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Abstract: Confusing health messages and environmental changes intended to prevent the spread
of the COVID-19 virus have affected the dietary behavior of older African Americans. We inves-
tigated the impact of COVID-19-related factors on diet quality and the relationship between food
access and diet quality. We surveyed 150 African Americans aged 55 years and above during the
COVID-19 pandemic. The data obtained included socio-demographic and health information, and
COVID-19-related knowledge and perceptions. Dietary intake data was obtained using the Diet
History Questionnaire III. Analyses included bivariate and multivariable statistics. Overall, based on
United States Department of Agriculture guidelines, the diet quality of older African Americans was
poor. Lower knowledge and a lower perceived threat of COVID-19 were significantly associated with
poor diet quality. Additionally, older African Americans with chronic diseases and food insecurity
had poor diet quality. The COVID-19 pandemic has highlighted the fragility of diet quality. The
combined impact of poor knowledge and perceived threat of COVID-19, chronic disease, and food
insecurity contribute to poor diet quality in this population. This study adds to the well-known
need for strategies to support the right to a healthy diet, particularly during COVID-19 and future
pandemics. Proactive interventions to counteract the potential consequences of poor diets are needed.

Keywords: diet quality; COVID-19; older adults; African American; food insecurity; food environment

1. Introduction

Older African Americans (AA) are disproportionately burdened by morbidity and mor-
tality from the leading causes of death in the US, including cardiovascular disease, diabetes,
hypertension, and cancer [1]. Although the importance of a healthy diet for disease prevention,
healthy aging, and longevity is well documented [2], many older African Americans fail to
adequately meet dietary guidelines based on expert recommendations [3–7]. Dietary behavior
during the COVID-19 pandemic was further complicated by confusing health messages,
which led to wavering knowledge of COVID-19 and varying perceptions of the threat of the
pandemic. Although the severity of the pandemic has eased, poor dietary intake during the
pandemic could contribute to long-term detrimental health effects among older adults.

The significance of accurate, unified, and timely public health messages was clearly
demonstrated during the pandemic [8–12]. Mixed messages about the severity, risk of
transmission, prevention, and treatment of COVID-19 left many worried and unsure
which messages were scientifically sound and which were myths [9,11]. In many AA

Int. J. Environ. Res. Public Health 2023, 20, 5274. https://doi.org/10.3390/ijerph20075274 https://www.mdpi.com/journal/ijerph

https://doi.org/10.3390/ijerph20075274
https://doi.org/10.3390/ijerph20075274
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/ijerph
https://www.mdpi.com
https://orcid.org/0000-0001-6153-7870
https://orcid.org/0000-0002-4731-8927
https://orcid.org/0000-0001-9077-5798
https://doi.org/10.3390/ijerph20075274
https://www.mdpi.com/journal/ijerph
https://www.mdpi.com/article/10.3390/ijerph20075274?type=check_update&version=2


Int. J. Environ. Res. Public Health 2023, 20, 5274 2 of 10

communities, access to testing and eventually vaccines was delayed. These delays, coupled
with the disproportionate rate of COVID-19 infections and deaths among AA, may have
increased the perceived threat of COVID-19 [9]. Moreover, COVID-19 vaccine hesitancy [13]
and general negative aptitudes/mistrust belief toward the healthcare system [14] have
been reported among AAs. Grounded in the health belief model (HBM), individuals’
perceptions of their susceptibility to COVID-19 illness, the severity of risk, the potential
benefits of health actions in preventing susceptibility, and physical, psychological, financial,
and other barriers related to COVID-19 prompted them to adopt healthy or unhealthy
dietary behaviors.

In addition to individual behavioral factors, external factors influenced dietary choices
and access to adequate and healthy foods during the pandemic. Growing evidence indicates
that restrictions to free movement negatively affected peoples’ dietary behaviors [15–18].
These mandates disrupted the availability and access to quality foods via multiple pathways,
including food shortages, shopping limitations, rising costs of commodities, reduced work-
force, and financial constraints [19]. These social and economic limitations put a strain on the
food environment and compounded the burden of food insecurity. The greatest impact of these
changes was felt by older people, low-income individuals, and minorities [20–27]. Among
older adults, food insecurity was also associated with higher psychological distress [25,26]
and vulnerability to COVID-19 infection [23].

The purpose of this study was to assess the impact of knowledge and the perceived
threat of COVID-19 on diet quality among older African Americans. Additionally, we
investigated the association between the food environment, food insecurity, and diet quality
during the COVID-19 pandemic.

2. Methods

Participants: We analyzed data from the COVID-19, Food Insecurity, Exercise and
Diet (C-FED) study. The C-FED study was a cross-sectional ‘add-on’ component to a
larger intervention among older African American parishioners living in an underserved
and under-resourced area of South Los Angeles [28,29]. Participants were eligible for
recruitment if they were African American adults aged 65 years or older, or aged 55–64 years
with a chronic medical condition. Informed consent was obtained prior to participation.
Data was collected by trained interviewers. Interviews were conducted in intervals and
took 3–5 h per participant. The study was approved by the Charles R. Drew University of
Medicine and Science IRB.

Measures: Study surveys were completed variously through online links, by tele-
phone, or in person with study staff. Data obtained included socio-demographic and health
information, COVID-19 perceptions and knowledge, and three questions about the local
food environment [30]. We also obtained dietary intake data using the Diet History Ques-
tionnaire (DHQ) III. This instrument has been validated using 24 h recalls from the National
Health and Nutrition Examination Survey (NHANES) and biomarker studies [31,32]. The
DHQ III consists of 135 food and beverage items and 26 dietary supplements, and partici-
pants are required to answer questions regarding the type, frequency, and serving sizes
of foods, beverages, and dietary supplements consumed within the previous 12 months.
The questionnaire allows for separate scores for various nutrients and food groups, as
well as an overall food quality score (Healthy Eating Index-2015: HEI-2015). Detailed
analytical instructions and coding are provided by the NCI to analyze the DHQ III [33].
Food insecurity was measured using the validated six-item short form of the food security
survey developed by the National Center for Health Statistics [34]. Participation in the
DHQ III and food insecurity surveys was optional.

2.1. Outcome Variable

Healthy eating index: The HEI-2015 (hereafter HEI) was computed based on responses
to the DHQ. The HEI is a measure of diet quality based on how closely the diet aligns
with governmental recommendations. The total score is calculated based on all foods on a



Int. J. Environ. Res. Public Health 2023, 20, 5274 3 of 10

scale ranging from 0–100, with 100 being perfectly aligned with the recommendations. We
categorized the subscale variables based on the grading scheme suggested by the USDA,
where 90–100 = A; 80–89 = B; 70–79 = C; 60–69 = D; and <60 = F. Due to the small numbers
in some categories, we combined grades, so that A–C = moderate–high quality and D–F =
fair–poor quality.

2.2. Independent Variables

COVID-19-related constructs: Participants responded to questions about their knowl-
edge of COVID-19, their perceived threat of COVID-19, and attitudes toward COVID-19
vaccination using multiple items adopted from the PhenX COVID-19 library [35]. The
PhenX (consensus measures for Phenotypes and eXposures) Toolkit is a web-based, pub-
licly available catalog of recommended measurement protocols of phenotypes and expo-
sures [36,37].

Attitudes toward COVID-19 vaccination: This variable was measured using
10 items adopted from the Sage Vaccine Hesitancy Report. Participants were
asked to report whether they strongly disagreed, disagreed, neither disagreed
nor agreed, agreed, or strongly agreed with statements that were indicative of
their attitudes toward the COVID-19 vaccination. A total score was calculated as
the average score of the items, ranging from 1: very negative to 5: very positive.

Knowledge of COVID-19: These consisted of 21 true/false items with themes
related to symptoms, how the virus is spread, and methods of protection from
infection. A total score was calculated. A high score was indicative of greater
COVID-19 knowledge.

Perceived Threat of Infection (risk) of COVID-19: Using a scale of zero to seven,
participants were asked their agreement with the following statements: (1) think-
ing about the coronavirus (COVID-19) makes me feel threatened; (2) I am afraid
of the coronavirus (COVID-19); (3) I am worried that I or people I love will get
sick from the coronavirus (COVID-19); (4) I am stressed around other people
because I worry I will catch the coronavirus (COVID-19); and (5) I have tried
hard to avoid other people because I do not want to get sick. The average of these
scores computed the “perceived threat” score. A high score was indicative of a
greater perceived threat of COVID-19.

2.3. Other Variables

Food Access: This was measured using questions related to food insecurity and food
environment adopted from the USDA food and nutrition service [38]. To avoid multi-
collinearity between the food access items, principal component analysis was used to
identify potential factors underlying these items. Orthogonal rotation produced two
distinct factors, explaining over 79% of the variance. The first factor explained 40% of the
variance while the second factor explained 39% of the variance. All items had primary
loadings over 0.673, and no item had a cross-loading above 0.235.

Food Insecurity: The first factor produced by the orthogonal rotation was asso-
ciated with four of the six items that measured food insecurity. The Cronbach’s
alpha coefficient for these four items was calculated to be 0.810. A higher score on
this index reflects a higher level of food insecurity. This factor is associated with
following items: In the past 12 months, (1) I/We could not afford to eat balanced
meals; (2) Did you/other adults in your household ever cut the size of your meals
or skip meals because there wasn’t enough money for food?; (3) Did you ever eat
less than you felt you should because there wasn’t enough money to buy food?;
and (4) Were you ever hungry but didn’t eat because you couldn’t afford enough
food? Responses to (1) and (2) were often true, sometimes true, never true, don’t
know or refused. Responses to (3) and (4) were yes, no, don’t know or refused.
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Food Environment: The second factor was associated with the 3 items that
measure food environment. The Cronbach’s alpha coefficient for these 3 items
was calculated to be 0.962. This factor is associated with the following items:
(1) The fresh fruits and vegetables in my neighborhood are of high quality;
(2) A large selection of fresh fruits and vegetables is available in my neighborhood;
and (3) A large selection of low-fat products is available in my neighborhood.
Responses choices were on a 5-point Likert scale, ranging from strongly agree to
strongly disagree. A higher score on this index reflects a higher level of perceived
environmental food difficulty.

Health-Related Variables: Participants reported their general physical health (good/fair/poor),
diagnosed chronic conditions, and COVID-19 vaccine status.

Socio-Demographic Variables: Participants reported their age, gender, level of educa-
tion, living arrangements, and insurance status. We did not include a measure of income in
the analyses because it was strongly correlated with food insecurity.

2.4. Data Analysis

We present participants’ descriptive statistics and bivariate relationships between
diet quality (HEI), COVID-19 knowledge and perceived threat, health status, and socio-
demographic variables. HEI was normally distributed, so we used t-tests and Pearson
correlations to test for significant associations. We used multivariable linear regression to
examine associations of dietary quality and knowledge and perceived threat of COVID-19,
controlling for potential confounding factors: food environment and food insecurity orthog-
onal factors, and other health and socio-demographic factors. Analyses were conducted in
SPSS 27 and SAS 9.4. A p-value < 0.05 was considered statistically significant.

3. Results

Overall, 150 participants completed the baseline surveys. Of these, 118 participants
also completed the DHQ III and food insecurity surveys and are included in this analysis
(Table 1). Most (70%) participants were female. The mean age was 69 (SD: 9), and almost
a quarter were 75 years or older. Almost 14% of the participants had never completed
high school. One out of three lived alone, and 98% had health insurance. Over 35% of
the participants self-reported their physical health as poor or fair. The average number of
chronic conditions was two. More than half and more than one-third of the participants
had at least two or at least three medical conditions, respectively. The most prevalent
diseases were hypertension (59%), COPD or asthma (24%), diabetes mellitus (22%), and
heart disease (11%). The mean HEI was 67.41 (SD: 8.92), which would earn a ‘D’ using
USDA suggested scoring.

In the bivariate analysis, diet quality was significantly associated with the perceived
threat of COVID-19 (r = 0.23, p = 0.016) but not with knowledge of COVID-19 (r = 0.16,
p = 0.086). Food insecurity was negatively correlated with HEI (r = −0.21, p = 0.028), but
food environment was not (r = 0.04, p = 0.678). The only demographic variable that showed
a significant bivariate association with diet quality was gender, where women had a better
diet quality (higher HEI) than men (68.6 vs. 64.6; p = 0.022). Age, level of education, living
arrangements, financial strain, health insurance, physical health status, and COVID-19
vaccination status were not significantly associated with HEI.

Multivariate Analysis: After controlling for confounding variables, both increased
knowledge of COVID-19 (p = 0.010) and perceived threat of COVID-19 (p = 0.004) were
positively and significantly associated with diet quality (Table 2). Food insecurity and the
number of chronic conditions were negatively associated with diet quality (p = 0.042 and
p = 0.033, respectively).
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Table 1. Characteristics of study participants (n = 118).

Categorical Variables N (%)

Age
55–64 40 (33.9)
65–74 53 (44.9)

75 and older 25 (21.2)

Gender
Male 36 (30.5)

Female 82 (69.5)

Education
Less than high school degree 16 (13.6)

High school degree 28 (23.7)
Some college 48 (40.7)

Bachelor’s degree 12 (10.2)
Master’s or doctorate degree 14 (11.9)

Living arrangements
Lives alone 40 (33.9)

Does not live alone 78 (66.1)

Has insurance
Yes 116 (98.3)
No 2 (1.7)

Physical health
Excellent/very good 33 (26.5)

Good 42 (36.2)
Fair/poor 41 (35.4)

Chronic conditions
Hypertension 69 (59.5)

COPD or asthma 28 (24.1)
Diabetes 26 (22.4)

Heart disease 11 (9.5)
At least 2 conditions 67 (57.7)
At least 3 conditions 34 (29.3)

Fully vaccinated for COVID-19
Yes 99 (83.9)
No 19 (16.1)

Any level of food insecurity
Yes 86 (26.5)
No 31 (73.5)

Continuous variables Mean (SD)

Age 68.52 (8.7)
Number of chronic conditions 1.99 (1.42)

Diet Quality (HEI) (range = 0–100) 67.41 (8.92)
Knowledge of COVID-19 (range 0–2) 1.50 (0.39)

Perceived threat of COVID-19 (range 0–7) 3.54 (2.17)
Attitudes toward COVID-19 vaccination (range 1–5) 4.04 (0.77)

Average raw score for food environment variables (range 1–5) 3.75 (1.06)

Table 2. Associations with dietary quality: results of multivariable regression.

Variable/Index Standardized Coefficients Beta Std. Error Sig.

Age −0.013 0.105 0.892

Gender −0.153 1.831 0.118

Education −0.120 0.781 0.250

Living arrangements −0.076 1.804 0.442
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Table 2. Cont.

Variable/Index Standardized Coefficients Beta Std. Error Sig.

Insurance −0.749 6.009 0.901

Number of chronic conditions −0.228 0.625 0.033

Knowledge of COVID-19 (low to high) 0.264 2.298 0.010

Perceived Threat of COVID-19 (less to high) 0.306 0.412 0.004

Attitudes toward COVID-19 vaccination −0.112 1.156 0.278

Food environment −0.046 0.860 0.639

Food insecurity −0.204 0.848 0.042

Significance 0.005

R-Square 0.245

Note: Dependent Variable: HEI. Bold indicates significant at p < 0.05.

4. Discussion

Given that poor dietary intake is associated with long-term detrimental health effects,
especially among older adults, our study investigated the dietary habits of older adults
during the COVID-19 pandemic. We explored the impact of knowledge and the perceived
threat of COVID-19 on diet quality. We also explored the impact of food access on diet
quality during the pandemic. To our knowledge, this is the first study to report these
relationships among underserved, older AA adults during the COVID-19 pandemic.

Our study shows that the diets of underserved African American older adults were
generally of fair to poor quality. According to USDA diet quality scoring, the mean score
was a ‘D’. Due to mandated restrictions and personal fears, many Americans reported
changes in food expenditures, shopping behaviors, and increases in online grocery shop-
ping [39]. The ideal way to obtain food during the pandemic was by delivery, which neces-
sitated the use of the internet or ordering apps, methods that may not be ideal for many
older adults and underserved communities [40]. For the elderly, barriers to using these
innovative methods include inadequate internet connectivity, poorly performing devices,
inadequate technology literacy, and dissatisfaction with the quality of food items [40–42].
Additionally, food shortages, especially of fresh fruits and vegetables, may have obligated
many families to adjust their diets [43,44], with more families opting for food with longer
shelf-lives [42]. Other factors contributing to poor quality diet include overall financial
constraints due to loss of jobs, limited financial resources to stockpile food, more people to
feed at home, inability to participate in food pantries and/or congregate meals, and social
isolation [39,45,46].

Consistent with the HBM, individuals who perceived COVID-19 as a threat were
more likely to have a higher quality diet. Those with higher knowledge of COVID-19
had a better diet quality. These positive relationships were independent of other factors
that could potentially mediate these effects, such as gender, living status, education, and
food insecurity, suggesting that individual dietary behavior played a greater role than
external factors. A systematic review of 38 international articles showed that the COVID-19
pandemic led to reductions in household food waste, improved cooking behaviors, and
food consumption [47]. Other studies evaluating the effect of knowledge and/or perceived
threat of COVID-19 found similar positive relationships with the adaptation of protective
measures such as handwashing, social distancing, and hygiene rules [8,48–50]. Therefore,
it is plausible that perception of the harm of COVID-19 and knowledge of associated
risks and protective measures prompted the adoption of healthy behaviors, including the
consumption of a healthy diet that contains nutrients reported to boost immunity and
prevent inflammation such as vitamins B12, C, D, zinc, and iron [51–53].

In our study, food insecurity, but not the food environment, was associated with
diet quality. Similar to our study, food insecurity has been widely reported among older
adults [27] and is disproportionately high among racial/ethnic minority groups [24,54].
Examining the impact of COVID-19 shutdowns on food insecurity among predominantly
African American adults residing in an under-resourced community, Dubowitz and col-
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leagues revealed that, despite steady declines since 2011, food insecurity increased from
21% in 2018 to 36% in 2020 and soared to 80% as a result of the pandemic [24]. Our finding
of the lack of an association between diet quality and the food environment suggests that
the mere presence of quality foods available in the neighborhood does not translate to
healthy diets. Therefore, having healthy food available in the neighborhood but in the
setting of individuals’ food insecurity is futile. More research is needed to understand the
intersection of food insecurity, food environment, and diet quality in order to facilitate
effective, community-centered intervention strategies.

Our study shows that the diets of the underserved African American older adults,
particularly those with chronic conditions, do not meet healthy eating guidelines. In our
study, participants with more chronic conditions had poorer diet quality, further increasing
their health risks. Indeed, it has been well-established that among older adults, underserved
African Americans are at a greater risk for suboptimal diets and chronic health conditions
than their Caucasian counterparts [5,55]. It is worth noting that only 14.7% of our sample
reported no chronic conditions. More than half and around one-third reported having
at least two or three chronic conditions, respectively. Cardiovascular disease risk factors
such as hypertension and diabetes were prevalent. Considering that underserved African
American older adults have poor diet quality, food insecurity, and an overabundance
of chronic conditions, intervention strategies are needed to address the needs of this
group. Health policy discussions should focus on positive and accurate health messages,
eliminating food insecurity, and fair distribution of health resources. Special focus should
be on those living with chronic conditions. Chatters and colleagues [56] contend that racism
and ageism together shape higher risks for coronavirus exposure, COVID-19 disease, and
poor health outcomes for underserved older African Americans. If not mitigated, the effects
of dietary changes during the COVID-19 pandemic may contribute to poor health outcomes
in the future.

Limitations: This study had some limitations. The study utilized a convenience sam-
ple which could limit its generalizability. The small sample size also limits our confidence
regarding the generalizability of the findings, particularly the non-significant associations.
However, despite the small sample size, data collection by trained interviewers was rigor-
ous, taking 3–5 h for each participant. Additionally, due to the cross-sectional design, the
diet quality of the participants prior to the pandemic is unknown.

5. Conclusions

In addition to physiological changes during aging, periods of poor dietary intake can
have long-term detrimental health effects. Therefore, interventions are needed, particularly
for older underserved African Americans with chronic diseases, to counteract the effects of
poor-quality diets induced by COVID-19.
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