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Objectives: Suicide is a leading cause of death worldwide, and disproportionately affects

Indigenous populations. Seasonal suicide patterns are variable in the literature, and could

offer novel approaches to the timing and focus of prevention efforts if better understood.

With a suicide surveillance system in place since 1989, this study offers an unprecedented

opportunity to explore seasonal variations in both fatal and non-fatal suicide behavior in

an Indigenous Arctic region.

Study design: Cross-sectional.

Methods: In this descriptive study, we analyzed data collected from 1990 to 2009 in the rural

northwest region of Alaska, both graphically and using the chi-squared test for

multinomials.

Results: We found a significant monthly variation for suicide attempts, with a peak in

suicide behavior observed between April and August (P ¼ 0.0002). Monthly variation was

more pronounced among individuals "29 years of age, and was present in both males and

females, although the seasonal pattern differed by sex.

Conclusions: Our findings of a significant seasonal pattern in suicide behavior, with monthly

variation (summer peak) in non-fatal suicide behavior among younger age groups, and

among both males and females can assist planners in targeting subpopulations for pre-

vention at different times of the year.
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Introduction

Suicide is a major public health issue in the United States and
worldwide. Globally, over 800,000 people die due to suicide
every year, and suicide is the 10th leading cause of death in
the United States.1,2 Evidence from several recent reviews3e5

supports seasonal variation in suicide deaths associated
with specific geographic locations. A spring to summer peak in
suicides has been consistently observed in northern countries
such as Greenland,6,7 Ireland,8 Finland,9e14 and Norway,15 and
this seasonal pattern persists into countries of lower latitudes
like Belgium,16 France,17 Italy,18e21 Japan,22 the United
States,23 Lithuania,24 Slovenia,25 Switzerland,26 Hong Kong

and Taiwan.27 Conversely, reciprocal suicide peaks are
observed in the summer months in Chile,28 South Africa,29

and Australia,30e33 in the southern hemisphere. Seasonal ef-
fects on suicide are weak in the equatorial regions.34e37

A recent review of suicide behavior in the Arctic region
reported a higher prevalence of annual suicide rates
compared to rates throughout the world, and Indigenous
populations experience significantly higher suicide rates
compared to non-indigenous populations within the Arctic
region.38 Although Arctic Indigenous people bear a dispro-
portionate burden of suicide, it is important to note that there

is considerable variation in suicide behavior across the Arctic.
In The Survey of Living Condition in the Arctic (SLiCA),39 an
international research project on the health and living con-
ditions among Indigenous peoples in Alaska, Canada,
Greenland, Norway, Sweden and Russia, the prevalence of
suicidal thoughts were highest in Greenland (17%), Alaska
(14%), andNorway (11%), and lowest in Sweden (6%). Likewise,
Greenland's suicide death rate was 577 per 100,000 for males
aged 15e24 years in 1990.6 In 1985, the suicide rate for Alaska
Nativemales (aged 15e24 years) was 206.6 suicides per 100,000
per year, and has remained consistent. A decade later in
Northwest Alaska where this study took place, the rate for

20e24 year old Alaska Native youth remained high at 209 per
100,000.40 Given the higher prevalence of suicide behavior and
themore extreme changes in light and temperature, the Arctic
presents an important area to explore seasonal variations in
suicide behavior.

Despite consistent seasonal patterns in some countries
within the northern hemisphere, there is considerable varia-
tion in seasonality of suicidal behavior across Arctic
countries.6,7,9e11,13e15,41,42 Specifically, a strong seasonal
patternwas observed in Finland9e11,14 and Greenland,6,7 while
other Arctic regions such as Alaska42 and Denmark41 found no

seasonality or less defined patterns of seasonal variation in
suicidality. In a statewide study that examined data from the
Alaska Suicide Follow-back Project, the authors found no
monthly or seasonal variation in suicide rates over a 3-year
period from 2003 to 2006.42 It is also important to note that
these studies focused on suicide deaths, not including non-
fatal suicide behavior. This information underscores the
contribution of the current study.

In studies finding seasonal patterns of suicide, the etiology
of the seasonality of suicides has been explained by a number
of parameters displaying seasonal variations themselves,

although the underlying mechanisms are poorly understood.

These factors include bioclimatic influences (temperature,

sunshine, length of day, allergens),3 sleep disturbances,43 and
psychiatric or mood disorders.5 Put succinctly, constant sun-
light decreasesmelotonin, and thereby sleep,which can cause
hyperresponsivity. In addition, when examined among sub-
groups of the population, seasonality has been found to vary
according to sociodemographic factors such as age, gender,
rural vs. urban regions, month of birth, and employment, and
suicide method.3,5 These findings are, however, inconsistent,
possibly due to different methodologies used in these studies,
length of time series, and small sample sizes.44 The variation
in findings that link sociodemographic factors to seasonal

patterns in suicidal behavior highlights the contribution of the
present study, which focuses on the sociodemographic factors
associated with seasonal fluctuations in suicidal behavior in
an Arctic indigenous population, where such patterns tend to
be more pronounced.

Despite the strong suggestion of seasonal suicide patterns
within some countries in the Arctic and high rates of suicidal
behavior in this region, there is no published research on
seasonal variation that includes non-fatal suicide behavior
and its correlates. Non-fatal suicide behavior is considered a
particularly strong indicator of suicide risk,45 and fatal

suicide is at least four times more likely to occur among
suicide-attempters when compared to non-attempters.46,47

Additionally, non-fatal suicidal behavior occurs at greater
frequency than suicide deaths.48 In small population group-
sdlike many in the Arcticdstudying non-fatal suicidal
behavior can offer insights into the unique configuration of
risk factors driving suicidal behavior in a particular com-
munity. Efforts to eliminate this health disparity must be
guided by research on the unique factors contributing to
suicidal behavior among a high-risk Indigenous group,
Alaska Natives, thus enabling the use of interventions that

are tailored to the patterns of behavior and annual variations
found in this region.49,50

The present study considered the seasonal patterns of
non-fatal and fatal suicide behavior in one Arctic region of
Alaska, which has the highest rates of suicide in the state at
90.9 per 100,000, and the highest rate of hospitalization due
to suicide attempts in the years 1991e2003.51 The region of
Alaska is located north of the Arctic Circle with an area over
35,898 square miles and approximately 10,000 predomi-
nantly Alaska Native residents.52 It is a rural and remote
region without roads, and with the majority of residents
supplementing their food through subsistence hunting,

fishing and gathering. Thus, almost every household has
access to guns and ammunition. Using data collected from
one of the oldest tribal suicide surveillance systems in North
America,40,53 the overall aim of the study was to investigate
the seasonality of suicide behavior in one Arctic region.
Given the observed spring-summer peak observed in some
circumpolar and Northern countries and the underlying
bioclimatic mechanisms, we hypothesized that there would
be a significant seasonal pattern with a spring to early
summer peak in suicide behavior. Our secondary aim was to
examine if the seasonal variation in suicide was consistent

across subgroups of the population. This information can
assist planners in targeting subpopulations for prevention at
different times of the year.
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Methods

In this descriptive study,we analyzed cross-sectional data from
the tribal suicide surveillance systems collected in two cycles
from1990to2000and2001e2009 intheruralnorthwest regionof
Alaska. Details of the study have been previously described.40,53

Briefly, surveillance information on suicide behavior was
collectedviaSuicideReporting Forms (SRF) inuse since1990and

maintained by the Tribal Health Organization (THO), which
provides health and social services to the region. The procedure
for reporting behaviors is consistent year-round. TheTHO is the
main health care andmental health provider for the region, and
each village in the region is served by Alaska Native village
counselorswho live inornear thevillage they serve, andbynon-
Native Master's level mental health clinicians who travel to the
villages intermittently.The2001e2009datawerecollectedwhile
thesecondcorrespondingauthorwasworkingwith theTHOand
attention was directed toward obtaining accurate data about
both suicidedeathsandseriousattempts. The seconddata cycle

ends at 2009, before a complete 10-year cycle, because of the
research timing and the date when the database was accessed.

The suicide reporting process is as follows. After being noti-
fied of a completed suicide or death as part of the hospital pro-
tocol, usuallywithin 24hof occurrence, clinicians completed the
SRF after talking to the decedent's family, friends, or involved
professionals. In case of suicide attempts (documented self-
injurious behaviors accompanied by stated suicide intent), cli-
nicians were made aware of the attempts through a variety of
formal and informal channels. If the suicidal behavior requires
medical attention, the attending medical staff is required to

inform Counseling Services, and the SRF was completed by the
on-call clinician. After hours, the counseling crisis line is avail-
able, and theon-call therapistwho is contacted is responsible for
completing a SRF. The information about non-fatal events was
recorded on the SRF after providing services to the suicidal per-
son. In cases of death, the responsible clinician gathered infor-
mation from other health and social service personnel typically
within one week of the suicidal act. The second phase of data
collection (2001e2009) e due to increased organizational atten-
tion to the documentation of non-fatal suicidal behavior e

captured more of the suicide attempts than the previous data

collectioncycle (1990e2000).The increasedreportingofnon-fatal
suicide behavior in the latter period does not allow for analytic
comparison between the two time periods, but descriptions of
the differences are shared in the results. Data from 1990e2009
was, thus, combined for this analysis.

Detailed information on suicidal behavior such as the date,
method, location, and community of the suicidal act is
collected via the 19-item SRF. The SRF records the
demographics of the person exhibiting suicidal behavior as
well as the date, method, location (home, school, etc.) and
community of the suicidal act. These factors include level of

educational attainment, but do not reflect whether an indi-
vidual was a student or not at the time of the act.

Analysis

Data collected from the two cycles e 1990e2000 and
2001e2009 e were combined for analyses. We first examined

the characteristics of our study population (Table 1). Graphs

of the monthly distribution of suicides were used to visually
examine seasonal patterns in suicide behavior (Fig. 1). We
further examined the monthly variation in suicides accord-
ing to data cycle, type of suicide behavior, age, sex, method
of suicide, and history of substance abuse using the chi-
squared test for multinomials, consistent with prior litera-
ture.9,44 The null hypothesis (H0) was that there was no dif-
ference in the monthly number of suicides i.e. the observed
number of suicides in each month did not differ from the
expected number of suicides.

In addition to graphical assessment of seasonal patterns,

we used the U.S. Census Bureau's X12 procedure to detect the
seasonality pattern in suicide behavior between 1990 and
2009. Duplicate suicide dates were manually recoded to
within ± 2 dates. The TIMESERIES procedure was first used to
convert the time-stamped transactional data into time series
data at a monthly frequency. The X12 procedure was then
used to fit the Autoregressive integrated moving average
(ARIMA)model and the bestmodel was automatically selected

Table 1e Characteristics of individuals exhibiting suicide
behavior, 1990e2009.

N %

Total 805 100.0

Cohort
1990e2000 255 31.7
2001e2009 550 68.3

Sex
Male 411 51.1
Female 393 48.9

Age (years)
"29 609 75.7
>29 196 24.4

Race
Alaska Nativea 768 98.5
Non-native 12 1.5

Educationd

Less than high school 143 50.0
High school or greater 114 39.9
Unknown 29 10.1

Employmentc

Employed 180 25.5
Unemployed 384 54.4
Not in labor force 118 16.7
Unknown 24 3.4

Marital Statusb

Single, not cohabitating 563 75.1
Married 96 12.8
Cohabitating 56 7.5
Divorced/Separated/Widowed 35 4.7

Method
Firearm 80 10.0
Othere 718 90.0

Numbers may not sum to totals due to missing data.
a Alaska Native includes any report of Alaska Native race/
ethnicity.

b Limited to population aged 15 and older (n ¼ 750).
c Limited to population aged 16 and older (n ¼ 706).
d Limited to population aged 25 and older (n ¼ 286).
e Other includes laceration/stabbing, drug ingestion, hanging,
drowning, etc.
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based on traditional goodness of fit statistics such as the AIC
and the BIC. The test for identifiable seasonality was per-
formed by combining the F tests for stable and moving sea-
sonality, along with a KruskaleWallis test for stable
seasonality. Large F values were used to assess if seasonality
exists (H0: there is no effect due to months).

All analyses were conducted using the Statistical Analysis
System (SAS Institute, Cary, North Carolina, version 9.3). Two-
sided P-values <0.05 were considered statistically significant.

Results

The majority of the data (68%) on suicide behavior were
collected between 2001 and 2009 (Table 1) with a total of

802 events recorded. The sample had an even distribution of
males (51%) and females (49%). Overall, individuals
were young (76% under 29 years of age) and predominantly
of Alaska Native race (98.5%). Approximately, half of
the individuals had less than high school education and
were unemployed, with only 26% having some form of
employment. The majority of the individuals were single
and not cohabitating with a romantic partner (75%).
Firearms accounted for only 10% of all suicide behavior

(fatal and non-fatal), while other methods such as lacera-
tion/stabbing, drug ingestion, hanging, drowning, etc.
accounted for 90% of suicide behavior. Fatal suicides
accounted for a small proportion (11%) of the total suicide
behavior, with non-fatal acts occurring at much higher fre-
quency (89%).

Fig. 1 e The monthly distribution of suicide behavior, 1990e2009. Source: Other includes laceration/stabbing, drug
ingestion, hanging, drowning, etc.
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Fig. 1 displays the monthly distribution of suicide behavior.

The observed number of suicides per month significantly
differed from the expected number of suicides (c2 ¼ 38.63,
df¼11,P<0.0001).Apeak intotal suicidebehaviorwasobserved
betweenApril andAugust. BetweenMay and July, 80e90 events
were observed per month, compared with 45e50 events per
month from October through December. Our tests showed
significant monthly variation for the data collected between
2001 and 2009 (P < 0.001). While overall significant monthly
variation was found for non-fatal suicide behavior/attempts
(P ¼ 0.002), we found no such variation for fatal suicides
(P ¼ 0.14), of which there were relatively few events (n ¼ 88).

In subgroupanalyses,we founda significant seasonal effect
on suicide behavior for younger age groups, for females and for
males, and for non-firearm based methods of suicide. Specif-
ically, monthly variation in suicide behavior was more pro-
nounced among individuals under 29 years of age, among
whom the highest number of events occurred inMay, June and
July (P ¼ 0.002). Significant monthly variation was observed in
both males and females, but the timing was distinct for each.
Females represented in the data have the highest number of
events in July (P¼0.001)andmaleshave thehighestnumbers in
March, April and May (P ¼ 0.03). Suicides attributed to non-

firearm based methods showed a significant monthly varia-
tion with the highest number of events in May (P ¼ 0.0001).
Significantmonthlyvariation in suicidebehaviorwasobserved
in both individuals with (P ¼ 0.02) and without (P ¼ 0.03) a
history of substance abuse, with the highest number of events
in June and May, respectively (Fig. 1).

In time series analyses, seasonality was not present based
on the combined test of identifiable seasonality (Stable Sea-
sonality F-test: F-value ¼ 1.41, df ¼ 232, P ¼ 0.17, Moving
Seasonality F-test: F-value ¼ 0.98, df ¼ 18, P ¼ 0.49, Krus-
kaleWallis Chi-square Test: F-value ¼ 18.84, df ¼ 11, P ¼ 0.06).

Discussion

In contrast to reports from previous studies of seasonality in
Alaska, which considered only fatal suicide behavior,42 in the
rural region of Alaska represented in this study, there was a
statistically significant monthly variation in non-fatal suicide

behavior from 1990e2009. These seasonal patterns of suicidal
behavior were associated with age, sex, and method of sui-
cide. Graphic patterns were suggestive of a MayeJune peak in
suicide behavior, which is consistent with prior findings in
Arctic countries.6,7,9e11,14 We found a strong seasonal pattern
among suicide data collected between 2001 and 2009, but no
statistically significant monthly variation for 1990e2000 data.
This finding of a seasonal pattern between 2001 and 2009 only
and the apparent linear increase in suicide rates across the
two data cycles could potentially be due to the fact that
recording of suicide attempts dramatically improved in the
second phase of data collection (6.93% of fatal vs. 93.07% of

non-fatal suicide behavior between 2001e2009 compared to
19.29% of fatal vs. 80.71% non-fatal suicide behavior between
1990e2000).

While graphical patterns were strongly suggestive of a
seasonal suicide pattern in this study, formal tests from time
series analyses showed no such seasonal patterns. Our ability

to detect significant seasonality using time series analyses

may have been limited by the relatively low monthly case
counts. Furthermore, this also limited our ability to conduct
multivariable analyses adjusting for time, socio-demographic
and other risk factors for suicide.

Our findings of a significant seasonal pattern in non-fatal
suicide behavior are similar to those observed in
Finland9e11,14 and Greenland6,7 for suicide deaths. Specifically,
our findings of a significant difference between the observed
number and expected number of non-fatal suicide events is
consistent with observations among 21,279 fatal suicides in
Finland from 1980 to 1995 (c2 ¼ 142.5, df ¼ 11, P < 0.001).9

Similar to our findings, a strong seasonal effect on the
occurrence of suicidal behavior was detected in time series
analyses on 27,469 suicide deaths in Finland from 1979 to 1999
(P < 0.00001), however the risk of suicide was greatest in
spring.11 In Greenland, Bjorksten et al. observed similar sea-
sonality among 833 fatal suicides from 1968 to 1995 using
Rayleigh's test (r ¼ 0.08, z ¼ 5.27, P < 0.01) with a peak in June
and a trough in the winter.6 Similar significant seasonality
was detected by the same authors in further analyses on 1351
fatal suicides in Greenland from 1968e2002.7 In addition,
suicide deaths were more concentrated in the summer north

of the Arctic Circle (r ¼ 0.09, z ¼ 4.45, P < 0.01) as compared to
the south (r ¼ 0.07, z ¼ 3.76, P < 0.002).

In contrast, other studies focusing on suicide deaths in
Arctic countries suggest absence of a seasonal effect or a
tendency towards diminishing seasonality. In a study con-
ducted among 36,536 suicide deaths in Denmark from 1970 to
1999, data suggest a declining trend in suicide seasonality in
recent decades.41 Similarly, Perkins et al. found no seasonal
pattern among 426 suicide deaths in Alaska from 2003 to 2006
in statewide analyses using monthly data (c2 ¼ 4.282, df ¼ 11,
n ¼ 426, P ¼ 0.961) as well as when collapsed into seasons

(c2 ¼ 1.2, df¼ 3, n ¼ 426, P¼ 0.75).42 It is important to note that
when we restricted our analyses to fatal suicides, we also
found no significant monthly variation. However, our data
show statistically significant monthly variation when
combining the low numbers of suicide deaths with the cases
of non-fatal suicide behavior.With only 88 suicide deaths over
the span of two decades of suicide events recorded in our
study (of 802 total suicides), it is likely that suicide attempts
drive the overall seasonal pattern found in our data. Although
males are overrepresented in overall suicide death rates, fe-
males are more likely to engage in non-fatal suicidal behavior
than males.1,2 Our findings of gender balance for fatal and

non-fatal suicidal behaviordwith the number of attempts far
out-weighing the deathsdis unsurprising.

Subgroup analyses showed a significant seasonal effect on
suicide behavior for younger age groups, for females and for
males, and for non-firearm based methods of suicide. While
Hakko et al.9 detected a significant spring-summer peak
among males and a bimodal distribution among females
(peaks in May and October), our data suggest seasonal gender
differences with increases in suicide behavior that begin in
March for males and in July for females. Our findings of sig-
nificant May peak in suicide behavior for non-firearm based

methods support those observed among 20,234 suicides in
Finland from 1980e1995.14 While we found similar significant
peaks in summer suicide by non-firearmsmeans, the low case
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counts for firearm-based methods (n ¼ 80) may have limited

our ability to detect a significant seasonal pattern.
Given these findings and their relationship to previous

research on the seasonal variation in suicide behavior in
Arctic countries, we offer two main hypotheses, which may
not be mutually exclusive. These explanations take into
consideration the local explanations of suicide risk,54 and can
be grouped as those centered around sunlight and sleep dis-
turbances, and those social and cultural factors that are
particularly relevant to young people,55 since seasonality is
strongest in those under the age of 29 years. Driving these
hypotheses are local understandings. Young Alaska Native

people are locally seen as the age group most affected by
‘culture loss’ and the conflict betweenWestern and traditional
life ways.55 This cultural conflict often centers around
schooling, an endeavor that takes time away from learning
subsistence and other traditional skills. Without this learning,
young Alaska Native people sometimes do not have the skills
or the material means to participate in cultural, harvest ac-
tivities,56,57 which are mostly available from May to
September. The summer is thus a timewhen young people are
often ‘stuck’ in town, without a way for Indigenous young
people to contribute, and experiencing ‘boredom,’ a profound

empty time, stripped of cultural meaning, which is associated
with self-destructive activities.58e60 These sociocultural risks
are heightened in the summer by the biological linkages be-
tween lack of sleep and suicide.

Research supports a connection between sunlight, sleep
and suicide.61e63 For example, themonthly rhythm of suicides
has been correlated with higher temperature, increased
daylight duration, and increased hours of sunshine.10,64e67

Sunshine exposure has been proposed to influence suicide

risk through serotonin or melatonin regulation, however evi-

dence is lacking. In the Arctic summer, individuals are
exposed to increased amounts of sunlight. Sunshine sup-
presses melatonin secretion68,69 which plays an important
role in mood regulation.70 Sunshine exposure has been also
observed to influence secretion of cortisol,71,72 serotonin,73

and L-tryptophan.74 There is a tendency to sleep less with
increased exposure to sunlight, and in the study communities,
young people are often awake for days at a time in the sum-
mer. Evidence supports a connection between sleep distur-
bances and suicide behavior.43 Lack of sleep in adolescents
can impair decision-making,75 and increase risk-taking76,77

via deficits in cognitive functioning (attention, memory
consolidation) when sleep restricted. Moreover, impaired
sleep is associated with the emergence of depression and
anxiety disorders in adolescents,78 which are associated with
suicide. The seasonal pattern identified in our population is
consistent with this hypothesis, and to a large extent matches
the curve for daylight hours in this region (Fig. 2). This hy-
pothesis is speculative and requires testing in future studies,
but aligns with the local knowledge indicating summer as ‘the
suicide season’

The second hypothesis supported by our findings relates to

social factors that disproportionately affect young people, and
which may be influenced by seasonal changes. Adolescents,
for instance, are likely to have a lot of non-structured and
non-supervised time in the summer when school is not in
session, and adult family members are involved in subsis-
tence activities andwage labor. Young people typically stay up
late or all night with the midnight sun, whereas adult sleep
patterns are often regulated by work schedules. When asked
about the differences for young people in the summer, many

Fig. 2 e The monthly distribution of suicides according to the percentage of daylight hours, 1990e2009.
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youth say there is ‘more drama’ and conflict among peers.

Additionally, youth report more substance abuse, and there
are more ‘minor consuming’ charges levied in the summer
time (Maniilaq Juvenile Substance Abuse Program (JSAP) re-
cords, 2009), which is partially supported by the later June
peak in suicide behavior among individuals with a history of
substance abuse than those without (May peak).

Young people in this study face persistent social, financial,
and cultural challenges79e82 and have greater autonomy at an
earlier age compared to white North American youth83e85

which may result in more extreme variations in sleep in the
summer months. While bedroom stability is typically

considered necessary for healthy sleep hygiene, young people
in the study region often sleep in different homes due to the
cultural rendition of autonomy,83 crowded housing, variable
home occupancies related to work rotations at distant oil
fields or seasonal opportunities.54 While these hypotheses
could not be tested explicitly due to lack of data on these
seasonally varying social factors, there is a need to further
explore the multifactorial etiology of youth suicide behavior,
particularly in the summer.

Limitations

Our study had several limitations. First, data were collected
from a number of different sources, which could have resulted
in inaccurate reporting. The sensitive nature of the data
collected and the associated stigma could have further influ-
enced reporting. Additionally, data were collected in two
phases, from1990e2000and2001e2009,with thesecondphase
capturing more of the non-fatal suicidal behavior (attempts)
than the previous data collection cycle. This inconsistency in
data could influence the findings, perhapsmasking significant

results related to non-fatal suicidal behavior in the first phase
of data collection. Additionally, compared to prior studies on
suicide seasonality in Arctic countries, our study had a rela-
tively low sample size, especially data on completed suicides
and other sub-groups examined, resulting in lower statistical
power to examine risk factors for the observed seasonality.
Lastly, due to the unique cultural and geographic characteris-
ticsof thestudyregion,findingsmaynotbegeneralizable to the
larger state of Alaska and other circumpolar regions where
different underlying mechanisms could drive seasonal pat-
terns. Nevertheless, to our knowledge, this is the first study to

show a seasonal pattern in suicide behavior in this region of
Alaska, a population with high rates of suicides.

Conclusion

In conclusion, we found a significant seasonal pattern in
suicide behavior, with peaks in MayeJune consistent with
findings from other Arctic countries, but not previously
observed in Alaska. Most of those represented in the suicide
database of fatal and non-fatal behavior are unemployed and

young. In addition, we found significant monthly variation
(summer peak) in non-fatal suicide behavior among younger
age groups, males and females, and for non-firearm based
methods of suicide. These findings suggest the benefits of
strategically targeting youth suicide prevention efforts in the
summer months to offer opportunities for young people to

participate in resilience-building activities such as summer-

time subsistence harvests,56,57,86 and reducing suicide risk by
increasing the quality of sleep young people get during the
24-h summer light. Future studies should focus on identi-
fying possible etiological factors such as sleep disturbances
in this region to enable a better understanding of the
underlying mechanisms, which could potentially aid in
developing targeted interventions to prevent suicide in this
high-risk population.
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