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Abstract

Background: Long COVID isaclinical condition that significantly influences quality of life, productivity, and morbidity in
the individuals affected. Much of the research to date has examined medical comorbidities and their associations with long
COVID, but there remains a substantial need to understand the social and behavioral factors associated with long COVID.

Objective: The objective of this study was to investigate the prevalence and associations of Medical Expenditure Panel Survey
(MEPS)—defined long COVID among adults in the United States through the application of the Andersen behavioral model.

Methods: This cross-sectional database study used the 2022 M EPS dataset. Variablesin this analysis were organized according
to the Andersen behavioral model. The appropriate weighting variable was used to obtain weighted popul ation-based estimates.
Between-group differences (ie, those with MEPS-defined long COVID vs those without) were assessed using chi-square tests,
and amultivariable binomial logistic regression model was devel oped to assess the association between each variable and having
MEPS-defined long COVID.

Results. A total of 11,266 individuals were eligible for inclusion in this study. This represented a weighted population of
256,500,584 American adults. Of these 11,266 individuals, 790 (7%; weighted population=18,397,214) had M EPS-defined long
COVID, whereas 10,476 (93%; weighted popul ation=238,103,371) did not. Variablesidentified that were statistically associated
with having MEPS-defined long COVID among American adults included 3 predisposing variables (age, sex, and Asian race),
2 enabling variables (marital status and employment status), 3 need variables (number of chronic conditions, health status, and
instrumental activity of daily living limitations), 1 personal health practices variable (ever receiving the COVID-19 vaccine), and
1 external environmental variable (south region).

Conclusions: The prevalence and factors associated with having M EPS-defined long COVID among American adults in this
study offer insights to expand our limited understanding of the complex environmental and socia factors associated with
MEPS-defined long COVID. Further research isrequired among the long COV I D population to better understand and differentiate
the causes and consequences of this condition.

(JMIR Form Res 2026;10:€92323) doi: 10.2196/92323
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infection with SARS-CoV-2. Forma definitions of long COVID
vary, and overall understanding of this disease state continues

Long COVID, or postacute sequel ae of SARS-CoV-2, represents 10 evolve [1]. Broadly, long COVID is generally defined as a
aclinical condition affecting certain individuals after an acute ~ €lUSter of symptoms lasting a minimum of 1 to 3 months after
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acute SARS-CoV-2 infection (or probableinfection) that cannot
be otherwise attributed to another diagnosis [1]. Symptoms
often present in a relapsing-remitting pattern and may include
shortness of breath, fatigue, myalgias, and cognitive dysfunction.
However, symptoms can vary widely between individual s, and
multiple organ systems can be affected [1,2].

Long COVID places a substantial burden on the health care
system and society as a whole. As of September 2024, the
National Center for Health Statistics estimated that 17.9% of
adults in the United States had experienced long COVID and
5.3% were currently experiencing it [3]. A systematic review
and meta-analysis by Luo et al [4] examining the symptoms of
long COVID determined that the mean duration of symptoms
experienced by individuals with long COVID varied according
to the symptom. Notably, shortness of breath lasted an average
of 6 months, mental health symptoms lasted between 3 and 4
months on average; neurological symptoms such as fatigue,
cognitive dysfunction, and memory difficulties lasted
approximately 6 months on average; whereas word-finding
difficulties and barriers to activity lasted an average of 12
months[4]. These prolonged symptoms can lead to meaningful
productivity losses from the individual s affected. A 2025 study
by Bartsch et al [5] used a computational simulation model to
estimate the economic cost of long COVID. The researchers
estimated that current long COVID cases would result in an
overall cost to society of between US $2 billion and US $6.5
billion, with over 90% of these costs related to productivity
losses. Moreover, the authors also reported an estimated loss
of 35,000 to 121,000 quality-adjusted life years due to long
CoVID [5].

As long COVID is a relatively newly recognized disease
process, insights into the pathophysiology, risk factors,
prevention, and treatment are still evolving [1,2]. Understanding
factors associated with long COVID is one area where more
research is needed. Using data collected from 2020 to 2023 in
the United States, Oelsner et a [6] investigated factors
associated with persistent symptoms at 90 days after initial
SARS-CoV-2infection. Women and individual swith preexisting
cardiovascular disease were more likely than other groups to
have persistent symptoms 90 days after infection, whereas
previous COVID-19 vaccination or infection with the Omicron
SARS-CoV-2 variant were associated with lower likelihood of
symptoms at 90 days [6]. In a large meta-analysis of
international data by Hou et a [7], no previous COVID-19
vaccination, infection with an earlier SARS-CoV-2 variant
(before Omicron), and female sex were identified as the most
significant risk factors for long COVID. Other risk factors
reported included presence of at least one comorbidity,
cardiovascular disease, prior intensive care unit admission,
hypertension, and chronic obstructive pulmonary disease [7].
Similarly, a 2023 meta-analysis of international study data
specifically focusing on risk factors for long COVID aso
identified female sex and other medical comorbidities as risk
factors. High BMI, smoking, and older age also increased the
risk of long COVID, whereas vaccination was again protective

(8].

Much of the current evidence on long COVID focuses on
medical comorbidities as risk factors, however, there is a
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significant need for a more comprehensive understanding of
factors associated with long COVID that include socia
determinants of health, environmental factors, and health
behaviors[9]. An early analysis of factors associated with long
COVID using data from the United Kingdom by Subramanian
et a [10] identified multiple factors, such as belonging to an
ethnic minority group, obesity, smoking, and socioeconomic
deprivation, as being associated with an increased risk of long
COVID. Similarly, a prospective observational study that
focused on social determinants of health in people who
developed acute COVID-19 in the United States found that
factors such as food insecurity, financial hardship, experiences
of medical discrimination, lower educational attainment, and
living in a zip code with high household crowding were
associated with an increased likelihood of developing long
COVID compared with individuals without these factors [11].
Another 2025 analysis of US Household Pulse Survey data by
Kim [12] noted that, compared with other groups, there was a
higher risk of long COVID among Hispanic individuals; gay,
lesbian, or bisexual individuas, and people with a low
household income. Finally, a survey of people with a previous
COVID-19 diagnosis in Germany by Kananian et al [13]
reported that greater social connectedness was associated with
less severe symptoms of long COVID. Although informative,
these studies only examine afraction of the social and behavioral
factors potentially associated with long COVID. With so many
socia and behavioral characteristics unexplored, further research
is warranted to develop a clearer concept of factors associated
with long COVID.

The objective of this study was to investigate the prevalence
and associations of long COVID among American adults
through the application of the Andersen behaviora model
(ABM) [14].

Methods

Study Design and Data

This cross-sectional database study used the 2022 Medical
Expenditure Panel Survey (MEPS) dataset. The MEPS involves
aseriesof panel-styleinterviews over a2-year timeframeusing
a subsample of individuals from the previous year's National
Health Interview Survey. The MEPS includes 3 core
components: the household component, the medical provider
component, and the insurance component. MEPS staff can use
data from the medical provider component or the insurance
component to supplement data in the household component.
The 2022 full-year consolidated data file used in this study
included data for 22,431 individuals and contained a wide
variety of data related to personal demographic characteristics
and health status. The MEPS is approved annualy by an
institutional review board, and al individuals provideinformed
consent before participating [15-17].

Study Eligibility

Eligible individuals for this study included American adults
(=18 years of age) who were alive for the duration of the 2022
calendar year. Data for individuals under 18 years of age were

not included in the MEPS datafile to protect their anonymity.
Individuals had to be alive for the full calendar year to ensure
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that they were within the scope for thisanalysis. Eligibility was
determined using the person disposition status (MEPS variable:
“PSTATS31/42/53") and age (MEPS variable: “AGE22X").

Dependent Variable

Thedependent variablein this study was having M EPS-defined
long COVID. As part of the priority conditions enumeration
section of the MEPS, participants are asked if they have ever
been diagnosed with COVID-19 (MEPS \variable:
“COVIDEVERS53"). If an individua has ever been diagnosed
with COVID-19, subsequent questions are asked to determine
whether theindividual had symptomslasting 3 monthsor longer
that they did not have prior to having COVID-19 (MEPS
variable: “LCEVERS53"). If thiswasthe case, then theindividual
was deemed by the MEPS to have long COVID. This is
described as*“ MEPS-defined long COVID” for the purposes of
this study. Although some variablesrelated to COVID-19 have
been included in the M EPS datasets since 2020, the 2022 dataset

Figure 1. Variable framework.
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isthefirst time that a variable related to long COVID has been
included. Therefore, this represents the first opportunity to
investigate MEPS-defined long COVID in the nationally
representative MEPS dataset [16,17].

ABM Definition

Overview

Variables included in this analysis were organized according
to the ABM [14]. Developed by Ronald M Andersen in 1968
and refined ever since, the ABM has been used for a variety of
purposes in health service research, including as a way to
organize variables associated with a particular outcome. The
ABM as applied to this study consists of 5 categories:
predisposing variables, enabling variables, need variables,
personal health practices variables, and external environmental
variables [14]. The MEPS data variable names are provided in
parentheses after each variable in the text below [17] (Figure
1).

Enabling factors:
=  Marital status
e  Educational level Need factors:
- Employment status . NMumber of chronic conditions
Predisposing factors: - Income . Health status
=  Age s Insurance type *  Mental health status
- Sex . Instrumental activities of daily living
- Race limitations
- Ethnicity - Activity of daily living limitations
Andersen - Pain interference
behavioral - BMI
model

Personal health practices factors:

- Frequent moderate- to vigorous-
intensity exercise

- Smoking status

- Vaccination status

Predisposing Variables

In this study, predisposing variables included demographic
characteristicsthat may be associated with MEPS-defined long
COVID, such asage (=65 yearsor 18-64 years, MEPSvariable:
“AGE22X"), sex (mae or female; MEPS variable: “SEX"),
race (White, Black, Asian, or other or multiple races; MEPS
variable; “RACEV1X"), and ethnicity (Hispanic or not Hispanic;
MEPS variable: “HISPANX") [17].

Enabling Variables

In this study, enabling variables included nonbiological
characteristics that facilitated engagement with health services
to determine a diagnosis of COVID-19 and, subsequently,
MEPS-defined long COVID, such as marital status (married;
widowed, divorced, or separated; or never married; MEPS
variable: “MARRY 22X™), educational level (lower than high
school, high school, or more than high school; MEPS variable:
“EDUCYR"), employment status (employed or unemployed;
MEPS variable: “EMPST53"), income (poor or low, middle,
or high; MEPS variable: “POVCAT22"), and insurance type
(any private, public only, or uninsured; MEPS variable:
“INSCOV22") [17].

https://formative.jmir.org/2026/1/€92323
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External environmental factors:
- Region

Need Variables

In this study, need variables included characteristics that
represented perceived and actual illness severity. Thisincluded
the number of chronic conditions (0, 1, 2, 3, 4, or =5) from the
following list: hypertension (MEPS variable: “BPMLDX"),
coronary heart disease (MEPS variable: “CHDDX”), angina
(MEPS variable: “ANGIDX"), myocardial infarction (MEPS
variable: “MIDX"), other heart disease (MEPS variable:
“OHRTDX"), stroke (MEPSvariable: “ STRKDX"), emphysema
(MEPS variable: “EMPHDX"), chronic bronchitis (MEPS
variable: “CHBRON31"), high cholesterol (MEPS variable:
“CHOLDX"), cancer (MEPS variablee “CANCERDX"),
diabetes(MEPSvariable: “DIABDX_M18"), joint pain (MEPS
variable: “JTPAIN31_M18"), arthritis (MEPS variable:
“ARTHDX"), and asthma (MEPS variable: “ASTHDX"). It
also included health status (excellent, very good, good, or fair
or poor; MEPS variable: “RTHLTH31/42/53"), mental health
status (excellent, very good, good, or fair or poor; MEPS
variable: “MNHLTH31/42/53"), instrumental activity of daily
living limitations (yes or no; MEPS variable: “IADLHP31"),
activity of daily living limitations (yes or ho; MEPS variable:
“ADLHLP31"), pain interference (none, little, moderate, or
quiteabit or extreme; MEPS variable: “ADPAIN42"), and BMI
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(obese [>30 kg/m?, overweight [25-30 kg/m?, or normal or
underweight [<25 kg/m?]; MEPS variable: “ADBM142") [17].

Personal Health Practices Variables

In this study, persona health practices variables included the
actionsof anindividual that have a preventative or consequential
impact on heath status, such as frequent moderate- to
vigorous-intensity exercise (yes or no, MEPS variable:
“PHY EXES53"), smoking status (smoker or nonsmoker; MEPS
variable: “OFTSMK53"), whether they had ever received the
COVID-19 vaccine (yes or no;, MEPS variable
“COVAXEVR53"), whether they had received the influenza
vaccine in the previous 12 months (yes or no; MEPS variable:
“ADFLST42"), whether they had ever received the pneumonia
vaccine (yesor no; MEPSvariable: “ADPNEU42"), and whether
they had ever received the shingles vaccine (yes or no; MEPS
variable: “ADSHNG42") [17].

External Environmental Variables

In this study, the only externa environmental variable was
region (northwest, midwest, south, or west; MEPS variable:
“REGION22") [17].

Statistical Analysis

SAS (SAS Ingtitute Inc) was used to perform the analysis of
the data. As the MEPS is structured as complex survey data,
the SAS survey procedures (eg, SAS PROC SURVEYFREQ
and PROC SURVEYLOGISTIC), aswell ascluster and stratum
variables, were used. The cluster variableidentifiesthe primary
sampling unit, whereas the stratum variable identifies the
stratification used in sampling. Furthermore, the appropriate
weighting variable was wused to obtain weighted
population-based estimates [18]. The weighting variable
providesthefinal annual person-level weight and helpscalculate
accurate SEs. Data that were coded as missing, inapplicable,
refused, not ascertained, unknown, or incalculable (asindicated
by negative codes in the codebook) were not included in this
analysis. Differences between the characteristics of individuals
in the 2 comparison groups (ie, those with MEPS-defined long
COVID vsthose without) were assessed using chi-square tests.
A multivariable binomial logistic regression model was then
developed to assess the association between each variable and
having MEPS-defined long COVID. The event group was
having MEPS-defined long COVID, and the reference group
was not having MEPS-defined long COVID. An a value of .05
was selected a priori. Multicollinearity among variables was
assessed and not detected.

Ethical Considerations

The University of Arizonalnstitutional Review Board approved
this study (00006677; July 16, 2025).

Results

A total of 11,266 individuals were eligible for inclusion in this
study. This represented a weighted population of 256,500,584
American adults. Of these 11,266 individuals, 790 (7%;
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weighted population=18,397,214) had MEPS-defined long
COVID, whereas 10,476 (93%; weighted
population=238,103,371) did not (Figure 2). The summary of
complete and missing datafor each variablein the study sample
isreported in Table 1. Data were complete or largely complete
for most variables except for BMI; pain interference; and having
received the influenza, pneumonia, and shingles vaccines.

Regarding the predisposing variables, most American adultsin
this study were aged 18 to 64 years, female, White individuals,
and not Hispanic. Regarding the enabling variables, most were
married, had an educational level of more than high schooal,
were employed, and had private insurance. A plurality had a
high income. Regarding the need variables, the most common
number of chronic conditions was 0, followed by 1 condition.
Health status and mental health status were most often reported
asvery good or good. Most had no instrumental activity of daily
living limitations, activity of daily living limitations, or pain
interference. There were similar proportions of people in the
obese, overweight, and normal or underweight BMI categories.
Regarding the personal health practices variables, most reported
doing frequent moderate- to vigorous-intensity exercise, being
nonsmokers, receiving at least one COVID-19 vaccine, not
receiving theinfluenzavaccinein the previous 12 months, never
receiving the pneumonia vaccine, and never receiving the
shingles vaccine. Regarding the external environmental
variables, the most common region was the south. There were
statistically significant differences between the MEPS-defined
long COVID and no long COVID groups for most variables
except for ethnicity, employment status, insurancetype, exercise,
smoking status, having received the influenza vaccine, having
received the pneumonia vaccine, and region (Multimedia
Appendix 1).

Among the predisposing variables, age of 65 years or above vs
18 to 64 years, male vs female sex, and Asian vs other or
multiple races were associated with lower odds of having
MEPS-defined long COVID. Among the enabling variables,
being married vs never married and employed vs unemployed
were associated with higher odds of having M EPS-defined long
COVID. Among the need variables, having 0 vs 5 or more
chronic conditions, 1 vs 5 or more chronic conditions, or 2 vs
5 or more chronic conditions was associated with lower odds
of having MEPS-defined long COVID. Having excellent vsfair
or poor health status or very good vs fair or poor health status
was also associated with lower odds of having MEPS-defined
long COVID. Having instrumental activity of daily living
limitations was associated with higher odds of having
MEPS-defined long COVID. Among the personal health
practicesvariables, ever having received the COVID-19 vaccine
was associated with lower odds of having MEPS-defined long
COVID, whereas among the external environmental variables,
residing in the south vs west region was associated with lower
odds of having MEPS-defined long COVID. The Wald statistic
for the final model was below 0.01. The concordance statistic
for the final model was 0.70, indicating good predictive ability
(Table 2).
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Figure 2. Study inclusion flowchart. MEPS: Medical Expenditure Panel Survey.

Individuals available in the 2022 MEPS
full-year consolidated data file: N=22,431
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L 4

Individuals who did not meet the study
eligibility criteria: n

Individuals who met the study eligibility
criteria: n=11,266

v

Y

Individuals with
MEPS-defined
long COVID:
n=790

Individuals withou
MEPS-defined
long COVID:
n=10,476

Table 1. Summary of complete and missing data for each variable in the analytical sample.

Variable MEPS2defined long COVID, n No MEPS-defined long COVID, n Total, n

Age 790 10,476 11,266

Sex 790 10,476 11,266

Race 790 10,476 11,266

Ethnicity 790 10,476 11,266

Marital status 790 10,476 11,266

Educational level 790 10,476 11,266

Employment status 789 (missing=1) 10,469 (missing=7) 11,258 (missing=8)
Income 790 10,476 11,266

Insurance type 790 10,476 11,266

Number of chronic conditions 790 10,476 11,266

Health status 790 10,476 11,266

Mental health status 790 10,476 11,266

I_nstrumental activity of daily livinglimita= 790 10,440 (missing=36) 11,230 (missing=36)
tions

Activity of daily living limitations 790 10,454 (missing=22) 11,244 (missing=22)

Pain interference
BMI

Frequent moderate- to vigorous-intensity
exercise

Smoking status
Ever received the COVID-19 vaccine

Received the influenza vaccine in the
previous 12 mo

Ever received the pneumonia vaccine
Ever received the shingles vaccine

Region

763 (missing=27)
756 (missing=34)
786 (missing=4)

788 (missing=2)
787 (missing=3)
771 (missing=19)

469 (missing=321)
470 (missing=320)

790

10,033 (missing 443)
9813 (missing=663)
10,400 (missing=76)

10,425 (missing=51)
10,400 (missing=76)
10,251 (missing=225)

6161 (missing=4315)
6180 (missing=4296)
10,476

10,796 (missing=470)
10,569 (missing=697)
11,186 (missing=80)

11,213 (missing=53)
11,187 (missing=79)
11,022 (missing=244)

6630 (missing=4636)
6650 (missing=4616)
11,266

M EPS: Medical Expenditure Panel Survey.
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Table2. Variables associated with Medical Expenditure Panel Survey—defined long COVID (vsno long COVID) among American adultsin this study?,

Variable Oddsratio (95% Cl)

Predisposing variables

Age >65vs18-64y
Sex: malevsfemale
Race: White vs other or multiple races
Race: Black vs other or multiple races
Race: Asian vs other or multiple races

Hispanic vs not Hispanic

Enabling variables

Married vs never married

Widowed, divorced, or separated vs never married

Lower than high school education vs more than a high school education

High school education vs more than a high school education
Employed vs unemployed

Poor or low vs high income

Middle vs high income

Any private insurance vs uninsured

Public-only insurance vs uninsured

Need variables

0 vs =25 chronic conditions

1 vs =5 chronic conditions

2 vs 25 chronic conditions

3 vs 25 chronic conditions

4 vs =5 chronic conditions

Excellent vsfair or poor health status

Very good vs fair or poor health status

Good vsfair or poor health status

Excellent vsfair or poor mental health status

Very good vs fair or poor mental health status
Good vsfair or poor mental health status
Instrumental activity of daily living limitations: yes vs no
Activity of daily living limitations: yes vs no

None vs quite a bit or extreme pain interference
Little vs quite a bit or extreme pain interference
Moderate vs quite a bit or extreme pain interference
Obese vs normal or underweight

Overweight vs normal or underweight

Personal health practices variables

Frequent moderate- to vigorous-intensity exercise: yes vs no
Smoker vs nonsmoker

Ever received the COVID-19 vaccine: yes vs no

0.51 (0.35-0.75)
0.64 (0.50-0.83)
0.56 (0.25-1.25)
0.56 (0.24-1.30)
0.25 (0.08-0.81)
1.20 (0.78-1.85)

1.89 (1.10-3.24)
1.64 (0.99-2.71)
0.95 (0.58-1.55)
1.25 (0.96-1.63)
1.54 (1.10-2.17)
1.06 (0.70-1.62)
0.96 (0.65-1.41)
0.83 (0.36-1.94)
0.90 (0.38-2.10)

0.25 (0.11-0.59)
0.58 (0.35-0.98)
0.42 (0.26-0.66)
0.89 (0.58-1.37)
0.81 (0.52-1.25)
0.43 (0.23-0.81)
0.53 (0.33-0.85)
0.75 (0.52-1.09)
0.74 (0.44-1.24)
0.68 (0.42-1.10)
0.80 (0.51-1.26)
2.53 (1.48-4.35)
0.61 (0.30-1.26)
0.98 (0.59-1.61)
1.16 (0.72-1.87)
1.09 (0.64-1.85)
1.29 (0.85-1.94)
1.30 (0.89-1.90)

1.10 (0.85-1.43)
1.01 (0.70-1.47)
0.65 (0.43-0.97)

Received the influenza vaccine in the previous 12 mo: yes vs no 0.99 (0.74-1.34)

Ever received the pneumonia vaccine: yes vs no 1.19(0.88-1.63)
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Variable

Oddsratio (95% CI)

Ever received the shingles vaccine: yesvs no
External environmental variables

Northeast vs west region

Midwest vs west region

South vs west region

0.94 (0.71-1.23)

0.73 (0.46-1.15)
0.89 (0.60-1.30)
0.66 (0.45-0.96)

ANald statistic<0.0001; C statistic=0.70.

Discussion

Principal Findings

The key findings from this study were the prevalence of
MEPS-defined long COVID and the identification of variables
statistically associated with higher or lower odds of having
MEPS-defined long COVID among American adults. On the
basis of the weighted analysis, approximately 18,397,214
American adults had MEPS-defined long COVID in 2022. This
figure is consistent with data from the 2022 National Health
Interview Survey, which found that 6.9% of American adults
had ever had long COVID, although both figures are likely
underestimates dueto inconsistent definitions, lack of definitive
diagnostic tests, and mild or indistinguishable symptoms of
long COVID [19]. Furthermore, variablesidentified in this study
associated with higher or lower odds of having MEPS-defined
long COVID included 3 predisposing variables (age, sex, and
Asianrace), 2 enabling variables (marital status and employment
status), 3 need variables (number of chronic conditions, health
status, and instrumental activity of daily living limitations), 1
personal health practices variable (having ever received the
COVID-19 vaccine), and 1 externa environmental variable
(residence in the south region). These findings are interpreted
and discussed below.

In this study, among the predisposing variables, age of 65 years
or above was associated with lower odds of having
MEPS-defined long COVID. Other research on this is mixed.
For example, inthe meta-analysisby Tsampasian et a [8], older
age was associated with an increased likelihood of developing
long COVID, whereasin the studies by Ford et al [20] and Kim
[12], prevalence of long COVID waslower in older adults than
in other groups. Nevertheless, the data demonstrate that there
are perhaps additional factors associated with long COVID in
older adults that require further investigation. Speculatively, it
may be the case that older adults were able to better isolate
themselves during the COVID-19 pandemic and, therefore,
werelesslikely to develop long COVID. It may also bethe case
that older adults do have long COVID but attribute the
symptoms to the aging process.

Regarding the other predisposing variables, the finding that
male sex was associated with lower odds of having
MEPS-defined long COVID was very consistent with other
research: female sex is consistently identified as a risk factor
for long COVID [6-8]. Among theracial and ethnicity factors,
Asian race vs other or multiple races was the only factor
significantly associated with lower odds of MEPS-defined long
COVID. These findings were somewhat unexpected, but again,

https://formative.jmir.org/2026/1/€92323

the research is not very clear in this area. Some studies have
shown that White individuals are more likely to have a long
COVID diagnosis. A study by Shi et al [21] identified that White
individuals were more likely than people from other racial
groupsto develop long COVID, and research by Pfaff et al [22]
examining patternsin International Classification of Diseases,
10th Revision, Clinical Modification, coding identified that
White, non-Hispanic individuals were more likely to receive a
long COVID—related diagnosis than other groups. In contrast,
Glassman [23] examined the US Census Bureau Household
Pulse Survey data, finding that Hispanic and Black respondents
weremorelikely than White respondentsto report long COVID
symptoms. Notably, in the analysis by Glassman [23], Asian
respondents were the least likely to report long COVID
symptoms, which does align with the findings of our study.
Similarly, lower rates of long COVID were identified among
Asian individuals living in the United States compared with
other racial groupsin astudy by Wu et a [24], consistent with
the findings of our study.

Regarding enabling variables, only being married and being
employed were associated with higher odds of MEPS-defined
long COVID relative to those who were never married or not
employed. It was notable that educational level, income or
poverty status, and health insurance type were not associated
with MEPS-defined long COVID in this study. These findings
areinteresting given that other research, such as the studies by
Subramanian et al [10] and Feldman et al [11], has shown higher
rates of long COVID among individuals with higher levels of
economic hardships vsthose in more economically advantaged
groups. Being married and employed are generally more stable
economic positions. This suggests that additional factors may
be at play, perhaps underreporting or underrecognition of some
of the nonspecific symptoms of long COVID, such as fatigue,
myalgias, or memory difficulties, in this population. Further
research could provide more insights into this finding.

Results for the need variables are mostly consistent with data
published elsewhere. Having fewer chronic health conditions
was associated with lower odds of having MEPS-defined long
COVID compared with having 5 or more conditions. Similarly,
having an excellent or very good health status was associated
with lower odds of MEPS-defined long COVID compared with
having a fair or poor hedth status. Furthermore, having
instrumental activity of daily living limitations was associated
with higher odds of MEPS-defined long COVID compared with
no limits. All of these factors suggest a positive association
between worsening health status and likelihood of
MEPS-defined long COV D, which does align with previously
published data. One notable area of differencewas BMI, which
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was not associated with MEPS-defined long COVID in this
study, although it has been reported as an associated factor
elsewhere [8,10].

Regarding personal health practices, only a previous receipt of
the COVID-19 vaccine was associated with lower odds of
MEPS-defined long COVID. These findings mirror what is
published in the literature on reduction of risk of long COVID
with receipt of the COVID-19 vaccine. In future studies, it
would be interesting to explore data on the COVID-19 vaccine
in greater detail beyond the dichotomous data available in the
MEPS, for instance, to determine whether thereisan association
between the number of doses of the vaccine, accounting for the
initial 2 doses and any additional doses administered over time,
aswell asfactors such as waning immunity and the emergence
of additiona SARS-CoV-2 variants. In this study, smoking
status, reported exercise habits, and receipt of the influenza or
shingles vaccine were not statistically significantly associated
with MEPS-defined long COVID.

In this study, residing in the south vs the west was associated
with lower odds of MEPS-defined long COVID. No significant
associations were identified between the other regions. This
finding is unexpected given that a study by Blanchflower and
Bryson [25] determined that Alabama, Mississippi, and West
Virginia had the highest rates of long COVID among all US
states. Additional factors such as population racial or ethnic
makeup, health care access, practice patterns of health care
providers, and perceptions of SARS-CoV-2 infection may also
be affecting this finding. Given the large number of states
included in each region, variations in state-level policies and
practices related to COVID-19, and a myriad of other
considerations, the region variable may not be the most
informative to advance a meaningful understanding of long
CoVvID.

Several limitations may influence the broad applicability of this
study. As a cross-sectional study, causality cannot be
determined, only association. These associations may represent
predictive or consequential factorsfor long COVID. In addition,
MEPS data are self-reported, and as such, are susceptible to
recall and self-report bias. This study used MEPS-defined long
COVID. Alternative definitions, such as patient-reported long
COVID or aclinical diagnosis, may result in different findings.

Axon & Fenwick

These data are from 2022, a point when long COVID had only
recently been recognized by the medical community; it is
possible that some participants in the MEPS were not familiar
with symptoms of long COVID at that time and, therefore, may
not have recognized the symptoms to report. Furthermore, this
may have been especially pertinent for individualswho had less
contact with the health care system in genera (noninsured
individuals or those with low income). Only variables captured
by the MEPS were available for analysis, so other factors may
provide additional insightsinto risks of long COVID. Relatedly,
some datawere only availablein abinary form, which prevented
amore nuanced examination of the variables. For instance, the
binary nature of the COVID-19 vaccination variable may miss
some of the variability in this factor given that there were
initially 2 doses of the vaccine followed by additional doses as
immunity waned over time and additional variants of the virus
became apparent. Data were missing for some variables (due
to responses being not reported, ineligible, or not ascertained),
which may have biased the results and should also be considered
when interpreting the findings of this study. The comparison
group in this study was any American adult without long
COVID regardless of whether the individual had previously
had COVID-19. It is possible that some of the associations
detected in this analysis reflect differences in COVID-19
exposure, testing, and diagnosis or access to health services.
Futurework may contemplate asimilar study with acomparison
group of individuals who had previously had COVID-19 but
did not develop long COVID.

Conclusions

This study analyzed self-reported MEPS data to identify the
prevalence and factors associated with MEPS-defined long
COVID among American adults. Thesefindings offer additional
insights into the limited literature available on long COVID in
the United States. Some of thefindings from this study reinforce
what is aready known about long COVID, whereas others
indicate a contrary result that warrants further investigation of
the complex environmental and socia factors associated with
MEPS-defined long COVID. Further research is necessary to
monitor and address trends in the prevalence of this condition
in the United States to further our understanding of the factors
associated with it and to determine which factors cause long
COVID and which are a consequence of it.
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