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In addition to its grave physical health impact and associated 
mortality, the COVID-19 pandemic had a significant nega-
tive impact on mental health of affected populations.1,2 With 
widespread vaccination, there are now hopes that the pan-
demic can be finally brought under control. While the impact 
of vaccination on the incidence of COVID-19 infection and 
related physical health consequences are actively investi-
gated, with rare exceptions,3 the mental health impact of 
vaccination remains unexplored. This report examines asso-
ciation of COVID-19 vaccination with significant psycho-
logical distress in a large-scale survey of the US population 
conducted in the first half of 2021—a period of widespread 
implementation of COVID-19 vaccination.

METHODS

Data from the Census Bureau’s Household Pulse Survey 
(HPS),4 a nationally representative online cross-sectional 
survey of adults conducted regularly since April 2020, were 
analyzed. The HPS is designed to provide near real-time 
information on household experiences during the pan-
demic. Potential participants were selected from the Census 
Bureau’s Master Address File. Selected adults were invited 
to participate by email and text messages. The sample 
sizes in each state were determined based on an anticipated 
response rate of 5%.

Data for this report were limited to HPS waves 22 to 33, 
conducted between January 6 and July 5, 2021. Each wave 
interviewed approximately 70,000 (range = 66,262–80,567) 
adults aged ≥ 18. Questions about COVID-19 vaccination 
were first introduced in HPS wave 22.

Along with questions about socio-demographic charac-
teristics, respondents completed versions of the Generalized 
Anxiety Disorder (GAD-2) and the Patient Health Question-
naire (PHQ-2) to screen for significant psychological distress 
over the past 1-week period based on a score of ≥ 3.2

This study analyzed the association of receipt of COVID-
19 vaccination with GAD-2 and PHQ-2 using logistic regres-
sion models, adjusting for age, sex, race/ethnicity, education, 
marital status, employment, household composition, house-
hold income, health insurance, and assessment period. In 
addition, analyses adjusted for COVID-19 test–positive rates 
and proportion of adults vaccinated, both for each state and 
in each period, using data from Centers for Disease Control.5

In further analyses, variations in the strength of associa-
tion of vaccination with GAD-2- and PHQ-2-positive screens 
across time periods were examined by testing the interaction 
of time with vaccination in the regression models.

Analyses were adjusted using doubly robust inverse 
probability of treatment weighing (IPTW) using propensity 
scores.6 Acceptable balance of covariates after weighting 
was checked and confirmed. Additionally, sampling weights 
and replicate weights were included in the analyses to adjust 
for survey non-response and to provide nationally repre-
sentative estimates. Analyses were conducted using Stata 
17 software. All percentages are weighted.

RESULTS

A total of 884,697 adults participated in the 12 surveys. 
Of these, 878,978 (99.3%) responded to questions about 
COVID-19 vaccination; 506,369 (50.7%) reported hav-
ing received a vaccine. Fully 22.3% (n = 188,780) of the 
interviewed adults screened positive on GAD-2 and 18.8% 
(n = 144,764) on PHQ-2.

Those who had received COVID-19 vaccine were 
less likely than the un-vaccinated to screen positive on 
GAD-2 (28.6% vs. 30.7%, respectively, adjusted odds ratio 
[AOR] = 0.90, 95% confidence interval [CI] = 0.86–0.93, 
p < 0.001) and on PHQ-2 (22.8% vs. 25.3%, AOR = 0.86, 
95% CI = 0.83–0.90), p < 0.001) across the years. How-
ever, the association of vaccination status with both GAD-2 
and PHQ-2 changed with passage of time as indicated by 
significant interaction terms in regression models (GAD-
2: AOR = 1.01, 95% CI = 1.005–1.2, p = 0.002; PHQ-2; 
AOR = 1.2, 95% CI = 1.1–1.3, p < 0.001) (Figs. 1 and 2).
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DISCUSSION

This study found small but significant associations between 
COVID-19 vaccination and decline in psychological distress 
among adults in the first part of 2021. Extrapolating to the 
US adult population, these estimates correspond to over 5–6 
million fewer GAD-2- and PHQ-2 screen–positive adults.

The association of vaccination with psychological distress 
was more pronounced in the early phase of vaccine roll-out. 
This effect cannot be attributed to the earlier vaccination of 
older adults because the analyses adjusted for age.

While a causal connection cannot be drawn from these 
cross-sectional data, the findings are consistent with a recent 
report that identified reduction in psychological distress fol-
lowing vaccination, likely mediated by reduction in fears 
related to COVID-19 infection and its consequences.3 Bet-
ter understanding of factors that contribute to mental health 
distress and its alleviation during the COVID-19 pandemic 
may help in predicting the mental health impact of future 
epidemics and other mass disasters.
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Fig. 1   Association of COVID-19 vaccination with screening posi-
tive on the Generalized Anxiety Disorder-2 item questionnaire 

(GAD-2 ≥ 3) over the January 6 to July 5, 2021, period in the US 
Household Pulse Survey
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Fig. 2   Association of COVID-19 vaccination with screening posi-
tive on the Patient Health Questionnaire-2 item (PHQ-2 ≥ 3) over 
the January 6 to July 5, 2021, period in the US Household Pulse 

Survey
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