
R E S E A R C H Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation 
or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://
creativecommons.org/licenses/by-nc-nd/4.0/.

Shetty et al. BMC Nephrology          (2024) 25:269 
https://doi.org/10.1186/s12882-024-03685-w

BMC Nephrology

*Correspondence:
Stephen Seliger
sseliger@som.umaryland.edu
1University of Maryland School of Medicine, Baltimore, Maryland, USA

2Department of Medicine, Division of Nephrology, University of Maryland 
School of Medicine, Baltimore, Maryland, USA
310 N. Greene Street, Baltimore, MD 21201, USA

Abstract
Background The Covid-19 pandemic greatly affected those with chronic diseases, impacting healthcare access and 
healthcare seeking behaviors. The impact of the pandemic on adults with Autosomal Dominant Polycystic Kidney 
Disease (ADPKD) has not been investigated.

Methods Participants were recruited from a cohort of 239 ADPKD patients enrolled in a longitudinal study at the 
University of Maryland. Patients on renal replacement therapy were excluded. N = 66 patients participated in a phone 
questionnaire from June 2022-December 2022 about ADPKD-related complications, concern about contracting 
Covid-19, healthcare-seeking behaviors, and telehealth utilization before and after March 2020.

Results N = 34 (51.5%) of participants reported a positive Covid-19 test result. N = 29 (44%) expressed high concern 
of contracting Covid-19. Those who avoided medical care at least once (N = 17, 25.8%) had similar demographics and 
ADPKD severity to those who did not, but reported greater telehealth utilization (88.2% vs. 42.9%, p = 0.002), greater 
use of non-prescribed medication for Covid-19 treatment or prevention (35.3% vs. 8.2%, p = 0.01), and were more 
likely to contract Covid-19 (76.5% vs. 42.9%, p = 0.02). Among the N = 53 who reported very good or excellent ADPKD 
disease management pre-pandemic, N = 47(89%) reported no significant change during the pandemic.

Conclusions In this highly educated, high-income cohort with a mean age of 46.1 years, most people reported 
well-managed ADPKD prior to the pandemic. This may explain why less than half of participants expressed high 
concern for contracting Covid-19. Overall, there was no significant pandemic-related decline in self-reported ADPKD 
management. This was likely due to this cohort’s excellent access to, and uptake of, telehealth services. Notably, 1 in 
4 participants reported healthcare avoidant behavior, the effect of which may only be seen years from now. Future 
studies should investigate potential impacts of avoidant behaviors, as well as expand investigation to a more diverse 
cohort whose care may not have been as easily transitioned to telehealth.
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Background
Autosomal Dominant Polycystic Kidney Disease 
(ADPKD) is the most common cause of inherited kidney 
disease and accounts for approximately 10% of cases of 
end stage kidney disease (ESKD) [1]. ADPKD progresses 
with age and typically presents in adulthood [2]. In addi-
tion to intrarenal cysts, patients with ADPKD may also 
have hepatic cysts, intracranial aneurysms, and cardiac 
complications [3]. Blood pressure control is key in the 
routine management of patients with cystic kidney dis-
ease. For patients at high risk of progression, tolvaptan 
– a V2 receptor antagonist – is the only FDA-approved 
therapy to slow disease progression, although its use 
requires frequent safety and laboratory monitoring due 
to the risk of hepatotoxicity. Octreotide, a somatostatin 
analog, is another treatment that has shown some prom-
ise in clinical trials but is currently only approved for use 
in Italy [4]. 

The Covid-19 pandemic disrupted healthcare ser-
vices across the world, leading to modifications in how 
medical care was delivered. Given their generally high 
uptake of elective outpatient care, patients with chronic 
diseases were uniquely impacted. During the early pan-
demic, there was a greater than 30% decline in ambula-
tory services, affecting primary and specialty care as well 
as screening services [5]. Among US patients with ESRD 
on chronic dialysis, a substantial proportion experienced 
difficulties with transportation, medication access, and 
maintenance of diet during the pandemic [6]. This effect 
could be more measured in non-dialysis CKD patients; a 
study of 230 non-dialysis CKD patients in England noted 
that most felt that they could get the support that they 
needed during the initial lockdown period [7]. With 
regard to chronic disease in general, older patients were 
more likely to have their care disrupted, despite these 
patients typically needing a higher level of chronic dis-
ease management [8]. More than 40% of chronic dis-
ease patients reported their healthcare services were 
moderately impacted and about one third reported dif-
ficulty acquiring their prescribed medications because 
of the pandemic [9]. Notably, some patients intention-
ally avoided perceived high-risk Covid-19 transmission 
settings, such as emergency departments or clinics [10]. 
Arnetz, et al. found that in a survey of 3,372 respondents, 
7.6% reported avoiding care for symptoms they otherwise 
would have sought care for in the absence of a pandemic 
[11]. 

As a result of the pandemic, utilization of telehealth 
services increased, but was only accessible to some due to 
limiting factors including knowledge of telehealth, ease 
of access, and cost of computers and other telehealth-
enabled devices [12, 13]. Adequate access to telehealth 
services proved to be important, as those who were able 
to utilize telehealth services were less likely to have an 

emergency department visit or hospital encounter com-
pared to those who were unable to do so [14]. 

The degree to which care was disrupted for ADPKD 
patients because of the Covid-19 pandemic has not 
been studied. We aimed to investigate how the Covid-19 
pandemic impacted self-reported disease management 
and healthcare-seeking behaviors, including avoidance 
and telehealth utilization, in a cohort of adult ADPKD 
patients.

Methods
We surveyed participants in an ongoing longitudinal 
observational cohort study (NCT01873235) at the Uni-
versity of Maryland School of Medicine. Participants 
were at least 18 years of age with ADPKD diagnosed 
according to the modified Pei-Ravine criteria. Partici-
pants with an eGFR of < 15  ml/min/1.73m2, receiving 
dialysis, or with prior kidney transplant were ineligible 
for participation. Patients provided written informed 
consent for participation in this ongoing cohort study 
and had previously agreed to be recontacted for addi-
tional data collection and surveys. Participants in the 
larger cohort study who did not agree to participate in 
the present study had previously provided consent for 
their demographic and disease progression data to be uti-
lized in future analyses.

This study utilized a telephone-based survey performed 
from July 2022 to November 2022 among 239 active 
study participants who remained without ESKD. The vast 
majority of participants reside within the state of Mary-
land or in the Mid-Atlantic region. According to Mary-
land Department of Health data, the daily case numbers 
varied between 250 and 2,036 across the study period. 
Patients were contacted by email or phone to inquire 
about interest in the study. We excluded patients on 
dialysis or with a prior kidney transplant. If participants 
agreed to the survey, it was conducted at that time over 
the phone, or a call was scheduled later to conduct the 
survey. Study team members explained the purpose and 
implications of the study, answered patients’ questions, 
and obtained verbal consent. Patients were informed 
they could opt out of answering any of the survey items. 
Patient identifiers were confirmed before starting the 
survey. The Institutional Review Board at the University 
of Maryland School of Medicine approved this study 
(protocol HP-00054815) and waived the requirement 
for written documentation of informed consent for the 
questionnaire.

Assessments
Participants received laboratory testing, vital sign mea-
surement, renal imaging and comprehensive medical his-
tory including major ADPKD-related complications and 
(where available) ADPKD genotype at initial enrollment 
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and after 3 years; clinical information collected at the 
visit closest in time to the Covid-19 telephone survey was 
used for this analysis. GFR was estimated from serum 
creatinine using the CKD-Epi estimating equation. [15] 
Patients without contraindications received abdominal 
MRI and total kidney volume indexed to height was esti-
mated as previously described. [16]

Participants were administered a 44-item survey, based 
partially on a COVID-19 questionnaire developed for the 
general population and previously published by Splinter 
et al. [17], and modified to focus on specific complica-
tions related to PKD. The specific wording of the ques-
tions was written by the authors (AS, AA, SS). Items 
included participant demographics, pre and post pan-
demic health status and healthcare utilization, Covid-19 
infections, concern of contracting Covid-19, medication 
use and access, and PKD-related complications dur-
ing the COVID-19 pandemic, and lifestyle modifica-
tions. The pre-pandemic period was identified as prior 
to March 2020 and post-pandemic was identified as 
after March 2020. The primary outcomes of this study 
were a patient’s concern of contracting Covid-19, and 
self-reported ADPKD management before and after the 
pandemic. To assess Covid-19 concern, we asked: “How 
often did you feel concerned about contracting Covid-19 
infection?” Response choices included (i) never, (ii) rarely, 
(iii) sometimes, (iv) often, and (v) almost continuously. 
Related to Covid-19 concern, we also asked “To what 
extent did having ADPKD contribute to your concern 
about contracting Covid-19 infection?” Response choices 
included (i) not at all, (ii) somewhat, (iii) moderately, (iv) 
a lot. The questionnaire used in this study is provided in 
the supplementary information.

To assess self-reported ADPKD management, partici-
pants were asked: “How well did you feel your ADPKD 
was managed prior to the Covid-19 pandemic?” and 
“How well did you feel your ADPKD was managed since 
the start of the Covid-19 pandemic?” Response choices 
included (i) excellent, (ii) very good, (iii) good, (iv) fair, 
and (v) poor.

Additionally, we assessed the avoidance of healthcare 
settings during the pandemic and telehealth usage. To 
assess “care avoidance,” participants were asked “Since 
the start of the Covid-19 pandemic, how many times 
have you avoided seeking medical care for a symptom or 
condition that you otherwise would have sought medi-
cal attention for?” Response choices included (i) never, 
(ii), once, (iii) fewer than five occasions, and (iv) more 
than five occasions. To assess telehealth utilization, par-
ticipants were asked “Since March 2020, how many 
times have you utilized telehealth (telephonic, video) 
healthcare services?” Participants were asked to provide 
numerical responses.

Statistical analysis
“High concern” was characterized as a response of almost 
continuously or often. “low concern” was characterized 
as a response of sometimes, rarely, or never. “Well man-
aged disease” was defined as a response of excellent or 
very good and “poorly managed disease” was defined as 
a response of good, fair, or poor. Participants who were 
classified as having experienced “care avoidance” were 
those who responded once, fewer than five occasions, or 
more than five occasions and only those who responded 
never were classified as having “no care avoidance.” Par-
ticipants who utilized telehealth on 5 or more occasions 
were included in the group of “High telehealth utiliza-
tion” and those who utilized telehealth on less than 5 
occasions were included in the “Low telehealth utiliza-
tion” group.

All statistical analyses were conducted using Stata 17 
(Statacorp, College Station TX). Differences in character-
istics between subgroups were compared using Fisher’s 
Exact Chi-squared tests for categorical data and indepen-
dent sample t-tests for quantitative data. Findings were 
deemed significant with a p-value ≤ 0.05. Four individuals 
were diagnosed with ADPKD after March 2020, so they 
were excluded from the analysis comparing pre-pan-
demic vs. post-pandemic ADPKD disease management.

Results
We invited N = 194 ADPKD patients participating in the 
ongoing observational study to participate in this Covid-
19 survey. Of these, N = 69 agreed to participate and 
provided responses to survey questions over the phone 
(overall response rate, 36%). However, 3 of these par-
ticipants were excluded from final analysis as they had 
developed ESRD requiring dialysis or kidney transplan-
tation prior to the survey, resulting in a final sample size 
of 66. Questionnaire administration occurred a median 
690 days after the research visit in which clinical data was 
collected. Table 1 compares characteristics amongst both 
participants (i.e. those who responded to the present 
study questionnaire) and non-responders. Age, sex, and 
race, eGFR, genotype, and htTKV did not differ signifi-
cantly between responders and non-responders. Apart 
from hypertension, which was more common among 
non-participants, the reported rates of all other ADPKD-
related complications and comorbidities were similar 
between the two groups. Among responders, mean (SD) 
age was 46.1 (13.3) years, 51% were female, 91% were of 
self-reported White race/ethnicity, 83% had at least a col-
lege education and mean (SD) eGFR was 75.2 (32.2) ml/
min/1.73m2, with 25 (37.9%) having an eGFR < 60  ml/
min/1.73m2.
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Concern about contracting Covid-19
A total of N = 34 (51.5%) of participants reported a posi-
tive Covid-19 test result sometime during the pandemic; 
of these, N = 5 (14.7%) had more than one episode of 
infection. Only N = 2 participants required inpatient care 
for Covid-19. N = 62 (93.4%) of participants reported 
being fully vaccinated at the time of the survey. Table 2 
compares characteristics between participants who 
expressed high concern about contracting Covid-19 
(N = 29, 44%) to those who expressed low concern (N = 37, 
56%). Participants with high concern vs. low concern 
did not differ with regards to demographic factors, edu-
cational achievement, ADPKD severity, or frequency of 
major ADPKD-related complications. In addition, the 
two groups did not differ with respect to frequency of 
Covid-19 infection, healthcare avoidance due to Covid-
19, telehealth utilization, and use of non-prescribed med-
ications to prevent Covid-19 infection.

Healthcare avoidance during the Covid-19 pandemic
Comparing those who reported new healthcare avoid-
ance during the pandemic (N = 17, 25.8%) to those with-
out healthcare avoidance (N = 49, 74.2%), those with 
healthcare avoidance endorsed higher rates of Covid-19 
infection [76.5% vs. 42.9% (p = 0.02)], increased use of 
non-prescribed medications to treat or prevent Covid-
19 [35.3% vs. 8.2% (p = 0.01)], and were more likely to 
report “high” levels of telehealth utilization [88.2% vs. 
42.9% (p = 0.002)] (Table  3). Those with new healthcare 

avoidance did not express higher levels of concern about 
contracting Covid-19. Furthermore, those with health-
care avoidance were not significantly different with 
regards to ADPKD severity, ADPKD complications, or 
demographics.

Perception of ADPKD disease during the Covid-19 
pandemic
Among those who reported either “very good” or “excel-
lent” ADPKD disease management prior to the pandemic 
(N = 53, 80.3%), N = 47 (89%) reported no significant 
change in their ADPKD self-management after the pan-
demic began (Fig. 1). Those with lower self-reported dis-
ease management prior to the pandemic did not report 
increased concern about contracting Covid-19 in our 
survey. However, as noted in Fig. 2, those who expressed 
increased concern about contracting Covid-19 in general 
attributed more of that concern to their ADPKD diagno-
sis (p = 0.003).

Discussion
We examined attitudes, concerns, and healthcare behav-
iors and practices in response to the Covid-19 pan-
demic among 66 adult patients with ADPKD from 
Maryland and the Mid-Atlantic US. Our aim was to 
characterize these patients’ lived experience during the 
pandemic, with potential implications for others living 
with other chronic organ-threatening diseases impacted 

Table 1 Characteristics of ADPKD patients who participated compared to those who did not participate in Covid-19 questionnaire. 
ADPKD complications can have occurred at any point in a patient’s disease course and are not related to the timing of the pandemic
Demographic Characteristic Participated

(n = 66)
Did not participate
(n = 157)

p-value

Age (years) 46.1 (13.3) 46.8 (14.7) p = 0.71
Race
White 60 (90.9%) 117 (74.5%) p = 0.06
Non-White 6 (9.1%) 39 (24.8%)
Sex
Female 37 (56.1%) 101 (64.3%) p = 0.22
Male 29 (43.9%) 55 (35.0%)
College Education 55 (83.3%) 119 (75.8%) p = 0.15
Mean eGFR (mL/min/1.73m2) 75.2 (32.2) 72.1 (32.5) p = 0.51
Median htTKV (mL/m) 694.3

[452.9, 1275.1]
843.7 [537.2, 1549.3] p = 0.14

ADPKD Genotype p = 0.6
PKD-1 mutation 32 (48.5%) 59 (37.6%)
PKD-2 mutation 9 (13.6%) 20 (12.7%)
Non-PKD mutation 5 (2.5%) 1 (1.5%)
Unknown/not genotyped 24 (36.4%) 74 (47.1%)
ADPKD Complications
Hypertension 40 (60.6%) 116 (73.9%) p = 0.03*
Flank pain 30 (45.5%) 89 (56.7%) p = 0.09
Kidney stones 10 (15.2%) 19 (12.1%) p = 0.56
Urinary tract infection 36 (54.6%) 84 (53.5%) p = 0.97
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by Covid-19, and with implications for their care in any 
future pandemic or public health emergency.

There are a few key findings from this study that we 
wish to highlight. First, patients in this cohort who stated 
that their ADPKD was “well-managed” prior to the pan-
demic overwhelmingly reported minimal decline in their 
self-reported disease status after the pandemic began. 

This differs from previously published literature regard-
ing progression and worsening prognosis of other dis-
eases, such as diabetes and hypertension, as a result 
of pandemic-related barriers to healthcare access and 
disease surveillance [18, 19]. We hypothesize a few rea-
sons for these observed differences. Generally, patients 
in this cohort had adequate access to telehealth services 

Table 2 Characteristics of participants who expressed high Covid-19 concern compared to those with low Covid-19 concern
Demographic Characteristic High Covid Concern

(n = 29)
Low Covid Concern
(n = 37)

p-value

Age (yr) 44.1 (13.5) 47.6 (13.2) p = 0.29
Race
White 25 (86.2%) 35 (94.6%) p = 0.25
Non-White 4 (13.8%) 2 (5.4%)
Sex
Female 18 (62.1%) 19 (51.4%) p = 0.38
Male 11 (37.9%) 18 (48.6%)
College Education 22 (75.9%) 33 (89.2%) p = 0.15
Annual Income ≥ $60,000 26 (92.9%)

1 declined to answer
33 (97.1%)
3 declined to answer

p = 0.48

Mean eGFR (mL/min/1.73m2) 73.1 (33.4) 76.9 (31.6) p = 0.63
Median htTKV (mL/m) 642.1

[427.0, 1162.8]
838.6
[467.0, 1350.1]

p = 0.38

ADPKD Complications
Hypertension 19 (65.5%) 21 (56.8%) p = 0.47
Flank pain 11 (37.9%) 19 (51.4%) p = 0.28
Kidney stones 4 (13.8%) 6 (16.2%) p = 0.89
Urinary tract infection 18 (62.1%) 18 (48.7%) p = 0.25
Covid-19
pandemic-related health behaviors
New care avoidance during pandemic 8 (27.6%) 21 (56.8%) p = 0.78
Use of non-prescribed medications for Covid-19 prevention/tx 5 (17.2%) 5 (13.5%) p = 0.74
Covid-19 infection during pandemic 15 (51.7%) 19 (51.4%) p = 1.00
“High “telehealth use 15 (51.7%) 21 (56.8%) p = 0.80

Table 3 Characteristics of participants with and without new avoidance of healthcare during Covid-19 pandemic
Demographic Characteristic No avoidance (n = 49) Avoidance (n = 17) p-value
Age 45.5 (14.0) 47.8 (11.4) p = 0.54
Male 22 (44.9%) 7 (41.2%) p = 1.00
White 44 (89.8%) 16 (94.1%) p = 1.00
College education 40 (81.6%) 15 (88.2%) p = 0.72
Annual Income ≥ $60,000 43 (93.5%)

3 declined to answer
16 (100%)
1 declined to answer

p = 0.31

eGFR (ml/min/1.73m2) 77.9 (32.4) 67.6 (31.2) p = 0.26
htTKV (cc/m) 669.7 [439.4, 1279.0] 838.6 [658.2, 1108.9] p = 0.30
ADPKD Complications
Hypertension 30 (61.2%) 10 (58.8%) p = 0.86
Flank Pain 21 (42.8%) 9 (52.9%) p = 0.58
Kidney Stones 6 (12.8%) 4 (23.5%) p = 0.20
UTIs 24 (49.0%) 12 (70.6%) p = 0.25
Covid-19 pandemic related health behaviors
Concern about contracting Covid 21 (42.9%) 8 (47.0%) p = 0.78
Use of non-prescribed medications for Covid prevention/tx 4 (8.2%) 6 (35.3%) p = 0.01*
Covid-19 infection during pandemic 21 (42.9%) 13 (76.5%) p = 0.02*
“High” telehealth use 21 (42.9%) 15 (88.2%) p = 0.002*
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throughout the pandemic, reporting an average of 4.39 
telehealth appointments. This may have enabled them to 
continue regular disease surveillance and management 
despite not being able to access in-person care, espe-
cially during the early phase of the pandemic. Addition-
ally, disease management was ascertained in our study by 

self-report, which is inherently subjective. Monitoring of 
ADPKD progression tends to be based on objective met-
rics, such as blood pressure and eGFR, and imaging, such 
as htTKV. [20, 21] As such, patients who may not have 
noticed a change in physical symptoms or were unaware 
of worsening objective measures of disease progression 

Fig. 2 Participants’ response to “To what extent did having polycystic kidney disease contribute to your concern of contracting Covid-19?” compared 
between those determined to have “high” or “low” concern of contracting Covid-19. ADPKD: Autosomal Dominant Polycystic Kidney Disease

 

Fig. 1 Participants’ self-reported polycystic kidney disease management before and after the start of the Covid-19 pandemic. The x-axis indicates the 
participants’ pre-pandemic assessments and the proportion of individuals who changed or maintained their response is indicated by the vertical bars. 
ADPKD: autosomal dominant polycystic kidney disease
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may have reported their disease as “well-managed” 
despite objective disease progression that may not occur 
until years into the future.

Second, those who were more concerned about con-
tracting Covid-19 did not appear to differ significantly in 
our metrics of disease severity (htTKV, eGFR, and com-
plication rates prior to the pandemic). This lack of differ-
ence was unexpected, as it might be expected that those 
with more advanced disease would have greater concern 
for contracting Covid-19 due to the potentially more 
severe consequences of infection among these patients. 
However, those who expressed more concern about con-
tracting Covid-19 did attribute more of this concern to 
their ADPKD diagnosis than those who were had less 
concern about contracting Covid-19. This discrepancy 
could be attributed to participants having different levels 
of fear and concern related to their health, irrespective 
of the objective severity of their ADPKD disease. In fact, 
Mertens et al. explored the topic of “fear” of the corona-
virus, and found four main predictors of increased fear 
of, or concern about, contracting the virus, one of which 
was general health anxiety [22]. Overall, just 29 of the 66 
participants in our study expressed “high” concern about 
contracting Covid-19, which is notable considering prior 
reports of overall higher rates of stress and anxiety about 
the virus in those with comorbid conditions compared to 
their healthier counterparts [23]. In general, it does not 
appear that this cohort of ADPKD patients were particu-
larly concerned about contracting Covid-19, which could 
be attributed to their relatively younger mean age (46.1 
years) and overall well-managed ADPKD disease prior 
to the pandemic, with a cohort median htTKV of 694.31 
and mean eGFR of 75.2. Further studies of Covid-19 
influenced health behaviors in ADPKD patients without 
access to specialized ADPKD-related care, older age, and 
more advanced disease are warranted.

Lastly, 17 participants (25%) in our study reported 
avoiding in-person medical care during the pandemic 
on one or more occasions. Studies surveying care avoid-
ance during the pandemic in the general population have 
demonstrated rates between 8% and 41% [11]. A phe-
nomenon documented in both acute and routine care 
settings, it has been linked to a variety of factors such as 
younger age, inability to afford care, and greater Covid-
19-related stress [24–26]. In our study, we found no 
association between participant concern about contract-
ing Covid-19 or ADPKD disease severity and in-person 
healthcare avoidance. However, participants who avoided 
in-person care had higher rates of Covid-19 infection, 
reported greater use of non-prescribed medications and 
supplements to treat and/or prevent Covid-19, and were 
more likely to report “high” levels of telehealth use. The 
increased uptake of telehealth services in this generally 
high-income, well-educated group makes sense, as it was 

a viable option for those who did not wish to enter in-
person clinical settings. However, it is still notable that 1 
in 4 participants avoided in-person care in some capac-
ity. While telehealth can be a useful tool in surveillance 
of chronic disease, early descriptive studies out of the 
pandemic have demonstrated worsening of certain pre-
existing chronic issues, such as chronic pain, primarily as 
a result of in-person appointment cancellations and post-
ponements [27]. Considering that vital aspects of patient 
care and disease surveillance are lost when in-person 
evaluation cannot occur, the implications of this avoid-
ance on long-term disease progression are uncertain and 
could manifest in the coming years. This pattern of care 
avoidance could also be found and is especially more con-
cerning amongst patients with chronic conditions where 
disease progression manifests on a more rapid timescale 
than ADPKD.

There are a few limitations in this study that we wish 
to address. The ordinal response system that many of our 
questions used is subject to recall bias and can be subject 
to varying interpretations by respondents. In addition, 
the vast majority of patients in this cohort identified as 
White, college-educated, and reported annual incomes 
of over $100,000. Our questionnaire was modified from 
a previously reported questionnaire that was initially 
developed for the general population, and has not been 
validated in a PKD patient sample. Furthermore, the 
relatively long elapse of time between clinical character-
ization of PKD severity and the COVID questionnaire 
administration may have resulted in misclassification of 
current PKD characteristics. The demographic charac-
teristics of our participants largely mirror those of the 
greater observational cohort study from which we drew, 
which was 80.6% White and 84.6% college-educated at 
the time of our survey. This lack of racial and socioeco-
nomic diversity means that a large portion of ADPKD 
patients who do not fit these demographics are not rep-
resented. Existing literature suggests the disproportion-
ate effects the Covid-19 pandemic had on progression 
of other chronic diseases, as well as morbidity and mor-
tality related to chronic issues such as hypertension and 
chronic kidney disease [28, 29]. As such, future studies 
should strive to include patients from a variety of demo-
graphic groups in order to represent the unique set of 
circumstances they face regarding their ADPKD disease 
management and healthcare access. Another limitation 
of this study is a relatively small sample size, which led to 
even smaller sizes of stratification groups. Expanding this 
study to include ADPKD patients from centers across 
the country would expand the sample size, increase the 
validity of the results, and address the limitations in geo-
graphic, socioeconomic, and racial diversity.
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Conclusions
In summary, ADPKD patients in this well-educated, 
health-literate population did not experience a significant 
worsening in their self-reported ADPKD-related dis-
ease management during the Covid-19 pandemic. They 
reported overall only modest levels of concern about 
contracting Covid-19. However, 1 in 4 participants in this 
cohort reported avoidance of in-person care during the 
pandemic. As mentioned above, the implications of this 
avoidance on long-term disease prognosis are unknown. 
However, it appears that the pandemic did not signifi-
cantly alter short-term ADPKD disease prognosis in most 
of these patients. This may be attributable to participants’ 
widespread access to quality telehealth care throughout 
the pandemic, indicating the value that telehealth care 
models may have in future settings of restricted access 
to in-person care. However, this study also highlights 
the demographic homogeneity in those represented in 
ADPKD research and demonstrates the importance of 
increasing diversity in patient populations used for future 
related research.
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