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Abstract
Aims: Shared decision-making regarding COVID-19 vaccina-
tion in IgA nephropathy involves the ability to handle health 
information regarding potential benefits and risk of flare, but 
few studies have evaluated health literacy in the context of 
vaccination. We aimed to evaluate the health literacy and 
COVID-19 vaccination uptake and acceptance in IgA ne-
phropathy. Methods: Single-center cross-sectional study of 
126 consecutive patients with IgA nephropathy. Health lit-
eracy was assessed using the HLS-EU-47 questionnaire. De-
terminants of vaccine acceptance such as contextual influ-
ences, individual and group influences, and vaccine-specific 
issues were adapted from the World Health Organization 
framework. Results: Forty-eight patients (38.1%) with IgAN 
nephropathy completed the survey between June and Au-
gust 2021. The participants’ median age was 40.5 (31.6, 52.8) 
years with median disease duration of 2.8 (1.3, 4.3) years. The 

median general health literacy index was 31.74 (29.88, 35.82) 
with significantly greater difficulty in the competency of ap-
praising health information and in the domain of disease 
prevention (p < 0.001). Forty-five patients (93.8%) received 
at least one dose of COVID-19 vaccine between January and 
August 2021. Among the 3 unvaccinated patients, 2 intend-
ed to receive the vaccination while and 1 did not intend to 
get vaccinated. There was a high level of trust and belief that 
their government and healthcare providers had their best 
interests at heart and that the healthcare providers were 
honest about the vaccine’s risk and benefits, although 31.2% 
did not understand how the vaccine works and 22.9% be-
lieved that there were other ways to prevent infection. Most 
thought there was adequate safety information, were confi-
dent in the system for tracking adverse events and had no 
issues with access to the vaccine. Conclusion: Participants 
with IgA nephropathy had high health literacy scores and 
low vaccine hesitancy. The determinants for vaccine accep-
tance can potentially guide efforts to optimize vaccination 
coverage. © 2022 The Author(s).
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Introduction

Immunoglobulin A nephropathy is one of the most 
frequent primary glomerulonephritides diagnosed by 
kidney biopsies globally [1]. While the clinical presenta-
tion and course vary widely across geographical locations 
and ethnicities [2], IgA nephropathy has a predilection 
for progressive chronic kidney disease, such that end-
stage kidney disease can occur in up to 30% over 10–20 
years [3, 4]. During the protracted disease clinical course, 
patients with IgA nephropathy may be at increased risk 
of infections due to clinical manifestations of nephrotic 
syndrome or impaired kidney function in chronic kidney 
disease and exposure to immunosuppressive therapy in 
selected patients [4, 5]. During the ongoing COVID-19 
pandemic, accrued data worldwide across the socio-geo-
graphic spectrum has convincingly shown that CO-
VID-19 infection-related morbidity and mortality risks 
can be amplified in kidney disease and immunocompro-
mised hosts [6, 7]. Thus, leading expert opinion had em-
pirically recommended COVID-19 vaccination for pa-
tients with immune-mediated kidney diseases [8], despite 
limited published data regarding vaccine efficacy in glo-
merulonephritides treated with immunosuppressants 
[9]. However, the lack of trial safety data in glomerulone-
phritides and reports of IgA nephropathy flares after vac-
cination that emerged in early 2021 [10–12] have led to 
calls for nephrologists to advocate COVID-19 vaccina-
tion but counsel patients regarding a small risk of relaps-
ing disease for up to one month after the second dose and 
to monitor for symptoms suggestive of relapse [11].

The prerequisite for such shared decision-making is 
the ability to access, understand, evaluate, and apply 
healthcare-related information to make informed health 
decisions [13]. While data on health literacy among IgAN 
are scarce, our previous study of individuals with glomer-
ulonephritides (conducted in mid-2020 before regulatory 
bodies approved the use of COVID-19 vaccines) noted 
that one of the areas with greatest perceived difficulty was 
related to appraising the need for vaccinations [14]. In 
particular, there is a real threat of misinformation about 
COVID-19 vaccines following an unprecedented manner 
of accelerated vaccine development and testing in 2020 
then near-global exhortation to vaccinate immediately af-
ter vaccines became available [15]. While early studies 
among healthcare workers and the general public noted 
vaccine hesitancy in up to 70% even among high-income 
countries [16], there is little information regarding CO-
VID-19 vaccine acceptance in IgA nephropathy or im-
mune-mediated disease [16, 17]. The extensive media 

coverage of the available vaccines over the past year may 
have altered the health literacy and acceptance of CO-
VID-19 vaccination, which appears to be here to stay for 
the medium- to long-term since health authorities are 
now advising booster vaccinations for immunocompro-
mised hosts [18]. Thus, there is a need to assess the prev-
alence of vaccine uptake and identify factors associated 
with vaccine hesitancy that can be addressed to improve 
protection for at-risk patients with IgA nephropathy. We 
thus aimed to evaluate the health literacy and factors as-
sociated with COVID-19 vaccination uptake and accep-
tance among patients with IgA nephropathy.

Methods

We performed a single-center cross-sectional study of 171 con-
secutive patients with biopsy-confirmed IgA nephropathy diagnosed 
between December 2015 and March 2021 at the Singapore General 
Hospital. After excluding those who had died (n = 8), received trans-
plant (n = 5), on dialysis (n = 18), and not on active follow-up (n = 
14), we invited 126 patients to participate in either the telephone or 
in-person survey. The interviewer-administered questionnaire was 
conducted in English over the telephone by a single trained study 
member to minimize interviewer variability, while the self-adminis-
tered survey (also in English) was offered in the clinic if the patient 
came for a routine nephrology consult. English was chosen since our 
pilot study noted that English was the most frequently used language 
in communicating with healthcare personnel and participants pre-
ferred the English version [14]. To reduce differences in the under-
standing of the questionnaire, patients had the opportunity to clarify 
any uncertainty about the survey, regardless of the modality. The 
following information was obtained using a standardized survey 
form: sociodemographic data such as age, gender, ethnicity, highest 
education attained, occupation personal gross monthly income (less 
than $4,000 vs. ≥$4,000), housing type (public vs. private), language 
spoken at home (English, Mandarin, Malay, Tamil, others) and fre-
quency of visits to healthcare institutions such as clinic or hospital in 
the past 6 months. Health literacy was assessed using the HLS-EU-
Q47 questionnaire, a 47-item survey with each item rated on a 
4-point Likert scale for perceived level of difficulty in the competen-
cies of accessing, understanding, evaluating, and applying health-
care-related information in the domains of healthcare, disease pre-
vention, and health promotion [15, 17]. It had good construct valid-
ity, item-scale convergent validity, internal consistency, and no floor 
or ceiling effect [17]. The survey also evaluated the determinants of 
vaccine acceptance such as contextual influences, individual and 
group influences, and vaccine-specific issues as recommended by the 
World Health Organization framework (online suppl. Table S1; see 
www.karger.com/doi/10.1159/000522158 for all online suppl. mate-
rial) [19]. Vaccine uptake (defined as received 1 or more vaccine 
doses), comorbid conditions, and medication history were obtained 
from the electronic medical records. Ethics review was not required 
for this service evaluation study as determined by the SingHealth 
Centralized Institutional Review Board (2021/2356) since partici-
pants were not subjected to additional risks or burdens beyond usu-
al clinical practice.
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Statistical Analysis
Statistical analysis was performed using IBM SPSS Statistics 26 

(IBM Corp., Armonk, NY, USA). Categorical variables were pre-
sented as proportions and continuous variables summarized as 
medians with interquartile ranges (25th percentile, 75th percen-
tile). The health literacy index for each patient was standardized 
based on a formula: index = (mean score – 1)* (50/3), where mean 
score was the mean of all participating items that each patient an-
swered, 50 was the chosen maximum value and 3 was the range of 
possible mean scores [20, 21]. Thus, a health literacy index value 
was obtained where 0 represented the lowest and 50 represented 
the highest health literacy possible. To assess participants’ ease 
with the competencies of accessing, understanding, appraising, 
and applying health information in the domains of healthcare, dis-
ease prevention and health promotion (online suppl. Table S2), the 
item mean scores (sum score/number of items with response) was 
calculated [22], then compared using the Friedman’s test. The as-
sociations between health literacy scores and patient characteris-
tics were evaluated using the Mann-Whitney U test. All analyses 
were two-tailed, and p values <0.05 were considered statistically 
significant.

Results

Forty-eight patients (38.1%) with IgAN nephropathy 
completed the survey between June and August 2021: 40 
by the interviewer-administered survey over telephone 
and 8 with the self-administered survey when they at-
tended nephrology clinics. Among the nonresponders, 26 
(20.6%) rejected the survey due to language barrier, 12 
(9.5%) were not interested and the remaining were un-
contactable despite repeated calling a week apart. Com-
paring responders and nonresponders (online suppl. Ta-
ble S3), responders were significantly younger at the time 
of diagnosis but were not significantly different in gender, 
presence of comorbidities such as diabetes, hypertension, 
hyperlipidemia, clinical presentation, and uptake of CO-
VID-19 vaccination (93.8% vs. 80.8%, respectively, p = 
0.20).

At the time of the study, the participants’ median age 
was 40.5 (31.6, 52.8) years with median disease duration 
of 2.8 (1.3, 4.3) years. Among the multiethnic cohort 
(41 Chinese, 2 Indians, 3 Malays, and 2 other ethnici-
ties), English was more frequently spoken at home 
(43.8%) than Mandarin (41.7%), Malay (6.3%), Tamil 
(2.1%), or other languages (6.3%). The majority had 
completed at least secondary school education; only 1 
participant did not have any formal education and 3 
had primary school education. The median general 
health literacy index was 31.74 (29.88, 35.82). The item 
mean scores were 2.85 (2.62, 3.08), 3.09 (3.00, 3.42), 
2.75 (2.60, 3.06), and 3.00 (2.82, 3.18) for the competen-

cies of accessing, understanding, appraising, and apply-
ing healthcare-related information, respectively. The 
participants had significantly greater difficulty in ap-
praising health information (p < 0.001). Ease with 
health information were higher in the domains of 
healthcare and health promotion but significantly low-
er in the domain of disease prevention (item mean score 
3.00 [2.86, 3.22], 2.92 [2.75, 3.06], and 2.77 [2.69, 3.00], 
respectively; p < 0.001). Table 1 showed that younger 
participants <50 years old and those who spoke English 
at home had significantly higher general health literacy 
and item mean scores in the domains of healthcare and 
disease prevention. Younger age was also associated 
with higher scores for understanding health informa-
tion. Participants who spoke English at home also had 
higher scores for accessing and applying health infor-
mation. With regard to vaccination-specific items with-
in the HLS-EU-47 questionnaire, most participants 
found it was fairly or very easy to find information on 
vaccinations (item number 19, 85.4%) and understand 
the need for vaccinations (item number 22, 100%) but 
half found judging which vaccines were needed (item 
number 26, 50.0%) to be fairly or very difficult.

Forty-five patients (93.8%) had received at least one 
dose of COVID-19 vaccine between January and August 
2021. Among the remaining 3 unvaccinated patients, 2 
intended to receive the vaccination while 1 did not intend 
to get vaccinated. All participants surveyed had heard 
about COVID-19 vaccines. Their information sources in-
cluded the Internet or social media (89.6%), family and 
friends (56.3%), and healthcare providers (41.7%). The 
determinants of COVID-19 vaccine acceptance were 
shown in Table 2. There was a high level of trust and belief 
that their government and healthcare providers had their 
best interests at heart and that the healthcare providers 
were honest about the vaccine’s risk and benefits. Almost 
all were satisfied in their healthcare providers’ answers to 
their queries regarding the vaccine. Most participants 
(87.2%) thought the vaccine would strengthen the im-
mune system although 31.3% did not understand how the 
vaccine works and 22.9% believed that there were other 
ways to prevent infection. While few participants had or 
knew others who had serious reactions to vaccines, the 
majority would be less willing to consider future vaccines 
if they did (75.6%) or if they knew others who had serious 
reactions to vaccines (68.9%). Regarding vaccine-specific 
issues, most participants thought there was adequate safe-
ty information, were confident in the system for tracking 
adverse events, and had no issues with access to the vac-
cine.
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Discussion

This cross-sectional study of 48 patients with IgA ne-
phropathy with generally high literacy scores according 
to the HLS-EU-47 questionnaire noted a very low vaccine 
hesitancy rate (2.1%), with most patients (93.8%) having 
received at least one dose of COVID-19 vaccine over 8 
months since the vaccines became available in the coun-
try. This was reflective of the national vaccine uptake with 
93% of those 40–59 years old having received at least one 
dose of the vaccine [23].

While the general health literacy was high, almost half 
of the cohort perceived difficulty with judging which vac-
cinations are needed and a-third did not understand how 
the COVID-19 vaccine worked. The ability to deal with 
health information in the domain of disease prevention, 
which would include vaccinations, was also significantly 
lower compared to the other 2 domains of healthcare and 
health promotion. Thus, other vaccine determinants 

may have contributed to the high vaccination rate ob-
served, such as the high level of trust in their healthcare 
providers and government in relation to the COVID-19 
vaccine. The Elderman Trust Barometer that measured 
trust in NGOs, business, government, and media (where 
trust level index <50 indicated distrust, 50–59 indicated 
neutral and score >60 indicated trust) found that Singa-
poreans’ trust in the government increased by 6 points 
from 62 to 68 amidst the pandemic from 2020 to 2021 
[24]. In addition, COVID-19 vaccinations were offered 
free-of-charge and at multiple sites to facilitate access to 
the vaccine. We were unable to analyze for factors associ-
ated with vaccine uptake or acceptance since only 1 re-
sponder did not intend to get vaccinated. However, in 
study cohorts dominated by the general public and 
healthcare workers, COVID-19 vaccine hesitancy was 
associated with younger age, female gender, lower educa-
tion level, absence of chronic medical conditions and be-
liefs that the vaccine was not safe or effective [16]. As 

Table 2. Determinants of COVID-19 vaccine acceptance

Response, N Yes, N (%)

Contextual influences
What are the information sources you turn to for information for this vaccine?

a. Family and friends 48 27 (56.3)
b. Healthcare provider 48 20 (41.7)
c. Internet or social media 48 43 (89.6)

Will you avoid this vaccine because of religious or cultural reasons? 48 1 (2.1)
Do you trust that your government is making decisions in your best interest with respect to the vaccine provided? 48 47 (97.9)

Individual and group influences
Have you ever had a serious reaction to any vaccine? 48 3 (6.3)
If yes, will the experience make you less willing to consider this vaccine? 48 34 (75.6)
Do you know anyone who had a serious reaction to any vaccine? 48 6 (12.8)
If yes, will the experience make you less willing to consider future vaccination? 45 31 (68.9)
Have you ever had serious infection because you were not vaccinated? 48 2 (4.2)
Do you know anyone who had a serious infection because they were not vaccinated? 48 0
Do you believe that there are other better ways to prevent infection than with this vaccine? 48 11 (22.9)
Do you think the vaccine strengthens the immune system? 47 41 (87.2)
Do you understand how the vaccine works? 48 33 (68.8)
Do you feel that your medical conditions (including the medications you are taking) influence your decision to be 
vaccinated?

48 36 (75.0)

Do you feel confused about the number or schedule of the vaccine? 48 3 (6.3)
Are you satisfied with your healthcare provider’s answers to your questions related to this vaccine? 48 47 (97.9)
Do you trust your healthcare provider to honestly tell you about the risks and benefits of the vaccine? 48 48 (100)
Do you believe your healthcare provider has your best health interests at heart? 48 48 (100)

Vaccine-specific issues
Do you think there is adequate safety information? 48 42 (87.5)
As far as you know, are side effects or adverse reactions are being tracked? 48 45 (93.8)
How confident are you in the system for tracking adverse reactions or side effects? 48 43 (89.6)
Is access to this vaccination easy? 48 46 (95.8)
Is the location for this vaccination convenient? 48 48 (100)
Do you feel confident the vaccine supply is available when you need it? 48 48 (100)
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booster vaccinations are increasingly advocated for pa-
tients with kidney disease and immunocompromised 
hosts, including use of immunosuppressive therapy [18], 
strategies to optimize vaccination coverage among pa-
tients can focus on building upon the trust in their physi-
cians’ advice, addressing the concerns identified herein 
and improving vaccine-related health literacy by ensur-
ing that health information is available in their mother 
tongues and using different communication mediums to 
reach out to older patients.

This study has some limitations. By including only pa-
tients on active follow-up and excluding patients who 
were lost to follow up, vaccination uptake and acceptance 
may be higher due to physicians advocating vaccination. 
In addition, selection bias may also result due to the use 
of English language for the survey. Since responders were 
younger than nonresponders and younger age was associ-
ated with higher health literacy, the general health litera-
cy of the patients with IgA nephropathy is likely to be 
lower. Patients may also reject to participate due to nega-
tive views that they were unwilling to share [25]. While it 
was possible that voluntary participation may result in 
selection bias if nonresponders rejected the study because 
they had vaccine hesitancy, we found that vaccine uptake 
was not different between nonresponders and respond-
ers. The HLS-EU-47 questionnaire was intended to be 
self-administered but we adapted its administration to a 
telephone interview due to a move toward teleconsulta-
tions during the pandemic with reduced in-person clinic 
visits, while electronic mail or online self-administered 
surveys may result in even lower response rates since our 
patients with glomerulonephritis are increasingly older 
and some may be less adept using these technology [26]. 
Although few socioeconomic status measures differenti-
ated health literacy in this cohort, this may be due to the 
predominantly middle-class nature of the cohort with few 
patients in the extremities of the socioeconomic status 
spectrum, thus limiting the ability to detect significant as-
sociations with health literacy.

In conclusion, this cohort of participants with IgA ne-
phropathy had high health literacy and low vaccine hesi-
tancy. The determinants for vaccine acceptance can po-
tentially guide efforts to optimize vaccination coverage.
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