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Abstract
To examine the impact of the COVID-19 pandemic on food insecurity in the Blackfeet American Indian Tribal Commu-
nity. American Indian adults residing on the Blackfeet reservation in Northwest Montana (n = 167) participated in a longitu-
dinal survey across 4 months during the COVID-19 pandemic (August 24, 2020- November 30, 2020). Participants reported 
on demographics and food insecurity. We examined trajectories of food insecurity alongside COVID-19 incidence. While 
food insecurity was high in the Blackfeet community preceding the pandemic, 79% of our sample reported significantly 
greater food insecurity at the end of the study. Blackfeet women were more likely to report higher levels of food insecurity 
and having more people in the household predicted higher food insecurity. Longitudinal data indicate that the COVID-19 
pandemic exacerbated already high levels of food insecurity in the Blackfeet community. Existing programs and policies 
are inadequate to address this public health concern in AI tribal communities.
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1  Introduction

At the start of 2021, more than 25.6 million Americans have 
been diagnosed with COVID-19 and 428,000 have died 
(Center for Disease Control and Prevention Statistics, 2021). 
Consistent with previous pandemics and infectious disease 
outbreaks, COVID-19 incidence and mortality are dispropor-
tionately high in racial and ethnic minority groups, including 
American Indians (AIs) (Center for Disease Control News-
room release, 2021). The Center for Disease Control and Pre-
vention (CDC) found that in 23 selected states, the incidence 
of laboratory confirmed COVID-19 cases for AIs was 3.5 
times higher than the incidence of COVID-19 observed in 
non-Hispanic Whites, and that AIs are nearly twice as likely 
to die from COVID-19 compared to non-Hispanic Whites 
(Center for Disease Control Newsroom release, 2021). The 
disproportionate impact of COVID-19 on AIs and other racial 
and ethnic minority groups is believed to be a consequence 

of social determinants of health, including the physical and 
socioeconomic characteristics of the environment (e.g. geo-
graphic isolation and poverty). (Abrams & Szelfer, 2020). In 
addition, AIs may be more negatively affected by COVID-
19 because of high incidence of chronic health conditions 
in these communities. It is important to acknowledge that 
observed high rates of poverty and disproportionately high 
incidence of chronic health conditions are in large part prod-
ucts of colonialism and its associated historical trauma and 
loss, along with ongoing racism and discrimination (Gone 
et al., 2019).

Public policy seeking to mitigate the transmission of 
COVID-19 (e.g., shutdowns) has produced economic chal-
lenges for communities across the US including dramatic 
rises in unemployment (United States Bureau of Labor Sta-
tistics, 2020). While these economic challenges adversely 
affected all communities, the negative implications are 
particularly pronounced for AI communities given the 
noted high levels of poverty. The Blackfeet Indian reser-
vation is located in Northwest Montana and is home to the 
approximately 17,000 member Blackfeet nation. Data from 
a 2017 community health assessment indicated that 37% of 
the Blackfeet community were below the federal poverty 
level in the preceding 12 months (Blackfeet Community 
Health Assessment, 2017). The COVID-19 pandemic and 

 *	 Neha A. John‑Henderson 
	 Neha.johnhenderson@montana.edu

1	 Department of Psychology, Montana State University, 
Bozeman, MT, USA

2	 Browning, Montana, USA
3	 Center for American Indian and Rural Health Equity, 

Montana State University, Bozeman, MT, USA

/ Published online: 18 May 2022

Food Security (2022) 14:1337–1346

http://crossmark.crossref.org/dialog/?doi=10.1007/s12571-022-01292-x&domain=pdf


1 3

accompanying economic challenges brought increased 
financial uncertainty to a community that was already suf-
fering from significant economic deprivation.

One important consequence of economic strife and chal-
lenge is food insecurity, which is defined as limited access 
to sufficient and nutritious food needed for a healthy life. 
Experiencing food insecurity can lead people to intentionally 
limit food consumptions in unhealthy ways (e.g., skip meals) 
in an attempt to preserve or elongate access to meals. These 
food restriction strategies—although often necessary—can 
produce long-term health consequences. The experience 
of food insecurity is related to high levels of psychologi-
cal stress and has negative implications for both mental and 
physical health (Gundersen & Ziliak, 2015). Food insecurity 
is strongly correlated with malnutrition, being underweight, 
obesity, and Type 2 diabetes (Gundersen & Ziliak, 2015). 
For example, skipping meals is posited to increase risk for 
obesity by making one more likely to consume low quality, 
calorie rich foods (Dhurandhar, 2016). Furthermore, indi-
viduals who are more food insecure have less success with 
obesity prevention and Type 2 diabetes management efforts 
(Adams et al., 2003; Dinour et al., 2007; Finney et al., 2010; 
Martin & Ferris, 2007; Seligman et al., 2010;Seligman et al., 
2007), and as food insecurity increases, consumption of fruit 
and vegetables decreases, thereby increasing risk for car-
diovascular disease (Mook et al., 2016). The relationship 
between food insecurity and risk for obesity, Type 2 diabe-
tes, and cardiovascular disease are particularly problematic 
for AI communities given the already disproportionately 
high incidence of these outcomes observed in these com-
munities (Center for Disease Control & Prevention tribal 
data release, 2021).

Since the onset of the COVID-19, the United States 
has observed greater levels of food insecurity than those 
observed in recent decades, including the high rates 
observed during the great recession of 2008 (Wolfson & 
Leung, 2020). Specifically, national estimates of food inse-
curity are three times higher than the estimates observed 
in the 5 years preceding the pandemic (Wolfson & Leung, 
2020). The COVID-19 pandemic has negatively affected 
labor mobility and access to food markets, which has conse-
quently produced distribution issues and reduced affordabil-
ity of food (Devereux et al., 2020; Health, 2020; O’Hara & 
Touissant, 2021). The implications of increasingly expensive 
food and reduced food distribution for food insecurity may 
be particularly pronounced for tribal communities, which 
are often geographically isolated and suffer from persistently 
high rates of poverty.

Food insecurity on the Blackfeet reservation was higher 
than national averages prior to the pandemic. In 2017, 69% 
of Blackfeet community members surveyed reported some 

level of food insecurity (Blackfeet Community Health 
Assessment, 2017), a statistic which is likely in large part a 
result of high poverty levels and limited food resources (i.e. 
two grocery stores serving the entire community). With such 
high levels of pre-pandemic food insecurity and the increas-
ing financial insecurity and economic uncertainty associ-
ated with the COVID-19 pandemic (U.S. Bureau of Labor 
Statistics, 2020), it is important to understand whether and 
to what degree food insecurity was further exacerbated over 
the course of the pandemic for the Blackfeet community.

The Blackfeet Tribal Council shut down the borders to 
the Blackfeet reservation in March of 2020, in response to 
initial observations that AIs across the nation were dispro-
portionately affected by the virus and because of limited 
health care services on the reservation. With this shutdown, 
the Blackfeet reservation went approximately 100 days with-
out a single diagnosed case of COVID-19. Unfortunately, 
cases began to rise in September and continued to surge. By 
mid-October, there were 390 active cases on the reservation 
and the rate of new cases on the reservation was one of the 
fastest observed across the United States (Mabie, 2021) (See 
Fig. 1).

Using a Community Based Participatory Research (CBPR) 
approach, which emphasizes an equitable partnership between 
researchers and community stakeholders (John-Henderson 
et  al., 2019; Woodbury et  al., 2019), we examined food 
insecurity in the context of the COVID-19 pandemic in the 
Blackfeet community during the four-month period when 
COVID-19 cases and deaths reached their highest peak on 
the reservation (August 2020-November 2020) (Mohr, 2020; 
USA Facts, 2020).

Montana State University’s Center for American Indian 
and Rural Health (CAIRHE) has a Community Engage-
ment Core which is dedicated to helping researchers 
establish effective community-investigator partnerships. 
The Community Engagement Core helped set up conversa-
tions between the investigators and community members 
who were interested in contributing to research projects 
focused on the effects of past and current stressors on 
health-relevant outcomes. Through this process, a Com-
munity Advisory Board (CAB) comprised of 4 members 
of the Blackfeet community formed. Since its establish-
ment in 2016, the CAB has been critically involved in the 
development and oversight of a number of projects in the 
Blackfeet community. The research questions, methods, 
and measures for the current project were selected and 
reviewed by the CAB. These decisions were based on the 
issues and strengths which the CAB members felt char-
acterized the Blackfeet community. The CAB was also 
involved in the interpretation and decisions about dissemi-
nation of the research findings.
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Based on the input and direction from the CAB, the cur-
rent study had three aims. The first aim was to examine the 
rate of growth in food insecurity among members of the 
Blackfeet Tribe between August and November of 2020, 
a period which was marked by a drastic increase in both 
confirmed COVID infections and deaths on the Blackfeet 
reservation (Mohr, 2020; USA facts, 2020). We hypoth-
esized that in the context of the COVID-19 pandemic, 
with increasing concerns about the future of the economy 
and employment, and concerns about increasingly limited 
access to food (due to the shutdown), food insecurity would 
increase over the four months in a pattern similar to the 
increasing rates of COVID-19 cases on the Blackfeet res-
ervation. The second aim was to examine individual differ-
ences in food insecurity to identify Blackfeet community 
members whose level of food insecurity was most affected 
by the pandemic. For example, past research has shown 
that women are more likely to experience food insecurity 
compared to men, potentially due to gender differences in 
family care and feeding responsibilities (Broussard, 2019; 
Ivers & Cullen, 2011). Further, individuals who live with 
more people may also experience greater food insecurity 
given the higher strain on food-related resources. It was 
therefore hypothesized that women and those with a higher 
number of family members within the household would be 
more likely to experience increases in food insecurity. The 
third aim was to explore demographic differences in the 
rate of change of food insecurity across the four months 
without confirmatory hypotheses.

2 � Methods

2.1 � Participants and procedure

Members of the CAB were convened in April of 2020 to 
discuss COVID-19 related challenges to the Blackfeet com-
munity. Based on these discussions, food insecurity was 
identified as an issue of central importance and concern to 
the Blackfeet community. With the shutdown and increas-
ing uncertainty about the economy and its future, the CAB 
felt it was likely that food insecurity would increase across 
the community, and that it was important to highlight the 
need for resources and intervention to help those who are 
most at risk. The research was approved by the Blackfeet 
Institutional Review Board. All participants were recruited 
using advertisements placed at community centers, at the 
Blackfeet Community college and on community social 
media sites. Eligibility criteria included current residence 
on the Blackfeet reservation and self-identification as 
American Indian (AI).

All participants (N = 167) were recruited during the first 
two weeks of August, 2020. There were 4 waves of data 
collection (Wave 1: The last 2 weeks of August, 2020, 
Wave 2: The last 2 weeks of September, 2020, Wave 3: 
The last 2 weeks of October, 2020, and Wave 4: The last 
2 weeks of November, 2020). Upon confirmation of eli-
gibility, participants were sent questionnaires using the 
Qualtrics platform. The surveys were available to partici-
pants to complete at each wave of data collection during 

Fig. 1   Confirmed COVID-19 
Cases in Glacier County from 
August 2020 to December 2020
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the respective 2-week time-period. Upon completion of the 
survey, participants were emailed an amazon gift card with 
increasing incentives in order to promote retention (Wave 
1: $20, Wave 2: $25, Wave 3: $30, and Wave 4: $40).

2.2 � Measures

2.2.1 � Food insecurity

Food insecurity status was measured using the United 
States Department of Agriculture’s validated six-item short 
form Food Security Survey Module (FSSM) (Blumberg 
et al., 1999). Participants reported on whether they expe-
rienced five distinct aspects of food insecurity in the past 
month, with one item assessing the frequency at which 
these behaviors occurred. Specifically, items assessed par-
ticipants ability to replenish food (“The food that we bought 
just didn’t last and we didn’t have money to get more”), 
afford balanced meals (“We couldn’t afford to eat bal-
anced meals”), tendency to skip meals (“Did you ever cut 
the size of your meals or skip meals because there wasn’t 
enough money for food?”), eat smaller portions (“Did you 
ever eat less than you felt you should because there wasn’t 
enough money for food”), and tendency to remain hungry 
(Were you ever hungry but didn’t eat because there wasn’t 
enough money for food?”). Consistent with the FSSM scor-
ing instructions, responses options were given either on a 
yes/no or often true/sometimes true/never true scale, with 
all questions containing a “don’t know” option. A total 
score was calculated based on instructions from the FSSM 
(USDA, 2012) to create an overall index of food insecurity 
(ωs = 0.77-0.74). Given that food insecurity can manifest 
in several different behaviors (e.g., inaccessibility versus 
preservation of available food), items were also examined 
separately to explore whether trends varied based on the 
specific aspect assessed.

2.2.2 � Demographic characteristics

Participants also reported on their demographic character-
istics, including self-reported their age and biological sex at 
Wave 1 and reported the number of people including them-
selves that lived in their current residence.

2.3 � Analytic technique

Bivariate correlations were used to examine unadjusted 
associations between all study variables. Intra-class cor-
relation coefficients (ICCs) were used to characterize 
within and between person change in food insecurity. To 
help interpret the magnitude of change in food insecurity, 
difference scores were used to describe the change in food 
insecurity between August and November. Generalized 

linear mixed-effect models were then used to estimate 
growth in food insecurity over the course of 4 months 
during which COVID infections and deaths peaked in 
the Blackfeet community. Sequential growth models 
were estimated with the linear effect of time modeled as 
a Level-1 independent variable (model 1) and both the 
linear and quadratic effect of time modeled as Level-1 
independent variables (model 2). Chi-square tests were 
used to determine if adding the quadratic term provided 
a better fit to the data. Once the nature of growth was 
established, a second series of models were estimated to 
examine individual differences in food insecurity growth. 
To examine general differences in food insecurity across 
the four months, sex, and number of people in house-
hold were added as independent variables. To examine 
individual differences in the growth of food insecurity, 
interactions were specified among sex, number of people 
in the household, and time. Separate models were used 
to examine trends in overall food insecurity and specific 
components of food insecurity. Random effects for time 
and subject were modeled and allowed to covary for all 
analyses. Additionally, age was entered as a covariate to 
isolate effects of sex and number of people in the house-
hold. False Discovery Rates were used to adjust for mul-
tiple testing (Benjamini & Hochberg, 1995). Missing data 
was minimal for food insecurity (n = 7) and demographic 
characteristics (n = 1). GLMEs can accommodate missing 
data in dependent variables and the individual missing 
data on demographic characteristics was excluded.

3 � Results

Table 1 displays the sample characteristics and Table 2 
displays the bivariate correlations for all study vari-
ables. Having more members within the household was 

Table 1   Descriptive statistics for all study variables

# Household the number of people living in the household

M (N) SD (%)

Demographics
Age 33.99 7.68
Sex: Female (100) (60.00)
#Household 3.35 1.52
Food Insecurity
Overall Food Insecurity 2.47 1.18
Replenish 0.79 0.22
Balanced Meal 0.63 0.28
Skip Meal 0.19 0.27
Smaller Portion 0.36 0.31
Remain Hungry 0.46 0.31
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correlated with all measures of food insecurity. Food inse-
curity items were moderately correlated with one another 
(rs = 0.38 to 0.66), indicating that they represent related 
yet distinct components of food insecurity. ICCs were used 
to examine within and between-person variability in food 
insecurity between August 2020 – November 2020. Over-
all, between 24 to 66% of the variance in food insecurity 
was explained by between-person effects and 34% to 76% 
of the variance was explained by within-person effects. 
Thus, there was substantial inter and intra-individual vari-
ability in food insecurity over time.

3.1 � Growth in food insecurity in Blackfeet 
Community

A series of generalized linear growth models were used to 
examine growth in food insecurity over the course of the 
four months spanning heightened COVID-19 infections and 
death in the Blackfeet community. Figure 2 displays Spaghetti 
plots of within-person change in food insecurity. The quad-
ratic model of time provided a better model fit compared to 
the linear model for overall food insecurity (△χ2 = 18.2 [1], 
p < 0.001) and for the remaining hungry item (△χ2 = 5.87 [1], 

Table 2   Bivariate correlations 
for all study variables

Food insecurity represents averages across the week
* indicates p < .05; ** indicates p < .01 

Variable 1 2 3 4 5 6 7 8

1. Age
2. Sex .08
3. Household -.29** -.11
4. Overall Food In -.19* .12 .36**
5. Replenish -.14 -.00 .30** .71**
6. Balanced Meal -.13 .08 .30** .81** .60**
7. Skip Meal -.18* .09 .20* .76** .38** .50**
8. Smaller Portion -.14 .15 .34** .87** .48** .65** .63**
9. Remain Hungry -.15 .15 .34** .82** .53** .56** .47** .66**

Fig. 2   Spaghetti plots displaying within-person changes in food insecurity. A Changes in overall food insecurity. B Changes in replenishing. C 
Changes in balanced meal. D Changes in skip meal. E Changes in smaller portion. F Changes in remaining hungry
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p = 0.015). The quadratic model did not improve model fit for 
all other indicators of food insecurity (△χ2 = 0.001 to 3.66 [1], 
ps < 0.06 to 0.97) and thus only the linear effect was retained.

Table 3 displays model estimates for unconditional and 
conditional general linear growth curves. Overall food inse-
curity demonstrated a linear increase from August to Septem-
ber, remained stable from September and October, and then 
increased again from October to November. When examin-
ing individual components of food insecurity, being unable 
to replenish food, afford balanced meals, skipping meals, 
and reducing portion size demonstrated linear increases from 
August to November. Remaining hungry increased from August 
to October and remained stable from October to November.

Across the four months, 79% of the sample demonstrated 
greater food insecurity in November compared to August. 
Additionally, 38% of the sample began to sometimes experi-
ence instances of not being able to replenish food and 58% 
began to sometimes experience instances where they could 
not afford balanced meals in November compared to August. 
Further, 31% of the sample began shrinking or skipping meals 
due to lack of resources, 51% began reducing portion sizes, 
and 37% started to remain hungry because they lacked enough 
money for food in November compared to August.

3.2 � Individual differences in food insecurity

Table 3 displays estimates from the conditional growth mod-
els examining demographic differences in overall food inse-
curity. Women were more likely to experience higher overall 
food insecurity, were less likely to afford balanced meals, 
were more likely to eat smaller portions, and were more likely 
to remain hungry relative to men. Further, having a greater 
number of people in the household was associated with higher 
overall food insecurity as well as greater food insecurity in 
each domain. A second series of models were used to examine 
whether the rate of change in food insecurity varied by demo-
graphic characteristics (see Supplemental File). After adjust-
ing for multiple testing, demographic characteristics did not 
significantly moderate the effects of time in any model.

4 � Discussion

To our knowledge, the current research is the first to focus 
on prospective changes in food insecurity in a tribal com-
munity in the context of the COVID-19 pandemic. This issue 
is of great public health concern given the already high rates 
of food insecurity observed in these communities prior to 
the onset of this pandemic (Blackfeet Community Health 
Assessment, 2017; Wolfson & Leung, 2020). Furthermore, 
the findings here have important implications for down-
stream health outcomes including obesity, Type 2 Diabe-
tes and cardiovascular disease, all of which were already 

observed at disproportionately high levels in AI tribal com-
munities, including the Blackfeet community (Blackfeet 
Community Health Assessment, 2017; Center for. Disease 
Control and Prevention Tribal Data Release, 2021).

The focus of this study is the Blackfeet community, a 
tribal community in Northwest Montana, which had high 
rates of poverty and food insecurity prior to the declaration 
of the COVID-19 pandemic. Our findings indicate a substan-
tial increase in food insecurity in a sample of Blackfeet adults 
over the four-month period when COVID-19 confirmed cases 
and deaths reached their peak within this community (Mohr, 
2020; USA facts, 2020). Effect sizes for these increases were 
consistent and notable, with overall food insecurity doubling 
in this population over four months and significant increases 
across all dimensions of food insecurity. While individual 
trajectories of changes in food insecurity varied across the 
sample of Blackfeet adults, 79% of our sample reported some 
degree of food insecurity, highlighting the prevalence of this 
issue in the Blackfeet community. Previous research indi-
cates that increases in food insecurity following an adverse 
life event are slow to subside. As an example, previous work 
focused on the effects of Hurricane Katrina on food insecu-
rity found that effects of the natural disaster on food insecu-
rity were evident 5 years later (Clay et al., 2018).

The pattern of growth observed in food insecurity over 
the four-month period in the Blackfeet community seemed 
to parallel increases in COVID-19 diagnoses and mortality 
observed on the reservation, with the greatest incidence in 
October of 2020. As such, it is possible that rising incidence 
of COVID-19 on the reservation sparked concerns about the 
implications for extended shutdowns and subsequent effects 
on economic security and food insecurity. These concerns 
may have caused community members to begin preparing for 
food shortage by skipping meals or eating less in efforts to 
preserve limited resources. Importantly, although COVID-
19 diagnoses and deaths decreased during the final measure-
ment wave, food insecurity either remained high or increased 
during this period. These findings suggest that the rise in 
COVID-19 cases and affiliated behavioral responses may 
have catalyzed increases in food insecurity that may persist 
even after the pandemic subsides. It is also important to 
note that food insecurity often rises quickly following acute 
adverse events and is slow to subside (Clay et al., 2018).

One aim of the current research was to identify factors which 
predicted food insecurity during the pandemic for Blackfeet 
community members. In the present research, female Blackfeet 
adults reported greater overall food insecurity compared to male 
Blackfeet adults, were less likely to report being able to afford 
balanced meals, were more likely to eat smaller portions, and 
were more likely to remain hungry relative to Blackfeet male 
adults in this sample. This initial evidence suggests that women 
in the Blackfeet community have greater concerns about food 
insecurity in the context of the COVID-19 pandemic. Although 
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more research is needed to understand the roots of this rela-
tionship, it is possible that Blackfeet female adults are more 
responsible for providing food for others. The CAB also noted 
the possibility that networks of individuals for which women 
are responsible for providing for may have increased during the 
pandemic. Our findings are in line with previous research indi-
cating that due to economic inequality, female-headed house-
holds are more likely to experience food insecurity (Jung et al., 
2017). Prior work has found that women reduce their dietary 
intake when they experience food insecurity in order to provide 
more food resources for others (Johnson et al., 2018). Relatedly, 
the data indicated that having a greater number of people in the 
household was associated with higher overall food insecurity as 
well as greater food insecurity in each domain.

It should be noted that the measure of food insecurity used 
in the current project was not developed specifically for use by 
the Blackfeet Community. As summarized in previous work, 
indigenous communities are likely to have unique food secu-
rity considerations which affect the four pillars of food secu-
rity: access, availability, supply, and utilization (Power, 2008). 
For example, it is possible that seasonal changes in hunting 
on the reservation and access to wild meat may contribute to 
seasonal changes in levels of food insecurity. As such, incor-
poration of indigenous perspectives from community mem-
bers should inform future development of community-specific 
measures of food insecurity. The food insecurity measure used 
in the current work was not developed by the community. 
However, the CAB did review the measure and found it to be 
culturally appropriate. Future efforts could add to or revise 
the measure in order to capture culturally-specific dimensions 
of food security which may be missing from the more widely 
used measure of food insecurity.

5 � Public health implications

The enduring impacts of colonization, genocide, and asso-
ciated historical trauma are root causes of the challenging 
socioeconomic conditions and high rates of chronic illnesses 
observed in these communities. Without acknowledging the 
context and roots of these deficits, it is possible to perpetuate 
stereotypes and stigmatization of AIs. Instead, there is a need to 
shift towards strength-based research, where instead of focus-
ing on shortcomings in AI communities, attention is shifted 
towards the harnessing of existing capacities and resources 
within the community which can successfully address persist-
ing inequities and challenges (Hyett et al., 2019).

Overall, the findings from this research provide evidence in 
support of calls for the development of long-term policies and 
programs supported and sustained by the federal government, 
which are focused on the provision of food assistance for AI 
communities. While these efforts are important and are likely 
to improve food insecurity, intervention efforts which focus 

on utilizing existing strengths to improve community health 
are equally important. These efforts are critical to addressing 
the socioeconomic inequalities and chronic health conditions 
observed in AI communities in a culturally appropriate way.

As an example, with the onset of the COVID-19 pandemic, 
Blackfeet community members rallied together to ensure that 
the elders in the community had access to fresh food (Mabie, 
2021). This program was inspired by a community value and 
strength, specifically respecting and prioritization of care for 
Blackfeet elders. Our findings suggest that such programs are 
of utmost importance to protecting the health of tribal nations 
such as the Blackfeet community, particularly in the context of 
a global pandemic. While programs focused on food assistance 
would surely help reduce food insecurity in the community 
during these times, federal programs which provide compre-
hensive unemployment benefits would further ease concerns 
of community members about being able to provide food for 
themselves and their families, thereby reducing food insecurity.

While the COVID-19 pandemic negatively affected eco-
nomic security, food insecurity, and health for a large portion of 
the global population, the negative implications of the pandemic 
are amplified for tribal communities such as the Blackfeet com-
munity. This is because such communities have very high levels 
of pre-pandemic poverty, have high incidence of chronic dis-
eases contributing to increased COVID-19 risk, have limited 
access to health care, and additionally have limited access to 
fresh food and produce on the reservation because of relative 
geographic isolation. These existing struggles and systemic bar-
riers linked to colonization and past and current traumas (Gone 
et al., 2019) are further intensified with the addition of stress-
ors which are specific to the COVID-19 pandemic, including 
concerns about how the already limited food resources will be 
further reduced because of the pandemic. Public health initia-
tives and federally supported programs should work to antici-
pate increased need in these communities for access to afford-
able food during crises such as the COVID-19 pandemic. Such 
efforts will immediately improve access to food for community 
members during particularly challenging times, and will over 
time reduce the degree to which sustained high levels of food 
insecurity contribute to the escalation of existing disparities in 
health for AI tribal communities. In conclusion, our findings 
highlight the need for strength-based community-driven inter-
ventions, along with federal policies and program, which work 
to reduce the systemic barriers that AI communities like the 
Blackfeet community continue to face, which are exacerbated 
during events such as the COVID-19 pandemic.

Author’s contribution  Neha A. John-Henderson designed the study 
with community members, implemented study, and wrote the article; 
Benjamin Oosterhoff conducted statistical analyses and helped with 
writing the paper. The following authors are community members who 
were involved in study design, data interpretation, and reviewed the 
article: Brad Hall, Lester Johnson, Mary Ellen Lafromboise, Melveena 
Malatare, and Emily Salois.

1344 N. A. John-Henderson et al.



1 3

Funding  Research reported in this publication was supported by the 
National Institute of General Medical Sciences of the National Insti-
tutes of Health under Award Number P20GM103474, P20GM104417, 
and U54GM115371. The content is solely the responsibility of the 
authors and does not necessarily represent the official views of the 
National Institutes of Health. Funders had not role in the design, analy-
sis, or writing of this article.

Data availability  The authors have access to all primary data which 
belongs to the Blackfeet Tribal Community. Authors will share data 
upon reasonable request and review by the Blackfeet Nation Institu-
tional Review Board.

Declarations 

Ethical approval  This study was conducted according to the guidelines 
laid down in the Declaration of Helsinki and all procedures involv-
ing research study participants were approved by the Blackfeet Nation 
Institutional Review Board. Written informed consent was obtained 
from all subjects/patients.

Conflict of interest  The authors have no conflicts of interest to declare.

References

Abrams, E. M., & Szefler, S. J. (2020). COVID-19 and the impact of 
social determinants of health. The Lancet, 8(7), 659–661.

Adams, E. J., Grummer-Strawn, L., & Chavez, G. (2003). Food inse-
curity is associated with increased risk of obesity in California 
women. The Journal of Nutrition, 133(4), 1070–1074. https://​doi.​
org/​10.​1093/​jn/​133.4.​1070

Benjamini, Y., & Hochberg, Y. (1995). Controlling the false discovery 
rate: A practical and powerful approach to multiple testing. Jour-
nal of the Royal Statistical Society: Series B (methodological), 
57(1), 289–300.

Blumberg, S. J., Bialostosky, K., Hamilton, W. L., & Briefel, R. R. 
(1999). The effectiveness of a short form of the Household Food 
Security Scale. American Journal of Public Health, 89(8), 1231–
1234. https://​doi.​org/​10.​2105/​ajph.​89.8.​1231

Blackfeet Community Health Assessment. (2017). https://​www.​cheer​equity.​
org/​black​feet-​commu​nity-​health-​asses​sment.​html

Broussard, N. H. (2019). What explains gender differences in food 
insecurity? Food Policy, 83, 180–194.

Center for Disease Control and Prevention. (2021). Covid Data tracker. 
https://​covid.​cdc.​gov/​covid-​data-​track​er/#​datat​racker-​home

Center for Disease Control and Prevention Newsroom release. 
(2021). https://​www.​cdc.​gov/​media/​relea​ses/​2020/​p0819-​covid-​
19-​impact-​ameri​can-​indian-​alaska-​native.​html

Center for Disease Control and Prevention Tribal Data release. 
(2021). https://​www.​cdc.​gov/​tribal/​data-​resou​rces/​infor​mation/​
chron​ic-​disea​ses.​html

Clay, L., Papas, M., Gill, K., & Abramson, D. (2018). Application 
of a Theoretical Model Toward Understanding Continued Food 
Insecurity Post Hurricane Katrina. Disaster Medicine and Pub-
lic Health Preparedness, 12(1), 47–56.

Devereux, S., Béné, C., & Hoddinott, J. (2020). Conceptualising 
COVID-19’s Impacts on Household Food Security. Food Secu-
rity, 12(4), 769–772.

Dinour, L. M., Bergen, D., & Yeh, M.-C. (2007). The food insecurity–
obesity paradox: A review of the literature and the role food stamps 
may play. Journal of the American Diet Association, 107, 1952–1961.

Dhurandhar, E. J. (2016). The food-insecurity obesity paradox: A 
resource scarcity hypothesis. Physiology & Behavior, 162, 
88–92. https://​doi.​org/​10.​1016/j.​physb​eh.​2016.​04.​025

Finney Rutten, L. J., Yaroch, A. L., Coln-Ramos, U., Johnson-Askew, 
W., & Story, M. (2010). Poverty, food insecurity, and obesity: A 
conceptual framework for research, practice, and policy. Journal 
of Hunger and Environmental Nutrition, 5, 403–415.

Gone, J., Hartmann, W., Pomerville, A., Wendt, D., Klem, S., & Burrage, 
R. (2019). The Impact of Historical Trauma on Health Outcomes 
for Indigenous Populations in the USA and Canada: A Systematic 
Review. The American Psychologist, 74(1), 20–35.

Gundersen, C., & Ziliak, J.P. (2015). Food insecurity and health out-
comes. Health Aff (Mill- wood). 34(11), 1830–1839.

Health, T. L. (2020). Food security in uncertain times. The Lancet. 
Planethealth, 4(6), E209.

Hyett, S., Gabel, C., Marjerrison, S., & Schwartz, L. (2019). Deficit-
Based Indigenous Health Research and the Stereotyping of Indig-
enous Peoples. Canadian Journal of Bioethics = Revue Cana-
dienne De Bioéthique, 2(2), 102–109.

Ivers, L. C., & Cullen, K. A. (2011). Food insecurity: Special consid-
erations for women. The American Journal of Clinical Nutrition, 
94(6), 1740S-1744S. https://​doi.​org/​10.​3945/​ajcn.​111.​012617

John-Henderson, N. A., Henderson-Matthews, B., Ollinger, S. R., Racine, 
J., Gordon, M. R., Higgins, A. A., Horn, W. C., Reevis, S. A., Running 
Wolf, J. A., Grant, D., & Rynda-Apple, A. (2019). Development of a 
Biomedical Program of Research in the Blackfeet Community: Chal-
lenges and Rewards. American Journal of Community Psychology, 
64(1–2), 118–125. https://​doi.​org/​10.​1002/​ajcp.​12352

Johnson, C. M., Sharkey, J. R., Lackey, M. J., et al. (2018). Relationship 
of food insecurity to women’s dietary outcomes: A systematic 
review. Nutrition Reviews, 76(12), 910–928. https://​doi.​org/​10.​
1093/​nutrit/​nuy042

Jung, N., De Bairros, F., Pattussi, M., Pauli, S., & Neutzling, M. 
(2017). Gender differences in the prevalence of household food 
insecurity: A systematic review and meta-analysis. Public Health 
Nutrition, 20(5), 902–916.

Mabie, N. (2021). https://​www.​great​falls​tribu​ne.​com/​story/​news/​
2020/​08/​03/​monta​na-​coron​avirus-​covid-​19-​black​feet-​reser​vation/​
53668​49002/

Martin, K. S., & Ferris, A. M. (2007). Food insecurity and gender are 
risk factors for obesity. Journal of Nutrition Education and Behav-
ior, 39(1), 31–36. https://​doi.​org/​10.​1016/j.​jneb.​2006.​08.​021

Mohr, K. (2020). Despite Shutdowns COVID-19 cases spike on Black-
feet reservation. https://​www.​mtpr.​org/​post/​despi​te-​shutd​owns-​
covid-​19-​cases-​spike-​black​feet-​reser​vation

Mook, K., Laraia, B. A., Oddo, V. M., & Jones-Smith, J. C. (2016). 
Food Security Status and Barriers to Fruit and Vegetable Con-
sumption in Two Economically Deprived Communities of Oak-
land, California, 2013–2014. Preventing Chronic Disease, 13, 
E21. https://​doi.​org/​10.​5888/​pcd13.​150402

O’Hara, S., & Toussaint, E. C. (2021). Food Access in Crisis: Food 
Security and COVID-19. Ecological Economics, 2021, 106859.

Power, E. M. (2008). Conceptualizing Food Security for Aboriginal 
People in Canada. Canadian Journal of Public Health / Revue 
Canadienne de Sante’e Publique, 99(2), 95–97. http://​www.​jstor.​
org/​stable/​41995​048

Seligman, H. K., Bindman, A. B., Vittinghoff, E., Kanaya, A. M., & Kushel, 
M. B. (2007). Food insecurity is associated with diabetes mellitus: 
Results from the National Health Examination and Nutrition Examina-
tion Survey (NHANES) 1999–2002. Journal of General Internal Med-
icine, 22(7), 1018–1023. https://​doi.​org/​10.​1007/​s11606-​007-​0192-6

Seligman, H. K., Laraia, B. A., & Kushel, M. B. (2010). Food inse-
curity is associated with chronic disease among low-income 
NHANES participants. The Journal of Nutrition, 140(2), 304–
310. https://​doi.​org/​10.​3945/​jn.​109.​112573

1345COVID-19 and food insecurity in Blackfeet Community

https://doi.org/10.1093/jn/133.4.1070
https://doi.org/10.1093/jn/133.4.1070
https://doi.org/10.2105/ajph.89.8.1231
https://www.cheerequity.org/blackfeet-community-health-assessment.html
https://www.cheerequity.org/blackfeet-community-health-assessment.html
https://covid.cdc.gov/covid-data-tracker/#datatracker-home
https://www.cdc.gov/media/releases/2020/p0819-covid-19-impact-american-indian-alaska-native.html
https://www.cdc.gov/media/releases/2020/p0819-covid-19-impact-american-indian-alaska-native.html
https://www.cdc.gov/tribal/data-resources/information/chronic-diseases.html
https://www.cdc.gov/tribal/data-resources/information/chronic-diseases.html
https://doi.org/10.1016/j.physbeh.2016.04.025
https://doi.org/10.3945/ajcn.111.012617
https://doi.org/10.1002/ajcp.12352
https://doi.org/10.1093/nutrit/nuy042
https://doi.org/10.1093/nutrit/nuy042
https://www.greatfallstribune.com/story/news/2020/08/03/montana-coronavirus-covid-19-blackfeet-reservation/5366849002/
https://www.greatfallstribune.com/story/news/2020/08/03/montana-coronavirus-covid-19-blackfeet-reservation/5366849002/
https://www.greatfallstribune.com/story/news/2020/08/03/montana-coronavirus-covid-19-blackfeet-reservation/5366849002/
https://doi.org/10.1016/j.jneb.2006.08.021
https://www.mtpr.org/post/despite-shutdowns-covid-19-cases-spike-blackfeet-reservation
https://www.mtpr.org/post/despite-shutdowns-covid-19-cases-spike-blackfeet-reservation
https://doi.org/10.5888/pcd13.150402
http://www.jstor.org/stable/41995048
http://www.jstor.org/stable/41995048
https://doi.org/10.1007/s11606-007-0192-6
https://doi.org/10.3945/jn.109.112573


1 3

U.S. Bureau of Labor Statistics. (2020). Employment Situation Sum-
mary. U.S. Bureau of Labor Statistics web site]. May 11, 2020. 
Available at: https://​www.​bls.​gov/​news.​relea​se/​empsit.​nr0.​htm. 
Accessed 8 June 2020.

USA Facts. (2020). https://​usafa​cts.​org/​visua​lizat​ions/​coron​avirus-​
covid-​19-​spread-​map/​state/​monta​na/​county/​glaci​er-​county

Wolfson, J. A., & Leung, C. W. (2020). Food Insecurity During 
COVID-19: An Acute Crisis With Long-Term Health Implica-
tions. American Journal of Public Health, 110(12), 1763–1765. 
https://​doi.​org/​10.​2105/​AJPH.​2020.​305953

Woodbury, R. B., Ketchum, S., Hiratsuka, V. Y., & Spicer, P. (2019). 
Health-Related Participatory Research in American Indian and 
Alaska Native Communities: A Scoping Review. International 
Journal of Environmental Research and Public Health, 16(16), 
2969. https://​doi.​org/​10.​3390/​ijerp​h1616​2969

Neha John‑Henderson   was born 
and raised in Fresno, California. 
She received her Ph.D. in Psy-
chology at the University of 
California, Berkeley, and later 
completed a postdoctoral fellow-
ship in Cardiovascular Behavio-
ral Medicine at the University of 
Pittsburgh. Since joining the 

Psychology department at Montana State University in 2016, she has 
worked in partnership with Blackfeet Community members to identify 
and understand factors which protect community members from poor 
health.

Dr. Benjamin Oosterhoff   is an 
Assistant Professor in the Depart-
ment of Psychology at Montana 
State University. He is primarily 
interested in identifying ways to 
improve the health and well-
being of marginalized groups.

Dr. Lester R. Johnson, III  Blackfeet/ 
Cree has served in Public Health 
as an administrator and education 
in the area of prevention and in 
higher education at the University 
of Montana-Missoula and Black-
feet Community College as fac-
ulty and Vice President of Work-
force development. Dr. Johnson 
currently teaches Food, Nutrition, 
Wellness and Culinary Arts at 
Browning High School in Black-
feet Nation. His four children 
contribute to the well-being of the 
world.

Mary Ellen Lafromboise  a Blackfeet 
tribal member, is a strong advocate 
for Tribal self-determination in all 
aspects of life. She has been a 
counselor, health administrator, 
teacher, tribal judge, and a member 
of several community governing 
boards. She and her husband, Con-
rad, are active in Blackfeet ceremo-
nial life along with their children 
and grandchildren.

Melveena Malatare   is currently 
working as a grief counselor and 
historical trauma educator at the 
Crystal Creek Lodge treatment 
center in Browning, Montana. 
She has worked in the coun-
seling field for the past 33 years. 
Historical trauma and its effects 
on her people is her primary 
focus as well as training others to 
carry on this work.

Emily Salois, MSW, ACSW  is a 
member of the Blackfeet tribe. 
She is a Community Research 
Associate with INBRE and the 
Center for American Indian and 
Rural Health Equity. She is com-
mitted to the well-being of Amer-
ican Indian tribes.

1346 N. A. John-Henderson et al.

https://www.bls.gov/news.release/empsit.nr0.htm
https://usafacts.org/visualizations/coronavirus-covid-19-spread-map/state/montana/county/glacier-county
https://usafacts.org/visualizations/coronavirus-covid-19-spread-map/state/montana/county/glacier-county
https://doi.org/10.2105/AJPH.2020.305953
https://doi.org/10.3390/ijerph16162969

	COVID-19 and food insecurity in the Blackfeet Tribal Community
	Abstract
	1 Introduction
	2 Methods
	2.1 Participants and procedure
	2.2 Measures
	2.2.1 Food insecurity
	2.2.2 Demographic characteristics

	2.3 Analytic technique

	3 Results
	3.1 Growth in food insecurity in Blackfeet Community
	3.2 Individual differences in food insecurity

	4 Discussion
	5 Public health implications
	References


