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A R T I C L E I N F O A B S T R A C T

Study objectives: Estimates of sleep duration and quality are lacking for Canadian First Nations peoples. This

study examines the prevalence of and risk factors for short/normal/long sleep duration and sleep quality.

Methods: Five hundred eighty-eight adults participated in the baseline survey of the First Nations Sleep Health

Project conducted in 2018-2019 in Saskatchewan, Canada. Sleep duration and quality were self-reported.

Results: Mean sleep duration was 8.18 hours per night. About 45.5% slept the recommended 7 hours per

night. However, short sleep duration and poor sleep quality were relatively common: about one-quarter of

the participants slept fewer hours than recommended. Sleep duration was significantly less for men than

women. Women were significantly more likely to report poor sleep quality than males. Multiple regression

models revealed that age was significantly related with shorter sleep duration; sex and employment status

were significantly related with sleep duration; and sex and income indicators were significantly associated

with sleep quality. Nearly half of participants reported having had the recommended hours of sleep, but

nearly two-thirds reported poor sleep quality.

Conclusions: Information about the proportion of First Nations adults who sleep the recommended duration

and the quality of sleep is important in informing health care and health policy.

© 2021 National Sleep Foundation. Published by Elsevier Inc. All rights reserved.
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Introduction

Sleep problems, including short sleep duration and poor sleep

quality, are prevalent around the world.1 Both short and long sleep

duration have been linked to poor health and associated with adverse

health outcomes1-19 and identified as risk factors for mortality and

morbidity.20 According to Bin et al,20 short sleep duration was com-

mon in Canada from 1986 to 1998, with no significant change over

this time frame. In contrast, the prevalence of long sleep duration has

decreased in Canada over this same period.20 In Cycles 1-3 of the

Canadian Health Measures Survey (excluding residents of First

Nations Reserves or other Aboriginal settlements, institutions and

some remote regions, and the Canadian Forces) about 32% of partici-

pants reported having shorter than recommended sleep duration

(<7 hours), and 43% of men and 55% of women reported poor sleep

quality (trouble going to sleep or staying asleep).21

Sleep duration and sleep quality estimates for Canadian adults

have been published recently,21 but a gap remains in the literature

regarding association with short/long sleep duration and sleep qual-

ity among First Nations peoples and First Nations sleep patterns in

Canada. First Nations are one of 3 groups of Indigenous peoples in

Canada who are the descendants of the original inhabitants of Canada
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(the other 2 being Inuit and M�etis). There are over 634 recognized

First Nations governments or bands in Canada.22 Each First Nation

has its own culture, beliefs, traditions, and world views, although

there are some similarities among them.22-24 All Indigenous peoples

in Canada are impacted by colonization that produced inequities in

social and structural determinants of health.25 In the past 2 centuries,

due to the “Indian Act,” programs of assimilation have been directed

towards First Nations cultures, including relocation from traditional

or territorial lands, ruinous assimilation programs, banning cultural

practices, loss of language and customs. First Nation cultures have

survived,22 but colonization is a striking determinant of health

impacting First Nations.25 The residential school program has been a

particularly negative influence on the health and wellbeing of survi-

vors, as well as their children and grandchildren. Residential schools

attempted to expunge First Nations children of their cultural identity,

including Indigenous language and cultural customs, traditional

foods, family ties linking youth and Elders.25-27 Other major impacts

from attendance at residential school included physical, sexual and

emotional abuse; witnessing abuse; and isolation from family,26 with

intergenerational reverberations.

First Nations peoples believe that dreams have significance that is

linked to spiritual practices. Sleep practices of First Nations peoples

evolved over time, along with changes from a hunting/gathering

economy to a modern mainstream economy. Elders have often stated

that nighttime is for sleeping and when the sun rises, daytime is for

working. With the advent of residential and public schools, bedtimes

and waking times changed. Seasonal cycles had largely dictated the

rhythm of work and sleep activities, but employment in the modern

economy saw First Nations peoples working shorter days and enjoy-

ing longer evenings of leisure [K. McMullin, personal communication,

March 15, 2021].

To begin to bridge a gap in this current research, this study exam-

ined the prevalence of short/normal/long sleep duration and sleep

quality and examined the differences in sleep duration and quality

associated with sociodemographic factors, including attendance at

residential school, among peoples living in 2 Cree First Nation com-

munities in Saskatchewan, Canada using the data from a community-

based cross-sectional study.

Methods

Study sample

The data for this study came from baseline assessments in the

First Nations Sleep Health Project (FNSHP) collaboration conducted

in and with 2 rural Cree First Nation communities (Community A and

Community B) in Saskatchewan during 2018 and 2019. The overall

purpose of the FNSHP was to examine the relationships between

sleep disorders and risk factors and co-morbidities, and to evaluate

local diagnosis and treatment. The study was approved by the Uni-

versity of Saskatchewan’s Biomedical Research Ethics Board (Certifi-

cate No. Bio #18-110) and adhered to Chapter 9 (Research Involving

the First Nations, Inuit, and Metis Peoples of Canada) in the Tri-Coun-

cil Policy Statement: Ethical Conduct for Research Involving

Humans.28 Written consent was obtained from individual before data

collection began.

Data collection

The survey was developed with input from communities to

ensure sensitivity to cultural and linguistic factors. In addition, the

communities reviewed and edited the surveys before they were sub-

mitted to the University of Saskatchewan’s Bio-medical Research

Ethics Board for approval. Trained research assistants from each com-

munity were hired to conduct the baseline surveys in their respective

community, which ensured that individuals could participated even

if they spoke only their First Nations language (not English). Adults

18 years and older were invited to the Community Health/Youth Cen-

tre to participate in the interviewer-administered surveys and clini-

cal assessments. A pamphlet describing the study and an invitation

to participate was distributed by research assistants during commu-

nity events such as “Treaty Days,” a celebration of a historical rela-

tionship between First Nations peoples and the Government of

Canada; as well as during door-to-door canvassing. Simultaneously,

there was a social media campaign to invite community members to

participate. The survey collected information on demographic varia-

bles, individual and contextual determinants of sleep health, self-

reported height and weight, and objective clinical measurements.

This manuscript is based on the data from the surveys.

Demographic information, including age, sex, educational level,

employment status, money left at the end of the month, body mass

index (BMI), smoking status (nontraditional use of tobacco), and resi-

dential school attendance was collected in the survey. Sleep duration

was calculated using questions about the participant’s usual sleep

habits during the past month: “When have you usually gone to bed?”

When have you usually gotten up in the morning?” and “How long

has it taken to fall asleep each night?” Taking the difference of the

first 2 questions, the time in bed at night was calculated, and then

time to falling asleep was subtracted to obtain sleep duration. Recom-

mendations for optimal sleep duration were based on those from the

National Sleep Foundation29 and 7-9 hours is recommended for

adults. Sleep duration was categorized into 3 groups: short sleep

duration (<7 hours); normal sleep duration (7-9 hours); and long

sleep duration (> 9 hours). The Pittsburgh Sleep Quality Index (PSQI)

was used to measure sleep quality. Using 19 items, we measured the

7 individual components (subjective sleep quality, sleep latency,

sleep duration, habitual sleep efficiency, sleep disturbances, use of

sleep medication, and daytime dysfunction over the last month).30 A

global PSQI score was calculated by adding the 7 component scores

together. A global sum of 5 or greater indicated “poor” sleep; less

than 5 was considered a “good” sleep.

Statistical analysis

Statistical analyses were conducted using SPSS version 27 (IBM

SPSS Statistics for Windows. Armonk, NY: IBM Corp., 2020). Descrip-

tive statistics were reported using the mean, standard deviation (SD),

frequency, and percentage (%). The t-test for 2 sample means and

one-way analysis of variance for more than 2 sample means were

performed, and p values were reported for significant comparisons of

sleep hours. Associations between categorical variables were

reported using the Chi-square test and corresponding p value. Age-

adjusted association analyses were conducted using multinominal

logistic regression and binary logistic regression models.31

Results

Five hundred eighty-eight individuals participated in the baseline

survey, 418 from Community A and 170 from Community B. Partici-

pant characteristics are summarized in Table 1. The 30-49-year-old

age bracket was the largest, with 40.1% of participants compared to

other 2 age groups; there were more women (55.8%) than men. More

than half (58.1%) reported not having enough money left at the end

of the month. In addition, about 46.0% identified as being obese,

72.0% were current smokers (engaged in nontraditional use of

tobacco), 37.8% had not completed secondary school, and 34% had

attended residential school. In the entire sample, sleep duration was

available for 567 individuals who were 18 years and older.

Table 2 depicts the mean duration and percentage distribution of

sleep duration by participant characteristics. Overall, participants
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averaged 8.18 § 2.28 hours of sleep per night. About 25.4% reported

less than 7 hours of sleep per night, and 45.5% reported the recom-

mended 7-9 hours of sleep. Participants aged 18 to 29 years averaged

8.92 hours of sleep per night, and participants aged 50 years and

older years averaged 7.88 hours of sleep per night (Table 2). Sleep

duration was significantly different between the 18-29 age group

and the 30-49-year (p < .0001) age group. It was also significantly

different between the 18-29-year and 50+ year (p < .0001) age

groups. There was a linear relationship between age and proportion

getting the recommended 7-9 hours (18-29 years: 33.5%; 30-49

years: 48.1%; and 50+ years: 54.3%). About a quarter of the 30-49 age

group reported having longer than 7-9 hours of sleep per night, and

sleeping more than 9 hours was common (45.3%) in the 18-29 age

group. Women’s average sleep duration was longer than men’s (8.35

vs. 7.96 hours per night, p = .043). Those who were employed full

time/part time or self-employed and had just enough money at the

end of the month were more likely to report sleeping the recom-

mended number of hours per night than those who were retired or

homemakers (54.3% vs. 41.0%, p = .028) and reported not enough

money at the end of the month (50.8% vs. 42.0%, not statistically sig-

nificant; p = .095). Participants who had attended residential schools

were significantly more likely to have a short duration of sleep (<7

hours) (p = .046) and significantly shorter mean duration of sleep

(p = .002) than those who had not attended residential school.

Table 3 summarizes the mean quality of sleep and percentage dis-

tribution of sleep quality defined by the global PSQI score, stratified

by participant characteristics. Overall, 65.0% of participants reported

poor sleep quality according to the PSQI. A higher proportion of indi-

viduals in the 30-49-year age group rated their sleep as bad or poor,

compared to those 50 years and older (68.5% vs. 62.0%, not statisti-

cally significant; p = .183). In addition, women reported poorer sleep

quality than to men (69.3% vs. 59.3%, p = .016).

Table 1

Characteristics of the study population (n = 588)

Variable Frequency (%)

Age, in years (Median age = 38.0 years)

Mean § SD 40.0 § 15.3

Age group

18-29 years 178 (30.3)

30-49 years 236 (40.1)

50 years and over 174 (29.6)

Sex

Male 260 (44.2)

Female 328 (55.8)

Education level (missing n = 6)

Less than secondary school graduation 220 (37.8)

Secondary school graduation 175 (30.1)

Some university/completed university/completed technical

school

187 (32.1)

Employment status (missing n = 16)

Employed full or part time or self employed 168 (29.4)

Social assistance or unemployment insurance 133 (23.3)

Unemployed 149 (26.0)

Other (including retired and home makers) 122 (21.3)

Money left at the end of the month (missing n = 8)

Some money 120 (20.7)

Just enough money 123 (21.2)

Not enough money 337 (58.1)

Body mass index (missing n = 39)

Obese 254 (46.3)

Overweight 156 (28.4)

Neither overweight nor obese 139 (25.3)

Smoking (nontraditional use of tobacco) status (missing n = 7)

Current smoker 417 (71.8)

Ex-smoker 70 (12.0)

Never smoker 94 (16.2)

Residential school attendance

Yes 200 (34.0)

No 388 (66.0)

Table 2

Mean duration of sleep and percentage distribution by duration of sleep recommendations of participants aged 18 years and older

Hours of sleep per night p value1 Percentage distribution by duration of sleep recommendations* p value2

Mean § SD (95% CI) Short (<7 h) Normal (7-9 h) Long (>9 h)

n (%) n (%) n (%)

All (n = 567) 8.18 § 2.28 144 (25.4) 258 (45.5) 165 (29.1)

Age groups, in years <.0001 <.0001

18-29 years 8.92 § 2.55 36 (21.2) 57 (33.5) 77 (45.3)

30-49 years 7.85 § 2.25 64 (27.5) 112 (48.1) 57 (24.5)

50+ years 7.88 § 1.84 44 (26.8) 89 (54.3) 31 (18.9)

Sex .043 .041

Male 7.96 § 2.39 76 (30.6) 105 (42.3) 67 (27.0)

Female 8.35 § 2.17 68 (21.3) 153 (48.0) 98 (30.7)

Employment status .004 .027

Employed full or part time or self employed 7.81 § 2.12 44 (26.8) 89 (54.3) 31 (18.9)

Social assistance or unemployment insurance 7.99 § 2.29 35 (27.1) 56 (43.4) 38 (29.5)

Unemployed 8.71 § 2.39 29 (20.3) 62 (43.4) 52 (32.7)

Other (including retired and home makers) 8.27 § 2.25 31 (26.5) 48 (41.0) 38 (32.5)

Money left at the end of the month .793

Some money 8.44 § 2.25 27 (23.1) 58 (49.6) 32 (27.4) .307

Just enough money 8.31 § 2.01 24 (20.0) 61 (50.8) 35 (29.2)

Not enough money 8.14 § 2.24 91 (28.1) 136 (42.0) 97 (29.9)

Body mass index .338 .303

Obese 8.11 § 2.28 66 (26.7) 112 (45.3) 69 (27.9)

Overweight 8.05 § 2.08 38 (25.7) 72 (48.6) 38 (25.7)

Neither overweight nor obese 8.40 § 2.16 29 (21.6) 56 (41.8) 49 (36.6)

Residential school attendance .002 .004

Yes 7.76 § 2.01 58 (30.5) 93 (48.3) 39 (20.5)

No 8.39 § 2.38 86 (22.8) 165 (43.8) 126 (33.4)

* For age 18-64 years recommended sleep duration is 7-9 hours per night and for age 65 years and over recommended sleep duration is 7-8 hours according to.26 In this

study, we have used the recommended sleep duration is 7-9 hours per night all ages 18+ years and not define a separate cut off for older age group as we have a small num-

ber of participants in that group.
1 t-test or one-way ANOVA p values.
2 Chi-squared test p values.
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Age-adjusted regression models were constructed to examine the

associations between sleep duration (using multinominal logistic

regression) and sleep quality (using binary logistic regression) using

the variables sex, body mass index, and social factors such as employ-

ment status, financial hardship and residential school attendance

(Table 4). Men were significantly more likely than women to report a

short sleep duration compared to a normal sleep duration. Also, par-

ticipants aged 18-29 years were more likely than those in the 50 years

and older age group to report a long sleep duration compared to a

normal sleep duration. Additionally, participants with full-time/part-

time work and those that were self-employed were significantly less

likely than those who had retired or those that were homemakers to

a report long sleep duration compared to a normal sleep duration. In

the unadjusted multinominal logistic regression model, participants

who had attended a residential school were significantly less likely

than those who had not attended a residential school to report a long

sleep duration (p = .008) compared to a normal sleep duration

(Table 4), and this difference was no longer significant after adjusting

for confounders. Finally although not statistically significant, partici-

pants who reported not having enough money at the end of the

month were more likely to report poor sleep quality than those who

reported having some money left at the end of the month (p = .084).

Residential school attendance was not associated with sleep quality

(Table 4).

Discussion

This study considered data from adult participants from the 2 Cree

First Nation communities in Saskatchewan, Canada. Among this sam-

ple, average sleep duration was 8.18 hours per night. Nearly half

(45.5%) reported achieving the recommended 7-9 hours of sleep. In

previous research,21 65% of Canadians reported getting 7-9 hours of

sleep. In our sample, a greater proportion of women than men got 7 or

more hours of sleep. Multivariable regression models revealed that

age, sex and employment status were significantly related to sleep

duration, while sex and income indicators were significantly associ-

ated with sleep quality. Findings from this study were similar to the

Canadian findings from the 2005 General Social Survey (respondents

aged 15 or older),32 which demonstrated that men slept fewer hours

per night than women (7.96 vs. 8.35 hours). Age-adjusted regression

association analyses further confirmed the above results.

Studies have found differences in sleep duration among different

ethnic groups. A study from the United States reported that the prev-

alence of short sleep duration (<7 hours) for North American Indians

(NAI)/Alaska Natives (AN) populations across the United States was

approximately 40.4%, and the prevalence of healthy sleep duration

(�7 hours) was lower among NAI/AN individuals than non-Hispanic

white people (59.6% vs. 66.8%).33 Ehlers et al34 reported short sleep

duration (<6 hours) was associated with NAI ancestry. Chapman

et al35 reported that a significantly higher prevalence of frequent

insufficient sleep (34.2% vs. 27.4%) among NAI/AN than non-Hispanic

white people. In contrast, in this study, participants from 2 rural Cree

First Nations in Saskatchewan, Canada reported a smaller proportion

of short sleep duration than United States NAI/AN populations.

The literature reports differences in sleep quality by sex. Black

American women reported a greater number of subjective sleep qual-

ity complaints and spent less time asleep than white American

women.36 With respect to PSG-assessed indices of sleep continuity,

Black American women took longer to fall asleep and spent more time

awake after sleep onset, which translated into poor overall sleep qual-

ity, compared to both white American women and Chinese women in

the United States.36 Among individuals who worked full time in Can-

ada, men reported less sleep than women.32 A recent study reported a

high prevalence of poor sleep quality among adults (38.2%), especially

among women and increasing gradually with age.37 In this study, there

was a higher prevalence of poor sleep quality on the PSQI scale rating

of poor sleep quality among First Nations women compared with First

Nations men (69.3% vs. 59.4%).

Studies have shown that the sleep duration and quality are associ-

ated with social factors, such as educational attainment and

Table 3

Mean global PSQI score and percentage distribution of sleep quality (poor/good) of participants aged 18 years and older

Mean global PSQI score p value1 Percentage distribution of sleep quality p value2

Good Poor

Mean § SD (PSQI <= 5) n (%) (PSQI > 5) n (%)

All 6.26 § 3.44 193 (35.0) 359 (65.0)

Age groups, in years .159 .335

18-29 years 5.83 § 3.06 60 (37.0) 102 (63.0)

30-49 years 6.48 § 3.50 73 (31.5) 159 (68.5))

50+ years 6.37 § 3.68 60 (38.0) 98 (62.0)

Sex .035 .016

Male 5.90 § 3.57 97 (40.6) 142 (59.4)

Female 6.53 § 3.32 96 (30.7) 217 (69.3)

Employment status .725 .940

Employed full or part time or self employed 6.12 § 3.31 57 (35.2) 105 (64.8)

Social assistance or unemployment insurance 6.36 § 3.51 41 (33.1) 83 (66.9)

Unemployed 6.04 § 3.44 50 (36.2) 88 (63.8)

Other (including retired and home makers) 6.47 § 3.56 42 (36.5) 73 (63.5)

Money left at the end of the month .008 .109

Some money 5.82 § 3.51 47 (40.9) 68 (59.1)

Just enough money 5.66 § 2.98 46 (39.0) 72 (61.0)

Not enough money 6.65 § 3.53 98 (31.3) 215 (68.7)

Body mass index .333 .355

Obese 6.24 § 3.40 83 (34.7) 156 (65.3)

Overweight 5.91 § 3.39 59 (39.9) 89 (60.1)

Neither overweight nor obese 6.52 § 3.45 41 (31.8) 88 (68.2)

Residential school attendance .130 .384

Yes 6.57 § 3.94 70 (37.4) 117 (62.6)

No 6.09 § 3.14 123 (33.7) 242 (66.3)

1 t-test or one-way ANOVA p values.
2 Chi-squared test p values.
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income.38-40 Stamatakis et al38 reported that age-adjusted odds of

short sleep duration was higher among those with low household

income and those with less than a high school education. Lower

socioeconomic status, including low income and low educational

attainment, was also associated with poor sleep quality.39,40 Simi-

larly, participants who were employed full-time/part-time or self-

employed were less likely to have long sleep duration than those

who were retired or home maker (other employment status) and

participants with just enough money. This study found no significant

associations between income level and sleep duration or sleep qual-

ity, but participants who did not have enough money at the end of

the month were more likely to report poor sleep quality than those

who had some money left at the end of the month.

In summary, participants from 2 rural Saskatchewan Cree First

Nation communities reported a higher proportion of longer than rec-

ommended sleep hours than the general population of Canada, sleep

quality was poor. Attendance at residential school could be one rea-

son for this association, but this study was not able to confirm the

Table 4

Age and sex adjusted association analyses for duration of sleep and sleep quality

Multinomial logistic regression analysis for duration of sleep in hours (Ref. Normal sleep duration 7-9 hours)

Variables Unadjusted

Odds ratio (95% CI)

p-value Adjusted

Odds ratio (95% CI)

p-value

Short sleep duration

(< 7 hours)

Sex (ref. female)

Male 1.63 (1.08, 2.46) .020 1.71 (1.09, 2.70) .020

Age group (ref. 50 years and older)

18-29 years 1.28 (0.74, 2.22) .384 1.25 (0.63, 2.48) .521

30-49 years 1.16 (0.72, 1.86) .549 1.18 (0.67, 1.86) .672

Income indictor (ref. some money)

Not enough money 1.44 (0.85, 2.44) .178 1.51 (0.85, 2.67) .162

Just enough money 0.84 (0.44, 1.63) .616 0.82 (0.40, 1.66) .578

Employment status (ref. other, including retired and home makers)

Employed full or part time or self-employed) 0.76 (0.43, 1.36) .765 0.77 (0.41, 1.44) .412

Social assistance or unemployment insurance 0.97 (0.52, 1.79) .968 0.97 (0.50, 1.89) .941

Unemployed 0.72 (0.38, 1.36) .316 0.62 (0.31, 1.24) .178

Body mass index (ref. neither overweight nor obese)

Obese 1.14 (0.66, 1.96) .640 1.26 (0.72, 2.22) .426

Overweight 1.02 (0.56, 1.85) .950 0.94 (0.51, 1.76) .852

Residential school attendance (ref. no)

Yes 1.20 (0.79, 1.82) .401 1.34 (0.81, 2.20) .250

Long sleep duration

(>9 hours)

Sex (ref. female)

Male 0.99 (0.67, 1.48) .985 0.95 (0.61, 1.50) .839

Age group (ref. 50 years and older)

18-29 years 3.88 (2.27, 6.61) <.0001 3.44 (1.82, 6.48) <.0001

30-49 years 1.46 (0.87, 2.45) .152 1.38 (0.79, 2.39) .256

Income indictor (ref. some money)

Not enough money 1.29 (0.78, 2.14) .318 1.22 (0.70, 2.14) .482

Just enough money 1.04 (0.57, 1.89) .898 0.98 (0.50, 1.90) .948

Employment Status (ref. other, including retired and home makers)

Employed full or part time or self-employed) 0.44 (0.24, 0.79) .006 0.43 (0.23, 0.81) .009

Social assistance or unemployment insurance 0.86 (0.47, 1.55) .610 0.66 (0.34, 1.26) .205

Unemployed 1.06 (0.60, 1.86) .841 0.72 (0.38, 1.37) .317

Body mass index (ref. neither overweight nor obese)

Obese 0.70 (0.43, 1.15) .158 0.91 (0.54, 1.53) .715

Overweight 0.60 (0.35, 1.04) .071 0.76 (0.42, 1.36) .353

Residential school attendance (Ref. no)

Yes 0.55 (0.35, 0.85) .008 0.91 (0.53, 1.55) .725

Multivariable logistic regression analysis for sleep quality- Global PSQI Score >5

Variable Unadjusted

Odds ratio (95% CI)

p-value Adjusted

Odds ratio (95% CI)

p-value

Sex (ref. female)

Male 0.65 (0.45, 0.92) 0.016 0.63 (0.43, 0.93) 0.020

Age group (ref. 50 years and older)

18-29 years 1.04 (0.66, 1.64) 0.862 0.80 (0.46, 1.39) 0.421

30-49 years 1.33 (0.87, 2.04) 0.184 1.39 (0.88, 2.20) 0.156

Income indictor (ref. some money)

Not enough money 1.52 (0.97, 2.36) 0.065 1.53 (0.94, 2.46) 0.084

Just enough money 1.08 (0.64, 1.83) 0.769 0.99 (0.57, 1.75) 0.989

Employment status (ref. other, including retired and home

makers)

Employed full or part time or self-employed) 1.06 (0.64, 1.74) 0.819 1.26 (0.74, 2.16) 0.392

Social assistance or unemployment insurance 1.16 (0.68, 1.98) 0.575 1.30 (0.73, 2.31) 0.374

Unemployed 1.01 (0.60, 1.69) 0.962 1.13 (0.64, 1.99) 0.679

Body mass index (ref. neither overweight nor obese)

Obese 0.88 (0.55, 1.38) 0.569 0.85 (0.52, 1.37) 0.508

Overweight 0.70 (0.43, 1.15) 0.163 0.66 (0.39, 1.12) 0.124

Residential school attendance (Ref. no)

Yes 0.85 (0.59, 1.23) 0.384 0.73 (0.47, 1.14) 0.166

Odds ratios that are significantly different from zero (p < 0.05) are shown in bold.
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association in the multivariable analysis. There were disparities

between the health of Indigenous peoples and non-Indigenous peo-

ples in Canada, and these disparities are related to social and struc-

tural determinants of health.28,29 Colonization is the most important

structural determinant of Indigenous ill health and has intergenera-

tional impacts.28,29 In addition, the intergenerational effects associ-

ated with cultural-historical trauma, including the impact of the

forced removal of children from their families into residential schools

may contribute to health disparities in this population.41 The signifi-

cance of these factors in sleep duration and poor sleep quality among

participants in this study merits further investigation.

Strengths and limitations

Strengths of this study included the large number of participants and

the inclusion of a number of potential factors including lifestyle, socio-

demographic, and sleep characteristics. This study was one of the first

to examine sleep duration and sleep quality in adults living in the 2 rural

Cree First Nation communities in Saskatchewan, Canada. However,

some limitations should be noted. The data were self-reported, with

possible recall bias. Data did not include how individuals cycle through

the stages of sleep, which is an important characteristic of sleep dura-

tion and quality. Sleep duration may vary by seasons, and in this analy-

sis seasonal variations were not considered. Although we found

associations between several factors and sleep variables, causal relations

could not be assessed due to the cross-sectional nature of these data.

Conclusions

First Nations adults in 2 Saskatchewan Cree First Nation commu-

nities tended to report sleeping longer than the recommended num-

ber of hours. However, overall sleep quality was poor, especially

among women. Sleep duration and quality were associated with

social factors such as employment and income. Future studies could

explore seasonal variations in individual sleep patterns and link these

findings to social and structural determinants of health. This informa-

tion would be helpful for health care professionals when treating

chronic conditions and individuals/patients when managing chronic

conditions.
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