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Abstract

Purpose: During the coronavirus disease 2019 (COVID-19) pandemic, intensive care units (ICUs) around the world
introduced virtual visiting to mediate the psychological impact of in-person visiting restrictions. Our objective was to
evaluate levels of distress, depression, anxiety, and stress among family members experiencing virtual visits.

Methods: Multi-centre prospective observational study recruiting adult family members of critically ill patients in the
United Kingdom (UK) using a bespoke virtual visiting solution (@TouchAway). We recruited participants and administered
validated questionnaires digitally via their aTouchAway account. Prior to first virtual visit, participants completed the Dis-
tress Thermometer (score range 0-10) and the Depression, Anxiety and Stress Scale (DASS)-21. Following first and subse-
quent virtual visits, participants repeated the Distress Thermometer and completed the Discrete Emotions Questionnaire.

Results: We recruited 2166 adult family members of ICU patients in 37 UK hospitals. Most were grown up children
(33%) or spouses/partners (23%). Most (91%) were <65 years. Mean (SD) pre-virtual-visit Distress Thermometer score
was 7 (2.6) with 1349/2153 (62%) reporting severe distress. Pre-visit Distress Thermometer scores were associated with
relationship type (spouse/partner OR 1.65, 95% Cl 1.27-2.12) but not family member age, or length of ICU stay. Mean
(SD) post-visit Distress Thermometer score provided by 762 (35%) participants was 1.6 (3.2) points lower than pre-visit
(P<0.001). Of participants experiencing multiple visits, 22% continued to report severe distress. Median (IQR) pre-
visit DASS-21 score was 18 (2-42) (1754 participants). Severe-to-extremely severe depression, anxiety, or stress were
reported by 249 (14%), 321 (18%), and 165 (9%) participants, respectively. Participants reported a range of emotions
with reassurance being the most common, anger being the least.

Conclusion: Family members exposed to COVID-19 pandemic ICU visiting restrictions experienced severe distress.
One fifth of family members reported severe-to-extremely sever anxiety or depression. Distress score magnitude and
prevalence of severe distress decreased after undertaking one or more virtual visits.
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Introduction

An intensive care unit (ICU) admission is an extremely
stressful and generally unexpected experience for rela-
tives and friends of critically ill patients. Clinically rele-
vant levels of anxiety and depression are highly prevalent
in family members both during and following an ICU
admission [1, 2]. Post-traumatic stress disorder and com-
plicated grief is also common [3-5]. Restrictive in-per-
son visiting policies [pre-dating the coronavirus disease
2019 (COVID-19) pandemic] compound the negative
effects of an ICU admission on family member psycho-
logical wellbeing [6]. Visiting restrictions limit family
member presence in the ICU to provide emotional sup-
port for patients, restrict family-centred care, and reduce
opportunities for formal and informal communication
with the ICU team. Inadequate communication is a well-
recognised contributor to family member stress, anxiety,
heightened emotional vulnerability, and perceived loss
of control [7, 8]. Furthermore, an unrestricted ICU vis-
iting policy is not only a useful and effective strategy to
respond to the needs of both patients and families, it rep-
resents recognition of a specific and unequivocal right of
the patient and the family.

To reduce viral spread, the COVID-19 pandemic
resulted in the most restrictive visiting policies seen in
ICUs across the world since their inception [9, 10]. Sub-
sequent introduction of virtual visiting was facilitated by
ICU personnel, or newly created family liaison teams.
Enabling family virtual presence at the patient bedside
is a support strategy recommended in the event of such
a public health disaster [11] to mediate psychological
impacts. Virtual presence also supports people’s basic
emotional needs i.e., needing to feel safe, calm, and con-
nected [12]. Studies have started to elucidate the psy-
chological impacts of in-person visiting restrictions and
strategies used to address them. A single-centre French
study of family members receiving a daily update phone
call, but no virtual visiting reported anxiety and depres-
sion prevalence rates on day 3 of ICU admission that far
exceed those previously documented in family members
able to visit in-person [6, 13].

Other data on the psychological impact of virtual vis-
iting during the COVID-19 pandemic for family mem-
bers is primarily qualitative in nature with most family
members reporting this as a positive and supportive
experience [14—-16]. However, some qualitative studies
report families struggling to understand information,
make sense of the situation, get in contact, feel informed
about care, and to build a relationship with the ICU team
[17, 18]. Our objective was to evaluate family members’
markers of psychological wellbeing prior to and following
their first virtual ICU visit and subsequent virtual visits

Take-home message

In this multi-centre cohort of 2166 adult family members experienc-
ing at least one ICU virtual visit during in-person visiting restriction
imposed due to COVID-19, we found high levels of psychological
distress with over 60% reporting severe distress.

Distress levels were significantly lower on completion of the first
virtual visit, however, a substantial proportion of participants contin-
ued to experience severe distress measured following subsequent
virtual visits for up to 2 weeks after the first visit.

and to measure prevalence of depression anxiety, and
stress using validated measures.

Methods

This study is reported in accordance with the Strengthen-
ing the Reporting of Observational Studies in Epidemiol-
ogy (STROBE) Statement [19].

Study design and participants

We conducted a multi-centre prospective observational
study recruiting family members who experienced at
least one virtual visit in an adult UK ICU during the
COVID-19 pandemic. Data were collected from 22nd
Dec 2020 to 12th May 2021, which incorporates the
entirety of the second COVID-19 pandemic wave in
the UK and the largest wave in terms of impact on ICU
capacity.

Participants were family members supported by ICU
or family liaison team members of a participating ICU to
register on the bespoke virtual visiting solution using the
e-platform aTouchAway " (Aetonix, Canada). This solution
was developed and delivered by the philanthropic Life Lines
initiative  (https://www.kingshealthpartners.org/our-work/
lifelines). All family members using the aTouchAway app for
a virtual visit were invited to the study using a recruitment
notice on the app. Those that were interested in participat-
ing were provided the participation information sheet and
consent form via the aTouchAway platform following regis-
tration and prior to their first ICU virtual visit.

Study inclusion criteria were self-assessed by the fam-
ily member participant on the e-platform and comprised:
(1) aged 18 and over; (2) sufficient English language skills
to complete questionnaires (or have a family member to
assist); and (3) consent to participate. There were no exclu-
sion criteria.

Measurements and data collection

All data collection occurred remotely with completion by
the family member on their own personal device using
the aTouchAway platform. Following electronic informed
consent, participants were presented via the aTouchAway
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e-platform with a three item demographic questionnaire,
followed by the Distress Thermometer (DT), a valid
instrument for rapid screening of distress [19] selected
for its brevity and ease of use. Participants were asked to
rate their current level of distress on the 0—10 (no distress
to extreme distress) scale. A score of 0-3 indicates low
distress, 4—6 moderate distress, and 7—-10 severe distress
[20]. To measure emotional wellbeing, participants were
then presented via the aTouchAway e-platform with the
21-item Depression, Anxiety and Stress Scale (DASS-21).
The DASS-21 is a valid and reliable measure of perceived
severity of symptoms related to depression, anxiety, and
stress used in clinical and non-clinical adult populations
[21, 22]. It comprises 21 items, with 7 items for each
subscale. Participants scored each item on a scale from
0 to 3 considering how much each item applied to them
over the past week. The DASS-21 has a total score rang-
ing from 0 to 120, and subscale scores from 0 to 42 (raw
scores are summed and multiplied by 2). A total score
of > 60 is considered an indication for further psychiatric
assessment, scores of >21,> 15, and > 27 are considered
to represent severe-to-extremely severe depression, anxi-
ety, and stress, respectively.

Participants were presented with the DT to rate dis-
tress and a modified version of the Discrete Emotions
Questionnaire (DEQ) via the aTouchAway platform after
each virtual visit. The DEQ is a validated tool sensitive to
eight distinct situationally induced state emotions: anger,
disgust, fear, anxiety, sadness, happiness, relaxation, and
desire [23]. We modified the DEQ removing the emo-
tions disgust and desire as we perceived these as poten-
tially offensive to ask family members following a virtual
ICU visit. We added the term reassured as an appropri-
ate emotion in the context of virtual ICU visiting during
a pandemic. Each emotion was scored on a 7-point Likert
scale with 1 indicating the emotion was experienced ‘not
at all’ and 7 indicating ‘an extreme amount. On subse-
quent virtual visits, participants were presented with the
DT and the DEQ on virtual visit completion. Participants
could dismiss any and all questionnaires on the aTouchA-
way e-platform if they did not wish to complete them for
any reason.

Data management
Data entered by participants via their aTouchAway
account were encrypted, anonymized, and stored in
a secure dedicated UK Amazon Web Services (AWYS)
cloud. No data were stored on family member personal
devices. On study completion, deidentified data were
downloaded by Aetonix from the UK AWS cloud and
provided to the study team in encrypted Excel files.
Research Ethics Committee approval was obtained via
the National Health Service Health Research Authority

20/SW/0147. Informed electronic consent was docu-
mented via the aTouchAway platform.

Statistical analyses

Continuous data were summarized as means and stand-
ard deviations (SD) or medians and interquartile ranges
(IQR) depending on data distribution (assessed using the
Shapiro—Wilk test); categorical data are presented as n
(%). Baseline DT (severe, moderate, low) and DASS 21
subscale scores were examined using ordinal regression
models adjusting for family member relationship to the
admitted ICU patient, length of ICU stay at first virtual
visit, and family member age. We compared within-sub-
ject DT scores before and after the first virtual visit using
a repeated measures ANOVA given the normal distribu-
tion of the data. We used ordinal regression modelling
to examine associations between family member and
patient variables and DT scores indicating severe, moder-
ate and mild distress as well as depression, anxiety and
stress categories of the DASS-12. Tests were two-tailed
and statistical significance was set at P<0.05. Data were
analyzed using IBM SPSS Statistics for MacOS, version
27 (IBM Corp., Armonk, N.Y., USA).

Results

Demographics

We recruited 2166 adult family members of ICU patients
from 37 hospitals. Most participants were either an adult
son or daughter (710, 33%) or a spouse/partner (503,
23%). Most (1971, 91%) were 65 years or under. Twenty-
eight per cent of patients had been admitted to a partici-
pating ICU for over 2 weeks at the time of the first virtual
ICU visit (Table 1).

Distress thermometer scores

Participants provided DT scores a median (IQR) 2 (1-3)
times (range 1-99 scores). Prior to the first virtual ICU
visit, the mean (SD) DT score provided by 2153 (99%)
participants was 7 (2.6). Severe distress was indicated by
1349 (62%) participants, moderate distress by 568 (26%),
and low distress by 236 (11%). Pre-visit DT score was
associated with spouse/partner status of family member
(compared to other relationship types) [odds ratio (OR)
1.64, 95% confidence intervals (CI) 1.27-2.12] but was
not associated with family member age, or patient length
of ICU stay at time of first virtual visit (Table 2).

Of these 2153 participants, 762 (35%) provided a sub-
sequent DT score following the first virtual visit with a
mean (SD) score of 5.4 (3.1) (mean (SD) difference from
baseline of 1.6 (3.2) P<0.001). Of the participants that
provided 2 or more (up to maximum of 10) DT ratings
over a median (IQR) of 13 (8-19) days, the propor-
tion rating distress as 7 or higher (i.e., severe distress)
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Table 1 Demographic characteristics

Relationship to patient in ICU

Child 710 (33)
Spouse/partner 503 (23)
Parent 440 (20)
Sibling 235(11)
Uncle/aunt 58 (3)
Cousin 20 (1)
Other 184 (9)
Not reported 16 (1)
Age

18-40 948 (44)
41-65 1024 (47)
66+ 176 (8)
Not reported 18 (1)
ICU admission duration®

<1day 172 (8)
1-3 days 474 (22)
4-7 days 506 (23)
8-14 days 391 (18)
>15 days 603 (28)
Not reported 20 (1)

@ Patient length of stay at time of first virtual ICU visit

at each reporting timepoint decreased further from
247/752 (33%) (timepoint 2) to 25/124 (22%) (timepoint
10) (Fig. 1). The mean (SD) distress score for participants
providing repeated ratings after the first virtual ICU visit
was 4.7 (2.8).

DASS-21 scores

Of the 2166 participants, 1754 (81%) family members
provided complete answers to the DASS-21 question-
naire at baseline. The median (IQR) total DASS-21 score
was 18 (2-42), with 246 (14%) scoring greater than > 60
(i.e., indication for further psychiatric assessment).
Severe-to-extremely severe depression, anxiety, or stress
were scored by 249 (14%), 321 (18%), and 165 (9%) partic-
ipants, respectively (normal levels of depression, anxiety
and stress were scored by 58%, 54%, and 58%, respec-
tively. The number of participants scoring as normal lev-
els of stress, anxiety, and depression i.e., normal in all 3
sub-scores was 899 (51%). Being a spouse or partner was
associated with severe/extremely severe stress (OR 1.38,
95% CI 1.08-1.78), anxiety (OR 1.66, 95% CI 1.28-2.15),
and depression (OR 1.52, 95% CI 1.18-1.95) compared to
other relationship types. Family member age and patient
length of ICU stay at time of first virtual visit were not
associated with higher DASS-21 scores (Table 3).

Table 2 Variables associated with baseline distress ther-
mometer scores

(0] 95% Cls
Relationship to patient
Child aged > 18 (ref category) 1
Spouse/partner 1.64 127-2.12
Parent 1.25 0.98-1.60
Sibling 1.01 0.80-1.48
Aunt/uncle/cousin 0.65 042-1.03
Other 0.52 0.38-0.72
Age of family member
41-65 (ref category) 1
18-40 0.87 0.72-1.05
66+ 0.82 0.59-1.14
Patient length of stay’
> 15 days (ref category) 1
<1day 0.89 0.63-1.25
1-3 days 1.04 0.82-1.34
4-7 days 1.09 0.85-1.39
8-14 days 0.94 0.72-1.21

DT scores were collapsed into severe, moderate and mild distress
OR odds ratio, Cl confidence interval
@ Patient length of stay at time of first virtual ICU visit

Discrete emotion questionnaire scores

A DEQ was completed by 320/1249 (26%) participants
after their first virtual ICU visit with a score provided
for at least 1 virtual ICU visit by 1249 (58%) partici-
pants. Scoring of the seven emotions is shown in Fig. 2.
Feeling reassured was the emotion most often scored
as 6 or 7 (30% of participants providing DEQ scores)
indicating it was experienced an extreme amount.
Anger was the least commonly experienced emotion
overall with 920 (74%) participants scoring this as ‘not
at all’ experienced (Fig. 2). Fear was the second least
commonly experienced negative emotion (480 (38%)
participants scored as ‘not at all’). Twenty-eight per-
cent of participants scored 6 or 7 on the sadness scale
indicating it was experienced an extreme amount.

Discussion

In this large multi-centre cohort representing adult fam-
ily members experiencing at least one ICU virtual visit
in 37 UK hospitals during in-person visiting restriction
imposed in the second COVID-19 wave, we found high
levels of psychological distress with over 60% reporting
severe distress meeting the clinical threshold for inter-
vention. Almost one-fifth of participants scored as having
severe-to-extremely severe depression or anxiety. Higher
levels of distress, depression, anxiety, and stress were
associated with being a spouse or partner but were not
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Fig. 1 Proportion of participants scoring extreme distress over time. D =timepoint of DT measurement. Measurement timepoints varied based on
when a relative had a virtual visit

Table 3 Variables associated with DASS 21 subscale scores

Anxiety Depression

95% Cls OR 95% Cls 95% Cls

Relationship to patient

Spouse/partner 138 1.08-1.78 1.66 1.28-2.15 1.52 1.18-1.95
Parent 1.00 0.77-1.29 1.08 0.82-1.41 1.09 0.84-1.42
Sibling 0.81 0.58-1.13 091 0.64-1.29 0.81 0.58-1.13
Other 0.56 0.38-0.82 0.77 0.52-1.14 0.64 0.44-0.95
Aunt/uncle/cousin 049 0.27-0.90 0.76 0.43-1.37 0.73 042-1.28
Child>18 1 1 1

Age of family member

18-40 093 0.76-1.13 1.16 0.94-142 1.03 0.84-1.26
66+ 0.90 0.63-1.28 0.88 0.61-1.26 0.90 0.63-1.28
41-65 1 1 1

Patient length of stay’

<1day 1.01 0.71-1.44 1.05 0.73-1.52 0.78 0.54-1.12
1-3 days 0.83 0.63-1.08 0.94 0.71-1.24 0.77 0.59-1.00
4-7 days 1.04 0.81-1.35 1.04 0.80-1.36 0.89 0.69-1.16
8-14 days .11 0.85-1.46 1.11 0.84-1.48 0.96 0.73-1.26
> 15 days 1 1 1

OR odds ratio, Cl confidence interval
@ Patient length of stay at time of first virtual visit

associated with participant age, or patient ICU length of = subsequent virtual visits, a substantial proportion of par-
stay prior to the first virtual visit. Distress levels were sig-  ticipants continued to experience severe distress up to
nificantly lower in those participants who re-rated their 2 weeks after the first visit. The most common emotions
distress on completion of the first virtual visit. Following  reported after an ICU virtual visit were feeling reassured
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Fig. 2 Proportion of participants scoring each emotion as 6 or 7. A score of 6 or 7 indicates an emotion was experienced an extreme amount
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and relaxed; anger and fear were the least common
emotions.

Our study quantifies the substantial psychological
distress experienced by family members exposed to the
restrictive in-person ICU visiting practices imposed dur-
ing the COVID-19 pandemic. Distress is often used as an
umbrella term for any multi-factorial, unpleasant emo-
tional experience [24]. Although distress is commonly
considered a transient phenomenon and a normative
emotional reaction to a stressful event [25], it is also an
indicator of a person’s state of mental health [26]. In the
field of oncology where distress is routinely measured
using the DT in clinical practice, a score>7 indicates a
need for urgent intervention [27]. The degree of distress
and the proportion of our participants experiencing
severe distress far exceeds levels reported in other family
member or patient populations. For example, in a study
of 324 family caregivers of children and adolescents with
schizophrenia, the mean (SD) DT score was 6.3 (2.5) [26].
A recent systematic review including 37 studies and 3870
women with breast cancer reported the pooled preva-
lence rate of severe distress (DT score>7) was 37% (95%
CI 35-40%) [28]. The degree of psychological distress
reported in our study also exceeds levels reported in
family members of ICU patients prior to the pandemic.
Although distress is not a commonly measured phenom-
enon in studies of critically patients or family members,
a study conducted prior to the COVID-19 pandemic
by Shaffer and colleagues [29] conducted in a neurosci-
ence ICU setting and recruiting 83 patient-family dyads
reported mean (SD) DT scores of 4.7 (3.3) and 4.5 (3.2)
for patient and family members, respectively.

We found family member psychological distress scores
decreased following the first virtual visit and declined
further following subsequent visits. This reduction may
be due to improved condition of their relative in ICU
or the reassurance provided by seeing their relative and
gaining some familiarity with the ICU environment.
Other studies suggest ICU virtual visiting is associated
with reduction of family member distress. Improved
psychological wellbeing once ICU virtual visiting is
established is reflected in themes arising from several
qualitative studies reporting family member experience
during the COVID-19 pandemic [15, 16, 30]. Prior to
the pandemic, improved satisfaction [31] and reduced
psychological morbidity has been shown with in-person
visiting policies that enable greater family access. In the
largest randomised controlled trial recruiting ICU family
members to-date, Rosa and colleagues [6] demonstrated
that an intervention comprising a flexible in-person vis-
iting policy resulted in lower family member anxiety
and depression scores compared to a restrictive policy.
Therefore, open and in-person visiting should be viewed
as the gold standard, with virtual visiting an adjunct that
can further promote an open ICU for family members
unable to visit in-person due to geographical or other
constraints.

We observed a disparity between the magnitude of
distress detected by the distress thermometer described
above and the degree of psychological morbidity
reported via the DASS-21. Just over 50% of our cohort
reported no psychological morbidity; less than 20%
experienced severe-to-extremely severe stress, anxi-
ety, or depression. This may reflect the reporting time-
frame—distress was measured in the moment and other
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psychological morbidity reflected a 7-day look back
timeframe. Also distress is conceptually different from
depression, anxiety, or stress [32]. Although direct com-
parison of DASS-21 scores in family members of ICU
patients is challenged by a lack of other studies using this
measure, the psychological morbidity during a relative’s
in-patient ICU admission in our cohort appears lower
than that reported in other studies conducted during and
before the pandemic. In a cohort of 88 family members
experiencing COVID-19 visiting restrictions in a single
French ICU, Cattelan and colleagues report prevalence
rates of anxiety and depression measured using the Hos-
pital Anxiety Depression Scale (HADS) at 83% and 73%,
respectively [13]. In the aforementioned trial of flex-
ible in-person visiting, moderate-to-severe anxiety, again
measured using the HADS, was found in 64% of partici-
pants [33]. Reasons for the lower levels of psychological
morbidity detected in our study are unclear. One rea-
son may be a high proportion of family members in our
cohort that were not spouses or partners with the major-
ity being adult children given our data suggest spouses or
partners experienced the greatest psychological morbid-
ity. Furthermore, given we were unable to collect data on
patient characteristics or status during the virtual visit
our sample could conceivably reflect family members
experiencing visits with a less sick patient population.
However, given that the relatively large sample and that
these data were collected during the second UK COVID-
19 pandemic wave we think this unlikely.

Emotional responses to a virtual visit were highly varia-
ble in terms of both negative and positive emotions, how-
ever, anger was most infrequent and reassurance most
common. Given reassurance was an emotion we added
to the DEQ for this study objective, further studies are
needed to incorporate this emotion in to validated meas-
ures for developing further understanding of how best
to support family members during in-person and virtual
visiting. Given our pragmatic remote digital data collec-
tion methods, we were unable to collect data on clinical
events that might have occurred during the virtual visit.
Therefore, emotional variability likely reflects heteroge-
neous experiences and psychological dispositions of fam-
ily members during a visit, as well as visits occurring at
different timepoints in the patient’s ICU stay trajectory.
Furthermore, in the UK, while many ICUs conducted vir-
tual visits for all patients, some only facilitated virtual vis-
iting during end of life or acute deterioration, others only
facilitated virtual visits in awake and stable patients [9].
Infrequent anger following a virtual visit may be reflec-
tive of an attitude of acquiescence also demonstrated in
a Canadian study of family members bereaved during the
pandemic [34].

Strengths and limitations

This large multi-centre observational cohort evaluated
family member psychological distress and morbidity dur-
ing their relative’s ICU admission in the context of in-
person visiting restrictions during the second UK wave
of the COVID-19 pandemic using validated measures
provided remotely via a digital platform. Recruitment of
family members from 37 hospitals means our findings
are likely highly generalizable. Study limitations include
those related to the pragmatic remote data collection
methods and observational study design. First, we were
unable to correlate participant distress and emotional
reactions to real-time events occurring in the ICU, the
status of their relative, or other characterising informa-
tion regarding the relative in the ICU they were virtually
visiting. Second, the digital nature of data collection may
have resulted in selection bias towards more technologi-
cally savvy family members and under representation of
those aged over 65. However, 33% of our sample were
grown up children and so there was likely good represen-
tation of patients over 65 receiving a virtual visit. We did
not collect data on gender or ethnicity and therefore are
not able to comment on the association of these variables
on psychological distress and morbidity. We modified
the DEQ for use in this study and had insufficient time
to conduct a formal validation study, nor has it been pre-
viously validated in an ICU family member population.
However, we believe it still provided helpful data on the
breadth of emotions experienced. Finally, although we
observed a reduction in distress following the first virtual
visit, we cannot comment on the causal nature given the
observational study design.

Conclusion

Family members exposed to in-person visiting restric-
tions during the COVID-19 pandemic were experienc-
ing severe distress prior to their first virtual ICU visit.
This distress was somewhat alleviated by a virtual visit,
however, some family members continued to experi-
ence severe distress despite multiple virtual ICU visits
over several days. Approximately a fifth of our cohort
were also experiencing symptomatology indicative of
severe-to-extremely severe anxiety and depression. Our
data emphasize the need for ICU teams to establish
mechanisms to support family members unable to visit
in-person. Further work is also required to establish
family level distress during in-person visiting as well as
interventions that ameliorate this distress.

Author details

! Florence Nightingale Faculty of Nursing, Midwifery and Palliative Care, King's
College London, Rm 1.13, James Clerk Maxwell Building, 57 Waterloo Rd, Lon-
don SE1 8WA, UK. 2 Cicely Saunders Institute, King's College London, London,



1163

UK. 3 Department of Psychology at the Institute of Psychiatry, Psychology
and Neuroscience, King's College London, London, UK. * University of Hert-
fordshire, Hertfordshire, UK. ® East and North Herts NHS Trust, Stevenage, UK.
6 King's College Hospital, London, UK.” Guy’s and St Thomas' NHS Foundation
Trust, London, UK.

Author contributions

LR had full access to all study data and takes responsibility for the integrity

of the data analysis. LR, AC, VM, JM conceptualized and designed the study.

All authors contributed to the analysis and/or interpretation of the data. LR
drafted the original manuscript. All authors critically revised the manuscript for
important intellectual content.

Funding
This study was facilitated by King's Health Partners and philanthropic funding
to Life Lines.

Data sharing

A deidentified dataset and the study protocol may be made available to
researchers with a methodologically sound proposal, to achieve the aims
described in the approved proposal. Data will be available upon request
following article publication. Requests for data should be directed at louise.
rose@kcl.ac.uk to gain access, and requestors will need to sign a data access
agreement.

Declarations

Conflicts of interest

LR and JM are the co-founders of Life Lines, a philanthropic COVID-19 rapid
response project that received charitable donations to enable provision of
over 1400 4G enabled Android tablets and a bespoke virtual visiting solution
to ICUs across the UK. LR and JM have no financial or commercial interests in
Life Lines or the virtual visiting solution. Major philanthropic contributors to
Life Lines include Google, True Colours and the Gatsby Trust. British Telecom
contributed in-kind time and resources to facilitate the supply of 4G enabled
tablets to UK ICUs.

Ethics approval and consent to participate

Approval was obtained via the NHS Health Research Authority 20/SW/0147.
Informed verbal consent was documented via a participant’s aTouchaway
account and retained in the AWS cloud.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Received: 11 April 2022 Accepted: 12 July 2022
Published: 1 August 2022

References

1. van Beusekom |, Bakhshi-Raiez F, de Keizer N, Dongelmans D, van der
Schaaf M (2016) Reported burden on informal caregivers of ICU survivors:
a literature review. Crit Care 20:16

2. Pochard F, Darmon FT, Bollaert P, Cheval C, Coloigner M, Merouani A,
Moulront S, Pigne E, Pingat J, Zaha J, Schlemmer B, Azoulay E, French
FAMIREA, study group, (2005) Symptoms of anxiety and depression in
family members of intensive care unit patients before discharge or death.
A prospective multicenter study. J Crit Care 20:90-96

3. Kentish-Barnes N, Chaize SV, Legriel S, Cariou A, Jaber S, Lefrant J, Floccard
B, Renault A, Vinatier I, Mathonnet A, Reuter D, Guisset O, Cohen-Solal
Z, Cracco C, Seguin A, Durand-Gasselin J, Eon B, Thirion M, Rigaud J,
Philippon-Jouve B, Argaud L, Chouquer R, Adda M, Dedrie C, Georges H,
Lebas E, Rolin N, Bollaert P, Lecuyer L, Viquesnel G, Léone M, Chalumeau-
Lemoine L, Garrouste M, Schlemmer B, Chevret S, Falissard B, Azoulay E
(2015) Complicated grief after death of a relative in the intensive care
unit. Eur Respir J 45:1341-1352

4. Azoulay E, Resche-Rigon M, Megarbane B, Reuter D, Labbé V, Cariou A,
Géri G, Van der Meersch G, Kouatchet A, Guisset O, Bruneel F, Reignier J,

SouppartV, Barbier F, Argaud L, Quenot J, Papazian L, Guidet B, Thiéry G,
Klouche K, Lesieur O, Demoule A, Guitton C, Capellier G, Mourvillier B,
Biard L, Pochard F, Kentish-Barnes N (2022) Association of COVID-19 acute
respiratory distress syndrome with symptoms of posttraumatic stress
disorder in family members after ICU discharge. JAMA 327:1042-1050
Azoulay E, Pochard F, Kentish-Barnes N, Chevret S, Aboab J, Adrie

C, Annane D, Bleichner G, Bollaert P, Darmon M, Fassier T, Galliot R,
Garrouste-Orgeas M, Goulenok C, Goldgran-Toledano D, Hayon J,
Jourdain M, Kaidomar M, Laplace C, Larché J, Liotier J, Papazian L, Poisson
C, Reignier J, Saidi F, Schlemmer B, FAMIREA Study Group (2005) Risk of
post-traumatic stress symptoms in family members of intensive care unit
patients. Am J Respir Crit Care Med 171:987-994

Rosa R, Falavigna M, da Silva D, Sganzerla D, Santos M, Kochhann R,

de Moura R, Eugénio C, Haack T, Barbosa M, Robinson C, Schneider D,

de Oliveira D, Jeffman R, Cavalcanti A, Machado F, Azevedo L, Salluh J,
Pellegrini J, Moraes R, Foernges R, Torelly A, Ayres L, Duarte P, Lovato

W, Sampaio P, de Oliveira JL, Paranhos J, Dantas A, de Brito P, Paulo E,
Gallindo M, Pilau J, Valentim H, Meira Teles J, Nobre V, Birriel D, Corréa CL,
Specht A, Medeiros G, Tonietto T, Mesquita E, da Silva N, Korte J, Hammes
L, Giannini A, Bozza F, Teixeira C, CU Visits Study Group Investigators,
Brazilian Research in Intensive Care Network (BRICNet) (2019) Effect of
flexible family visitation on delirium among patients in the intensive care
unit: the ICU visits randomized clinical trial. JAMA 322:216-228

Wong P, Liamputtong P, Koch S, Rawson H (2019) Searching for mean-
ing: a grounded theory of family resilience in adult ICU. J Clin Nurs
28:781-791

Wong P, Liamputtong P, Koch S, Rawson H (2018) Barriers to families’
regaining control in ICU: disconnectedness. Nurs Crit Care 23:95-101
Rose L, Yu L, Casey J, Cook A, Metaxa V, Pattison N, Rafferty A, Ramsay P,
Saha S, Xyrichis A, Meyer J (2020) Communication and virtual visiting

for families of patients in intensive care during COVID-19: a UK national
survey. Ann ATS 18:1685-1692

Fiest K, Krewulak K, Hiploylee C, Bagshaw S, Burns K, Cook D, Fowler R,
Kredentser M, Niven D, Olafson K, Parhar K, Patten S, Fox-Robichaud A,
Rewa O, Rochwerg B, Spence K, Straus S, Spence S, West A, Stelfox H, Par-
sons Leigh J, Canadian Critical Care Trials Group (2021) An environmental
scan of visitation policies in Canadian intensive care units during the first
wave of the COVID-19 pandemic. Can J Anaesth 68:1474-1484

. Papadimos T, Marcolini E, Hadian M, Hardart G, Ward N, Levy M, Stawicki

S, Davidson J (2018) Ethics of outbreaks position statement. Part 2: family-
centered care. Crit Care Med 46:1856-1860

Howe E (2011) How can careproviders most help patients during a disas-
ter? J Clin Ethics 20:3-16

Cattelan J, Castellano S, Merdji H, Audusseau J, Claude B, Feuillassier L,
Cunat S, Astrié M, Aquin C, Buis G, Gehant E, Granier A, Kercha H, Le Guil-
lou C, Martin G, Roulot K, Meziani F, Putois O, Helms J (2021) Psychologi-
cal effects of remote-only communication among reference persons of
ICU patients during COVID-19 pandemic. J Intensive Care 9:5

van Veenendaal N, van der Meulen |, Onrust M, Paans W, Dieperink W,
van der Voort P (2021) Six-month outcomes in COVID-19 ICU patients
and their family members: a prospective cohort study. Healthcare (Basel)
9:865

Lopez-Soto C, Bates E, Anderson C, Saha S, Adams L, Aulakh A, Bowtell

F, Buckel M, Emms T, Shebl M, Metaxa V (2021) The role of a liaison team
in ICU family communication during the COVID 19 pandemic. J Pain
Symptom Manag 62:e112-e119

Rose L, Graham T, Xyrichis A, Pattison N, Metaxa V, Saha S, Ramsay P,
Meyer J (2022) Family perspectives on facilitators and barriers to the set
up and conduct of virtual visiting in intensive care during the COVID-19
pandemic: a qualitative interview study. Intens Crit Care Nurs 72:103264
Kentish-Barnes N, Cohen-Solal Z, Morin L, Souppart V, Pochard F, Azoulay
E (2021) Lived experiences of family members of patients with severe
COVID-19 who died in intensive care units in France. JAMA Netw Open
4:22113355

Chen C, Wittenberg E, Sullivan S, Lorenz R, Chang Y (2021) The experi-
ences of family members of ventilated COVID-19 patients in the intensive
care unit: a qualitative study. Am J Hosp Palliat Care 38:869-876

Gessler S, Low J, Daniells E, Williams R, Brough V, Tookman A, Jones L
(2008) Screening for distress in cancer patients: is the distress thermom-
eter a valid measure in the UK and does it measure change over time? A
prospective validation study. Psychooncology 17:538-547



1164

20.

21

22.

23.

24.

25.

26.

27.

28.

Kirk D, Kabdebo I, Whitehead L (2021) Prevalence of distress and its
associated factors among caregivers of people diagnosed with cancer: a
cross-sectional study. J Clin Nurs. https://doi.org/10.1111/jocn.16167
Antony M, Bieling P, Cox B, Enns M, Swinson R (1998) Psychometric
properties of the 42-item and 21-item versions of the Depression Anxiety
Stress Scales in clinical groups and a community sample. Psychol Assess
10:176-181

Sukantarat K, Williamson R, Brett S (2007) Psychological assessment of
ICU survivors: a comparison between the Hospital Anxiety and Depres-
sion scale and the Depression, Anxiety and Stress scale. Anaesthesia
62:239-243

Harmon-Jones C, Bastian B, Harmon-Jones E (2016) The discrete emotions
questionnaire: a new tool for measuring state self-reported emotions.
PLoS ONE 11:¢0159915

Luckett T, Butow P, King M, Oguchi M, Heading G, Hackl N, Rankin N, Price
M (2010) A review and recommendations for optimal outcome measures
of anxiety, depression and general distress in studies evaluating psy-
chosocial interventions for English-speaking adults with heterogeneous
cancer diagnoses. Support Care Cancer 18:1241-1262

Sousa H, Oliveira J, Figueiredo D, Ribeiro O (2021) The clinical utility of the
distress thermometer in non-oncological contexts: a scoping review. J
Clin Nurs 30:2131-2150

Bai X, Wang A, Cross W, Lam L, Plummer V, Guan Z, Sun M, Tang S (2020)
Validation of the distress thermometer for caregivers of children and
adolescents with schizophrenia. J Adv Nurs 76:687-698

Carlson LE, Zelinski EL, Toivonen KI, Sundstrom L, Jobin CT, Damaskos P
(2019) Prevalence of psychosocial distress in cancer patients across 55
North American cancer centers. J Psychosoc Oncol 37:5-21

Sun H, Lv H, Zeng H, Niu L, Yan M (2021) Distress Thermometer in breast
cancer: systematic review and meta-analysis. BMJ Support Palliat Care:
https://doi.org/10.1136/bmjspcare-2021-002960

29. Shaffer K, Riklin E, Jacobs J, Rosand J, Vranceanu A (2016) Psychosocial
resiliency is associated with lower emotional distress among dyads of
patients and their informal caregivers in the neuroscience intensive care
unit. J Crit Care 36:154-159

30. Krewulak K, Jaworska N, Spence K, Mizen S, Kupsch S, Stelfox H, Parsons
Leigh J, Fiest K, Canadian Critical Care Trials Group (2021) Impact of
restricted visitation policies during the first wave of the COVID-19
pandemic on communication between critically ill patients, families and
clinicians: a qualitative interview study. Ann Am Thorac Soc: https://doi.
org/10.1513/AnnalsATS.202107-8770C

31. Mitchell M, Aitken L (2017) Flexible visiting positively impacted on
patients, families and staff in an Australian Intensive Care Unit: a before-
after mixed method study. Aust Crit Care 30:91-97

32. Ridner S (2004) Psychological distress: concept analysis. J Adv Nurs
45:536-545

33. Rosa R, Pellegrini J, Moraes R, Prieb R, Sganzerla D, Schneider D, Robinson

C, Kochhann R, da Silva D, Amaral A, Prestes R, Medeiros G, Falavigna M,
Teixeira C (2021) Mechanism of a flexible ICU visiting policy for anxiety
symptoms among family members in Brazil: a path mediation analysis in
a cluster-randomized clinical trial. Crit Care Med 49:1504-1512

34. Dennis B, Vanstone M, Swinton M, Brandt Vegas D, Dionne J, Cheung
A, Clarke F, Hoad N, Boyle A, Huynh J, Toledo F, Soth M, Neville T, Fiest
K, Cook D (2022) Sacrifice and solidarity: a qualitative study of family

experiences of death and bereavement in critical care settings during the

pandemic. BMJ Open 12:e058768

Springer Nature or its licensor holds exclusive rights to this article under
a publishing agreement with the author(s) or other rightsholder(s);
author self-archiving of the accepted manuscript version of this article

is solely governed by the terms of such publishing agreement and
applicable law.


https://doi.org/10.1111/jocn.16167
https://doi.org/10.1136/bmjspcare-2021-002960
https://doi.org/10.1513/AnnalsATS.202107-877OC
https://doi.org/10.1513/AnnalsATS.202107-877OC

	Psychological distress and morbidity of family members experiencing virtual visiting in intensive care during COVID-19: an observational cohort study
	Abstract 
	Purpose: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Study design and participants
	Measurements and data collection
	Data management
	Statistical analyses

	Results
	Demographics
	Distress thermometer scores
	DASS-21 scores
	Discrete emotion questionnaire scores

	Discussion
	Strengths and limitations

	Conclusion
	References




