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Abstract
The emergence of COVID-19 (SARS-CoV-2) led to distancing measures which acutely affected healthcare infrastructure, lead-

ing to limited in-person clinical visits and an increased number of virtual appointments. This study aimed to examine the

effects this had on adults with hydrocephalus by describing the lived experiences of a cohort of patients at an outpatient

hydrocephalus clinic. Between early May and early July of 2020, remote structured interviews were conducted with partic-

ipants. Interviews were in-depth and open-ended, allowing participants to reflect and expand on the effects of the social dis-

tancing mandate on their well-being and quality of care. Three themes emerged: (1) impacts of changes in treatment provision,

(2) impacts of changes in mitigating activities, and (3) impacts of changes on personal well-being. The comprehensive under-

standing of lived experiences may inform the future provision of healthcare services and social policy. Improved approaches to

remote care telemedicine have the potential to facilitate high-quality care.
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Introduction
The emergence of COVID-19 (SARS-CoV-2) as a novel
coronavirus has led to a marked disruption in the availability
and provision of healthcare. By March of 2020, social dis-
tancing measures were put in place by provincial and
federal bodies. These restrictions specifically extended to
healthcare infrastructure: hospitals were a primary point of
contact with those most severely infected with COVID-19,
primary care physicians were likely to come into contact
with those most at risk for developing complications in their
clinics, and elective procedures were deemed to put patients
as well as physicians at an unnecessary risk for contagion
given the required physical proximity. As a result, in-person
physician visits were limited to critical and emergency cases,
and physicians began scheduling appointments virtually.

Adult hydrocephalus is a neurological condition broadly
characterized by a build-up of cerebrospinal fluid inside the
ventricles of the brain, leading to potentially dangerous increased
pressure on the surrounding tissues (1). In older populations,
hydrocephalus has a largely heterogeneous etiology; it is fre-
quently investigated following persistent symptoms, or presents

secondary to other disorders such as infection, tumour, or intra-
cranial hemorrhage (2,3). With a lack of non-invasive therapies,
the most common treatment for hydrocephalus is surgical
implantation of a shunt system which allows the drainage of
excess fluid (4). However, shunts are associated with potentially
damaging complications in elderly patients such as infection and
shunt failure, andmay not be an ideal way to treat the condition (5).
While the global incidence of hydrocephalus is currently estimated
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to be 85/100,000, stratified by age it is estimated at 175/100,000 for
adults and 400/100,000 for elderly over the age of 80, with inci-
dence expected to rise in areas with an ageing population (6).

Given the complex nature of the condition and the risk of
complications requiring ongoing medical care, patients with
adult hydrocephalus are at an increased risk of adverse
effects and decreased quality of life in the pandemic climate.
While agencies such as the Hydrocephalus Association main-
tain that hydrocephalus has not itself been identified as a risk
factor for contracting COVID-19 (7), many patients have had
their surgeries postponed indefinitely and their follow-up
appointments cancelled or moved to virtual platforms. The
aim of the present study is to examine the effects which the
pandemic measures and resulting unavailability of clinical
care have had on adults with hydrocephalus and their care part-
ners by describing the lived experiences and perspectives of a
cohort of patients at an outpatient hydrocephalus clinic.

Methods
A qualitative approach was used to understand the lived expe-
rience of people living with hydrocephalus, with a reflexive the-
matic approach to data analysis used to iteratively develop
descriptive emergent themes grounded in experience. Between
11 May and 14 July 2020, remote in-depth interviews were
conducted with persons with adult hydrocephalus (and
family care partners if they wished to participate) by telephone.
It was important for the interviews to take place in the midst of
the pandemic so patients could provide detailed accounts of
their experiences while social distancing measures were in
place and affecting them directly. Participants were patients
who consented to be contacted for research prior to attending
the University of Calgary Adult Hydrocephalus Clinic (8) at
the Foothills Medical Centre in Calgary, Alberta. In 2019,
∼3,000 patients were followed in the Adult Hydrocephalus
Clinic, with around 1,500 outpatient assessments and 180 sur-
gical procedures performed. By the end of March 2020, the
clinic had suspended in-person specialist appointments and
postponed all surgical treatments that were not critical emer-
gencies. Patient contact, recruitment, and data collection
were completed by BA, and data analysis was completed by
DP and AS, all research staff with experience interacting
with patients in this clinical population. Participants had the
choice to either sign an online consent form or provide explicit
oral consent (which was recorded and transcribed) to partici-
pate in the study. The Conjoint Human Research Ethics
Board (REB20-0559) at the University of Calgary approved
the study. For full details regarding recruitment, data collec-
tion, and data analysis, see Subotic et al. (9).

Results
Participant Demographics
A total of 51 potential participants were contacted; of these,
23 patients with non-acute hydrocephalus consented to

participate and completed the interview. Patient characteris-
tics are outlined in Table 1. Interviews ranged in length
from 19 m:29 s to 1 h:17 m:25 s (mean length= 34 m:44 s,
cumulative length= 13 h:18 m:59 s), with 11 females and
12 males aged 37–86 (mean age= 68.7). All participants
chose to complete their interviews over the phone.

Thematic Analysis: Patient Perspectives
Three emergent themes were identified, comprehensively
characterizing the COVID-19 pandemic’s impact on the
lived experiences of patients with hydrocephalus (and their
care partners). Descriptive codes isolated in the interview
data informed the thematic synthesis, and these branched
and were combined as similarities between them were
detected. The resulting themes are discussed in the following
sections, where direct quotes have been edited grammatically
solely to improve readability.

Impacts of Changes in Treatment Provision
Results of Treatment Procedure Postponement. One of the main
concerns most patients had while adhering to medical social dis-
tancing guidelines was the inability to receive themedical proce-
dures and tests for which they had been previously scheduled
(Table 2; Subtheme 2.1). This was especially noted by patients
who were awaiting shunt implantation and who felt their symp-
tomswere progressively gettingworse (namely that their balance
and memory were degrading). Similarly, patients who

Table 1. Characteristics of 23 Interviewed Patients from the Adult

Hydrocephalus Clinic.

Characteristic Value

Age, mean (range) 68.7 (37–86)
FemaleSex (female), n

(%)
11 (48%)

Procedure delayed*, n
(%)

ELD

ETV

VPS

Follow-Up

Regular

1-year

3-month

Post-op ETV

Post-op VPSI

Post-op 3-month

SDH

New patient awaiting

consult**

3 (13%)

2 (9%)

1 (4%)

5 (22%)

3 (13%)

1 (4%)

1 (4%)

2 (9%)

2 (9%)

1 (4%)

2 (9%)

Abbreviations: ELD, external lumbar drainage; ETV, endoscopic third

ventriculostomy; VPS, ventriculoperitoneal shunt; VPSI, ventriculoperitoneal

shunt infection; SDH, subdural hematoma.

*Indicates the appointment type that had been rescheduled or temporarily

held virtually due to the social distancing measures put in place at the

Adult Hydrocephalus Clinic.

**Patients had previously made contact with the Adult Hydrocephalus Clinic

and were awaiting consult after neurosurgeon obtained ordered test results.
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experienced symptoms but were awaiting further testing also
expressed their worry at their condition and noted this was exac-
erbated by the lack of knowing exactly what was wrong. Some
patients whose symptoms were deteriorating felt that their con-
cerns were not being taken seriously.

Results of Appointment Changes. Many of the participants had
at least one of their regular or follow-up appointments can-
celled, and all had experienced at least one telephone
appointment with their neurosurgeon. Reactions to virtual
appointments were mixed, with patients generally reporting
positive experiences if their questions could be answered
without a physical examination, and the opposite if they
felt the discussion did not thoroughly address their concerns
(Table 2; Subtheme 2.2). Patients also seemed concerned that
their neurosurgeon may miss important illness cues if they
were not assessed in person, and they noted missing the
social connection of a face-to-face visit.

Impacts of Changes in Mitigating Activities
Restriction of Access to Physical Activity. Physical activity was
mentioned by most participants as either a newly acquired
means of dealing with the physical and mental stress of the
pandemic, or as something they were no longer able to
fully participate in because of closed facilities or deteriora-
tion of their physical symptoms (Table 3; Subtheme 3.1). A
number of participants used physical exercise as a way to
prolong their health, distract from the boredom of being
restricted to the home, and spend quality time with a

partner they were living with. Participants whose gait and
balance symptoms were worsening and prevented movement
were especially motivated to visit their neurosurgeon.

Restriction of Access to Social Supports. The inability to interact
with social supports – especially loved ones such as family
and friends – was one of the most-often mentioned difficul-
ties of coping with the social distancing measures (Table 3;
Subtheme 3.2). This was especially evident in participants
who lived alone (did not have a significant other who
offered emotional and physical support) or who had
persons in their lives that were especially susceptible to
COVID-19 (such as elderly parents and immune-
compromised friends). Patients were often more willing to
disregard social distancing measures to interact with their
loved ones than to attend in-person clinical appointments
and be exposed to the hospital/clinic setting, or wait in
crowded pharmacies for their prescriptions.

Impacts of Changes on Personal Well-being
Concerns About Future State of Diagnosis. One of the acute
impacts of social distancing measures was the uncertainty
of the future of patients’ diagnoses given the uncertainty of
when they would be able to resume their regular care. This
seemed to more heavily affect those patients with worsening
or untreated symptoms, while other patients recognized the
uncertainty but were reassured by remote access to their phy-
sicians and the efficacy of their current treatments (Table 4;

Table 2. Examples Regarding the Theme of Impacts of Changes in Treatment Provision.

Subtheme Example Quotes

1.1 Results of treatment procedure

postponement

“Oh, it’s pretty hard, pretty hard with this shunt being clogged. It’s hard to walk. My memory is not

very good. I keep forgetting things. It’s getting worse and my balance is really bad. I keep

forgetting things. I have to be so careful when I’m walking around in the kitchen. I don’t walk an
awful lot. I sit in the chair for the better part of the day and the better part of the evening.”
(Participant 611)

“All the tests that I couldn’t have done - that’s been the hardest part of all this. Some days are better

than others, but it’s horrible.” (Participant 635)
“Things [symptoms] are all coming back after my surgery and I’m not allowed to be assessed

because I’m not a life-or-death situation. So I can’t go in and be reassessed to find out what’s going
on in my brain. The surgery didn’t work and I have to wait ‘till this is all over to know what’s going
on in my brain. I’m frustrated. I’m, I’m angry. I want to know what’s going on. My health is in

jeopardy here, right?” (Participant 616)
1.2 Results of appointment changes “We do telephone things with our family doctor now, and she can assess us over the telephone.

And it was me that was the problem. Because I was having some breathing issues, which had

nothing to do with COVID. But I couldn’t get her to listen to my chest or anything. I had an ear

infection and she couldn’t look in my ear because she can’t do that over the telephone.”
(Participant 634)

“They just would phone and ask me some questions, but it wasn’t done where they could see me or

I could see them. It was okay to do it that way, other than the fact that they couldn’t see me. So

that would be my biggest concern, you know, I’d [like to] see just how much I’ve, um…
regressed.” (Participant 609)

“Well, I wouldn’t be happy if they couldn’t assess me over the phone in terms of driving, or if they

were just to say that I couldn’t drive. The only outcome that I want from a virtual meeting is that

yes I can drive.” (Participant 602)
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Subtheme 4.1). Patients were more likely to adapt to virtual
healthcare if they were less concerned about their prognosis.

Attitudes About Infection Risk. Generally, participants indi-
cated that they took the risk of infection relatively seriously
in their day-to-day lives, and minimized unnecessary interac-
tion as much as possible (Table 4; Subtheme 4.2).
Participants with more severe symptoms were more likely
to self-isolate; however, they were also more likely to risk
exposure in-clinic in the effort to ameliorate their condition.
Some patients utilized the help of family and friends to run
their errands so they did not have to leave their houses,
while other patients related scepticism about infection and
self-isolated less overall.

Changes in Mental Health. While there was a spectrum of
severity, most participants reported at least some impact on
their mental health during social distancing measures
(Table 4; Subtheme 4.3). Generally, patients who had a
live-in support system (usually their spouse) indicated that
they noticed increased irritability and restlessness, while
patients who reported feeling more isolated noted a marked
decline in their mental health, often through increased
anxiety and depression. A number of patients who were
already being treated for mental illness mentioned asking
for an increase in their medication dosage to alleviate their
worsening symptoms. Some patients who experienced wors-
ening of their hydrocephalus symptoms directly attributed
this to their deteriorating mental health.

Discussion
This single-centre study presents initial evidence about the
effects of the COVID-19 pandemic on adults living with
hydrocephalus. In-depth interviews allowed participants to

openly reflect on their lived experiences as patients with non-
acute hydrocephalus while also describing the impacts of the
pandemic and its restrictions on their well-being and access
to healthcare. The importance of qualitative research within
the clinical setting during the COVID-19 pandemic has
been previously highlighted, along with the efficacy of qual-
itative data to provide perspectives which may be missed in
epidemiological and clinical research and to inform
evidence-based public health responses (10). A number of
adverse effects were identified by participants, particularly
among those who were awaiting surgical procedures, did
not yet have a clear diagnosis, and did not have a familial
support system they could rely on. The insights gained
from this cohort of patients from an urban, ambulatory hydro-
cephalus clinic may broadly be applied to similar cohorts in
other community-based outpatient clinical settings providing
equivalent acute and virtual care.

A significant challenge faced by participants while social
distancing measures were imposed on clinics and hospitals
was their inability to receive treatment in the form of surgery
and post-surgical follow-up. Almost all participants who had
previously been booked for one of these procedures either
had their appointments cancelled or conducted over the
phone, as surgical triage has been imposed limiting most elec-
tive surgical procedures (11–14). Only acute hydrocephalus
has been identified as a high enough triage tier to warrant
immediate surgical intervention (15), and emergent cases of
hydrocephalus presenting for surgery have not significantly
decreased since the start of the pandemic as have other neuro-
logical conditions (16). However, this has little impact on
patients with chronic hydrocephalus whose condition does
not require emergency intervention. Where physicians are
not able to provide patients with treatment due to protocols,
increasing the frequency of communications with patients
could help mitigate the adverse effects of worsening

Table 3. Examples Regarding the Theme of Impacts of Changes in Mitigating Activities.

Subtheme Example Quotes

2.1 Restriction of access to

physical activity

“Well, we used to go to the gym almost every day. ‘Course, the gym is closed, so we can’t do that. Well,

we’re living quite close to [High School]. There’s a large track and playing field there, so we go over to

the track daily and trot around it for a mile or so. And then come home and do push-ups; I have some

dumbbells and I throw them around, squats, things like that.” (Participant 623)
“… I don’t walk very much, but I haven’t been able to maintain any level of fitness that I would have liked

to.” (Participant 617)
“I noticed that I’m not walking as well as I was before. But, I think that’s because everything has been so

limited. Not walking as often and not walking as well.” (Participant 622)
2.2 Restriction of access to social

supports

“I’m tired. And I think that’s probably coming from a lot of people because I am working so much, but I

am finding that I’m missing that human contact of spending time with people, and having no social

activities is definitely affecting me. But I just focus on my family and my work to just try and keep

myself pushing through.” (Participant 644)
“I can’t have my grandchild come over anymore. And no having your family, immediate family, that’s

rough. Mind you that doesn’t stop me from using the telephone.” (Participant 607)
“I think just the… the lack of socialization, and sort of the… the fear tactics – and I don’t mean that to

sound like they aren’t real. It’s just that… you know that, especially, at first… it was so scary. So that is

something we’ve missed, for sure.” (Participant 626; Care Partner)
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hydrocephalus symptoms by increasing the levels of perceived
access to medical support, and may also ameliorate patient
anxiety stemming from uncertainty.

The impact of treatment reduction was made more acute
by participants’ restrictions in symptom management.
Many participants reported a marked decrease in their
regular exercise activities, either due to lack of access to facil-
ities or due to their worsening hydrocephalus symptoms
while waiting for treatment. Given that cardiovascular dis-
eases are a common recorded complication in patients
treated for hydrocephalus (17,18), the benefits of physical
activity (19) may be especially crucial to this population.
Worsening symptoms such as gait disturbances, as well as
memory impairment and difficulty sleeping, appeared to
directly influence participants’ concerns about the future
state of their diagnosis. These concerns were more likely to
be alleviated during virtual appointments for participants
who underwent fewer symptom and lifestyle changes.
However, the benefits of virtual support (20) and its appreci-
ation by a majority of participants may generally result in
more positive outcomes for patients who receive more of

this form of communication from their physicians and health-
care teams.

Similarly, due to social distancing measures, participants’
social connections were also affected and they expressed dis-
tress at the long periods of time they were unable to interact
with their families, their support groups, or their aid
workers. Some reported strain on their relationships with part-
ners who were their caregivers, as the social distancing mea-
sures restricted their use of other coping mechanisms and
limited their partners’ ability to perform self-care. This sup-
ports previous evidence showing that caregiver burden is asso-
ciated with poorer outcomes (21). Participants were much
more likely to report flouting social distancing guidelines to
interact with friends and family than to interact with healthcare
professionals. Although the increased risk of exposure to
COVID-19 in clinical facilities was acknowledged, it was
usually seen to be mitigated by the perceived benefits of
receiving medical care. Given further awareness of the poten-
tial of viral exposure to simply anyone outside the home, this
likely presents further evidence of the importance of socializa-
tion in this population. While these exacerbated participant

Table 4. Examples Regarding the Theme of Impacts of Changes on Personal Well-being.

Subtheme Example Quotes

3.1 Concerns about future state of

diagnosis

“I hate to see it keeping on getting too late because I don’t know how urgent my care is. I think at some

point I’m going to have to have a spinal tap done, maybe a stent put in. Not looking forward to that,

especially as time drags on and my condition gets worse. So far there isn’t much changed.”
(Participant 625)

“Every three months they’re following me now. He’s gonna call me, see how I’m feeling, and then a

month later I have a CT scan or MRI. I forget. But they’re gonna stay on top of me now because that’s
how close it was at the last time, to the end. ’Cause your skull doesn’t expand when the pressure’s
getting worse and worse and worse, obviously, so it was really close for me. I’m very lucky.”
(Participant 642)

“Maybe if I had something really wrong with me, I’d have to go in and see somebody. But

[Neurosurgeon] from the hydrocephalus clinic, he phoned, went through it all, and was satisfied with

the answers. I think my state of health here right now is pretty even so; maybe if there was something

bothering me or coming up, I think it pays to see the doctor once in a while. It makes you feel more

confident if you had your shunt just checked.” (Participant 650)
3.2 Attitudes about infection risk “I guess I’m not sure what to think about it because I’ve got two thoughts in my head that it is a very – uh,

disease that can… constrict breathing? I can’t think of the word for it. But, I’m not sure, in the

healthier people if it’s as dangerous as they say.” (Participant 619)
“Some of the younger people in our cul-de-sac have decided that they would do our shopping for us, so

all we do is give them a list and they hop around and get whatever we want and bring it back. And they

keep their distance and we’re careful what we touch, and it’s worked great.” (Participant 625)
“My husband goes, I was too weary to go. Because I think – if I went – I’m too afraid of getting the virus. I

think you feel like your freedom is restricted a bit; there’ll be lots of rules I guess. But, like I said, I’m
very careful. I’m not rushing anything, because I want to make sure that they’re safe and I’m safe.”
(Participant 622)

3.3 Changes in mental health “When it first happened, I had a bit of depression. At the start of the pandemic, it was the anxiety and

depression that were bad. It was just the number of people that were dying, and worrying about my

family.” (Participant 639)
“It may have nothing to do with it, but I’ve never really – except for very short periods of time in my life

– had one or two nights where I had difficulty sleeping. Now I’m having difficulty getting to sleep, and

depression.” (Participant 604)
“Well I don’t have a great deal of anxiety and I don’t particularly feel depressed, [to be] honest. I mean,

there are days when I think I’m getting tired of this, but it – you know – it’s not a full-blown
depression.” (Participant 624)

Abbreviations: CT, computed tomography: MRI, magnetic resonance imaging.
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experiences align with initial evidence that patients with
hydrocephalus require more social support than they currently
have access to even outside of pandemic circumstances (22),
the impact of socialization on hydrocephalus has not been
well-studied, and the physical ramifications of restricted
access to support structures remain.

Most participants reported negative changes to their mental
health, primarily due to feelings of general isolation (whether
they lived alone or were social distancing alongside their
care partners) and to exacerbation of symptoms such as diffi-
culty sleeping. These mainly took the form of depressive and
anxious episodes, and reflect the documented adverse effects
on mental health which have been ascribed to the
COVID-19 pandemic (23). However, not all participants
reported being negatively affected by this changeIt is unclear
whether this is due to the apathy previously reported in hydro-
cephalus patients in similar situations (24), or due to supports
available to these participants. While general strategies have
been proposed to alleviate the impact of the pandemic on
patient mental health (25), the relationship between hydro-
cephalus and mental health has not been well examined and
it is unclear whether they would be helpful to this population.
This study presents cursory evidence of enduring comorbidi-
ties which should be further explored.

Strengths and Limitations
These findings provide promising avenues for future research,
particularly as they have been described by adult patients with
hydrocephalus themselves. A strength of this study was the
ability to complete the participant interviews and gather data
on lived experiences during the height of the public health
measures and resulting impacts, while they were being experi-
enced. Participants were able to give details about how they
were impacted by pandemic measures as they were occurring,
and were able to describe different healthcare experiences,
such as telephone appointments, soon after having had them.
Conducting semi-structured interviews until theoretical satura-
tion was achieved allowed participants to identify and reflect
on their most relevant healthcare and lifestyle experiences,
while probing more into the recurring and most challenging
factors mentioned by a majority of the participants. As well,
while relatively little comparable research has been under-
taken, the themes synthesized from the interviews do align
with some previous work discussing the impact of various
aspects of hydrocephalus treatment and prognosis on patient
outcomes and general quality of life (26,27).

A limitation of the study is that, by necessity, only those
hydrocephalus patients who were well enough to participate
in an interview lasting 30 to 60 min were recruited, excluding
those patients who may have been more severely impacted or
even hospitalized as a consequence of the pandemic. Similarly,
due to the pandemic restrictions, we were unable to perform
any clinical evaluations of the participants such as cognitive or
gait assessments which, while not within the scope of the
present study, would have provided a robust corroborating

dataset. However, virtual adaptations to assessments such as the
one utilized in this study may provide useful avenues for future
service provision or research participation in which in-person
attendance is not possible. Another limitation is that participants
were patients recruited from a single specialty outpatient hydro-
cephalus clinic, which was located in an urban location and
funded within a single-payer healthcare system. As a result, find-
ings may not be representative of the experiences of hydrocepha-
lus patients seeking treatment in multi-payer systems or less
populous areas with more limited access to specialized treatment.
It is worth noting, however, that a number of participants did
reside in rural areas which, while still serviced by this outpatient
clinic, did routinely face more challenges to their care such as
needing to travel a considerable distance to be seen by their spe-
cialist, or needing to rely on telehealth for routine appointments.

Clinical Implications
The in-depth understanding of the lived experiences of
community-based patients with hydrocephalus limited by
decreased social engagement and restricted healthcare
access may inform the future provision of healthcare services
and information, in addition to social policy. This body of
evidence may help mitigate the effect on patients of future
pandemics or anticipated future waves of COVID-19, or
other major incidents or emergencies, where similar condi-
tions would occur. The reported adverse consequences of
the inability to receive surgical treatment and follow-up post-
intervention are important for treatment planning and support
during social distancing. The underscoring of the negative
effects on patient wellbeing of uncertainty (especially with
respect to prognosis and treatment planning), isolation, and
perceived indifference of the medical system, alongside the
willingness to adopt virtual care when it cannot be provided
in person, point to a solution which has the potential to be
widely implemented. When access to surgical treatment
cannot be made possible, improved and innovative
approaches to remote care and virtual medicine, with an
emphasis on maintaining an open and supportive dialogue
between physician and patient, have the potential to facilitate
high-quality care which at the very least may alleviate the
additional stress and uncertainty felt by the patient.

Ultimately, the identified themes are limited to the impacts
of the initial few months of the COVID-19 pandemic.
Additional qualitative work documenting how the patient
impact changes as the pandemic continues and how the
public healthcare response evolves in response to emergent
challenges would be beneficial, as would further studying
the personal and long-term impacts of living with the condi-
tion in its multitude of forms. Relatively little research has
been done to date on the acute and enduring impacts on the
quality of life of adults with hydrocephalus, especially
where it does not relate directly to post-surgery outcomes
(8) and specific treatment prognoses. Future research in this
area may benefit a more heterogeneous population dealing
with the varied aetiology of hydrocephalus.

6 Journal of Patient Experience



Acknowledgments
We would like to thank the University of Calgary’s Hydrocephalus
Clinic – led by Dr Mark Hamilton – for assistance with recruitment
for the study, as well as the Brain and Mental Health Research
Clinics leadership – Drs Eric Smith, Scott Patten, and Colin
Josephson – for their support and provision of in-kind funding.

Declaration of Conflicting Interests
The authors declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding
The authors disclosed receipt of the following financial support for the
research, authorship, and/or publication of this article: This work is sup-
ported by an award from the University of Calgary Cumming School
of Medicine COVID Rapid Response Clinical Research Fund (grant
number CRF-COVID-202003), received by Dr Pamela Roach. Direct
and in-kind funding was also provided by the Brain and Mental
Health Research Clinics, a part of the Department of Clinical
Neurosciences and the Hotchkiss Brain Institute at the University
of Calgary (brainandmentalhealthclinics.ca).

ORCID iD
Diana F. Pricop https://orcid.org/0000-0001-9442-9809

References

1. Rekate HL. A contemporary definition and classification of
hydrocephalus. Semin Pediatr Neurol. 2009;16(1):9-15.

2. Bergsneider M, Miller C, Vespa PM, Hu X Surgical management
of adult hydrocephalus. Neurosurgery. 2008;62(Suppl 2):643-60.

3. Riva-Cambrin J, Detsky AS, Lamberti-Pasculli M, Sargent
MA, Armstrong D, Moineddin R, et al. Predicting postresection
hydrocephalus in pediatric patients with posterior fossa tumors.
J Neurosurg Pediatr. 2009;3(5):378-85.

4. Isaacs AM, Bezchlibnyk YB, Yong H, Koshy D, Urbaneja G,
Hader W, et al. Endoscopic third ventriculostomy for treatment
of adult hydrocephalus: Long-term follow-up of 163 patients.
Neurosurg Focus. 2016;41(3):E3.

5. Edwards RJ, Dombrowski SM, Luciano MG, Pople IK Chronic
hydrocephalus in adults. Brain Pathol. 2004;14(3):325-36.

6. Isaacs AM, Riva-Cambrin J, Yavin D, Hockley A, Pringsheim
TM, Jette N, et al. Age-specific global epidemiology of hydro-
cephalus: Systematic review, metanalysis and global birth sur-
veillance. PLoS One. 2018;13(10):e0204926.

7. Hydrocephalus Association. COVID-19 guidance for people
living with hydrocephalus, https://www.hydroassoc.org/covid-
19/ (2020, accessed 15 July 2020).

8. Hamilton MG. Treatment of hydrocephalus in adults. Semin
Pediatr Neurol. 2009;16(1):34-41.

9. Subotic A, Pricop DF, Josephson CB, Patten SB, Smith EE,
Roach P, et al. Examining the impacts of the COVID-19 pan-
demic on the well-being and virtual care of patients with epi-
lepsy. Epilepsy Behav. 2020;113:107599.

10. Vindrola-Padros C, Chisnall G, Cooper S, Dowrick A, Djellouli
N, Symmons SM, et al. Carrying out rapid qualitative research

during a pandemic: Emerging lessons from COVID-19. Qual
Health Res. 2020;30(14):2192-204.

11. COVIDSurg Collaborative. Global guidance for surgical care during
the COVID-19 pandemic. Br J Surg. 2020;107(9):1097-103.

12. Grubic AD, Ayazi S, Zebarjadi J, Tahmasbi H, Ayazi K, Jobe
BA COVID-19 outbreak and surgical practice: The rationale for
suspending non-urgent surgeries and role of testing modalities.
World J Gastrointest Surg. 2020;12(6):259-68.

13. Aminian A, Safari S, Razeghian-Jahromi A, GhorbaniM, Delaney
CP COVID-19 outbreak and surgical practice: Unexpected fatality
in perioperative period. Ann Surg. 2020;272(1):e27-9.

14. Abdi R, Shojaeian R, Hajian S, Sheikh S Surgical practice in
the shadow of COVID-19 outbreak. Arch Bone Jt Surg.
2020;8(Suppl 1):256-61.

15. Jangra K, Paliwal S, Tripathi M. COVID-19 and neurosurgery:
Time for triage. J Neuroanaesth Crit Care. 2020;07(2):67-9.

16. Patel PD, Kelly KA, Reynolds RA, Turer RW, Salwi S,
Rosenbloom ST, et al. Tracking the volume of neurosurgical
care during the coronavirus disease 2019 pandemic. World
Neurosurg. 2020;142:e183-94.

17. Andren K, Wikkelso C, Sundstrom N, Israelsson H, Agerskov
S, Laurell K, et al. Survival in treated idiopathic normal pres-
sure hydrocephalus. J Neurol. 2020;267(3):640-8.

18. Walsh S, Donnan J, Morrissey A, Sikora L, Bowen S, Collins
K, et al. A systematic review of the risks factors associated with
the onset and natural progression of hydrocephalus.
Neurotoxicology. 2017;61:33-45.

19. Powell KE, Paluch AE, Blair SN. Physical activity for health:
What kind? How much? How intense? On top of what? Annu
Rev Public Health. 2011;32:349-65.

20. Rains SA, Young V. A meta-analysis of research on formal
computer-mediated support groups: Examining group characteris-
tics and health outcomes. Hum Commun Res. 2009;35(3):309-36.

21. Kazui H, Mori E, Hashimoto M, Ishikawa M, Hirono N,
Takeda M Effect of shunt operation on idiopathic normal pres-
sure hydrocephalus patients in reducing caregiver burden:
Evidence from SINPHONI. Dement Geriatr Cogn Disord.
2011;31(5):363-70.

22. McGirr A, Cusimano MD. Social support in normal pressure
hydrocephalus: Unmet tangible social support. Can J Neurol
Sci. 2013;40(1):94-6.

23. Rajkumar RP. COVID-19 and mental health: A review of the
existing literature. Asian J Psychiatr. 2020;52:102066.

24. Allali G, LaidetM,Armand S, Saj A, Krack P, Assal FApathy and
higher level of gait control in normal pressure hydrocephalus. Int J
Psychophysiol. 2017;119:127-31.27965058

25. Ornell F, Schuch JB, Sordi AO, Kessler FHP "Pandemic fear"
and COVID-19: Mental health burden and strategies. Braz J
Psychiatry. 2020;42(3):232-5.

26. Pickard JD, Spiegelhalter D, Czosnyka M. Health economics
and the search for shunt-responsive symptomatic hydrocepha-
lus in the elderly. J Neurosurg. 2006;105(6):811-4.

27. Marmarou A, Young HF, Aygok GA. Estimated incidence of
normal pressure hydrocephalus and shunt outcome in patients
residing in assisted-living and extended-care facilities.
Neurosurg Focus. 2007;22(4):E1.

Pricop et al 7

https://orcid.org/0000-0001-9442-9809
https://orcid.org/0000-0001-9442-9809
https://www.hydroassoc.org/covid-19/
https://www.hydroassoc.org/covid-19/
https://www.hydroassoc.org/covid-19/

	 Introduction
	 Methods
	 Results
	 Participant Demographics
	 Thematic Analysis: Patient Perspectives
	 Impacts of Changes in Treatment Provision
	 Results of Treatment Procedure Postponement
	 Results of Appointment Changes

	 Impacts of Changes in Mitigating Activities
	 Restriction of Access to Physical Activity
	 Restriction of Access to Social Supports

	 Impacts of Changes on Personal Well-being
	 Concerns About Future State of Diagnosis
	 Attitudes About Infection Risk
	 Changes in Mental Health


	 Discussion
	 Strengths and Limitations
	 Clinical Implications

	 Acknowledgments
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


