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Abstract
Aim The purpose of this survey study was to investigate the impact of Covid-19 on the lives of individuals living with primary
immunodeficiency disease (PID).
Subject and methods An online survey was distributed through social media to individuals with a diagnosis of PID to
investigate behaviors and concerns during the Covid-19 pandemic.
Results Five hundred and fifty seven responses were collected, of which 495 surveys were 100% complete; partial responses
were analyzed. Respondents have been extremely cautious and have minimized their potential Covid-19 exposure risk. In this
study, 56.6% (n = 289) participated in telehealth visits with the physician responsible for managing their PID during the Covid-19
pandemic. Respondents reported they would be somewhat comfortable with returning to normal activities if there was wide-
spread herd immunity (40.9%, n = 209), an effective vaccine (46.0%. n = 235), or public health protections (44.0%, n = 225). The
majority of respondents were extremely concerned (57.3%, n = 293) about additional waves of Covid-19 cases when their state or
country reopens.
Conclusion The PID community is aware of the health risks posed by this public health crisis, and have done as much as possible
to minimize their risk to community exposure. This pandemic has highlighted the importance of continuous medical care for a
vulnerable population through the use of telemedicine. Healthcare providers should be aware of the emotional burden and
increased psychiatric distress, often presenting as fear, anxiety, or depression, in patients with a chronic medical condition during
a public health crisis such as the Covid-19 pandemic.
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Background

In December of 2019, a cluster of pneumonia cases in Wuhan,
China initiated the severe acute respiratory syndrome corona-
virus 2, or SARS-CoV-2, pandemic (Fu et al. 2020). On
January 30, 2020, the World Health Organization declared a

Public Health Emergency of International Concern (Hu et al.
2020). This novel coronavirus, also referred to as Covid-19,
causes symptoms such as fever, cough, fatigue, and dyspnea
(Fu et al. 2020; Hu et al. 2020). Typical laboratory findings
with Covid-19 include elevated C-reactive protein, decreased
lymphocyte count, and increased lactate dehydrogenase (Fu
et al. 2020). Patients who develop significant lymphopenia,
elevated C reactive protein, elevated procalcitonin, elevated
serum ferritin, and elevated interleukin-6 (IL-6) have a much
poorer prognosis (Terpos et al. 2020; Tian et al. 2020; Zheng
et al. 2020). The presence of comorbidities, such as hyperten-
sion, coronary heart disease, and diabetes, are associated with
a significantly high risk of death in individuals diagnosed with
Covid-19 (Tian et al. 2020; Zheng et al. 2020). The estimated
reproduction number for the virus is between 1.9 to 6.5, with
most studies estimating an R0 of 2.0–3.0 (Park et al. 2020).
Case fatality rates remain unknown, with modeling estimates

* Kerri L. Sowers
Kerri.Sowers@stockton.edu

Mary Lou Galantino
MaryLou.Galantino@stockton.edu

1 Stockton University, 101 Vera King Farris Drive,
Galloway, NJ 08205, USA

2 University of Pennsylvania, Philadelphia, PA 19104, USA
3 University of Witwatersrand, Johannesburg, South Africa

Journal of Public Health: From Theory to Practice (2022) 30:2753–2760
https://doi.org/10.1007/s10389-021-01545-7

http://crossmark.crossref.org/dialog/?doi=10.1007/s10389-021-01545-7&domain=pdf
http://orcid.org/0000-0001-5456-5144
mailto:Kerri.Sowers@stockton.edu


from 0.3% to 1.4% (Park et al. 2020). The mortality rates of
SARS-CoV-2 are lower than that of SARS or Middle East
Respiratory Syndrome (MERS), but higher than the seasonal
flu (Terpos et al. 2020).

In addition to the physiological impact of Covid-19, there
is also a psychological impact felt by the global community.
The risk of disease, concern about friends or family, job and
food insecurity, lifestyle alterations, quarantine, and social
isolation all pose threats to mental well-being and add to the
stress during this global pandemic. Covid-19 is expanding the
number of risk factors for the development of psychiatric
symptoms, including quarantine and isolation, concerns about
family and friends contracting the virus, and altered living or
work conditions (Vindegaard and Benros 2020). Health cri-
ses, such as the Covid-19 pandemic, can lead to psychological
changes caused by fear, anxiety, depression, or insecurity
(Salari et al. 2020).

A systematic review and meta-analysis by Luo et al. (2020)
noted that the Covid-19 pandemic has had a high psycholog-
ical impact on healthcare providers, the general public, and
individuals with pre-existing conditions, or those diagnosed
with Covid-19. Anxiety and depression were the most com-
monly reported psychological impacts; individuals with pre-
existing conditions or who were diagnosed with Covid-19
reported significantly higher levels of anxiety and depression
(Vindegaard and Benros 2020; Luo et al. 2020). Post-
traumatic stress syndrome (PTSS) was found to be very high,
96.2%, for patients admitted to the hospital with Covid-19, as
compared to 7% in the general population (Vindegaard and
Benros 2020). Salari et al. (2020) noted an association be-
tween a higher education level and increased anxiety, depres-
sion, and stress during the Covid-19 pandemic. Furthermore,
individuals with chronic disease are already at a higher risk for
increased psychiatric distress, and the Covid-19 pandemic
may cause a sense of greater vulnerability (Salari et al. 2020).

Infections, autoimmune conditions, inflammatory disor-
ders, and malignancies are hallmarks of rare genetic condi-
tions known as primary immunodeficiencies (PIDs) (Tangye
et al. 2020). The 2019 update from the International Union of
Immunological Societies Expert Committee (IUIS) identified
430 inborn errors of immunity that fall into the category of a
PID (Tangye et al. 2020). There is limited information about
the prevalence of PID either in the United States or globally. A
phone survey of 10,000 households conducted by Boyle and
Buckley (2007) estimated the PID prevalence to be 8.33 per
10,000 or 1:1200 (approximately 150,000–360,000 cases in
the United States). Kobrynski et al. (2014) completed a retro-
spective review of healthcare databases in the United States
and found the prevalence of PID to increase from 38.9 to 50.5
per 100,000 (private insurance) and from 29.1 to 41.1 per
100,000 (public insurance) during the period of 2001 to
2007. In this review, the older age groups (45–54, 55–
64 years) had a higher prevalence for all PID diagnoses

compared with the population aged 21 and younger, and B
cell defects were most reported (Kobrynski et al. 2014).
Kobrynski et al. (2014) also noted that prevalence was more
than twice as high among Whites as compared to Blacks or
Hispanics. There is great variability in the reported gender
prevalence among various publications and medical
databases. Leung et al. (2018) notes that adult-onset common
variable immune deficiency (CVID) is more common in
women, while instances of pediatric-onset PID are more often
higher in males due to x-linked disorders. Most disease regis-
tries or databases show a higher number of males (Leung et al.
2018), as was the case with the survey conducted by Boyle
and Buckley (2007). However, the retrospective review by
Kobrynski et al. (2014) showed a higher prevalence of fe-
males for overall PID cases.

There is little research to date about the impact of Covid-19
on the PID community. Pulvirenti et al. (2020) conducted a
study on the health-related quality of life (HRQoL) in patients
with CVID who were switched to home-based therapies and
telemedicine visits due to the Covid-19 pandemic. The per-
centage of patients who were found to be at risk for anxiety or
depression was similar for those who were forced to switch to
home-based subcutaneous immunoglobulin (SCIG) therapy
as compared to those who were already using a home therapy
(Pulvirenti et al. 2020). Pulvirenti et al. (2020) noted that the
Covid-19 pandemic did have a negative impact on the
HRQoL in their patients, but there was no negative impact
on HRQoL from switching to home-based therapy and
telemedicine.

Chronic medical conditions create lifelong challenges, and
more so during times of ambiguity. Patients must learn to cope
with the physiological issues, emotional adjustments, lifestyle
adaptations, and adverse consequences (de Ridder et al.
2008). PIDs are chronic, and patients must learn to cope with
their diagnosis and the ongoing management of their medical
condition. Add the challenges associated with a global pan-
demic, due to Covid-19, and the burden on the PID commu-
nity is exponentially heightened. Therefore, the purpose of
this survey study was to investigate the impact of Covid-19
on the lives of individuals living with a diagnosis of PID.

Methodology

This research was approved by the Institutional Review Board
at Stockton University. Informed consent was obtained
through the first question of the online survey. Individuals
with a diagnosis of PID who were 18 years or older were
eligible to participate. The survey was distributed to individ-
uals with a diagnosis of PID through multiple public and pri-
vate social media patient support groups that primarily target
patients in the United States.
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The Qualtrics survey platform was used to create and
distribute the survey. Data analysis was done using SPSS
version 25. The survey was available through an anony-
mous link during May and June of 2020. Respondents
were asked to complete the survey only one time. It was
estimated that it would take respondents 15 to 20 min to
complete the survey. Some questions allowed only one
response while others permitted multiple responses.
Questions in the survey were presented in the same order
for each respondent. The survey was designed to be com-
patible with any mobile device (such as a tablet or
smartphone); survey respondents used seven pages to
reach the end of the survey. Respondents were able to
change prior responses, and could return to the survey if
they were unable to complete it in one sitting. The survey
consisted of a consent acknowledgment question and 21
survey questions, two with multiple parts. To improve
face validity, the survey was initially sent to several indi-
viduals with a diagnosis of PID, to test the survey plat-
form and provide feedback on survey flow. The survey
consisted of initial demographic questions followed by
questions to assess behaviors and concerns during the
Covid-19 pandemic.

Results

A total of 557 responses were collected; of those, 495 surveys
were 100% complete. Analysis of 511 surveys will be
discussed; partially completed surveys were included in the
data analysis, provided they answered at least one question
beyond the demographic assessment. There were 46 surveys
not included in the data analysis as they either opted to answer
no for the informed consent question or they only completed
the demographic questions. Respondent demographics are
presented in Table 1.

Exposure

Respondents were asked to describe their exposure to Covid-
19. Of the 511 responses, 1.4% (n = 7) reported they were/had
been diagnosed positive for Covid-19; 8.8% (n = 45) reported
that they currently had or had had symptoms consistent with
Covid-19, but had not been able to access testing, were
awaiting test results, or had a negative result; 13.3% (n = 68)
reported no symptoms for Covid-19, but may have been ex-
posed to the virus; and 76.5% (n = 391) reported no symptoms
and they did not think they had been exposed to the virus.

Worry

Respondents were asked howworried they were that they, or a
close family member, would contract Covid-19. Of the 511

responses, 30.9% (n = 158) were extremely concerned; 33.3%
(n = 170) were very concerned; 26.6% (n = 136) were moder-
ately concerned; 7.6% (n = 39) were slightly concerned; and
1.6% (n = 8) were not concerned at all.

Ability to function

Respondents were asked if anxiety or concern about Covid-19
has impacted their daily life or ability to function. Of the 511
responses, 16.8% (n = 86) indicated constantly; 22.3% (n =
114) indicated very frequently; 24.5% (n = 125) indicated
frequently; 23.3% (n = 119) indicated occasionally; 10.0%
(n = 51) indicated rarely; 3.1% (n = 16) indicated not at all.

Table 1 Demographics

Respondents N= 511

Gender %(n)

Male 5.5 (28)

Female 93.9 (480)

Non-binary 0.2 (1)

Prefer not to identify 0.4 (2)

Age %(n)

18–29 years 9.8 (50)

30–44 years 31.3 (160)

45–54 years 21.9 (112)

55–64 years 23.1 (118)

65–74 years 12.3 (63)

75 years and older 1.6 (8)

Race/ethnicity %(n)

White/Caucasian 91.2 (466)

Hispanic/Latino 1.6 (8)

Black/African American 0.6 (3)

Asian 0.4 (2)

Native American/Alaskan Native 0.4 (2)

Other/multiple ethnicities 5.9 (30)

Type of PID %(n)

CVID 79.8 (408)

SAD 4.9 (25)

SCID 0.8 (4)

IgG subclass deficiency 7.4 (38)

Agammaglobulinemia 1.0 (5)

Selective IgA deficiency 1.0 (5)

Hyper IgM deficiency 0.6 (3)

CGD 0.2 (1)

Complement deficiency 0.4 (2)

Other/unsure 3.9 (20)

CVID = common variable immune deficiency; SAD = specific antibody
deficiency; SCID = severe combined immune deficiency; CGD = chron-
ic granulomatous disease
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Change in attitude or behaviors

Respondents were asked about their level of anxiety or con-
cern about being exposed to viruses/illness when in the com-
munity (for activities such as shopping or going to medical
appointments) before and after the start of the Covid-19 pan-
demic; the response options were from extremely high to ex-
tremely low, using a 5-point Likert scale. Of the 511 re-
sponses, 3.9% (n = 20) indicated extremely high; 27.0% (n =
138) indicated high; 36.2% (n = 185) indicated neither high
nor low; 22.9% (n = 117) indicated low; and 10.0% (n = 51)
indicated extremely low regarding concern about exposure to
illness in the community, prior to the pandemic. In compari-
son, the 511 responses were much different when asked about
their concern for exposure to illness in the community during
the pandemic, where 46.2% (n = 236) indicated extremely
high; 38.6% (n = 197) indicated high; 10.4% (n = 53) indicat-
ed neither high nor low; 3.3% (n = 17) indicated low; and
1.6% (n = 8) indicated extremely low.

Respondents were also asked about their level of caution
when out in their community (for work, shopping, or medical
appointments). They could select from: no concerns (did not
take any special precautions); minimal concerns (used hand
sanitizer, avoided large crowds, more frequent hand washing);
moderate concerns (used a mask, avoided most crowds, wiped
down items before bringing them into the home); or signifi-
cant concerns (avoided leaving the house unless absolutely
necessary). Of the 511 responses, 21.1% (n = 108) indicated
no concern; 63.0% (n = 322) indicated minimal concern;
12.5% (n = 64) indicated moderate concern; and 3.3% (n =
17) indicated significant concern regarding their level of cau-
tion when out in their community, prior to the pandemic. In
comparison, the 511 responses were much different when
asked about their caution when out in the community during
the pandemic, where 0.8% (n = 4) indicated no concerns;
4.7% (n = 24) indicated minimal concerns; 37.0% (n = 189)
indicated moderate concerns; and 57.5% (n = 294) indicated
significant concerns.

A Wilcoxon signed-rank test, using an alpha of 0.05,
showed that there was a statistically significant change in
anxiety about being exposed to viruses or infections when
in the community (going shopping or to medical appoint-
ments) in individuals from before the Covid-19 pandemic
as compared to during the pandemic (Z = −17.206,
p < 0.001). Median anxiety rating was 3 (representing nei-
ther low nor high) for before the pandemic and 2
(representing high) for during the pandemic. A
Wilcoxon signed-rank test, using an alpha of 0.05,
showed that there was a statistically significant change
in level of caution when out in the community (working,
going shopping, or going to medical appointments) in
individuals from before the Covid-19 pandemic as com-
pared to during the pandemic (Z = −18.894, p < 0.001).

Median concern rating was 2 (representing minimal con-
cern) for before the pandemic and 4 (representing signif-
icant concern) during the pandemic.

Physical activity

Respondents were asked to compare their current level of
physical activity to before the start of the pandemic. Of the
505 respondents, 8.6% (n = 44) indicated much more; 14.3%
(n = 73) indicated slightly more; 26.8% (n = 137) indicated the
same; 21.7% (n = 111) indicated slightly less; and 27.4% (n =
140) indicated much less regarding their level of physical ac-
tivity as compared to before the start of the pandemic.

Respondents were also asked if they felt they were able to
safely participate in physical activity without increasing their
risk of exposure to Covid-19. Of the 505 respondents, 23.9%
(n = 122) indicated very safe; 27.8% (n = 142) indicated some-
what safe; 13.7% (n = 70) indicated neither safe nor risky;
23.1% (n = 118) indicated somewhat risky; and 10.4% (n =
53) indicated very risky regarding the safety of physical activ-
ity during the pandemic.

Restrictions and social distancing

Respondents were asked about their level of concern with the
easing of restrictions and reduction of social distancing rules
and guidelines. Of the 505 responses to this question, 43.2%
(n = 221) were extremely concerned; 29.2% (n = 149) were
very concerned; 16.4% (n = 84) were moderately concerned;
8.6% (n = 44) were slightly concerned; and 1.4% (n = 7) were
not concerned at all.

Social distancing practice

Respondents were asked to describe the degree of social dis-
tancing or isolation they have practiced during the Covid-19
pandemic. Of the 495 responses to this question, 28.4% (n =
145) have been in complete isolation with no community ex-
posure; 57.1% (n = 292) have stayed mostly isolated, with
only minimal exposure for shopping or medical appointments;
7.6% (n = 39) have been isolated with moderate exposure for
shopping, medical appointments, or other activities; 3.7%
(n = 19) have had significant community exposure due to job
requirements, a family member’s community exposure, or ex-
posure due to other reasons.

Physician contact

Respondents were asked whether they were contacted by the
physician who is responsible for managing their PID about
special precautions they should take during the Covid-19 pan-
demic. Of the 505 responses to this question (respondents
were allowed to select multiple responses to this question),
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8.0% (n = 41) reported receiving a generic form letter or ge-
neric phone call from the physician’s office; 14.9% (n = 76)
reported being personally contacted by their physician; 22.1%
(n = 113) reported a face-to-face meeting with their physician
via telehealth; and 56.0% (n = 286) reported that they were not
contacted by the physician responsible for managing their PID
(or by the physician’s office).

Routine medical appointments

Respondents were asked if they have been able to attend rou-
tine medical appointments during the Covid-19 pandemic
(multiple responses were permitted for this question. Of the
505 responses to this question, 56.6% (n = 289) have partici-
pated in telehealth visits; 32.1% (n = 164) have visited a pro-
vider’s office; 8.4% (n = 43) have been unable to access their
provider due to the office being closed, having restricted ac-
cess, or not offering telehealth services; and 21.5% (n = 110)
have opted to not visit their medical provider due to concerns
about the risk of potential Covid-19 exposure.

Non-routine medical care

Respondents were asked whether they have needed to seek
care during the Covid-19 pandemic for non-routine medical
care (multiple responses were permitted for this question). Of
the 504 responses to this question, 37.6% (n = 192) obtained
non-routine medical care via telehealth resources; 21.5% (n =
110) obtained non-routine medical care through a physical
visit to a provider office, emergency room, or urgent care;
4.3% (n = 22) were not able to obtain non-routine care due
to access issues during the pandemic; 18.0% (n = 92) reported
avoiding seeking out non-routine care due to concerns about
the risk of Covid-19 exposure; and 30.5% (n = 156) reported
they did not need to seek out non-routine medical care during
this time.

Confidence in healthcare

Respondents were asked to share their level of comfort in
going to routine medical appointments and for emergency
care with the standard level of healthcare practices (those in
place prior to the Covid-19 pandemic). Of the 500 responses,
5.5% (n = 28) indicated extremely comfortable; 13.3% (n =
68) indicated somewhat comfortable; 5.5% (n = 28) indicated
neither comfortable nor uncomfortable; 33.3% (n = 170) indi-
cated somewhat uncomfortable; and 40.3% (n = 206) indicat-
ed extremely uncomfortable regarding the use of standard pre-
cautions for routine medical care. The same 500 respondents
were then asked about standard precautions for emergency
medical care: 6.1% (n = 31) indicated extremely comfortable;
7.8% (n = 40) indicated somewhat comfortable; 5.5% (n = 28)
indicated neither comfortable nor uncomfortable; 26.4% (n =

135) indicated somewhat uncomfortable; and 52.1% (n = 266)
indicated extremely uncomfortable.

Respondents were asked to share their level of comfort in
going to routine medical appointments and for emergency
care with enhanced precautions (including mask use, social
distancing, additional testing). Of the 500 responses, 8.0%
(n = 41) indicated extremely comfortable; 36.2% (n = 185) in-
dicated somewhat comfortable; 7.8% (n = 40) indicated nei-
ther comfortable nor uncomfortable; 33.3% (n = 170) indicat-
ed somewhat uncomfortable; and 12.5% (n = 64) indicated
extremely uncomfortable regarding the use of enhanced pre-
cautions for routine medical care. The same 500 respondents
were then asked about enhanced precautions for emergency
medical care: 7.2% (n = 37) indicated extremely comfortable;
28.4% (n = 145) indicated somewhat comfortable; 5.7% (n =
29) indicated neither comfortable nor uncomfortable; 31.9%
(n = 163) indicated somewhat uncomfortable; and 24.7% (n =
126) indicated extremely uncomfortable.

Return to normal activities

Respondents were asked how comfortable they would feel
about returning to their normal activities and community in-
teractions if there was widespread herd immunity to Covid-19,
if there was an effective vaccine available for Covid-19, or if
their country/state continued to enforce public health protec-
tions, including social distancing, mandatory mask use, and
restrictions on crowds/gatherings. Regarding widespread herd
immunity, 497 respondents indicated they were: extremely
comfortable, 8.0% (n = 41); somewhat comfortable, 40.9%
(n = 209); neither comfortable nor uncomfortable 12.7%
(n = 65); somewhat uncomfortable, 25.6% (n = 131); and ex-
tremely uncomfortable, 10.0% (n = 51). The same 497 respon-
dents were then asked about returning to activities with an
effective vaccine: 11.7% (n = 60) indicated extremely
comfortable ; 46.0% (n = 235) indicated somewhat
comfortable; 14.5% (n = 74) indicated neither comfortable
nor uncomfortable; 20.2% (n = 103) indicated somewhat
uncomfortable; and 4.9% (n = 25) indicated extremely
uncomfortable. Finally, the 497 respondents were asked about
returning to activities with widespread public health protec-
tions: 10.0% (n = 51) indicated extremely comfortable; 44.0%
(n = 225) indicated somewhat comfortable; 15.3% (n = 78) in-
dicated neither comfortable nor uncomfortable; 20.7% (n =
106) indicated somewhat uncomfortable; and 7.2% (n = 37)
indicated extremely uncomfortable.

Additional outbreaks

Respondents were asked to share how concerned they are
about additional waves of Covid-19 outbreaks or about having
an increased number of cases on Covid-19 when their state/
country reopens. Of the 495 responses to this question, 57.3%
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(n = 293) were extremely concerned; 22.7% (n = 116) were
very concerned; 11.7% (n = 60) were moderately concerned;
4.1% (n = 21) were slightly concerned; and 1.0% (n = 5) were
not concerned at all.

Discussion

The results of this survey provide valuable information about
the impact of the Covid-19 pandemic on the lives and behav-
iors of individuals diagnosed with PID. The majority of re-
spondents did not report symptoms of Covid-19 and believed
they had not been exposed to Covid-19. This corresponds to
the response that most individuals remained isolated, with no
community exposure, or were mostly isolated, with only min-
imal exposure for shopping or medical appointments. The
respondents in this survey have been extremely cautious and
have minimized their potential Covid-19 exposure risk.

The respondents did report a high level of concern that they
or a close family member would contract Covid-19.
Furthermore, they reported a high level of anxiety about
Covid-19 that has impacted their daily life or ability to func-
tion. Individuals with a chronic disease are at a higher risk for
anxiety and depression, which may be exacerbated by the
current pandemic (Salari et al. 2020). There was a statistically
significant change (p < 0.001) in the respondents’ anxiety
levels about their risk of being exposed to viruses or infections
when engaged in community activities prior to the pandemic
as compared to during the pandemic. Despite a typical high
susceptibility to infections, only 3.9% (n = 20) reported ex-
tremely high concern about community exposure to pathogens
before the pandemic. However, 46.2% (n = 236) reported ex-
tremely high concern about exposure during the Covid-19
pandemic. There was also a statistically significant change
(p < 0.001) in the respondents’ level of caution when out in
the community, with only 3.3% (n = 17) having a significant
concern before the pandemic, as compared to 57.5% (n = 294)
during the Covid-19 pandemic. These findings are consistent
with anxiety found in other patient populations during the
pandemic (Torales et al. 2020).

Interestingly, 56.0% (n = 286) of respondents reported that
they were not contacted by the physician responsible for man-
aging their PID (or by the physician’s office). Effective and
timely communication of risk by physicians during a public
health crisis is critically important (Ledford and Anderson
2020). By providing factual information and guiding patients
in best practices, physicians can reduce the emotional burden
on their patients due to, and during, the Covid-19 pandemic
(Ledford and Anderson 2020).

The Covid-19 pandemic has created a new opportunity for
the expansion of the implementation of telemedicine as a rou-
tine practice. In this study, 56.6% (n = 289) participated in
telehealth visits with the physician responsible for managing

their PID during the Covid-19 pandemic, while 21.5% (n =
110) have opted to not visit their medical provider due to
concerns about the risk of potential Covid-19 exposure.
Furthermore, 37.6% (n = 192) obtained non-routine medical
care via telehealth resources, while 18.0% (n = 92) reported
avoiding seeking out non-routine care due to concerns about
the risk of Covid-19 exposure. Telemedicine is a critically
important option to allow for continuity of care in the event
of a public health crisis. Virtual visits help accommodate
overscheduled clinics, reduce travel burden on patients, in-
crease adherence of monitoring chronic conditions, and allow
for uninterrupted care for vulnerable and immunodeficient
patients (Keswani et al. 2020). There was no clear trend in
the responses for how comfortable the respondents would be
with enhanced precautions (including mask use, social dis-
tancing, and additional testing) in order to return to in-
person medical appointments or emergency care. However,
the majority of respondents reported they would feel extreme-
ly uncomfortable if only standard precautions were in place.

The respondents in this study showed a trend towards less
physical activity during the Covid-19 pandemic (Stanton et al.
2020). Physical activity helps to reduce overall cardiovascular
risks, which are risk factors in the most severe cases of Covid-
19 (Dwyer et al. 2020). Prior to the Covid-19 pandemic, inade-
quate physical activity was already seen as a global public health
concern (Martinez-Ferran et al. 2020). Martinez-Ferran et al.
(2020) described how quarantine has further contributed to a lack
of physical activity (closure of exercise facilities, less community
walking, limited education to support a home exercise program)
and nutritional changes (limited access to stores, income limita-
tions impacting choice of food quality, and overeating due to
stress). There was a diverse opinion from the respondents about
the safety of exercise during theCovid-19 pandemic; this is likely
due to the type and location of exercise activities (i.e., home-
based exercise programs could be continued uninterrupted, while
respondents who accessed a public gym may perceive a higher
exposure risk or may not have had access due to closure of the
facility). Home-based or socially distant physical activity should
be encouraged during the Covid-19 pandemic, with exercise
frequency, duration, and intensity tailored to the individual’s lev-
el of fitness and physical ability (Dwyer et al. 2020).
Furthermore, physical activity contributes to improving psycho-
logical well-being, by enhancing self-esteem and resilience to
stress and reducing depression and anxiety (Maugeri et al.
2020). It is critically important to encourage individuals to en-
gage in routine exercise during the Covid-19 pandemic, as it will
contribute to improving both physical and mental health.

Respondents reported they would be somewhat comfort-
able with returning to normal activities if there was wide-
spread herd immunity (40.9%, n = 209), an effective vaccine
(46.0%. n = 235), or public health protections including social
distancing, mandatory mask use, and restrictions on crowds/
gatherings (44.0%, n = 225). Ultimately, the majority of
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respondents were extremely concerned (57.3%, n = 293)
about additional waves of Covid-19 cases when their state or
country reopens. Researchers agree that achieving global herd
immunity is unlikely without widespread vaccination (Chen
et al. 2020; Kwok et al. 2020; Randolph and Barreiro 2020).
Conservative epidemiological estimates using a uniform herd
immunity threshold of 67% (R0 = 3) and an infection fatality
rate of 0.6%, the absolute number of expected deaths across
the globe would exceed 30 million people (Randolph and
Barreiro 2020). Clearly, a natural pathway to herd immunity
is unacceptable. The respondents in this study have cause for
concern about additional waves of Covid-19. The Covid-19
pandemic has been modeled as a series of subepidemics, pre-
senting in multiple waves, influenced by public health inter-
vention measures (Kaxiras and Neofotistos 2020). He et al.
(He et al. 2020) found similar epidemiologic characteristics
between the current Covid-19 pandemic and the 1918–1919
influenza pandemic, suggesting that additional waves of the
virus will be impacting the global population. Many countries
are relaxing restrictions because they have to weigh ethical
issues and social and economic crises against another potential
Covid-19 wave (Wang et al. 2020). Premature relaxation of
strict interventions is likely to lead to additional waves of
Covid-19 infections (Xu and Li 2020). Ending the Covid-19
pandemic will require continued efforts by individuals, com-
munities, and public health officials (Wang et al. 2020).

One limitation of this survey is the high percentage of white
females with a diagnosis of CVID. This is likely due to the
sampling method as the survey was posted on multiple social
media sites for PID support. Social media is very useful due to
its speed, low cost, and accessibility to reach less common
diagnoses, but there is a tendency for social media based sam-
pling to have an overrepresentation of young, white females
(Whitaker et al. 2017). This survey did have a wide range of
age groups. Another limitation was that this survey was not a
validated tool, though it was assessed for face validity by
sending it to several individuals with a diagnosis of PID prior
to distribution. The responses to the survey could also be
influenced by the local impact of the Covid-19 pandemic.
Throughout the United States during May and June, there
was great variability in the impact of the virus; some states
had a small number of cases with minimal community restric-
tions, while other states had high rates of infection and mor-
tality with a strict lockdown. The local impact of the public
health crisis may have an impact on the responses to individ-
ual questions on this survey.

Conclusion

This research study provides insight into the impact of the
Covid-19 pandemic on the lives and behaviors of individuals
with a diagnosis of PID. The responses suggest that members

of the PID community are very aware of the health risks posed
by this public health crisis and have done as much as possible
to minimize their risk to community exposure. This pandemic
has highlighted the importance of continuous medical care for
a vulnerable population through the use of telemedicine.
Healthcare providers must be aware of the emotional burden
and increased psychiatric distress, often presenting as fear,
anxiety, or depression, in patients with a chronic medical con-
dition during a public health crisis such as the Covid-19 pan-
demic. Thus, best practices in telemedicine are necessary to
optimize patient care during pandemic uncertainties (Loeb
et al. 2020). Patients may require additional communication,
support, and education during these challenging times.
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