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Abstract
Objective: This study employs a strengths-based approach to assess food access in
remote Alaska during the COVID-19 pandemic, identifying both the negative con-
sequences of the pandemic on store-bought and subsistence/traditional food
access and compensatory strategies used.
Design: As a part of a larger study on the impacts of COVID-19 on daily life remote
Alaskan communities, study data presented here were collected through key
informant interviews (KII) and state-wide online surveys from 21 September
2020 to 31 March 2021 among remote Alaska community members.
Setting: This study was conducted with residents of remote communities in Alaska,
defined as those off the road system. Remote communities often have small or no
grocery stores and rely on subsistence or traditional sources of food.
Participants:KII participants (n 36) weremajority female (78 %) and Alaska Native
(57 %). Survey participants (n 615) were also majority female, 25–54 years old and
most had had some post-secondary education or training.
Results: Survey and interview data revealed that the pandemic had significant neg-
ative impacts on store-bought food access in remote Alaskan communities.
Individuals also shared that locally available and wild harvested foods acted as
a buffer to some of the loss of access to these store-bought foods, with some people
sharing that the harvesting of wild and traditional foods served as a coping strategy
during times of pandemic-related stress.
Conclusions: The results from this study demonstrate that the remoteness of some
Alaskan communities has been both a source of vulnerability and protection in
terms of food access.
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The COVID-19 pandemic has disrupted political, eco-
nomic and social patterns, in many cases revealing and
exacerbating existing racially and geographically based
inequities and vulnerabilities in supply chains(1,2).
Food access and security are no exception, with panic
shopping, increased food prices, effects on infrastructure
and transportation, more limited access to food assis-
tance programmes and decreases in employment nega-
tively impacting food access for many individuals and
families in the USA and beyond(3,4). Early data from the
pandemic demonstrated increase in household food
insecurity of up to 30–38 %, depending on popula-
tion(5–7), and a steep increase among rural Indigenous

communities in the USA because of limited food supplies
at local grocery stores and food banks(8).

High levels of food insecurity have been found among
remote many Arctic populations, with reported incidences
as high as 56–83 %, significantly exceeding that of urban
and peri-urban areas(9,10). Existing food access inequalities
can be attributed to more limited access to market-based
employment, forced acculturation, geographic isolation
and climate change in rural and remote Arctic commun-
ities(11–13). Food access is of paramount concern in
Alaska as well, with over 13 % of households being food
insecure across the state and an even higher proportion
in rural areas(14,15). There are 60 000 people living in
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remote Alaskan communities, many of which are acces-
sible only by plane year-round. Remote Alaska is character-
ised by ‘hub’ and ‘spoke’ or village communities, the former
having larger populations and greater access to transporta-
tion, food, health care and other services. Smaller villages
often have small stores or no grocery store, and many com-
munity members rely on the postal service, trips to hub or
urban communities for large-scale food purchases and sub-
sistence or traditional sources of food through hunting, fish-
ing and harvesting greens and berries. Residents of rural
(both hub and village) communities also engage in subsist-
ence/traditional harvesting practices, with harvests averag-
ing about 295 pounds per person in remote Alaska, in
comparison to just 22 pounds per person in urban areas(16).
Due to the importance to wild foods, scholars and leaders
have called for greater inclusion of measures of traditional/
subsistence food access in order to characterise food secu-
rity more accurately, particularly in areas with high
Indigenous representation(17,18).

During the COVID-19 pandemic, the remoteness of
these communities has been both a source of vulnerability
and protection. Many communities were able to limit entry
to their communities early in the pandemic and were ini-
tially able to remain infection free. From the beginning of
the pandemic, many remote communities across Alaska
restricted travel and implemented ‘hunker down’ orders,
requiring residents to shelter in place and only allowing
for essential or very limited travel with required quarantine
upon arrival to the community(19). Restricted travel, includ-
ingwaiting periods and proof of negative tests, was in place
during the study period in many remote communities,
regardless of vaccination status of travellers. Due to their
geographic isolation and community leadership, most of
remote Alaska did not experience community spread of
SARS-Cov2 infection until June 2020 compared with urban
areas that had cases as early as March 2020(20).

However, despite a relatively small number of
COVID-19 cases in remote communities, by March 2020
the pandemic was contributing to limited access of goods
and services because of reduced travel, postal services
and the reduced frequency and volume of cargo and
transportation services. Particularly relevant to store-
bought food access, reduced and cancelled airline service
contributed to severe disruptions in food supply chains of
both fresh and shelf-stable goods(21). This was further
exacerbated by the ceasing of operations and declaration
of bankruptcy of one Alaska-based air carrier and lifeline
for goods and services, in early April 2020(22). The State of
Alaska Marine Highway System, a ferry system that is vital
for access to food and medical care, also dramatically cut
back its already-reduced service to isolated communities
in the Southeast and Gulf Coast regions(23). While store-
bought food became increasingly more difficult to access
in many remote communities, local subsistence/tradi-
tional food harvesting persisted in many areas, but not
without limitations, discussed below.

In this study, we use a strengths-based approach(24) to
assess food access in remote Alaska during the pandemic,
identifying both the negative consequences of the COVID-
19 pandemic on store-bought and subsistence/traditional
food access and coping strategies that people have used
to deal with inconsistent food access. The data presented
here were collected as a part of a larger study on the
impacts of COVID-19 on remote Alaskan communities.

Methods

Study population and participants
The study population were adults 18 years and older who
were residents of remote Alaskan communities at the time
of data collection. We defined remote Alaskan commun-
ities as those off the road system, excluding Juneau,
Alaska due to its large population (> 30 000 people) and
relatively greater ease of access to services and amenities.
Survey participants (n 615) were residents of remote
Alaskan communities, and key informant interview (KII)
participants (n 36) were survey respondents who had
self-selected for a follow-up interview.

Study design
Data collection included two rounds of surveys as well as
KII following the surveys. We conducted two waves of sur-
veys in order to capture the impacts of COVID-19 on vari-
ous aspects of daily life before (survey 1: 9 November–15
December 2020) and after (survey 2: 9–25 March 2021) the
availability and distribution of COVID-19 vaccines to all
individuals aged 16 years or older.

Survey and KII questions were developed with the
study’s Elder advisor (Cochran) and five other advisors
who were leaders and healthcare providers who lived
and/or worked in remote Alaskan communities. Each advi-
sor reviewed the interview and survey questions and pro-
vided feedback through meetings with the study team on
wording, flow and overall approach based on their long
history and pandemic-related interactions with community
members. The wording and overall design of the instru-
ments were revised according to this feedback prior to data
collection.

Survey participants were recruited through Facebook
and community contacts. Survey data were collected using
REDCap. Remote Alaska residency was confirmed by par-
ticipants providing their zip code. Records indicating zip
codes in non-remote communities removed from the study
sample prior to analysis. KII were conducted in order to
provide additional, in-depth information about how
COVID-19 had impacted food security beyond what cap-
tured in the online surveys.

This study was conducted according to the guidelines
laid down in theDeclaration of Helsinki, and all procedures
involving research study participants were approved by the
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Alaska Area Institutional Review Board on 26 June 2020
(Protocol: 1590924-8; IRB Reference #: 2020-05-021-8)
and the Yukon-Kuskokwim Health Corporation’s Full
Board of Directors on 18 August 2020. Written informed
consent was obtained from all survey participants, and ver-
bal informed consent was obtained from all KII
participants.

Data collection
Study datawere collected through KII (21 September 2020–
31 March 2021) and two rounds of state-wide online sur-
veys of remote Alaska community members (survey 1: 9
November–15 December 2020; survey 2: 9–25 March
2021). With a population in remote Alaskan communities
of ∼166 000 (population estimate, 2019), we expected a
margin of error of 9·5 % and with a sample size of 108 (sur-
vey 1) and of 4·3 % with a sample size of 508 (survey 2).

The online study survey took participants 15–20 min to
complete and had multiple choice and short-answer ques-
tions that were about the impacts COVID-19 had on daily
life in remote communities, including those regarding food
access. Participants were provided the following prompt:
‘Please tell us about your family’s experiences during the
COVID-19 pandemic. When answering these questions,
please think about what has happened from late winter
(March 2020) to the present, due to COVID-19’. Survey data
regarding food access were subsequently collected using
YES/NO responses to the statements, ‘We had difficulty
getting food from the store’, ‘We had difficulty getting sub-
sistence/traditional foods’ and ‘We had difficulty paying for
groceries or utilities’.

In addition, survey participants were asked whether
they had spent time engaging in traditional/subsistence
activities, eaten high fat or sugary foods, eaten more food
and/or eaten less food in order to cope with the COVID-19
pandemic. Survey data also included demographic charac-
teristics such as sex/gender, age, race/ethnicity, educa-
tional attainment and annual household income.

Due to COVID-19 travel and gathering restrictions, indi-
viduals participated in the study through a semi-structured
telephonic KII and/or an online survey. KII data regarding
food access were obtained from open-ended interview
questions including: ‘What are the problems or issues that
your community is facing due to COVID?’, as well as more
food-specific questions such as ‘Has the pandemic affected
your ability to get foods from the store? If yes, how did you
get food?’ and ‘How has the pandemic affected your ability
to get and share traditional/subsistence foods?’.

Data analysis
We tested whether there were significant differences in the
demographic characteristics of participants of survey
rounds 1 and 2 using t tests, chi-square and fisher exact tests
using SAS, Version 9.4 (SAS Institute, INC.). Demographics
tested included age, sex, annual household income,

educational attainment and race/ethnicity. Survey data
were corrected for response bias in this non-probability-
based sample using post-stratification weighting. To con-
struct post-stratification weights, we utilised population
data from the Alaska Department of Labor and
Workforce development that included population esti-
mates based on census data, including age, sex and race.
These data were used to adjust survey responses to match
the demographic distribution of remote Alaska residents
more closely. Summary statistics from survey data were
produced using SAS, Version 9.4 (SAS Institute, INC.).

KII responses were double coded by two individuals
using inductive coding of themes. The two coders then
met to reconcile any differences between themes, and
interviews were re-coded according to the finalised code-
book. Codes are not mutually exclusive.

Results

Key informant interviews community members
We have listed each response or theme in addition to enu-
merating each of the thirty-six KII responses, to mitigate
strong implications of hierarchy in importance and/or fre-
quency of response. The majority of respondents were
female, between the ages of 30–59 years old, with a slight
majority identifying as Alaska Native (Table 1).

COVID-19-related impacts on store-bought food access
Impacts on store-bought food access were cited in twenty-
five of thirty-six total interviews (70 %). A total of eleven
interviews (31 %) (not included in Table 2) also cited
impacts on food access, which did not specify store-bought
or traditional/subsistence foods. Specific themes that arose
during KII are detailed below (Table 2), which outlines
both positive and negative COVID-19-related impacts on
store-bought food access.

Store-bought food access was impacted positively by
communities and businesses responding with food assis-
tance, changes in grocery store operations and community
members shopping for others when they were required to
be quarantined. For example, one interviewee summarised
these findings in stating that, ‘Grocery stores are delivering,
food bank is delivering, people [are] helping out Elders,
making sure people have someone to help with groceries’.
Another respondent who works in health care and is an
Elder specifically connected public health responses to
store-bought food access:

I’m really proud of [my community] - in how they
implemented all their public health. They had these
sections of houses that will go to the store at these
hours, or in the mornings they reserved one hour
for their Elders to go to the store in each group of
houses : : :And if an Elder couldn’t go to the store,
[or] if a house had COVID, then someone went to
the store for them.

Remote Alaska Wild & store food access in COVID 1319



However, travel restrictions, increased food prices and dis-
ruptions in postal services/shipping negatively impacted
store-bought food access in remote communities.
Referencing restricted travel to hub and large urban com-
munities, one respondent expressed frustration: ‘[We]
haven’t been able to “grub up” - have to quarantine for 2
weeks. If someone wants to get a box of macaroni that
doesn’t cost $7, that’s going to cost you two weeks.
We’ve been shopping online’. Another interviewee, a
woman living in remote community in southeast Alaska,
cited the vulnerability of supply chains, panic shopping
and delayed shipping as additional difficulties to obtaining
store-bought foods in their community:

The volatile food-based market : : : can be scary in a
rural community : : :The people who could stock up
and panic shop did, and that left shelves bare : : :A lot
of people here utilized Amazon prime because of
their free shipping - but the service delivery was
really varied - could get it right away or wait up to
6 weeks.

COVID-19-related impacts on traditional/subsistence
food access
Impacts on traditional/subsistence food access were cited
in twenty-three of thirty-six total interviews (64 %). While
most respondents discussed specific positive or negative
impacts of the COVID-19 pandemic on traditional/subsist-
ence food access (Table 3), seven interviews (19 %)
reported that the pandemic had no impact on access to
these foods.

Subsistence/traditional food access was impacted by a
number of factors, most notably by restricted travel that
prevented individuals from travelling to remote commun-
ities from other remote or urban communities to help with
hunting, fishing and/or gathering activities. A Tribal leader
and Elder described the intricacies of these changes in
travel and subsistence in the following quote:

We’re used to going out as family groups prior to
COVID to either hunt or gather. Now that we have
COVID with us, it is limiting the # number of hunters
that are within your immediate family, or if you’re
used to going on a boat upriver to pick greens/

berries : : : [It has] limited opportunities for younger
folks who don’t live in the community, but who want
to help.

A lot of family in [remote Alaska] was hesitant to
come to Anchorage : : : We as a family worked
together to pay for the cooler of Native foods to come
to Anchorage for those of us who didn’t want to risk
transmission to the community. Awkward to not be
able to go home to help with cutting fish, pick berries
myself, help them fill up their freezers, participate in
the barter system.

However, sharing subsistence/traditional foods was cited
equally as frequently, with interviewees citing that this pos-
itively contributed to subsistence/traditional food access
despite the challenges brought by the COVID-19 pan-
demic. This theme, as well as sharing with Elders, is dem-
onstrated by the following quote from an Alaska Native
Elder living in a rural hub community:

There’s still that tradition where people are still help-
ing each other out in the village. My friend will ask
me if I want any kind of Native food. We still give to
our Elders. We leave it outside our doors. There are
young people that go out hunting and bring food to
the Elders first, and then they give out food to every-
one else. I don’t feel like people had a harder time get-
ting Native food this year.

State-wide online surveys of remote Alaska
community members
The first round of online surveys (n 107) represents respon-
dents from thirty-nine remote Alaskan communities (n 107),
and the second round of surveys (n 508) represents respon-
dents from 106 remote Alaskan communities (Table 4). The
greater number of respondents for survey 2 was due to more
prolonged advertisement and additional outreach to commu-
nity organisations who shared the survey link on their online
platforms as well. Respondents in both surveys were majority
female, 25–54 years old and most had had some college,
Associate’s or vocational programme training or higher edu-
cation and had an annual household income of between
$10 000–69 999. There was also a slight majority in Alaska
Native participation, followed by white individuals, but also
included respondents who identified as African American,
Asian, Latino or more than one race/ethnicity. There were
no statistically significant differences between the survey 1
and survey 2 samples for age, sex, annual household income,
educational attainment or race/ethnicity.

Overall, there was a higher percentage of participants
who reported food-related impacts in survey 1 compared
with survey 2 regarding difficulty paying for groceries/
utilities, difficulty getting store-bought foods and diffi-
culty getting traditional/subsistence foods (Fig. 1).
Notably, 27·5 % respondents in survey 1 reported having
difficulty getting traditional/subsistence foods, which is

Table 1 Key informant demographic characteristics

Demographic
characteristic Number of respondents (n 36) Percentage total

Sex
Male 8 22
Female 28 78

Age (years)
18–29 5 14
30–59 24 66
60þ 7 20

Race/ethnicity
Alaska Native 21 57
Non-native 15 43
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11·2 % less compared with the percentage of participants
who reported having difficulty getting store-bought
foods (38·7 %). A similar pattern is evident among survey
2 participants, with 19·6 % reporting difficulty getting tra-
ditional/subsistence foods compared with store-bought
foods (28·3 %), an 8·7 % difference.

In contrast, the coping strategies to deal with the
impacts of the pandemic were reported more frequently

during survey 1 compared with survey 2 (Fig. 1). Almost
75 % respondents reported engaging in subsistence
activities during survey 1, compared with slightly over
half of respondents in survey 2. Eating patterns were also
impacted, with the most common coping strategy in this
category being eating high fat or sugary foods to cope
with the pandemic, followed by eating more food in gen-
eral, and finally eating less few in general.

Table 3 Positive and negative COVID-19-related impacts on traditional/subsistence food access (n 36)

Positive impact on traditional/
subsistence food access Code definition

Discussed in # of
interviews (n 36) %

Sharing food Sharing traditional/subsistence foods positively impacts access to them 10 28
Sharing food with Elders Sharing traditional/subsistence foods with Elders increased access to them for

that demographic
5 14

More traditional/subsistence
foods

Respondent reported more access to traditional/subsistence foods during the
pandemic

4 11

More use of traditional
medicine

More use of traditional medicine reported due to the pandemic, including stink-
weed and traditional foods as medicine

4 11

Negative impact on traditional/
subsistence food access

Code definition # (%) of interviews

Restricted travel Travel restrictions to the remote community from urban and other remote com-
munities reduced capacity to obtain subsistence/traditional foods

10 27

Less traditional/subsistence
foods

Respondent reported limited access to traditional/subsistence foods due to the
pandemic in general (n 7) and less for Elders specifically (n 2)

9 25

Limited processing/storing
foods

Fewer individuals and/or supplies available to process (n 4)/store (e.g. jar)
(n 4) foods

8 22

Fewer people to hunt/fish/pick Fewer hunters, fishers and other harvesters present in the community to
obtain foods

7 19

Fewer economic resources Fewer economic resources were available for gas and other supplies needed
to obtain foods

2 6

Decrease in available knowl-
edge

Due to the inability to travel or gather in large groups, knowledge related to
food procurement, processing and storage was less available

1 3

Table 2 Positive and negative COVID-19-related impacts on store-bought food access identified by key informants

Positive impact on store-bought
food access Code definition

Discussed in # of
interviews (n 36) %

Food assistance Food access through food assistance, including churches, schools and
local food banks

8 22

Delivery/phone orders Food access is made easier by stores offering delivery and/or phone-order
services

8 22

Going to the store for
people in quarantine

Other community members helping with food access by shopping for indi-
viduals in quarantine

6 17

Negative impact on store-bought
food access

Code definition # (%) of interviews

Travel/transportation restrictions Restrictions on travel/transportation to the remote community from urban
and other remote communities reduced capacity to obtain foods in gen-
eral (n 14), through air travel (n 5), through ferry service (n 2) and to
obtain less expensive store-bought foods (n 3)

24 66

Limited food available at store Reduced access due to less food being available at the local store, both
variety and amount

6 17

Disruption in postal service/ship-
ping

Reduced access due to disruption in postal service/shipping services,
including postal office closure and reduced shipping/freight services

6 17

Reduced access to store Reduced access to store due to hunker down orders, store closure, limited
hours, limited hours for certain groups (Elders, certain houses, etc.)

5 14

Increased food prices Increased food prices during the pandemic 5 14
No local grocery store Absence of local grocery store 3 8
Panic shopping Reduced access to food due to other community members ‘panic shopping’

and lack of supplies to replace food items
2 6
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Table 4 Summary of survey respondent demographic characteristics

Weighting
variables Survey 1 (n 107) Survey 2 (n 508)

Prop. in
remote AK

No. of
subjects
in sample

Unweighted
prop.

Weighted
prop.

No. of
subjects in
sample

Unweighted
prop.

Weighted
prop.

Sex
Male 54·3 20·0 18·7 48·0 121·0 23·8 53·5
Female 45·7 87·0 81·3 52·0 387·0 76·2 46·5

Age (years) – – – – – – –
18–24 11·5 8·0 7·5 5·4 41·0 8·1 10·7
25–54 53·8 75·0 70·1 60·8 324·0 63·8 56·5
55–64 19·0 14·0 13·1 16·9 89·0 17·5 18·2
65þ 15·7 10·0 9·3 16·9 54·0 10·6 14·6

Race/ethnicity – – – – – – –
African American 1·7 1·0 0·9 0·1 6·0 1·2 1·4
Alaska Native 41·8 52·0 48·6 42·6 314·0 61·8 43·4
Asian 8·6 2·0 1·9 4·1 10·0 2·0 6·4
White 42·0 43·0 40·2 49·3 128·0 25·2 42·5
Latino 4·5 0·0 0·0 0·0 1·0 0·2 1·2
More than one 5·3 9·0 8·4 3·9 49·0 9·6 4·1

Education – – – – – – –
8th grade or less – 0·0 0·0 0·0 1·0 0·2 0·3
Did not fish HS – 2·0 1·9 1·0 17·0 3·3 2·9
HS or GED – 10·0 9·3 16·3 143·0 28·1 23·0
Some college, Associate’s,
or vocational programme

– 55·0 51·4 45·5 216·0 42·5 40·9

College degree, post-graduate
or professional school

– 40·0 37·4 37·3 131·0 25·8 32·8

Annual income – – – – – – –
< $10 000 – 6·0 5·6 2·6 76·0 15·0 11·7
$10 000–29 999 – 15·0 14·0 14·6 122·0 24·0 27·4
$30 000–49 999 – 21·0 19·6 16·3 76·0 15·0 10·8
$50 000–69 999 – 18·0 16·8 17·3 82·0 16·1 14·1
$70 000–89 999 – 14·0 13·1 13·0 55·0 10·8 11·9
$90 000 and over – 31·0 29·0 33·7 90·0 17·7 23·0
Missing – 2·0 1·9 2·4 7·0 1·4 1·0

64·8 %

51·3 %

26·8 %

35·6 %

28·3 %

19·6 %

73·6 %

54·6 %

45·2 %

18·8 %

38·7 %

36·7 %

27·5 %

55·0 %

0·0 % 10·0 % 20·0 % 30·0 % 40·0 % 50·0 % 60·0 % 70·0 % 80·0 %

Eating high fat or sugary foods

Survey 2 (March 9-25, 2021) Survey 1 (Nov. 9-Dec.15, 2021)

Eating more food

Eating less food

Difficulty getting store-bought foods

Difficulty paying for groceries/utilities

Difficulty getting traditional/subsistence foods

Engaging in traditional/subsistence activities

Fig. 1 Impacts on food access due to the COVID-19 pandemic in remote Alaskan communities
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Discussion

The COVID-19 pandemic altered local and regional food
environments and food-related behaviours in multifactorial
ways(1,2). The vast majority of studies on such impacts have
focused on store-bought foods, making the present study
distinct in that it also identifies several impacts of the pan-
demic on access to both traditional/subsistence food and
store-bought foods in remote Alaskan communities.
These changes have occurred alongside disruptions in
other aspects of daily life, including restricted travel, altered
behavioural outcomes and limited gatherings associated
with the COVID-19 pandemic (LP Eichelberger, RL Fried,
P Cochran and MB Hahn, unpublished results)(25).
Overall, this study demonstrates that store-bought food
access was negatively impacted in multiple ways by the
COVID-19 pandemic, which is in line with studies that
identified and described pandemic-related supply chain
disruptions(1,26). In contrast, access to traditional/subsist-
ence foods was shown to be less impacted in remote
Alaskan communities.

The survey and KII findings of this study both support
Remote Alaskan communities remained vulnerable to
reduced food access during the pandemic, with 28–39 %
of survey participants reporting difficulty paying for gro-
ceries or simply obtaining store-bought foods. Reasons
for such difficulties were revealed in the KII analyses,
which included travel restrictions, transportation/postal
service disruptions and increased food prices. These doc-
umented experiences are similar to those reported in stud-
ies conducted in other rural and remote USA and
international locations as well(2,27–29). Prior studies have
connected these food access barriers to decreased con-
sumption of nutritious foods such as fruits and vegetables,
indicating potential short- and long-term health impacts(2).

Studies have found that the pandemic and related social
isolation resulted in higher food consumption overall and
an increase in high fat and sugary foods(30,31). Similarly, sur-
vey results from this study showed that many more people
atemore food (45–51 %) rather than less (19–27 %) after the
beginning of the pandemic. Furthermore, more than half of
individuals reported eating high fat and sugary foods,
which is a higher percentage compared with those
reported in other related studies conducted during the pan-
demic(31–33). These changes in diet have been associated
with subsequent weight gain, which points to the poten-
tially increased need for public health intervention with
regard to healthy eating and body weight in remote
Alaska and beyond(30).

Reported dietary changes and food access difficulties
occurred alongside positive impacts to store-bought food
access in communities. Key informants noted greater food
assistance through churches, schools and food banks, as
well as greater ease of grocery shopping through new
delivery/phone-orders made available during the pan-
demic. Other studies also demonstrated greater access to

food assistance programmes(34), as well as a shift to less
risky food purchasing behaviours such as shopping
online(35). Combined, these data indicate additional
sources of resilience in remote Alaskan communities, some
of which were supported through additional Federal, State
and local funding, as well as adaptation of local grocery
stores to meet the food needs of residents(35).

In contrast to store-bought foods, our findings indicate
that access to traditional/subsistence foods was less, and
in some cases positively, impacted. Survey data indicated
that 55–74 % of participants engaged in traditional/subsist-
ence activities during the study period (surveys 1 and 2,
respectively), and interview data indicate that sharing wild
foods with Elders and others was common, and that there
was more use of traditional medicines. These may be some
of the reasons why fewer survey respondents reported dif-
ficulties getting traditional/subsistence foods compared
with store-bought foods (9·2 % fewer in survey 1 and
8·7 % fewer in survey 2). A number of other additional fac-
tors could have contributed to this discrepancy as well,
including comparatively less reliance on transportation
and shipping from outside the community, more time avail-
able for subsistence activities because of travel restrictions,
loss of job or reduced hours, working from home and par-
ticipating in traditional/subsistence activities as a coping
strategy.

Research has shown that diets high in wild foods help
meet national dietary recommendations in terms of protein,
fat and micronutrient intake and are associated with
improved metabolic health outcomes(36,37). This study
shows that this unique aspect of rural Alaska food environ-
ments also likely contributed to more consistent access to
foods despite supply chain disruptions, a finding demon-
strated by this study in which participants cited fewer dis-
ruptions to traditional/subsistence food access in
comparison to store-bought foods. Studies prior to the pan-
demic highlighted the importance of local wild foods for
mitigating food security in rural Arctic communities, and
this study indicates those protections persisted through
the pandemic as well(18,38). Although some barriers to
accessing wild foods were cited, such as travel restrictions
limiting the number of peoplewho could contribute to such
efforts, as well as fewer economic resources to support
these activities, continued access to wild foods may have
protected rural residents from more severe food insecurity
and poor health outcomes during the COVID-19
pandemic(39,40).

While this study is the only state-wide study assessing
the impact of the COVID-19 pandemic on both tradi-
tional/subsistence and store-bought food access, it does
have limitations. First, we are reporting on a state-wide
scale in only remote communities, so we are not detailing
impacts on urban food environments or differences in
trends or patterns across different remote communities,
regions or groups thereof. Second, we would like to note
that the thirty-six KII of residents of remote Alaskan
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communities, while few in number, provide a greater depth
of perspective than the survey data. As has been noted pre-
viously, individuals with the life experiences captured here
can advance our understandings of phenomena, while not
seeking to generalise such perspectives to the greater pop-
ulation(41). Therefore, we strategically included these in-
depth interviews because they provide critical insight into
how the COVID-19 pandemic impacted food access
beyond what was possible to capture in the online surveys.

In addition, the 615 online survey participants were a
convenient, non-representative sample, and although we
corrected analyses somewhat with statistical weighting
methods, the sample was still limited to individuals who
had access to Facebook and/or email. Finally, some of
the reported differences in food access and food-related
coping activities between the first and second surveys were
within themargin of error for the sample size. However, the
consistency in responses across survey questions and fur-
ther triangulation with the qualitative interview data pro-
vide additional confidence in our observations regarding
the impact of the pandemic on food access in remote
Alaskan communities.

The results of this study illustrate that the specific geo-
graphic, socio-political and cultural contexts of remote
Alaskan communities provide sources of both resilience
and risk within the broader context of the COVID-19 pan-
demic. As one interviewee stated, ‘Remoteness was a bless-
ing, but also a potential downfall’. These data demonstrate
that the pandemic had significant impacts on both store-
bought and traditional/subsistence food access in remote
Alaskan communities, but also that locally available wild
foods provided a potential buffer against external disrup-
tions in the availability of store-bought foods and served
as a broader coping mechanism during times of stress.
These food access dynamics may have important implica-
tions for long-term health outcomes as well, including car-
diometabolic health(42). Furthermore, these data provide
additional support to prior studies showing how globalised
food distribution chains are more likely to be interrupted
and become disordered in comparison to local foods,
and that the need for local food alternatives is becoming
increasingly evident in light of this pandemic and as we
look for potential alternatives to food access in future
national and global health and environmental-related
crises(43,44).

Acknowledgements

Acknowledgements: We want to acknowledge and thank
the residents of remote Alaskan communities who partici-
pated in this study. We also thank Rebecca Van Wyck,
Christine McDonald, Tricia Howe and Jordan Randolph
for their help with survey logistics. We thank Tom
Hennessy and Leisha Nolan for reviews of early drafts of

our survey instruments. Financial support: This work
was funded by the National Science Foundation RAPID
Grant #2033192. Conflict of interest: There are no conflicts
of interest. Authorship: R.L.F. conceived of the present
manuscript and analyses, co-analysed the qualitative data
and drafted the manuscript, M.B.H. analysed the quantita-
tive survey data and provided critical revisions to themanu-
script, P.C. provided critical revisions to the manuscript and
L.P.E. co-analysed the qualitative data and provided critical
revisions to the manuscript. All authors provided substan-
tial contributions to the conception and the design of the
parent study, a part of which this manuscript represents.
Ethics of human subject participation: This study was con-
ducted according to the guidelines laid down in the
Declaration of Helsinki, and all procedures involving
research study participants were approved by the Alaska
Area Institutional Review Board. Written informed consent
was obtained from all survey participants. Verbal informed
consent was obtained from all key informant interview par-
ticipants. Verbal consent was witnessed and formally
recorded.

References

1. Hobbs J (2020) Food supply chains during the COVID-19
pandemic. Can J Agric Econ 68, 171–176.

2. Matsungo TM & Chopera P (2020) Effect of the COVID-19-
induced lockdown on nutrition, health and lifestyle patterns
among adults in Zimbabwe. BMJ Nutr Prev Health 3,
205–212.

3. Niles MT, Bertmann F, Belarmino EH et al. (2020) The
early food insecurity impacts of COVID-19. Nutrients 12,
2096.

4. Rivera-Ferre MG, Lopez-i-Gelats F, Ravera F et al. (2021) The
two-way relationship between food systems and the COVID-
19 pandemic: causes and consequences. Agric Syst 191,
103134.

5. Clawson AH, Nwankwo CN, Blair AL et al. (2021) COVID-19
impacts on families of color and families of children with
asthma. J Pediatr Psycho 46, 378–391.

6. Fitzpatrick KM, Harris C, Drawve G et al. (2021) Assessing
food insecurity among US adults during the COVID-19 pan-
demic. J Hunger Environ Nutr 16, 1–18.

7. Parekh N, Shahmir AH, O’Connor J et al. (2021) Food inse-
curity among households with children during the COVID-19
pandemic: results from a study among social media users
across the United States. Nutr J 20, 73.

8. Shanks CB, Hingle MD, Parks CA et al. (2020) The COVID-
19 pandemic: a watershed moment to strengthen food
security across the US food system. Am J Public Health
110, 1133–1134.

9. Ledrou I & Gervais J (2005) Food Insecurity: Health Reports
2005. Ottawa, ON: Statistics Canada.

10. Lawn J & Harvey D (2003) Nutrition and Food Security in
Kugaaruk, Nunavut: Baseline Survey for the Food Mail
Pilot Project. Ottawa, ON: Department of Indian and
Northern Affairs.

11. Beaumier MC & Ford JD (2010) Food insecurity among Inuit
women exacerbated by socioeconomic stresses and climate
change. Can J Public Health 101, 196–201.

12. Ford JD (2009) Vulnerability of Inuit food systems to food
insecurity as a consequence of climate change: a case study
from Igloolik, Nunavut. Reg Environ Change 2, 83–100.

1324 RL Fried et al.



13. Huntington HM, Carey C, Apok C et al. (2019) Climate
change in context: putting people first in the Arctic. Reg
Environ Change 4, 1–15.

14. USA Department of Agriculture (2022) Household Food
Security in the United States in 2021. http://www.ers.usda.
gov/ (accessed July 2022).

15. Feeding America, 2020. https://map.feedingamerica.org/
county/2020/overall/alaska (accessed June 2022).

16. Fall JA (2016) Regional patterns of fish and wildlife harvests
in contemporary Alaska. Arctic 69, 47–64.

17. Inuit Circumpolar Council-Alaska (2015) Alaskan Inuit
Food Security Conceptual Framework: how to Assess the
Arctic From an Inuit Perspective. Technical Report.
Anchorage, AK. https://iccalaska.org/our-work/inuit-
food-security-project/ (accessed November 2019).

18. Lambden J, Receveur O & Kuhnlein HV (2007) Traditional
food attributes must be included in studies of food secu-
rity in the Canadian Arctic. Int J Circumpolar Health 66,
308–319.

19. Emergency Declarations (2020) Emergency Declarations.
https://www.akml.org/covid-19-information/emergency-
declarations/ (accessed June 2022).

20. Alaska Department of Health and Social Services (2021) AK
COVID-19 Cases Dashboard. https://alaska-coronavirus-
vaccine-outreach-alaska-dhss.hub.arcgis.com/ (accessed
September 2021).

21. Baker M & Kovaleski SF (2021) Alaska’s Remote Villages
Race Against Time and History. The New York Times
March 7, 2021. https://www.nytimes.com/2021/03/07/us/
alaska-villages-covid-deaths-vaccines.html (accessed March
2022).

22. Hollander Z (2020) Ravn Suspends Air Service, Including
Mail Deliveries, to Most Rural Alaska Communities.
Anchorage Daily News. https://www.adn.com/alaska-
news/aviation/2020/04/02/ravn-suspends-air-service-including-
mail-deliveries-to-most-rural-alaska-communities/ (accessed
April 2020).

23. Duncan I (2020) Steep Budget Cuts Left Alaska with only one
Operating Mainline Ferry. Then it Broke Down. Washington
Post February 24, 2020. https://www.washingtonpost.com/
local/trafficandcommuting/steep-budget-cuts-left-alaska-
with-only-one-operating-mainline-ferry-then-it-broke-down/
2020/02/23/56f7107e-4f4c-11ea-bf44-f5043eb3918a_story.html
(accessed June 2022).

24. Walters K, Walls M, Dillard D et al. (2019) ‘American Indian
and Alaska Native Research in the Health Sciences’. National
Institutes of Health. https://usetinc.org/wp-content/uploads/
2019/12/Critical-Considerations-for-Reviewing-AIAN-Research.
pdf (accessed May 2021).

25. Hahn MB, Fried RL, Cochran P et al. (2022) Evolving percep-
tions of COVID-19 vaccines among remote Alaskan com-
munities. Int J Public Health 81, 2021684.

26. Aday S & Aday M (2020) Impact of COVID-19 on the food
supply chain. Food Qual Saf 4, 167–180.

27. Siche R (2020) What is the impact of COVID-19 disease on
agriculture? Sci Agric 11, 3–6.

28. O’Kane G (2020) COVID-19 puts the spotlight on food inse-
curity in rural and remote Australia. AJRH 28, 319–320.

29. Godrich S, Lo J, Kent K et al. (2022) A mixed-methods study
to determine the impact of COVID-19 on food security, food
access and supply in regional Australia for consumers and
food supply stakeholders. Nutr J 21, 17.

30. Sidor A& Rzymski P (2020) Dietary choices and habits during
COVID-19 lockdown: experience from Poland.Nutrients 12,
1657.

31. Khubchandani J, Kandiah J & Saiki D (2020) The COVID-19
pandemic, stress, and eating practices in the United States.
Eur J Invest Health Psychol Educ 10, 950–956.

32. Scarmozzino F & Visioli F (2020) Covid-19 and the sub-
sequent lockdown modified dietary habits of almost half
the population in an Italian sample. Foods 9, 675.

33. Wilson J J, McMullan I, Blackburn NE et al. (2021) Changes in
dietary fat intake and associations with mental health in a UK
public sample during the COVID-19 pandemic. J Public
Health 43, 687–694.

34. Byrne AT & Just DR (2022) Impacts of COVID-19 on Food
Banks’ Choices. Quarter 1. https://www.choicesmagazine.
org/choices-magazine/submitted-articles/impacts-of-covid-
19-on-food-banks (accessed February 2023).

35. Ellison B, Ocepek M & Kalaitzandonakes M (2022) U.S.
household food acquisition behaviors during the
COVID-19 pandemic. PLoS ONE 17, e0271522.

36. O’Brien DM, Kristal AR, Nash SH et al. (2014) A stable iso-
tope biomarker of marine food intake captures associations
between n-3 fatty acid intake and chronic disease risk in a
Yup’ik study population and detects new associations with
blood pressure and adiponectin. J Nutr 144, 706–713.

37. Sharma S (2010) Assessing diet and lifestyle in the Canadian
Arctic Inuit and Inuvialuit to inform a nutrition and physical
activity intervention programme: nutrition transition in Arctic
Canada. J Hum Nutr Diet 23, 5–17.

38. Burke T & Durr C (2013) The Importance of Local Foods in
Mitigating Poverty-Related Food Insecurity in Rural
Southcentral and Southeastern Alaska. Local Foods in
Rural Alaska. https://www.foodsystemsjournal.org/index.
php/fsj/article/view/561/541 (accessed January 2020).

39. Berkowitz SA, Basu S, Meigs JB et al. (2018) Food insecurity
and health care expenditures in the United States, 2011–
2013. Health Serv Res 53, 1600–1620.

40. Gundersen C & Ziliak JP (2015) Food insecurity and health
outcomes. Health Aff 34, 1830–1839.

41. Sandelowski M (1995) Qualitative analysis: what it is and
how to begin. Res Nurs Health 18, 371–375.

42. Wolfson JA & Leung CW (2020) Food insecurity and
COVID-19: disparities in early effects for US adults.
Nutrients 12, 1648.

43. Cappelli A & Cini E (2020) Will the COVID-19 pandemic
make us reconsider the relevance of short food supply
chains and local productions? Trends Food Sci Technol 99,
566–567.

44. O’Hara S & Toussaint EC (2021) Food access in crisis: food
security and COVID-19. Ecol Econ 180, 106859.

Remote Alaska Wild & store food access in COVID 1325

http://www.ers.usda.gov/
http://www.ers.usda.gov/
https://map.feedingamerica.org/county/2020/overall/alaska
https://map.feedingamerica.org/county/2020/overall/alaska
https://iccalaska.org/our-work/inuit-food-security-project/
https://iccalaska.org/our-work/inuit-food-security-project/
https://www.akml.org/covid-19-information/emergency-declarations/
https://www.akml.org/covid-19-information/emergency-declarations/
https://alaska-coronavirus-vaccine-outreach-alaska-dhss.hub.arcgis.com/
https://alaska-coronavirus-vaccine-outreach-alaska-dhss.hub.arcgis.com/
https://www.nytimes.com/2021/03/07/us/alaska-villages-covid-deaths-vaccines.html
https://www.nytimes.com/2021/03/07/us/alaska-villages-covid-deaths-vaccines.html
https://www.adn.com/alaska-news/aviation/2020/04/02/ravn-suspends-air-service-including-mail-deliveries-to-most-rural-alaska-communities/
https://www.adn.com/alaska-news/aviation/2020/04/02/ravn-suspends-air-service-including-mail-deliveries-to-most-rural-alaska-communities/
https://www.adn.com/alaska-news/aviation/2020/04/02/ravn-suspends-air-service-including-mail-deliveries-to-most-rural-alaska-communities/
https://www.washingtonpost.com/local/trafficandcommuting/steep-budget-cuts-left-alaska-with-only-one-operating-mainline-ferry-then-it-broke-down/2020/02/23/56f7107e-4f4c-11ea-bf44-f5043eb3918a_story.html
https://www.washingtonpost.com/local/trafficandcommuting/steep-budget-cuts-left-alaska-with-only-one-operating-mainline-ferry-then-it-broke-down/2020/02/23/56f7107e-4f4c-11ea-bf44-f5043eb3918a_story.html
https://www.washingtonpost.com/local/trafficandcommuting/steep-budget-cuts-left-alaska-with-only-one-operating-mainline-ferry-then-it-broke-down/2020/02/23/56f7107e-4f4c-11ea-bf44-f5043eb3918a_story.html
https://www.washingtonpost.com/local/trafficandcommuting/steep-budget-cuts-left-alaska-with-only-one-operating-mainline-ferry-then-it-broke-down/2020/02/23/56f7107e-4f4c-11ea-bf44-f5043eb3918a_story.html
https://usetinc.org/wp-content/uploads/2019/12/Critical-Considerations-for-Reviewing-AIAN-Research.pdf
https://usetinc.org/wp-content/uploads/2019/12/Critical-Considerations-for-Reviewing-AIAN-Research.pdf
https://usetinc.org/wp-content/uploads/2019/12/Critical-Considerations-for-Reviewing-AIAN-Research.pdf
https://www.choicesmagazine.org/choices-magazine/submitted-articles/impacts-of-covid-19-on-food-banks
https://www.choicesmagazine.org/choices-magazine/submitted-articles/impacts-of-covid-19-on-food-banks
https://www.choicesmagazine.org/choices-magazine/submitted-articles/impacts-of-covid-19-on-food-banks
https://www.foodsystemsjournal.org/index.php/fsj/article/view/561/541
https://www.foodsystemsjournal.org/index.php/fsj/article/view/561/541

	`Remoteness was a blessing, but also a potential downfall': traditional/subsistence and store-bought food access in remote Alaska during the COVID-19 pandemic
	Methods
	Study population and participants
	Study design
	Data collection
	Data analysis

	Results
	Key informant interviews community members
	COVID-19-related impacts on store-bought food access
	COVID-19-related impacts on traditional/subsistence food access

	State-wide online surveys of remote Alaska community members

	Discussion
	Acknowledgements
	References


