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INTRODUCTION

P
atients with kidney failure on dialysis suffer high
rates of COVID-19–associated hospitalizations and

mortality.1–3 Vaccination is crucial to mitigate the risks
of COVID-19, but concerningly, 1 in 5 patients
receiving in-center hemodialysis are vaccine hesi-
tant.4,5 Recent studies in the general population have
shown that COVID-19 vaccine intent may change in
an individual over time,6 suggesting that vaccine intent
may not perfectly correlate with vaccine uptake.

In this study, we assessed the longitudinal rela-
tionship between COVID-19 vaccine intent and uptake
among patients on dialysis, which has not been pre-
viously described. To assess COVID-19 vaccine intent,
we conducted a mobile health (mHealth)–based survey
which is a scalable, low-cost, and acceptable mode of
survey administration for patients on dialysis.7–9,S1

We examined whether patient demographics,
employment status, marital status, neighborhood so-
cial vulnerability, and dialysis-related medical history
were associated with vaccine intent and uptake
(Supplementary Methods). To measure neighborhood
social vulnerability, we used census tract-level Social
Vulnerability Index, a composite of 15 census in-
dicators of socioeconomic status, household compo-
sition and disability, minority status and language,
and housing type and transportation.S2,S3

We hypothesized that patients with social risk fac-
tors, including unemployed individuals, racial/ethnic
minorities, and those living in neighborhoods with
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greater social vulnerability, would be less likely to
have vaccine intent and uptake related to social dis-
advantage.S4 We also hypothesized that vaccine uptake
would be lower than vaccine intent because of access-
related barriers, and patients with social risk factors
would be less likely to successfully convert their vac-
cine intent into vaccine uptake.

RESULTS

Survey Respondents

Of 1465 patients on dialysis, 1055 had listed cell phone
numbers in the electronic health record. The 1055 pa-
tients were sent the mHealth–based survey via text
message to assess COVID-19 vaccine intent
(Supplementary Figure S1); 47 returned with errors
(e.g., unreachable or landline number). Of the remain-
ing 1008 patients, 310 responded to the survey
(response rate 31%). Two participants died before
vaccines were widely available, leaving 308 partici-
pants in the analysis of vaccine intent and uptake.
Respondents were a median age of 61 years and ma-
jority male (60%) and on in-center hemodialysis (78%).

Predictors of Vaccine Intent and Uptake

A total of 242 of 308 (79%) participants intended to get
the COVID-19 vaccine, and 66 of 308 (21%) did not.
Younger, Black, or Hispanic participants and those
residing in more socially vulnerable census tracts were
less likely to have COVID-19 vaccine intent in unad-
justed analyses (Supplementary Table S1). In
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Figure 1. Predictors of COVID-19 vaccine intent,a multivariable model (N ¼ 308). aResponse to the question: “An FDA-authorized vaccine for
COVID-19 (coronavirus) will soon be available to you for free. Will you get the COVID-19 vaccine? Reply “1” for Yes or “2” for No.” Multivariable
logistic regression adjusted for age categories, sex, race/ethnicity, employment status, marital status, Social Vulnerability Index quintile, dialysis
modality, and primary cause of kidney failure. bUpper limit of CI truncated. FDA, Food and Drug Administration, HD, hemodialysis; Ref., reference.
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multivariable adjusted analyses, non-Hispanic Black
participants (adjusted odds ratio 0.38, 95% CI 0.15–
0.95) were less likely to have vaccine intent than non-
Hispanic White participants (Figure 1). Age, sex,
employment status, marital status, census tract-level
Social Vulnerability Index, dialysis modality, or cause
of kidney failure was not statistically significantly
associated with vaccine intent in adjusted analyses.

Among the 242 participants with COVID-19 vaccine
intent, 225 (93%) had vaccine uptake, and 17 (7%) did
not get the vaccine. Patients aged 18 to 44 years were
less likely to ultimately receive the COVID-19 vaccine,
compared with older age groups (P ¼ 0.001; Table 1).
Of the 66 participants who did not intend to get the
vaccine, 44 (67%) had vaccine uptake, and 22 (33%)
did not. Older patients without initial vaccine intent
were more likely to receive the COVID-19 vaccine,
compared with younger patients (P ¼ 0.04;
Supplementary Table S2).

Across all mHealth–based survey respondents,
younger, Black, unemployed, and single participants
were less likely to have COVID-19 vaccine uptake in
unadjusted analyses (Supplementary Table S3). In
multivariable adjusted results, younger age was
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statistically significantly associated with lower vaccine
uptake, with participants aged 18 to 44 years (adjusted
odds ratio 0.23, 95% CI 0.09–0.58) less likely to have
vaccine uptake compared with those aged 45 to 64
years. Other sociodemographic and clinical character-
istics were not associated with vaccine uptake in
adjusted analyses (data not shown). Clustering standard
errors at the dialysis facility level did not meaningfully
change results.
DISCUSSION

In this cohort study of patients on dialysis in a New
York City–based dialysis organization, 79% of survey
respondents intended to get the COVID-19 vaccine.
Contrary to our hypothesis, vaccine uptake (87%) was
higher than vaccine intent. Among patients who were
initially vaccine hesitant (no vaccine intent), 67% went
on to receive the vaccine. Younger age and social risk
factors, including race/ethnicity and neighborhood
social vulnerability, were associated with lower vac-
cine intent and uptake.

Our study is the first, to our knowledge, to
longitudinally follow patients on dialysis and
Kidney International Reports (2022) 7, 633–637



Table 1. Characteristics of participants with positive vaccine intent, by vaccine uptake (n ¼ 242)
Characteristic Vaccine intent, vaccine uptake n ¼ 225, n (%) Vaccine intent, no vaccine uptake n ¼ 17, n (%) P value

Sociodemographics

Age (yr)

18–44 17 (8) 7 (41) 0.001

45–64 97 (43) 7 (41)
65–79 89 (40) 3 (18)
$80 22 (10) 0 ()

Sex

Male 141 (63) 9 (53) 0.446

Female 84 (37) 8 (47)

Race/Ethnicity

Non-Hispanic White 82 (36) 3 (18) 0.083

Non-Hispanic Black 78 (35) 10 (59)
Hispanic 21 (9) 1 (6)
Asian or Pacific Islander 36 (16) 1 (6)
Other, unknown, or missing 8 (4) 2 (12)

Employment

Full-time or part-time 52 (23) 3 (18) 0.591

Retired (age) 39 (17) 2 (12)
Retired (disabled) 41 (18) 2 (12)
Unemployed 17 (8) 3 (18)
Homemaker, medical leave, or student 10 (4) 0 (0)
Missing 66 (29) 7 (41)

Marital status

Married 96 (43) 4 (24) 0.155

Divorced or separated 19 (8) 2 (12)
Widowed 14 (6) 0 (0)
Single 55 (24) 4 (24)
Missing 41 (18) 7 (41)

Census tract-level SVIa

Quintile 1 46 (23) 3 (19) 0.519

Quintile 2 44 (22) 2 (13)
Quintile 3 42 (21) 2 (19)
Quintile 4 36 (18) 3 (19)
Quintile 5 28 (14) 5 (31)

Dialysis-related medical history

Modality

In-center hemodialysis 172 (76) 12 (71) 0.325

Peritoneal dialysis 43 (19) 3 (18)
Home hemodialysis 10 (4) 2 (12)

Primary kidney failure cause

Diabetes 73 (32) 7 (41) 0.847

Hypertension 56 (25) 4 (24)
Glomerulonephritis 28 (12) 2 (12)
Cystic kidney disease 11 (5) 0 (0)
HIV 2 (1) 0 (0)
Malignancy 5 (2) 1 (6)
Posttransplant 21 (9) 2 (12)
Other or unknown 29 (13) 1 (6)

SVI, Social Vulnerability Index
aAmong patients with nonmissing SVI. Higher quintile of SVI indicates greater neighborhood social vulnerability.
Percentages may not add to 100% because of rounding. P values presented for Fisher exact tests for categorical variables.
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examine the relationship between vaccine intent
and uptake. Our results highlight that vaccine
hesitancy is a dynamic phenomenon and can
change in a given individual amidst evolving cir-
cumstances. This suggests the need for ongoing
patient-oriented interventions among individuals
with kidney failure who currently remain vaccine
hesitant. After receiving the survey, many patients
asked questions about the vaccines and vaccine
Kidney International Reports (2022) 7, 633–637
availability, suggesting that similar surveys could
be used as tools to stimulate conversations and
shared decision-making.

Our findings are concordant with the health belief
model, a widely used framework that identifies 6 fac-
tors influencing health-related behaviors: perceived
susceptibility, perceived severity, perceived benefits,
perceived barriers, cues to action, and self-efficacy.S5

For example, we consistently found that younger
635
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patients were less likely to have vaccine intent and
uptake, perhaps because of lower perceived severity of
COVID-19 or lower perceived benefits from the vac-
cine. Of note, in March 2021 during the study period,
vaccines became available and were distributed to
dialysis facilities for administration during dialysis,
which likely minimized perceived barriers and
increased vaccine uptake. Being offered the vaccine
during dialysis and seeing other patients receive the
vaccine may have served as cues to action prompting
vaccine acceptance, particularly for patients who did
not initially intend to get the vaccine.

We found that patients with social risk factors were
less likely to have vaccine intent and uptake, which
informs efforts to target interventions toward these
vulnerable subpopulations. The sociodemographic
variables that we investigated capture all 5 dimensions
of social risk factors, as outlined in a conceptual
framework by the National Academies of Sciences,
Engineering, and Medicine: (i) socioeconomic position,
(ii) race, ethnicity, and cultural context, (iii) gender,
(iv) social relationships, and (v) residential and com-
munity context.S4 Our analysis suggests that race/
ethnicity and residential and community context were
the most predictive of vaccine intent and uptake among
patients on dialysis. An nationwide analysis by Garcia
et al.4 also found racial disparities in COVID-19 vaccine
intent among patients on in-center hemodialysis,
whereas Bowman et al.S6 did not find racial/ethnic
differences in vaccine uptake in a dialysis organization
in Virginia. Reasons cited for vaccine hesitancy among
patients on hemodialysis include lack of trust, the
desire for more information, lack of confidence in
vaccine efficacy, and concerns about safety and side
effects.4,S7,S8 Given the significant racial/ethnic dis-
parities in COVID-19 incidence and mortality among
patients with kidney failure,1,S9,S10 equitable vaccine
deployment is crucial to prevent further exacerbation
of disparities seen with COVID-19. Our results showing
that the majority of vaccine hesitant individuals on
dialysis ultimately had vaccine uptake lend credence to
continued efforts to counsel patients about the COVID-
19 vaccine.

Our results have several limitations. Our study was
limited to patients with listed cell phone numbers in
the electronic health record, which may have contrib-
uted to selection bias. While we found that text
messaging was a feasible mode of survey administra-
tion among patients on dialysis, our survey was very
short, and thus, future studies are needed to confirm
feasibility of mHealth–based survey administration in
the dialysis population. Our sample size was relatively
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modest and may have had limited power to detect
statistically significant predictors of vaccine intent and
uptake. The high vaccine intent and uptake seen in our
survey respondents may not be fully generalizable to
all dialysis patients because of selection bias. However,
an analysis of vaccine uptake in another dialysis or-
ganization in Virginia showed similarly high vaccine
uptake.S6

In summary, we found that vaccine uptake was
higher than vaccine intent, with the majority of vac-
cine hesitant patients ultimately having vaccine up-
take. Our findings highlight that vaccine intent is
dynamic and modifiable, calling for the targeted de-
livery of interventions to address vaccine hesitancy in
this vulnerable population.
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