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Abstract

The COVID-19 pandemic creates psychological concerns and stress and its impacts are more extreme for those with health
concerns residing in socially and economically disadvantaged communities, such as residents of Flint, Michigan. This study
assesses the stress level among people who received community assistance in the first 3 months of COVID lockdowns. Fur-
ther, it examines associations between stress and physical and mental health status. We measured perceived stress, health
concerns, mental distress, and perceived physical and mental health from 106 survey respondents. Comparisons of stress
levels by demographics showed that females, high school graduates, and homeowners had higher stress levels than its coun-
terparts. Results from general linear models showed that stress was highest among those with high levels of psychological
distress, perceived poor mental health, and more health concerns. The associations between poor perceived physical health
and stress were marginal. Homeowners and high school diploma holders showed lower stress levels. This research suggests
community health practices tailored to community characteristics and culture will have the greatest impact on stress and

health problems in underserved communities.
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Introduction

The COVID-19 pandemic, much like prior pandemics, has
increased health and psychological risks and challenges in
the United States [1]. Such stress disproportionately affects
socially and economically disadvantaged communities, not
least because it has aggravated disparities in health, social,
economic, and environmental domains [2]. Decreased access
to health care services, financial uncertainty, social isolation
caused by the lockdown, and higher risk of exposure to the
disease through employment that requires in-person contact
also further imperil vulnerable people [2, 3].

Flint, Michigan, has had a large socioeconomically dis-
advantaged population since General Motors closed mul-
tiple plants in the city in the 1970s and 80s. The city has
suffered high unemployment rates, escalating crime rates,
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unstable housing, high rates of food insecurity, and multi-
ple environmental challenges. Research on Flint specifically
and the United States broadly shows that food insecurity
and unstable living conditions contribute to uncertainties,
physical health problems, and mental health issues [4, 5].
Then in 2016 the Flint water crisis, in which the city drink-
ing water contained high lead levels increased poor physical
and psychological health outcomes [6]. Residents reported
that the water crisis increased their stress levels, including
their household labor stress and emotional stress, as con-
cerns about water quality continued and uncertainty as to the
long term effects of the crisis was high [7-9]. A comparison
of mental and physical health status among Flint residents
in 2016 and 2018 showed that crisis-related stress and fear
remained high [10]. Residents of Flint had behavioral health
concerns, poor perceived mental and physical health, and
health problems associated with lead exposure [8, 10—12].
Additionally, the stigma of poverty and social failure and
financial burdens created by the water crisis increased stress
as well [9, 13]. Residents had experienced financial difficul-
ties and increased distrust of the health care system, public
health officials, and local and state governments [8, 14].
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COVID-19 exacerbated trauma and stress in the commu-
nity, and it hit Flint hard. Almost a fifth (18.3% of residents)
had been infected by May 2022 [15]. As well, vaccination
rates were low, likely reflecting the impact of trauma and
distrust in government [16]. Genesee County overall had
a vaccination rate of 59%, while lower than 40% of Flint
residents had been vaccinated by May 2022 [15].

The current study assesses stress levels and physical and
mental health status of economically and environmentally
disadvantaged Flint residents as reported in March 2020 to
May 2020. We hypothesize that Flint residents who are con-
cerned about their health but have limited mobility, either
from a lack of transportation or due to physical limitations,
as well as limited financial resources may show the greatest
impact. This group would have limited health care access
during the COVID-19 lockdown. Likewise social isolation
might exacerbate their mental and physical challenges, with
those facing food insecurity and lack of infrastructure expe-
riencing the greatest impact.

Examining their stress level and the health status will
increase our understanding of degrees of stress among Flint
residents and areas that community health and social ser-
vices can address. Further, by revealing associations between
stress and health status, the analysis will detect groups that
are particularly vulnerable in stressful situations such as a
global pandemic, offering guidelines for the targeting of
interventions to decrease stress and improve health status
among the most vulnerable.

Materials and Methods
Sample

This community-based survey research is based on partner-
ship and collaboration between a non-profit agency and a
university research team. The R. L. Jones community out-
reach center (COC), the community partner, working in
collaboration with Flint’s Mass Transportation Authority
(MTA Flint), provides a weekly delivery service to eligible
Flint residents. Its clients consist of residents who qualify
for free public transportation by MTA Flint due to limited or
low income and limited mobility due to disability or lack of
transportation, or due to family situation (e.g. care taking).
Most of its clients live in North Flint (zip codes 48504 and
48505), which has a high poverty rate and meets the U.S.
Department of Agriculture definition of a food desert.
Some clients directly contacted the COC for food aid,
but many come through referrals from community agencies
such as the Genesee Health Systems and the Community
Health Access Programs. COC workers deliver canned food,
dried food, fresh produce, and frozen meats along with water
filters and information about available community services
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(such as fliers and informational brochures, community
news, and website information). COC purchases the food
delivered from the Food Bank of Eastern Michigan.

Data Collection Procedure

Data was collected through a self-reported questionnaire sur-
vey. A trained undergraduate research assistant accompanied
the two COC staff members making deliveries. The research
staff explained the purpose of the survey and handed it to
clients in the first week of March, 2020. At the time COC
was making deliveries to 904 households every week; at
642 households (71.02%) someone was present to receive
the delivery and the survey was disseminated to them. A
week later Flint’s COVID-19 lockdown began and the COC
service coordinator called each household that received the
survey and encouraged them to return it. By May 2020, 108
(16.82% of those distributed) had been returned.

The Institutional Review Boards at the University of
Michigan (HUMO00172134) approved this study. The Com-
munity Based Organization Partners Community Ethics
Review Board, which conducts a community-based and
community driven review process in Flint, also reviewed it,
as it does all community-academic partnerships conducted
in the city.

Missing Data

Among 108 surveys returned, two (1.86%) were not included
in the data. In one case the respondent did not sign the con-
sent form and the other they completed only the first page,
resulting in 106 usable surveys (98.14%). The remaining
surveys contained an acceptable amount of missing data
(8.53% of total data points). We estimated missing data
using expectation maximization in order to maximize sta-
tistical power and reduce potential bias caused by ad hoc
methods of handling missing data [17]. Little’s Test of Miss-
ing Completely at Random (Little’s MCAR) showed that the
pattern of missing data could be considered “ignorable,” or
missing at random and appropriate for estimation (Little’s
MCAR »*=3595.073 (df=3611), p=0.571).

Measurement
Perceived Stress

We used the Perceived Stress Scale (PSS 10-items, [18]) to
measure life stress among residents. The PSS is a standard-
ized measurement which assesses globally perceived stress
as a degree to which respondent’s life is appraised as stress-
ful, unpredictable, uncontrollable, and overloading [18]. Ten
items started with the following statement: “During the last
month, how often have you felt that...” Six items indicated
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negative perception (e.g., “Upset because of something that
happened unexpectedly,” “Nervous and stressed”) and four
items indicated positive perception (e.g., “Confident about
my ability to handle my personal problems’). Responses
were given on the O to 4 scale, ranging from never (0) to
very often (4). After reversing responses of the four positive
items, total scores were calculated by summing up all items.
A higher score indicates greater stress. The PSS has demon-
strated adequate internal consistency and validity [18] and
showed invariant regarding race, sex, and education [19].
The internal reliability (Cronbach’s alpha) for PSS was 0.71.

Health Status

Physical Health We measured residents’ physical health
status in two different ways: the number of health concerns
they reported and their perceived physical health status.
Residents were asked to mark all health concerns that they
currently have among 10 items including diabetes, hyperten-
sion, high blood cholesterol, heart disease, stroke, asthma,
arthritis (joint symptoms), skin cancer, other cancer, and
kidney disease (e.g. kidney stones, bladder infection). Those
items were selected from the Behavioral Risk Factor Sur-
veillance System (BRFSS), which collects health-related
risk behaviors, chronic conditions, and perceived health in
all 50 states and the District of Columbia via annual tel-
ephone surveys [20]. Then we counted the number of health
concerns that respondents reported to create a continuous
variable which indicates the current health concerns. Addi-
tionally, we used a survey question to create a variable which
indicates a resident’s perceived physical health: “Would you
say that in general your physical health is... (a) excellent,
(b) very good, (c) good, (d) fair, or (e) poor.” We combined
these categories into two groups. Those who answered that
their physical health is excellent, very good, or good were
coded as having good perceived physical health, and those
who reported fair or poor were coded as having poor per-
ceived physical health.

Mental Health Mental health status was measured in two
different ways. First, the survey asked about perceived men-
tal health using the following statement: “Would you say
that in general your mental health is...” Those who per-
ceived their mental health was “excellent,” “very good,” or
“good” were coded as having good mental health, and those
who reported “fair” or “poor” were coded as having poor
mental health. Additionally, we measured psychological
distress using the Kessler Screening Scale for Psychological
Distress (K6). The K6 is a six-item scale developed to pro-
vide a brief valid screen for the Diagnostic and Statistical
Manual of Mental Disorders 4th edition serious mental ill-
ness [21]. The K6 has been widely validated nationally and
internationally as a tool to assess serious mental illness and

psychological distress with adequate internal consistency
and reliability [21]. Respondents were asked how often in
the preceding 30 days they had felt nervous, hopeless, rest-
less or fidgety, worthless, so depressed that nothing could
cheer them up, and felt everything was an effort. Responses
were given on a scale from O (none of the time) to 4 (all of
the time) and summed to calculate total scores. The internal
reliability (Cronbach’s alpha) for K6 was 0.93.

Demographics

We collected demographics such as gender (male vs.
female), education level (High school graduate vs. less than
high school graduate), ethnicity (African American or other
races), housing tenure (living in a home they own vs. living
in the rental housing or other arrangement), living alone (yes
or no), having a disability (yes or no), and age to understand
the sample characteristics.

Data Analysis

We conducted the data analysis using SPSS 28.0. The char-
acteristics of the survey participants were described by the
mean, standard deviation (SD), frequency, and percentages.
Independent samples t-tests were used to examine different
stress levels by demographics and the health status. General
linear regressions were used to examine the associations of
stress with physical and mental health status after control-
ling for demographics.

Results

Table 1 describes the characteristics of respondents. They
were 61 years old on average (SD=13.2) ranging from 29
to 97. The majority were female (n=77, 72.6%) and African
American (n=82, 77.4%). 41.5% (n=44) had completed
high school education or had higher levels of education.
40.6% (n=43) lived alone. More than three quarters (n=281,
76.4%) reported that they had a disability. The majority
(n=282, 77.4%) were not homeowners. On average respond-
ents had 2.2 health concerns (SD=1.6). The average stress
level score was 16.7 (SD=6.5) and psychological distress
score was 6.0 (SD=6.2). Almost half (n=51, 48.1%) per-
ceived that their physical health status was poor and 36.8%
(n=39) perceived their mental health status as poor.

Table 2 describes the differences in the stress level by
demographic characteristics and health status among the
study sample. An independent sample t test showed that
females M =17.5, SD =6.8) had higher levels of stress
than males (M =14.7, SD=5.3) in the study sample,
1(104)=2.05, p=0.043. Those who completed high school
or had higher levels of education M =14.7, SD =6.0)
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Table 1 Sample Statistics (N=106)

Items (range) Mean Standard
deviation
Age (29-97) 60.9 13.2
Number of health concerns (0-6) 2.2 1.6
Stress level (PSS: 0-35) 16.7 6.5
Mental distress score (K6: 0-24) 6.0 6.2
N %

Gender

Female 77 72.6

Male 29 27.4
Race

African American 82 77.4

Other races 24 22.6
High school grad or higher 44 41.5
Having disability 81 76.4
Live in their own house 24 22.6
Live alone 43 40.6
Perceived health

Poor physical health 51 48.1

Poor mental health 39 36.8

had lower levels of stress than those who did not com-
plete high school (M =18.2, SD=6.6), #(104) =2.82,
p=0.006. Those who lived in their own house (M =13.8,
SD =6.2) had low stress scores compared to those who
lived in the rental housing or had other arrangements
M=17.6, SD=6.4), #(104)=2.58, p=0.011. The stress
levels varied by physical and mental health perceptions.
Those who perceived physical health as poor (M =18.5,
SD =5.0) had higher stress scores than those who per-
ceived physical health as good (M =15.1, SD=7.4),
1(104)=2.76, p=0.007. Those with poor perceived mental
health (M =20.9, SD=5.6) had a lot higher levels of stress
than those with good perceived mental health (M = 14.3,
SD=5.8), #(104)=5.68, p<0.001.

We conducted generalized linear modeling to exam-
ine the associations between health status and stress by
controlling demographics. Table 3 presents four different
models which show the results from generalized linear
modeling of four different physical and mental health indi-
cators for stress. Residents who perceived their mental
health as poor (p=5.45, p <0.001) and had high levels of
psychological distress (B=0.61, p <0.001) were found to
have high levels of stress. Those who perceived physical
health as poor had high stress levels but it was marginally
significant (B =2.48, p=0.051). Those with more health
concerns had high levels of stress (f =0.89, p=0.046).
Those who lived in their own house (ff ranged from —3.43
to -3.07) and completed high school (f ranged from — 3.35
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to — 2.47) had low levels of stress except for psychological
stress in Model 4.

Discussion

This study revealed the stress level and health status among
samples experiencing economic and other hardship drawn
from a city that had already experienced profound envi-
ronmental hardship in years leading up to the pandemic,
as well as in the early months of the COVID-19 pandemic.
By highlighting the physical and mental health statuses of
residents and examining their relationships with perceived
stress, this study suggests the directions and strategies which
are suited for those who have physical and psychological
concerns by considering community-specific challenges and
characteristics.

Descriptive statistics show that the stress score of the
study sample was 16.7 on average (SD=6.5). This is con-
siderably higher than the general population showed in
the previous study, which was 13 [22], and comparable
to the general population during the economic downturn
in 2008-2009 [22]. The current study did not capture the
major cause of stress. However, previous studies suggest that
elevated stress levels during this period stemmed from the
increased health risks, lockdown, and social isolation [1].
Given evidence that stress and concerns regarding financial
issues and water quality remained strong in 2018 [10], lin-
gering effects of the Flint water crisis may also play a role.
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Table 2 Difference in stress levels by demographics and health
(N=106)

Stress score t statistics

M SD

Gender
Female (n=77) 17.5 6.8 2.05*
Male (n=29) 147 53

Race
African American (n=82) 16.6 5.8 0.29
Other race groups (n=24) 17.2 8.7

Complete high school
Yes (n=44) 147 6.0 2.82%%
No (n=62) 182 6.6

Having disability
Yes (n=81) 172 69 1.21
No (n=25) 154 52

Living arrangement
In their own house (n=24) 13.8 6.2 2.58%*
In the rental housing or other (n=282) 17.6 6.4

Live alone
Yes (n=43) 169 56 0.18
No (n=63) 16.7 7.2

Physical health
Good (n=55) 15.1 7.4 2.76%
Poor (n=51) 18.5 5.0

Mental health
Good (n=67) 143 58 5.6
Poor (n=39) 20.9 5.6

#%p <0.001, #*p <0.01, *p <0.05

Diverse environmental challenges that Flint residents have
been exposed to, such as lack of infrastructure, poverty, food
desert, and uncertainty of water quality, may lead to chronic
life stress as well.

The percentage reporting poor physical health, 48.1%,
was a lot higher than the 18.9% who reported poor perceived
physical health in the BRFSS Prevalence and Trends data
showed in that period in the state of Michigan generally [23].
This gap may be partially explained by the characteristics
of the study sample, such as having low income [24], living
alone [25], and being African Americans [26, 27].

The results of the t test showed that both physical and
mental health had relationships with stress levels among
the study population. General linear modeling confirmed
these findings by showing that both poor perceived men-
tal health and psychological distress were associated with
high levels of stress. Having more physical health con-
cerns was also associated with elevated stress levels. These
findings suggest that the stress caused by COVID-19 and
the lockdown may be greater for those with poor mental
health and physical health concerns than others. Previous
studies have established the link between stress and health
outcomes (see for example [28, 29]). The high stress level
among those with poor mental and physical health imply
that along with limited health care access and increased
risk this may have worsened study samples’ health status
during the COVID-19 pandemic. Given the associations
among mental health, physical health concerns, and per-
ceived stress, health care practices should address behav-
ioral, social, and psychological factors along with physi-
cal health concerns. For example, community health care
infrastructure which includes health care services along
with other professional support, such as social workers and
counselors, may address the community members’ needs

Table 3 General linear model
results of health conditions and

Model 1 Poor
physical health

Model 2 Poor
mental health

Model 3 Number of Model 4 Psycho-
health concerns logical distress

mental distress for stress

Beta (standard error)

Poor physical health 2.48 (1.25)*

Poor mental health 5.45 (1.18)%***

Number of health concerns 0.89 (0.44)*

Psychological distress 061 (0.09)***

Female (vs. male) 1.68 (1.40) 1.69 (1.26) 1.82(1.38) 0.20 (1.20)

African American (vs. other — 0.94 (1.45) —0.55(1.33) —0.23 (1.45) 0.43 (1.24)
races)

High school completion —3.351.22)*%* =247 (1.14)* =322 (1.22)** —1.23 (1.09)

Having disability 0.60 (1.44) 0.73 (1.30) 0.21 (1.49) 0.41 (1.21)

Living in the own house —3.39 (1.60)* —3.07 (1.48)* —3.43(1.60)* —-2.63(1.37)*

Live alone —0.41 (0.05) —-0.97(1.22) —1.03(1.34) —0.18 (1.13)

Age —0.05 (0.05) —0.03 (0.05) —0.08 (0.05) 0.02 (0.04)

w5%p <0.001, #*p <0.01, ¥p <0.05, *p <0.075
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more effectively. However, COVID-19 limited integrated
health practices in certain communities and for certain
people because of financial disadvantage, widespread
distrust in the public health system, and mobility limita-
tions (both lack of transportation and physical disability),
while making them critical, given the trauma and stress
the pandemic created [30]. In light of this, targeting access
to health care towards those with particularly high levels
of stress and health concerns may be wise. By using an
effectively established relationship and trust between resi-
dents and community agencies, local health care systems
and professionals can increase awareness and access to
health services. For example, health care professionals or
social workers can visit residents’ homes with the com-
munity service staff during their regular service delivery
and conduct physical and mental health screening, stress
assessment, and information sharing. Also, training reli-
gious leaders to increase the awareness of mental health
supports and creating referral systems between community
organizations and health care systems, based on an exist-
ing trust, may increase access to health services. Faith
based organizations play a large role, especially in many
African American communities, in service provision and
informal mental health services [31]. Future research
might examine the uses of a community-based health care
referral system and evaluate its effectiveness.

While having physical health concerns increased the
stress level, we found that poor physical health perception
was marginally significant with stress level. This may be
partly because the data was collected in the early phase of
the pandemic when there were a very small number of cases
in the Flint community. It is possible that stress might have
been higher among those who perceive their physical health
as poor later in the pandemic.

The results from the t test showed that housing tenure,
education level, and gender were related to stress level. After
controlling other variables, living in their own house and
completing high school stayed significant as being nega-
tively associated with stress. This confirms the previous
finding on association of housing tenure with mental health
[32]. Perhaps, homeowners may have lower stress levels than
non-homeowners by securing the place to live. It is possible
that the reason race, gender, living alone, and having a dis-
ability were not significantly associated with stress has to
do with the small and relatively homogenous study sample.
Further research with a larger and more heterogeneous sam-
ple might produce different results.

Although this study increased our understanding of
health status and its associations with stress among Flint
residents with limited financial resources, it has several
limitations. Given the social situation of the people in
the sample, it is unsurprising that it is predominantly
old, female, and African American but nonetheless it
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represents a limitation. As well, the survey research was
conducted with those who received the community service
during the service delivery time, between 8 am to 5 pm.
This may have created a skewed sample and we regret
that we were not able to visit the households again due
to research restrictions of the authors’ institution during
the COVID-19 pandemic. This study also used a cross-
sectional study design, which did not allow us to examine
causal directions among variables.

Conclusions

This study demonstrated that at the beginning of the
COVID-19 lockdown stress levels among Flint residents
with limited mobility and acute financial needs were high.
Community members and agencies need to develop con-
crete and well-organized community-based approaches to
address stress among residents, especially those who have
mental and physical health challenges. Given the associa-
tions between health status and stress among those with lim-
ited mobility and financial resources, the typical clinic visit
may not be effective in improving health status in certain
Flint communities. Local government and health and social
service providers should include intentional communication
and outreach to foster trust and closer connections with local
grassroots community agencies, faith-based organizations,
and neighborhood groups in order to provide comprehensive
services for community members and increase understand-
ing of community’s needs.

Efforts to improve access to health care should be
expanded beyond the response to COVID-19. The Flint
community has experienced multiple challenges in its his-
tory and cumulative impacts last long in the community.
Policy makers should pay attention to how they might
improve the quality of mental and physical health and cre-
ate a tailored health care system based on the community’s
needs and situations, regardless of the pandemic. Creating a
well-established supporting service and health care system
and supporting community-oriented activities and service
provision are imperative to empower communities such as
the one studied here, to reduce frustration and create a sense
of control over the community concerns, and end inequity
in health.

Acknowledgements The research team would like to thank the com-
munity agency that supported this research and community residents
that participated in this study.

Author Contributions WK: Conceptualization, data analysis, writ-
ing. SRG: Writing.



Journal of Community Health

Funding This work was supported by the Michigan Institute for Clini-
cal & Health Research (MICHR) [Grant Numbers UL1TR002240].

Data Availability The datasets generated during and/or analyzed dur-
ing the current study are available from the corresponding author on
reasonable request.

Code Availability Not applicable.

Declarations

Conflict of interest The authors have no competing interests to declare
that are relevant to the content of this article.

Ethical Approval The study was approved by the Institutional Review
Boards at the University of Michigan [HUMO00172134].

Consent to Participate All participants provided their informed consent
to participate in the study.

Consent for Publication All participants provided their informed con-
sent for their de-identified data to be published.

References

1. Han, R. H., Schmidt, M. N., Waits, W. M., Bell, A. K., & Miller,
T. L. (2020). Planning for mental health needs during COVID-19.
Current Psychiatry Reports, 22(12), 1-10.

2. Garcini, L. M., Rosenfeld, J., Kneese, G., Bondurant, R. G., &
Kanzler, K. E. (2022). Dealing with distress from the COVID-19
pandemic: Mental health stressors and coping strategies in vul-
nerable Latinx communities. Health & Social Care in the Com-
munity, 30(1), 284-294. https://doi.org/10.1111/hsc.13402.

3. Chacon, N. C.,, Walia, N., Allen, A., Sciancalepore, A., Tiong, J.,
Quick, R., & Rodriguez, I. (2021). Substance use during COVID-
19 pandemic: Impact on the underserved communities. Discov-
eries (Craiova Romania), 9(4), el41. https://doi.org/10.15190/d.
2021.20.

4. Bergmans, R. S., Sadler, R. C., Wolfson, J. A., Jones, A. D., &
Kruger, D. (2019). Moderation of the association between indi-
vidual food security and poor mental health by the local food
environment among adult residents of Flint, Michigan. Health
Equity, 3(1), 264-274. https://doi.org/10.1089/heq.2018.0103.

5. Siefert, K., Heflin, C. M., Corcoran, M. E., & Williams, D. R.
(2001). Food insufficiency and the physical and mental health of
low-income women. Women & Health, 32(1-2), 159-177. https://
doi.org/10.1300/J013v32n01_08.

6. Sobeck, J., Smith-Darden, J., Hicks, M., Kernsmith, P., Kilgore,
P. E., Treemore-Spears, L., & McElmurry, S. (2020). Stress, cop-
ing, resilience and trust during the Flint water crisis. Behavioral
Medicine, 46(3-4), 202-216. https://doi.org/10.1080/08964289.
2020.1729085.

7. Cuthbertson, C. A., Newkirk, C., Ilardo, J., Loveridge, S., &
Skidmore, M. (2016). Angry, scared, and unsure: Mental health
consequences of contaminated water in Flint, Michigan. Jour-
nal of Urban Health, 93(6), 899-908. https://doi.org/10.1007/
$11524-016-0089-y.

8. Fortenberry, G. Z., Reynolds, P., Burrer, S. L., Johnson-Lawrence,
V., Wang, A., Schnall, A., & Wolkin, A. (2018). Assessment of
behavioral health concerns in the community affected by the Flint
water crisis—Michigan (USA) 2016. Prehospital and Disaster

10.

11.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Medicine, 33(3), 256-265. https://doi.org/10.1017/S1049023X1
8000250.

Gray, S., Singer, A., Schmitt-Olabisi, L., Introne, J., & Henderson,
J. (2017). Identifying the causes, consequences, and solutions to
the Flint Water Crisis through collaborative modeling. Environ-
mental Justice, 10(5), 154-161. https://doi.org/10.1089/env.2017.
0016.

Sneed, R. S., Dotson, K., Brewer, A., Pugh, P., & Johnson-Law-
rence, V. (2020). Behavioral health concerns during the Flint
water crisis 2016-2018. Community Mental Health Journal.
https://doi.org/10.1007/s10597-019-00520-7.

Ezell, J. M., & Chase, E. C. (2021). A population-based assess-
ment of physical symptoms and mental health outcomes among
adults following the Flint water crisis. Journal of Urban Health,
98(5), 642-653. https://doi.org/10.1007/s11524-021-00525-2.

Kruger, D. J., Cupal, S., Kodjebacheva, G. D., & Fockler, T.
V. (2017). Perceived water quality and reported health among
adults during the Flint, MI water crisis. Californian Journal of
Health Promotion, 15(1), 56—61. https://doi.org/10.1300/J013v
32n01_08.

Heard-Garris, N. J., Roche, J., Carter, P., Abir, M., Walton,
M., Zimmerman, M., & Cunningham, R. (2017). Voices from
Flint: Community perceptions of the Flint water crisis. Jour-
nal of Urban Health, 94(6), 776-779. https://doi.org/10.1007/
s11524-017-0152-3.

Brooks, S. K., & Patel, S. S. (2021). Psychological consequences
of the Flint Water Crisis: A scoping review. Disaster Medicine
and Public Health Preparedness, 15(4), 1-11. https://doi.org/10.
1017/dmp.2021.41.

Genesee County Health Department (2022). Genesee County
COVID-19 Data. Retrieved from https://www.gchd.us/coronavi-
rus/data/

Morckel, V., & Terzano, K. (2019). Legacy city residents’ lack
of trust in their governments: An examination of Flint, Michigan
residents’ trust at the height of the water crisis. Journal of Urban
Affairs, 41(5), 585-601. https://doi.org/10.1080/07352166.2018.
1499415.

Little, R. J. A., & Rubin, D. B. (2002). Statistical analysis with
missing data (2nd ed.). Hoboken, NJ: Wiley.

Cohen, S., Kamarck, T., & Mermelstein, R. (1983). A global
measure of perceived stress. Journal of Health and Social Behav-
ior, 24(4), 385-396. https://doi.org/10.2307/213640.

Cole, S. R. (1999) Assessment of differential item functioning in
the Perceived Stress Scale-10. Journal of Epidemiology & Com-
munity Health, 53(5) 319-320. https://doi.org/10.1136/jech.53.5.
319

Centers for Disease Control and Prevention [CDC]. (2022).
Behavioral Risk Factor Surveillance System. Retrieved September
15, 2021, from https://www.cdc.gov/brfss/

Kessler, R. C., Berglund, P., Demler, O., Jin, R., Koretz, D., Meri-
kangas, K. R., & Wang, P. S. (2003). The epidemiology of major
depressive disorder: Results from the national comorbidity survey
replication. Journal of the American Medical Association, 289,
3095-3105. https://doi.org/10.1001/jama.289.23.3095.

Cohen, S., & Janicki-Deverts, D. (2012). Who’s stressed? Distri-
butions of psychological stress in the United States in probability
samples from 1983, 2006, and 2009. Journal of Applied Social
Psychology, 42(6), 1320-1334. https://doi.org/10.1111/j.1559-
1816.2012.00900.x.

Centers for Disease Control and Prevention [CDC], National
Center for Chronic Disease Prevention and Health Promotion,
Division of Population Health (2020). BRFSS Prevalence &
Trends Data. Retrieved September 15, 2021, from https://www.
cdc.gov/brfss/brfssprevalence/

@ Springer


https://doi.org/10.1111/hsc.13402
https://doi.org/10.15190/d.2021.20
https://doi.org/10.15190/d.2021.20
https://doi.org/10.1089/heq.2018.0103
https://doi.org/10.1300/J013v32n01_08
https://doi.org/10.1300/J013v32n01_08
https://doi.org/10.1080/08964289.2020.1729085
https://doi.org/10.1080/08964289.2020.1729085
https://doi.org/10.1007/s11524-016-0089-y
https://doi.org/10.1007/s11524-016-0089-y
https://doi.org/10.1017/S1049023X18000250
https://doi.org/10.1017/S1049023X18000250
https://doi.org/10.1089/env.2017.0016
https://doi.org/10.1089/env.2017.0016
https://doi.org/10.1007/s10597-019-00520-7
https://doi.org/10.1007/s11524-021-00525-2
https://doi.org/10.1300/J013v32n01_08
https://doi.org/10.1300/J013v32n01_08
https://doi.org/10.1007/s11524-017-0152-3
https://doi.org/10.1007/s11524-017-0152-3
https://doi.org/10.1017/dmp.2021.41
https://doi.org/10.1017/dmp.2021.41
https://www.gchd.us/coronavirus/data/
https://www.gchd.us/coronavirus/data/
https://doi.org/10.1080/07352166.2018.1499415
https://doi.org/10.1080/07352166.2018.1499415
https://doi.org/10.2307/213640
https://doi.org/10.1136/jech.53.5.319
https://doi.org/10.1136/jech.53.5.319
https://www.cdc.gov/brfss/
https://doi.org/10.1001/jama.289.23.3095
https://doi.org/10.1111/j.1559-1816.2012.00900.x
https://doi.org/10.1111/j.1559-1816.2012.00900.x
https://www.cdc.gov/brfss/brfssprevalence/
https://www.cdc.gov/brfss/brfssprevalence/

Journal of Community Health

24.

25.

26.

217.

28.

Khullar, D., & Chokshi, D. A. (2018). Health, income, & poverty:
Where we are & what could help. Health Affairs, 10. https://doi.
org/10.1377/hpb20180817.901935

Henning-Smith, C., & Gonzales, G. (2020). The relationship
between living alone and self-rated health varies by age: Evidence
from the National Health Interview Survey. Journal of Applied
Gerontology, 39(9), 971-980. https://doi.org/10.1177/07334
64819835113.

Lahiri, K., & Pulungan, Z. (2021). Racial/ethnic health dispar-
ity in the US: A decomposition analysis. Econometrics, 9(2), 22.
https://doi.org/10.3390/econometrics9020022.

Odlum, M., Moise, N., Kronish, I. M., Broadwell, P., Alcantara,
C., Davis, N. J., & Yoon, S. (2020). Trends in poor health indi-
cators among Black and Hispanic middle-aged and older adults
in the United States, 1999-2018. JAMA Network Open, 3(11),
€2025134-e2025134. https://doi.org/10.1001/jamanetworkopen.
2020.25134.

Braveman, P. A., Egerter, S. A., & Mockenhaupt, R. E. (2011).
Broadening the focus: the need to address the social determi-
nants of health. American Journal of Preventive Medicine, 40(1),
S4-S18.

@ Springer

29.

30.

31.

32.

Wilkinson, R. G., & Marmot, M. (Eds.). (2003). Social deter-
minants of health: The solid facts. Geneva: World Health
Organization.

Kanzler, K. E., & Ogbeide, S. (2020). Addressing trauma and
stress in the COVID-19 pandemic: Challenges and the promise of
integrated primary care. Psychological Trauma: Theory Research
Practice and Policy, 12(S1), S177.

Chatters, L. M., Taylor, R. J., Lincoln, K. D., & Schroepfer, T.
(2002). Patterns of informal support from family and church mem-
bers among African Americans. Journal of Black Studies, 33(1),
66-85. https://doi.org/10.1177/002193470203300104.

Park, G. R., & Seo, B. K. (2020). Revisiting the relationship
among housing tenure, affordability and mental health: Do dwell-
ing conditions matter? Health & Social Care in the Community,
28(6), 2225-2232. https://doi.org/10.1111/hsc.13035.

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1377/hpb20180817.901935
https://doi.org/10.1377/hpb20180817.901935
https://doi.org/10.1177/0733464819835113
https://doi.org/10.1177/0733464819835113
https://doi.org/10.3390/econometrics9020022
https://doi.org/10.1001/jamanetworkopen.2020.25134
https://doi.org/10.1001/jamanetworkopen.2020.25134
https://doi.org/10.1177/002193470203300104
https://doi.org/10.1111/hsc.13035

	Stress and Health Status Among Members of a Disadvantaged Community in Flint, Michigan in the Early Phase of the COVID-19 Pandemic
	Abstract
	Introduction
	Materials and Methods
	Sample
	Data Collection Procedure
	Missing Data
	Measurement
	Perceived Stress
	Health Status
	Physical Health 
	Mental Health 

	Demographics

	Data Analysis

	Results
	Discussion
	Conclusions
	Acknowledgements 
	References




