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Understanding the duration of antibodies to the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) virus that causes
COVID-19 is important to controlling the current pandemic. Participants from the Texas Coronavirus Antibody Response Survey
(Texas CARES) with at least 1 nucleocapsid protein antibody test were selected for a longitudinal analysis of antibody duration. A
linear mixed model was fit to data from participants (n =4553) with 1 to 3 antibody tests over 11 months (1 October 2020 to 16
September 2021), and models fit showed that expected antibody response after COVID-19 infection robustly increases for 100 days
postinfection, and predicts individuals may remain antibody positive from natural infection beyond 500 days depending on age,
body mass index, smoking or vaping use, and disease severity (hospitalized or not; symptomatic or not).
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Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
and coronavirus disease 2019 (COVID-19) continue to affect
large numbers of people across the globe, perpetuating the pan-
demic. To control the pandemic, enough of the population
must be exposed to the SARS-CoV-2 virus and/or receive an ef-
fective SARS-CoV-2 vaccine and mount an immune response
that confers lasting protection from acquiring COVID-19 such
that the virus no longer rapidly propagates through the popula-
tion [1-4]. The estimated proportion of the population with an-
tibodies to the SARS-CoV-2 virus and its variants has gradually
increased since the beginning of the pandemic, with some gaining
and losing natural antibodies following infection. In the early
stages of the pandemic, the source of antibodies was primarily
through naturally occurring antibodies following SARS-CoV-2
infection and recovery. With the introduction of vaccines in
late 2020 and massive vaccination campaigns, the prevalence of
vaccine-induced antibodies has substantially increased, with
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more than 50% of the population estimated to be fully vaccinated.
As of December 1, 2021, it was estimated that 74.1% of the US
population had immunity against severe infection for pre-
omicron variants and 61.2% for the omicron variants [5].

Despite the efforts to expand vaccination, slow uptake of
the vaccine requires additional understanding of the dura-
tion of antibodies acquired through infection to control
the pandemic [6, 7]. Circulating antibody titers usually de-
crease gradually over time, and if titers reach a nonneutral-
izing concentration in a substantial portion of the
population, control of the pandemic will be further delayed
[8, 9]. Cross-sectional studies report that the presence of re-
ceptor binding domain antibodies can occur in all vaccinat-
ed individuals and up to 97% of individuals with previous
infections occurring several months before the antibody
tests, suggesting that these immune responses can last sever-
al months [10-12]. Furthermore, a population-based study
of the longevity of SARS-CoV-2 antibody seroprevalence re-
vealed nucleocapsid-antibody positivity based on immuno-
globulin G (IgG) assays increased to 90% within the first
30 days postinfection, and show a linear decay afterwards,
declining to 65% at around 300 days [11].

Other studies on the duration of the immunity from natural-
ly occurring infection have been published [13-25]; however,
the findings face several limitations that impact interpretation
and use. First, recruitment of participants for many of the stud-
ies has been limited to a specific location or clinic, reducing the
potential generalizability of the findings [18, 19, 23], and the re-
sultant small sample sizes from such recruitment strategies
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limit their statistical power. Second, studies using alternative
recruitment strategies to increase sample size, such as testing
health care personnel from large institutions or using large da-
tasets and blood banks, allowing them to increase sample size,
limit their follow-up time to less than 4 months when assessing
antibody levels [4, 16, 21, 26]. Third, given most have been de-
signed as observational studies, follow-up is a concern as cases
can be lost; therefore, most studies have measured antibodies
within a short 1- to 4-month period [20-22], and others resort
to a cross-sectional design [24, 26]. Regardless of the design,
most studies have found that naturally occurring antibodies
due to SARS CoV-2 infection usually last between 3 and 6
months, with at least 1 study reporting up to 11 months [21].
Furthermore, studies have identified variations in responses
with weaker immune responses in asymptomatic and mild cas-
es than in cases with more severe symptoms [23, 25]. To fully
navigate the COVID-19 pandemic into the endemic phase, it
is important to understand the duration and behavior of anti-
body levels over time in broad, diverse samples of individuals.
The Texas coronavirus antibody response survey (Texas
CARES; https:/sph.uth.edu/projects/texascares/) was devel-
oped to survey the human antibody response to SARS-CoV-2
by recruiting volunteer participants across Texas. The current
analysis used longitudinal data from Texas CARES to predict
the duration of antibody response among individuals assessed
over time and identify key predictors of individual differences
in duration.

METHODS

Recruitment and design details were reported elsewhere [27].
Briefly, Texas CARES consists of a prospective convenience
sample of individuals, were are longitudinally tested for
SARS-CoV-2 antibody status every 3 months for a total of 3
time points from 1 October 2020 to 30 August 2021.
adult
Kindergarten - 12th grade and university educators and stu-

Participants  included retail/business  employees,
dents, and patients and employees from Health Resources
and Services Administration designated Federally Qualified
Health Centers. A consent form and survey questionnaires
were administered online over all 3 time points, and partici-
pants proceeded to a convenient laboratory location for the an-
tibody test at each time point. The current report focuses on
individuals from Texas CARES who were 20 years of age and
older, reported only 1 positive COVID-19 diagnosis with a
date of diagnosis, and had at least 1 valid nucleocapsid (N) an-
tibody test (N-test) result and at least 1 nonzero N-test value af-
ter their first reported COVID-19-positive diagnosis through
30 August 2021. Note that although the N-test value is nonzero,
it is only considered seropositive if the index value is greater
than or equal to 1.0. The Roche test used for Texas CARES is

a total antibody assay for IgG, IgA, and IgM antibodies, and

does not parse the different types of antibodies; however, IgM
and IgA typically decline quickly, within a few months [28],
thus longer duration of antibody-positive status is more likely
from IgG antibodies. The study protocols were approved by
both the University of Texas Health Science Center at
Houston Institutional Review Board (IRB) and deemed public
health practice by the Texas Department of Health Services IRB.

Statistical Methods

The response of interest was the continuous value of the N-test,
which was interpreted as positive for antibodies if the N-test in-
dex value was greater than or equal to 1.0, and negative other-
wise. Predictors of interest were time (days since the
self-reported positive COVID-19 diagnosis), age, race/ethnici-
ty, gender, number of chronic conditions (categorized as none,
1, 2, or more), tobacco/vaping use (yes/no), insured (yes/no),
body mass index (BMI; calculated from self-reported height
and weight and categorized according to the Centers for
Disease Control and Prevention [CDC] convention [29]), hos-
pitalized during COVID-19 infection (yes/no), and symptom
status (symptomatic/asymptomatic). A missing category for
each variable was included in the analysis to maximize sample
size. The analysis used a linear mixed model (LMM) with the
continuous value of the N-test as the response, participant as
a random effect to account for the correlation of the N-test val-
ues within the same individual, and a restricted cubic spline
with 3 internal knots to model the time trend. Purposeful var-
iable selection similar to that described by Hosmer et al [30]
was used to select important covariates. Variables were includ-
ed in the multivariable model after simple univariable models
for each considered variable had a type III ANOVA F statistic
P value less than .20. Variables were retained if the multivari-
able model Wald statistic P value was less than .05. All variables
removed at the .05 level were further assessed using a likelihood
ratio test (LRT) and were retained if the LRT P value was less
than .05, or for biological relevance. After fitting the model,
the predicted curves for N-test values are presented and inter-
preted; the antibody response was positive if the predicted
N-test value was greater than or equal to 1.0, and negative
otherwise.

RESULTS

Study Sample and Longitudinal Response

The analytic sample for the current study consisted of 4558
individuals who had at least 1 N-test after their first reported
COVID-19-positive diagnosis, with at least 1 of the N-test
values being greater than 0. The median number of days since
the positive COVID-19 diagnosis was 228 days (interquartile
range = 121). The median value of the N-test values was 38
units, ranging from 0 to 295. The mean age of this sample was
49.7 years (SD=13.6 years), mostly female (70.1%) and
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non-Hispanic white (71.8%), educated with a 2-year college de-
gree or more (71.0%), employed full time (64.6%), with health
insurance (89.7%), with obesity as calculated from self-reported
height and weight, and reporting at least 1 chronic disease
(48.8%). The majority reported no use of tobacco or vaping
products (90.2%); 39.0% reported asymptomatic COVID-19
and 10.4% reported being hospitalized for COVID-19. The ma-
jority of participants in our sample were not fully vaccinated
(55.0%). Full details of the demographic and clinical character-
istics of the analyzed sample are provided in Table 1.

The trajectory of each individual’s antibody duration is
shown in Figure 1; each line represents an individual’s trajecto-
ry in the study, and the black curve represents the model-based
predicted average curve. This mixed linear model with only the
restricted cubic spline representation of time since COVID-19-
positive and participant-specific random effect was highly sig-
nificant (LRT =433.0, df =4, P <.001). The general pattern of
the N-test values over time shows a rapid increase over the first
few months (90-100 days; Figure 1). Of note, in the sample,
5.5% of N-tests were negative in the first 100 days after infec-
tion, 2.8% negative between 101 and 200 days after infection,
4.5% negative between 201 and 300 days after infection, 4.3%
negative between 301 and 400 days after infection, and 7.4%
negative between 401 and 500 days after infection. These neg-
ative N-tests include those who were negative upon entering
into our study.

Univariate and Multivariable Predictors of Antibody Duration
The univariate type III ANOVA F statistic P values for each
predictor are given in Table 2. Each variable in Table 2 was sig-
nificant at the .20 level except for insurance status. Insurance
status was still maintained in the adjusted modeling as it reflects
socioeconomic status. Based on the single fixed-effects model
results, a multivariable model was fit considering all predictors.
The Wald-test P values were assessed and variables were select-
ed based on the purposeful variable selection procedure. The
adjusted
Wald-statistic P values for each fixed effect are reported in
Table 3.

Gender, number of chronic conditions, insurance status,

regression coefficients, standard errors, and

symptomatic status, and vaping/tobacco use were all not signif-
icant at the .05 level. Gender, number of chronic conditions,
and insurance were determined to have biological and socioe-
conomic relevance a priori and were retained in the model. A
likelihood ratio test comparing the full model with all predic-
tors and the full model excluding symptomatic status and vap-
ing/tobacco use was significant (LRT =29.4, df =2, P <.001).
The likelihood ratio test assessing the spline versus the full
model without the time component was also significant (LRT
=681.3, df=4, P<.001). Thus, all considered predictors
were included in the final model. The final adjusted model in-
cluded time (days since first positive COVID-19 diagnosis), age

(categorical), race/ethnicity, gender, number of chronic condi-
tions (categorized into 0, 1, 2+), insurance status (yes/no), BMI
(categorized according to the CDC), hospitalization, sympto-
matic (yes/no), and vaping/tobacco use (yes/no). Because the
nucleocapsid protein-related antibodies are not produced by
the vaccine, we did not consider vaccination status in our mod-
eling. Significant predictors are as follows: each age group was
significantly different from the reference age group (50-64
years old); it is notable that the oldest participants (65-74 years
and 75 + years) had a longer antibody duration than those 50-
64 years, while those aged 40-49, 30-39, and 20-29 years had a
shorter antibody duration compared to 50-64 year olds, with
the largest reduction in duration seen in 30-39 year olds, fol-
lowed by 20-29 year olds. Asian, non-Hispanic black, and
Hispanic individuals had a longer antibody duration than
non-Hispanic whites. Those self-reporting race as other had a
slightly longer antibody duration compared to non-Hispanic
whites. Those missing a survey response to race/ethnicity had
a shorter antibody duration than non-Hispanic whites.
Relative to individuals with healthy BMI, individuals catego-
rized as with overweight or obesity had increased antibody du-
ration. Those who were hospitalized or who did not report their
status of being hospitalized did not have an increased duration
of antibodies relative to those who reported not being hospital-
ized from COVID-19. Unsurprisingly, those who reported be-
ing symptomatic during infection exhibited an increased
duration of antibodies compared to those who reported being
asymptomatic or those missing a response regarding symp-
toms. Note that those who omitted a response for symptom sta-
tus were not significantly different from those self-reporting as
asymptomatic. Users of vaping or tobacco products or those
not proving a response regarding vaping or tobacco use showed
reduced antibody duration compared to those reporting

nonuse.

Predicted Antibody Duration
The adjusted LMM was used to generate prediction curves for
N-test values by various characteristics. Given the small num-
ber of individuals providing data more than 500 days postinfec-
tion (n=33 individuals), prediction curves were focused
within 500 days postinfection. We note that any adjusted model
curves must be presented with respect to a baseline value or in-
dividual in the data set, so the below presentation uses this for-
mat. All figures include this reference individual as a black
curve. The figures also include a horizontal dashed line repre-
senting the threshold for a positive N-test, and crossing the line
indicates a predicted seroconversion from positive to negative.
For each panel of Figures 2 and 3, the prediction curves for
the N-test index values resulting from varying a given demo-
graphic category from the reference category are shown. Each
curve can be interpreted as adjusted for the other variables in
the model. The reference category is depicted as a black curve
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Table 1. Demographics and Clinical Characteristics

Table 1. Continued

Characteristic

Overall (n=4552)

Characteristic Overall (n=4552)

Days since positive COVID-19 diagnosis®

Mean (SD)
Median (Q1, Q3)
Range
N test index values
Mean (SD)
Median (Q1, Q3)
Range
Age, y
Mean (SD)
Median (Q1, Q3)
Range
Age, categorical, y
20-29
30-39
40-49
50-64
65-74
75+
Gender
Female
Male
Race/ethnicity
Non-Hispanic, white
Non-Hispanic, black
Hispanic
Asian
Other
Missing
Education
Some high school or less

High school graduate/General Educational

Development Test (GED)
Some college, no degree
2- or 4-year college-level degree

Advanced professional or academic degree

Employment status
Employed full time
Employed part time

Not currently employed/unemployed

Other

Has health insurance/coverage
Yes
No
Missing

Height, inches
Mean (SD)
Median (Q1, Q3)
Range

Weight, pounds
Mean (SD)
Median (Q1, Q3)
Range

BMI, continuous
Mean (SD)
Median (Q1, Q3)
Range

221.8 (110.0)
228 (158, 279)
1-5695

62.7 (64.5)
38 (10.7, 100)
0-295

49.7 (13.7)
50.0 (40.0, 60.0)
20.0-91.0

356 (7.8)
764 (16.8)
1133 (24.9)
1612 (35.4)
563 (12.4)

124 (2.7)

3192 (70.1)
1360 (29.9)

3271 (71.9)
109 (2.4)

944 (20.7)
138 (3.0)
53 (1.2)
37 (0.8)

51(1.2)
403 (9.1)

831 (18.8)
1930 (43.6)
1213 (27.4)

2841 (64.6)
447 (10.2)
629 (14.3)
482 (11.0)

4085 (89.7)
397 (8.7)
70 (1.5)

66.4 (3.9)
66.0 (64.0, 69.0)
48.0-92.0

181.6 (45.3)
175.0 (149.0, 208.0)
0.2-5156.0

28.8 (6.5)
27.6(24.2,32.2)
0.0-66.6

BMI, categorical

Healthy 1263 (27.7)
Underweight 34 (0.7)
Overweight 1516 (33.3)
Obesity 1591 (35.0)
Missing 148 (3.3)
Tobacco/vaping use
None at all 4105 (90.2)
At least some 394 (8.7)
Missing 53 (1.2)
Symptomatic/asymptomatic
Asymptomatic 1775 (39.0)
Symptomatic 2510 (55.1)
Missing 267 (5.9)
Hospitalized
No 3915 (86.0)
Yes 475 (10.4)
Missing 162 (3.6)
No. of different chronic diseases
None 1953 (42.9)
1 1235 (27.1)
2 or more 985 (21.6)
Missing 379 (8.3)
Vaccination status
Not fully vaccinated 2503 (55.0)
Fully vaccinated 1892 (41.6)
Missing 157 (3.4)

Data are No. (%) except where indicated.

Summary statistics of days since COVID-19-positive diagnosis is based on 5974 tests
across 4562 individuals.

in each of the graphs presented, and represents the most fre-
quently represented characteristics in our sample: 50-64 years
old, non-Hispanic white, woman, not reporting any chronic
conditions, healthy BMI, has insurance coverage, asymptomat-
ic infection, no reported hospitalization, and reporting no to-
bacco or vaping use. For age (Figure 2A), categories 65 years
and older had the highest predicted N-test curves and were
not predicted to drop below 1.0 (convert to negative antibody
status) within 500 days of their COVID-19 infection. Those
30-39 years old had the shortest predicted duration of antibod-
ies and were predicted to seroconvert around 450 days postin-
fection. Those 20-29 years old were predicted to be close to
converting to negative antibody status around 500 days postin-
fection. Finally, 40-49 year-olds were predicted to maintain
positive antibody status at least 500 days postinfection, but all
models were on a downward trajectory at 500 days.

Varying race\ethnicity (Figure 2B) predicted slightly differ-
ent curves; however, none of the categories dropped below
the threshold of a positive test in the duration of the time inter-
val observed (500 days), implying that all ethnicities showed
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Figure 1. Plot of nucleocapsid antibody levels (N-test values) over time (unadjusted) with individual spaghetti plots. Time is measured in days since the self-reported
coronavirus disease 2019 (COVID-19) infection. For each individual depicted, their infection date is day 0, and the date of their first and subsequent tests are chronologically

arranged on the plot; later tests have longer days since infection.

positive antibody status lasting 500 days on average. Varying
BMI status from the reference category (Figure 2C) showed un-
derweight individuals having the shortest antibody duration,
but still lasting 500 days. Antibody duration for the remaining
BMI categories (healthy, overweight, obesity, and those missing
BMI status) was predicted to last at least 500 days on average,
but the higher curves implied longer duration than those un-
derweight. Varying hospitalization status (Figure 3A) did not
shorten predicted antibody status shorter than 500 days; how-
ever, the model predictions suggested a longer time of main-
those
hospitalized, compared to those who were not hospitalized.

taining antibody-positive status for who  were

Table 2. Type Ill ANOVA F Statistic P Values of Univariable Linear Mixed
Models with the N-Test Value as Response and Participant Specific
Random Effect for Each Predictor of Interest

Variable P Value
Days since positive COVID-19 viral test <.001
Age, categorized <.001
Race/ethnicity <.001
Gender 011
Number of chronic conditions, 0, 1, 2, or more <.001
Health insurance/coverage, yes/no .629
BMI category <.001
Hospitalized, yes/no <.001
Tobacco or vaping substance use, yes/no .012
Symptomatic, yes/no .019

Finally, varying symptomatic status (Figure 3B) followed a sim-
ilar yet less pronounced effect on antibody duration as
hospitalization.

DISCUSSION

The large sample size, demographic and clinical diversity, and
geographic distribution of Texas CARES offers a unique oppor-
tunity to examine the long-term presence of IgG antibodies
SARS-CoV-2. A purposefully
mixed-effects model shows that expected IgG antibody re-
sponse after COVID-19 infection robustly increases for 100
days postinfection, and that duration of antibody response is

against selected linear

reasonably long lasting. Those reporting prior COVID-19 in-
fection are predicted to possibly maintain antibodies from nat-
ural infection beyond 500 days. The longitudinal modeling
indicates the initially robust IgG response begins to decline af-
ter 90-100 days and continues to decline over the remaining
follow-up period of the study (maximum follow-up 500
days); with rate of decline differing by age, body mass index,
smoking or vaping use, and disease severity (hospitalized or
not; symptomatic or not). Although the immune responses
vary for different pathogens and between individuals, these
findings demonstrate that the kinetics of antibodies against
SARS-CoV-2 follow a relatively usual pattern of high levels
peaking shortly after symptom onset, followed by a gradual de-
crease in the following months [31].
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Table 3. Fixed Effect Coefficients and Wald Statistic P Values From the
Multivariable Model

Regression Standard

Variable Coefficient Error PValue
Age group, y

20-29 —-19.47 3.49 <.001

30-39 —24.69 2.60 <.001

40-49 —14.59 2.27 <.001

50-64 (Ref)?

65-74 8.43 2.86 .003

75+ 21.76 5.42 <.001
Race/ethnicity

Non-Hispanic, white

(Ref)

Non-Hispanic, black 9.53 5.61 .089

Hispanic 15.00 2.21 <.001

Asian 15.81 5.05 .002

Other 2.15 8.00 .788

Missing —6.96 9.63 470
Gender

Female (Ref)

Male 0.97 1.94 617
No. of chronic conditions

None (Ref)

One 1.27 2.16 .556

Two or more 0.64 2.52 799

Missing -0.73 3.41 .830
Health insurance/coverage

Yes (Ref)

No -0.89 3.08 772

Missing —0.45 8.61 .958
BMI category

Underweight —4.67 10.01 .641

Healthy (Ref)

Overweight 10.44 2.27 <.001

Obesity 23.83 2.36 <.001

Missing 18.50 5.65 .001
Hospitalized

No (Ref)

Yes 23.70 2.87 <.001

Missing 11.26 4.57 .014
Symptomatic/asymptomatic

Asymptomatic (Ref)

Symptomatic 4.11 1.81 .024

Missing —0.60 4.09 .883
Vaping/tobacco use

None at all (Ref)

At least some —7.04 3.10 .023

Missing —5.36 10.18 .598

“Reference (Ref) age group selected as the largest group.

Consistent with other findings, participants reporting hospi-
talization with more severe infection were found to have a
more robust response than the nonhospitalized participants
[18, 23, 24]. The data and models show a more robust response
in the first 100 days postinfection among those who have been
hospitalized versus nonhospitalized participants; with the

response remaining higher in the follow-up period compared
to nonhospitalized participants. While evidence of these differ-
ences in response has been previously reported, the size and
scope of the current survey provides substantial evidence given
the longitudinal design [18, 20, 23, 24, 26]. This has important
implications for risk of reinfection in younger people whose em-
ployment, education, or social interactions may have increased
vulnerability to exposure. Further investigation of reinfections
observed in Texas CARES may be beneficial to understanding
how antibody levels and other risk factors correlate with risk
of reinfection in this population. Finally, those reporting comor-
bidities do not appear to have any diminished antibody response
compared to those with no history of comorbidities [32].

As noted previously, the SARS-CoV-2 IgG antibody status
has been described in the recent literature; however, most stud-
ies have represented a single setting (clinical, system, or organi-
zation) [23], with small sample sizes (n <200) [13-15, 18, 20-
23, 33] and with short follow-up periods (commonly 3-6
months) [18-20, 23, 24]. In most of these above-referenced
studies, convenience samples (such as health care personnel
or business employees within a specific industry) have been fol-
lowed [18, 19, 23, 26]. As such, people are generally healthy and
derived from a single institution or city, with results not neces-
sarily generalizable to the broader population, due to lack of
representation.

The current study provides robust evidence of the duration
of antibody status in a large sample. First, the community-
based sample of 57 198 adults, from which the infected sample
for the current study was pulled, includes substantial numbers
of demographically diverse individuals located in both urban
and rural areas across the state of Texas with long-term (9-
12 month) follow-up periods. Second, the extent of the baseline
survey with 2 follow-up periods, including a demographic and
behavioral survey with vaccine and natural antibody testing in
Texas CARES, allows us to better determine and identify the in-
fluence of behavioral and clinical demographics in natural an-
tibody responses to SARS-Co-V-2. The deeply granular look at
duration of antibody status, that is, the sample size and covar-
iate information collected, enables fitting of fully adjusted lin-
ear mixed-effects models with restricted cubic splines (to
model the nonlinearity of antibody response over time). To
this end, we are able to report with high power and accuracy,
fully covariate-adjusted demographic effects on antibody dura-
tion in a very large, diverse sample.

We recognize the limitations of the current study. First, cohort
studies are nonrandom and self-selection biases may be seen;
however, the larger cohort size allows us to control for covariates.
Loss to follow-up does occur in cohort studies, but loss in Texas
CARES is partially mitigated by the large baseline sample size
(n=4553 in the current study for time 1, n=1074 for time
2, and n = 486 for time 3) with continued outreach efforts being
made to increase retention over time to allow us to more
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Predicting nucleocapsid antibody status varying demographics in the reference model. The dashed line at 1 represents when the N-test reports a positive an-

tibody response. N-test value > 1 is a positive antibody response. The solid black line represents the reference prediction curve, that is for a 50 to 64-year-old non-Hispanic
white woman without chronic conditions, with healthy BMI, who has insurance coverage, was asymptomatic in their infection, was not hospitalized, and did not use tobacco
or vaping. The effect of varying a covariate across its domain is shown: (A) varying age, (B) varying race\ethnicity, and (C) category of BMI status. Abbreviations: BMI, body
mass index; COVID-19, coronavirus disease 2019; N-test, nucleocapsid antibody test.

accurately estimate response over time. Finally, COVID-19 in-
fection dates were self-reported so attendant limitations in self-
report must be recognized. It is possible that people incorrectly
reported infection or dates of infection. However, as the vast
majority of self-reported COVID-19 infections were confirmed
by positive N-tests (93.9%), it appears the self-reported
laboratory-based diagnoses and dates are generally accurate.
The full scope of naturally induced immunity cannot be estab-
lished in the current study as its current focus is only the anti-
bodies against the nucleocapsid proteins. Specifically, these

antibody tests do not detect receptor binding domain antibod-
ies, shown to be longer lasting in some studies [12], and al-
though not many participants had access to them, the effect
of monoclonal antibody treatments for COVID-19 on these an-
tibodies is not well known. In that vein, the predicted durations
are the average N-test index value based on characteristics re-
ported in the data and the robustness of individual immunity
results by clinical standards will vary.

Findings from the ongoing Texas CARES survey will contin-
ue to elucidate understanding of the length of seropositivity
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from natural as well as vaccine-induced human response. The
knowledge gained by the state will allow Texas to target vaccine
messaging to those most at risk and time responses to needs
across populations.

As mitigation behaviors, such as mask use and social dis-
tancing, become more relaxed, and more variants emerge, es-
timating and predicting the duration of antibodies from
natural infection becomes more important. Duration of the
immunity produced by vaccines has been studied widely
since initial clinical trials to measure their safety and efficacy.
Antibody titers continue to be assessed on a population level
to ascertain the need for vaccine boosters and determine the
most at-risk populations to inform recommendations for dis-
tribution and programming. Given the proportion of people
hesitant or unwilling to get vaccinated, understanding the
duration of antibodies following a natural infection will
play a key role in navigating the SARS-CoV-2 pandemic.
Future research should consider longitudinal designs, collec-
tion of self-reported behaviors, and adjustments for behavio-
ral and clinical characteristics to better understand natural
and vaccine-induced response to SARS-CoV-2 across popu-

lations over time.
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