who self-reported their ethnicity as Canadian (n = 48) and Canadian/Aboriginal (n = 1).
¢Clients who reported that they did not know their ethnicity (n = 6) or who did not report their ethnicity (n = 4).

Table 1 shows the proportion of missing
values for each independent variable.

Discussion

This study investigated the sociodemo-
graphic and psychosocial characteristics
of clients enrolled in the 5Ps CPNP site in
Toronto, Ontario, and the association
between these characteristics and dimen-
sions of prenatal program participation.
We found that 5Ps CPNP participants
included a diversity of women with a
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range of vulnerabilities. Overall, house-
hold income was the only characteristic
associated with all three dimensions of
program participation. Household income
below the low-income cut-off was associ-
ated with enrolment earlier in pregnancy,
a higher number of one-on-one contacts
with program staff and a longer duration
of program attendance.

It is encouraging that a history of mental ill-
ness was associated with earlier enrolment

in the 5Ps CPNP and that a household
income below the low-income cut-off was
associated with better program engage-
ment overall according to our three
dimensions of participation. This suggests
that the program’s social and tangible
supports may be relevant to women with
these characteristics and help meet their
needs. Nevertheless, to enhance program
participation among all registered clients,
several subgroups may need to be tar-
geted. According to our results, having no
high school education and being a first-
time parent was associated with later pro-
gram initiation, while single marital status
was associated with a shorter duration of
program attendance. Further research
should explore the needs of enrolled cli-
ents and barriers to their participation.

Our results indicate that refugee status
was associated with having fewer one-on-
one contacts with 5Ps CPNP staff. Staff
experience (co-authors SS and BU) sug-
gests that this is likely due to one of two
possible reasons. First, many refugee cli-
ents are referred to the program from shel-
ters and have access to various supports
within the shelter system. Second, there is
no in-house settlement support at the 5Ps
CPNP; therefore, program staff often refer
refugee clients who are not connected to
the shelter system to a settlement service
that can provide support that is more
comprehensive to clients’ needs.

Given the diversity of the Canadian popu-
lation, the risk profile of program partici-
pants likely differs between CPNP sites
across the country and across time.
Limited published information is available
on the characteristics of women enrolled
in individual CPNP sites, making it chal-
lenging to compare our cohort with CPNP
participants at other sites. National data
from a 2015 CPNP participant survey
found that 66% of clients had incomes
below the low-income cut-off; 26% had
less than high school education; 27%
were single; 16% were recent immigrants
(in Canada <10 years); and 41% experi-
enced food insecurity.’ Food insecurity
was characterized by an affirmative
response to not having enough food for
themselves/their family and no money to
buy more in the previous 12 months.

In comparison to this national profile of
CPNP clients, a similar proportion of our
study participants had incomes below the
low-income cut-off (65%) and were single
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TABLE 2

Regression analysis of sociodemographic and psychosocial characteristics of 5Ps CPNP
clients and participation in the prenatal program, 2013-2016

Initiation? Intensity® Duration®
Characteristics
Parameter estimate 95% CI IRR 95% Cl1 IRR 95% Cl1

Maternal age, years 0.10 —0.08 to 0.28 1.00 0.98 to 1.01 1.00 0.98 to 1.01
Number of years in Canada

<1 vs. Born in Canada (ref.) 1.29 —2.55t05.14 1.14 0.84 to 1.54 1.16 0.84 to 1.59

1-3 vs. Born in Canada (ref.) 0.90 —2.65 to 4.44 0.98 0.74 to 1.32 1.06 0.79 to 1.43

>4 vs. Born in Canada (ref.) 1.55 —1.52 to 4.62 1.01 0.80 to 1.28 1.04 0.80 to 1.35
Refugee status

Yes vs. No (ref.) 1.00 -1.85t0 3.85 0.72 0.56 to 0.92 0.93 0.73t0 1.18
History of mental illness

Yes vs. No (ref.) -3.19 —5.71 to —0.67 1.16 0.95 to 1.42 0.93 0.75t0 1.16
Completed education

< High school vs. Postsecondary (ref.) 3.48 0.20 to 6.76 1.05 0.82 to 1.34 0.87 0.66 to 1.15

High school vs. Postsecondary (ref.) —-0.77 —2.94t0 1.41 0.95 0.80 to 1.12 1.06 0.90 to 1.26
Marital status

Single vs. With partner (ref.) 2.15 —0.07 to 4.38 0.99 0.84t0 1.18 0.76 0.63 to 0.92
Number of children

First-time mother vs. >1 child (ref.) 3.20 1.21 to 5.19 0.99 0.84to 1.15 0.88 0.75 to 1.03
Food deprivation during pregnancy

Yes vs. No (ref.) 0.40 —-1.88t0 2.68 0.96 0.80to 1.14 0.99 0.82t0 1.19
OHIP coverage

No vs. Yes (ref.) 1.28 —1.83 to 2.68 1.07 0.85 to 1.35 0.79 0.60 to 1.02
Household income®

Below vs. Above LICO (ref.) —-2.85 —5.55to —0.16 1.29 1.03 to 1.61 1.29 1.02 to 1.63

Don’t know vs. Above LICO (ref.) -3.48 —6.71 to —0.25 1.10 0.84 to 1.45 1.21 0.93 to 1.58

Abbreviations: 5Ps, Parkdale Parents’ Primary Prevention Project; Cl, confidence interval; CPNP, Canada Prenatal Nutrition Program; IRR, incidence rate ratio; LICO, low-income cut-off; OHIP,

Ontario Health Insurance Program; ref., reference.
Note: Bolded data are statistically significant at p < 0.05.

2 Prenatal program initiation (n = 336; determined by gestational age in weeks upon enrolment in the program) was modelled using a multivariable linear regression model.

b Prenatal program intensity (n = 323; determined by the number of times the client received one-on-one supports from program staff) and duration (n = 327; determined by the number of weeks
the client attended the program from enrolment to delivery) were modelled using multivariable Poisson regression models as the data did not follow a normal distribution.

Based on the Statistics Canada size-adjusted low-income cut-off corresponding to the client’s year of enrolment in the program (2013-2016).

dClients who reported that they did not know their household income.

(29%). Whereas 30% of study participants
experienced food deprivation during preg-
nancy, in comparison to 41% of national
CPNP clients who reported food insecu-
rity, our rate refers specifically to the
maternal experience.

In our cohort, a smaller proportion of
mothers had less than high school educa-
tion (12%) and a higher proportion were
newcomers to Canada (33 % lived in Canada
<3 years).

This analysis focussed on the maternal
characteristics of registered 5Ps CPNP

clients and on their participation in this
prenatal program. No research was con-
ducted among women who were eligible
but did not participate and so we were
unable to determine the reach or uptake
of the 5Ps CPNP. Levels of uptake of the
national CPNP by target populations are
also unknown. We do know that vulnera-
ble women are participating in the CPNP,
based on the demographics of program
participants,'® but further research on who
is not enrolling in the CPNP, locally and
nationally, and their reasons for this,
would be valuable for strengthening pro-
grams and improving program monitoring
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and evaluation. Other studies have identi-
fied gaps in coverage of perinatal services
in vulnerable populations, including a
population-based study that found 78% of
women receiving income assistance did
not participate in Manitoba’s Healthy
Baby community support programs that
attempt to reach vulnerable women.*

Overall, study participants engaged with
the 5Ps CPNP later in their pregnancy,
with a median gestational age at enrol-
ment of 25 weeks and a median duration
of attendance of nine visits. There is no
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TABLE 3
Distribution of one-on-one supports received by 5Ps CPNP clients
at least once at the prenatal program, 2013-2016

One-on-one support type n (N =323)? %
Follow-up on referral 231 71.5
Health counselling 217 67.2
Community referral (e.g. public health program, shelter) 212 65.6
Extra food/nutrition or instrumental supports 168 52.0
Participant advocacy 168 52.0
Nutrition counselling 142 44.0
Settlement support 96 29.7
Mental health support 93 28.8
Child development advice 15 4.6
Case management/service coordination 14 4.3
Crisis intervention 4 1.2
Other 30 9.3

Abbreviations: 5Ps, Parkdale Parents’ Primary Prevention Project; CPNP, Canada Prenatal Nutrition Program.

2Sixteen of the 339 clients did not consent for their one-on-one supports to be used for program evaluation.

known participation “threshold” for the
CPNP, that is, it is unknown at what ges-
tational age women should enrol or the
number of visits needed to attain a specific
health or social outcome. It would be
expected that the participation threshold
would vary for each woman according to
her individual needs and risk profile.
Nevertheless, efforts to engage vulnerable
women in community programming during
pregnancy are needed to improve birth and
health outcomes.??* In addition, the collec-
tion of outcome data across CPNP sites is
limited and not standardized, and there is a
need for an updated national evaluation.

Although not directly comparable to par-
ticipation in community prenatal pro-
grams, studies have identified a range of
maternal risk factors for late or inadequate
utilization of available prenatal care.
These risk factors typically include char-
acteristics of vulnerability such as having
lower education status, lower income or
no health insurance or being a refugee or
single.**?® Strategies to further engage vul-
nerable women in prenatal care and facili-
tate enrolment and retention in prenatal
community support programs are needed.
Primary and community health services
(e.g. family doctors, obstetricians, social
workers, community health centres)
should be well connected to, and create
partnerships with, CPNP sites in their geo-
graphic area to facilitate program refer-
rals.?? The experience of 5Ps CPNP staff

Vol 41, No 12, December 2021

suggests that an existing and trusting rela-
tionship between vulnerable women and
community health care and social provid-
ers is important so that women who are
referred to the CPNP feel comfortable
accessing the program, but further
research is needed to confirm this.

We conducted this research as one step
towards gauging whether the CPNP can be
leveraged to strengthen access to proactive
postnatal lactation support for vulnerable
women. Over three-quarters of the study
participants (79 %) went on to attend some
type of postnatal drop-in program at the
community health centre at least once,
suggesting interest in continuing engage-
ment with this site. Further research is
needed to explore program delivery mod-
els for integrating in-home lactation sup-
port with the S5Ps CPNP as a program
enhancement.

Canadian data show that more work needs
to be done to align breastfeeding practices
with public health recommendations.**
Data on infant feeding practices of CPNP
participants are limited and should be fur-
ther explored. Breastfeeding initiation by
CPNP clients is comparable to the 91%
national rate, but breastfeeding duration
and exclusivity are unknown.*!* Muhajarine
et al.* found that, despite an 89% breast-
feeding initiation rate by CPNP participants
nationally, 60% of the mothers discontin-
ued breastfeeding by 4 weeks postpartum.

Systematic reviews confirm the impor-
tance of postnatal breastfeeding support
for improving breastfeeding practices.?*%
The CPNP’s established program and
social support structure and stated aim to
support breastfeeding positions it well to
address ongoing disparities in breastfeed-
ing rates.>3* We found that the 5Ps CPNP
is serving a diverse group of vulnerable
women with few differences in participa-
tion based on maternal characteristics.
These findings provide information that
can be used to support program enhance-
ments at this site, including those that
extend to the postnatal period. It would be
valuable for other CPNP sites to analyze
sociodemographic and psychosocial char-
acteristics of participants and investigate
associations with participation to inform
program delivery strategies. In-depth
assessment of engagement in specific
CPNP program components may also be
valuable.

Strengths and limitations

To our knowledge, this is the first study to
investigate the association between mater-
nal characteristics and participation in a
CPNP site. A strength of this research is
the focus on vulnerable women’s partici-
pation in a community prenatal program
targeting this group specifically. Another
strength is the use of existing program
data sources, resulting in a cost-efficient
strategy that can inform service provision
at this site and strengthen future monitor-
ing efforts at the community level.

In terms of limitations, all sociodemo-
graphic and psychosocial characteristics
were self-reported by participants and
could not be independently verified. We
were also limited by the fact that we could
not collect additional details on maternal
characteristics beyond what was collected
as part of the site’s standard intake form.
In addition, no information was available
on motivators for attending the 5Ps CPNP
or accessing one-on-one support at the
program.

Given limitations of our sample size and
potential redundancy between the three
dimensions of participation, we were
unable to create a combined indicator to
analyze program participation as a dichot-
omous high/low exposure variable as oth-
ers have done.? However, all registered
clients in the study period were consid-
ered for inclusion in this study and 92 %
(339/370) were included. Most of those
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TABLE 4
Regression analysis of sociodemographic and psychosocial characteristics of 5Ps CPNP clients
and participation in the prenatal program (2013-2016) with no data imputations®

Initiation® Intensity* Duration®
Characteristics
Parameter estimate 95% CI IRR 95% CI IRR 95% ClI

Maternal age, years 0.14 —0.06 to 0.33 1.00 0.99 to 1.02 1.00 0.98 to 1.01
Number of years in Canada

<1 vs. Born in Canada (ref.) 0.69 —3.81t05.19 1.08 0.79 to 1.50 1.31 0.94 to 1.84

1-3 vs. Born in Canada (ref.) -0.12 —4.26 to 4.01 0.91 0.67 to 1.25 1.16 0.84 to 1.59

>4 vs. Born in Canada (ref.) 1.48 —2.01 to 4.97 0.92 0.72to 1.19 1.04 0.79 to 1.36
Refugee

Yes vs. No (ref.) 1.13 —1.97 to 4.22 0.73 0.57 to 0.95 0.91 0.71to 1.16
History of mental illness

Yes vs. No (ref.) -3.27 —6.44 to —0.10 1.13 0.89 to 1.42 0.96 0.75t0 1.23
Completed education

<High school vs. Postsecondary (ref.) 3.52 —0.003 to 7.05 1.06 0.82 to 1.37 0.83 0.63 to 1.10

High school vs. Postsecondary (ref.) -1.80 —4.17 t0 0.58 0.94 0.78to 1.12 1.13 0.95to 1.35
Marital status

Single vs. With partner (ref.) 1.71 —0.73 to 4.15 0.95 0.79to 1.14 0.79 0.65 to 0.96
Number of children

First-time mother vs. >1 child (ref.) 3.49 1.30 to 5.68 0.98 0.83t0 1.16 0.88 0.75to 1.03
Food deprivation during pregnancy

Yes vs. No (ref.) -0.10 —2.63 to 2.42 0.93 0.78t0 1.13 1.04 0.86 to 1.25
OHIP coverage

No vs. Yes (ref.) 0.67 —2.68 to 4.02 1.15 0.91 to 1.46 0.79 0.61 to 1.02
Household income

Below vs. Above LICO (ref.) -1.23 —4.28 to 1.81 1.25 0.99 to 1.59 1.18 0.93 to 1.51

Don't knowe vs. Above LICO (ref.) —-3.08 —6.68 to 0.52 1.11 0.83 to 1.47 1.19 0.90 to 1.58

Abbreviations: 5Ps, Parkdale Parents’ Primary Prevention Project; Cl, confidence interval; CPNP, Canada Prenatal Nutrition Program; IRR, incidence rate ratio; LICO, low-income cut-off;
OHIP, Ontario Health Insurance Program; ref., reference.

Note: Bolded data are statistically significant at p < 0.05.

aSensitivity analyses were conducted to assess associations between sociodemographic and psychosocial characteristics and 5Ps CPNP participation using the original dataset without imputations
for missing independent variables.

b Prenatal program initiation (n = 280; determined by gestational age in weeks upon enrolment in the program) was modelled using a multivariable linear regression model.

¢Prenatal program intensity (n = 282; determined by the number of one-on-one supports the client received from program staff) and duration (n = 282; determined by the number of weeks the
client attended the program from enrolment to delivery) were modelled using multivariable Poisson regression models.

4Based on the Statistics Canada size-adjusted low-income cut-off corresponding to the client’s year of program enrolment (2013-2016).

¢Clients who reported that they did not know their household income.

who were excluded were ineligible for the
S5Ps CPNP (e.g. they were not pregnant) or
were having a repeat pregnancy and were
therefore already included in the study on
the basis of the previous pregnancy. Thus,
selection bias is expected to be minimal.

This study was based on data from one
CPNP site and may not be generalizable to
other sites. However, the 5Ps CPNP catch-
ment area is in a densely populated,
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ethnically diverse urban area of Toronto
(population >88 000) and is one of the
larger CPNP sites in the city.

Conclusion

Our findings confirm that a diversity of
women with a range of vulnerabilities
enrolled in the 5Ps CPNP site in Toronto,
with few differences in participation based
on maternal characteristics. Overall, moth-
ers with incomes below the low-income

cut-off enrolled in the program earlier in
their pregnancy, had a higher number of
one-on-one contacts with program staff
and attended the program for a longer
duration. We found that women with less
than a high school education and no pre-
vious children may need to be further
supported to enrol in the 5Ps CPNP earlier
in pregnancy, while lone parents may need
additional support to continue attending
the program once enrolled.
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Our findings contribute evidence to guide
perinatal service provision and ongoing
monitoring decisions at the 5Ps CPNP.
Further research is needed to explore new
program delivery models as a means to
enhance perinatal services for vulnerable
women.
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Abstract

Introduction: The objectives of this study were to explore the extent to which adoles-
cents adopted COVID-19 preventive measures in the first few months of the pandemic
and to understand their adoption by looking at interconnected adoption-related factors
and determining the strength of these factors, particularly among subgroups not
expected to be early adopters.

Methods: Analyses focus on data collected during Spring 2020 from 29 eastern Quebec
secondary schools that participated in the COMPASS study. Participants (n = 6052)
self-reported their knowledge, perception of risk and preventive practices to do with the
COVID-19 pandemic. Data were analyzed using structural equation models based on
gender and anxiety level.

Results: The majority of respondents reported adopting the recommended COVID-19
preventive measures. The results showed three paths leading to adolescents’ adoption
of these measures: pandemic knowledge; perception of risk related to COVID-19; and,
in particular, discussions with relatives about preventive measures and what to do in
case of infection.

Conclusions: While most of the adolescent participants in this study appeared to com-
ply with COVID-19 preventive measures, factors such as discussions with relatives
emerge as elements to foster in order to improve adolescents’ adoption of preventive
measures.

Keywords: adolescents, youth, COVID-19, adoption of preventive measures, structural
equation modelling, SEM

COVID-19 infection preventive measures,”®
it is imperative to understand which youth
were early adopters of the preventive

Introduction

Emerging evidence suggests that the

health effects of COVID-19 infection tend
to be less strong in children, including
adolescents, than in adults.!*** Still, youth
populations contribute to the spread of
COVID-19 through school-based outbreaks
and household transmission.>® Because
some studies identified youth as a popula-
tion with potentially low compliance with

measures, and what drove them to adopt
the measures in order to design effective
awareness campaigns that target this
population.

Recent studies show that perception of
risk contributes to adults’ intention of
adopting COVID-19 preventive measures.’

Highlights

e Adolescents’ compliance of COVID-
19 preventive measures is high,
even in subgroups with lower
adoption rates.

e In addition to accurate pandemic
knowledge and proper risk percep-
tion, discussions with relatives
should also be considered as a
means of improving adoption of
COVID-19 preventive measures by
adolescents.

Health-related stress also affects preven-
tive behaviours.!” The degree of knowledge
about the epidemic also drives individual
adoption of preventive measures, with
knowledge about the transmission and
gravity of the disease factors motivating
adults’ behaviours.’

How these factors are associated with ado-
lescents’ adoption of preventive measures
is currently unknown. Yet this information
is critical when developing messages tar-
geting youth, particularly in subpopula-
tions known to be less likely to follow
preventive measures, such as males and
individuals reporting lower anxiety levels.™

Using surveillance data collected from
youth attending secondary schools in
Quebec during the early stages of the
COVID-19 pandemic (April-May 2020),
our aim was to determine:
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(1) the extent to which youth adopted
COVID-19 preventive measures early on;

(2) how implementation of preventive
measures can be explained via intercon-
nected factors that are likely to predict
their adoption; and

(3) if adoption of COVID-19 preventive
measures and the relation to these inter-
connected adoption-related factors differ
based on gender and anxiety level.

Methods
Survey design and study population

The present study is based on data col-
lected in the province of Quebec as part of
the COMPASS (Cannabis, Obesity, Mental
health, Physical activity, Alcohol, Smoking,
Sedentary behaviour) study (https://
uwaterloo.ca/compass-system/).'* COMPASS
is a longitudinal multicentre study of ado-
lescent life in Canada. School surveys
have been conducted annually in three
regions of the province of Quebec since
the Spring of 2017, in partnership with the
school communities and the regional pub-
lic health departments. During the
2019/20 data collection cycle, the COVID-
19 pandemic forced the closure of Quebec
schools for in-person learning on 16
March 2020, and the COMPASS team tran-
sitioned its tools from paper-based within-
school data collection protocols to online
data collections using Qualtrics XM (Seattle,
WA, USA).

Data collection occurred between March
and May 2020.

The study population includes all students
in the 5 years of the secondary level
(equivalent to Grades 7 to 11 in the USA
and the rest of Canada) of 29 Eastern
Quebec secondary schools who had not
already completed inputting their data for
the 2019/20 data collection cycle before
the pandemic-related school closures. Of
the 16748 solicited adolescents, 6052
(36.1%) answered the online question-
naire. Parents’ refusal rate was less than
1% (108 participants).

Informed consent

The COMPASS protocol involves active-
information passive-consent parental per-
mission procedures. Students could decline
to participate at any time.

Health Promotion and Chronic Disease Prevention in Canada
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Ethics approval

All procedures involving human partici-
pants were in accordance with the ethical
standards of the institutional and/or pro-
vincial research committee and with the
1964 Declaration of Helsinki and its later
amendments or comparable ethical stan-
dards. All procedures in the COMPASS
study received ethics approval from the
University of Waterloo Research Ethics
Board (ORE 30118), as well from the
Research Ethics Review Board of the
Centre intégré universitaire de santé et de
services sociaux de la Capitale-Nationale
(#MP-13-2017-1264) and participating school
board review panels.

Ethics approval was obtained to include
additional measures pertaining to youth
respondents’ knowledge, attitudes and
behaviours to do with the COVID-19
pandemic.'*

Measures

One new component of the online ques-
tionnaire referred to adolescents’ knowl-
edge, perception of risk and practices in
relation to the COVID-19 pandemic.'* Most
questions were adapted from a question-
naire developed by the World Health
Organization (WHO) and information pro-
vided on the WHO website.!>” Items
extracted from the WHO questionnaire
were translated, adapted and pretested by
the COMPASS research team.

Dependent variable: adoption of
COVID-19 preventive measures

Adoption of COVID-19 preventive measures
was determined based on responses to a
set of five questions about the measures
that were in place at the time of data col-
lection. We asked study participants to report
how frequently they had, since pandemic-
related restrictions began (1) avoided
gatherings and public places; (2) can-
celled non-essential meetings; (3) washed
their hands more often than previously;
(4) disinfected often-touched objects;
(5) and avoided coughing in public.
Respondents could choose from three
answers: “always,” “sometimes” or “never.”
The “adoption score” is a continuous vari-
able ranging from 0 to 10, with 10 repre-
senting the highest level of adoption of
these five preventive measures (Cronbach

a = 0.62).

Factors linked to the adoption of
COVID-19 preventive measures

Four factors that could be related to the
adoption of preventive measures were
preselected based on the current (albeit
limited) literature and some key elements
of the Health Belief Model:'® pandemic
knowledge; perception of risk of COVID-
19 for youths; worries about the COVID-
19 pandemic; and discussions in relation
to COVID-19 with relatives.

Pandemic knowledge was determined
using a set of 17 questions that were
based on health facts about COVID-19 dis-
ease transmission and symptoms as
reported by WHO.'” Participants were
asked if they believe each fact to be true,
choosing yes/no responses. The “pan-
demic knowledge score” is a continuous
variable ranging from 0 to 17, with 17 rep-
resenting the highest level of knowledge
(Cronbach o = 0.78).

Perception of risk of COVID-19 to youths
was assessed based on agreement with a
single statement: “I think that COVID-19
represents very little risk of complications
to young people.” Participants chose pos-
sible responses on a 5-point scale from
true to false. The answers were subse-
quently recoded into three categories:
(1) true; (2) mostly true; and (3) neutral,
mostly false and false. The “perception of
risk score” is a continuous variable rang-
ing from 0 to 2, where 0 is equivalent to
the perception that COVID-19 represents
very little risk to youths (answer choices 1
and 2).

Worries about the COVID-19 pandemic
were determined using a set of five ques-
tions of the worry battery. Participants
were asked about their worries about the
current circumstances; their personal
health; their family members’ health; and
their stress level. Response options ranged
from 0 (true) to 4 (false). The “worries
score” is a continuous variable ranging from
0 to 20, with 20 representing the highest
level of worry (Cronbach o = 0.77).

Discussions in relation to COVID-19 with
relatives were determined based on agree-
ment with two statements: (1) “I dis-
cussed measures to prevent infection with
family, friends and/or health care profes-
sionals”; and (2) “I discussed what to do
in case of infection with family, friends
and/or health care providers.” For both

Vol 41, No 12, December 2021



https://uwaterloo.ca/compass-system/
https://uwaterloo.ca/compass-system/

statements, respondents could choose one
of three answers: “always,” “sometimes”
or “never.” The “discussions score” is a
continuous variable ranging from 0 to 4,
with 4 equivalent to the highest level of
discussions with relatives about COVID-19
preventive measures and what to do in
case of infection (Cronbach a = 0.78).

Other variables

Participants were asked to report their
gender, choosing from one of four options:
“female”; “male”; “I describe my gender
in a different way”; or “I prefer not to
say.” Based on the responses, we classi-
fied participants as “female” or “other.”

Anxiety level was determined via the
Generalized Anxiety Disorder 7-item scale
(GAD-7)* questionnaire. The recommended
cut point for further evaluation of general-
ized anxiety is a score of 10; those with a
score of 9 or less are characterized as less
anxious, and those with a score of 10 or
higher as more anxious.

Each participant’s age was determined
through the question “How old are you
today?”, with response options 12 years
or younger, 13 years, 14 years, 15 years,
16 years, 17 years, 18 years, or 19 years
and older.

Statistical analyses

We used structural equation models to
explore how adoption of preventive mea-
sures was linked to pandemic knowledge,
perception, worries and discussions with
relatives. The influences of these factors
are known to be interconnected, and
adoption is therefore conceptualized as
the result of a complex non-linear causal
process.’ Structural equation modelling
(SEM) is the standard approach to empiri-
cally address these kinds of issues.

Estimating was initiated using a prelimi-
nary statistical model derived from the lit-
erature and the Health Belief Model'® (see
Figure 1). The fit of the initial model was
not satisfactory and various iterations
were completed to adjust the model and
improve the goodness of fit, eventually
leading to the final model (see Figure 2).
Full information maximum likelihood
method was used to control for missing
data. Robust estimators accounted for the
hierarchical structure of the data (respond-
ents clustered in schools). Goodness of fit
was assessed based on commonly accepted

Vol 41, No 12, December 2021

FIGURE 1
Hypothesized model of the relationship between pandemic knowledge, perception of risk to
youths, discussions with relatives, worries and adoption of COVID-19 preventive measures®

/ Knowledge \

Perception —>

Worries

—> Adoption

Discussions

2 Goodness of fit indices: x> = <.001; root mean square error of approximation (RMSEA) = .223;
comparative fit index (CFI) = .416; Tucker-Lewis index (TLI) = —.314.

standards: (1) the model that minimizes
the Bayesian Information Criterion (BIC) /
Akaike Information Criterion (AIC) estima-
tor; (2) root mean square error of approx-
imation (RMSEA) below .05; (3) Tucker-
Lewis index (TLI) and comparative fit
index (CFI) as close to 1 as possible.?
Statistical differences in group compari-
sons are shown by the confidence inter-
vals of the mean differences.

Based on the gender and anxiety level of
the participants, we created four sub-
groups: more anxious females; less anx-
ious females; more anxious others; and
less anxious others. Socioeconomic status
was considered to be a possible con-
founder in the preliminary analysis, but
was found to have no influence on model
estimators and was not retained in the
final model.

All analyses were performed with STATA
version 15.1 SEM routine (StataCorp,
College Station, TX, US). The SEM group
routine was used to allow model parame-
ters to vary across the four subgroups.

Results

Of the 6052 participants, 60% (n = 3553)
were female and 33% (n = 3413) had an
anxiety score of 10 or higher. Mean age
was 14.6 years. The majority reported
having adopted preventive measures

during the first months of the pandemic
(Table 1). In fact, more than 9 out of 10
participants reported washing their hands
more often and avoided coughing in pub-
lic, while more than 8 out of 10 reported
avoiding social gatherings and public
places and cancelling non-essential meet-
ings/gatherings. Over two-thirds of the
respondents cleaned and disinfected fre-
quently touched objects. Cronbach a was
0.62, suggesting a moderate level of
covariation in the adoption of the
measures.

More female participants than other par-
ticipants adopted all five preventive mea-
sures; the differences were statistically
significant (p < 0.05). Effects of anxiety
levels did not differ statistically signifi-
cantly except for cancelling non-essential
meetings/gatherings (p < 0.05).

Gender and anxiety level affected mean
pandemic knowledge, worries and adop-
tion scores (see Table 2). Female partici-
pants have higher mean worries scores
than do other participants. In addition,
compared with other adolescents, female
participants have a higher mean pandemic
knowledge score and mean adoption
score. These same patterns are observed
when comparing female participants and
others based on anxiety level.
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FIGURE 2

Structural equation analyses of adoption and its related factors, by gender and anxiety level, showing standardized parameter coefficients®

More-anxious Females
(n =1025)

13

Less-anxious Females

P i

(n = 2090)

.082™

More-anxious Others
(n = 689)

092"

Less-anxious Others
(n =1316)

.079™

42

Note: Age variable has been omitted.

2 Goodness of fit indices: x? = <.001; root mean square error of approximation (RMSEA) = .223; comparative fit index (CFl) = .416; Tucker-Lewis index (TLI) = —.314.

*p < 0.05.
“p>0.01.
*p £0.001.

The results of the stratified SEM analyses
showed three paths leading to adoles-
cents’ adoption of COVID-19 preventive
measures (Figure 2). First, pandemic
knowledge has a statistically significant
direct effect on adoption except for more
anxious females. Second, discussions with
relatives have a statistically significant
total effect, indirectly through worries, on
all adoption, especially by more anxious
others. Of all the factors, this one has the
strongest effect on adoption by all groups.
Third, perception of risk has a significant
negative indirect effect on adoption
through worries. We were able to confirm
that more than 93% of participants

Health Promotion and Chronic Disease Prevention in Canada
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worried about the health of their family
members versus 44 % for their own health
(further information and data available on
request from the authors).

These effects are stable in all four groups.
The only group where age has a statisti-
cally significant negative effect is on less
anxious others (data available on request
from the authors). The model also sug-
gests that some unmeasured factors statis-
tically significantly influence the association
between the knowledge of the pandemic
and the discussions with relatives. SEM
analysis of the entire sample show similar
results in regard to the three observed

paths (data available on request from the
authors).

Discussion

Our study results show that the majority
of adolescents were early adopters of the
main protective measures against COVID-
19 infection, that is, handwashing, disin-
fecting frequently touched objects, avoiding
coughing in public, avoiding gatherings
and public places and cancelling non-
essential meetings. In contrast to young
adults who report low compliance rates
with adopting preventive measures,’ stud-
ies addressing adolescents’ adoption depict

Vol 41, No 12, December 2021




TABLE 1
Adolescent participants’ adoption of COVID-19 preventive measure in the first months of the
pandemic based on gender and anxiety level, COMPASS, Quebec, March-May 2020 (N = 6052)

COVID-19 preventive measure, % (n)

Sample Wash hands Avoid 4 oid gatherings Cancel DETIEE
more often LT and public places meetings L
public touched objects

All (n = 6052) 94 (4705) 93 (4659) 89 (4423) 83 (4168) 74 (3703)
Gender
Female 95 (2915) 95 (2891) 91 (2761) 87 (2654) 78 (2392)
(n = 3553)
Other 92 (1780) 91 (1758) 86 (1654) 78 (1504) 68 (1306)
(n = 2408)
Anxiety level
More anxious 93 (1491) 92 (1475) 87 (1397) 81 (1304) 75 (1211)
(n =3413)
(Lssi 31';’;';’)”5 95 (3107) 94 (3076) 89 (2921) 84 (2764) 74 (2411)

a more nuanced portrait. Dardas et al.
(2020)," in their study of Jordanian high-
school students’ COVID-19 preventive
practices, found that adolescents reported
positive disinfecting behaviours and ade-
quate social distancing, and avoided

crowded places and social gatherings;
however, 40% of their sample did not
practise correct hand washing and mask
wearing. Similar results were also obtained
in a study of Italian high-school students’
practices.!

TABLE 2

At the time of data collection, health
authorities had not yet recommended
mask wearing as a COVID-19 preventive
measure. The results from the next data
collection (Spring 2021) will help verify
whether adolescents continued to apply
the various preventive measures including
mask wearing.

Knowledge about the pandemic, percep-
tion of risk of COVID-19, worries about
the pandemic and discussions with rela-
tives were all significantly related to adop-
tion of COVID-19 prevention measures.
Our results highlighted three paths in the
pattern of associations to adoption. First,
adoption appears to be significantly if
indirectly related to a higher perceived
risk. Second, except for more anxious
females, there is a significant direct link
between knowledge and adoption.

The third path links discussions with rela-
tives to adoption. Here too, a direct link
coexists with an indirect link mediated by
worries, especially on more anxious oth-
ers. Adolescence is a time where friends

Adoption of COVID-19 preventive measures and factors linked to the adoption of these measures,
by gender and anxiety level, COMPASS, Quebec, March—-May 2020 (N = 6052)

Mean scores (95% confidence interval)

Sample Perception of risk® Pandemic knowledge® Worries® Discussions? Adoption®
All 0.79 (0.77 to 0.82) 10.82 (10.75 to 10.90) 6.44 (6.32 to 6.56) 1.92 (1.89 to 1.96) 7.05 (6.99 to 7.11)
Gender
Female 0.72 (0.69 to 0.75) 11.21 (11.12 to 11.30) 7.14 (6.98 to 7.29) 2.01 (1.96 to 2.06) 7.33 (7.26 to 7.39)
Other 0.91 (0.87 to 0.95) 10.21 (10.08 to 10.34) 5.36 (5.18 to 5.54) 1.79 (1.73 to 1.85) 6.61 (6.51 to 6.71)

Differences
Anxiety level
More anxious
Less anxious
Differences
More anxious
Female
Other
Differences
Less anxious
Female

Other

Differences

—0.19 (=0.24 to —0.14)

0.81 (0.77 to 0.85)
0.79 (0.76 to 0.82)
0.02 (=0.03 to 0.07)

0.73 (0.67 to 0.79)
0.93 (0.86 to 1.00)
—0.20 (-0.29 to —0.11)

0.72 (0.68 to 0.75)
0.91 (0.86 to 0.96)
—0.19 (=0.25 to —0.13)

1.00 (0.85 to 1.15)

10.67 (10.53 to 10.81)
10.93 (10.85 to 11.02)
—0.26 (-0.42 to —0.10)

11.19 (11.03 to 11.34)
9.90 (9.65 to 10.15)
1.29 (1.01 to 1.57)

11.25 (11.14 to 11.35)
10.43 (10.28 to 10.58)
0.82 (0.64 to 1.00)

1.77 (1.53 to 2.01)

6.77 (6.53 to 7.00)
6.26 (6.12 to 6.39)
0.51 (0.25 to 0.77)

7.70 (7.39 to 8.00)
5.38 (5.04 to 5.73)
2.31 (1.85 t0 2.78)

6.85 (6.67 to 7.03)
5.31 (5.10 to 5.51)
1.55 (1.27 to 1.83)

0.22 (0.14 to 0.30)

1.93 (1.86 to 2.00)
1.92 (1.87 to 1.97)
0.01 (-0.07 to 0.09)

2.00 (1.91 to 2.09)
1.83 (1.72 to 1.94)
0.17 (0.03 to 0.31)

2.02 (1.96 to 2.08)
1.77 (1.69 to 1.84)
0.25 (0.15 to 0.35)

0.71 (0.59 to 0.83)

7.05 (6.94 to 7.16)
7.05 (6.98 to 7.12)
—0.01 (=0.13 t0 0.12)

7.36 (7.23 to 7.48)
6.58 (6.38 t0 6.78)
0.78 (0.55 to 1.00)

7.31 (7.22 to 7.39)
6.65 (6.53 t0 6.77)
0.65 (0.51 to 0.79)

2The perception of risk score is a continuous variable ranging from 0 to 2, where 0 is equivalent to the perception that COVID-19 represents very little risk to youths.

bThe pandemic knowledge score is a continuous variable ranging from 0 to 17, with 17 representing the highest level of knowledge related to COVID-19.

“The worries score is a continuous variable ranging from 0 to 20, with 20 representing the highest level of worry.

d4The discussions score is a continuous variable ranging from 0 to 4, with 4 equivalent to the highest level of discussions with relatives about COVID-19 preventive measures and what to do in case

of infection.

¢The adoption of COVID-19 preventive measure score is a continuous variable ranging from 0 to 10, with 10 representing the highest level of adoption of five COVID-19 preventive measures.
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are very important and their opinions
matter.” Adolescents are much more
socially influenced by friends than by
adults in engaging in prosocial behav-
iours.?? Nonetheless, the impact of discus-
sions between parents and adolescents
have been shown to have an effect on
condom use.?® Promoting discussions with
relatives in order to improve adolescents’
adoption of COVID-19 preventive mea-
sures, if effective and accurate, may bene-
fit compliance via a snowball effect. In
fact, research has found peer-led interven-
tions to be a way to increase adoption of
preventive measures.’

Most promotion campaigns aimed at
influencing adolescent behaviour are
based on increasing adolescents’ knowl-
edge and awareness of the health risks.
Unfortunately, these interventions are pre-
dominantly adult led and often unsuccess-
ful with adolescents.*

Worrying was expected to influence adop-
tion of preventive measures because
higher anxiety levels are associated with
increased use of COVID-19 preventive
measures among adults.®® It was also
anticipated that this association would be
influenced by the perception of risk and
discussions with relatives. Nonetheless,
our results showed that adolescents with
a perception of higher risk of COVID-19
complications for youths are less worried
about COVID-19 than peers without this
perception of risk. A potential explanation
may be that most adolescents do not
worry about their own health but do
worry about that of family members,
some of whom may be at greater risk.
Adolescents discussing COVID-19 preven-
tive measures and what to do in case of
infection with relatives worry more as
well. This could be because such discus-
sions lead to a better understanding of the
gravity of the situation and potential con-
sequences on human health.

Even if the three adoption paths discussed
mostly apply to the four subgroups ana-
lyzed, based on gender and anxiety level,
model comparisons demonstrate certain
nuances. As seen in previous studies,
female adolescents tend to adopt more
preventive measures than do their
peers.'22¢27 A possible explanation is that
some of the factors that lead to adoption,
such as a higher level of knowledge and
worry, are particularly associated with
females.*?%2% In fact, our results show that
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female adolescents have a higher levels of
pandemic knowledge and worries (which
is emphasized by a higher level of anxi-
ety) than do their non-female peers.

If a main objective is to increase the adop-
tion of preventive measures, a noteworthy
finding is that anxiety in non-female ado-
lescents influences the effects of the differ-
ent factors that lead to adoption. Indeed,
discussions in relation to COVID-19 with
relatives have an even greater influence
on more anxious non-females than on less
anxious non-females. Patterns are similar
for perception of risk, worries and pan-
demic knowledge. These findings shed
light on the importance of not looking for
a unique model to apply to everyone
because gender and anxiety levels influ-
ence the adoption of preventive measures
and their factors.

Strengths and limitations

This study has some limitations. First, the
cross-sectional study design hampers the
ability to infer potential causal relations;
however, we can expect adoption of pre-
ventive measures to be influenced by con-
structs other than those investigated.

Second, because of school closures, com-
pleting an online questionnaire at home
was the only possible way to collect data
on adolescents’ behaviours and their per-
ceptions of risk. Consequently, the usual
participation rate (above 90% in class)
was strongly affected in some schools. A
review of the literature on adolescents’
participation rates in online health sur-
veys usually round up to between 30%
and 40% and demonstrate self-selection
bias.”

Third, the population of participating
schools was based on schools from the
eastern part of the province of Quebec.
Thus, the study’s conclusions may not
reflect the reality in other regions and
countries because of differences in sever-
ity and duration of pandemic-related
restrictions.

Fourth, these results are derived from an
exploratory analysis where replication
needs to be assessed. Still, the large num-
ber of participants in this study provide
significant information about the adoption
of preventive measures by the adolescent

Finally, the COMPASS platform offers a
unique opportunity to follow and analyze
changes over time in adolescents’ percep-
tions of and attitudes towards the COVID-
19 pandemic as well as their acceptance
and adoption of preventive measures.

Conclusions

Most of the adolescents participating in
this study appear to have complied with
the COVID-19 preventive measures—even
those from population subgroups with
lower adoption rates. While accurate pan-
demic knowledge and proper risk percep-
tion should be promoted among youths,
policy makers and health care providers
should also consider ways of promoting
discussions with relatives as a way of
improving adolescents” adoption of COVID-
19 preventive measures.

The longitudinal nature of the COMPASS
study will allow researchers to follow,
over the long run, the evolution of adher-
ence to preventive measures, the influences
of changes in interconnected adoption-
related factors, and the impact of specific
interventions intended to influence them.
Most importantly, further studies are
needed to better disentangle these rela-
tions and explore how contextual, per-
sonal and policy aspects are intertwined
and how to develop comprehensive and
appropriate approaches to reinforce and
sustain preventive measures among youth.
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At-a-glance

Programs and interventions promoting health equity
in LGBTQ2+ populations in Canada through action
on social determinants of health

Robert Higgins, BA (1,2); Brian Hansen, MA (1,2); Beth E. Jackson, PhD (3); Ashley Shaw, MSc (3);

Nathan J. Lachowsky, PhD (1,2)

Abstract

Sexual and gender minorities (SGM) experience a number of health inequities. That
social determinants of health drive these inequities is well-documented, but there is lit-
tle evidence on the number and types of interventions across Canada that address these
determinants for these populations. We conducted an environmental scan of programs
in Canada that target SGM, and classified the programs based on their level of interven-
tion (individual/interpersonal, institutional and structural). We found that few pro-
grams target women, mid-life adults, Indigenous people or ethnoracial minorities,
recent immigrants and refugees, and minority language speakers, and few interventions

operate at a structural level.

Keywords: sexual and gender minorities, SGM, health equity, social determinants of health,
minority health, health status disparities, health promotion

Introduction

LGBTQ2 + * individuals often have poorer
physical and mental health than hetero-
sexual and cisgender people.!?* The physi-
cal health disparities that lesbian, gay and
bisexual populations experience range from
poorer general health status to increased
rates of cancer, cardiovascular disease,
asthma, diabetes, arthritis and other chronic
conditions.! Transgender youth also expe-
rience mental health disparities, including
higher risk of reporting psychological dis-
tress, self-harm, major depressive epi-
sodes and suicide,> which have been
positively associated with experiences of
discrimination, harassment and violence.**
Canadian LGBTQ2 + youth often experi-
ence exclusion, isolation and fear.* Many
of the health inequities observed in sexual
and gender minority (SGM) populations

are hypothesized to stem from societal
stigma,® which may include the co-occur-
rence of stereotyping, labelling, status loss,
separation and/or discrimination,’”® and
from negative social experiences that cre-
ate heightened stress.!

Processes of stigma and discrimination
play a central role in driving health ineg-
uities for SGM populations, contributing
to experiences of stress and trauma
throughout a lifetime. They also lead to
inequitable access to the social and mate-
rial resources needed to promote good
health (e.g. employment, income, hous-
ing, quality and quantity of education,
and health care).' For example, 40% of
the 2873 trans and non-binary respon-
dents to a 2019 Canadian survey were liv-
ing in a low-income household and 45%
reported having one or more unmet health

Highlights

e A number of gaps exist in pro-
grams promoting health equity and
interventions by addressing social
determinants of health for sexual
and gender minorities in Canada.

e Efforts to develop new program-
ming should consider LGBTQ2 +

communities who are under-
served by existing services (e.g.
Indigenous people, ethnoracial

minorities, women, recent immi-
grants or refugees).

e Very few programs addressed
employment, disability, education
or housing, which are important
upstream determinants of health.

e Most programming focussed on
the individual and interpersonal
levels of intervention.

e Systemic interventions were scarce;
efforts should focus on examining
existing structural-level interven-
tions to consider scalability.

care needs within the previous year."
Bisexual women and men in Canada
report, respectively, 2.8 and 2.5 times
higher rates of household food insecurity
than their heterosexual counterparts and
poorer health outcomes when compared
to their gay and lesbian peers.’? These
inequities may be amplified for individu-
als whose sexual orientation or gender

“LGBTQ2+ is an umbrella acronym used in this document to describe individuals with a diverse sexual orientation and/or gender identity, which includes, but is not limited to, individuals who
identify as lesbian, gay, bisexual, transgender (trans), queer and/or are Indigenous Two-Spirit.
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identity intersects with other marginalized
social identities, such as their ethnicity or
class.”

To date, most research in this domain has
focussed on health inequities and there
has been substantially less research on
intervention development and evalua-
tion.® There is no comprehensive portrait
of the interventions addressing these
determinants among LGBTQ2 + people in
Canada. We conducted an environmental
scan between February and March 2019 to
meet this need. Following the release of
the Parliamentary Standing Committee on
Health’s report, The Health of LGBTQIA2
Communities in Canada," in June 2019,
we updated the scan with more entries.
We shared the results with select commu-
nity organizations for member checking in
early 2020.

Methods

A systematic search identified programs
focussing on determinants of health at the
macro (structural or social, economic and
political factors), meso (institutional) or
micro (individual and interpersonal) lev-
els. Programs targeting specific health
behaviours or health outcomes were also
included. The search was conducted by
province and territory to identify pro-
grams across the country that address one
or more of the social determinants of
health and target SGM populations. The
search excluded programs that included
people who do not have lived experience
as a sexual and/or gender minority
person.

Preliminary scanning revealed an abun-
dance of programs that focussed on
“downstream” and individual-level con-
siderations (i.e. reducing stigmatizing or
discriminatory individual knowledge, atti-
tudes and behaviours; increasing social
connectedness). Given important linkages
between the health inequities and struc-
tural conditions that SGM populations
face, we focussed the scan on mid- and
upstream interventions. We therefore
excluded downstream recreational pro-
grams, such as LGBTQ2+ sports teams,
choirs, coffee groups, school-based gay-
straight alliances (GSAs), social programs
and clubs offered by postsecondary insti-
tutions, affirming churches/religious insti-
tutions, Pride festivals and one-off events.

(The initiatives excluded by these criteria
alone could populate an entire scan.)
Thus, this scan captures interventions at
higher orders of the social ecosystem,
such as systemic interventions, and inter-
ventions that target social determinants of
health (other than social connectedness),
such as lack of access to employment,
stigma and discrimination, poverty and
food insecurity.

First, we used the Google search engine
for broad Internet searches of English and
French websites. Second, we conducted
targeted searches of the Canadian Agency
for Drugs and Technologies in Health
(CADTH) database, provincial 211 directo-
ries (which provide information on and
referrals to community and social ser-
vices) and Tri-Council funding' results.
Third, in order to identify community
organizations, programs or services, we
inspected LGBTQ2 + Pride festival guides
from 2018 as well as the three most recent
programs from the Canadian Professional
Association for Transgender Health, the
Community-Based Research Centre Summit
and Rainbow Health Ontario conferences.
Finally, a scan of academic databases was
conducted using Summon 2.0 (University
of Victoria, Victoria, BC). All searches
were considered complete when two sub-
sequent website pages yielded no new or
relevant information.

Program information was analyzed using
NVivo 11 (QSR International Pty Ltd.,
Melbourne, AU). Coded data were ana-
lyzed for semantic themes in order to
move beyond pure description of the data
and into interpretation.'® The analysis pro-
duced a description of the location and
types of programs being implemented and
the social determinants of health being
addressed. Member checking was con-
ducted by sharing the results of the scan
with at least one organization listed in the
scan in each province. Members were
asked to identify any gaps they noticed
either nationally or within their region.

Results

The final scan included 220 programs (see
Table 1). Counts vary by information avail-
ability and some programs targeted multi-
ple populations. A third of the programs
(34.5%) were nonspecific, being available
to all LGBTQ2 + people. In locations with

smaller populations, this was almost
exclusively the case. Most of the programs
(65.5%) targeted specific LGBTQ2+
groups, with almost half of the targeted
programming focussing on youth. The
definition of “youth” varied across organi-
zations, but was most commonly defined
as those aged 29 years and younger. The
scan yielded few programs for adults
55 years and older (data available from
the authors on request).

The second most prominently targeted
group was people with trans lived experi-
ence. Approximately 15% of targeted pro-
grams were oriented towards trans and
gender diverse people, with some deliv-
ered by organizations that solely serve
this population. These almost always
focussed on providing support groups, pri-
mary health care or support navigating
health care systems, particularly for gen-
der-affirming care (e.g. referrals, accessing
hormones, surgeries).

Approximately 20% of programs were
designed specifically for gay, bisexual and
other men who have sex with other men
(Table 1); these were largely HIV/AIDS
service organizations. Programs targeting
men most often focussed on sexual health,
with some focussing on social health,
physical health, mental health and overall
well-being.

Discussion

Our scan revealed inequities in program
availability.’ The emphasis on age-tar-
geted programming may limit the range of
programming available.'® This could have
implications for health systems planning
and health promotion efforts among mem-
bers of the “missing middle.”!®

Fewer than 10 programs focussed on
Indigenous and Two-Spirit people or
racialized/ethnic minority LGBTQ2 + peo-
ple.’”? Often, these were support groups
that catered to individuals with a shared
ethnicity or cultural background. There
were also few (<10) programs designed
specifically for recent immigrants and/or
refugees; those that did exist were exclu-
sively located in large cities.? Further,
while this search was only conducted in
English and French, only seven programs
were identified that were offered in a non-
official language, which may be a signifi-
cant barrier for speakers of other languages.

" Together, the Canadian Institutes of Health Research (CIHR), the Natural Sciences and Engineering Research Council (NSERC) and the Social Sciences and Humanities Research Council
(SSHRC) make up the Tri-Council funding agencies, the primary mechanism through which the Government of Canada supports research and training.
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One program targeted LGBTQ2 + persons TABLE 1
living with neurocognitive disabilities. Summary of results of environmental scan of programs targeting in sexual and gender
minority populations, Canada, 2019

A minority of programs addressed impor-

T Category n %
tant institutional and structural upstream
determinants of health such as employ-  Geography (n=220)
ment, education or housing,'” where Canada 16 7.3
LGBTQ2 + people continue to experience Alberta 29 13.2
51gn1ﬁcant ba.rrle.rs. dqe to persistent British Columbia 27 123
stigma and discrimination. Indeed, the ]
majority of interventions were more Manitoba 15 6.8
downstream programs targeting health New Brunswick 3 1.4
care access and other individual- and Newfoundland and Labrador 3 14
1nt.erpersonal-level interventions. Health- Northwest Territories 3 0.9
oriented programs largely targeted men .
and trans people, and health-related pro- Nova Scotia 9 41
gramming for cisgender LGBTQ2 + women Nunavut 0 0
was notably lacking.*** Further work Ontario 65 295
should 1r}vest1gate how this disparity is Prince Edward Island 5 s
reflected in health outcomes.
Quebec 45 20.5
While systemic forces such as homo-, bi- Saskatchewan 3 1.4
and/or transphobia, cis-heterosexism and Yukon 1 0.5
other mtersec.nng §Ystems of oppression Social determinant addressed (n = 220)
create health inequities at all levels of the .
social ecology, most programming focus- Social support 1 O
sed on the individual and interpersonal Social exclusion® 47 214
levels of intervention. Some programs Access to health services 51 23.2
may be considered institutional-level inter- .
. Ableism 1 0.5
ventions, but very few operate at a sys- . . L o
temic or structural level. This gap leaves Racism, xenophobia and anti-immigrant discrimination 11 5.0
untried those strategies and interventions Education 2 0.9
that reduce stigma-driven barriers to Employment b 0.9
social and material resources faced by .
. . Housing 4 1.8
SGM populations.'*#* However, in Canada —
LGBTQ2+ and other social movement  Communitysize (n =220)
organizations are often funded by govern- Montréal, Toronto, Vancouver 67 30.5
mental institutions that systemic- or struc- Large cities (population: >100 000) 100 455
i . . 5
tural-level interventions target. System ¢y e (bopulation: 10 000-100 000) 19 8.6
change to advance health equity via :
upstream, structural interventions can be Rural (population: <10 000) 2 0.9
influenced by both top-down (e.g. policy, Provincial 16 7.3
funding) and bottom-up (e.g. advocacy) National 16 73
efforts, which is most successful when
i . Language (n = 213
undertaken in concert and across sectors.*** guage ( )
English 155 72.8
Conclusion French 26 12.2
. Both English and French 32 15.0
Work is needed to better address the - ; 23
upstream determinants of health affecting er :
diverse LGBTQ2 + people across Canada.  Level of intervention (n = 220)
Efforts to develop new programming Health promotion® 4 18.6
should consider LGBTQ2+_ C.ommunl.tles Individual and interpersonal 128 58.2
who are underserved by existing services s—
(e.g. women, Indigenous people, racial- LSt i 2l
Structural 4 1.8

ized/ethnic minority populations, people
with recent immigration and refugee expe-
riences). The large number of programs
promoting social support and reducing
social exclusion suggests these programs
are still important to end users. This may
also reflect a systemic funding preference

Continued on the following page
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TABLE 1 (continued)
Summary of results of environmental scan of programs targeting in sexual and gender
minority populations, Canada, 2019

Category n %
Health promotion and other individual-level interventions by population (n = 302)
Bisexual 1 0.3
Disability 1 0.3
Gay, bisexual and other men who have sex with men 53 17.5
Trans and gender diverse 46 15.2
Lesbian, bisexual and other women who have sex with women 10 33
LGBTQ 46 15.2
Migrants and newcomers 7 23
Older adults 10 33
Parents, partners and other supports 30 9.9
Racialized people 12 4.0
Two-Spirit 6 2.0
Youth® 80 26.5
Nonspecific vs. targeted (n = 220)
Nonspecific 76 34.5
Targeted 144 65.5

Abbreviations: HIV, human immunodeficiency virus; LGBTQ2+, lesbian, gay, bisexual, transgender, queer and/or Indigenous

Two-Spirit; STI, sexually transmitted illness.

Note: Not all information was available for every program, and counts between categories are not equivalent.

2 Refers to programs that promote inclusivity of LGBTQ2+ people in non-LGBTQ2+ specific spaces, structures and organizations.

bRefers to programs addressing specific health outcomes explicitly, such as HIV/STI screening, harm reduction supply distri-

bution, counselling and addictions services.

<Only those programs that specifically mentioned participant ages were counted in these categories, i.e. programs for youth

(<30 years) and older adults (=55 years).

for downstream interventions, as opposed
to more complex and long-term upstream
systems intervention and evaluation. Given
the scarcity of systemic interventions,
future efforts should focus on identifying
promising practices for designing, deliver-
ing and evaluating structural-level inter-
ventions that promote health equity and
adapting these to address the specific con-
texts of SGM populations.

Acknowledgements

Funding to conduct the scan was provided
by the Public Health Agency of Canada’s
Social Determinants of Health Division.
NJL is supported by a Michael Smith
Foundation for Health Research Scholar
Award (#16863).

Conflicts of interest

The authors have no conflicts of interest
to declare.

Authors’ contributions and
statement

BEJ and NJL conceptualized this work
and designed the study with RH. BH con-
ducted the scan, conducted initial data

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice

analysis and drafted the initial paper. RH
revised the analysis and completed the
final paper draft. All authors helped to
interpret the data, revised the paper drafts
and approved the final version.

The content and views expressed in this
article are those of the authors and do not
necessarily reflect those of the Government
of Canada.

References

1. Lick DJ, Durso LE, Johnson KL.
Minority stress and physical health
among sexual minorities. Perspect
Psychol Sci. 2013;8(5):521-48. https://
doi.org/10.1177/1745691613497965

2. Veale JF, Watson RJ, Peter T, Saewyc
EM. Mental health disparities among
Canadian transgender youth. J Adolesc
Health. 2017;60(1):44-9. https://doi
.org/10.1016/j.jadohealth.2016.09.014

3. Veale JF, Peter T, Travers R, Saewyc
EM. Enacted stigma, mental health,
and protective factors among trans-
gender youth in Canada. Transgend
Health. 2017;2(1):207-16. https://doi
.org/10.1089/trgh.2017.0031

10.

11.

Russell ST, Ryan C, Toomey RB, Diaz
RM, Sanchez J. Lesbian, gay, bisexual,
and transgender adolescent school
victimization: implications for young
adult health and adjustment. J Sch
Health. 2011;81(5):223-30. https://
doi.org/10.1111/j.1746-1561.2011
.00583.x

Dysart-Gale D. Social justice and
social determinants of health: les-
bian, gay, bisexual, transgendered,
intersexed, and queer vyouth in
Canada. J Child Adolesc Psychiatr
Nurs. 2010;23(1):23-8. https://doi.org
/10.1111/j.1744-6171.2009.00213.x

Bogart LM, Revenson TA, Whitfield
KE, France CR. Introduction to the
special section on Lesbian, Gay,
Bisexual, and Transgender (LGBT)
health disparities: where we are and
where we’re going. Ann Behav Med.
2014;47(1):1-4. https://doi.org/10
.1007/s12160-013-9574-7

Link BG, Phelan JC. Conceptualizing
stigma. Annu Rev Sociol. 2001;
27(1):363-85. https://doi.org/10.1146
/annurev.soc.27.1.363

Casey LS, Reisner SL, Findling MG, et
al. Discrimination in the United
States: experiences of lesbian, gay,
bisexual, transgender, and queer
Americans. Health Serv Res. 2019;
54(S2 Suppl 2):1454-66. https://doi
.org/10.1111/1475-6773.13229

Hatzenbuehler ML. Structural stigma:
research evidence and implications
for psychological science. Am Psychol.
2016;71(8):742-51. https://doi.org/10
.1037/amp0000068

Hatzenbuehler ML, Phelan JC, Link
BG. Stigma as a fundamental cause of
population health inequalities. Am J
Public Health. 2013;103(5):813-21.
https://doi.org/10.2105/AJPH.2012
.301069

The Trans PULSE Canada Team. Trans
PULSE Canada report. Health and
health care access for trans and
non-binary people in Canada: natio-
nal, provincial, and territorial results
[Internet]. Trans PULSE Canada; 2020
Mar 10 [cited 2021 May 3]. Available
from: https://transpulsecanada.ca
/research-type/reports

Vol 41, No 12, December 2021




12.

13.

14.

15.

16.

17.

18.

19.

Pan-Canadian Public Health Network.
Key health inequalities in Canada: a
national portrait. Ottawa (ON): Public
Health Agency of Canada; 2018.
http://epe.lac-bac.gc.ca/100/201 /301
/weekly_acquisitions_list-ef/2019
/19-06/publications.gc.ca/collections
/collection_2019/aspc-phac/HP35
-109-2018-1-eng.pdf

Veenstra G. Race, gender, class, and
sexual orientation: intersecting axes
of inequality and self-rated health in
Canada. Int J Equity Health. 2011;
10(1):3. https://doi.org/10.1186/1475
-9276-10-3

House of Commons. The health of
LGBTQIA2 communities in Canada.
Report of the Standing Committee
on Health. Ottawa (ON): House of
Commons; 2019. https://www
.ourcommons.ca/Content/Committee
/421/HESA/Reports/RP10574595
/hesarp28/hesarp28-e.pdf

Braun V, Clarke V. Using thematic
analysis in psychology. Qual Res
Psychol. 2006;3(2):77-101. https://
doi.org/10.1191/1478088706qp0630a

Fredriksen-Goldsen KI. Promoting
health equity among LGBT mid-life
and older adults: revealing how LGBT
mid-life and older adults can attain
their full health potential. Generations.
2014;38(4):86.

Mulé NJ, Ross LE, Deeprose B, et al.
Promoting LGBT health and well-
being through inclusive policy deve-
lopment. Int J Equity Health. 2009;
8(1):18. https://doi.org/10.1186/1475
-9276-8-18

Hunt S. An introduction to the health
of two-spirit people: historical, con-
temporary and emergent issues. Prince
George (BC): National Collaborating
Centre for Aboriginal Health; 2016.
https://www.ccnsa-nccah.ca/docs
/emerging/RPT-HealthTwoSpirit-Hunt
-EN.pdf

Battle J, Ashley C. Intersectionality,
heteronormativity, and Black lesbian,
gay, bisexual, and transgender (LGBT)
families. Black Women Gender Families.
2008;2(1):1-24. www.jstor.org/stable
/10.5406/blacwomegendfami.2.1.fm

Vol 41, No 12, December 2021

20.

21.

22.

23.

24.

25.

26.

27.

Munro L, Travers R, John AS, et al. A
bed of roses?: Exploring the expe-
riences of LGBT newcomer youth who
migrate to Toronto. Ethn Inequal
Health Soc Care. 2013;6(4):137-50.
https://doi.org/10.1108/EIHSC-09
-2013-0018

Steele LS, Daley A, Curling D, et al.
LGBT identity, untreated depression,
and unmet need for mental health
services by sexual minority women
and trans-identified people. J Womens
Health (Larchmt). 2017;26(2):116-27.
https://doi.org/10.1089/jwh.2015
.5677

Operario D, Gamarel KE, Grin BM, et
al. Sexual minority health disparities
in adult men and women in the
United States: National Health and
Nutrition Examination Survey, 2001-
2010. Am J Public Health. 2015;
105(10):e27-34. https://doi.org/10
.2105/AJPH.2015.302762

Oldenburg CE, Perez-Brumer AG,
Hatzenbuehler ML, Krakower D,
Novak DS, Mimiaga MJ, Mayer KH.
State-level structural sexual stigma
and HIV prevention in a national
online sample of HIV-uninfected men
who have sex with men in the United
States. AIDS. 2015;29(7):837.

Chaudoir SR, Wang K, Pachankis JE.
What reduces sexual minority stress?
A review of the intervention “toolkit”.
Journal of Social Issues. 2017 Sep;
73(3):586-617.

Clément D. State funding for human
rights activism: channeling protest?
Am Behav Sci. 2017;61(13):1703-28.
https://doi.org/10.1177/000276421
7744133

Farrer L, Marinetti C, Cavaco YK,
Costongs C. Advocacy for health
equity: a synthesis review. Milbank
Q. 2015;93(2):392-437. https://doi
.org/10.1111/1468-0009.12112

Carey G, Crammond B, Keast R.
Creating change in government to
address the social determinants of
health: how can efforts be improved?
BMC Public Health. 2014;14(1):1087.
https://doi.org/10.1186/1471-2458

-14-1087

Health Promotion and Chronic Disease Prevention in Canada
Research, Policy and Practice



https://www.ourcommons.ca/Content/Committee/421/HESA/Reports/RP10574595/hesarp28/hesarp28-e.pdf
https://www.ourcommons.ca/Content/Committee/421/HESA/Reports/RP10574595/hesarp28/hesarp28-e.pdf
https://www.ourcommons.ca/Content/Committee/421/HESA/Reports/RP10574595/hesarp28/hesarp28-e.pdf
https://www.ourcommons.ca/Content/Committee/421/HESA/Reports/RP10574595/hesarp28/hesarp28-e.pdf

https://doi.org/10.24095/hpcdp.41.12.05

Release notice

Two approaches, one shared learning journey
to support climate-health adaptation planning

The Public Health Agency of Canada, Ontario Region (PHAC), the Simcoe Muskoka District Health Unit (SMDHU) and Cambium
Indigenous Professional Services (CIPS) collaborated to conduct two knowledge projects on climate change adaptation planning: Tiwo
Approaches, One Shared Learning Journey to Support Climate-Health Adaptation Planning.

PHAC and SMDHU undertook a scoping review to collate the literature on climate-health adaptation interventions that address risks
related to the six climate-sensitive categories deemed most relevant to Ontario: extreme weather, extreme temperature, air quality,
vector-borne disease, ultraviolet radiation and water and food quality and quantity.

The first learning approach refers to a knowledge synthesis project designed to identify the range, characteristics and critical gaps in
the literature available on climate-health adaptation planning, including traits of climate-health adaptation interventions. Planning/
decision-making and health communication approaches were the most frequently described, and risks of vector-borne disease and
extreme temperature were the most commonly mentioned, while ultraviolet radiation and food and water risks were least commonly
mentioned. Only seven articles addressed mental health.

An important gap in the results of the search was the absence of an Indigenous perspective. This was due to methodology rather than
to a lack of Indigenous literature. To address this, CIPS was invited to undertake, as a second learning approach, a knowledge synthe-
sis project based on the lived experience of Kerry-Ann Charles-Norris of the Georgina Island First Nation. She illustrates an Indigenous
perspective and the importance of including such perspectives into climate adaptation. She also introduces critical concepts of
Indigenous ways of knowing and doing, as well as some best practices that public health authorities must understand and apply in
order to engage meaningfully with Canada’s Indigenous Peoples.

The report is available here: https://www.simcoemuskokahealth.org/docs/default-source/TOPICS_Climate-Change/two-approaches
-one-shared-learning-journey-to-support-climate-health-adaptation-planning_dec-30_final-docx.pdf.
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Other PHAC publications

Researchers from the Public Health Agency of Canada also contribute to work published in other journals. Look for the following
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