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Abstract
Background Syndemic approaches explore the synergistic relationships between social and health inequities. Such approaches are
particularly salient for the Northwest Territories, Canada, that experiences national social (food insecurity, intimate partner violence
[IPV]) and health (sexually transmitted infections [STI]) disparities. Safer sex efficacy (SSE) includes knowledge, intention, and
relationship dynamics that facilitate safer sex negotiation. We examined factors associated with SSE among NWT adolescents.
Methods We conducted a cross-sectional survey with a venue-based sample of adolescents aged 13–17 in 17 NWTcommunities
from 2016 to 2017. Summary statistics and statistical comparisons were conducted, followed by crude and adjusted multivariable
regression models to assess factors associated with SSE.
Results Among participants (n = 610; mean age 14.2 years [SD 1.5]; 49.5% cisgender women, 48.9% cisgender men, 1.6%
transgender persons; 73.3% Indigenous), one-quarter (n = 144; 23.6%) reported food insecurity and nearly one-fifth (n = 111;
18.2%) IPV. In adjusted analyses, among young women, food insecurity (β − 1.89[CI − 2.98, − 0.80], p = 0.001) and IPV (β −
1.31[CI − 2.53, − 0.09], p = 0.036) were associated with lower SSE, and currently dating was associated with increased SSE (β
1.17[CI 0.15, 2.19], p = 0.024). Among young men, food insecurity (β − 2.27[CI − 3.39, − 1.15], p = 0.014) was associated with
reduced SSE. Among sexually active participants (n = 115), increased SSE was associated with consistent condom use among
young women (β 1.40[0.19, 2.61], p = 0.024) and men (β 2.14[0.14, 4.14], p = 0.036).
Conclusions Food insecurity and IPV were associated with lower SSE—a protective factor associated with consistent condom
use—underscoring the need to address poverty and violence to advance adolescent sexual health in the NWT.
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Introduction

High sexually transmitted infections (STI) prevalence is reported
in the Arctic [1, 2]. While diverse in cultures and regions, Arctic

peoples share experiences of limited health resources, infrastruc-
ture, and research [1, 2]. In Canada’s Northwest Territories
(NWT), STI rates are 7-fold higher than the national average
[1, 3]. Chlamydia infections in the NWT increased by 32% from
2003 to 2012 and most (82.6%) were among individuals aged
30 years and under. Similarly, the NWT gonorrhea prevalence
was 12 times higher than the national average with the highest
proportion of cases among individuals aged 30 years and youn-
ger [3]. Indigenous peoples in Canada comprise 51% of NWT’s
population and experience social and health disparities resulting
from ongoing effects of colonization and residential schools, and
disconnection from culture, land, and languages [2].

Condom use is an accessible tool for reducing HIVand STI
transmission risks and unintended pregnancy among adoles-
cents [4–6]. Safer sex efficacy (SSE) encompasses the ability
to negotiate sexual decision-making, use condoms and bar-
riers, and have enjoyable and pleasurable sex [7]. A review
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of 63 studies in sub-Saharan Africa revealed an association
between SSE and sexual practices, but with differential effects
based on gender and measures used [8]. SSE is underexplored
among NWT adolescents [7]. This is particularly important to
examine as the NWT experiences higher national rates of in-
timate partner violence (IPV) [9] and food insecurity [10].
Food insecurity, referring to inadequate and uncertain food
access, has reached record levels in the NWT with over one-
fifth of the population impacted—more than 2.5-fold the na-
tional prevalence [10]. The remote location of NWT commu-
nities results in more expensive food prices, and combined
with poverty, high unemployment rates, and climate chal-
lenges, constrain the ability of families to meet food needs.
IPV [9] and food insecurity [11] have been described as social
drivers of STI as these factors are associated with lower sexual
agency and condom use. Research with youth peer leaders in
the NWT found negative associations between food insecurity
and condom use self-efficacy [4]. Weiser’s conceptual frame-
work [11] details multiple pathways from food insecurity to
HIV risk, including mental health pathways whereby food
insecurity can result in depression and substance use, which
in turn can reduce engagement in safer sex practices.

The convergence of violence, food insecurity, and STI in
the NWT suggests a syndemic—synergistic associations be-
tween social and health disparities [12]—that requires urgent
focus. Prior NWT research with youth applied a syndemics
framework to assess social inequities, including food insecu-
rity, associated with condom use self-efficacy [4]. This study
aimed to identify factors associated with SSE among adoles-
cents in the NWT, and among sexually active participants, we
examined associations between SSE and condom use.

study was approved by the Research Ethics Boards at the
University of Toronto and Aurora Research Institute.

Setting and participants

Participants were recruited using purposive, venue-based
sampling at secondary schools participating in a sexual health
workshop in 17 NWT communities. Inclusion criteria includ-
ed youth ages 13–18. The participants provided a written in-
formed voluntary consent prior to completing the self-
administered paper-based survey (findings presented are the
pre-test surveys completed before attending the sexual health
workshop). Each participant provided an informed voluntary
written consent to participate prior to completing the survey.
Reverse consent forms were also sent to parents/guardians
1 week in advance of the survey; these assume parental or
guardian consent unless indicated otherwise.

Measures

The primary outcome measure, safer sex efficacy, was
assessed with Kalichman et al.’s 5-item Safer Sex
Negotiation Scale [13] (continuous response scale 1–5:
strongly disagree, disagree, neither agree nor disagree, agree,
strongly agree) (median [IQR] 22 [20–25]; Cronbach’s alpha
0.89). Among persons reporting they were sexually active
(defined as any vaginal, anal, or oral sexual acts experience
within the past 3 months—measured dichotomously as Yes/
No), we assessed past 3-month consistent condom use (con-
dom use always) during vaginal/anal sex (measured dichoto-
mously: Yes/No). Exposure measures included socio-demo-
graphics: gender, ethnicity (Indigenous, non-Indigenous), sex-
ual orientation, urban (Yellowknife) vs. rural (outside of
Yellowknife) residence. Social variables examined included
food insecurity measured dichotomously: participants self-
reported each week having gone to bed hungry (sometimes/
often/always vs. never) [14] and intimate partner violence.
Experiencing psychological and/or physical violence from a
partner (i.e., IPV) was assessed using 22 items from the Safe
Dates scale [15] (Cronbach’s alpha 0.93) measured dichoto-
mously (experienced this form of violence vs. not) (n = 111
[18.5%] reported experiencing at least 1 item). Among those
that reported experiences of IPV, there was a median [IQR] of
3 [2–6] items experienced.

Statistical Analysis

Summary statistics were used to compare demographic differ-
ences between genders (cisgender women, cisgender men).
Transgender/gender diverse individuals were excluded from
statistical comparisons due to small sample sizes. We examine
the relationship between SSE and demographic/social vari-
ables using crude and adjusted regression models. The
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Methods

Study design

Working in collaboration with an Indigenous sexual health
program, we conducted a cross-sectional survey with
Northern and Indigenous adolescents aged 13–17 in 17
NWT communities (Aklavik [n = 656], Whatì [n = 522], Fort
McPherson [n = 776], Ndilǫ [n = 321], Łutselk'e [n = 299],
Fort Liard [n = 658], Fort Simpson [n = 1174], Yellowknife
[20,834], Ulukhaktok [n = 420], Fort Resolution [n = 507],
Behchokǫ [n = 2227], Inuvik [n = 3192], Tuktoyaktuk [n =
1026], Hay River [n = 3734], Kátł’odeeche First Nation [n =
329], Fort Smith n = 2562], and Norman Wells [n = 809]) be-
tween October 2016 and June 2017. These 17 communities
(median 28 [IQR 18–37] participants per community) were
purposively sampled out of NWT’s 25 communities with
junior/secondary schools; there was only one school that de-
clined an offer to participate. Each school selected a classroom
between grades 7 and 12 to participate in the workshop. The



primary analysis was stratified by gender and repeated among
a subset of sexually active youth. Statistical significance was
evaluated using two-sided p values at a 0.05 level of signifi-
cance, and all data management and analyses were conducted
in SAS version 9.4 (Cary, NC 2019).

Results

Demographics

Of 610 participants (mean age 14.2 years [SD 1.5]; cisgender
men: n = 302, 49.5%; cisgender women: n = 298, 48.9%;
transgender/gender diverse: n = 10, 1.6%), nearly three-
quarters (n = 447; 73.3%) were Indigenous, one-quarter (n =
144; 23.6%) reported food insecurity, and nearly one-fifth
(n = 111; 18.2%) IPV. Table 1 reports gender differences
across variables.

As reported in Table 2, in adjusted analyses across partic-
ipants, SSE was positively associated with currently dating (β
1.00; 95%CI 0.19, 1.80) and negatively associated with food
insecurity (β − 2.02; 95%CI − 2.79, − 1.24) and IPV (β −
1.23; 95%CI − 2.19, − 0.26). Among young women, food
insecurity (β − 1.89; 95%CI − 2.98, − 0.80) and IPV (β −
1.31; 95%CI − 2.53, − 0.09) were associated with lower
SSE, and currently dating (β 1.17; 95%CI 0.15, 2.19) and
urban vs. rural residence (β 1.52; 95%CI 0.31, 2.72) were
associated with increased SSE. Among young men, food in-
security (β − 2.27; 95%CI − 3.39, − 1.15) was associated with
reduced SSE. No differences in SSE emerged by Indigenous
identity across adjusted analyses. Among sexually active par-
ticipants (n = 115), in adjusted analyses, increased SSE was
associated with increased condom use across the sample (β
1.50; 95%CI 0.50, 2.49), among young women (β 1.40;

95%CI 0.19, 2.61) and among young men (β 2.14; 95%
0.14, 4.14).

Discussion

In this sample of Northern and Indigenous adolescents, food
insecurity was 3-fold higher than the national average and
associated with lower SSE [10]. IPV was reported among
nearly one-fifth of participants and was associated with lower
SSE among young women. Our findings thus corroborate pri-
or studies that demonstrate the role that social factors, such as
food insecurity and IPV, play in shaping sexual risks and sex-
ual agency [11]. Among adolescent girls in this study, urban
vs. rural residence and currently dating also emerged as pro-
tective factors associated with SSE. This could suggest that
dating could build SSE skills, and there may be greater access
to sexual health resources in Yellowknife than in rural loca-
tions. Yet girls were more likely to report IPV and being sex-
ually active, calling for gender-sensitive interventions that ad-
dress social contexts of sexual risk.

A recent study with peer leaders in the NWT reported that
resilience was associated with SSE [4]; in the present study,
resilience was not significantly associated with SSE. This un-
derscores the need to address social factors—namely poverty
and violence—that were the most salient factors associated
with SSE in this larger sample. Associations between SSE
and condom use in this sample also corroborate the utility of
assessing SSE as a proxy for sexual risk practices.

Study limitations include social desirability bias that could
lead to underreporting sexual practices, IPV, and food insecu-
rity. Using tablet-based survey data collection methods in fu-
ture studies could reduce confidentiality concerns among this
sample. The non-probability sampling of classrooms within
the schools, and of schools within the NWT, precludes the

Table 1 Comparison of demographic characteristics of a sample of adolescents aged 13–17 in the Northwest Territories, Canada, stratified by gender
(n = 610)

Cisgender young women Cisgender young men Transgender/gender
fluid youth

p valuea

(n = 302) (n = 298) (n = 10)

Age in years, at survey (mean, standard deviation) 14.2 (1.5) 14.2 (1.4) 13.7 (1.3) 0.735

Lesbian, gay, bisexual, or queer (N, %) 62 (20.9) 17 (5.7) 6 (66.7) < 0.001

Indigenous (N, %) 228 (75.5) 210 (70.5) 9 (90.0) 0.166

Urban place of residence (N, %) 220 (72.8) 206 (69.1) 7 (70.0) 0.315

Food insecurity (N, %) 73 (24.3) 67 (22.8) 4 (40.0) 0.674

Currently dating (N, %) 86 (28.5) 51 (17.3) 4 (40.0) 0.001

Ever experienced violence from partner (N, %) 65 (21.5) 45 (15.1) 1 (10.0) 0.042

Sexually active (N, %) 69 (22.8) 46 (15.4) 0 (0.0) 0.021

Safe sex self-efficacy score (mean, standard deviation) 20.6 (4.1) 20.2 (3.9) 21.0 (2.7) 0.237

a Statistical comparisons for age and safe sex self-efficacy scores were made using Student’s t test, all other comparisons were made using χ2 tests for
homogeneity among cisgender women to men and do not include transgender/gender fluid individuals due to small numbers
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ability to extrapolate findings across the NWT and to other
Arctic settings. The nested nature of the data could also be a
limitation, as communities may have idiosyncrasies not taken
into account in the statistical analyses. Future research could
assess mental health issues such as depression and examine
their association with SSE. The study has strengths even with
these limitations, as it is the first to our knowledge to examine
SSE among a large sample of gender diverse youth in the
NWT or other Arctic regions.

Our study findings support the need to assess for—and
reduce—food insecurity and IPV among NWT adolescents.
Addressing the syndemic of poverty and violence associated
with lower SSE is urgently required in this context with high
STI prevalence. Future research and culturally, gender- and
age-tailored interventions at intrapersonal, interpersonal, fam-
ily, and community levels are needed to address these impor-
tant syndemic factors associated with sexual health, sexual
agency, and wellbeing among adolescents in Arctic Canada.
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