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a  b  s  t  r  a  c  t

Background:  In  the United  States,  distribution  plans  for the  COVID-19  vaccination  were  established  at the
state  level.  However,  some  states,  such  as  Connecticut,  followed  an  age-based  strategy  without  consider-
ing occupations  or co-morbid  conditions  due  to its  simplicity  in  implementation.  This  strategy  raised
concerns  about  exacerbating  health  inequities  because  it did  not  prioritize  vulnerable  communities,
specifically,  minorities  and  low-income  groups.  The  study  aims to  examine  the  vaccination  inequities
among  different  population  groups  for people  aged 65+.
Methods:  A  cross-sectional  analysis  of  quantile-based  independent  sample  t-test  was  employed  to  exam-
ine the  relationship  between  eight  social  vulnerability  indices  (SVIs,  i.e., below  poverty,  unemployed,
without  high  school  diploma,  disability,  minority,  speaks  English  less  than  well,  no vehicle,  and  mobile
homes)  and  vaccination  rates  at the town  level  in  Connecticut  during  the  second  phase  of  the  vaccine
distribution  plan  when  individuals  aged  65 and  over  were  eligible.  Negative  binomial  regressions  were
employed  to  further  justify  the  relationships  between  SVIs  and  vaccination  rates.
Results:  The  report  shows  that  the differences  in vaccination  rates  were  statistically  significant  between
the  most  vulnerable  and the  least  vulnerable  towns  with  respect  to  six SVIs  (i.e.,  below  poverty,  without
high  school  diploma,  disability,  minority,  speaks  English  less  than  well,  and  no  vehicle).  The  vaccination
gap  was  greater  for  people  aged  75+  than  people  aged 65–74. Among  the  selected  SVIs,  below  poverty  was
negatively  correlated  with  the  vaccination  rate  for  75+,  and  without  high  school  diploma  was  negatively

correlated  with both  rates.
Conclusions:  This  report  reveals  the  significant  health  inequities  in COVID-19  vaccination  among  the
elderly  population  at the early  vaccination  phase.  It  can  shed  insights  into  health  policy  initiatives  to
improve  vaccination  coverage  in  the  elderly  communities,  such  as promoting  onsite scheduling  and
increasing  at-home  vaccination  services.
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Introduction

In the United States, distribution plans for the Coronavirus Dis-

ease 2019 (COVID-19) vaccination have been established at the
state level. Like many states, Connecticut’s first phase included vac-
cinating health care workers and nursing home residents, followed
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y people aged 75 and older starting on January 18, 2021. However,
nlike most states, Connecticut continued a primarily age-based
trategy: people 65 and over were eligible on February 11, 2021,
ollowed by other age groups in reverse chronological order [1].

The rationale provided by state leaders for this approach was its
implicity: it did not require proof of a particular occupation (e.g.,
ront-line worker) or co-morbid condition. However, this strat-
gy raised concerns about exacerbating health inequities because
t did not prioritize communities that have been disproportion-

tely affected by COVID-19, specifically, minorities and low-income
roups [2,3]. These population groups were found to lack access to
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Fig. 1. Spatial distribution of vaccination rates for population (a) aged 65–74, and (b) aged 75+ in Connecticut towns.

Table 1
Vaccination rates for the least (Q1) and most (Q4) vulnerable towns.

SVIa Quartileb SVI rangea Rate for 65–74 (std.)c Rate for 75+ (std.)c

Below
poverty

Q1 0.80–3.45 79.58 (9.99) 98.01 (14.92)
Q4  37.57–28.51 69.12 (12.37) 73.87 (13.70)

Difference estimated 10.46*** 24.14***
Difference 95% CIe 5.59–15.35 17.92–30.35

Unemployed

Q1  0.22–2.01 75.60 (9.39) 88.75 (15.64)
Q4  3.57–7.15 70.99 (12.43) 83.72 (19.24)

Difference estimated 4.61 5.03
Difference 95% CIe −0.14 to 9.36 −2.54 to 12.58

Without high school
diploma

Q1 0.91–2.95 79.77 (8.19) 98.62 (13.53)
Q4  6.09–15.72 66.86 (10.14) 74.47 (14.91)

Difference estimated 12.91*** 24.15***
Difference 95% CIe 8.91–16.92 17.97–30.33

Disability

Q1  5.01–8.76 78.54 (9.47) 96.80 (15.31)
Q4  12.57–17.15 70.69 (11.59) 80.52 (17.03)

Difference estimated 7.85*** 16.28***
Difference 95% CIe 3.25–12.45 9.25–23.31

Minority

Q1  3.28–7.39 78.81 (11.05) 95.80 (17.39)
Q4  20.16–85.23 70.18 (11.49) 74.80 (10.88)

Difference estimated 8.63*** 21.00***
Difference 95% CIe 3.74–13.53 14.70–27.30

Speaks English less
than well

Q1 0–0.29 78.07 (10.33) 94.38 (15.05)
Q4  1.92–12.21 70.28 (13.24) 74.46 (13.23)

Difference estimated 7.79** 19.92***
Difference 95% CIe 2.63–12.95 13.76–26.07

No  vehicle

Q1 0–0.82 79.30 (8.94) 98.84 (13.78)
Q4  2.4 –11.75 70.50 (11.84) 73.65 (12.02)

Difference estimated 8.80*** 25.19***
Difference 95% CIe 4.24–13.36 19.58–30.80

Mobile homes

Q1 0–0 76.36 (11.53) 89.94 (16.57)
Q4  0.55–4.82 76.14 (10.32) 87.49 (12.69)

Difference estimated 0.22 2.45
Difference 95% CIe −4.54 to 4.96 −3.96 to 8.87

** p < 0.01.
*** p < 0.001.

a Town-level SVI was  rescaled from the census tract-level SVI based on the total census tract population in a town. The variable in percentage (%) was normalized with
respect  to town population. A higher SVI score means that the town has higher levels of social vulnerability.

b To correspond to the census tract-level SVI data, we merged the towns of Canaan and Norfolk in the county of Litchfield, thus leading to a total of 168 towns. Each quartile
had  42 towns.
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c The vaccination rates are mean values in percentage (%); std. is the standard de
d A positive number in the difference estimate means the Q1 rate was  higher tha
e CI is the confidence interval.

quality health care because of the under-coverage of health insur-
ance, language barriers, and distrust of medical professionals [4].

This short report aims to examine the relationship between
social vulnerability and vaccination rates at the town level during
the second phase of the vaccine distribution plan when individu-
als aged 65 and over were eligible. Existing studies identified that
low socioeconomic status US counties had lower vaccination rates,

and such vaccination disparities enlarged as the vaccine eligibility
expanded [5,6]. However, few studies have focused on the elderly
population at a small geographic scale, such as the town level. Find-
ings from this report can help reveal the vaccination gap in current
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ate.

accination practices for the elderly population, eventually pro-
iding evidence to increase the vaccination coverage and develop
quitable health policy.

ethods

We  performed a cross-sectional analysis to employ the

ssociation of COVID-19 vaccination rates with selected social vul-
erability variables in Connecticut towns (n = 168). We  collected
own-level vaccination rates for those having received at least one
ose from the Connecticut Department of Public Health (CTDPH)
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as of March 8, 2021 [1]. The vaccination data included two popula-
tion groups: those aged 65–74 and those aged 75+. To characterize
the towns, we selected eight social vulnerability variables from
the 2018 United States Centers for Disease Control (CDC)’s Social
Vulnerability Index (SVI). These variables were: below poverty,
unemployed, without high school diploma, disability, minority,
speaks English less than well, no vehicle, and mobile homes [7].

Specifically, to explore the relationship between social vulner-
ability and vaccination rates among the elderly population, we
examined the vaccination inequities between the towns in the
lower SVI quartile (Q1) and those in the upper SVI quartile (Q4).
We applied an independent sample t-test to identify if a significant
difference existed in the vaccination rates of those aged 65–74 and
those aged 75+ between the towns in Q1 and Q4 with respect to
each SVI. As a robustness check, we also included all SVIs in the same
model using negative binomial regression analysis (see details in
Appendix in Supplementary material). The statistical analysis was
completed in IBM SPSS 18. The data visualization was completed
in ESRI ArcGIS Pro 2.6.

Results

As of March 8, the vaccination rates in Connecticut were 72.89%
and 80.17% for age groups 65–74 and 75+, respectively. Both rates
were comparatively higher in the eastern part of the state (Fig. 1).
The differences in vaccination rates were statistically significant
between Q1 and Q4 with respect to six SVIs (i.e., below poverty,
without high school diploma, disability, minority, speaks English
less than well, and no vehicle; Table 1). Specifically, the difference
in vaccination rate for 65–74 was the largest with respect to lack of
education (i.e., difference = 12.91%), and the difference in vaccina-
tion rate for 75+ was the largest with respect to no vehicle (i.e.,
difference = 25.19%). Our secondary analysis employing negative
binomial regressions (see details in Appendix in Supplementary
material) shows that among the selected SVIs, poverty was neg-
atively correlated with the vaccination rate for 75+ (coefficient:
−0.00725, p < 0.05), and lack of education was negatively corre-
lated with both rates (coefficient for 65–74: −0.0251, p < 0.001;
coefficient for 75+: −0.0249, p < 0.001).

Discussion

Past research shows that people residing in socioeconomically
disadvantaged areas were more vulnerable to COVID-19 diagnosis
and death [3,8]. This report further strengthens that such health
inequities existed in the COVID-19 vaccination within the two
elderly age groups by comparing the most and least vulnerable
towns in Connecticut. It also reveals that the vaccination gap was
greater among people aged 75+ than people aged 65–74. The differ-
ences in vaccination rates were further correlated with two  social
vulnerability variables: below poverty and without high school
diploma.

Although the US and many other countries have generally
adopted an age-based criterion for vaccine prioritization, it has
been found that age was negatively correlated with the willing-
ness to receive COVID-19 vaccines [9]. The finding suggests that
although the elderly population was prioritized in health care, they
were more reluctant to take vaccines and thus more vulnerable to
the infection. Such vaccination reluctance within the elderly pop-

ulation needs to be further explored, such as which age group had
a wider vaccination gap and which socioeconomic variable most
contributed to the vaccination disparities. By revealing the relation-
ships between vaccination rates and SVI-based social vulnerability

[

156
Journal of Infection and Public Health 14 (2021) 1563–1565

ariables among people aged 65+ in Connecticut, the study sheds
urther insights into health policy initiatives to improve vaccination
overage among the elderly in the state and beyond.

Specifically, the study justifies that the socioeconomically dis-
dvantaged elderly groups, especially those aged 75+, had a lower
accination rate. Also, poverty and under-education contributed
ost to the lack of vaccination. The relative lack of vaccination

mong the socially vulnerable elderly group, especially those in
overty and undereducated, could result from the scarcity of trans-
ortation resources to access vaccination clinics and a lack of
omputer literacy in scheduling appointments [10]. Thus, promot-
ng onsite scheduling and increasing at-home vaccination services
n the elderly communities in the US and other countries will be a
ecessity to reducing health inequities.

In this report, we focused on Connecticut towns, and thus the
onclusion cannot be extended to another region or at a different
eographical scale. The cross-sectional study does not account for
ndividual-level inferences or consider the temporality in vaccina-
ion phases. Since the state government administers the COVID-19
accination with largely different timelines and eligibility criteria,
t is advisable to fully examine the geographical heterogeneity in
accination policy among states and even across countries in order
o justify health inequities.
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