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a b s t r a c t

Objectives: The objective of this study was to offer an overview of literature relating to the topic of arts as
activity within the context of military and veteran health and to consider the implications of current
knowledge on future research with visually impaired veterans.
Study design: A search for literature addressing the topic of visual art activities with visually impaired
veterans was undertaken. No research addressing this topic was identified. A review of literature on the
related topics of mental health and well-being in military veterans, visual impairment and mental health
and well-being, and art therapy for veteran populations was carried out to offer an overview of current
knowledge.
Results: While there is growing evidence of the benefits of arts engagement among both general and
military populations, the role of the visual arts in the everyday lives of broader veteran samples, and the
impact of these activities on holistic well-being, remains underexplored. The current article highlights
the need for art as activity to be differentiated from art as therapy and argues that the former might offer
a tool to positively impact the holistic well-being of visually impaired veterans.
Conclusions: Future research relating to the use of visual art activities in the context of veteran health
and well-being should endeavour to explore the potential impacts of engagement on holistic well-being.
Research is needed to build on anecdotal evidence of the positive impact of arts engagement on visually
impaired veterans by systematically exploring if, and how, holistic well-being in this population may be
impacted by engagement with visual art activities.
© 2021 The Author(s). Published by Elsevier Ltd on behalf of The Royal Society for Public Health. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction and rationale

The impetus of this narrative review resides in the ongoing
programme of art activities run for members by Blind Veterans UK
(BVUK).1 Creative activities have long formed a core element of the
care offered to BVUK members, delivered by a team of specialist
rehabilitative staff with training in the arts. Run fromworkshops at
BVUK's centres in Brighton and Llandudno, in North Wales (see
Fig. 1, supplementary online material), art and craft activities are
offered to any interested member, regardless of prior experience.
Somemay engagewith these activities as part of their ‘Introduction
week’ at centres, or recreationally during ongoing visits, and others

may partake in specific training weeks or theme weeks, which
provide opportunities for extended creative engagement and skills
development. Among those activities offered are photography,
painting, mosaic, ceramics, woodwork and textiles. Since the onset
of the COVID-19 pandemic and the launch of remote services,
members have continued to enjoy creative activities remotely. This
has included the offer of ongoing online/telephone ‘Creative Hobby
Circles’ for social and creative discussions, and a programme of
short-term creative activities such as a ‘Painting for Beginners and
Improvers’ and a ‘Christmas Craft’ project. Through art and craft,
BVUK aim to meet a variety of member-focused goals, and anec-
dotal feedback from members confirms their enjoyment, and the
positive impact, of these activities. Similarly, the BVUK arts teams
observe the progress made in the veterans towards individual
goals, and the opportunities provided to socialise with others who
share similar experiences, both relating to military life and sight
loss. After this anecdotal feedback, a systematic exploration of how
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art as activity, that is to say art activities utilised in a non-clinical
setting, might impact on different aspects of member well-being.

To frame our ongoing discussion, it is important to first define
the key terms ‘veteran’, ‘well-being’ and ‘art activity’. We use
‘veteran’ to encompass anyone who has served at least one day in
the armed forces, either as full-time regular personnel or a
reservist.2 ‘Well-being’ refers to a holistic concept of health and
happiness that is impacted by both physical abilities (e.g. one's
ability to attend and performwell at work) and subjective appraisal
of one's physical, cognitive and/or affective state.3,4 As Vogt et al.
(2018) propose in their work with US veterans, well-being is
multidimensional, influenced by both life functioning and satis-
faction. This holistic approach considers multiple factors as
contributing to a person's health and well-being, just as health and
well-being may impact on objective life outcomes. This approach is
especially important when considering the creative art engage-
ment of veterans with a VI at BVUK, for whom functioning in some
areas of life may be impacted by sight loss (e.g. independent
mobility) but an active and fulfilling life is promoted through ac-
tivity, training and rehabilitation. Finally, ‘art activity’ refers to
person-centred activity rather than patient-centred treatment (art
as therapy). Underlying this definition is the assumption that arts
engagement within non-clinical populations is valuable and offers
positive outcomes to the individual. There has been growing
recognition of the potential role of non-clinical art activity in sup-
porting health and well-being in general populations.5,6 Engage-
ment with art and craft activities such as textile-craft making and
pottery, for example, has been found to provide individuals with
opportunities to experience a sense of achievement and growth, to
be creative and to feel uplifted, and to develop both physical and
cognitive skills.7e10 It should be noted that evidence relating to the
impact of arts engagement is often viewed sceptically; claims of
positive bias, the challenge of assessing outcomes and variation in
the use of terms such as ‘art therapy’, ‘community arts’ and ‘art’
itself, raise questions within the field.11 However, such scepticism
might also prove beneficial, highlighting the importance of clear
distinctions between therapist- and non-therapist facilitated
practice, definitions of key concepts, and clear communication
regarding the samples, methods and measures used. The need for a
systematic and transparent approach to explorations of well-being
in relation to arts activities is apparent. With this in mind, this
article offers a cautious but optimistic discussion of the potential
role of visual art engagement in the promotion of positive well-
being outcomes for veterans who have a VI.

Methods

To conduct this narrative discussion, a contextual overview of
literature relating to the mental health and well-being needs of UK
veterans and veterans with a VI was first collated. Next, information
and evidence relating to the visual arts for visually impaired vet-
erans was sought via online databases, focussing on the principal
themes of the arts and well-being, mental health and visually
impaired veterans. Key search terms included ‘military art therapy’,
‘(UK) veteran art therapy’, ‘arts activity veterans’, ‘arts (UK) veterans
well-being’ and ‘visually impaired veterans art/-s’. No research
addressing the role or impact of visual arts in the lives of visually
impaired UK veterans was identified. However, key literature
relating to the use of the visual arts with military veterans in the
United States, and with veterans with a diagnosed mental health
condition, was reviewed. This offered opportunities to highlight
limitations of current knowledge in the field of visual arts and
veteran health, and the need to include visually impaired veterans
in future research.

What do we know about the mental health and well-being needs of
UK veterans?

There are around 2.4 million armed forces veterans in the UK.12

Recent wars (Iraq and Afghanistan) have seen a greater number of
casualties surviving battlefield injuries, with younger injured vet-
erans likely to live longer than in previous conflicts due to
enhanced body armour and medical evacuation.13 Many of these
individuals experience severe injuries to areas not directly pro-
tected by body armour, and sensory loss is common among those
who experience blast trauma.14e18 In addition to physical injury, a
decrease in mortality has seen a rise in the number of returning
service personnel with mental health support needs, with those
who experience combat found to be at greatest risk of negative
mental health outcomes.19e21 In general, research has indicated
that veterans may be more likely to experience mental health dif-
ficulties than serving military personnel, including higher rates of
self-harm and posttraumatic stress syndrome (PTSD).22,23 Similarly,
research has suggested that veterans may be at greater risk of
mental health difficulties compared with the general population.24

Prevalence of common mental health disorders (72%) and alcohol
misuse (43%) among mental health treatmenteseeking veterans is
high.25 The Royal British Legion (2014) found that 6% of veterans
reported depression,26 a rate higher than the 3.3% prevalence re-
ported among adults in the general population,27 although only 3%
of veterans reported anxiety, compared with the 5.9% reported for
UK adults.27 Furthermore, Murphy et al.28 found that alcohol
misuse was no greater among UK veterans compared with mem-
bers of the general public attending an NHS general hospital, and
the Ministry of Defence29 identified no differences between the
self-reported health of veterans and non-veterans. Factors such as
early service leaving, non-routine discharge, unemployment and
physical health problems have, however, been associated with
mental health difficulties and suicide in veterans.30e33

Veterans and VI

Sensory impairment may be an additional factor impacting on
the mental health of veterans. Research demonstrates associations
between sensory loss (hearing, visual and dual) and the experience
of mental health difficulties and emotional distress in non-veteran
samples.34e37 Both hearing loss and sight loss have been associated

Fig. 1. Blind Veterans UK members engaged in group art activities.
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with feelings of social isolation across the adult age range.38e41

These findings are reflected in research with British veterans, for
whom hearing loss and tinnitus have been associated with poor
sleep, difficulties with communication and social functioning, and
feelings of loneliness.26

A small pool of literature exists in relation to sight loss in veteran
populations.42 A qualitative study by Stevelink et al.43 found that
sight loss in younger veterans may lead to a loss of confidence and
independence, loss of jobs, and relationship difficulties. However, it
is notable that the literature surrounding sight loss in veteran
samples has, thus far, been limited, despite nearly half of all ex-
service personnel in the UK being over the age of 75 and as such,
at increased risk of sight loss.29 Sight loss in older adults has been
associated with lower psychological well-being, poorer quality
of life, functional impairment in daily life and higher rates of
depression and anxiety.36,44e47

The above research indicates that an interaction between vet-
eran status and factors such as sensory loss and age may impact
mental health and well-being. However, military veteran status
and/or the incidence of sight loss does not guarantee poor mental
health and well-being outcomes. Factors such as social support and
specific psychological programmes have been associated with
positive well-being outcomes in those who experience sight
loss.48e50 Although, research relating to low-vision rehabilitation
indicates that these services may have a limited impact on mental
health and well-being, with a tendency towards addressing prac-
tical challenges rather than psychological need.50e52 Literature in-
dicates that programmes which go beyond visual-related
functioning and adopt a more holistic view of health and well-
being, may be most beneficial to those who experience sight
loss.50 Arts interventions may, therefore, offer a useful tool with
which to address the health andwell-being needs of the UK veteran
population.

Visual arts in the lives of military veterans

The non-therapeutic use of visual art activities with veterans has
received limited attention in the UK. A US-based study by Kracker
et al.53 explored satisfaction with different types of activity for
older US veterans at a care facility, finding that art activities
were rated poorly, while activities such as watching a movie and
listening to music were viewed more favourably. However, this
quantitative study provided no insight into the lived experiences of
veterans engaging with these activities, nor considered their po-
tential impact on different aspects of well-being. By contrast,
Hasio54 found that arts and crafts provided veterans attending a
veterans’ hospital in the United States with valuable opportunities
for self-expression, knowledge and skill-development and a chance
to help newcomers to learn new techniques. It remains that the role
of visual art activities and their impact on holistic well-being for UK
veterans remains largely overlooked. This is despite increasing
evidence of the impact that the arts have on the health and well-
being of communities and individuals, and the growing use of art
therapy for veterans with mental health trauma over the past 15
years.55,56 A brief overview of literature relating to art therapy and
its impacts on veteranswithin clinical contexts is provided below to
frame our ongoing discussion of visual art activity in relation to
veteran well-being.

Art as therapy for veterans with a clinically diagnosed mental health
condition

In 2012, the National Endowment for the Arts established a
partnership with the Department of Defense to offer creative arts
therapies to active-duty US service personnel, with the goal of

addressing the needs of injured service members with traumatic
brain injury and PTSD. More recently, a 2019 special issue of The
Arts in Psychotherapy offered an overview of current research being
carried out in this field. The issue highlighted the psychological
stigma that military groups often experience, the negative impact
of this on the uptake of mental health treatments, and the role that
art therapies may play in providing a non-invasive but intensive
treatment programme to serving and ex-service personnel.57 Cre-
ative arts interventions with these groups have included music
therapy,58,59 the performing arts,60,61 art appreciation62 and the
visual arts.63,64 The therapeutic success of interventions spanning
these artistic mediums is widely recognised and there has been
progress towards offering creative arts therapies via clinical video
telehealth for service members and veterans in the United
States.65e67 Indeed, most research in this field has been carried out
with US veterans and/or veterans with a diagnosis of PTSD.68e71

Although, there has been increasing recognition of the role that
the arts may play in the lives of UK veterans and their families
impacted by trauma, to provide low-cost interventions which
encourage community, develop understanding, and create high-
quality artistic output.72

A range of artistic mediums and approaches have been used in
visual art therapy with veterans; as Lobban73 writes, ‘Different
contexts call for adaptive approaches with specific frameworks to
meet particular needs. It is not a case of one size fits all’ (p. 15).
Ramirez et al.56 list a plethora of activities which might be used,
including drawing, photography, painting, quilting, crocheting and
sculpting. Mask-making has also become popular in therapy con-
texts because it allows the individual to distance themselves from
the psychological experience under exploration, giving opportunity
for expression and externalisation, which may also help others to
understand a patient's challenges and struggles.63,74 Through a
combination of movement, touch, vision, memory and imagery, the
creative process helps veterans to address the non-verbal core of
traumatic memories.75 Reflecting this, multiple beneficial mecha-
nisms have been identified in the art therapy literature relating to
veteran mental health: self-awareness; the ability to safely express
a range of emotions and traumatic experiences through art;
improved interpersonal communication, self-regulation and
cognition; an improved ability to manage stressors (by finding and
applying new problem-solving approaches during art making and
daily life); progression from non-verbal to verbal processing; and
artistic pleasure.63,69 The value of group environments in facili-
tating shared experience and conversations in the therapeutic art
process has also been highlighted.69,76,77

In the UK, specialist NHS veteran mental health services have
been available since 2011, although art therapy is not routinely
offered.78,79 UK-based charity Combat Stress deliver art therapy as
one element of a six week residential Intensive PTSD Treatment
Programme, which offers veterans access to a range of clinicians,
and both individual and group therapeutic sessions.79 A theme-
based art therapy approach is used to enable veterans to make
gradual progress towards the expression and processing of difficult
material.73 During sessions, art is made, followed by a reflection
and discussion relating to the images created.77 Figures reported by
the All-Party Parliamentary Group on Arts suggest that 87% of
veterans who completed the Combat Stress art therapy programme
between 2012 and 2014 saw a reduction in PTSD symptoms and
comorbid anxiety and depression, anger and alcohol use, which
was maintained at their six-month follow-up.80 It should be noted
that no data regarding the number of participants in the pro-
gramme was reported, and furthermore, it is difficult to establish
the specific impact of art therapy when provided as just one facet of
support by Combat Stress. This is indicative of the larger challenge of
evidencing the efficacy of art therapy with adult clients due to
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various limitations within the literature: a large number of studies
lack comparison groups; some studies offer art therapy alongside
other types of treatment methods, such as verbal therapy; and a
range of indices are used tomeasure outcomes, making comparison
difficult.81

Limitations of current knowledge in the field of visual arts and
veteran health

The above discussion demonstrates that a range of visual arts
have been used to meet therapeutic goals in both serving military
personnel and veterans. Reflecting this, art therapy has been inte-
grated as part of a standardised treatment protocol delivered to
veterans to address the symptoms of PTSD, and other comorbid and
interrelated mental health conditions. However, there are several
limitations of the evidence base surrounding the therapeutic
application of the arts within veteran populations. First, sample
sizes have typically been small, often relying on case studies of
programmes. This has provided opportunities for the gathering of
valuable qualitative accounts, but a paucity of data relating to
measurable mental health or well-being outcomes. For those that
have used quantitative measures, there has been little consistency
in the measure chosen. Instruments have varied from established
therapeutic instruments such as the Core OutcomeMeasure (CORE-
OM)64 to a focus on one aspect of psychological well-being such as
anxiety,82 or changes in clinical symptomology of psychological
conditions.58 Second, most data addressing the use of art therapy
with current and ex-service personnel relates to US samples; this
raises questions regarding the role of visual arts in both the
everyday lives, and therapeutic experiences, of British veterans.
Finally, existing research has tended to focus primarily on the ex-
periences of those who have clinically diagnosed mental health
conditions such as PTSD. Thus, while the therapeutic application of
the arts for military veterans has been considered, the role of the
arts in providing leisure and social engagement, and its place in
non-clinical community settings for UK veterans across the adult
age-range, has largely been overlooked. Art as activity may offer
benefits to the wider UK veteran population relating to holistic
well-being needs, the promotion of good mental health, and the
maintenance of active social and leisure lives, but this has not been
explored. This is surprising given the cognitive, social, emotional
and physical well-being benefits which have been associated with
engagement with art activities in general populations.5,8,10 Finally,
there has been little consideration of the role of the visual arts in
the lives of veterans who have a VI, and research has yet to sys-
tematically address the various aspects of well-being which may be
impacted by art activities in this population. This is despite evi-
dence from the fields of art therapy and fine art of visual art ac-
tivities offering visually impaired people valuable opportunities
for self-expression, a sense of joy and accomplishment, as well as
opportunities for others to ‘see’ into the world of these in-
dividuals.83,84 As Nelson85 writes, responding to a visual stim-
ulus with minimal sight can ‘inspire remarkable associations
that are visual, memorable, and useful’ (p. 28), while the tactile
aspects of art making may be of particular importance to those
with limited functional vision.86

Where next?

Visual arts in therapy has been used with veteran populations
and is well-documented as an important therapeutic tool for many
members of this group. Similarly, research suggests that the visual
arts may have a therapeutic role to play in the lives of individuals
who have a VI, regardless of the barrier that a VI may appear to pose
to visual art engagement. However, much of the research relating to

art therapy in veteran samples has been carried out with American
veterans, and research exploring the use of the visual arts as a
therapeutic intervention for civilians with a VI has been limited in
scope, with a primary focus on the experiences of children with a
VI. As such, British veterans in general, and visually impaired vet-
erans in particular, are underrepresented in the literature sur-
rounding art engagement for health and well-being. It is also
apparent that while the use of art therapy is common in the liter-
ature surrounding veteran health, the non-therapeutic artistic ex-
periences of British veterans, and the impact of engaging in art as
activity on holistic well-being, has yet to be systematically
explored. As such, current research fails to represent the wider
veteran population which, as with the general population, spans
those who have received a diagnosis of a mental health condition,
those who are living with an undiagnosed condition, and those
whose mental health is good and their satisfactionwith life high. At
present, there exists no knowledge regarding the functions and
goals associated with engagement with art as activity for veterans
with a VI, nor any tool with which potential well-being outcomes
might be measured for this group. Exploration of the role of the
visual arts in the lives of visually impaired UK veterans would bring
an underrepresented population into the discourse surrounding
arts in veteran health and well-being, and contribute to un-
derstandings of the life experiences of both the UK veteran popu-
lation, and the wider visually impaired community.

Conclusions

This article has discussed literature relating to the use of art
activities with military and veteran samples in relation to health
and well-being. Discussion has highlighted a distinct gap in the
literature: the role of visual art activities in the lives of blind
British military veterans. Anecdotal evidence from the art and craft
activities currently run by BVUK, research from the broader field of
arts and health, and evidence gathered with veterans in clinical
contexts, suggest that these activities may offer a valuable tool for
creativity, self-exploration and enjoyment for visually impaired
veterans, and indeed, the wider visually impaired and UK veteran
communities. The role of visual art activities in achieving positive
well-being outcomes for blind British veterans may offer a rich
source for future investigation.
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a b s t r a c t

Objectives: Childhood immunization coverage has been shown to be greatly impacted by parental
forgetfulness regarding immunizations and appointments. Evidence supports the use of reminders and
recalls to overcome this barrier, which remind parents about upcoming immunization appointments and
inform them once their child is overdue for an immunization. In this study, we sought to identify
reminder/recall strategies used throughout a large Canadian province and determine the perceived
strengths, weaknesses and areas of improvement of existing strategies.
Study design and methods: An environmental scan was performed in 2018 in two phases: (1) interviews
with public health leaders from the five zones of Alberta and (2) an online survey of public health centres
across the province. Data analysis occurred in 2018 and 2019.
Results: Commonly reported strengths of reminders and recalls included their ability to increase
appointment attendance and remind parents about immunizations, respectively. A major identified
weakness was their time-consuming/resource-intensive nature. Many participants believed reminder/
recalls could be improved by modernizing delivery methods. Educational information or strategies to
overcome language barriers were rarely incorporated into reminder/recall systems.
Conclusions: There was support for incorporating text messaging and automation into reminder/recall
systems while encouraging continued exploration of novel reminder/recall delivery methods. Tailoring
reminder/recalls to the needs and preferences of target populations can maximize the effectiveness of
these systems. This includes modernizing methods of delivery, addressing language barriers, providing
educational information, and allotting some degree of flexibility to local level management of
reminder/recalls.
© 2021 The Author(s). Published by Elsevier Ltd on behalf of The Royal Society for Public Health. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.

0/).

Introduction

Parental forgetfulness can have a substantial impact on
whether a child becomes fully immunized with all recommended
vaccines.1e4 Studies demonstrate that long breaks between
scheduled vaccines and competing household demands are asso-
ciated with parental forgetfulness, and subsequently, incomplete
childhood immunization.1,5,6 One strategy to overcome the barrier

of parental forgetfulness, as suggested by researchers and immu-
nization program administrators, is via immunization appointment
reminders and recalls.1,2,4

Reminders notify parents about upcoming or missed appoint-
ments, while recalls inform parents once their child is overdue for
an immunization.7 This ‘reminder/recall’ strategy has been
shown to increase appointment attendance8e10 and was strongly
endorsed by the US Task Force on Community Preventive Ser-
vices.11 In a systematic review by Szilagyi et al.,12 reminder/recall
systems were deemed effective in 12 of 15 studies that analysed
their impact on childhood immunization appointments. Other
reviews demonstrated that reminder/recall systems are effective
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and economical across a variety of settings, populations, and im-
munization types.8,9 Reminder/recall messages may be sent via
manual or automated telephone calls, postcards, letters, or text
messages.13 They may consist of a multicomponent intervention,
performed once or numerous times.8,12

The purpose of this study was to identify the diversity of
reminder/recall strategies used across the Canadian province of
Alberta, a large geographic area with a mixture of large urban
centres and remote rural regions. We sought to understand
strengths and limitations of current reminder/recall strategies,
their perceived effectiveness, and potential innovations to improve
reminder/recall systems.

Methods

Reminder/recall policies and practices across Alberta were
explored via an environmental scan.14 Alberta is a province in
Canada with a single, province-wide healthcare delivery system
operated by Alberta Health Services (AHS). For administration
purposes, the province (population 4.1 million) is separated into
five zones: North, Edmonton, Central, Calgary, and South. Within
each zone, recommended childhood immunizations are publicly
funded and administered by nurses in community-based public
health centres (PHCs), starting at two months of age.15 This study
took place in all five zones, including urban and rural settings.

Recruitment and data collection

In phase I of the study, public health directors and/or designates
of each zone were contacted via email for a telephone or in-person
interview. Participants were asked about zone-wide reminder/
recall policies, perceived strengths and weaknesses of current
strategies, suggested improvements and any plans to update
reminder/recalls.

In phase II, we contacted (through intermediaries) the managers
(n ¼ 43) of all 136 PHCs that provide immunization services in
Alberta. Managers were asked to complete an online survey with
the choice of completing surveys for each PHC they oversaw, or
designating a nurse from each PHC to do so. The survey addressed
current reminder/recall practices, perceived strengths and weak-
nesses and suggested improvements.

Study data were collected and managed using REDCap16 elec-
tronic data capture tools hosted and supported by the Women and
Children's Health Research Institute at the University of Alberta.

Data analysis

We used content analysis of phase I participants’ interview re-
sponses to identify major thematic categories. We conducted
descriptive analysis of phase II survey responses. Data analysis
occurred in 2018 and 2019.

Results

Phase I interviews

In phase I, nine public health directors and/or designates rep-
resenting the AHS zones were interviewed. Content analysis of
participants’ narrative responses revealed the following thematic
categories: use of technology, automated versus manual delivery,

standardization or centralization of reminder/recall systems and
language barriers.

Use of technology
Participants reported that reminders were most commonly sent

by telephone calls. These were also frequently used for recalls, with
some zones supplementing with postcards or letters. Participants
from three zones indicated that while text message reminder/re-
calls are used in a few PHCs, this was not pervasive or consistently
performed, particularly for recalls. However, most zones had plans
to increase use of text message reminder/recalls in the near future,
as technology being introduced across the province would be
capable of sending automated texts.

Participants identified the adoption of newer technologies, such
as text messaging, into reminder/recalls as being advantageous.
Participants from two zones reported that a major advantage of
texts is their ability to contact individuals that were previously
difficult to reach; for instance, families with transient lifestyles and
lower socio-economic status who relied on cellphones with text-
only plans because of costly telephone minutes. Participants fore-
saw that textmessagingwould facilitate contact withmore parents.
In one zone, text message reminders were piloted at a PHC that
served a largely transient population with high ‘no-show’ rates.
When implemented with other reminder methods, they reported
that texts were well-received/preferred by parents and ‘no-show’

rates noticeably decreased.
Some participants stated that while there is progress with

updating reminder/recall technologies, methods need to continue
to be modernized. One participant suggested exploring social me-
dia platforms, while another proposed an online system that also
facilitates appointment booking. A third participant supported
email-based reminder/recalls, as this would allow PHCs to provide
more extensive educational information.

Automated versus manual delivery
Participants described an imminent shift in the way reminder/

recalls were to be performed, including plans for a province-wide
automated system. They identified pros and cons associated
with the proposed changes. Some believed automation would
decrease staff workload and resources needed to conduct
reminder/recalls, which would be especially helpful for larger
PHCs. Yet, participants believed it would result in a loss of per-
sonal contact associated with manual calls. One participant
explained that with existing strategies, a nurse could discuss
immunization barriers with parents and provide educational
information while parents are on the phone. With automated
delivery, participants believed this would not occur or would be
more difficult. Two participants stated that smaller PHCs have
more time to carry out reminder/recalls manually and would
prefer this over automated processes.

Standardization/centralization
Participants reported strengths and limitations associated

with standardizing reminder/recall processes and/or adopting a
centralized system. Benefits outlined by participants included
consistency and adherence to best practices across the province.
Further, it would ensure that reminder/recall messages are in fact
being sent to all parents. Identified weaknesses included the loss
of flexibility that each zone or PHC currently possesses, which
allows them to conduct reminder/recalls as they see fit. Stan-
dardization or centralization would hinder the ability to
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individualize messages. This would most likely occur with
changing reminder/recalls to provincial level management, which
participants opposed. Most argued that each PHC, and even each
zone, is most familiar with the population they serve; thus, nu-
ances of local communities could be overlooked with provincial
level management.

Language barriers
All participants agreed that difficulties associated with language

barriers were increasingly prevalent, although this was unad-
dressed in existing reminder/recall policies. Some participants re-
ported that telephone interpretation services were available;
however, it was uncertain how frequently these were utilized. Two
participants noted that they lacked the capacity to book appoint-
ments or send reminder/recalls in all necessary languages. One
participant suggested that an online booking system could be
developed to facilitate appointment booking in the client's lan-
guage, track the preferred language for reminder/recalls, and allow
for translation services to be arranged for the appointment.

Phase II online survey

Online surveys were completed for 88.2% (120/136) of PHCs in
Alberta that deliver immunization programs. Of these, 41.7% (50)
sent appointment booking reminders (messages/calls reminding
parents to book an appointment), 87.5% (105) sent pre-
appointment reminders (messages/calls reminding parents of an
upcoming appointment), 56.7% (68) sent missed appointment re-
minders (messages/calls to parents following a missed appoint-
ment/‘no-show’), 89.2% (107) sent recalls (messages/calls to
parents for children with delayed immunizations and no booked
appointment), and 2.5% (3) reported not using any of these
strategies.

Timing
Most PHCs (80.0%; 96/120) sent pre-appointment reminders

1e2 days before the appointment. While there was often not a
scheduled time they were sent (46.7%; 56/120), they were rarely
sent outside of PHC hours (1.7%; 2/120). Missed appointment re-
minders were typically sent either immediately after the appoint-
ment was missed (35.0%; 42/120) or within 1e2 days (30.0%; 36/
120). Missed appointment reminders and recalls were only re-
ported as being sent during PHC hours.

Educational information
Few PHCs reported the inclusion of educational information in

reminders/recalls. Only 5.0% of PHCs reported providing this in
appointment booking reminders, 13.3% in pre-appointment re-
minders, 1.7% in missed appointment reminders, and 12.5% in re-
calls. Most often, this consisted of a link to the provincial
immunization website (ImmunizeAlberta.ca; Table 1).

Language barriers
Respondents indicated 15.9% (18/113) of PHCs had a way to

overcome language barriers in their reminder system, and 26.2%
(28/107) of PHCs addressed language barriers in their recall system.
Language barriers were predominantly addressed using telephone
interpretation services for both reminders (83.3%) and recalls
(82.1%; Table 2).

Perceived strengths, weaknesses and suggested improvements
Major strengths of reminder systems included their ability to

increase appointment attendance (28.3%) and the personal

Table 1
Types of educational information and their inclusion in reminders and recalls (N ¼ 120).a

Type of information Appointment
booking reminders

Missed
appointment reminders

Pre-appointment
reminders

Recalls

Routine immunization schedule 0.8% (1) 0.0% (0) 0.0% (0) 6.7% (8)
Information about the vaccine(s) 0.8% (1) 0.0% (0) 0.8% (1) 8.3% (10)
Information about the disease(s) 0.8% (1) 0.0% (0) 0.8% (1) 6.7% (8)
Visit Immunize Alberta website 5.0% (6) 0.8% (1) 12.5% (15) 5.0% (6)
Benefits of immunization 0.0% (0) 0.0% (0) 0.0% (0) 0.8% (1)
Total (N ¼ 120) 5.0% (6) 1.7% (2) 13.3% (16) 12.5% (15)

a Note that participants were able to select as many responses as applicable.

Table 2
How language barriers are addressed in reminders and recalls.a

Method Reminders, % (n)
N ¼ 18b

Recalls, % (n)
N ¼ 28b

Telephone interpretation services 83.3% (15) 82.1% (23)
Printed material in the client's language 22.2% (4) 28.6% (8)
Bilingual staff/healthcare providers 22.2% (4) 28.6% (8)

a Note that participants were able to select as many responses as applicable.
b 18 public health centres reported addressing language barriers in reminders,

while 28 reported addressing language barriers in recalls.

Table 3
Perceived strengths, weaknesses and suggested improvements of reminder
systems.a

Perceived strengths, weaknesses and suggested improvements Total, % (n)
N ¼ 113b

Perceived strengths
Greater appointment attendance 28.3% (32)
Personal contact 26.5% (30)
Timely contact 9.7% (11)
Automated system beneficial 7.1% (8)
Consistent approach 6.2% (7)
Other 12.4% (14)
N/A 4.4% (5)
Perceived weaknesses
Time-consuming/resource-intensive 27.4% (31)
Need newer or more contact methods 23.0% (26)
Difficult to get a hold of clients 19.5% (22)
No consistency/not consistently done 8.8% (10)
Language barriers 8.0% (9)
Cannot confirm if automated messages or voicemails

were received
7.1% (8)

Other 21.2% (24)
N/A 1.8% (2)
Suggested improvements
Text messaging 41.6% (47)
Automated system 25.7% (29)
Email messages 15.9% (18)
Clients should have choice in how reminders are delivered 8.8% (10)
Interactive features with automated messages

(confirm/cancel/re-book appointment)
7.1% (8)

Address language barriers 6.2% (7)
Other 12.4% (14)
N/A 0.9% (1)

a Note that participants' narrative responses may have encompassed multiple
categories.

b 113 public health centres reported using some kind of reminder system.
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contact facilitated by manual systems (26.5%; Table 3). Identified
weaknesses included the time-consuming/resource-intensive
nature of manually delivered reminders (27.4%), the necessity
for more technologically advanced and diverse methods for
reminder delivery (23.0%) and challenges with attempting to
contact clients (19.5%; Table 3). Suggested strategies to improve
reminders included delivering reminders via text messages
(41.6%) or emails (15.9%), and shifting from manual to automated
delivery (25.7%; Table 3).

Commonly identified strengths of recalls included their ability
to remind parents about immunizations (38.3%), provision of per-
sonal contact which allows staff to answer questions or discuss
refusals (26.2%) and the consistency withwhich they are performed
(9.3%; Table 4). Similar to reported reminder weaknesses, partici-
pants believed recalls were time-consuming/resource-intensive
(17.8%), required updated and more diverse delivery methods
(16.8%) and posed difficulties associated with contacting clients
(16.8%; Table 4).

Discussion

Four thematic categories were identified in phase I interviews:
use of technology, automated versus manual delivery, standardi-
zation/centralization of systems and language barriers. In phase II,
we determined the number of PHCs that perform reminder/recalls
and identified what participants viewed as strengths, weaknesses
and areas for improvement. Our findings confirm previous research
and contribute new knowledge on strategies to optimize the
effectiveness of reminders and recalls.

Use of technology

Participants in both phases believed it was important to
explore more technologically advanced reminder/recall strategies,
including text messages, social media and email. In a survey study
conducted by Clark et al.17 in Michigan, they found that many parents
werewilling to receive reminder/recalls via email, cellphone calls and
texts. These researchers suggested that increasing delivery methods
could better tailor reminder/recall systems to the target population.17

Other researchers found that expanding reminder options and
allowing clients to choose how they receive reminders would likely
enhance their effectiveness,18 as clients were more likely to receive
and respond to messages.19

Text messaging
Of phase II participants, 41.6% believed text message delivery

could improve reminder systems. A phase I participant whose zone
had piloted text messages stated that many parents preferred
communication via texts. Two phase I participants stated that a
significant number of parents, particularly those with transient
lifestyles and lower socio-economic status, rely on cellphones with
text-only plans; thus, the use of texts better allowed PHCs to reach
these clients. Other studies similarly found that text message
reminder/recalls were beneficial for low-income minorities.17,20e22

For these populations, cellphones were a more reliable form of
communication than landlines or mail,20 as cellphone contact in-
formation was often more stable than a home address or landline
phone number.17,22 Low-income minorities were more likely to
only use cellphones and communicate via text messaging, as
compared to non-minority individuals of higher socio-economic
status.20 Studies have also shown that parents favoured receiving
texts over mail- or telephone-based communication.20,23 Addi-
tional benefits of text message reminder/recalls include their
ability to access a large proportion of the population,24 facilitate
communication more promptly and conveniently25,26 and provide
parents with a record of information (e.g. clinic's hours, address and
phone number) which could later be referred to.22

Social media and smartphone apps
Some phase I participants suggested that reminder/recall

methods needed updating to reflect current communication trends.
One participant suggested exploring social media platforms, such
as Facebook or Twitter. Abahussin and Albarrak27 found that
despite the considerable usage of social media and smartphones,
few reminder strategies harnessed these technologies for immu-
nization appointment reminders. They believed smartphone apps
dedicated to immunizations could facilitate reminder delivery (e.g.
via push notifications or calendar alerts), allow immunization
tracking and provide educational information.27 Such apps would
require fewer resources when compared to traditional reminder/
recall strategies, would not require up-to-date client contact in-
formation and could have multilingual capabilities.27,28

Email
One phase I participant recommended delivering reminders/

recalls via email, as staff could then include more educational in-
formation. Email reminders were supported by 15.9% of phase II
participants. Researchers found that email reminders/recalls are
convenient, reduce costs, facilitate prompt communication and
provide written information to clients.29 However, another study
demonstrated that email reminders were frequently undelivered,
which researchers attributed to errors when transcribing email
addresses.30 Additional issues raised by researchers include po-
tential violations in privacy and confidentiality, and possible in-
creases in workload if appointment rescheduling requires lengthy
email exchanges.29

Automated versus manual delivery

Phase I participants reported plans to implement automated
reminder/recall systems throughout all zones. Phase I participants
regarded this change positively, believing this would enhance the
efficiency of reminder/recall systems, allowing staffing resources to
be concentrated elsewhere, and would promote consistent

Table 4
Perceived strengths, weaknesses and suggested improvements of recall systems.a

Perceived strengths, weaknesses and suggested improvements Total, % (n)
N ¼ 107b

Perceived strengths
Reminds parents about immunizations 38.3% (41)
Personal contact/can answer questions or discuss refusal 26.2% (28)
Consistent approach 9.3% (10)
Other 6.5% (7)
N/A 4.7% (5)
Perceived weaknesses
Time-consuming/resource-intensive 17.8% (19)
Need newer or more contact methods 16.8% (18)
Difficult to get a hold of clients 16.8% (18)
Not effective at increasing immunization levels 5.6% (6)
Clients are not receptive to messages 4.7% (5)
Other 30.8% (33)
N/A 1.9% (2)
Suggested improvements
Need newer or more contact methods 24.3% (26)
Automated system 16.8% (18)
Interactive features for automated system or text messaging 3.7% (4)
More contact points or attempts at nurse's discretion 3.7% (4)
Other 21.5% (23)
N/A 10.3% (11)

a Note that participants' narrative responses may have encompassed multiple
categories.

b 107 public health centres reported using a recall system.
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reminder/recall delivery. This was also supported by phase II re-
spondents, where a frequently reported weakness of reminders
(27.4%) and recalls (17.8%) was the time-consuming, resource-
intensive nature of manual systems. Many participants suggested
automated reminders (25.7%) and recalls (16.8%) would improve
current systems. Pereira et al.13 supported use of automated
reminder/recall systems, citing benefits such as decreased costs,
reductions in staff workload and more consistent reminder/recall
usage. Further, Perri-Moore et al.31 found that automated re-
minders can be individualized and are effective at promoting
appointment attendance regardless of gender, age group or socio-
economic status of the target population.

The limited research performed on the timing of immunization
reminders suggests that parents do not have a stated preference for
time of day they are received.20 However, it seems likely that
sending messages to parents in the evenings, when they are most
likely to be available, might be preferable. Having an automated
system in place would allow for timing of messages to be scheduled
based on the time of day they are most likely to be received.

Drawbacks to automated systems were also reported. Phase I
participants believed automated reminder/recalls would eliminate
the personal contact facilitated bymanual calls. This was echoed by
2.8% of phase II participants regarding recalls. It was also noted that
some clients have reported difficulty understanding automated
reminders (1.8%) and that clients have receivedmultiple automated
calls regarding the same appointment (1.8%). These potential dis-
advantages should be considered, as automated systems become
widespread.

Standardization/centralization

Phase I participants recognized that standardization/centrali-
zation of reminder/recalls was associated with strengths and lim-
itations. Of those interviewed, only one zone had a centralized
system that delivered automated reminders to the entire zone, via a
central information technology centre.

Participants identified two major benefits associated with
standardization/centralization: (1) consistency and adoption of
best practices throughout the zone or province and (2) certainty
that reminder/recalls were sent to all parents. When a standardized
reminder/recall system was implemented in England across 32
primary care practices, an increase in immunization uptake was
observed, and participants believed standardized systems were
superior to previous systems.32 In a Colorado study that analysed
the impact of a centralized reminder/recall system, researchers
found most parents were open to receiving reminder/recalls from a
central department rather than a local provider, and centrally
delivered automated messages ensured more consistent delivery.33

Identified limitations of standardization/centralization included
the possible loss of flexibility that each zone or PHC would have
with sending reminder/recalls; therefore, messages may no longer
be individualized to the target population. Another major concern
with standardization involved discrepancies in resources between
sites, as rural PHCs often had fewer resources than urban sites.
Maintaining flexibility with reminder/recall processes was sup-
ported by McLean et al.,34 who asserted that reminders must be
tailored to the needs of the client if they are to be effective. They
argued that, particularly for at-risk individuals who are less likely to
attend appointments, it is important that there is personal contact
in order for staff to provide information and address any immuni-
zation barriers.34

Language barriers

Language barriers were not typically addressed by existing
reminder/recall systems, as only 15.9% of phase II participants re-
ported addressing this in reminders and 26.2% for recalls. There
is little research on the consideration of language barriers in
reminder/recalls; however, researchers have found that after
adjusting for socio-economic factors, contact with the healthcare
system, and culture, thosewho spoke a language other than English
at home were less likely to access preventive healthcare services,
suggesting that lack of access to these services stemmed from
communication barriers.35 Researchers recommended improving
communication with these groups to enhance their receptiveness
to preventive services.35 With increasing use of technology (e.g.
texts, automated calls and online modalities), there is potential for
adapting reminder/recalls into numerous languages.

Conclusion

As reminder/recall strategies continue to evolve, we believe it is
important that immunization programs: (1) provide more than
basic appointment information in reminders (e.g. educational in-
formation) and continue to allow opportunities for discussions
with parents during the recall process; (2) adopt automated de-
livery for reminders, but continue sending recalls manually so that
staff can have direct discussions with parents and assess barriers to
immunization; (3) continue to explore how modern technologies
(e.g. text messaging, email, social media, smartphone apps); can be
integrated into reminder/recall systems and allow parents to
choose their preferred method of communication; (4) provide as
much flexibility as possible to local levels for reminder/recall sys-
tem management, as this would best ensure that messages are
tailored to the target population; and (5) consider how language
barriers can be addressed, especially as newer deliverymethods are
developed.

In addition to immunization reminders, it is important to
explore other strategies for increasing demand for vaccines and
attendance at appointments. Interventions to address vaccine
hesitancy and enhance the immunization experience, including
pain management, are areas for ongoing improvement. The
ongoing COVID-19 pandemic may also influence public acceptance
of childhood vaccinations, and only time will tell whether it will
enhance or decrease demand for vaccines. As COVID-19 vaccination
programs unfold, with many vaccines requiring two doses, the use
of immunization reminders will likely become increasingly
important.
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Objective: To clarify which variables are associated with the health-related quality of life (HRQoL) among
homeless individuals during the COVID-19 pandemic.
Study design: Cross-sectional research.
Methods: Data were taken from the Hamburg survey of homeless individuals (n ¼ 151). HRQoL was
assessed using the EQ-5D tool. More precisely, the EQ-5D-5L questionnaire was used to quantify prob-
lems in five health dimensions (i.e. mobility, self-care, usually activities, pain/discomfort, anxiety/
depression), and its visual analog scale (EQ-VAS) was used to record the according self-rated health
status. Explanatory variables include sex, age, education, marital status, country of origin, health in-
surance, and chronic alcohol consumption.
Results: With regard to HRQoL, most frequently, problems were reported as pain/discomfort (47.3%),
followed by anxiety/depression (32.4%), mobility (29.7%), usual activities (20.7%) and self-care (4.6%). The
mean EQ-VAS score was 75.34 (SD 22.23; range 1e100), and the mean EQ-5D-5L index was 0.84 (SD
0.23; range 0.32e1). Regressions showed increasing problems in mobility and self-care with higher age,
whereas EQ-VAS was positively associated with younger age. Furthermore, EQ-5D-5L index was posi-
tively associated with younger age and higher education. Summarized, among this cohort, a higher age is
associated with a lower HRQoL.
Conclusion: Remarkably high EQ-VAS values and rather few problems in the five dimensions investigated
here were reported among the homeless individuals during the COVID-19 pandemic particularly
compared with the general population. Moreover, study findings particularly stress the link between
higher age and lower HRQoL among homeless individuals. This knowledge is important to address
homeless individuals at risk of poor HRQoL. Longitudinal studies are required to confirm the given
findings.

© 2021 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.

Introduction

In recent years, homelessness has increased substantially in
most countries. In 2018, there were around 678,000 homeless in-
dividuals in Germany,1 about 6600 of them in Hamburg (home city
of the working group and city with the second largest general
population in Germany).2 The increase in homeless people

demonstrates the relevance of understanding and monitoring this
population, as they are known to show higher rates of premature
mortality than the general population, particularly driven by sui-
cide, unintentional injuries and proneness to violence, and an
increased prevalence of a range of infectious diseases, mental dis-
orders, and substance misuse.3,4 Moreover, mortality is substan-
tially increased in these homeless people; the standardized
mortality ratios are typically 2e5 times higher than in the age-
standardized general population.3,5,6

Therefore, it is important to understand this traditionally ‘un-
seen’, but growing population to reduce morbidity and mortality
among homeless individuals and to come upwith suitable offers for
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improvement of their quality of life and possible reintegration in
society.

Particular consideration should be given to homeless pop-
ulations during the recent spread of the novel SARS-CoV-2 virus,
which affects health and social systems globally.7 Homeless pop-
ulations are questioned as possible ‘super spreaders’dthey are
more transient and geographically mobile than individuals in the
general population and often lack safe housing and access to san-
itary care with potentially less access to news and information
reducing the awareness to socio-economic regulations, making
tracking and prevention of transmission difficult to impossible.8,9

Moreover, homeless people might be at higher risks of severe
courses of COVID-19 (as they show higher mortality ratios and
prevalence of chronic and infectious diseases) and also lack places
to isolate and recover from the illness. However, little is known
about infection rates among homeless people in Germany. Lindner
et al. examined one homeless shelter in Berlin.10 Out of 51 tested
persons, no onewas tested positive. A study fromAarhus, Denmark,
tested 295 homeless individuals with no one being tested positive
and only 11 persons carrying antibodies.11 On the contrary, studies
from other highly developed countries registered high prevalence
of COVID-19 among homeless: 12% tested positive in Rhode is-
land,12 and 10.5% in King County, Washington.13 Due to these
varying data, it is difficult to estimate the rate of infection among
homeless individuals in the Hamburg region.

To assign the findings of this study to the respective cutbacks in
the daily life, onemust consider the current regulations in Germany
at the time of data collection. First nationwidemeasures were taken
in March 2020, e.g. at a time interval with shutdown of schools.
Only 1 week later, travel and contact regulations were intensified.
In the following weeks, these measures were even prolonged. First
eases became active by the end of April 2020 under the condition to
wear facial masks at public places where distance of 1.5 m to one
another could not be kept safely.14

Until today, many studies have analyzed the health-related
quality of life (HRQoL) among different populations. However, to
the best of the author's knowledge, little is known about the factors
associated with the HRQoL among homeless individuals in general
and particularly in times of the COVID-19 pandemic, even though it
has been shown in several studies that HRQoL is inversely associ-
ated with mortality. This has been shown in middle-aged and older
adults.15e17 Therefore, the aim of this study is to identify factors
associated with HRQoL among homeless people in times of the
COVID-19 pandemic exemplified on a representative sample from
Hamburg, Germany. This knowledge is important to address
homeless individuals at risk of poor HRQoL, as single factors known
to be associated with a lower HRQoL can be targeted more
effectively.

Methods

Sample collection

Cross-sectional data were taken from the Hamburg survey of
homeless individuals. In this study, two interviewer visited
homeless persons in specialized medical practices or lodging
houses, shelters for the night and asked potential participants. Out
of 154 persons who were asked, three refused to participate
(response rate 98.1%). Consequently, n ¼ 151 individuals were
included in the Hamburg survey of homeless individuals. In this
given study, a total analytical sample of n ¼ 111 individuals were
included due to missing values in the rest.

The survey was performed with homeless individuals in a
separate roomwithin the institution/shelter/practice between May
25th and June 03rd 2020. We started by questioning about basic

demographic information followed by a physical examination, a
blood withdrawal, a nasopharyngeal swap, and a questionnaire-
based interview. If the participants were able to read and under-
stand the questions on their own, they were asked to fill out the
questionnaire. However, most participants had difficulties with at
least one of the requirements. Therefore, most questionnaires were
filled out via face-to-face interviews.

Written informed consent was provided by all participants prior
to the investigations. We received a positive ethics vote from the
ethics committee of Hamburg Medical Association (application
number: PV7333).

Dependent variables

In our study, the EQ-5D-5L measurement was used to assess
HRQoL.18 It is a widely used, well-validated tool for assessing
generic HRQoL consisting of five items (mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression) with five
different levels (no problems, slight problems, moderate problems,
severe problems, extreme problems).19 An individual health status
for each individual can be garnered by drawing the vector across
each declared level of the five dimensions. For example, the state
‘11122’ indicates no problems in mobility, self-care, and usual ac-
tivities but slight problems in pain/discomfort and anxiety/
depression. Based on value sets derived from country-specific so-
cietal preferences one index (EQ-5D index) for each of the
55 ¼ 3125 EQ-5D health states can be calculated. Such a value set
has been developed for Germany ranging from �0.661 (extreme
problems in all five dimensions) to 1 (no problems in any dimen-
sion).20 Also, allowing negative values, the German value set is
possible to describe HRQoL conditions worse than death. To
analyze the factors associated with HRQoL, the answers of the
participants were dichotomized for regression analysis (0 ¼ no
problem; 1 ¼ problems including slight problems, moderate
problems, severe problems, and extreme problems) in this study.

The questionnaire also contains a visual analog scale (EQ-VAS),
which quantifies self-evaluated health based on the participants'
preferences and ranges from 0 ¼ worst imaginable health to
100 ¼ best imaginable health (EQ-VAS score).

Independent variables

The following sociodemographic variables were considered: age
(years), sex (female; male), marital status (single; divorced; mar-
ried; widowed), country of origin (grouped into Germany, neigh-
boring European country, and other), and education (grouped into
‘primary’, ‘secondary’, and ‘tertiary’ according to the Comparative
Analysis of Social Mobility in Industrial Nations [CASMIN] classifi-
cation). The division of the country of origin is based on the fact that
immigrants from neighboring countries would only have to cross
one border to reach Germany and the assumption that people from
directly neighboring countries might share more alike cultures.
However, another possible variable is dichotomizing the country of
origin into: Germany, other.

Furthermore, health-insurance coverage (grouped into existent/
non-existent) and chronic alcohol consumption (carbohydrate-
deficient transferrin [CDT] blood value < 2.5% defined as normal,
CDT > 2.5% defined as elevated)21 were included.

Statistical analysis

First, basic characteristics of the analyzed sample were
described. Thereafter, the factors probably associated with prob-
lems in EQ-5D dimensions were analyzed using multiple logistic
regressions (no problems vs problems). Subsequently, multiple
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Table 1
Sample characteristics stratified by problems.

Mean (SD)/n (%) Mobility Self-care Activities Pain Anxiety

No problems
(n ¼ 78)

Problems
(n ¼ 33)

No problems
(n ¼ 102)

Problems
(n ¼ 5)

No problems
(n ¼ 88)

Problems
(n ¼ 23)

No problems
(n ¼ 58)

Problems
(n ¼ 53)

No problems
(n ¼ 75)

Problems
(n ¼ 36)

Sociodemographic data
Sex:
- Male 66 (74.2%) 23 (25.8%) 81 (95.3%) 4 (4.7%) 72 (80.9%) 17 (19.1%) 47 (52.8%) 42 (47.2%) 65 (73.0%) 24 (27.0%)
- Female 12 (54.5%) 10 (45.5%) 21 (95.5%) 1 (4.5%) 16 (72.7%) 6 (27.3%) 11 (50.0%) 11 (50.0%) 10 (45.5%) 12 (54.5%)

Age 43.0 (12.5) 47.4 (12.3) 43.3 (12.0) 55.6 (13.3) 44.0 (12.4) 45.5 (13.4) 43.3 (11.4) 45.4 (13.8) 44.7 (12.0) 43.5 (13.8)
Educationa:
- Primary 22 (62.9%) 13 (37.1%) 30 (90.9%) 3 (9.1%) 27 (77.1%) 8 (22.9%) 17 (48.6%) 18 (51.4%) 21 (60.0%) 14 (14%)
- Secondary 52 (74.3%) 18 (25.7%) 67 (97.1%) 2 (2.9%) 56 (80.0%) 14 (20.0%) 36 (51.4%) 34 (48.6%) 50 (71.4%) 20 (28.6%)
- Tertiary 4 (66.7%) 2 (33.3%) 5 (100.0%) 0 (0.0%) 5 (83.3%) 1 (16.7%) 5 (83.3%) 1 (16.7%) 4 (66.7%) 2 (33.3%)

Marital status
- Married, living together with
spouse

0 (0%) 0 (0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0%) 0 (0%)

- Married, living separately from
spouse

5 (55.6%) 4 (44.4%) 7 (87.5%) 1 (12.5%) 8 (88.9%) 1 (11.1%) 6 (66.7%) 3 (33.3%) 7 (77.8%) 2 (22.2%)

- Single 53 (68.8%) 24 (31.2%) 75 (97.4%) 2 (2.6%) 57 (74.0%) 20 (26.0%) 37 (48.1%) 40 (51.9%) 50 (64.9%) 27 (35.1%)
- Widowed 5 (83.3%) 1 (16.8%) 5 (100.0%) 0 (0.0%) 6 (100.0%) 0 (0.0%) 4 (66.7%) 2 (33.3%) 5 (83.3%) 1 (16.7%)
- Divorced 15 (78.9%) 4 (21.1%) 15 (88.2%) 2 (11.8%) 17 (89.5%) 2 (10.5%) 11 (57.9%) 8 (42.1%) 13 (68.4%) 6 (31.6%)

Country of origin:
- Germany 35 (62.5%) 21 (37.5%) 53 (96.4%) 2 (3.6%) 40 (71.4%) 16 (28.6%) 26 (46.4%) 30 (53.6%) 33 (58.9%) 23 (41.4%)
- Neighboring Country 22 (73.3%) 8 (26.7%) 27 (93.1%) 2 (6.9%) 27 (90.0%) 3 (10.0%) 20 (66.7%) 10 (33.3%) 27 (90.0%) 3 (10.0%)
- Other 21 (84.0%) 4 (16.0%) 22 (95.7%) 1 (4.3%) 21 (84.0%) 4 (16.0%) 12 (48.0%) 13 (52.0%) 15 (60.0%) 10 (40.0%)

Lifestyle factors
Health insurance:
- Yes 51 (67.1%) 25 (32.9%) 70 (95.9%) 3 (4.1%) 56 (73.7%) 20 (26.3%) 38 (50.0%) 38 (50.0%) 45 (59.2%) 31 (40.0%)
- No 27 (77.1%) 8 (22.9%) 32 (94.1%) 2 (5.9%) 32 (91.4%) 3 (8.6%) 20 (57.1%) 15 (42.9%) 30 (85.7%) 5 (14.3%)

Chronic alcohol consumption:
- Yes 48 (70.6%) 20 (29.4%) 39 (95.1%) 2 (4.9%) 35 (81.4%) 8 (18.6%) 24 (55.8%) 19 (44.2%) 40 (58.8%) 28 (41.2%)
- No 30 (69.8%) 13 (30.2%) 63 (95.5%) 3 (4.5%) 56 (73.7%) 15 (22.1%) 34 (50.0%) 34 (50.0%) 35 (81.4%) 8 (16.6%)

Quality of life
Mobility
- No problems e e 74 (98.7%) 1 (1.3%) 66 (84.6%) 12 (15.4%) 50 (64.1%) 28 (35.9%) 45 (59.2%) 31 (40.8%)
- Problems 28 (87.5%) 4 (12.5%) 22 (66.7%) 11 (33.3%) 8 (24.2%) 25 (75.8%) 30 (85.7%) 12 (36.4%)

Self-care
- No problems 74 (72.5%) 28 (27.5%) e e 82 (80.4%) 20 (19.6%) 55 (53.9%) 47 (46.1%) 70 (68.6%) 32 (31.4%)
- Problems 1 (20.0%) 4 (80.0%) 3 (60.0%) 2 (40.0%) 1 (20.0%) 4 (80.0%) 2 (40.0%) 3 (60.0%)

Usual activities
- No problems 66 (75.0%) 22 (25.0%) 82 (96.5%) 3 (3.5%) e e 52 (59.1%) 36 (40.9%) 66 (75.0%) 22 (25.0%)
- Problems 12 (52.8%) 11 (47.8%) 20 (90.9%) 2 (9.1%) 6 (26.1%) 17 (73.9%) 9 (39.1%) 14 (60.9%)

Pain/discomfort
- No problems 50 (86.2%) 8 (13.8%) 55 (98.2%) 1 (1.8%) 52 (89.7%) 6 (10.3%) e e 49 (84.5%) 9 (15.5%)
- Problems 28 (52.8%) 25 (47.2%) 47 (92.2%) 4 (7.8%) 36 (67.9%) 17 (32.1%) 26 (49.%) 27 (50.9%)

Anxiety/depression
- No problems 54 (72.0%) 21 (28.%) 70 (97.2%) 2 (2.8%) 66 (88.0%) 9 (12.0%) 49 (65.3%) 26 (34.7%) e e

- Problems 24 (66.7%) 12 (33.3%) 32 (91.4%) 3 (8.6%) 22 (61.1%) 14 (38.9%) 9 (25.0%) 27 (75.0%)

a Education according to Comparative Analysis of Social Mobility in Industrial Nations classification.
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linear regressions were used to investigate the determinants of EQ
VAS and EQ-5D index. The significance level was set at P < 0.05 in
all statistical tests. Stata 16.0 (Stata Corp., College Station, Texas)
was used to perform statistical analyses.

Results

In the total analytical sample (n ¼ 111), average age was 44.3
years (SD 12.6 years, ranging from 19 to 86 years), and 20% of the
individuals were female. While 50.4% of the individuals were born
in Germany, 27% of the individuals were born in direct neigh-
boring countries. In sum, 63% of the individuals had secondary
education. Moreover, 69.3% of the individuals were single,
whereas none was married and still living together. In total, 68.5%
of the individuals reported to have health insurance. The CDT
value, which is indicative of chronic alcohol consumption, was
elevated above the threshold defined in 38.7% of the individuals.

Average EQ-VAS score was 75.34 (SD 22.23, ranging from 1 to
100), and the mean EQ-5D index was 0.84 (SD 0.23, ranging from
0.32 to 1) in times of the COVID-19 pandemic.

Sample characteristics for our total analytical sample (with
mobility as outcomemeasure) are described in Table 1. Of the total
sample, 66.7% of the individuals reported problems in at least one
of the EQ-5D dimensions, with only 1.6% of the individuals
reporting ‘extreme’ problems and the majority describing their
problems as slightly or moderately. Most frequent were problems
with pain/discomfort (47.3%), followed by anxiety/depression
(32.4%), mobility (29.7%), usual activities (20.7%), and self-care
(4.6%). Extreme problems were most frequent with pain/
discomfort (4.5%) and anxiety/depression (1.8%) and not reported
with self-care and usual activities (both 0%).

Regression analysis

Findings of multiple logistic regressions (with problems in the
dimensions mobility, self-care, activities, pain/discomfort, and
anxiety/depression as outcome measures) are described in
Table 2. Regressions showed that the likelihood of mobility
problems or self-care problems was positively associated with
higher age (with problems in mobility as outcome measure, odds
ratio (OR): 1.04 [95%-CI: 1.00e1.08]; with problems in self-care,
OR: 1.14 [95% confidence interval {CI}: 1.01e1.30]). Moreover,
the likelihood of problems with usual activities was positively
associated with being single (odds ratio (OR): 5.71 (95% confi-
dence interval {CI}: 1.32e24.69). The likelihood of problems with
anxiety/depression was negatively associated with an existing
health insurance (OR: 0.27 [95%-CI: 0.07e0.99]).

Findings of mulitple linear regressions (with EQ-VAS and EQ5D
Index as outcome measures) are described in Table 3. Regressions
revealed that EQ-VAS was positively associated (b ¼ �0.30,
P < 0.05) with younger age. Furthermore, regressions showed that
EQ-5D-5L index was positively associated with younger age
(b ¼ �0.004, P < 0.05) and higher education (i.e. tertiary educa-
tion; b ¼ �0.14, P < 0.05).

In Supplementary Tables 2 and 3, regressions with dichoto-
mized country of origin can be found. Supplementary Table 1
shows bivariate test results along with descriptive statistics.
Moreover, in Supplementary Tables 2 and 3, regressions were
displayed (with ‘months of being homeless’ added to the main
model).

Discussion

The aim of this study was to determine factors associated with
HRQoL of homeless individuals during the COVID-19 pandemic.Ta
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Analyzing scarce data of homeless individuals, this study adds first
knowledge to the factors associated with HRQoL in this cohort
during the COVID-19 pandemic exemplarily for Hamburg, Ger-
many. While the majority of sociodemographic and lifestyle factors
were not associated with the outcome measures, higher age was
associated with several outcome measures in this given study as it
was reported also in previous research.5,22 The age association
seems reasonable, as with higher age mobility, and the ability to
take care of oneself most commonly becomes more difficult, and
the incidence of age-related conditions such as cognitive or func-
tional impairment increases.3 However, one might have expected
this association to be even more pronounced. A possible explana-
tion for the non-significant association between age and problems
with usual activities, pain/discomfort, and anxiety/depression
might be that with higher age, homeless individuals who experi-
ence health deteriorations simultaneously lower their own expec-
tations regarding HRQoL (in terms of problems with pain, anxiety/
depression, and usual activities). However, given the vulnerability
(e.g. in terms of multimorbidity, chronic alcohol, and drug abuse) of
homeless individuals, the non-significant association between
problems in the dimension pain/discomfort and higher age is
notable and requires further research, particularly longitudinal
studies to tackle the issue of selection bias (‘survival of the fittest’).
However, the high response rate for this study forms the rationale
for a relatively realistic and representative cohort at least for the
Metropolitan region Hamburg, Germany.

Thus far, only a few studies exist identifying problems in the five
dimensions among homeless individuals.5,22e24 For example, in a
study from 2012, performed by Sun et al.5 examining HRQoL among
homeless individuals in Stockholm (Sweden), the participants re-
ported most problems in the dimension pain/discomfort. Other
studies revealed comparable findings (in terms of chronic pain
conditions,25,26 reporting most problems in dimension pain/
discomfort5,22). In sum, in terms of problems within the five di-
mensions of EQ-5D, our findings are in good accordance with
previous research, and the special pandemic situation in 2020
seems not to shift the pre-existing problems of homeless in-
dividuals regarding their life quality fundamentally.

Moreover, the authors expected the HRQoL (particularly in
terms of EQ-VAS and EQ-5D index) to be lower in women as they
more often suffer from anxiety/depression disorders27,28 and more
often face chronic pain conditions.29 However, regressions did not
show any association between sex and HRQoL here. This may be

caused by the fact that many women live in ‘hidden homeless-
ness’,30 and as a result, the study team was able to reach only a
small share resulting in only 20% female participants. It may be the
case that the women accessible are facing similar environmental
influences as homeless men. Therefore, theymay not differ in terms
of HRQoL. However, future research is required to clarify this issue.

Compared with the general adult population in Germany,31

homeless individuals rated their HRQoL as quite high, particularly
when considering their living conditions and the recent cutbacks in
daily life owed to the pandemic spread of the SARS-CoV-2 virus. In
Germany, the general population under regular conditions has a
mean EQ-VAS of 71.59 (SD 21.36) and EQ-5D index of 0.88 (SD 0.18)
in the year 2014 (March to April).31 More precisely, in the age
category 45e54 years, the average EQ-5D Index was 0.87, SD 0.17
(men: 0.89, SD 0.15; women: 0.86, SD 0.19). Slightly higher (35e44
years) or comparable (55e64 years) average EQ-5D Indices have
been reported in adjacent age groups.

Initially, we expected HRQoL of homeless individuals to be very
low, as previous research has reported for other homeless co-
horts23,32 and against the backdrop of the COVID-19 pandemic (e.g.
fear of COVID-19 and its consequences). However, mean EQ-5D
index in this study was also higher than that in previous research
among homeless people: 0.84 in this study vs 0.65 in a study by
Kozloff et al., which was performed between 2009 and 2011 in
Toronto, Canada.23 This discrepancy may be due to the fact that
homeless people adapt to the circumstances of living without a
permanent home. Another explanation may be that they optimis-
tically ratedor, negatively interpreted, idealizedtheir HRQoL.
Moreover, publication bias may explain that rather low HRQoL
values and not identifying significant correlates of HRQoL are not
published in peer-reviewed journals. It might be possible that the
given results reflect the actual subjective perception.

Some strengths and limitations are worth noting. To best of our
knowledge, there are only a few studies reporting on EQ-5D in
homeless people, and this is the very first study reporting on
HRQoL of homeless people during the SARS-CoV-2 pandemic. One
strength of the present study is that the EQ-5D-5L questionnaire is
a common and valid measure to assess the HRQoL. Most interviews
were conducted by only two interviewers. However, even though
most data were collected by interviews, some participants who
were able to read and write also conducted the study by filling out
the questionnaire themselves. This is to be regarded as a limitation
in terms of consistency. Recruiting samples of homeless individuals

Table 3
Determinants of EQ-VAS and EQ-5D-5L Index (GER). Findings of multiple linear regressions.

EQ-VAS EQ-5D-5L index (GER)

Sociodemographic data
Age (years) �0.30 (0.15)* �0.004 (0.002)*
Gender: male (ref: female) �5.17 (4.93) �0.04 (0.05)
Marital status: single (ref: othera) �3.45 (4.72) �0.05 (0.05)
Country of origin:
- Neighboring country (ref: Germany) �1.47 (8.06) �0.05 (0.07)
- Other �5.83 (6.16) �0.07 (0.08)

Educationb:
- Secondary (ref: primary) �0.80 (4.27) 0.02 (0.05)
- Tertiary 1.45 (8.43) 0.14 (0.06)*

Lifestyle factors
Health insurance: yes (ref: no) 9.57 (6.21) 0.08 (0.07)
Chronic alcohol consumption: yes (ref: no) 1.71 (5.47) 0.05 (0.04)
Constant 96.41 (10.78)*** 1.07 (0.11)***
R2 0.08 0.09
Observations 112 107

Beta-coefficients (unstandardized) are reported; robust standard errors in parentheses; ***P < 0001, **P < 0.01, *P < 0.05.
a Marital status: other (married, living separately from spouse; widowed; divorced).
b Education according to Comparative Analysis of Social Mobility in Industrial Nations classification.
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for surveys is difficult because reaching them is hard when being
transient and a substantial proportion of eligible persons might be
reluctant to participate due to distrust of official institutions or due
to cognitive problems and illnesses. Nevertheless, despite the
mentioned difficulties about reaching this special and vulnerable
population, we were able to include 151 persons. In addition, the
response rate of 98.1% was remarkably high.

However, due to the cross-sectional character of the study, the
exposure and outcome are assessed contemporary, and it is
therefore not possible to constitute a true cause and effect rela-
tionship. Due to possible participation bias and exclusion criteria,
individuals in bad mental and physical conditions are likely to have
been underrepresented at the time of recruitment. Furthermore,
resting on the fact that wewere only able to visit homeless shelters,
some selection bias is likely to be present, excluding homeless
people who avoid any institutional accommodations. Moreover,
some covariates may be missing: future research including cova-
riates such as income, hygienic practices and knowledge of COVID-
19, and preexisting health status before COVID-19 is important
among homeless individuals.

Conclusion

Remarkably high EQ-VAS values were reported among the
homeless individuals during the COVID-19 pandemic in Hamburg,
Germany. Moreover, study findings particularly stress the link be-
tween higher age and lower HRQoL. This knowledge is important to
address homeless individuals at risk of poor HRQoL. Longitudinal
studies are required to confirm the findings presented.
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a b s t r a c t

Objectives: Regarding severe acute respiratory syndrome coronavirus 2, it is known that a substantial
percentage of the adult population does not become infected when exposed to this novel coronavirus.
Several studies provide an initial indication of the possible role of pre-existing immunity, whether cross-
immunity or not. The possible role of latent tuberculosis (TB) and malaria has been suggested to create
innate cross heterogeneous immunity. In this study, we looked for the influence of these factors on
coronavirus disease 2019 (COVID-19) mortality in malaria-endemic countries.
Study design: Eighty malaria-endemic countries were enrolled in this cross-sectional study. Data sub-
jected to testing included TB prevalence, Bacillus Calmette-Gu�erin (BCG) vaccine coverage, malaria
incidence, and COVID-19 mortality.
Methods: Hierarchical multiple regression type of analysis was used for data analyses. TB prevalence per
100,000 population standardized to BCG coverage rates was taken as a direct factor in the test. Malaria
incidence per 1000 population was considered an intermediate factor. The outcome was COVID-19
mortality per million population.
Results: The results showed with robust statistical support that standardized TB prevalence was
significantly associated with reduced COVID-19 mortality. Malaria had an additional effect in reducing
COVID-19 mortality, with a highly significant association.
Conclusions: Malaria and standardized TB prevalence are statistically significant factors associated
negatively with COVID-19 mortality.

© 2021 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.

Introduction

In 2011, Netea et al.1 proposed the term ‘trained immunity’ to
describe the ability of innate immune cells to non-specifically
adapt, protect, and remember primary stimulation.

Studies conducted over the past few decades have revealed
certain adaptations connected with innate immune cells (i.e.,
monocyte/macrophages), and natural killer cells are responsible for
the non-specific effects of a vaccination beyond its target.2

Latent tuberculosis (TB) infection was suggested to create a
heterogeneous immune response to the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) viral infection in different
patterns and severity based on different Bacillus Calmette-Gu�erin
(BCG) statuses.3,4 Further studies have consolidated such a role for
latent TB.5e7

In Italy, it has been suggested that the Black population is less
affected by coronavirus disease 2019 (COVID-19) owing to sug-
gested previous exposure to malaria and the presence of anti-
glycosylphosphatidylinositol antibodies, which have a possible
protective effect against malaria reinfection and may give cross-
protection against SARS-CoV-2 infection.8,9 Furthermore, an
epidemiological paradox between COVID-19 and malaria ende-
micity was noticed during the initial phase of the pandemic.10

Adding to this evidence, further study showed that high ende-
micity of TB and malaria and universal BCG programs were sug-
gested to have a cushioning effect on the proportion of the
population affected by COVID-19.6

Both BCG implementation and latent TB prevalence, later on, did
not fully explain variances in COVID-19 mortalities across different
countries. In South Africa, for example, the COVID-19 mortality per
million (M) populationwas 238 per M population at the time of the
study, whereas the TB prevalence per 100,000 population was 520,
which is very high. Moreover, these studies did not explain the low
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COVID-19 mortality rates in countries that have relatively low TB
prevalence per 100,000 population, such as Togo, Benin, and Mali,
where the estimated TB prevalence is 36, 56, and 53, whereas
COVID-19 mortality per M population is 3, 3, and 6, respectively.

Our study's background hypothesis stands on the possible het-
erogeneous immunity generated by malaria in addition to possible
heterogeneous immunity generated by TB. This study compared
COVID-19 mortality in malaria-endemic countries against TB
prevalence standardized by BCG coverage. Then, the mortality rate
was tested again when the malaria incidence effect was added to
the composite sample to look for statistical associations and
significances.

This study addressed mortalities instead of morbidities because
the real number of affected people was beyond counting, and many
confounders affect testing because of the wide distribution of
asymptomatic persons. Furthermore, this study considered stan-
dardized TB prevalence to BCG coverage instead of non-
standardized TB prevalence values.

Results and findings

Eighty malaria-endemic countries were enrolled in this cross-
sectional study. Data subjected to testing included TB prevalence,
BCG coverage, malaria incidence, and COVID-19 mortalities as it
were on August 31, 2020.

Hierarchical regression of a composite multiple linear model
was used for data analyses.

According to hierarchical regression analysis, the direct factor
reducing mortality rates concerning COVID-19 was the standard-
ized TB/100,000 population by BCG vaccination coverage percent-
age in 2018 through dividing the factor of TB prevalence/100,000
population rates by the factor of BCG vaccination coverage in 2018.
The indirect effect that reduced the mortality rates, named as an
intermediate factor, was the malaria incidence for 2018 per 1000
population.

We investigated the validity of the assumptions of the studied
model that adopted the results of the quantitative measurements.
Table 1 shows the results of the multiple linear model fitness test
resulting from the regression analysis of variance.

The effectiveness of the model's fitness was observed in quality
when the intermediate factor was present.

The level of significance was greatly reduced compared with the
case of the model's quality in the absence of the intermediate factor
(Table 1).

Table 2 shows the results from estimating some descriptive
statistics accompanying the analysis of the composite linear model.
The level of the increase in the value of the multiple correlation
coefficient is evidenced by the presence of the intermediate factor
in the composite regression analysis.

Discussion

In this study, the prevalence of exposure to Mycobacterium spp.
(standardized to BCG vaccine coverage) by populations was nega-
tively associated with COVID-19 deaths per M population. This
supports the previously mentioned studies.3e7

TB prevalence standardization for BCG coverage was an
important factor with regard to studying countries currently
implementing BCG programs, as long as the coverage was
reflecting the degree of benefits added to the factor (latent TB
prevalence) that the coverage does. Likewise, the influence of time
duration of cessation of the BCG vaccination program was a factor
in determining COVID-19 mortality in countries that ceased
implementing this vaccine, which we concluded in our previous
study.11

Malaria can induce an immunological response that is signifi-
cantly associated with a reduction in COVID-19 mortality. This as-
sociation needs confirmatory immunological and clinical control
studies to establish causation. This finding can explain the vari-
ances in COVID-19 mortality among different countries much
deeper than latent TB and BCG vaccination. Differences in BCG
vaccination policies were of concern earlier than for latent TB,
which later became a more prominent concern. Previous studies
were conflicting and were criticized because of the possible con-
founding factors.

In this study, all countries were implementing national BCG
programs, but countries with TB prevalence per 100,00 population
normalized by BCG coverage rates showed a significant association
with the reduction in COVID-19 mortality. The supportive evidence
for TB prevalence and malaria incidence in this study was obtained
using a robust statistical methoddhierarchical multiple regression
analysis.

Hierarchical multiple regression analysis is a subset of
regression methods that we chose to prove our theory using
collected evidence for a proposed role of variables entered in
blocks.12

Table 1
Fitness test results for the regression analysis of variance with and without effectiveness of an intermediate factor.

Model SOV* SS** Df*** MSS**** F P-value*****

Without intermediate factor Regression 170266.9 2 85133.45 3.833 0.026, S
Residuals 1710329.0 77 22212.07
Total 1880595.9 79 e

With intermediate factor Regression 322044.1 3 107348 5.235 0.002, HS
Residuals 1558551.8 76 20507.26
Total 1880595.9 79 e

*SOV, source of variation;
**SS, sum of squares;
***Df, degree of freedom;
****MSS, mean sums of squares;
*****HS, highly significant at P < 0.01;
S, significant at P < 0.05.

Table 2
Results of some descriptive statistics accompanying the analysis of the composited
linear model of studied functions.

Model R, Multiple
Correction

R square Adjusted R
square

Standard error
of the estimate

1 0.301 0.091 0.067 149.0371
2 0.414 0.171 0.139 143.2036

TB ¼ tuberculosis; BCG ¼ Bacillus Calmette-Gu�erin.
1: predictors: (constant), BCG vaccination coverage 2018 in percentage, TB preva-
lence per 100,000.
2: predictors: (constant), BCG vaccination coverage 2018 in percentage, TB preva-
lence per 100,000, malaria incidence for 2018 per 1000.
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TB prevalence was in the 1st block in this study, malaria inci-
dence was in the 2nd block, and reduction of COVID-19 mortality
was the effect.

This test allowed us to look at the R square change and F-statistic
change between the two models, in addition to reporting the level
of significance for each predictor variable that was entered into the
model in predetermined iterations.

Table 2 shows that the R squarewas 0.091 and increased to 0.171
when the intermediate factor was added to the composite.

Furthermore, these results show that constant parameters
constitute a significant proportion causing COVID-19 mortality
measured (152.38). TB prevalence, when standardized to a
BCG coverage rate, made a �22.11 change, and when malaria
incidence was included in the regression model (constants),
it made a �0.331 further change. Constants constituted a consid-
erable number not included in the regression model (Table 3).

Based on the benefits of heterogeneous immunity, possibly, two
important questions may need to be answered: Does a potent
malaria vaccine need to be considered for malaria eradication?
Does latent TB management in the future need to be more
conservative?

Limitations

Possible confounding variables have not been evaluated, such as
population density, ethnicity, life expectancy, comorbidities, life-
style, the pandemic phase, data accuracy, and health services.

Conclusions

Although confounding variables have not been evaluated, the
results of this study suggested that malaria incidence and TB
prevalence are possible determining factors for COVID-19 mortal-
ity. Further research is needed for exploring such findings.
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Objectives: To examine the patterns and influences on repeated emergency department attendance
among frail older people with deteriorating health.
Study design: Multicentre prospective cohort study (International Access Rights and Empowerment II
study) with convergent mixed methods design.
Methods: Eligible patients were aged �65 years, with Clinical Frailty Score �5, and �1 hospital admis-
sion or �2 acute attendances in the previous 6 months. Questionnaires were administered to participants
over 6 months and we extracted clinical data from the medical records. We conducted modified Poisson
multivariable regression analysis to identify factors associated with repeated emergency department
attendance (�2 over 6 months) and thematic analysis of qualitative interviews.
Results: A total of 90 participants were recruited. The mean age was 84 years, and 63% were women. Of
87 participants, 21 experienced repeated emergency department attendance. Severe and/or over-
whelming pain (adjusted prevalence ratio 2.44, 95% confidence interval 1.17e5.11), greater number of
comorbidities (1.32, 1.08e1.62), �10 community nursing contacts (2.93, 1.31e6.56), and a total of �2
weeks spent in hospital during the previous 6 months (2.91, 1.24e6.84) were associated with repeated
attendance. From 45 interviews, we identified influences on emergency department attendance: 1.
inaccessibility of community healthcare; 2. perceived barriers to community healthcare seeking; 3.
perceived benefits of hospital admission; 4. barriers to recovery during previous hospital admission
(unsuitable food, inactivity); and 5. poorly coordinated transitions between settings.
Conclusions: We identified missed opportunities to optimise older people's recovery during hospital
admission, such as improved food and a timely and coordinated discharge, which may reduce reatten-
dances. Proactive care in the community with systematic assessment of symptoms may be required,
particularly for those with multimorbidity.
© 2021 The Authors. Published by Elsevier Ltd on behalf of The Royal Society for Public Health. This is an

open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Introduction

Frail older people with serious illness are an important and
growing population globally.1 Described as the ‘disadvantaged
dying’, older people experience under-assessment of symptoms
and lower access to specialist palliative care services.2,3 This is

recognised as an important public health issue.4 A challenge for the
clinical management of frail older people is the unpredictability of
their illness trajectory.5 This is characterised by acute episodes of
deterioration and recovery, often accompanied by emergency at-
tendances to the hospital.6,7

Acute hospital admissions, typically facilitated via the emergency
department (ED), rise sharply towards the end of life.8 This is at odds
with the commonly held preference among older people to remain
in their usual place of care.9 Frequent ED attendance has become a
critical health policy issue in recent years, given the growing demand
on EDs globally due to population ageing and rising multi-
morbidity.10 Approaches to prevent or minimise avoidable ED at-
tendances, which can be burdensome for this group, are desirable.
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Currently, the scientific literature on ED attendance towards the
end of life comes predominantly from studies with a retrospective
design or using routinely collected data.11 Although these studies
have provided important information on clinical and service asso-
ciations with ED attendance,12 we require prospective investigation
that additionally includes contemporaneously collected patient-
reported information, to more fully understand associations with
ED attendance. Understanding healthcare use from the perspective
of frail older people is crucial to identify areas for service im-
provements. This prospective mixed methods study addresses this
issue by integrating quantitative patient-reported survey findings
and clinical data from medical records with in-depth patient nar-
ratives, to enhance understanding of this complex phenomenon.
Our aimwas to examine the patterns and influences on repeated ED
attendance among frail older people with deteriorating health.

Methods

Design

Multicentre prospective cohort study (The International Access
Rights and Empowerment Study e IARE II) involving parallel sur-
veys and serial qualitative interviews over 6 months, with a
convergent mixed methods design. Recruitment to the study
occurred between February 2017 and January 2019. We followed
the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) reporting guidelines.13

Population and setting

We identified older people with markers of deterioration but
who were not accessing palliative care services, as this is a particu-
larly disadvantaged group whose needs may not be recognised.
Participants were identified by clinical staff from inpatient,

outpatient settings and an acute community service based in three
large hospitals in London, United Kingdom. Patients were eligible if
they were aged �65 years, �5 on the nine-point Clinical Frailty
Scale14,15 and with recent acute episodes (�1 hospital admission or
�2 acute attendances, e.g., ED attendance or an ambulance call with
or without a visit from the ambulance crew) in the previous 6
months to indicate deteriorating health.16 To identify a cohort of frail
older people who might not be recognised as being near the end of
life, we excluded those receiving specialist palliative care. We also
excluded those who lacked capacity where no family member was
available.

Our target sample size was 90 participants. This was based on
the precision to which we could estimate our primary outcome,
proportion of repeated ED attenders, in the target population. Using
a large sample normal approximation (nQuery Advisor V.6.0) and
allowing for 5% missing data, the proportion of repeated ED at-
tenders in the population could be estimated to ±10.7%. This
sample size would also allow us to include <9 covariates in our
explanatory regression model to examine factors associated with
repeated ED attendance.17

Survey data and analysis

All participants were required to give informed written or wit-
nessed consent. For participants who lacked capacity, a nominated
carer completed the surveys on the older person's behalf. Surveys
were administered by researchers face-to-face and/or by telephone
and followed up for 6 months. Surveys included the following:
symptoms and concerns over the past 7 days (Integrated Palliative
care Outcome Scalee IPOS: open and closed questions including 17
items scored 0e4);18 quality of life (-5 L: five items scored 1e5);19

function (Barthel: 10 items scored between 0 and 3);20 as well as
health and social care use in the previous 3 months (Client Service
Receipt Inventory: questions in eight sections including formal

Fig. 1. Schematic of mixed methods study design.
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service use, equipment, medication and informal care).21 Clinical
data such as diagnoses were extracted at baseline and comorbidity
was calculated using Elixhauser's index.22 Details of ED attendance
and hospital admissions were extracted from participants' medical
records at baseline (ED attendance and hospital admissions in the 6
months before recruitment) and 24 weeks (ED attendance and
hospital admissions during the study).

We descriptively analysed patterns of ED attendance. Our pri-
mary outcome was repeated ED attendance, defined as �2 ED at-
tendances over the 6-month duration of the study. We used
multivariable modified Poisson regression analysis with robust
error variance23 to examine factors associated with repeated ED
attendance. All explanatory variables were collected at baseline,
and were considered for inclusion in the model if there was evi-
dence of an association from a recent systematic review (moderate/
high strength evidence),11 and from a previous study of frequent
end-of-life attendances.12 Factors identified in the thematic anal-
ysis of qualitative interviews were also considered. Explanatory
variables included the following: 1. illness factors: comorbidity,
physical (pain, breathlessness) and psychological symptoms (anx-
iety); 2. service factors: weeks spent in hospital in past 6 months,
contact with a General Practitioner (GP) (yes, no) and community
nursing contacts (0, 1e9 and �10) in the last 3 months; and 3. in-
dividual factors: age and gender. We imputed median number of
contacts when the participant indicated a service was received but
omitted number of times. Only complete cases were considered for
other variables. We assessed collinearity and only included
explanatory variables that were not significantly associated with
each other. We used backward manual selection to determine the
variables included in the final parsimonious regression model,
removing variables when P> 0.05, except for age and gender, which
were included to control for potential confounding.

Qualitative interviews and analysis

A maximum-variation purposive sampling approach was used
to encompass a breadth of experiences and views from a group
with diverse characteristics across age, living status, functional
status and service utilisation (Table S2). Qualitative interviewswere
undertaken in the participant's care setting at 12-week intervals
over the 6-month study duration (Fig. S1dtopic guide summary).

We analysed transcripts using thematic analysis24 in NVivo.12.
Following familiarisation, data were inductively coded and initial
codes grouped into themes with relationships between codes
considered. Codes and themes were further reviewed and refined.
Two transcripts were independently double-coded, and the coding
frame was checked against the main framework and discussed.
Memos were used throughout the process to record reflections.

We analysed quantitative and qualitative components in paral-
lel. Integration during analysis occurred iteratively, with themes
identified from the interviews informing variable selection and
associations prompting further exploration in the qualitative
data.25 The final integrated findings were used to develop a model
of influences on ED attendance (Fig. 1).26

Results

We recruited 90 older people (45% of identified eligible patients)
including eight nominated informal carers for those who lacked
capacity to consent (Fig. S2): mean age 84 years (range 69e101),
most were women (63%) (Table 1). In the 6 months before baseline,
participants had a median of one ED visit (range 0e8) and two
hospital admissions (range 0e5) with a mean length of stay of 24
days (median 17 days, range 0e100 days).

Patterns of ED attendance

A total of 87 complete cases were included in the ED modelling
(96.7%). Over the 6 months, most attended the ED at least once
(57.5%), with 24.1% attending two or more times (range 0e17 times)
(Fig. 2).

Factors associated with repeated ED attendance

In an adjusted model, severe and/or overwhelming pain at
baseline (prevalence ratio 2.44, 95% confidence interval 1.17e5.11),
number of comorbidities (1.32, 1.08e1.62), �10 contacts with a
community nurse (2.93,1.31e6.56), and�2weeks in hospital in the
6 months before baseline (2.91, 1.24e6.84) were independently
associated with an increased risk of repeated ED attendance
(Table 2).

Table 1
Baseline demographic and clinical characteristics of participants (N ¼ 90).

Baseline characteristics N ¼ 90

Age Mean (SD) 84 (7)
Median (min, max) 84 (69,101)

Gender Female 57 (63%)
Ethnicity English/Welsh/Scottish/

Northern Irish
76 (84%)

Irish/Other White 6 (7%)
Asian 1 (1%)
African/Caribbean 5 (6%)
Other 1 (1%)

Educationdage at which left
education

�15 years 55 (61%)
16e19 years 22 (25%)
Post-secondary school
vocational qualification

2 (2%)

University 9 (10%)
Living status Lives alone 46 (51%)
Australia-Modified Karnofsky

Performance Status27
Mean (SD) 49.8 (10.3)
Median (min, max) 50 (20,80)

Clinical frailty score (5e9)14 5dMildly frail 26 (29%)
6dModerately frail 43 (48%)
7dSeverely frail 20 (22%)
8dVery severely frail 1 (1%)

Activities of daily living (score
of 0 ¼ full dependency)20

Mean (SD) 13.1 (4.8)
Median (min, max) 14 (1,20)

Diagnoses Circulatory 79 (88%)
Respiratory 36 (40%)
Cancer 21 (23%)
Dementia 9 (10%)

Other conditions Cognitive impairment/delirium 18 (20%)
Elixhauser comorbidity index22 Mean (SD) 3.4 (1.8)

Median (min, max) 3 (0,8)
Baseline pain (IPOS)28 Not at all/slightly/moderately 64 (72%)

Severely/Overwhelmingly 25 (28%)
Number of specialist teams

involved in the care
Mean (SD) 2.0 (1.5)
Median (min, max) 2 (0,6)

Emergency department visits in
6 months before baseline

0e1 49 (54%)
�2 41 (46%)
Median (min, max) 1 (0,8)

Time spent in hospital in 6
months before baseline

<2 weeks 36 (40%)
�2 weeks 54 (60%)
Median days (min, max) 17 (0,100)

General practitioner contacts in
3 months before baseline

0 contacts 37 (42%)
�1 contacts 52 (58%)
Median (min, max) 1 (0,12)

Community nurses contacts in
3 months before baseline

0 contacts 46 (51%)
1e9 contacts 28 (31%)
�10 contacts 15 (17%)
Median (min, max) 0 (0,180)

SD ¼ standard deviation; IPOS¼ Integrated Palliative care Outcome Scale;
min ¼ minimum value; max ¼ maximum value.
Missing data for ethnicity (n¼ 1); education (n¼ 2); activities of daily living (n¼ 3);
specialist teams involved in patients' care (n ¼ 1); pain (n ¼ 1); community nurse
contacts (n ¼ 6); general practitioner visits (n ¼ 4).
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Influences on ED attendance identified from qualitative interviews

A total of 45 qualitative interviews were conducted with 18
older people (including one interview conducted with a family
member on behalf of a participant with severe dementia) and seven
carers (Tables S1 and S2) with up to three interviews each.

We identified the following fivemain themes that influenced ED
attendance: 1. inaccessibility of community healthcare; 2.
perceived barriers to healthcare seeking in the community; 3.
perceived support and benefits of hospital admission; 4. barriers to
recovery during previous hospital admission; and 5. poorly coor-
dinated transitions (Table S3), which are described in detail in the
following sections.

Inaccessibility of community healthcare

Limited availability of the GP. Although many found contact with
their GP important, difficulty getting an appointmentwas a recurring
theme. P17013: It's like trying to make an appointment with the Pope
(82-year-old female).Many noted the benefits of seeing their ownGP
but found it increasingly difficult to see the same doctor.

Lack of proactive care. A lack of proactive care, particularly from the
GP, was noted. C15011 There's no-one coming to see him. There's
nothing … there's no backup (Wife of 82-year-old male). Accessing
care was especially problematic in the context of multiple coex-
isting conditions. For example, a participant, who had five

Fig. 2. Frequency of emergency department (ED) attendance over 6 months (n ¼ 87).

Table 2
Multivariable analysis using modified Poisson regression to examine the association between individual, illness, and service factors and repeated ED attendance (�2 over 6
months).

Variable Unadjusted Adjusted

Prevalence
ratio (N ¼ 87)

95% CI Prevalence
ratio (N ¼ 87)

95% CI

Individual factors
Age (continuous) 0.99 0.93e1.05 1.01 0.95e1.07
Gender Male (ref) - - - -

Female 0.78 0.37e1.64 0.64 0.31e1.32
Illness factors
Pain at baseline Not at all/slightly/moderately (ref) - - - -

Severely/overwhelmingly 1.53 0.72e3.23 2.44* 1.17e5.11
Elixhauser comorbidity index22 (continuous) 1.28* 1.08e1.53 1.32* 1.08e1.62
Service factors
Contacts with district nurse in the 3

months before baseline
0 (ref) - - - -
1e9 contacts 1.18 0.45e3.05 1.37 0.53e3.60
�10 contacts 2.57* 1.12e5.90 2.93* 1.31e6.56

Time in hospital in the 6 months
before baseline

<2 weeks (ref) e e e e

�2 weeks 2.15 0.86e5.37 2.91* 1.24e6.84

CI ¼ confidence interval; ref ¼ reference.
*Represents significant associations at P < 0.05.
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coexisting conditions, described her conversation with a recep-
tionist about missing an appointment for eye surgery due to illness.

P15019: ‘well I'm ever so sorry’ she said, ‘but I'll have to take you off
the list’. I said ‘so what does that mean then?’ She said ‘well you'll
have to start all over again’. (79-year-old female).

Perceived barriers to healthcare seeking in the community

Perceived illness severity. Knowing when illness becomes serious
enough to seek help was described as challenging, particularly for
those living alone. This was exacerbated by participants’ reporting
receiving insufficient information from health professionals about
their health status or treatment. Delays to healthcare seeking
resulted in crises and subsequent emergency hospital care.

P17021: If you're with someone, they'd say ‘well, look. Take an
aspirin or something. Go to bed. If you're not well in the morning
we'll see.’ if you're on your own … you think, ‘well is this a time to
press this [alarm button]?’ (89-year-old female).

‘Don't want to worry them’. Participants commonly expressed the
notion that they were considered to be ‘draining’ resources from an
overstretched health system. There was evidence of stoicism, not
wanting to worry people or make a fuss, which was linked with
delayed health seeking, leading to a crisis.

P17018: I didn't want to call the doctors because you know they're
so busy, and then by the Wednesday I really started to feel really
bad. (82-year-old female).

Perceived support and benefits of hospital admission

Reassurance of support. Knowing that there is someone who could
be contacted in case of a crisis in the community settings was
reassuring, and participants described this as providing them with
‘peace of mind’, improving confidence and conceptualised as a
‘safety net’.

Hospital as a comfort and ‘to get on the radar’. Despite the majority
stating a preference to avoid further hospitalisation, benefits of
hospital admission were described, including the comfort of
knowing that help is there if needed. P15005: The fact that when I
did need them, need help, it was around just like that, it's there. I just
pushed a button and the nurses came. (84-year-old male). A hospital
attendance resulting in access to more care was also described as a
benefit. One carer described a recent hospital admission as being a
‘worthwhile trip’, which got them ‘on the radar’.

Barriers to recovery during previous hospital admission
Participants described how aspects of hospital care paradoxi-

cally hindered recovery. Prominent themes were the poor quality of
food and sleep in hospital, which were acknowledged as being
important for recovery. Participants noted that the food was not
suited to people who are feeling unwell, with poor quality food and
large off-putting portion sizes. One participant contrasted their
time in a rehabilitation unit with their hospital experience, the
former having the “idea of making you better”.

P17002: It was more homely I think. Um, the food was cooked on
the premises, which I think … food and sleep are the important
things (80-year-old female).

Participants also commented on the lack of physical activity
while in hospital, with missed opportunities to encourage getting

out of bed, leading to reduced function. This made the transition
back to the usual care setting challenging andwas linked to a return
to hospital.

Poorly coordinated transitions
Unprepared discharge. Participants described being discharged
before they felt well enough, and without sufficient preparation. In
some cases, this resulted in readmission to hospital.

P17021: each time I came out of hospital that was pretty bad, um
they just got me in here [home], dumped me over there and there
wasn't anyone here and I thought ‘if only there had been someone
here to say ‘look, just sit there; I'll make you a cup of tea; get warm’,
but there was no one. (89-year-old female).

For participants repeatedly transitioning between care settings,
coordination was lacking. There was difficulty accessing services
due to administrative errors, for example, lost appointment letters.
One participant described themselves as having ‘fallen through the
net again’.

Discussion

Main findings

Repeated ED attendance, defined as two or more attendances
over 6 months, was experienced by almost one in four frail older
people with serious illness in this study. From the integration of
quantitative and qualitative findings, we found important and
modifiable areas that influence repeated ED attendance (Fig. 3). We
found that those with severe pain and with multimorbidity were at
higher risk of repeated attendance. We identified that lack of pro-
active care in the communitywas problematic as older people faced
barriers to healthcare seeking from primary care, for example,
challenges in perceiving illness severity. We found an association
between recent extended time in hospital and repeated ED atten-
dance, and when explored in the qualitative data, we identified
barriers to recovery during hospital admission, such as food that is
unsuitable for an older person who is acutely unwell, and limited
physical activity.

Our finding that severe pain was associated with subsequent
repeated attendance may signal the need for systematic assessment
of symptoms within primary care. There has been a recent trend of
declining primary care provision in the United Kingdom and else-
where, which challenges this ideal.29 We found that limited GP
availability was linked to repeated subsequent ED attendance. Our
findings suggest that a more proactive approach from primary care
would support frail older people, who face barriers to early primary
care seeking, such as concerns not to worry the doctor and seek the
comfort and safety of hospital care.30 Perceiving illness severity was
challenging, which limited timely access to primary care. This points
to the need for greater provision of information about treatment and
discussion of their illness progression in the context of this uncer-
tainty. The use of population-based risk stratification approaches,
such as the e-frailty index, to identify increasing risk to unplanned
hospital attendance, nursing home admission and mortality, offers a
promising approach to this challenge.31

The association between community nursing contacts and
higher likelihood of repeated ED attendance, while counterintui-
tive, is supported by findings from amortality follow-back survey.12

This finding may reflect that these individuals are less well and in
need of more support. Alternatively, it may signal limited provision
of proactive person-centred care with short and task-based nursing
visits. A previous study of older people's care in the last 3 months of
life found that those who had a key health professional involved in
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their care had reduced frequent end-of-life ED attendance,12 of-
fering a promising area for future research. Recent national initia-
tives to recognise and support people living with frailty through
integrated and multidisciplinary team working may help support
this population32 but require robust evaluation.

Our finding that extended hospital stay is associated with sub-
sequent repeated ED attendance is in keeping with evidence from
other studies of hospital inpatients.33,34 ‘Trauma of hospitalisation’,
characterised by disturbances of sleep, nutrition, mobility and
mood, was found to be associated with higher ED attendances and
readmissions.33 This has also been termed ‘post-hospital syn-
drome’: a transient period of vulnerability following hospital stay.35

For older people with frailty and serious illness, these minor
stressors can have major health implications.6 Currently, models of
hospital care focus predominantly on the treatment of single acute
illnesses at the expense of holistic care and consideration of the
person's broader illness trajectory. Minor modifications to care in
hospital including greater focus on optimising function and nutri-
tion may have a considerable impact on frail older people's return
ED visits and hospital readmissions. Our findings suggest that
involving or consulting with older people in the design of food
provision in hospitals is important.

Strengths and limitations

This mixedmethods study allowed for an in-depth investigation
of an issue that has important policy implications but currently a
sparse evidence base. A key strength is that we successfully
recruited a group of patients often neglected in research studies
because of serious illness, unstable presentation and the accom-
panying ethical and practical challenges. We recruited participants
who predominantly had serious illnesses other than cancer, for
whom there is limited evidence. Prospective cohort studies are the
strongest of observational designs and yet prospective research on
this topic is rare. Integrating quantitative and qualitative findings
were key to enriching our understanding of repeated ED atten-
dance and allowed older people to voice aspects of their care that
were important to them.

This study sampled frail older people with recent acute
healthcare utilisation, therefore findings may not be generalizable

to a similar group who are supported well at home. There were
unmeasured confounders that were therefore not included in the
modelling, for example, socioeconomic status and social isolation.
There was overrepresentation of White British participants in the
sample compared with the local population, restricting exploration
of ethnicity as an explanatory variable.

Conclusion

We found there are missed opportunities during hospital
admission to optimise function and recovery, which may reduce ED
reattendance. This includes providing an environment inwhich sleep
and physical activity are enabled, providing food that is suitable for
acutely unwell older people, and a timely and coordinated discharge
from hospital to ensure care can continue in the community as
planned. Our findings suggest a proactive approach in the commu-
nity, including systematic assessment of symptoms, is particularly
important for frail older people with multimorbidity given unpre-
dictable disease courses and uncertainty about when to seek help.
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a b s t r a c t

Objectives: COVID-19 infection has been compared to seasonal influenza as an argument against non-
pharmacological population-based infection control measures known as “lockdowns”. Our study
sought to compare disease severity measures for patients in Ireland hospitalised with COVID-19 against
those hospitalised with seasonal influenza.
Study design: This is a retrospective population-based cohort study.
Methods: COVID-19 hospital episodes and seasonal influenza hospital episodes were identified using
relevant International Classification of Disease (ICD-10) codes from the Irish national hospitalisation
dataset. The occurrences of key metrics of disease severity, length of stay, intensive care admission,
ventilatory support, haemodialysis and in-hospital mortality were measured and compared between the
two groups using odds ratios with 95% confidence intervals (CIs), stratified by age.
Results: Hospitalised COVID-19 episodes had a mean length of stay more than twice as long as hospi-
talised influenza episodes (17.7 days vs 8.3 days). The likelihood of all measures of disease severity was
greater in COVID-19 episodes, and the odds of in-hospital mortality were five-fold higher in this group
compared with seasonal influenza episodes (OR 5.07, 95% CI 4.29e5.99, P < 0.001). Greater likelihood of
increased disease severity was observed for COVID-19 episodes in most age groups.
Conclusions: COVID-19 is a more severe illness than seasonal influenza in hospitalised cohorts. It is
imperative that public health professionals ensure that evidence-based advocacy is part of the response
to COVID-19 to tackle a dangerous “infodemic” that can undermine public health control measures.

© 2021 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.

Introduction

In late December 2019, a cluster of pneumonia cases of un-
known aetiology were identified in Wuhan, China.1 The cause of
this outbreak was subsequently identified as a novel strain of
coronavirus named Severe Acute Respiratory Syndrome Coronavi-
rus 2 (SARS CoV-2).2 Patients with SARS Cov-2 presentedwith acute
respiratory illness, which progressed to pneumonia and acute
respiratory failure in many cases. This presentation came to be
known as Coronavirus Disease 2019 (COVID-19).2

COVID-19 has become a pandemic affecting millions of people
worldwide with the first case in Ireland notified on February 29th

2020.3,4 Similar to other countries, subsequent rapid spread in the
Irish population mandated the introduction of significant non-
pharmacological interventions including severe societal re-
strictions, known as “lockdowns”, in mid-March 2020.5,6 Whilst
effective in limiting cases,7,8 relaxation of restrictions during the
summer in Ireland was followed by a further surge of cases from
late autumn 2020,9 resulting in the reintroduction of a modified
lockdown on October 21st 2020.10 These restrictions were released
again in December 2020, with an expectation of re-introduction in
early 2021 to deal with a resurgence of cases following the holiday
period.

Given the substantial impact lockdowns have had on wider
social, economic and educational spheres,11,12 counter-arguments
against their use are emerging. A common counter-argument is
that COVID-19 is essentially “a bad flu” and that similar lockdowns
are not implemented during influenza seasons. This argument has
featured in the debate on pandemic response in Ireland and has
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even been used by leading medical professionals to advocate
against the use of population-based restrictions for COVID-19
control.13 The World Health Organization (WHO) has identified
misinformation and the “infodemic” as a critical challenge in
addressing COVID-19.14 It undermines political leadership for
difficult decision-making, as well as public support for public
health measures, including potentially driving vaccine hesitancy in
the future.15,16 Critical reviews of scientific evidence are central to
building carefully designed and delivered COVID-19-specific risk
communication strategies, which are essential to control both the
disease and the associated “infodemic”.17

Current evidence indicates that hospitalised cases of COVID-19
were more likely to be male, younger and have fewer comorbid-
ities than hospitalised cases of seasonal influenza.18 Hospitalised
COVID-19 patients tended to have a longer mean length of hospital
stay (14 days; 95% Confidence Interval (CI) 12e16, P < 0.001) when
compared to hospitalised influenza A (6.5 days; 95% CI 6e8,
P < 0.001) and hospitalised influenza B cases (6.7 days; 95% CI
5.3e8, P < 0.001).19 Mortality amongst hospitalised COVID-19 pa-
tients (6.5%; 95% CI 4.5e9, P < 0.001) was found to be similar to that
of influenza A patients (6%; 95% CI 5e6.5, P < 0.001) but higher than
that of influenza B patients (3%; 95% CI 2e4, P < 0.001); however,
significant variability in mortality rates of influenza Awas observed
depending on the subtype of the virus involved as well as the
reporting country.19

The assertion that COVID-19 was “just a bad flu” can be tested
empirically to challenge the “infodemic” and better inform key
decision-makers and the public. WHO's Pandemic Influenza
Severity Assessment (PISA) document identifies three concepts in
order to determine the severity of infection with pandemic influ-
enza: transmissibility, disease seriousness and impact.20 The
objective of this study was to measure the disease seriousness and
impact of COVID-19 from the perspective of the Irish healthcare
sector through descriptive epidemiological analysis of COVID-19-
related hospital episodes with a specific focus on mean length of
hospital stay, resource use during hospital stay and in-hospital
mortality and benchmarking these results against influenza-
related hospital episodes.

Methods

Data source

The Hospital In-Patient Enquiry (HIPE) system, managed by the
Health Service Executive (HSE) Healthcare Pricing Office, was the
data source for this study and was accessed via the Health Atlas
Ireland system maintained by the HSE National Health Intelligence
Unit.21 This database is a well-established, quality assured, national
hospital care information system that uses International Classifi-
cation of Disease-10 AustralianModification (ICD10 AM), Australian
Classification of Health Interventions (ACHI) and Australian Coding
Standards (ACS) coding to capture demographic, clinical and care
data at discharge on all episodes of emergency and elective care
across publicly funded hospitals in Ireland. While private hospital
activity in Ireland is not captured in the system, in terms of in-
patient care, that sector is focused almost exclusively on provi-
sion of elective care so HIPE is likely to have high completeness for
acute hospital episodes related to COVID-19 and influenza in
Ireland.

Inclusion criteria

The COVID-19 data included in this study consisted of episodes
of hospitalisation discharged up to August 10th 2020; these data
effectively captured the “first wave” of COVID-19 in Ireland.22

COVID-19-related discharge episodes were defined by the pres-
ence of any of the following (ICD-10) codes: U07.1, B34.2 or B97.2.
Influenza-related discharge episodes were identified between
January and December of both 2018 and 2019 with the following
ICD-10 codes: J09, J10.0, J10.1, J10.8, J11.0, J11.1 or J11.8. For both
clinical conditions, relevant codes were identified across any of the
30 diagnostic fields on the episode's HIPE record. The timeframe of
influenza-related discharge episodes included in this study was
selected with reference to national epidemiological surveillance
information to assure it was both current and representative of
recent variation in influenza seasonal severity.23,24

Statistical analysis

In order to identify the impact of both COVID-19 and influenza
on acute hospital services, the following variables were examined:
mean length of hospital stay (days), Intensive Care Unit (ICU)
admission requirement (number; %), haemodialysis requirement
(ACHI Codes 131000-131008) (number, %) and invasive and non-
invasive ventilation requirement (ACHI Codes 1388200/1388201/
1388202 or 9220900/9220901/9220902) (number, %). The number
and proportion of in-hospital mortality in both cohorts were also
measured. To take account of potential differences in age-profiles of
cases, data were stratified according to the following age-groups:
0e19 years, 20e39 years, 40e64 years, 65e84 years and 85 years
and older. This age stratification allowed an analysis of COVID-19
patients that aligned with age categories commonly used for
health service planning in Ireland: child and adolescent (0e19
years), early adulthood (20e39 years), middle adulthood (40e64
years), late adulthood (65e84 years) and elderly (85 years and
older). This grouping also enabled statistical disclosure control.
Odds ratios (ORs), with 95% CIs and significance tests for each
variable measured, were also calculated using standard procedures
to compare the likelihood of adverse outcomes in COVID-19-related
episodes relative to influenza episodes.25 For statistical disclosure
control purposes, where observed cases were less than 5, these are
not reported and are displayed as “<5”.

Results

In total, 4,837 COVID-19 and 5,369 influenza discharge episodes
were identified, and the disease severity and impact were
described and compared by age group.

Mean length of stay

Fig. 1 displays the mean length of stay for hospitalised episodes
of COVID-19 and influenza stratified by age-group. Across all age-
groups, hospitalised episodes of COVID-19 had longer lengths of
stay compared to influenza episodes. In adult cases, this difference
was most pronounced in the 65e84 year age group. In total, hos-
pitalised COVID-19 episodes had a mean length of stay more than
twice as long as hospitalised influenza (17.7 days vs 8.3 days).

Hospital resource requirement

Table 1 provides the proportion of COVID-19 and influenza
hospital episodes requiring ICU admission, invasive and non-
invasive ventilation and haemodialysis stratified by age group
and compares the odds of each adverse outcome.

In general, a higher proportion of COVID-19-related hospital
episodes were admitted to ICU than influenza-related hospital
episodes, except for those aged 85 and older where the proportion
of ICU admission was greater for influenza-related hospital epi-
sodes. The likelihood of ICU admission was significantly higher for
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COVID-19-related hospital episodes than influenza-related epi-
sodes in age groups under 65 years and overall. Compared with
influenza, COVID-19-related hospital episodes were almost two
times more likely to be admitted to ICU (odds ratio [OR] 1.75, 95% CI
1.53e2.0, P < 0.001).

A similar pattern was observed when the requirement for
ventilation and haemodialysis in COVID-19 episodes was compared
to that for influenza. In general, the likelihood of invasive or non-
invasive ventilation was greater among COVID-19 hospital epi-
sodes compared with influenza hospital episodes across all age
groups (OR 2.31, 95% CI 2.01e2.66, P < 0.001), and statistically
increased odds of ventilation were observed for COVID-19 hospital
episodes in the 20e84 year age groups. The likelihood of haemo-
dialysis was also greater among COVID-19 hospital episodes
compared with influenza hospital episodes across all age groups
(OR 2.97, 95% CI 2.24e3.95, P < 0.001), and statistically increased
odds of haemodialysis were observed for COVID-19 hospital epi-
sodes aged older than 40 years.

In-hospital mortality

Table 1 also provides the proportion of COVID-19 and influenza
hospital episodes where in-hospital mortality was recorded,
stratified by age-group. Overall, across all age groups, 15.3% of
COVID-19-related hospital episodes experienced in-hospital mor-
tality compared with 3.4% of influenza-related hospital episodes
indicating a five-fold increased likelihood of in-hospital mortality
for hospital episodes related to COVID-19 (OR 5.07, 95% CI
4.29e5.99, P < 0.001). While an increased likelihood of in-hospital
mortality was observed for COVID-19-related hospital episodes in
each age group, the difference was significant in age groups older
than 40 years, with ORs increasing from 2.27 (95% CI 1.43e3.61,
<0.001) in the 40e64 year group to 4.99 (95% CI 3.54e7.03, <0.001)
in the 85 years and older group.

Discussion

This study was undertaken to help tackle the “infodemic”
threatening the public health response to the COVID-19 pandemic
in Ireland. Using Irish national inpatient data, it identified that
COVID-19-related episodes had a greater likelihood of more intense

resource requirement and adverse outcomes than influenza epi-
sodes. These differences were significant for the overall population
and remained significant in most age-groups following
stratification.

Comparison with other studies

Our findings are similar to other comparisons of COVID-19 and
influenza patients. In Pormohammad et al.’s systematic review,
COVID-19 patients had longer mean lengths of hospitalisation
compared to influenza A and B patients (14 days vs 6.5 and 6.7 days
respectively),19 which is similar to the findings of this study (17.7 vs
8.3 days for COVID-19 and influenza respectively). Pormohammad
et al. reported similar rates of mortality in COVID-19 and influenza
A patients (6.5% vs 6%) but higher rates of mortality in COVID-19
versus influenza B patients (6.5% vs 3%).19 This study did not
distinguish between influenza strains as this was not recorded in
the ICD coding in the data source, but a much higher rate of in-
hospital mortality in COVID-19 compared with influenza patients
(15.3% vs 3.4%) was found. Influenza patients admitted to hospitals
in Ireland in 2018 and 2019 were examined and data were included
from influenza seasons where influenza B was the predominant
circulating strain (2017/2018 season) and where influenza A was
the predominant circulating strain (2018/2019) in Ireland,23,24

resulting in outcomes where both influenza strains are captured.
We report higher mortality rates to those reported by Pormo-
hammad et al., which reflects our focus on hospitalised cases, and
we provide greater detail on age patterning of mortality for COVID-
19 hospitalisations relative to seasonal influenza.19

COVID-19 patients aged 65e84 years in this study did not have
significantly higher odds of ICU admission compared to similarly
aged influenza patients. However, COVID-19 patients aged 85 years
and older were significantly less likely to be admitted to ICU
compared to influenza patients in the same age group. This was an
unexpected finding, but should be interpreted with caution given
the small numbers and the lack of full adjustment for comorbidities
and other factors related to clinical decisions regarding ICU
admission. While the finding raises potential questions about
clinical prioritisation for scarce ICU resources, compared to influ-
enza patients, COVID-19 patients in this age group had similar odds
of receiving ventilator support. This included non-invasive
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ventilation support delivered outside the ICU setting, which may
have been a more clinically appropriate care given these patients’
individual needs. Furthermore, COVID-19 patients in this age
group were more likely to receive haemodialysis care than influ-
enza patients.

Auvinen et al. reported higher proportions of ICU admission
(29% vs 6%), invasive ventilation (29% vs 3%) and in hospital
mortality (4% vs 0%) in COVID-19 patients compared to influenza
patients.26 While we also reported higher rates of these adverse
outcomes for COVID-19 hospitalisations, as discussed above, our
age-specific findings on ICU admission are different, possibly
reflecting differences in local resource availability and clinical
practices. Cobb et al. examined COVID-19 and influenza patients
admitted to ICUs.27 Logistic regression modelling reported no
difference in the odds of renal replacement therapy and me-
chanical ventilation in COVID-19 patients compared to influenza
patients, but did report an almost two-fold increase in odds of in
hospital mortality for COVID-19 patients compared to influenza
patients following adjustment for age, gender and a number of
comorbidities. These findings are similar to those reported in this
study in terms of increased likelihood of adverse outcome for
COVID-19 hospitalised patients; however, we reported unadjusted
ORs and used stratification to confirm the age-patterning of risk.
Neither Auvinen et al. nor Cobb et al. stratified their outcomes
analysis by age group.26,27 This comparison shows that our study
supports many of the findings in medical literature comparing
COVID-19 patients and influenza patients, specifically longer
lengths of hospitalisation and higher rates of mortality, ICU
admission and ventilation in COVID-19 patients. It also provides a
valuable insight into the impact of COVID-19 on Irish hospitals
during the “first wave” of the pandemic.

Strengths and weaknesses

This study is the first to provide a comparison of COVID-19 and
influenza episodes of hospitalisation in the Irish population. A
robust and definitive national dataset was used to identify large
numbers of episodes of hospitalisation in both the COVID-19
(n ¼ 4,837) and influenza cohorts (n ¼ 5,369).21 This dataset is
quality assured and has been used by other groups to produce
epidemiological studies.28

While we have not adjusted for all potential prognostic factor
differences between the two groups compared, our view is that
our approach of age-stratification is epidemiological and clinically
useful since it provides an opportunity to examine the effect of
age-group on the relative likelihood of adverse outcome within
each age stratum. Most other prognostic factors, such as co-
morbidity, are likely to be age-related and similar between the
two groups. This is supported by Pormohammad et al.’s finding of
a similar occurrence of comorbidities such as cardiovascular/ce-
rebrovascular disease, chronic respiratory disease and diabetes
amongst COVID-19 and influenza cohorts.19

Identification of influenza episodes focused on 2018 and 2019,
and the question of representativeness and comparability may
arise. The majority of COVID-19 episodes included in this study
were notified from March 2020 onwards and while data on
influenza hospitalisations in the same period was available, we
chose not to use this since the influenza season in Ireland was
ending when COVID-19 arose and we have since observed sig-
nificant changes in influenza activity to patterns expected owing
to the wider impact of non-pharmacological measures.29 The
2017/2018 influenza season in Ireland was severe due to a
mismatch between the vaccine used and the circulating strain that
season.23 The 2018/2019 season in Ireland was a moderate season
where the circulating strain matched the vaccine used thatTa
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season.24 Using aggregated data from both years allowed us to
incorporate outcomes from both a severe and moderate season and
allowed us to estimate a “typical” influenza season.

A limitation of HIPE data on both influenza and COVID-19 hos-
pitalisations was that in order to maintain patient anonymity, geo-
location of individual episodes was limited to their county of resi-
dence, which is used in Ireland to assign an area-based deprivation
index so as to examine the effect of socio-economic status on
health.21 Additionally, ethnicity of episodes of hospitalisation was
not recorded in the HIPE database.21 As a result, analysis of episode
distribution according to deprivation indices or patient ethnicity
was not possible.

Data on hospitalised episodes of influenza sourced from HIPE
were not stratified according to the serotype of influenza identified
because the ICD-10 coding does not distinguish this detail. Mor-
tality rates variedwhen COVID-19was compared to influenza A and
influenza B.19 However, as our study's cohort of hospitalised
influenza episodes included a season where influenza A was the
dominant circulating strain and a seasonwhere influenza B was the
dominant circulating strain, although influenza mortality rates
were not stratified by serotype, they are likely to be representative
of both strains. Finally, seasonal influenza vaccine may have
attenuated resource use and outcomes of hospitalised episodes.
However, the uptake of seasonal influenza vaccines by individuals
in high risk groups in Ireland has consistently failed to reach the
target of 75% as set by WHO.30 HPSC reported influenza vaccine
uptake for those aged 65 years and older in the 2017/2018 season to
be 57.6% and in the 2018/2019 season to be 65.9% both far below the
target.31 Influenza vaccine uptake amongst attendees at a respira-
tory outpatient clinic in Ireland was as low as 54%.32 Uptake of
influenza vaccine in patients aged over 65 actually fell in Ireland
between the 2004/2005 season and the 2014/2015 season.33

Therefore, whilst influenza vaccination may have played a role in
limiting the numbers of influenza hospitalisations and the clinical
severity of these cases, it is unlikely to explain the increased disease
severity and poorer outcomes observed in this study in COVID-19
patients compared with influenza patients, especially in patients
aged less than 65 years.

Summary and conclusion

Our study adds to existing evidence confirming that COVID-19 is
overall more severe than influenza amongst hospitalised patients.
It corroborates this evidence in the Irish population using a robust
national dataset and develops it by providing an epidemiologically
and clinically relevant examination of the comparison of the two
diseases by age group. It supports important public health efforts,
such as targeting protective measures for higher-risk groups.
Crucially, it provides evidence to counter arguments that COVID-19
is “just a bad flu”. In the era of misinformation and “infodemics”,
public health professionals must not only combat the disease but
must also ensure that they are positively engaged in evidence-
based public health advocacy with accurate and relevant informa-
tion to underpin discussion on measures to limit the impact of
COVID-19.
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a b s t r a c t

Objectives: This study aimed to investigate and synthesize the current evidence on knowledge, attitudes,
and practices (KAPs) of the general population regarding COVID-19.
Study design: This is a systematic review and meta-analysis.
Methods: We conducted a systematic search on PubMed/LitCovid, Scopus, andWeb of Sciences databases
for papers in the English language only, up to 1 January 2021. We used the Joanna Briggs Institute
checklist developed for cross-sectional studies to appraise the quality of the included studies. All stages
of the review conducted by two independent reviewers and potential discrepancies were solved with a
consultation with a third reviewer. We reported the result as number and percentage. A meta-analysis
conducted using a random effect model with a 95% confidence interval.
Results: Forty-eight studies encompassing 76,848 participants were included in this review. 56.53% of
the participants were female. The mean age of the participants was 33.7 years. 85.42% of the included
studies were scored as good quality, 12.50% as fair quality, and the remaining (2.08%) as low quality.
About 87.5% examined all three components of the KAPs model. The knowledge component was reported
as good and poor in 89.5% and 10.5% of the included studies, respectively. Of the studies that examined
the attitude component, 100% reported a positive attitude. For the practice component, 93.2% reported
satisfactory practice, and 6.8% poor practice. The result of the meta-analysis showed that the overall
score of KAPs components about COVID-19 were 78.9, 79.8, and 74.1, respectively.
Conclusions: This systematic review and meta-analysis showed that the overall KAP components in the
included studies were at an acceptable level. In general, knowledge was at a good level, the attitude was
positive and practice was at a satisfactory level. Using an integrated international system can help better
evaluate these components and compare them between countries.
PROSPERO registration code: (CRD42020186755).

© 2021 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.

Introduction

Coronavirus disease 2019 (COVID-19) was reported on 31st
December 2019 from Wuhan, China, and announced by the World
Health Organization (WHO) as a pandemic on 11th March 2020.1,2

To date (27 January 2021), it was estimated that about 100
million people were infected with COVID-19 worldwide, of which
about two million have died.3

COVID-19 is characterized by several flu-like symptoms
including fever, respiratory problems (dry cough, shortness of
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breath or difficulty breathing, sore throat), chills, headache, and
loss of taste. In addition, this disease is much more severe with
men, higher age groups, and patients with other pre-existing
conditions, such as cardiovascular disease, chronic respiratory
disease, diabetes, and hypertension.4,5 Based on existing evidence,
about 81% of COVID-19 cases are mild, 14% are severe, and 5% are
critical. The median time from symptoms onset to clinical recovery
is approximately two weeks for mild cases and three to six weeks
for severe or critical cases.6 The incubation period for this disease
was reported as 2e14 days based on WHO reports. The mortality
rate for this disease is different among countries and was reported
between 2% and 5%.7,8 The most important ways to prevent this
disease are to use a mask and maintain social distance.9e11 So far,
there have been several cases of infection in the general public,
especially doctors and medical staff, some of which have led to
death.12e14

Considering the extent and progress of COVID-19 disease and its
major effects on economic, social, political, and cultural dimensions
of all countries,15,16 people with COVID-19 must be motivated,
informed, and engaged in all aspects of the disease. From the onset
of the disease until now, various studies conductedworldwide have
investigated this disease and some of these studies have examined
the knowledge, attitudes, and practices (KAPs) of people with
COVID-19. Having enough knowledge about a disease can always
affect people's attitudes and practices, and on the other hand,
negative attitudes and practices can increase the risk of disease and
death. Therefore, understanding the general population’ KAPs and
knowing potential risk factors can help to achieve the outcomes of
planned behavior.17,18

Given the importance of the issue, conducting a review of
studies that have examined the KAPs of individuals and summari-
zing the results can provide solid evidence for decision-makers in
all countries to bettermanage the disease. Thus, this study aimed at
conducting a systematic review to synthesize current evidence on
KAPs of the general population with COVID-19 worldwide.

Materials and methods

Protocol and registration

We conducted a systematic review of the existing evidence
related to KAPs of COVID-19 patients worldwide following
Preferred Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA) statements (Appendix Supplementary file 1).19

We also registered a protocol for this systematic review in the In-
ternational Prospective Register of Systematic Reviews.20

Eligibility criteria

We included all studies which met the following inclusion
criteria: 1) cross-sectional survey; 2) investigate at least one
component of the KAPs model regarding COVID-19 disease
worldwide; 3) published or in-press original paper; 4) in English; 5)
with a sample representative general population. No restrictions
were applied to the setting, time, or quality of the study.

Information sources, search and study selection

We search the PubMed/LitCovid, Scopus, and Web of Sciences
for papers in the English language only, up to 1 January 2021. We
conducted a search in Google Scholar for retrieving studies that
were not cited in the abovementioned databases. In addition, the
reference lists of the final included articles were hand-searched.
The keywords used in the search were attitude, knowledge, prac-
tice, awareness, perception, action, COVID-19, coronavirus disease,

SARS-CoV-2, and severe acute respiratory syndrome coronavirus 2.
The full search strategy for the PubMed database is provided in
Supplementary file 2. When the search was complete, all records
were transferred to the Endnote software (V. X8; Clarivate Ana-
lytics, Philadelphia, PA) and duplicates were removed. Then, studies
based on the title, abstract, and full text were screened by two
researchers independently by considering the prespecified eligi-
bility criteria. Disagreements were solved through consultation
with a third researcher.

Data collection process and data item

Two researchers independently engaged in the data collection
process and extracted data including author, year, journal name,
location, study design, data collection tools, sample size, focusing
group, mean age or range, gender percent, and result related to
KAPs model components. Potential disagreements were solved
through consultation with a third researcher.

Quality appraisal

Included studies were critically appraised by two researchers
independently. We used the Joanna Briggs Institute checklist
developed for cross-sectional studies to appraise the quality of the
included studies.21 This checklist contains eight simple and clear
questions that cover topics such as inclusion criteria for sample;
details about study subjects and setting; validity and reliability;
criteria for measurement of the condition; confounding variables;
and statistical analysis.22 The answer to each questions is yes, no,
unclear, and not applicable. Potential discrepancies were resolved
by consultation with a third researcher.

Synthesis of results

Descriptive analyses were carried out in most sections and the
pooled data reported as a number or percentage for similar data
items. We used Microsoft Excel software to design the charts. We
categorized the result of each component based on the study by
Bdair et al.23 They categorized each component in two categories as
follows: knowledge: (good �50) or (poor <50), attitude: (positive
�50) or (negative <50), and practice: (satisfactory �50) or (un-
satisfactory <50). The Q-value was applied to discover between-
study heterogeneity, and the I2 statistic was calculated to assess
statistical heterogeneity.24 Based on Cochrane criteria if the het-
erogeneity was �50, we used the random effect model.25 Although
there was heterogeneity between the studies above, this was
negligible due to differences in settings as well as the use of
different questionnaires. However, we used subgroup analysis
based on regions to reduce this heterogeneity.26 In addition, a
meta-analysis using a random effect model with a 95% confidence
interval (CI) was conducted via CMA software (Version 2) based on
the percent reported for each component of the KAPs model of the
included studies. Publication bias was assessed using Begg's and
Egger's tests and visual inspection of the funnel plot.

Additional analysis

We contacted ten experts in the related field including health
promotion, public health, health policy, epidemiology, and behav-
ioral science via email and asked for their opinions on how to in-
crease the levels of these components in the community.
Comments were translated verbatim and then analyzed using
content analysis. The results of this section are presented as policy
recommendations.
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Results

Study selection

A total of 15,742 records were retrieved from our database
search. After removing duplicate, 8270 records were screened by
title, abstract, and full text based on eligibility criteria, of which
forty-eight studies were included in the final review.23,27e73 The
PRISMA flow diagram for the complete study selection process is
presented in Fig. 1.

Study characteristics

Forty-two studies encompassing 76,848 participants were
included. In addition, 56.53% of the participants were female. The
mean age of the participants was 33.7 years. Most studies were
from Asia, Africa, and America, (Fig. 2A). The most important
method of data collection was online questionnaires (Fig. 2B). Most
studies examined all three components of the KAPs model, but
some studies examined two components or one component. More
details about the characteristics of included studies are presented
in Table 1.

Quality appraisal

The overall mean quality score of the included studies was 5.70.
Of the included studies, 41 studies (85.42%) were scored as good
quality (score �6), 6 (12.50%) as fair quality (score 3e5), and

remaining (2.08%) as low quality (score <3) (Fig. 3). The lowest and
highest quality scores in the studies were two and six, respectively.
None of the studies scored on questions 5 and 6, whichwere related
to identification and deal with confounding variables in the studies
(for more details about items see Appendix Supplementary file 3).

Synthesis of results

Among the included studies, 87.5% examined all three compo-
nents of the KAPs model simultaneously. The most studied
component in the studies was the knowledge component with
about 100%, followed by attitude and practicewith 95.8% and 91.6%,
respectively (Table 2, Fig. 4).

Of the studies that examined the knowledge component, 89.5%
reported good knowledge, and 10.5% poor knowledge. As well as, of
the studies that examined the attitude component, 100% reported a
positive attitude. For the practice component, 93.2% reported
satisfactory practice, and 6.8% unsatisfactory practice (Table 2,
Fig. 5).

Meta-analysis

Based on the meta-analysis, the pooled overall score of KAPs
components were 78.9 (95% CI: 96.1, 86.2, P ¼ 0.001), 79.8 (95% CI:
80.8, 88.4, P ¼ 0.001), and 74.1 (95% CI: 56.0, 86.5, P ¼ 0.011),
respectively. The results of subgroup analysis based on different
continents of Africa, America, and Asia were 74.1, 74, and 83.8% for
knowledge, 78.7, 63.2, and 85% for attitude, and 59.6, 78.5, and 81.5

Fig. 1. PRISMA flow diagram.
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for practice components, respectively. The Asia continent had the
highest percentage in all three components. The America continent
had the lowest percentage in terms of knowledge and attitude, and
the Africa continent had the lowest percentage in terms of practice
(Table 3). Visual inspection of the funnel plot and results of Begg's
(0.068) and Egger's test (0.082) did not showed significant evidence
of publication bias (Appendix Supplementary file 4).

Policy recommendations

In accordance with experts, the policy recommendations for
promoting the KAP components were as follow: holding training
courses through virtual mass media; increase the commitment of
government officials and policymakers to help conduct training
courses; providing appropriate and evidence-based training con-
tent to enhance the components of the KAP; designing an inte-
grated international system for measuring cup levels and
comparing it between countries.

Discussion

COVID-19 has had serious, long-term, and sometimes irrepa-
rable effects on all aspects of the daily lives of individuals and so-
ciety.74,75 Getting informed from the knowledge, attitude, and
practice of different general population can play a vital role in
shaping the prevention behavior against COVID-19,76,77 so the

study of these components in different communities and between
different groups seems necessary.

Strength and weakness

One of the most important strengths of this study was that all
stages of the study were conducted with two researchers and in all
stages, in cases of disagreement, the third person and consensus
were used. In addition, registering the protocol of this study and
reviewing and modifying it in the PROSPERO platform is the
strength of this study. A large number of the included studies did
not report the validity and reliability of the questionnaires. The
main reason for this is the rush to publish articles related to coro-
navirus disease. The included studies were from both high- and
low-income countries and therefore generalization of results to all
countries should be donewith caution. On the other hand, owing to
the high speed of publication of articles in this field, some other
studies may be published at the time of writing the article and the
review process, which has been missed. Of course, owing to the
high speed of publishing articles, this limitation is inevitable.

Summary of study findings

We found that about 90% of the samples had good knowledge of
COVID-19 (overall score: 78.9%). In addition, 100% of the samples
were reported positive attitudes regarding COVID-19 (overall score:

Fig. 2. The percentage of the included studies based on location (A) and data collection methods (B).
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Table 1
Summary characteristics of the included studies.

Reference (Author,
Year)

Journal Location Study Design Data Collection tool Sample Size Male (%) Mean Age or range

Adesegun et al., 202027 American
Journal of Tropical
Medicine and Hygiene

Nigeria Cross-sectional Online questionnaire/
Google Form

1015 45.9 26.6

Alahdal et al., 202028 Journal of Infection and
Public Health

Saudi Arabia Cross-sectional Online questionnaire/
Google Form

1767 25 18-60þ

Al-Hanawi et al., 202029 Frontiers in Public
Health

Saudi Arabia Cross-sectional Online questionnaire/
SurveyMonkey

3388 41.9 18-60þ

Alhazmi et al., 202030 Journal of Public Health
Research

Saudi Arabia Cross-sectional Online questionnaire/
Google Form

1513 45 18-60þ

Alobuia et al., 202031 Journal of Public Health USA Cross-sectional Telephone survey 1216 48 18-60þ
Amalakanti et al.,

202032
Indian Journal of
Medical Microbiology

India Cross-sectional Online questionnaire/
Google Form

1837 56.5 16-50þ

Ashiq et al., 202033 Bangladesh Journal of
Medical Science

Pakistan Cross-sectional Online questionnaire/
Google Form

316 46.5 16-40þ

Azlan et al., 202034 PLOS ONE Malaysia Cross-sectional Online questionnaire/
Survey Monkey

4850 42.1 34

Baig et al., 202035 PLOS ONE Saudi Arabia Cross-sectional Online questionnaire/
Google Form

2117 52.5 18-61þ

Bates et al., 202036 Journal of
Communication in
Healthcare

Colombia Cross-sectional Online questionnaire 482 28.1 18-50þ

Bdair et al., 202023 Asia Pacific Journal of
Public Health

Saudi Arabia Cross-sectional Questionnaire 575 57.4 NR

Clements, 202037 JIMIR public health and
surveillance

USA Cross-sectional Online questionnaire/
MTurk platform

1034 58.2 37.11

Domiati et al., 202038 Frontiers in Medicine Lebanon Cross-sectional Online questionnaire/
Google form

410 42 �18-65þ

Elayeh et al., 202039 PLOS ONE Jordan Cross-sectional Online questionnaire/
Google Form

2104 24.6 18-55þ

Fallahi et al., 202040 Journal of Military
Medicine

Iran Cross-sectional Online questionnaire 836 27.5 �25-55þ

Ferdous et al., 202041 PLOS ONE Bangladesh Cross-sectional Online questionnaire/
Google form

2017 59.8 12e64

Gao et al., 202042 BMC Public Health China Cross-sectional Online questionnaire
survey/Wenjuanxing
platform

2136 21.9 33.1 ± 8.8

Ghazi et al., 202043 Public Health Education
and Training

Iraq Cross-sectional Online questionnaire/
Google Form

272 58.1 36.35 ± 7.87

Haftom et al., 202044 Infection and Drug
Resistance

Northern Ethiopia Cross-sectional In site/Self-
administered
questionnaire

331 69.5 18e69

Hager et al., 202045 PLOS ONE Egypt, Nigeria Cross-sectional Online survey/Google
Form

1437 52.5 18e59þ

Hezima et al., 202046 Eastern Mediterranean
Health Journal

Sudan Cross-sectional Online survey/Google
Form

812 54.2 18þ

Honarvar et al., 202047 International Journal of
Public Health

Iran Cross-sectional In site/interview 1331 47.3 36 ± 13.9

Hossain et al., 202048 PLOS ONE Bangladesh Cross-sectional Online/email.public
groups on Facebook

2157 54.1 33.48 ± 14.65

Jadoo et al., 202049 Journal of Ideas in
Health

Iraq Cross-sectional Online questionnaire/
Google Form/

877 41.7 all

Kakemam et al., 202050 Frontiers in Public
health

Iran Cross-sectional Online questionnaire/
Porsline

1480 42.8 31.29

Kasemy et al., 202051 Journal of
Epidemiology and
Global Health

Egypt Cross-sectional Online questionnaire/
Google Form

3712 47.8 23.31 ± 13.28

Lau et al., 202052 Journal of global health Philippines Cross-sectional Online questionnaire/
SurveyCTO platform

2224 7.3 41.3

Mousa et al., 202053 Sudan Journal of
Medical Sciences

Sudan Cross-sectional Online questionnaire/
WhatsApp, Telegram
groups, Facebook, and
Twitter

2336 39.3 17-51þ

Ngwewondo et al.,
202054

PLOS neglected tropical
diseases

Cameroon Cross-sectional Online questionnaire/
WhatsApp, email,
websites accounts

1006 46.9 33 ± 11.2

Nicholas et al., 202055 The Pan AfricanMedical
Journal

Cameroon Cross-sectional In site/questionnaire 545 56 18-50þ

Pascawati et al., 202056 International Journal of
Public Health Science

Indonesia Cross-sectional Online survey/
WhatsApp

155 49.7 11-60þ

Paul et al., 202057 PLoS ONE Bangladesh Cross-sectional Online survey/
Facebook and email

1589 60.5 18-45þ

Roy et al., 202061 India Cross-sectional 662 48.6 29.9

(continued on next page)
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79.8%) and slightly more than 93% of samples performed satisfac-
tory practices (overall score: 74.1%). The level of knowledge, atti-
tudes, and practices is slightly high in the Asia continent. About 90%
of the studies used an online questionnaire to collect data, and the
most used platforms included Google form, SurveyMonkey, and
Qualtrics. The most important social media through which the
questionnaires were distributed were Facebook, WhatsApp, and
Telegram. The most important sources for learning and staying up
to date about COVID-19 mentioned in the studies were television,
social media, the internet, radio, and friend and relatives.

Our result showed a high percentage of knowledge, attitudes,
and practices in Asian countries. The probable reason for these
higher percentages could be related to the factors such as the initial
spread of the virus from this continent and the emergency acts that
were taken earlier than other continents in this continent.78,79

However, owing to the lack of studies in developed countries and
the change of some factors related to knowledge, attitude, and
practice over the past year, the generalizability of these results is
low.

The finding of our systematic review demonstrated good
knowledge about COVID-19. In most studies, more than 80%
of the participants had a good knowledge of issues such as
causes, symptoms, ways of transmission, and ways of pre-
vention. In addition, most participants had a high level of

Table 1 (continued )

Reference (Author,
Year)

Journal Location Study Design Data Collection tool Sample Size Male (%) Mean Age or range

Asian Journal of
Psychiatry

Online questionnaire/
Google Forms

Rahman et al., 202058 Bangladesh Medical
Research Council
Bulletin

Bangladesh Cross-sectional Online/Facebook,
WhatsApp, Viber self-
administered and face
to face interview

1549 58 18-60þ

Rajeh, 202059 The Open Dentistry
Journal

Saudi Arabia Cross-sectional Online survey/
Facebook, WhatsApp,
and Twitter

521 31.7 36.24

Reuben et al., 202060 Journal of Community
Health

Nigeria. Cross-sectional Online survey/emails,
WhatsApp and other
social media

589 59.6 18e59

Sari et al., 202062 Journal of Community
Health

Indonesia Cross-sectional Online questionnaire/
Google Forms/
WhatsApp

201 46.3 35.5

Sayedahmed et al.,
202063

Scientific African Sudan Cross-sectional Online questionnaire/
via Google

1718 38 12-50þ

Sengeh et al., 202064 BMJ Open Sierra Leone Cross-sectional In site/questionnaire 1253 52 18-60þ
Susilkumar et al.,

202065
International Journal Of
Research In
Pharmaceutical
Sciences

India Cross-sectional Online questionnaire/
Google Forms

1015 49.3 20-60þ

Tariq et al., 202067 Disaster Medicine and
Public Health

Pakistan Cross-sectional Online survey/social
media and authors own
network

2121 13.7 21.8 ± 4.13

Tandon et al., 202066 Journal of Family
Medicine and Primary
Care

India Cross-sectional Online questionnaire/
online via mail and
social media platforms

323 45.6 33.8

Van Nhu et al., 202068 Journal of Community
Health

Vietnamese Cross-sectional Online survey
questionnaire

1999 21.7 18e59

Xu et al., 202069 Journal Of Medical
Internet Research

China Cross-sectional Online survey/
WhatsApp, Twitter

8158 37 18-60þ

Yang et al., 202070 Journal of Advanced
Nursing

China Cross-sectional Online questionnaire/
WeChat, Sina Weibo,
QQ

919 21.7 18þ

Yousaf et al., 202071 Social Work in Public
Health

India Cross-sectional Online questionnaire/
WhatsApp, Facebook,
and Instagram

516 32.6 16-45þ

Yue et al., 202072 Journal of Community
Health

China Cross-sectional Online questionnaire/
WeChat, QQ

517 46.23 15e60

Zhong et al., 202073 International Journal of
Biological Sciences

China Cross-sectional Online questionnaire 6910 34.3 16e50�

*NR: not reported.

Fig. 3. The percentage of included studies based on quality score.
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knowledge about symptoms such as high fever and dry
cough, breathing difficulty and a small number had sufficient
knowledge about other symptoms such as chills, headache,
muscle pain, sore throat, and loss of taste or
smell.28,33,34,41,49,50,57,63 More than 90% of the participants
considered air droplets as a way to spread. This good level of
knowledge can be due to widespread information through
various means such as public media (television and radio),
social media, and government announcements. In addition,
preparing several guidelines and reports by WHO, CDC, and
local government in times of outbreak and easy access to
them have increased the level of information and knowledge
of individuals regarding COVID-19.28,29,37,45,50,53,60,69 On the
other hand, factors such as low literacy level, older age, and
the presence of the rural population in the samples were

among the factors that have reduced the level of knowledge
in the studies.31,35,64

In this review, participants showed a positive attitude
regarding COVID-19. Almost all participants believed in the
importance of handwashing, disinfecting surfaces, using masks to
prevent the spread of infection, resting at home in the event of
symptoms, and maintaining social distance and limited contact. Of
course, in some cases, there was a negative belief that it could be
due to differences in instructions and guidelines by different in-
stitutions, such as what was about wearing a face mask at the
beginning of the pandemic, and then it was recommended that
the whole population should use a mask.23,34,38,41,80,81 Such cases
show the importance of integrated guidelines and the focus of
decision-making in times of crisis.39,82e85 Although having a
responsible organization can help make better and faster

Table 2
Results related to coronavirus-related KAPs components of the included studies.

Reference (Author, Year) Overall level of KAP components

Knowledgea

Level (%)
Attitudesb

Level (%)
Practicesc

Level (%)

Adesegun et al., 202027 Good (78) Positive (66) Satisfactory (60.4)
Alahdal et al., 202028 Good (58) Positive (95) Satisfactory (81)
Al-Hanawi et al., 202029 Good (81.6) Positive (77.5) Satisfactory (52.3)
Alhazmi et al., 202030 Good (81.3) Positive (86.6) Satisfactory (81.9)
Alobuia et al., 202031 Good (59) Positive (63) Satisfactory (67)
Amalakanti et al., 202032 Good (94.4) Positive (70) Satisfactory (77)
Ashiq et al., 202033 Good (95.8) Positive (87.6) Satisfactory (94.3)
Azlan et al., 202034 Good (80.5) Positive (83.1) Satisfactory (73.4)
Baig et al., 202035 Good (68.1) Positive (93.1) Satisfactory (97.7)
Bates et al., 202036 Good (79.3) Positive (63.5) Satisfactory (91.7)
Bdair et al., 202023 Poor (51.1) Positive (51.8) Satisfactory (76.2)
Clements, 202037 Good (80.8) NR Satisfactory (69.5)
Domiati et al., 202038 Good (75) Positive (78.4) NR
Elayeh et al., 202039 Good (60.9) Positive (50.7) Satisfactory (66.7)
Fallahi et al., 202040 Good (74.2) Positive (80.2) Satisfactory (67.5)
Ferdous et al., 202041 Poor (48.3) Positive (62.3) Satisfactory (55.1)
Gao et al., 202042 Good (91.2) Positive (98) Satisfactory (96.8)
Ghazi et al., 202043 Good (95.2) NR Satisfactory (NR)
Haftom et al., 202044 Poor (42.9) Positive (NA) Satisfactory (NA)
Hager et al., 202045 Good (61.6) Positive (68.9) Satisfactory (62.1)
Hezima et al., 202046 Good (78.2) Positive (89.2) Satisfactory (53.1)
Honarvar et al., 202047 Good (63) Positive (54) Satisfactory (78)
Hossain et al., 202048 Good (86) Positive (NR) Satisfactory (NR)
Jadoo et al., 202049 Good (77.8) Positive (70.1) Satisfactory (85.5)
Kakemam et al., 202050 Good (87.5) Positive (67.6) Satisfactory (75.2)
Kasemy et al., 202051 Good (64.1) Positive (75.9) Satisfactory (50.1)
Lau et al., 202052 Good (85.3) Positive (67) Satisfactory (82.2)
Mousa et al., 202053 Good (84.7) Positive (80.2) Satisfactory (72.2)
Ngwewondo et al., 202054 Good (84.1) Positive (69) Satisfactory (60.8)
Nicholas et al., 202055 Good (53.7) Positive (73.5) Satisfactory (60.9)
Pascawati et al., 202056 Good (97.4) Positive (68.3) Satisfactory (82.5)
Paul et al., 202057 Poor (67) Positive (52.4) Unsatisfactory (44.8)
Roy et al., 202061 Good (NR) Positive (86.7) NR
Rahman et al., 202058 Good (57.6) Positive (80.5) Satisfactory (76.1)
Rajeh, 202059 Good (99) Positive (99.6) Satisfactory (73.3)
Reuben et al., 202060 Good (99.5) Positive (79.5) Satisfactory (81.1)
Sari et al., 202062 Good (98) Positive (96) Satisfactory (NA)
Sayedahmed et al., 202063 Good (68.3) Positive (89.9) Unsatisfactory (48.5)
Sengeh et al., 202064 Good (51.5) Positive (83) Unsatisfactory (41.1)
Susilkumar et al., 202065 Good (81) Positive (91.1) Satisfactory (87.7)
Tariq et al., 202067 Poor (49.2) Positive (NR) Satisfactory (NR)
Tandon et al., 202066 Good (99) Positive (97) NR
Van Nhu et al., 202068 Good (92.2) Positive (68.6) Satisfactory (75.8)
Xu et al., 202069 Good (93.7) Positive (99.2) NR
Yang et al., 202070 Good (85.2) Positive (92.9) Satisfactory (84.4)
Yousaf et al., 202071 Good (88.9) Positive (73.3) Satisfactory (93)
Yue et al., 202072 Good (57) Positive (93.3) Satisfactory (68)
Zhong et al., 202073 Good (90) Positive (94.1) Satisfactory (97.2)

*NA: not report.
a Knowledge: (good �50), (poor <50).
b Attitude: (positive �50), (negative <50).
c Practice: (satisfactory �50), (unsatisfactory <50).
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decisions, in such cases, political pressure is exerted by govern-
ments that such organizations should put the health of the people
at the top and not refuse to make the right decisions due to po-
litical pressures.11,31,86e88

In general, the level of practice of the participants in the studies
was satisfactory. However, despite the good knowledge and pos-
itive attitude of the participants, the level of practice was still
sometimes lower than expected. Numerous reasons for unsatis-
factory practices have been cited in studies. Lack of availability (for
example, masks and disinfectants), imposing financial costs on
participants, ambiguity in instructions, not getting used to new
conditions such as staying home and wearing a mask, exhaustion
from existing conditions, and anxiety and stress of disease were
among the causes mentioned in the studies.41,56,73,89e91 In this
regard, some countries have imposed strict laws and penalties on
people who do not follow the guidelines to improve their per-
formance, but in many countries under study, such laws do not
exist and have not been applied.38,50,61,92,93 Another factor that
affects the performance of individuals was the presence of
decision-makers in public and social media. Seeing a person
without a mask at the height of a pandemic hurt a person's good
practices.

Given the diversity of settings and questionnaires, the authors
of this article recommend that there be a need to design an in-
tegrated online system to assess the knowledge, attitudes, and
practices of the population about health-related crises. Designing
such an integrated system can help better compare countries
because integrated items are used for comparison. On the other
hand, designing such a system and disseminating its results can
accelerate integrated decision-making and improve crisis man-
agement. On the other hand, the existence of such an integrated
system can lead to an increase in solidarity, which was empha-
sized by the World Health Organization during the corona
pandemic.94,95

Conclusion

This systematic review showed that the KAP components in the
participants are at an acceptable level. In general, knowledge was
at a good level, the attitude was positive and practice was at a
satisfactory level. Providing accurate and up-to-date information
in times of crisis and disseminating them through responsible
institutions and the mass media and holding online training

Fig. 4. The number of investigated components in the included studies. Fig. 5. The percentage of studies based on the knowledge (K), attitudes (A), and
practices (P).

Table 3
Meta-analysis of the pooled overall score of KAP components.

Component Location Number of studies Score (%) 95% CI Z-value P-value

Knowledge Africa 11 74.1 63.5, 82.5 4.13 0.001
America 3 74.0 52.6, 88.0 2.17 0.001
Asia 33 83.8 79.5, 87.4 11.1 0.001
Overall 47 78.9 96.1, 86.2 5.02 0.001

Attitude Africa 10 78.7 68.7, 86.1 4.93 0.001
America 2 63.2 35.1, 84.6 0.91 0.359
Asia 31 85.0 80.8, 88.4 11.4 0.001
Overall 43 79.8 96.1, 87.5 4.70 0.001

Practice Africa 10 59.6 48.5, 69.9 1.69 0.090
America 3 78.5 61.5, 89.3 3.06 0.002
Asia 26 81.5 76.9, 85.4 10.3 0.001
Overall 39 74.1 56.0, 86.5 2.55 0.011

CI, confidence interval; KAP, knowledge, attitudes, and practices.

S. Saadatjoo, M. Miri, S. Hassanipour et al. Public Health 194 (2021) 185e195

192



courses can help increase people's knowledge, attitudes, and
practices.
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a b s t r a c t

Objectives: In the face of the SARS-CoV-2 pandemic, people with dementia and their carers are contending
with serious challenges to their health and wellbeing, due to risk of severe illness, limiting of social contact
and disruption to usual activities. Many forms of support for people with dementia and their carers,
including singing groups, have moved online using videoconferencing. Previous research has demonstrated
the benefits of group singing, which include cognitive stimulation, meaningful activity and peer support.
However, although we know which aspects of the singing group experience participants find helpful, we do
not know how this experience translates into an online videoconferencing format, and this is a very new
field with little existing research. This article reviews the literature pertinent to online singing interventions
and uses the findings to develop some suggestions for running an online singing group.
Study design: Scoping review.
Methods: Systematic literature searches were conducted in EMBASE, Medline, CINAHL, PsycINFO and
Web of Science. Owing to the paucity of existing research, searches were also conducted in Google
Scholar. The scope of the review covered five related areas: online music making and music therapy,
telemedicine and telecare, everyday technology for people with dementia, digital arts and dementia, and
use of technology for social interaction and leisure. Our analysis aimed to integrate the results to inform
the implementation of online singing groups for people with dementia.
Results: Scoping of evidence from discrete fields of enquiry and different disciplinary traditions can
inform the delivery of online singing in dementia. This literature also yields useful insights into the role
of the carer and how best to support participants to use technology. Barriers and facilitators to online
singing were found to relate both to the technology and to the individual participant.
Conclusion: Lockdown restrictions have led to much innovation, and this is likely to lead to changes in
practice even after normal life resumes. The suggestions in this article will be helpful primarily for
practitioners moving into online work and researchers investigating this novel area. They may also be
useful to commissioners and policymakers because they reflect current knowledge about best practice.

© 2021 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.

Background

For people with dementia, the restrictions imposed by
pandemic-related lockdowns and the cessation of usual activities
mean that routines are disrupted, support networks are compro-
mised, and meaningful activities outside the home are suspended.13

It is likely that loneliness and confusion resulting from the abrupt
loss of many forms of support are compounded by lack of the
cognitive stimulation which slows mental decline in dementia.4 In
short, the pandemic could have a profoundly negative impact on the
lives of people with dementia and on their family carers.

Fortunately, in many cases, family visits, activities and support
groups for people with dementia and their carers have moved
online. Practitioners have responded to the crisis in dementia care
with creativity and innovation by harnessing digital technology.
Videoconferencing platforms offer relatively cheap and accessible
means for groups to meet face to face but virtually. Activity videos
uploaded to YouTube or streamed via Facebook Live are perhaps
even easier to access, with the advantage that they can be revisited
at any time. Consequently, many people with dementia and their
carers have turned to technology to maintain their activities and
social connections. The experiences of people with dementia, their
carers, and musicians over the past months have shown that
singing groups can take place online in a way which, although far
from ideal, nevertheless offers a meaningful and worthwhile
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experience to those who participate. Therefore, this article focuses
on replicating the community singing experience online.

Interest in the possible benefits of musicking for people with
dementia and their carers has increased in recent years, and
research evidence is growing. The most recent Cochrane systematic
review found moderate evidence that music therapy improved
depressive and behavioural symptoms in people with dementia.5

However, all the studies included in the Cochrane review were
conducted in residential care settings. There has been less focus on
musical interventions for people with dementia living in the
community, who represent a majority of those with the condition.6

Singing groups are an example of a popular community-based
intervention which may have benefits for both people with de-
mentia and their family carers. Previous research has indicated
some of the potential benefits of singing for people with dementia
and their carers: improvement of some cognitive functions and
reduced depression;7 providing meaningful and enjoyable
activity;8 improving memory, social inclusiveness and mood;9 and
sustaining or strengthening relationship within caring dyads.10,11

This evidence is promising but inconclusive, given that studies in
this area are still scarce, and those that are conducted tend to have
small samples and effect sizes. Furthermore, online singing is a
new, unexplored field, and we do not currently know how these
possible benefits carry over to this format.

Looking to the future, remotely delivered singing sessions offer
potential advantages, especially for those who are unable to attend
in person because of transport, mobility or timing issues. Even after
singing groups can resume in their usual format, there may still be
an appetite for online groups. If we can suggest ways that the key
features of group singing can be replicated in online sessions, this
information will provide a basis for future development and eval-
uation of this approach. Although there is very little existing
research about online singing for people with dementia, a large
quantity of relevant research in other areas can offer insight and
evidence about some pertinent issues.

Aims

The aim of this scoping review is to analyse existing literature to
inform the development and implementation of online singing for
people with dementia. To accomplish this, we examine both the
literaturewhich is directly relevant to the implementation of online
singing in dementia and the wider literature that pertains to this
topic. Because the purpose of this review is to inform the process of
implementing telesinging, the analysis of literature focuses on is-
sues relating to implementation, such as accessibility and feasi-
bility, rather than on the outcomes and effects of the interventions.
However, outcomes are mentioned where they are relevant.

Methods

A scoping reviewwas conducted tomap the relevant and related
literature.12 Systematic searches identified any existing literature
about videoconferenced singing for people with dementia. Subse-
quent, broader searches were conducted to explore relevant bodies
of literature that could be applied to online singing in dementia.

Systematic searches

Systematic literature searches were conducted in EMBASE,
Medline, CINAHL, PsycINFO and Web of Science in August 2020.
Combinations of the following search terms were used: music,
music therapy, singing, telecare, telemedicine, dementia, video
calling, videoconferencing, technology, internet, online. These
terms were identified a priori by the authors, based on their

knowledge of music therapy, dementia and technology research.
Table 1 sets out the search strategy as it was implemented (the
structure was adapted as appropriate for each database).

Owing to the expected paucity of published research on this
topic, any article was included if it discussed remotely delivered
music or singing for peoplewith dementia using videoconferencing
technology, regardless of whether it was an empirical study or not.
Conference proceedings were also considered for inclusion. Given
the newness of the technology used, articles published before 2010
were excluded.

Searches for related literature

To find literature which was most relevant, influential and
recent, and pertinent to telesinging, additional searches weremade
using Google Scholar. The articles returned in the searches tended
to fall into one of five areas at the intersections of research into
digital music making, technology as a medium for psychosocial
interventions in dementia, and the use by people with dementia of
new technology for health, leisure or to maintain independence.
The relevance of each area is outlined below:

� Digital arts and dementia. This topic helps us to understand
how people with dementia engage with and respond to arts-
based activities delivered through a digital medium.

� Everyday technology and dementia. Research in this area can
demonstrate how technology and accompanying instructions
can be adapted to be accessible and dementia-inclusive.

� Remotely delivered music or music therapy, including music
teaching. This area gives insight into how digital music making
can be optimised, overcoming technical challenges and
troubleshooting.

� Technology for social interaction and leisure. Studies
involving use of technology by people with dementia for social/
leisure reasons (as opposed to household tasks) can show us
what kinds of software and hardware are accessible and helpful.

� Telemedicine/telecare and dementia. Studies in this field can
give insight into whether a healthcare service usually delivered
in person can be successfully adapted into a remote format.

The articles retrieved in these searches were read and briefly
summarised. Because the main purpose of this review was to
inform the implementation of telesinging, the focus of this enquiry
was not the effects of the interventions described in the studies, but
rather issues surrounding the accessibility and feasibility of their
implementation, as well as the motivations behind their initiation.
However, the impacts of the intervention were noted where
relevant.

Results

Findings from systematic search

Fig. 1 shows how articles indexed by the main databases were
assessed for inclusion in the review. Most of the articles excluded
after reviewing full texts related to the use of technology by people
with dementia, often including musical components. However,
none of these articles described musical interventions delivered
remotely using videoconferencing technology. Table 2 lists the ar-
ticles which were excluded and the reasons for their exclusion;
some of these articles are discussed later in this article under
“Literature related to telesinging”. The single article included from
the systematic search is a journal article in Japanese from 2014
which describes music therapy conducted via Skype with people
with dementia.13 Although the article itself could not be obtained,
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the final report from the same project was downloaded from the
study's website, and run through online translation software. The
resulting translation was sufficiently clear to be able to surmise the
study's methods and findings.

In this study, three participants who were diagnosed with de-
mentia received individual music therapy via a video-calling plat-
form (Skype).13 The therapist used CDs of personalisedmusic which
were created for each participant in the study, but additional
description of session format is not provided. The effects of the
therapy were assessed using the BEHAVE-AD scale for measuring
behavioural and psychological symptoms of dementia (BPSD) and a
technology which monitored the number of times the participant
smiled during the session. The study found that BPSD decreased in
two participants and was unchanged in one, while the number of
smiles increased in two cases, and decreased in one. Questionnaires

completed by participants and their family members indicated they
had noticed positive effects, including improved mood.

Although the study is very small and no firm conclusions can be
drawn from the results, it does provide some proof of principle that
music-based interventions for people with dementia can be con-
ducted using videoconferencing. However, it does not describe how
the participants responded to using Skype, nor how they interacted
with a remote music therapist. To explore how telesinging in-
terventions can be implemented and optimised, it is necessary to
draw on other, more tangentially related literature.

Literature related to telesinging

The broader searches of related literature from all sources
enabled us to investigate the contribution of a range of disciplines
to the topic of telesinging in dementia. Here we outline the evi-
dence drawn from each field of enquiry and show how it may be
applied to our area of interest.

Digital arts and dementia
A frequent theme in the literature about digital arts was the

design of activities and technology to facilitate participation of
people with dementia. This work points to the importance of
balancing accessibility with population-appropriate technology.
Ford et al.14 implemented a programme in a residential care setting
using publicly available software applications (apps), selected for
their simplicity and to exclude any that might be experienced as
infantilizing. Peeters et al.15 emphasised the importance of an 'easy
interface that is low tech' in their development of a personalised
music and picture player.

Digital arts interventions are rarely designed for people with
dementia to use independently, but are typically a shared activity
between care partners, or in a group. While frequent interaction
with the app is an indicator of engagement, Luyten et al.16 found
that their touchscreen art installation 'VENSTER' stimulated more
interactions among the group than it did between individuals and
the installation. Successful engagement with digital arts in-
terventionsmay be associated with enthusiastic involvement of the
carer; Golden et al.17 observed that carers needed a lot of prompting
to use an arts app, and reflected that the project may have added to
their sense of ‘burden’. This implies that the perspectives of both
the carer and person with dementia need to be considered in
developing digital tools.

Everyday technology and dementia
The literature around the use of everyday technology by people

with dementia examines barriers to engagement, while chal-
lenging some commonly held views. A qualitative study by Nygard
et al.18 found that the most important factors driving technology
use were the embodiment of the physical movements required to
operate it and a perceived need for the particular technology. They
reported that people with dementia could learn to use new, com-
plex technology, provided they were highly motivated to do so.19

There was consensus among authors that tailoring technology to
the specific needs of a person with dementia and training in its
usedindividualisation, was vital.19e21 Furthermore, Bartels et al.22

indicated that people with dementia were able accurately to
assess their own capabilities with regard to technology use.

Remote music therapy and music teachingdindividual versus group
experience

Although music teaching and music therapy are dissimilar in
their aims, they encounter similar challenges when transferring to
an online format. Research in music education indicates there may
be subtle shifts in session dynamics when interaction is online; one

Table 1
Search strategy for databases.

Line
number

Search terms

1 TOPIC: (DEMENTIA)
2 TITLE: (dement* OR alzheimer*)
3 TITLE: (“nursing home*” OR “care home*”

OR “residential care”)
4 #1 OR #2 OR #3
5 TOPIC: (TECHNOLOGY)
6 TOPIC: (INTERNET)
7 TITLE: (web* OR internet* OR email* OR tablet* OR

android* OR smartphone* OR facebook* OR skype*
OR zoom* OR whatsapp* OR instagram* OR twitter*
OR wechat* OR software* OR app OR “social network*”
OR “social media*” OR “video call*” OR “video conferenc” OR
“everyday technolog*”)

8 #5 OR #6 OR #7
9 TOPIC: (MUSIC)
10 TOPIC: (MUSIC THERAPY)
11 TITLE: (music* OR sing OR sings OR singing OR singer* OR song* OR

choir* OR choral* OR playlist* OR listen* or concert*)
12 #9 OR #10 OR #11
13 #4 AND #8 AND #12

Records idenƟfied 
through database 

searching
(n = 381)

AddiƟonal records 
idenƟfied through other 

sources
(n = 0)

Records aŌer duplicates 
removed
(n = 272)

Records screened 
(Ɵtle/abstract)

(n = 272)

Records excluded
(n =  256)

Full-text arƟcles 
excluded 
(n = 15)

Full-text arƟcles 
assessed for eligibility

(n = 16)

Studies included in 
review
(n = 1)

Fig. 1. PRISMA diagram for systematic literature search.
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study found that online lessons were more dominated by verbal
activity with less demonstration by teachers and students.23

Three music therapy articles provide some insight into video-
conference sessions. Baker and Krout24 conducted a proof-of-
concept study which compared face-to-face music therapy ses-
sions with Skype© sessions for an adolescent with Asperger's
syndrome. They found that the client liked using the technology
and was more ready to engage and offer suggestions over Skype
than in person. The therapist found that not being able to play
guitar together and poor sound quality were limitations, but one-
to-one, songwriting-based music therapy seems well-suited to
videoconference delivery because it does not rely on synchronous
playing.

Lightstone et al.25 present a case study in which a veteran with
complex PTSD attended music therapy via videoconferencing. Use
of an established Canadian telehealth network meant that the
internet connection was fast, secure and stable. Remote therapy in
this case seemed as effective as in-person therapy. There is no
mention in the article of any issues relating to latency or sound

quality, probably because latency will have a less pronounced effect
on individual sessions than onworkwith several people in different
locations. Using a custom-built virtual reality (VR) environment,
Tamplin et al.26 explored the possibility of group singing over the
internet for people with quadriplegia. Low latency audio was ach-
ieved via a software platform called JackTrip. Participants reported
that the latency between audio and video of about 1 s did not affect
their singing experience, and that VR reduced their inhibitions
about singing in front of other, but may have made it harder to read
social cues. VR also facilitated the experience of “going somewhere”
for singing sessions. Although the JackTrip technology enabled real
time group singing, the level of technical involvement and set-up
needed may present barriers for participants joining a singing
group from their own home.

Technology for social interaction and cognitive stimulation
The group singing experience may be characterised as a social

and leisure activity as much as a therapeutic intervention designed
to support wellbeing and improve quality of life. The literature in

Table 2
Papers screened for inclusion at full text level and reasons for their exclusion.

Authors Year Title Journal/Conference Reason for excluding

Ford et al.1 2019 Evaluating the Impact of Music & Memory's
Personalised Music and Tablet Engagement
Program in Wisconsin Assisted Living
Communities: Pilot Study

JMIR Aging Study is about the use of personalised music
and entertainment/leisure apps but does not
include videoconferencing.

Gilson et al.2 2019 Using Computer Tablets to Improve Moods for
Older Adults With Dementia and Interactions
With Their Caregivers: Pilot Intervention Study

JMIR Formative Research Article discusses an individualised tablet
engagement programme but is not about music
or videoconferencing.

Golden et al.3 2017 The Challenges of Developing a Participatory
Arts Intervention for Caregivers of PersonsWith
Dementia

Cureus Article reports the results of an intervention
based on pre-recorded videos of arts activities.

Han et al.4 2020 Cognitive Intervention With Musical Stimuli
Using Digital Devices on Mild Cognitive
Impairment: A Pilot Study

Healthcare Study is about a technology- and music-based
approach to Cognitive Stimulation Therapy, but
does not use videoconferencing.

Imtiaz et al.5 2018 A Mobile Multimedia Reminiscence Therapy
Application to Reduce Behavioral and
Psychological Symptoms in Persons With
Alzheimer's

Journal of Healthcare
Engineering

Article describes the creation of a multisensory
music/pictorial app to reduce behavioural
symptoms, but does not involve
videoconferencing.

Le Navenec &
Parr Vijinski6

2015 A Case Study of the Responses of a Person With
Semantic Dementia to the Use of Music With
Active Video

Neurodegenerative Diseases Article describes using video clips played to the
person with dementia during music sessions,
not videoconferencing.

McCabe et al.7 2019 Designing a Better Visit: Touch Screen Apps for
People Living With Dementia and Their Visitors

Neurodegenerative Diseases Study is about use of touchscreen tablets by
dyads, but does not involve videoconferencing.

Nezerwa et al.8 2014 Alive Inside: Developing Mobile Apps for the
Cognitively Impaired

IEEE Long Island Systems,
Applications and Technology
Conference

Article describes the creation of a musical app,
but videoconferencing is not involved.

Peeters et al.9 2016 Designing a Personal Music Assistant That
Enhances the Social, Cognitive, and Affective
Experiences of People With Dementia

Computers in Human Behavior Study deals with use of a personal music- based
techology for people with dementia, but no
videoconferencing.

Samuelsson &
Ekstrom10

2019 Digital Communication Support in Interaction
Involving People With Dementia

Logopedics, Phoniatrics,
Vocology

Study deals with the use of technology to
stimulate and prolong conversation between
caring dyads. Videoconferencing is not
involved.

Tak et al.11 2015 Computer Activities for Persons With Dementia The Gerontologist Article discusses use of computers by people
with dementia to carry out everyday leisure
activities.

Tsolaki et al.12 2015 New Technologies and Dementia Neurobiology of Aging Article is an overview of different technology-
related projects but videoconferencing is not
mentioned.

Tsolaki et al.13 2015 Our Experience With Informative and
Communication Technologies (ICT) in Dementia

Hellenic Journal of Nuclear
Medicine

Article is an overview of various technology
based interventions. Videoconferencing is not
mentioned. (Similar work to the other Tsolaki
et al. paper.)

Varshney
et al.14

2019 Dementia: A Cognitive Disability and Role of
Non-Pharmacological Intervention Alzhatv in
Cognitive Remediation

American Journal of Geriatric
Psychiatry

Article is about watching pre-recorded family/
entertainment/orientation videos.

Yamagata
et al.15

2013 Mobile App Development and Usability
Research to Help Dementia and Alzheimer
Patients

Ninth Annual Conference on
Long Island Systems,
Applications and Technology

Study deals with development of apps for
people with dementia for social/leisure
activities, but not videoconferencing. Same
project as Nezerwa et al. (2014)
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this area largely concerns the use of tablet devices, as these are
considered portable, accessible and user-friendly.27 It includes
several instances of digital devices being used to support conver-
sation and interaction between people with dementia and their
carers.28e30 Samuelsson and Ekstrom (2019) found that using a
tablet with photos, music and videos produced conversations be-
tween nurses and people with dementia that were less one-sided
and covered a wider range of topics. Ferm et al.29 showed that
the device itself can become a stimulus to conversation, prompting
discussion of developments in technology and experiences of using
the device.

Several articles emphasise the importance of functional and
reliable technology in facilitating further engagement. In a study of
videoconferencing technology to connect with older people in
remote parts of Finland, researchers found that robust technology
and previous experience of use enabled successful participation,
whereas lack of experience, technical problems and negative self-
perception as a user of technology were seen as barriers.31 Ferm
et al.29 support this finding, stressing the importance of ensuring
that initial experiences with technology are positive.

Telemedicine and telecare
There are many studies in telemedicine, so priority was given to

more recent papers concerning at-home videoconferencing.
Because telemedicine is driven by the potential to make economic
savings in health care, there is a risk of bias in the literature which
we could not control for in this review. That said, a number of
studies have shown that dementia diagnostic testing conducted
remotely via videoconferencing is not inferior to in-person testing,
in terms of reliability.32e35 Participants were often very willing to
use telemedicine because they lived in an underserved commu-
nity.36 People with dementia and their families readily accepted
telemedicine, confounding researchers’ expectations.37 However,
30% of patients said that they felt more anxious in a video
appointment than they would have done face to face. Moo et al.38

compared people who accepted videoconferenced telemedicine
to thosewho declined, and found that themain reason for declining
was lack of a computer. Satisfaction with telemedicine was very
high and the study showed it could be as successful as in-person
visits. In some cases, participants chose telemedicine even when
face-to-face care was available, implying good acceptability. The
present pandemic is likely to generate even higher rates of tele-
medicine. Because lack of technology is the biggest barrier to taking
part in telemedicine, the need for strategies to avoid excluding a
proportion of people with dementia is once again emphasised.

Barriers and facilitators

Given the recency of online singing, it is not surprising that the
interrogation of related literature proved more fruitful than the
direct systematic searches. This also means that dementia-specific
considerations in online singing have not emerged from our anal-
ysis. Still, the evidence gathered provides information about barriers
and facilitators which can inform the development of online singing
and which indicates how to optimise the musical experience of
participants with dementia. Moreover, what works for this popu-
lation will work for other groups. These barriers and facilitators are
summarised, first, in relation to the individual participant and their
psychological state, and second, in relation to the technology itself.

Psychological

Encountering obstacles when using technology can make par-
ticipants less motivated to engage with it in the future, so care
should be taken to minimise such problems and provide adequate

support. Getting online and using technology is itself a shared
experience for the group and may become a topic of conversation,
so it could help to reassure participants if facilitators are open about
their own experiences and challenges. In addition to providing
clear and simple instructions, previous studies indicate that sup-
port from another person to use unfamiliar technology may pro-
mote successful participation.

The experience of people with dementia in the online session
may bemore dependent on their interactionwith their carer than it
would be in a face-to-face session. The carer will also have more
insight into how the person with dementia is responding to and
engaging with the session. It follows that it may be helpful for the
facilitator to provide some tips or instructions about how carers can
maximise the person's enjoyment of the session, and in turn the
facilitator can learn from the carer's feedback about how their
person responds.

Because peer support and sharing knowledge between carers is
an important part of the singing group experience for attend-
ees,8e10 facilitators of online activities may wish to consider how
they can support carers to build or maintain similar relationships in
the online format (e.g. breakout rooms, text-based chat).

It is inevitable that not everyone will be able to access the
required technology to join an online session, so facilitators should
think carefully about what alternative formats they can offer to
avoid excluding these participants.

Technological

Technology should be appropriate to the intended population
and tailored to their needs and existing knowledge. The accessi-
bility of the user interface is important; ease of use and function-
ality characterise successful applications of technology. It should
not be assumed that people with dementia and their carers are
novice technology users.

We know that group music-making is highly reliant on inter-
participant synchronicity which makes its adaption to an online
format a challenge. However, the existing music therapy literature
suggests that online, videoconferenced sessions are a viable pos-
sibility. Playing and singing in unison is not possible with
commonly available platforms due to audio latency. Available so-
lutions are relatively complex and costly for groups. Group facili-
tators therefore need to work within latency restrictions and adapt
the singing session to preserve a sense of togetherness and group
feeling using the technology which is available. There remains a
need for software applications to be developed to overcome the
problem of audio latency, or for existing apps to be better distrib-
uted to this consumer group.

Conclusion

The public health crisis of SARS-CoV-2 has compelled practi-
tioners to innovate to keep their singing groups musically together
while remaining socially distant. Our scoping review highlights a
number of logistical issues that can promote or inhibit the use of
online singing by people with dementia and their carers. Overall,
we found evidence of growing acceptability of digital interventions,
largely from the telemedicine literature. There is evidence of their
efficacy from remotely delivered music therapy, and evidence of
the feasibility of digital apps to support social, leisure and practical
needs. It is likely therefore that online singing could be taken up by
millions of people with dementia worldwide as a relatively inex-
pensive aid to wellbeing and social inclusion, and in fact increased
online provision could improve accessibility for those who live
outside the large urban areas where most singing groups tend to
take place. A key to scaling up this activity would be improved
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software to overcome audio latency, while also tackling digital
exclusion among older age groups. The pace of innovation in this
field is rapid and literature lags behind. This scoping review pro-
vides a benchmark for further research and innovation. It should be
useful to technology developers, researchers, service providers and
practitioners.
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a b s t r a c t

Objectives: The objective of the study is to explore parents' perceptions of COVID-19elike symptoms in
their child and attitudes towards isolating from others in the household when unwell.
Study design: The study used qualitative, semistructured interviews.
Methods: The study involved thirty semistructured telephone interviews with parents of children between 4
and 18 years. Thirty semistructured telephone interviews with parents of children between 4 and 18 years.
Results: We found four themes relating to symptom attribution (‘normalising symptoms’, ‘err on the side
of caution’, ‘experience of temperature’, ‘symptoms not normal for us’). In general, parents were more
likely to attribute symptoms to COVID-19 if a temperature was present or the symptoms were perceived
as ‘unusual’ for their family. Four themes relating to self-isolation (‘difficult to prevent contact with
children’, ‘isolation would be no different to lockdown life’, ‘ability to get food and supplies’, ‘limited
space’). Parents believed they would find isolation within the household difficult or impossible if they
had dependent children, had limited space or could not shop for groceries.
Conclusions: The findings highlight complexities in symptom perception, attribution and household
isolation. We suggest that they can be overcome by (a) providing better guidance on what symptoms
require action, (b) providing guidance as to how to prevent infection within the household and (c) by
supporting families with grocery shopping through a potential second or third wave.
© 2021 The Authors. Published by Elsevier Ltd on behalf of The Royal Society for Public Health. This is an

open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Children can spread certain illnesses readily at school and, in
order to prevent outbreaks, are encouraged to stay at homewhen ill
or until they are no longer infectious.1 How thoroughly children
and parents adhere to the rules around sickness absence is unclear.
In England, schools were closed nationally from 23rd March 2020,
to prevent the spread of COVID-192 and reopened to all children in
September. There have been concerns that some parents may
continue to send children to school when experiencing the symp-
toms of COVID-19, which include fever and cough.3

Sending a child to school while symptomatic, rather than
keeping them at home and arranging a test for COVID-19 as rec-
ommended by national guidance, may depend partly on how par-
ents interpret their child's symptoms4 and partly on whether the
parent is willing and able to keep the child off school. This in turn
may require the parent to take time off work and affect the child's
education. However, little is known about factors that are at play in
this decision-making process.

In this article, we use data from interviews that explored parents'
perceptions of COVID-19elike symptoms in their child and attitudes
towards isolating from others in the household when unwell.

Two interviewers conducted semistructured telephone in-
terviews lasting approximately 75min between 15th and 21st April
2020 (n ¼ 30, female ¼ 20). All participants were aged 18 years or
older and were the primary caregiver to a child who, from March
23rd, 2020 was not attending preschool or school in England
because of COVID-19. At the time of data collection, the recognised
symptoms of COVID-19 were a new, continuous cough and fever.
Loss of sense of smell or taste was added onMay 18th, 2020.5 At the
time of interviewing, guidance stated that individuals who sus-
pected they had symptoms should isolate as best they could from
others in the household.6

A broad discussion guide was used, covering psychological well-
being, educational activity while at home and adherence to social
distancing guidance. Results for these aspects of the interviews will
be reported elsewhere. In this manuscript, we focus on responses
relating to symptom perception, attribution, and how parents
thought theywould react to the presence of symptoms among their* Corresponding author.
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Table 1
Supporting quotes for identified themes.

Topic

Theme Quote (Participant number; Age; Gender; Ethnicity; Highest education level; Education level of oldest child living at home,
Number of children)

Symptom attribution
Normalising symptoms ‘I've not done night shift work before, there's times where I've felt a bit odd, and I've thought …’ ‘Are these symptoms?’ ‘Am I

showing symptoms of corona?’ But then you think, ‘Actually, no I'm just tired,’ and, ‘Actually, I've got a bit of a sore throat, becausee’
(P27; 25e49; Male; White; Higher education or equivalent; Secondary, 3)
‘My five-year-old did have cough, but then he gets cough around that time anyway… cough is one of those things, you know if you
get dust in the house, if it gets dusty or hay fever or whatever’ (P22; 25e49; Female; BAME; A-Levels or equivalent; Primary; 5)
‘A cough… it only lasted a day… she didn't have any other symptoms [and] she has suffered with a cough since she was young’ (P2;
25e49; Female; White; A-level or equivalent; Preschool, 2)
‘It was … 24, 48 h of this horrible tickly cough that wouldn't go away but it wasn't continual and there was no other symptoms.
Neither of the kids picked it up. So, I can only assume it was something more likely linked to hay fever or a cold’ (P26; 25e49;
Female; White; Higher education or equivalent; Primary; 2)

Err on the side of caution ‘You can carry [COVID-19], but you don't have it yourself … I just wouldn't wanna be responsible for anyone's illness’ (P13; 25e49;
Female; BAME; GCSEs or equivalent; Primary, 1)
‘If we thought we had any symptoms we'd be protecting ourselves’ (P24; 25e49; Female; White; Higher education or equivalent;
Primary, 1)
‘As soon as they get a cold or a cough, you're thinking, ‘Is this the coronavirus?’ And I know that's a bit paranoid, but…’ (P15; 25e49;
Male; White; Higher education or equivalent; Secondary, 4)
‘definitely have to stay in if they were showing symptoms’ (P4; 25e49; Female; BAME; Higher education; Secondary, 2)
‘I'll just keep her in to be safe … and err on the side of caution for once.’ (P5; 25e49; Female; White; A-level or equivalent;
Secondary, 2)
‘I was definitely self-isolating… because I didn't want to pass it to my nana and because I know that that's the best thing to do, with
any virus. Even regardless of coronavirus’ (P11; 25e49; Female; BAME; Higher education or equivalent; Secondary, 1)

Experience of temperature ‘Before I was a oh-just-suck-it-up, he'll-be-fine, kind of mum. Unless there was a temperature’ (P11; 25e49; Female; BAME; Higher
education or equivalent; Secondary, 1)
‘Well if she didn't have a temperature, she had a cough … or a bit of a cold, then I'd send her in, yeah’ (P1; 25e49; Female; BAME;
Higher education or equivalent; Secondary, 1)
‘Of course, we're concerned, because obviously I had temperature’ (P14; 25e49; Male; BAME; Higher education or equivalent;
Secondary, 4)
‘He got a temperature for about 24 h. I had a temperature, a sore throat and a headache for about two days. Possibly, we could have
had mild symptoms. But I don't know, without being tested we won't know’ (P23; 25e49; Female; White; British; Higher
education or equivalent; Primary, 2)

Symptoms not normal for us ‘We know each other, we'll know if something gets to that stage, we would go and get tested’ (P10; 25e49; Male; White; Higher
education or equivalent; Secondary, 2)
‘Everyone was so tired. I mean so tired, they couldn't watch telly, they couldn't do anything… that was what was weird’ (P8; 25e49;
Female; White; Higher education or equivalent; Secondary, 4)
‘For [them] to lose [their] appetite is a key indicator if something is wrong [sic]’ (P11; 25e49; Female; BAME; Higher education or
equivalent; Secondary, 1)

Ability to isolate
Difficult to prevent contact with

children
‘I don't know how that would work’ (P4; 25e49; Female; BAME; Higher education; Secondary, 2)
‘That would break my heart, if I couldn't go near him. I genuinely don't know how I'd do that’ (P12; 25e49; Female; White; A-Level
or equivalent; Primary, 1)
‘Kids don't know boundaries … it would be impossible for me and my husband not to get it I think’ (P7; 25e49; Female; White; A-
Level or equivalent; Preschool, 1)
‘Unless [we] were…wearing gloves and amask 24/7 to look after him [they could avoid catching COVID-19]… But even then, I think
…we'd get it, because it's just too difficult with a three-year-old’ (P7; 25e49; Female; White; A-Level or equivalent; Preschool, 1)
‘If it wasme or [my partner], I don't think it would bemuch of a problem.We could just shut ourselves away, but if the kids got it, that
would be different, and I think we'd almost certainly catch it from them’ (P8; 25e49; Female; White; Higher education or
equivalent; Secondary, 4)
‘I think we just accept the fact that we wouldn't be able to do that… if one goes down, probably all of us would go down’ (P9; 18e24;
Female; White; GCSEs or equivalent; Primary, 2)
‘I have been panicking, which is why I've been staying in and extra precautions, because I feel if I was to get ill, I don't know how he'd
cope looking after me and the kids’ (P30; 25e49; Female; White; GCSEs or equivalent; Secondary, 3)
‘It would be basically impossible to. Especially my one-year-old and two-year-old. The one-year-old, the two-year-old, the four-
year-old, they're constantly wanting to be with me … And he's breastfeeding as well’ (P22; 25e49; Female; BAME; A-Levels or
equivalent; Primary, 5)
‘My little girl, she wouldn't understand it at all. It's no good having the conversation with her ‘cause she just won't understand it’
(P10; 25e49; Male; White; Higher education or equivalent; Secondary, 2)
‘They wouldn't understand ‘no, you can't go and see mummy’ or ‘no you can't go and talk to daddy’. I think that would be quite hard’
(P9; 18e24; Female; White; GCSEs or equivalent; Primary, 2)
‘That's a real worry for me because if I was ill, it's just me and the children, that is a real worry’ (P29; 50e65; Female; White; Higher
education or equivalent; Secondary, 2)
‘Being ill on my own with the kids…was a bit of a pest. So, it was Mr YouTube had to look after them’ (P23; 25e49; Female; White;
British; Higher education or equivalent; Primary, 2)
‘It would be hard for anyone to look after a kid or kids on their own whilst they're also trying to look after [others in the household]’
(P7; 25e49; Female; White; A-Level or equivalent; Preschool, 1)

Isolation would be no different to
lockdown life

‘Well apart from going to the park or … shopping, very similar … So yeah, I'd adapt to it. Plus I'd adapt to it even more because it's
your life’ (P28; 50e65; Male; White; A-Levels or equivalent; Secondary, 1)
‘We're not going anywhere; it's going to be very difficult for them to catch anything. We're just at home’ (P18; 25e49; Female;
White; Higher education or equivalent; Primary, 6)
‘They're that much self-isolated anyway’ (P6; 25e49; Female; BAME; Higher education; Secondary, 2)
‘It would be easy, we've done it for six weeks. Another 14 days wouldn't do anything, would it?’ (P30; 25e49; Female;White; GCSEs
or equivalent; Secondary, 3)
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children. In our interview schedule, we asked parents whether
their child had had ‘coronavirus or coronavirus symptoms, either a
high temperature or new continuous cough?’. We also asked a set
of questions about whether the parent or child would find it diffi-
cult to self-isolate and how they would cope with self-isolation.

Results were analysed using an inductive approach to thematic
analysis.7 We found four themes relating to symptom attribution
and four themes relating to self-isolation. These are described in
Table 1 with supporting quotes.

In terms of symptom attribution, parents appeared to go
through a process of finding the most likely reason for the expe-
rience of symptoms, discounting COVID-19 if a more likely expla-
nation was apparent (‘normalising symptoms’). Symptoms were
often normalised in day-to-day terms that reduced the perceived
risk and thus the intention to isolate. Particularly if symptoms were
transitory or mild, this reduced worry and increased the likelihood
of attribution to a non-COVID explanation. Conversely some par-
ticipants expressed a view that ‘any symptoms’ should be treated as
if they were COVID-19 related (‘err on the side of caution’). Given
the context of the pandemic, they would isolate if they or a
household member experienced either a cough or fever, to be on
the safe side.

Some parents indicated that they would be more likely to
attribute high temperature than a cough to COVID-19 (‘experience
of temperature’). While a cough could be put down to a sore throat
or common cold, parents appeared more cautious about a
temperature.

There was a sense among some participants that unexpected or
unusual symptoms would be a particular cause for concern
(‘symptoms not normal for us’). Annual or seasonal experience of
symptoms (e.g. hay fever) reduced parental concerns about
whether symptoms were due to COVID-19 or not, as well as the
experience of symptoms ‘normal’ to their household. Conversely,
symptoms that were ‘weird’ or unusual for the person were ‘a key
indicator if something is wrong.’

Parents had varied beliefs about their ability to isolate from
others in the home and particularly the difficulty of isolating from
children (‘difficult to prevent contact with children’). Across in-
terviews, parents expressed that this was related to their child's age
and their understanding of the virus, i.e. younger children do not
understand boundaries or reasons why they cannot be close to their
parents. A common, fatalistic sentiment was that if one member of
their household presented symptoms of COVID-19, then the whole
household would catch it. Single parents relied on novel sources of
care when they themselves became ill e for example, increased
dependence on online resources, such as gaming and YouTube

videos. When having to isolate due to symptoms, one parent stated
they sent their child to their grandparent's house so that they could
get sufficient rest to recover.

At the time of data collection, people could only leave home for
very limited reasons (for example, shopping as infrequently as
possible and a daily walk or exercise). Some parents noted that it
would be easy to isolate the entire household as it would be no
different to how they were already living during lockdown
(‘isolation would be no different to lockdown life’).

Access to additional help or available resources was identified as
impacting parents' ability to isolate. It would appear that ability to
self-isolatewas facilitated by connectedness to othermembers of the
community and access to local shops (‘ability to get food and sup-
plies’); lack of thismaymake parents believe that they are not able to
isolate. Someparents identified that the size of the homewould be an
additional challenge during self-isolation (‘limited space’).

Although rules and context have changed because the datawere
collected early in the pandemic, the findings highlight several key
areas worthy of further exploration and quantification. We believe
that there are two main implications.

First, parents' perceptions of whether a given symptom is a
possible indicator of COVID-19 do not match the official guidance.
Symptoms are often not attributed to COVID-19 unless a temper-
ature is present. Data from a national UK study suggest that among
those younger than 18 years, 48% of those who tested positive for
COVID-19 reported having a temperature in the first 7 days of the
illness.8 Because parentswho identified ‘not normal’ symptoms or a
temperature in themselves or their child were more inclined to
attribute them to COVID-19, communications may benefit from
highlighting that the presence of even one of the identified
symptoms e i.e. a cough alone e necessitates self-isolation or
request of a test, even if that symptom is mild.6

Second, isolation is seen as difficult by many parents. Given the
guidance at the time of interviewing, parents ideally should have
isolated from their children to the best of their ability. Many parents
identified that this would be difficult or ‘impossible’. Our findings
also suggest that larger families and those living in smaller homes
may find it particularly difficult to isolate. Indeed, research suggests
that households with dependent children are less likely to adhere
to self-isolation than those without children.9 Those who perceived
household isolation to be easier were thosewho said it would be no
different to their life in lockdown and would isolate even if they
were not sure their or their child's symptoms were due to COVID-
19. Parents who reported that they could rely on someone for
help with food shopping were more likely to think they could
isolate. This is in line with previous research.10 We suggest that

Table 1 (continued )

Topic

Theme Quote (Participant number; Age; Gender; Ethnicity; Highest education level; Education level of oldest child living at home,
Number of children)

Ability to get food and supplies ‘There's big network in my town, so if anyone is having to self-isolate, you can contact the [local] Coronavirus Project’ (P19; 25e49;
Female; Separated; White British; A-Levels or equivalent; Secondary, 5)
‘because occasionally we can get Tesco's slots’ (P9; 18e24; Female; White; GCSEs or equivalent; Primary, 2)
‘The only thing I found really difficult [about self-isolation] was, I hated having to ask someone else to go and buy me food’ (P23; 25
e49; Female; White; British; Higher education or equivalent; Primary, 2)
‘I think then we'd struggle because apart from anything, you can't get online deliveries and that at the moment’ (P12; 25e49;
Female; White; A-Level or equivalent; Primary, 1)
‘I had to get a friend to do all my shopping for me. But thankfully I'd stocked up quite a lot of food, anyway, so it was all right. No, I
didn't panic buy, I always have loads of food in anyway’ (P23; 25e49; Female; White; British; Higher education or equivalent;
Primary, 2)

Limited space ‘We live in a three-bedroom bungalow… it would be virtually impossible. Especially if more than one person had it, which it's likely
to happen, in a house of six people’ (P8; 25e49; Female; White; Higher education or equivalent; Secondary, 4)
‘It would be a challenge if [self-isolation] had happened. It's a relatively small house, it's got three bedrooms’ (P21; 50e65; Male;
White; Higher education or equivalent; Secondary, 3)

BAME, Black, Asian and Minority Ethnic; GCSE, General Certificate of Secondary Education.
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aiding families with grocery shopping may be a practical route to
facilitating adherence to isolation. Although it might be impractical
for supermarkets to do this, grassroots organisations played a key
role in the first wave and could mobilise again in the second wave.
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a b s t r a c t

Objective: We examined the association between living alone and mental health and the moderating
effects of face-to-face and noneface-to-face social contacts, among community-dwelling older adults.
Study design: Cross-sectional study.
Methods: This cross-sectional study recruited Japanese adults older than 60 years, who attended health
check-ups held in a suburban town hall in July and August of 2018 and 2019. As mental health outcomes,
depression was assessed using the Geriatric Depression Scale 15-items, loneliness was assessed using the
University of California, Los Angeles Loneliness Scale 3-items, and happiness was self-rated on a 10-point
scale. Face-to-face social contacts were evaluated by participants' frequency of meetings with relatives or
friends, whereas noneface-to-face contacts were measured by the frequency of interactions via letter,
telephone or e-mail. Multivariable linear regression analysis was conducted to examine the association
between living alone with each mental health outcome and the effect modifications of having face-to-
face and noneface-to-face social contacts.
Results: Data from 300 older adults were analysed. The participants' mean age was 73.0 years, 51.3% were
female, and 16.0% lived alone. Living alone was significantly associated with poorer mental health.
Regarding loneliness and low happiness, having face-to-face and noneface-to-face contacts more than
once a week alleviated the adverse association of living alone (loneliness: face-to-face contacts,
P ¼ 0.020; noneface-to-face contacts, P ¼ 0.028; happiness: face-to-face contacts, P ¼ 0.020; noneface-
to-face contacts, P ¼ 0.001).
Conclusions: Our findings suggest that noneface-to-face, as well as face-to-face social contacts have a
moderating effect on the adverse association of living alone with loneliness and happiness.

© 2021 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.

Introduction

Owing to fast population ageing, the number of older adults
living alone is rapidly increasing in Japan. Living alone during old
age is associated with adverse health outcomes,1 particularly an
increased risk of poor mental health.2 This is because of the
heightened risk of social isolation and decreased social support for

older adults living by themselves. Therefore, living alone poses
serious public health challenges for them.

Rich social relationships mitigate the adverse effects of living
alone. Several studies suggest that maintaining social networks and
support, even when living alone, reduce the risk of developing
functional disabilities, difficulties in conducting instrumental ac-
tivities of daily living and poor mental health.3 Literature indicates
that social ties are a fundamental component of human well-being
and play an important role inmaintaining overall health.4 However,
few studies deal with older adults' social relationships in terms of
separately examining face-to-face and noneface-to-face social
contacts. Thus, the effects of noneface-to-face social contacts, such
as using the telephone, e-mail, or video chatting, on older adults'
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health outcomes are not well understood. With the spread of the
coronavirus disease 2019 (COVID-19) globally,5 attention has shif-
ted to noneface-to-face communications in various social condi-
tions wherein face-to-face interactions outside one's family have
become restricted due to social restrictions on activities such as
going out or meeting with others. Hence, it is necessary to examine
the effects of noneface-to-face social interactions among older
adults living alone.

Therefore, this study aimed to examine the association between
living alone and mental health, and the moderating effect of face-
to-face and noneface-to-face social contacts, among community-
dwelling older adults.

Methods

Study population

This cross-sectional study recruited 320 Japanese older adults
from Togo town, a suburban area in Japan, from a community-based
health check-up survey held in the public town hall. It was con-
ducted in July and August of 2018 and 2019. We excluded partici-
pants who lacked gender information (n ¼ 1), were aged younger
than 60 years (n ¼ 13) and had self-reported dementia (n ¼ 3) and
depression (n ¼ 3). Finally, we analysed data from 300 older adults.

Measures

Depression, loneliness and happiness were the mental health
outcomes assessed using self-reported questionnaires. Depression
was measured using 15 items of the Japanese version of the Geri-
atric Depression Scale (GDS-15).6 Loneliness wasmeasured using 3-
items of the Japanese version of the University of California, Los
Angeles Loneliness Scale.7 Happiness was evaluated using the sin-
gle item, ‘Do you think you are happy?’ with ratings scoring from
one (not happy) to ten (very happy). All these outcomes were
treated as continuous variables.

Regarding living arrangements, participants were dichotomised
as either ‘living alone’ or ‘living with others’.

Face-to-face and noneface-to-face social contacts were assessed
by the frequency of participants meeting with relatives or friends in
person, or by the frequency of letter, phone or e-mail contacts with

others. These were measured by six categories based on a previous
study:8 never ¼ 0, every few months ¼ 0.8, once to three times a
month ¼ 1.5, once a week ¼ 4.3, two or three times a week ¼ 10.8
and over four times a week to every day ¼ 21.5. In terms of face-to-
face and noneface-to-face contacts, all converted responses were
added up and categorised into either ‘less than once a week’ (<4.3)
or ‘more than once aweek’ (�4.3). In addition, we categorized them
into four groups according to the combination of noneface-to-face
and face-to-face social contacts more than once a week (none, only
noneface-to-face contacts, only face-to-face contacts, and both
noneface-to-face and face-to-face contacts).

Statistical analysis

To examine the association between living arrangements and
mental health outcomes, a multivariable linear regression analysis
was conducted and was adjusted for age, gender, education,
household income, present illnesses, instrumental activities of
daily living, drinking, smoking, and daily walking time. As
explanatory variables, living arrangements, face-to-face contacts,
noneface-to-face contacts, and their interaction terms were
included in the analytical model (codes: living arrangements, living
with others ¼ 0 and living alone ¼ 1; social contacts, less than once
a week ¼ 0 and more than once a week ¼ 1). In addition, we
conducted the analysis using the same analytical model, with living
arrangements, the combination of noneface-to-face and face-to-
face social contacts, and their interaction terms as explanatory
variables.

To mitigate any potential bias due to missing information, we
used the multiple imputation approach under the missing at
random assumption and generated 20 imputed data sets by using
the multiple imputation by chained equations procedure and
pooled the results using the standard Rubin's rule. All statistical
analyses were performed using R software (version 3.6.3 for
Windows).

Results

The participants' mean age was 73.0 years (standard
deviation ¼ 5.8), and 154 (51.3%) were women. Of the participants,
48 (16.0%) lived alone, who, when compared with those living with

Fig. 1. The mean scores and 95% confidence intervals (CIs) of each mental health outcome by living arrangements, stratified by the frequency of social contacts. The upper graph
shows the results of the stratification by the frequency of face-to-face social contacts, with the lower graph showing the frequency of noneface-to-face social contacts. Contacts
occurring more and less than once a week are shown in black and white, respectively.
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others, were more likely to be older; female; a non-drinker; and
having a low educational background, low household income, a
present illness, a low daily walking time, a high frequency of
noneface-to-face social contacts, high depression, high loneliness
and low happiness scores (see Supplementary Table 1).

Fig. 1 shows the mean scores for each mental health outcome by
living arrangements, stratified by the frequency of face-to-face and
noneface-to-face social contacts. In addition, the results of the
multivariable analysis are shown in Supplementary Table 2.
Regarding depression, the mean scores of those living alone tended
to be higher than those living with others; however, no statistical
interactions between living alone and social contacts with
depressionwere found (face-to-face contacts, P¼ 0.547; noneface-
to-face contacts, P ¼ 0.080). Regarding loneliness, the mean scores
of those living alone also tended to be higher than those living with
others, with there being significantly negative interactions found
between living alone and face-to-face social contacts for loneliness
(P ¼ 0.020) and noneface-to-face contacts (P ¼ 0.028). Regarding
happiness, the mean scores of those living alone tended to be lower
than those living with others; significant positive interactions were
found between living alone and face-to-face social contacts
(P ¼ 0.020) and noneface-to-face contacts (P ¼ 0.001).

In addition, the combination of noneface-to-face and face-to-
face social contacts significantly alleviated high loneliness
(P ¼ 0.009) and low happiness (P ¼ 0.002) in those living alone;
however, noneface-to-face or face-to-face contacts alone were not
significant (Supplementary Table 3).

Discussion

This study examined the moderating effects of face-to-face and
noneface-to-face social contacts on the association between living
alone and mental health outcomes in older adults. Living alone was
found to be associated with poorer mental health; however, in
terms of loneliness and low happiness, face-to-face or noneface-
to-face social contacts, occurring at least once a week, buffered
these adverse associations. Moreover, the combined effects of both
types of contacts were more significant. Our findings suggest that
both face-to-face and noneface-to-face social contacts have
moderating effects on poor mental health due to living alone; we
highlight the value of social connections for mental health. Partic-
ularly, even though social contacts through face-to-face commu-
nication are limited due to the current social conditions resulting
from the COVID-19 pandemic, noneface-to-face communication
via telephone or e-mail remain important for maintaining the
mental health of older adults living alone.

Various research, both in the social sciences and biomedicine,
has found that social relationships are fundamentally crucial for
human's mental health, revealing that depression is influenced by a
lack of social interactions and support.9 For the mental health of
older adults, the protective effects of non-physical contact have also
been reported.10 Moreover, the characteristics of face-to-face and
noneface-to-face contacts contributing to the overall maintenance
of mental health are somewhat independent; for example, none-
face-to-face contacts primarily help in obtaining emotional social
support.10 Particularly, for older adults living alone, noneface-to-
face social contacts are critical as they often experience difficulties
in connecting with others outside their family under their specific
social conditions that often limit their ability to go out or meet with
others. However, because our survey was conducted in the period
before the COVID-19 outbreak, whether there are similar benefits in
situations wherein social conditions have severely limited peoples'
ability to engage in face-to-face contacts should be explored.

Our study has several limitations. First, its cross-sectional nature
means that there was potential for reverse causality. Therefore,

future studies using longitudinal data are required. Second, social
contacts were evaluated using a self-administered questionnaire;
noneface-to-face social contacts were evaluated based on the
presence or absence of social exchanges by letter, telephone, or e-
mail. Thus, we could not evaluate noneface-to-face contacts
through other means (e.g., video chatting or using social
networking services). Therefore, further investigations that eval-
uate the use of various noneface-to-face communication methods
are still needed. Third, our study participants were recruited from
thosewho visited the health check-ups held in their suburban town
hall. These participants were, therefore, healthier and younger than
typical community-dwelling older adults living in this area, thus
reducing the generalisability of our results.

In conclusion, this cross-sectional study outlines the association
between living alone with poor mental health outcomes among
community-dwelling older adults. Furthermore, social contacts
effectively alleviated loneliness and low happiness resulting from
living alone, suggesting that noneface-to-face, as well as face-to-
face contacts, have a moderating effect in this regard. To protect
the mental health of older adults living alone, maintaining their
social ties through various means is important.
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Small-scale spatial analysis shows the specular distribution of excess
mortality between the first and second wave of the COVID-19
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a b s t r a c t

Objectives: The objective of the study is to compare excess mortality (EM) patterns and spatial corre-
lation between the first and second wave of the pandemic in Lombardy, the Italian region that paid an
extremely high COVID-19-related mortality toll in March and April 2020.
Study design: We conducted a longitudinal study using municipality-level mortality data.
Methods: We investigated the patterns and spatial correlation of EM of men aged �75 years during the
first two pandemic waves (MarcheApril 2020 vs November 2020) of COVID-19, using the mortality data
released by the Italian National Institute of Statistics. EM was estimated at the municipality level to
accurately detect the critical areas within the region.
Results: The areas that were mostly hit during the first wave of COVID-19 were generally spared by the
second wave: EM of men aged �75 years in the municipality of Bergamo plummeted from þ472% in
March and April to �13% in November, and in Cremona the variation was from þ344% to �19%.
Conversely, in November 2020 EM was higher in some areas that had been protected in the first wave of
the pandemic. Spatial correlation widely corroborates these findings, as large sections of the hot spots of
EM detected in the first wave of the pandemic changed into cold spots in the second wave, and vice
versa.
Conclusions: Our results reveal the specular distribution of EM between the first and second wave of the
pandemic, which may entail the consequences of social distancing measures and individual behaviors,
local management strategies, ‘harvesting’ of the frailer population and, possibly, acquired immune
protection. In conclusion, our findings support the need for continuous monitoring and analysis of
mortality data using detailed spatial resolution.

© 2021 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.

Excess mortality (EM) during the first wave of the COVID-19
pandemic showed inhomogeneous distribution patterns in
several countries.1e5 Odone and colleagues2 analyzed EM due to
COVID-19 during the first wave of the pandemic in Italy (March and
April 2020). Odone2 found an EM higher than 600% in hardest hit
areas, whereas notified COVID-19 deaths accounted for only 43.5%
of estimated EM. In a similar study conducted in Germany, Stang
and colleagues3 found a significant amount of EM from March to
May 2020, albeit lower than in Italy and other Western countries.
Additional spatial analysis performed by Morfeld and colleagues4

showed that during the same period some federal states of

Germany and regions of Italy did not increase their standardized
mortality rates. Supported by this evidence, Morfeld4 argued that
by looking at countries alone some relevant information on the
pandemic's course and toll in smaller spatial units can be missed.
Accordingly, analyses on mortality should be conducted with
appropriate spatial resolution, and on a regular basis. In line with
this conceptual framework, we would like to add further sugges-
tions for discussion, starting from our previous findings on local
patterns of EM in three regions of northern Italy severely hit by
COVID-19 in the first half of 2020 (Lombardy, Veneto, and Emilia-
Romagna).5

To corroborate Odone's, Stang's and Morfeld's stances, we
compared EM between the first and second wave of the pandemic,
using the data updated to November 30, 2020 recently released by
the Italian National Institute of Statistics (ISTAT). We specifically* Corresponding author.
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investigated the EM patterns of the two pandemic waves in the
municipalities of Lombardy, the region that paid the highest
COVID-19-related mortality toll in March and April 2020 in Italy.
Methodological and statistical aspects are those of our previous
works.5,6 For the sake of brevity, we present here only the EM of
men aged �75 years, but additional analyses can be found at
this link: https://github.com/COVID-19-related-excess-mortality/
Excess-Mortality.

As shown in Fig. 1A, the uneven local pattern of EM was very
clear in Lombardy in March and April 2020. While the central area
of the region suffered the highest EM rates, as far as þ4700% in the
small municipalities surrounding Bergamo, in the northwestern
area many municipalities showed lower mortality rates compared

with those of the five previous years. The main reason for these
intraregional differences is likely the distance from the pandemic's
epicenter, as well as the absence of intense mobility flows directly
linking northwestern and central Lombardy. Thus, it seems
reasonable to affirm that northwestern Lombardy benefitted from
the strict lockdown measures nationally enforced on March 9.7

After the easing of the containment measures on May 4, 2020, a
national lockdownwas never put back in place in Italy, therefore no
areas within the country had since then been preemptively pro-
tected as it happened in many regions during the first wave of the
pandemic, not even when the second wave took off in late October.
By that time, the virus had widely spread within the country,
especially due to the rise in mobility flows during the summer

Fig. 1. Relative mortality in males aged �75 years in Lombardy region during the first wave (Fig. 1A, fromMarch 1 to April 30, 2020) and the second wave (Fig. 1B, from November 1
to 30, 2020) of the COVID-19 pandemic. Municipalities are depicted with different colors according to the magnitude of their excess mortality. Green refers to municipalities with a
relative mortality �1, that is when observed deaths are lower than or equal to the expected deaths. When relative mortality is > 1, increasing saturation of red is used, to reflect
increasing values of relative mortality. No data municipalities are those for which no data was released by ISTAT or that had no deaths for the examined age-gender subgroups in any
year between 2015 and 2020. Local autocorrelation expressed by the standardized Getis-Ord Gi statistic for relative mortality in males aged �75 years in Lombardy region during
the first wave is reported in Fig. 1C (from March 1 to April 30, 2020) and Fig. 1D (from November 1 to 30, 2020) of the COVID-19 pandemic. High positive values of the z-scores (in
red) denote spatially correlated municipalities with high values of excess mortality. High negative values of the z-scores (in blue) denote spatially correlated municipalities with low
values of excess mortality. No data municipalities are those for which no data was released by ISTAT or that had no deaths for the examined age-gender subgroups in any year
between 2015 and 2020. (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of this article.)
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period because of national and international tourism. Strict lock-
downs were enacted only locally, and only when monitoring in-
dicators pointed out a sustained circulation of the virus. In
November 2020, the areas of Lombardy most affected by EM in
March and April 2020 appeared to be spared (Fig. 1B) and the
distribution of red (EM > 1) and green areas (EM ¼ 0e1) seemed to
mirror that of the first tragic wave.

Specifically, based on our analyses, EM of males aged �75 years
in the municipality of Bergamo plummeted from þ472% in March
and April to�13% in November, while in Cremona the variationwas
from þ344% to�19%, and in Lodi fromþ206% toþ29%. Conversely,
several towns of northwestern Lombardy that were less affected by
the pandemic in MarcheApril saw a remarkable rise of deaths in
the same age group in November: in Como EM increased
from þ80% to þ265%, and in Varese from þ86% to þ208%. Munic-
ipalities in the conurbation of Milano that in the first wave were
less protected than northwestern Lombardy because of their
closeness to the hotspots, showed similar EM figures in the two
waves. In Milano EM was þ129% in MarcheApril and þ93% in
November, in Sesto San Giovanni þ117% and þ123%, and Cinisello
Balsamoþ115% andþ108%. A notable exception to these patterns is
the city of Brescia (one of the most hit in the first wave) in which
the EM of males aged �75 years, although substantially reduced,
remained as high as þ104% in November, compared with þ228% in
MarcheApril.

Spatial correlation widely corroborates these findings. During
the first wave of the pandemic (Fig. 1C) a large hot spot of EM was
identified in the central area around Bergamo, whereas large cold
spots of reduced mortality were found in the north and northwest
areas of Lombardy. In November, the spatial patterns of EM were
specular, with a large hot spot of EM in the northwest of the region
and cold spots in the areas where the pandemic first hit (Fig. 1D).

Looking at the small-scale level (municipalities), our results are
similar to those reported by Morfeld, suggesting that the switch
between the ‘hot’ and ‘cold’ EM areas may entail the presence of
stricter social distancing measures and individual behaviors,
effective local management strategies, and, possibly, acquired im-
mune protection. Preliminary evidence coming from epidemio-
logical studies on seroprevalence and incidence of COVID-198,9

suggests that some sort of individual and community protection
was developed by people living in those small area pockets of
greater incidence in March and April 2020. Furthermore, it is
plausible that in the areas most severely hit during the first wave,
the people most susceptible to the virus paid the ultimate price in
terms of mortality displacement (i.e. ‘harvesting’10), causing a
subsequent decrease in EM because of a decline in the number of
highly vulnerable individuals. Moreover, people may have adopted
adequate personal behaviors because a tragic event as the
pandemic determines a huge emotional toll on their spirit and
memory. For this reason, the high death rate in some areas inMarch
and April could have led the people living there to act more
cautiously and appropriately to slow down the spread of the virus,
even before the official restrictions' enforcement in the region.

Our analysis presents some limitations. We used linear regres-
sion to derive a mortality trend from the previous five years, which
in the less populated territorial units may be leveraged by anom-
alous mortality figures in the first or in the last year of the time
interval used for prediction. Using EM estimate at the municipality
level might also have favored the identification of larger hot or cold
areas in the spatial analysis, particularly in the case of Lombardy
where there is a multitude of very small municipalities. However,
by using linear regression, we intended to capture a trend in

mortality where it exists, and in these cases its prediction is more
accurate than the extrapolation of the average mortality observed
in the previous five years. In addition, we reduced potential con-
founding by estimating EM within subgroups defined by age class
and gender.

In conclusion, our findings support the need for continuous
monitoring and analysis of mortality data using detailed spatial
resolution. The shape and scale of EM hotspots in Lombardy are
likely to be influenced by the arbitrary and unequal size of its
administrative divisions, but small-scale granularity has the
advantage of providing useful insights on the viral spread at the
local level and to effectively capture the full effect of the COVID-19
pandemic, enabling the adoption of subsequent containment and
mitigation measures.
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a b s t r a c t

Objectives: The widely used World Health Organization (WHO) Health Economic Assessment Tool
(HEAT) for walking and cycling quantifies health impacts in terms of premature deaths avoided or caused
as a result of changes in active transport. This article attempts to assess the effect of incorporating ‘life-
years’ as an impact measure to increase the precision of the model and assess the effect on the tool's
usability.
Study design: This article is a methods paper, using simulation to estimate the effect of a methodological
change to the HEAT 4.2 physical activity module.
Methods: We use the widely used WHO HEAT for walking and cycling as a case study. HEAT currently
quantifies health impacts in terms of premature deaths avoided or caused as a result of changes in active
transport. We assess the effect of incorporating “duration of life gained” as an impact measure to increase
the precision of the model without substantially affecting usability or increasing data requirements.
Results: Compared with the existing tool (HEAT version 4.2), which values premature deaths avoided,
estimates derived by valuing life-years gained are more sensitive to the age of the population affected by
an intervention, with results for older and younger age groups being markedly different between the two
methods. This is likely to improve the precision of the tool, especially where it is applied to interventions
that affect age groups differentially. The life-years method requires additional background data (obtained
and used in this analysis) and minimal additional user inputs; however, this may also make the tool
harder to explain to users.
Conclusions: Methodological improvements in the precision of widely used tools, such as the HEAT, may
also inadvertently reduce their practical usability. It is therefore important to consider the overall impact
on the tool's value to stakeholders and explore ways of mitigating potential reductions in usability.
© 2021 The Author(s). Published by Elsevier Ltd on behalf of The Royal Society for Public Health. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.

0/).

Introduction

There has been an increasing awareness of the need to
incorporate Health in All Policies (HiAP) to ensure that
nonehealth government agencies work in partnership to
incorporate considerations of health and well-being when

developing policy.1 One simple way in which HiAP is often
facilitated is through quantitative Health Impact Assessments
(HIA), simple statistical models of the world, which aim to
quantify the costs and benefits of interventions.2,3 To make HIA
easier and cheaper to implement, online tools have been
developed, which allow stakeholders to undertake their own
HIA.4,5

The WHO-Europe's Health Economic Assessment Tool (HEAT
4.2) is an example of a widely used HIA tool designed specifically
for a HiAP purpose,1 allowing decision-makers in the transport
sector to incorporate the health implications of walking and cycling

* Corresponding author. 30 Regents Court, Sheffield, S14DA, UK. Tel.: 07920746932
(mobile)

E-mail address: rasmith3@sheffield.ac.uk (R. Smith).

Contents lists available at ScienceDirect

Public Health

journal homepage: www.elsevier .com/locate/puhe

https://doi.org/10.1016/j.puhe.2021.03.016
0033-3506/© 2021 The Author(s). Published by Elsevier Ltd on behalf of The Royal Society for Public Health. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Public Health 194 (2021) 263e269

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:rasmith3@sheffield.ac.uk
http://crossmark.crossref.org/dialog/?doi=10.1016/j.puhe.2021.03.016&domain=pdf
www.sciencedirect.com/science/journal/00333506
http://www.elsevier.com/locate/puhe
https://doi.org/10.1016/j.puhe.2021.03.016
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.puhe.2021.03.016
https://doi.org/10.1016/j.puhe.2021.03.016


into economic appraisals.6 The tool has been used directly by public
sector decision-makers in different locations, including Kuopio
(Finland), Parnu (Estonia), Brighton & Hove (UK), Modena (Italy),
and Viana do Castelo (Portugal), and by academics in a number of
published studies over the past two decades.7,8 One of the reasons
why the HEAT has been so popular is that it is simple and easy to
use, as one of the core principles of the HEAT is to be “as user-
friendly as possible”.6

The HEAT 4.2 has four modules: physical activity, air pollution,
crash risk, and carbon emissions.6 The physical activity module
generally accounts for most of the estimated intervention effect.4,9

Within the physical activity module, the estimated net mortality
risk change is valued using the Value of a Statistical Life (VSL), an
estimate of the societal willingness to pay for a reduction of one
statistical fatality.10 The measure is commonly used in transport
planning.11,12

Previous studies have compared the results derived by the
HEAT with other HIA tools, such as the Integrated Transport and
Health Impact Modelling Tool and Dynamic Modelling for Health
Impact Assessment.13,14 Other studies have assessed the effect of
the method used to aggregate benefits within HEAT.15 However,
these comparisons have focused on the effect of the shape of the
doseeresponse relationship between physical activity and health
outcomes13 and the choice of a static vs dynamic modeling
methodology.14 To the best of our knowledge, there are no
published studies of the effect of the health valuation method,
the valuation of lives saved vs life-years gained, on the results of
Health Impact Assessment tools for walking and cycling or
physical activity. This paper attempts to fill that gap in the
literature.

The VSLY represents society's willingness to pay for re-
ductions in fatality risk, which result in an additional statistical
life-year. When using the VSLY reductions in fatality risks,
younger populations, with greater expected life-years remain-
ing, are valued more highly than reductions in fatality risks for
older populations. When the population affected by a policy is
representative of society, valuing premature deaths averted
using the VSL and life-years saved using the VSLY are likely,
conceptually, to yield similar results. However, when the pop-
ulation is not representative, in terms of age, the two ap-
proaches are likely to yield very different results. Attempting to
value policies in response to the COVID-19 pandemic made this
particularly apparent: multiplying the number of premature
deaths averted by the VSL resulted in much higher values than
multiplying expected life-years saved by the VSLY since COVID-
19 related mortality rates rise super-linearly with age.16,17 In
this article, we argue that the same holds for the HEAT:
multiplying premature deaths averted from walking and cycling
interventions by VSL is likely to yield different results than
multiplying life-years saved by the VSLY if the distribution of
age in the intervention group does not match the age distri-
bution implicit in the selected HEAT age group.

We begin by using a simple algorithm to derive estimates of
VSLY from the VSL values used by the HEAT. We then compare the
results, for the physical activity module of the HEAT, for six hypo-
thetical scenarios using both the VSL and VSLY methods. We focus
on how a relatively simple HIA tool, the HEAT, could be adapted to
better reflect the age distribution within the active travel popula-
tion.We also discuss the potential implications of these adaptations
on the tool's usability, a core principle of the HEAT,6 and suggest
means by which the tool could remain easy to use.

All data and code (in R software environment) is provided in an
open access online repository (https://anonymous.4open.science/r/
b1ac653f-7e70-43ab-870c-f3ccc4d63914/).

Methods

Data and measures

This study relies on data used in the HEAT 4.2 and previously
described in a study by Kahlmeier et al.,6 that is, WHO country
names, country ISO3 codes, VSL estimates based on the OECD
Recommendations on Mortality Risk Valuation in Environment,
Health and Transport Policies,12 and doseeresponse relationships
between walking and cycling and mortality from a study by Kelly
et al.18 This study also makes use of two additional data sets:
population estimates and life tables for 2017 from a study by Dicker
et al.19 Table A1 in the supplementary material shows a full list of
the variables used in the analysis.

Study design

This paper is a methods paper, using simulation to estimate the
effect of a methodological change to the HEAT 4.2 physical activity
module.

Analysis

First, we estimate, for each of the 51 WHO European Region
countries included in the HEAT tool, the VSLY (in 2015 Euros). We
then go on to compare the societal value of premature deaths
averted for six scenarios when using the VSLY method, the current
HEAT method for the full adult range (VSL-1), stratified by younger
vs older adults (VSL-2), and the use of VSL using individual age
mortality risks (VSL-55).

Estimating the value of a statistical life-year
The VSL estimate used in the HEAT model is based on a meta-

analysis of stated preference studies,12 in which individuals were
asked how much they were willing to pay for a small reduction in
mortality risk. The estimates vary considerably between countries,
ranging from approximately EUR 143,000 in Tajikistan to almost
EUR 7m (2015 values) in Luxembourg. The mean age of participants
within the studies in HEAT countries was 50 years. By making the
assumptions that (1) the VSL at the age of elicitation is the value
derived from future life-years until death and (2) all years are
valued equally, it is possible to estimate the VSLYusing the equation
below. The equation inverts the equations used to calculate the VSL
in Annex 1.A1 of the OECD report published in 2012.12

VSLY ¼ VSL50P109
i¼50

Qi
a¼50PrðSÞa � 1

ð1þrÞa�50

(1)

The VSLY is equal to the VSL at age 50 years divided by the
discounted expected life-years remaining between age 50 and 109
years, the maximum age in our data. The discounted expected life-
years remaining is calculated for each age a, using the probability of
survival, Pr(S), to the next birthday, as well as the annual discount
rate, r. The VSLY for a country is greater where VSL is greater, annual
survival probabilities from 50 to 109 years are lower, or if the dis-
count rate is greater.

The Pr(S) estimates were derived from the Global Burden of
Disease Estimates19 and validated against the UN World Popula-
tion Prospects life tables.20 The discount rate, r, was set to zero
within this analysis for simplicity because different nations use
different discount rates in decision-making. The discounted
life-years remaining at each age were validated against the yll
package in R.21
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Estimating monetary benefit using the VSLY
The VSLY method estimates the value of premature deaths

averted by (1) estimating the relative risk associated with an
intervention, given increases in walking and cycling using a linear
doseeresponse function from;18 (2) estimating discounted life-
years saved, given the relative risk, population age distribution,
and baseline mortality rates by age; and (3) multiplying the esti-
mated discounted life-years saved by the VSLY estimate.

The equation is shown below:

MB¼dLYS� VSLY (2)

Discounted life-years saved (dLYS) can be estimated by multi-
plying the absolute difference in the relative risk of death (ADRR),
estimated using a relative risk function from a study by Kelly et al.
(2014), by the age-specific mortality rates MR_i to estimate the
effect of an intervention onmortality for the population in each age
group pop_i. These changes are then multiplied by discounted ex-
pected life-years remaining dLYR_i (itself estimated from Global
Burden of Disease life tables) for each age group to give overall
discounted life-years saved.

As the absolute difference in relative risk is independent of age,
it can be factorized, giving Equation 3 (below) in the case of an
intervention affecting 20- to 74-year-olds.

dLYS¼DRR�
X74

i¼20

MRi � dLYRi � popi (3)

Inputting this back into our original equation gives:

MB¼VSLY � DRR�
X74

i¼20

MRi � dLYRi � popi (4)

where i has 55 values representing each age from 20 to 74 years.
Note that both VSLY and ADRR are constants while mortality

rate, discounted life-years remaining, and population varywith age.
This equation is not substantially more complex than the

existing HEAT method (in Equation 5 below), in which monetary
benefit is the VSL multiplied by the absolute difference in relative
risk associated with an intervention, age group mortality risk, and
the number affected.

MB¼VSL� DRR�MR20�74 � pop20�74 (5)

Comparing four methods for six hypothetical scenarios
To compare the proposed VSLY model with the current HEAT

models, we estimate the annual, per capita monetary benefit using
four different methods: (1) VSL-1 refers to the current HEAT model
with a single mortality rate for the entire population aged 20e74
years, (2) VSL-2 uses the current HEAT model with two mortality
rates based on weighted population means (walking: 20e44 and
45e74; cycling: 20e44 and 45e64), (3) VSL-55 uses the existing
HEATmodel methodology (valuing premature deaths averted using
theVSL) butwith separatemortality risk estimates for each age from
20 to 74 years, and finally, (4) the VSLY model described previously,
using individual ages as in (3) but valuing life-years saved using the
VSLYestimates derived earlier. In all cases, the discount ratewas set
to zero for ease of comparison.We use the fourmethods to estimate
the value of six hypothetical scenarios, three for walking and three
for cycling, as shown in Table 1 alongside results for France.

Results

There is considerable heterogeneity in the VSLY estimates of
WHO-Europe countries, ranging from EUR 5828 in Kyrgyzstan to

EUR 216,838 in Luxembourg, with higher values in western Europe
than in eastern Europe. A full table of the VSLY estimates derived
are provided in the supplementary material in Table A2 and are
broadly aligned with previous estimates of societal willingness to
pay for a statistical life-year.22

In the first simple scenario, an extra 10-min walking per week
for every person aged 20e74 years, the VSLY method results in
approximately 25% lower estimated benefits than VSL-1 or VSL-2
(current method with one or two age groups). The effect is not
because of more precise mortality rate estimates; the VSL method
applied to a population categorized in 1-year age bands (VSL55)
results in the same estimates to the VSL model with one and two
groups (VSL-1 and VSL-2). Rather, the different estimates for the
VSLY are due to assigning our estimates of life-years remaining to
each prevented premature death. A full set of results are available in
the supplementary material: Table A3 for the three walking sce-
narios (Scenarios 1, 2, and 3) and Table A4 for the three cycling
scenarios (Scenarios 2, 4, and 6).

Fig. 1 displays the results from Scenario 1 graphically for all 51
countries. The current ‘best’ HEAT method, the VSL with two age
groups (VSL-2), is shown on the x-axis as the referencemethod, and
all other methods are depicted in a color-coded scatter plot with a
45-degree line used to depict equity. As these assessments cover
the entire HEAT age range (20e74 years), the VSL-1 and VSL-55
estimates are identical to the VSL-2 estimates and therefore lie
(jittered) on the 45-degree line. The monetary benefits estimated
by the VSLY (blue) are around one-third lower than those estimated
by the current VSL-2 model (black line). This is because those with
the greatest mortality rates (older people) also have the lowest
discounted life-years remaining, thereby reducing the effect that
older people have on the mean.

Fig. 1 shows the estimates generated by increased activity in the
population aged 20e74 years. However, this masks differences in
estimates for the two current HEAT age groups (20e44 and 45e74
years). Fig. 2 depicts the estimates generated by stratifying the
analysis to the population aged 20e44 years (left) and 45e74 years
(right). In both cases, the VSL55 (green) estimates are equal to the
VSL-2 estimates. The VSL-1 (red) method results in higher values
when restricting the analysis to youngerpeople and lower values for
older people. The VSLY (blue) estimates tend to be greater than that
of the VSL-2 in younger people and lower in older people because
younger populations have more expected life-years remaining.

Because there are clear differences in the values generated by
different methods, and these differences vary between older and
younger populations, we also looked at how the valuation methods
differ over the life course in an exemplar country. Fig. 3 below
shows a comparison of annual monetary benefits per capita (2017
Euro) associated with 10 min/week of additional walking, for each
individual age from 20 to 74 years for the Latvian population using
the four different models: VSL-1 (red), VSL-2 (black), VSL-55
(green), and VSLY (blue).

The VSL-1 method generates the same results regardless of
age, the VSL-2 method generates different results for the popu-
lation aged 20e44 years to those aged 45e74 years, and the VSLY
(blue) and VSL-55 (green) results are similar until around age 55
years, with monetary benefit increasing as age, and therefore,
mortality rates increase. However, the VSLY model does not
increase as quickly with age because life-years remaining are
falling with age alsodthis is particularly stark from age 60 years
onwards.

Finally, it is interesting to observe the differences in results
between countries when using the VSLY methods. Fig. 4 shows the
estimated per capita annual monetary benefit of an additional
10 min of walking per week per person aged 20e74 years for the
HEAT countries on a choropleth map. There are large differences in
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estimated monetary benefit per capita between HEAT countries,
with estimated monetary benefit ranging from EUR 4.52 in
Tajikistan to EUR 117.13 in Luxembourg.

Discussion

This study is the first to compare the effect of the valuation
method used to value averted premature deaths in a Health
Impact Assessment tool for physical activity. It uses the WHO
HEAT 4.2 for walking and cycling as a case study to compare the
estimates of the value of active transport using two different
methods: the Value of Statistical Life and the Value of Statistical

Life-Year. We show that the VSLY approach generates lower es-
timates and is more sensitive to differences in the age of the
affected population than the VSL with two age groups (VSL-2).
However, this comes with a trade-off: although the use of the
VSLY may be more accurate, there are additional data re-
quirements of the user. As the minimal data entry requirements
of HEAT 4.2 have shown to be a main barrier to wider use of the
HEAT, this potential additional user burden warrants serious
consideration.

Our findings align with those of previous studies, for example,
the work of Robinson et al.,16 which found that estimates using the
VSLY method result in lower valuations of interventions to reduce

Table 1
Monetary benefit estimates for France for each of the six scenarios using the VSL method with two age groups and the VSLY method with individual ages (assumes scenario
population is representative of the general population within that age range).

Scenario VSL method result
(two groups) in 2017 EUR

VSLY method result
in 2017 EUR

Population aged between 20 and 74 do an additional 10 min of walking per week. 86.56 63.75
Population aged between 20 and 64 do an additional 10 min of cycling per week. 77.85 72.5
Population aged between 20 and 44 do an additional 10 min of walking per week. 15.11 21.73
Population aged between 20 and 44 do an additional 10 min of cycling per week. 22.27 32.03
Population aged between 45 and 74 do an additional 10 min of walking per week. 147.27 99.45
Population aged between 45 and 64 do an additional 10 min of cycling per week. 143.42 120.26

VSL, value of statistical life; VSLY, value of statistical life-year.

Fig. 1. Estimated annual monetary benefit per capita (in 2017 Euro) in scenario 1, comparing alternative methods to VSL-2. VSL, value of statistical life; VSLY, value of statistical life-
year; VSL-1, VSL for full adult age range; VSL-2, VSL stratified by younger vs older adults; VSL-55, VSL using individual age mortality risks.
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Fig. 2. Estimated annual monetary benefit (in 2017 Euro) per capita from 10-min additional weekly walking using country-specific population age distributions from 20 to 44 years
(left) and 45e74 years (right), VSLY vs current HEAT models. VSL, value of statistical life; VSLY, value of statistical life-year; VSL-1, VSL for full adult age range; VSL-2, VSL stratified by
younger vs older adults; VSL-55, VSL using individual age mortality risks.

Fig. 3. Annual monetary benefit per capita (in 2017 Euro) from 10-min additional weekly walking for each age of Latvian population, using each method. VSL, value of statistical life;
VSLY, value of statistical life-year; VSL-1, VSL for full adult age range; VSL-2, VSL stratified by younger vs older adults; VSL-55, VSL using individual age mortality risks.
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COVID-19 deaths, primarily from older populations. However, this
is the first study that has explicitly analyzed the significance of
these methodological decisions for an HIA tool. It is also the first to
critique the valuation methods in the physical activity module of
the WHO HEAT for walking and cycling. We offer a simple
enhancement to the current HEAT physical activity module, which
remains within the framework used by transport planners but in-
corporates the duration of life.

Differences in the estimates using VSL and VSLY methods pro-
voke normative questions about the valuation of premature mor-
tality. The VSL values mortality risk equally irrespective of age,
thereby valuing a year of expected lifemorehighly for older persons.
On the other hand, the VSLY assigns a constant value to s life-year,
but, as a result, values mortality risk reduction in younger persons
morehighly.17 Transport economics typically uses the former, health
economics the latter (and includesqualityof life). AsanHIA toolused
widely in transport planning, the HEAT straddles two fields. The
appropriate method may depend on the decision problem itself.
Giving the tool user the ability to choose which method they would
like to use would be a useful future feature in the tool.

There are several limitations of this study. The biggest perceived
challenge to implementing the VSLY in the HEAT is the difficulty
users inmany countries would face in inputting the age distribution
of those affected by an intervention. There is therefore a trade-off
between precision and usability in this HIA tool. Potential solu-
tions include (1) using the distribution of age in the general pop-
ulation as a default for the active travel population with the option
to manually overwrite or (2) the creation of a bespoke age distri-
bution from user-defined parameters, for example, minimum,
maximum, andmedian age. Although neither of these solutions are
perfect, they may provide a compromise between usability and
accuracy.

A further challenge exists specifically for the HEAT tool in
explaining the VSLY method to stakeholders and users. Transport
planners are familiar with the concept of the VSL, but gaining buy-
in for the use of the VSLY requires an explanation of how dis-
counted life expectancy is calculated. This is another example of
where the adaptation of a widely used tool, already being used by

stakeholders to support or inform policy, must be carefully
considered even if it is methodologically valid. Over the duration of
the HEAT's existence the core team have attempted to achieve
balance between complexity and precision on the one hand and
usability on the other.23 However, recent developments in data
availability, statistical programming, andweb-based user interfaces
have made it easier to allow stakeholder engagement in complex
models.24 Therefore, the improvements in the conceptual validity
provided by the VSLY method should justify implementation
within the global version of HEAT currently under development.

An additional issue for accurate valuation of increased popula-
tion walking and cycling is that the VSL estimates used (in both the
VSL and VSLY methods) are derived from a stated preference study
with a median age of 50 years. As VSL has been shown to peak
around age 50 years,11 calculating the VSLY from this figure may
result in overestimates. Further research is needed to develop
stated preference values that account for the many different factors
influencing respondents of different ages.

Conclusion

Our findings suggest that incorporation of duration of life gained
into the HEAT is theoretically possible, yields very different results
where intervention populations are not representative of overall
populations, and is more aligned with guidance from the field of
health economics. However, where changes to improve the preci-
sion of widely used tools such as the HEAT may also reduce their
practical usability, it is important to consider the overall impact on
the tool's value to decision-makers and other stakeholders. Thus, it
will be important to consider the usability of the modifiedmodel in
practice in future work.
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a b s t r a c t

Objectives: The aim of the study was to evaluate completeness and timeliness of the rapidly developed
surveillance of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection in England using
patient-level data.
Study design: This is an observational study wherein public health surveillance systems are evaluated.
Methods: Data were collected in the Public Health England's Second-Generation Surveillance System
through routine laboratory reporting processes, as well as via enhanced testing in collaboration with
commercial partners. Three periods were chosen to present developments in disease surveillance around
the first pandemic wave in England. Completeness of valid entries for key demographic and epidemi-
ological fields was summarised. Timeliness was assessed using recorded date intervals: from sample
collection to the laboratory reporting a positive result, the positive result being received by the national
surveillance system and the data being available for epidemiological analysis.
Results: In each period, demographic variables were more than 95% complete and enhanced ethnicity
more than 85%, allowing a rich understanding of the general characteristics of COVID-19 cases in En-
gland. The proportion of cases completing all reporting stages of the national system within 3 days of
when the specimen was taken increased from 69.1% in period 1 to 76.6% in period 3. In period 3, the
median number of days to complete all reporting stages decreased to 2, from 3 in previous periods.
Analysis of each reporting stage offers suggestive evidence that timeliness of the system has improved as
reporting has become established over time.
Conclusions: Timely processing of data for epidemiological use was consistent and rapid once received by
the national system. Delays in timeliness were most likely to occur in the first stage of the reporting
process, before laboratory input to the surveillance platform. Existing national surveillance mechanisms
enhanced during the response have succeeded in providing rapid collection and reporting of case data to
facilitate epidemiological monitoring and analysis and guide public health policy and strategy.
Crown Copyright © 2021 Published by Elsevier Ltd on behalf of The Royal Society for Public Health. All

rights reserved.

Surveillance of the novel coronavirus disease, COVID-19, was
escalated in England in early 2020, with initial cases reported in
January 2020.1 Rapid detection of new incident cases was a key
priority, and initial processes were built into existing laboratory
reporting systems including the Second-Generation Surveillance
System (SGSS) and Respiratory DataMart.2 Urgent need to improve
case ascertainment, as well as to alleviate testing capacity chal-
lenges, resulted in the UK government's deployment of a strategy to
scale up testing for COVID-19 in April 2020.3 This policy referred to

testing ‘pillars’, with three pillars that contributed to detection of
cases with current infection: pillar 1, aiming to strengthens estab-
lished testing pathways, such as National Health Service (NHS) and
Public Health England (PHE) laboratories; pillar 2, initiating testing
capacity through commercial partners, and pillar 4, swab testing for
surveillance studies. This expansion of testing aimed to provide
more rapid results to improve data collection to better understand
the epidemiological characteristics of infection and to support key
workers' ability to return to work with reduced risk. Based on key
priorities of data completeness and timeliness, we evaluated the
rapidly developed and expanded laboratory surveillance system for
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
around the first pandemic wave in England (see Fig. 1).
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Data on laboratory-confirmed cases of SARS-CoV-2 infection are
legally required to be submitted to PHE by the operators of diag-
nostic laboratories; submitted laboratory data are managed within
the SGSS. Three periods were chosen to present developments in
the surveillance system's timeliness and completeness. Cases were
assigned to a period by laboratory report date, which has 100%
completeness and validity. The periods were January 30eApril 26
(the set-up period; ends with the week with the highest number of
cases reported), April 27eJuly 5 (the peak, including some of the
highest testing demand and rapid escalation of new systems; ends
at the low point of reported cases after the peak) and July
6eSeptember 6 (beginning of the postefirst-wave period, as
defined in national surveillance reporting).4

Some criteria of this analysis were assessed based on the
reporting pillar. It is important to note that pillar testing stratifi-
cation mainly defines the reporting pathways and may not always
represent homogenous populations. Pillar 1 includes testing of
patients in hospitals (through routine diagnostic investigations or
due to COVID-19 symptoms), as well as testing of healthcare and
social care workers. Pillar 2 testing broadly represents community
testing in the wider population, including mildly symptomatic
cases and testing from mobile units. Both pillar 1 and pillar 2
contain some outbreak investigations and care home testing,
wherein reporting is based on whether the testing is carried out by
a PHE/NHS (pillar 1) or commercially contracted (pillar 2) labora-
tory. Pillar 4 swab tests can be reported into either pillar 1 or pillar 2
depending on the diagnostic laboratory contracted for the study,
and pillar 4 results are not consistently distinguishable within the
surveillance system. While pillar 1 is built upon existing laboratory
reporting pathways with established data flows, pillar 2 and 4
required new processes to be created for both data collection and
submission. This can lead to differences in both timeliness and
completeness of reported data fields by the reporting pillar.

Key demographic and epidemiological fields were reviewed for
completeness, and the percentage of records containing valid en-
tries was summarised for each period. These fields included sur-
name, forename, sex, date of birth, NHS number, residential
postcode and ethnicity as well as epidemiological measures such as
the date of symptom onset, hospital-acquired infection, travel
exposure and symptom status indicators.

All data apart from the residential postcode and ethnicity fields
are unmodified from the SGSS. Data recorded explicitly as ‘Un-
known’ or as a default value (i.e., 01/01/1900) were classified as
missing. Data on ethnicity were obtained from the NHS Digital
Hospital Episode Statistics (HES) and Secondary Uses Service (SUS)
databases.5,6 Ethnicity assignment follows the same process as
HES-Office for National Statistics mortality linkage, whereby per-
sonal identifiers (NHS number, sex, age and postcode) from HES
and SUS are linked to people testing positive for COVID-19 in an
iterative manner as per eight predefined matching criteria.7 Where
there are differing ethnicities for the same personally identifiable
information, priority is given based on (a) a valid ethnicity (i.e., not
including ‘Unknown’ or ‘Prefer not to say’), (b) the most recent date
and (c) higher ranked data sets. The data sets are ranked, starting
with the highest, as follows: SUS live feed, HES Admitted Patient
Care, Outpatient HES and HES Accident and Emergency. Where this
linkage did not result in a valid ethnicity for cases reported through
pillar 2, the self-reported pillar 2 ethnicity was used. Postcodes that
were indicated as being populated with laboratory or GP default
information were considered missing for the purpose of assigning
patient residential information.

Timeliness was assessed using four key date fields to construct
three intervals: (a) from specimen date to laboratory report date,
which is the time between the sample being collected and the
laboratory reporting positive results to its systems; (b) from labo-
ratory report date to SGSS receipt date, indicating the time taken

Fig. 1. Time interval between reporting stages, by period. SGSS, Second-Generation Surveillance System.
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from the positive result being available to the result being received
by the national surveillance system; and (c) from SGSS receipt date
to import date, the time between receipt in the SGSS and the data
being imported so that it can be used by epidemiologists, statisti-
cians andmodellers. Some of these intervals occur on the same day;
for instance, intervals 2 and 3 could occur on the same day. The
timeliness analysis included only case records from April 14 for
pillar 1 and from May 26 for pillar 2 owing to limitations on
available date fields before then, and the end of the analysis period
was September 6, 2020.

There were 303,082 cases that met the inclusion criteria for this
analysis: 125,779 cases in period 1, 120,403 in period 2 and 56,900
in period 3. Completeness of these data is described in Table 1.
Demographic variables, including name, sex, postcode and date of
birth, were more than 95% complete in each period, and ethnicity
was more than 85% complete owing to the enhancement process.
This is a detailed demographic data set allowing a rich under-
standing of the general characteristics of COVID-19 cases in En-
gland, as demonstrated in its use informing the evidence base and
in the wider public health literature across various mediums. Ex-
amples include daily dissemination of data to local and national
public health to inform policy decision-making (including local
public health restrictions),8,9 modelling to provide forecasting and
tracking of the pandemic in real time,10-12 routine surveillance
reporting of official statistics4,13 and peer-reviewed research.14,15

The least complete demographic field was the NHS number, an
identifier linked to a patient's electronic health record. This field is
routinely enhanced in the SGSS through matching to the De-
mographic Batch Service.16 Low completeness is likely due to
matching requiring a high level of precision that is not always
available for self-reported information (such as through pillar 2).
Completeness for this field decreased across the study period from
92.9% to 80.8%. While part of this decrease reflects an increasing
proportion of national COVID-19 cases being reported through the
pillar 2 reporting pathway, pillar 1 completeness also decreased
from approximately 94% in periods 1 and 2 to 80.9% in period 3.

Key epidemiological surveillance variables reported by labora-
tories were mainly incomplete. Availability of the date of symptom
onset decreased from 2.2% to 0.2% from period 1 to 3, as the pro-
portion of cases detected through pillar 2 increased, with almost
entirely incomplete data for this field, after its inclusion in pillar 2
data collection in May. The asymptomatic indicator has shown the
greatest completeness improvement, increasing from 1.4% to 88.5%
across the analysis periods. This is almost entirely due to im-
provements in completeness for pillar 2 testing, in which this
became a mandatory variable in late June 2020. Other indicators,
such as travel exposure and hospital-acquired infection status,
were generally unavailable through pillar 1 and not collected
through pillar 2.

Analysing the three key date intervals in the system reporting
process shows that most timeliness variance between the three
periods occurs in the first 3 days from when the specimen is
collected. (Fig. 1) The interval between the specimen date and
laboratory report datedwhich incorporates the time taken for
specimens to arrive, be tested and be processed within laborator-
iesdwas the longest interval in each period. This interval was
completed within 3 days for 90% of cases in each period. The
timeliness of the second reporting stage, from laboratory report to
SGSS receipt date, improved significantly over time, completing
within 1 day from 41% to 74.5% of reports between periods 1 and 3.
The final reporting stage, from SGSS receipt to import date,
occurred within 1 day for 90% of cases in all periods, demonstrating
that processing for epidemiological use was consistent and rapid
once data were received by the national system.

The two primary COVID-19 case reporting pathways (i.e., pillars)
show distinct patterns in reporting by interval. The first interval,
from the specimen date to the laboratory report date, is typically
shorter for those within the pillar 1 system, with 95% processed
within 3 days, whereas it takes up to 4 days to see that level of
completeness for pillar 2. Conversely, reporting from the laboratory
to the SGSS is quicker through pillar 2, with more than three-
quarters of cases received by the SGSS on the same day as the
laboratory report (77.3%, comparedwith 54.4% of cases from pillar 1
laboratories).

Combining the three reporting stages describes the overall
timeliness of case data being reported through the surveillance
system from the date a patient is tested. The largest improvements
in timely reporting occurred between days 1 and 3. The proportion
of cases completing all reporting stages within 2 days increased
from 27.2% in period 1 to 53% in period 3 and within 3 days
increased from 69.1% to 76.6% over the same time. The proportion
completing within 4 days was relatively stable in each period (from
84.4% to 86.8%). In period 3, themedian number of days to complete
all reporting stages decreased to 2, from 3 in previous periods.

Analysis of each reporting stage of the new surveillance system
offers suggestive evidence that the timeliness of the system has
improved as COVID-19 reporting has become established over time.
Delays in timeliness are most likely to occur in the first stage of the
reporting process, before laboratory input to the surveillance
platform. Efforts to consistently improve system-wide timeliness,
in each reporting pillar, should be directed to strengthening this
first reporting stage.

Data-driven insights to inform decision-making for the
pandemic response rely on timely and complete data on
laboratory-confirmed cases. The SGSS is the principal data source
used by stakeholders for these purposes, but relies on data being
reported by diagnostic laboratories with sufficient information to
rapidly inform the epidemiology. The limited collection and
reporting of key information by laboratories, such as the date of
symptom onset, hospitalisation and travel exposure, prevents the
identification of detailed risk factors for transmission and severity
of infection. Increase in lack of patient NHS number submitted by
diagnostic laboratories imposes a burden on secondary mecha-
nisms such as deterministic and probabilistic data linkages and
poses a hurdle to facilitating broader health informatics linkages
going forward.

The COVID-19 pandemic has changed the landscape of public
health surveillance in England. Existing surveillance mechanisms
that have been enhanced during the response, such as the SGSS,
have succeeded in providing rapid collection and reporting of case
data to facilitate epidemiological monitoring and analysis and
guide the public health policy and strategy. Larger-scale health
service or diagnostic laboratory reporting improvements, as well as
an emphasis on high-quality data collection, may be required to
address the remaining limitations. The surveillance and health in-
formation structures that have been developed, and will continue
to be refined, will allow public health services to better characterise
the pandemic to the benefit of healthcare professionals and the
public, with potential learning and application for the surveillance
of other infectious diseases in the future.
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a b s t r a c t

Objectives: In 2019, a new coronavirus has been identified and many efforts have been directed toward
the development of effective vaccines. However, the willingness for vaccination is deeply influenced by
several factors. So the aim of our review was to analyze the theme of vaccine hesitancy during COVID-19
pandemic, with a particular focus on vaccine hesitancy toward COVID-19 vaccine.
Study design: Narrative review.
Methods: In November 2020, we performed a search for original peer-reviewed articles in the electronic
database PubMed (MEDLINE). The key search terms were “Vaccine hesitancy AND COVID-19”. We
searched for studies published during COVID-19 pandemic and reporting information about the phe-
nomenon of vaccine hesitancy.
Results: Fifteen studies were included in the review. The percentage of COVID-19 vaccine acceptance was
not so high (up to 86.1% students or 77.6% general population); for influenza vaccine, the maximum
percentage was 69%. Several factors influenced the acceptance or refusal (ethnicity, working status,
religiosity, politics, gender, age, education, income, etc.).
The most given reasons to refuse vaccine were as follows: being against vaccines in general, concerns
about safety/thinking that a vaccine produced in a rush is too dangerous, considering the vaccine useless
because of the harmless nature of COVID-19, general lack of trust, doubts about the efficiency of the
vaccine, belief to be already immunized, doubt about the provenience of vaccine.
Conclusions: The high vaccine hesitancy, also during COVID-19 pandemic, represents an important
problem, and further efforts should be done to support people and give them correct information about
vaccines.

© 2021 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.

Introduction

The World Health Organization (WHO) defined the vaccine
hesitancy as a behavior, influenced by a number of factors including
issues of confidence (do not trust vaccine or provider), compla-
cency (do not perceive a need for a vaccine, do not value the vac-
cine), and convenience (access). Vaccine-hesitant individuals are a
heterogeneous group who hold varying degrees of indecision about
specific vaccines or vaccination in general. Vaccine-hesitant in-
dividuals may accept all vaccines but remain concerned about
vaccines, some may refuse or delay some vaccines but accept
others; some individuals may refuse all vaccines.1

In December 2019, a cluster of patients presented with pneu-
monia caused by an unknown pathogen that was linked to the
seafood wholesale market in Wuhan, China. Subsequently, a new
coronavirus was identified by sequencing the whole genome of
patient samples.2 It was named severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) by the Coronavirus Study Group of
the International Committee on Taxonomy of Viruses,3 and the
disease caused by the virus was named coronavirus disease 2019
(COVID-19) by the WHO.

After infecting and causing the death of thousands of persons in
China, the virus has spread, reaching Italy and other European
countries and the USA, with the number of confirmed new cases
currently increasing every day.4 The WHO declared it a pandemic
due to the widespread infectivity and high contagion rate.

Many efforts have been directed toward the development of
vaccines against COVID-19 to avert the pandemic and most of the
developing vaccine candidates have been using the S-protein of
SARS-CoV-2.5
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Currently, three vaccines are authorized and recommended to
prevent COVID-19. Large-scale (phase 3) clinical trials are also in
progress or being planned for other COVID-19 vaccines in the
United States.6,7

The presence of available vaccines is the key element to mini-
mize new infections, so it is crucial to vaccinate people, and espe-
cially healthcare workers.8

However, the willingness for vaccination is deeply influenced
especially by the mistrust of health authorities, as demonstrated in
other studies focused on vaccine trials of HPV and HIV, in Europe
and United States.9,10

The worldwide COVID-19 crisis may have a more or less
important impact on public trust in public health authorities, sci-
ence, and medicine, from a country to another, as per the burden of
its health and socioeconomic consequences and intensity of
controversies.11

In addition to a segment of population that refuses vaccines, the
novelty of the disease and concerns over safety and efficacy of the
vaccine have generated a sizable proportion of US people indicating
reluctance to getting vaccinated against COVID-19.12

But this phenomenon is also spread elsewhere: in May 2020,
about 25% of people in 5 surveys in France (representative samples
of 1000 adults) stated that they would refuse a future vaccine
against it if it would have been available, mainly due to safety
concerns around a vaccine developed in an emergency situation.13

The aim of our study was, therefore, through a narrative review,
to deepen and analyze the theme of vaccine hesitancy during
COVID-19 pandemic, with a particular focus on vaccine hesitancy
toward the COVID-19 vaccine.

Methods

Search strategy

In November 2020 (the search was performed on November
3rd), we performed a search for original peer-reviewed articles in
the electronic database PubMed (MEDLINE). The key search terms
were “Vaccine hesitancy AND COVID-19”. We searched for studies
published during COVID-19 pandemic (up to November 2020) and
reporting information about the phenomenon of vaccine hesitancy.

Inclusion criteria

We considered eligible for the review all the articles (original
articles, but also letters to the editor if containing original data) that
reported data on i) type of investigated vaccine (COVID-19 vaccine
but also other vaccines if investigated), ii) a deep and complete
analysis of the attitude toward the vaccine and the main reasons or
factor influencing this attitude. We considered eligible for the re-
view all descriptive studies, written in English, French, Spanish,
Italian.

Study selection and data extraction

Studies were selected in a 2-stage process. Titles and abstracts
from electronic searches were scrutinized by 2 reviewers inde-
pendently (A.N. and G.T.) and full manuscripts and their citations
list were analyzed to retrieve missing articles and to select the
eligible manuscripts as per the inclusion criteria. The level of
agreement between the reviewers was high. Then, each article was
further reviewed to identify the manuscripts suitable for our
review.

Results

The literature search yielded 49 publications. The titles, ab-
stracts, and full texts of these manuscripts were screened, resulting
in 15 studies considered potentially eligible to be included in the
review (4 articles were letters without original data, 1 was a review,
29 were not in line with the aim of the study).8,13e26

The studies, published in 2020, have been conducted in the
period MarcheSeptember 2020; they involved a minimum of 316
(Pogue et al.) and a maximum of 5024 (Salali et al.) participants.
Studies have been conducted in several countries: USA, UK, Turkey,
France, Malta, Italy, Hong Kong, Israel, Canada, Japan, Spain,
Switzerland involving a variegate typology of participants (most of
them were focused on general population adult or not, others
specifically on some categories, e.g., students, parents, healthcare
workers). Two vaccines have been analyzed: COVID-19 vaccine has
been investigated by most of authors (except for Goldman et al.
who focused only on influenza); influenza vaccine has been
investigated also by Grech et al. and by Wang et al. The principal
results of our review are shown in Table 1.

Percentage of vaccine acceptance

The percentage of vaccine acceptancewas not so high: only in an
Italian study (Barello et al.) 86.1% participants (who were students)
chose to be vaccinated against COVID-19. If considering general
population, this percentage lessened to a maximum 77.6% (Detoc
et al.) people who declared who will probably or certainly accept
COVID-19 vaccine. Although all the studies have been conducted in
different periods, the percentages did not differ so much.

For influenza vaccine alone, the situation is similar: the
maximum percentage of acceptance was reported in the study of
Grech et al. (69%), but the only study focused exclusively on influ-
enza vaccine (Goldman et al.) showed that only 54.3% of parents
were favorable to vaccinate their children and 58.3% intended to
vaccinate themselves.

Influencing factors and reasons given by participants who refused
the vaccination

Factors that influenced the choice to accept the vaccines (or not)
could be resumed as follows:

� Ethnicity: black/African had a lower acceptance
� Working status: unemployed people had a lower acceptance
� Personal belief: participants with personal belief against vac-
cines had lower acceptance; those who received vaccinations
(especially influenza) in the past had a higher acceptance

� Religiosity: religiosity was negatively correlated with COVID-19
vaccination

� Politics (!): Respondents who declared Democratic political
partisanship were significantly more likely to choose to receive
vaccination (Kreps et al.). Those who felt close to radical parties
or those who did not vote/did not feel close to any party were
significantly more likely to refuse the vaccine (Ward et al.).
Those who voted for far left or far right candidate in the last
elections were more likely to refuse vaccination (COCONEL
Group). Pogue et al. observed that political ideology had no
relationship with the attitude toward vaccination.

� Gender: Women had a lower acceptance.
� Education (!): participants with low education had a lower
acceptance (except for the study conducted in Turkey by Salali
et al.)

� Age (!): low age was associated to a lower willingness to receive
vaccination. Except for the study of Palamenghi et al. who
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Table 1
Main characteristics of the studies included in the review (n/r ¼ not reported or not explicitly reported).

Author, year Setting Period of study Method Inclusion criteria Participants Investigated
vaccine

Sociodemographic
characteristics

Attitude toward vaccination

Olagoke,
2020

USA 22 March 2020 Survey - >18 years old
- Living in USA

501 COVID-19 - Mean age 32.44
(SD 11.94) years

- Females 55.29%
- White 53.71%
- Employed 53.71%

- Black/African, unemployed, and with personal belief against
vaccines had lower COVID-19 vaccination intention

- Religiosity was negatively correlated with COVID-19
vaccination

Kreps, 2020 USA 9 July 2020 Questionnaire - US adults 1971 2
Hypothetical
COVID-19
vaccinesa

- Median age 43 years
(range 30e58)

- Females 51%
- White 73%

- 56% participants declared to choose the presented vaccine
- A greater vaccine efficacy, a longer protection duration and a
lower incidence of side effects were associated to a higher
probability of choosing a vaccine

- Respondents were less likely to choose vaccines developed
outside of the United States, particularly from China

- Respondents who declared Democratic political partisanship
were significantlymore likely to choose to receive vaccination

- Women, black, low education, and low age were associated to
a lower willingness to receive vaccination

Salali, 2020 UK and
Turkey

May 2020 Survey - >18 years old
- Living in UK or
Turkey

- 1088 in
UK

- 3936 in
Turkey

COVID-19 n/r - 31% (Turkey) and 14% (UK) were unsure to be vaccinated
- 3% in both countries refused to be vaccinated
- Acceptance was higher among those who believed the natural
origin of pandemics, among those who had higher anxiety
related to COVID-19

- Men were more likely to accept vaccines
- Have a graduate degree and children decreased the odds of
vaccine acceptance in Turkey, but not in UK

Ward, 2020 France April 2020 Cross-
sectional
online survey

n/r 5018 COVID-19 - <35 years old (N ¼ 1290)
- 35e64 years old (N ¼ 2494)
- >64 years old (N ¼ 1234)
- Females (N02629)
- Males (N ¼ 2389)

- Women, young people (<35 years old) and those with a lower
income were more likely to refuse vaccines

- No difference was observed between those who were
diagnosed with COVID-19 and those who were not

- Those who were highly concerned about being infected were
less likely to refuse the vaccine

- Those who felt close to radical parties or those who did not
vote/did not feel close to any party were significantly more
likely to refuse the vaccine

- Most given reasons to refuse vaccine were: being against
vaccines in general (27.6%), thinking that a vaccine
produced in a rush is too dangerous (64.4%), considering the
vaccine useless because of the harmless nature of COVID-19
(9.6%). Other respondents refused vaccine because of a gen-
eral lack of trust, doubts about the efficiency of the vaccine or
belief to be already immunized

Pogue, 2020 USA n/r Survey n/r 316 COVID-19 - <18 years old 2.16%
- 18e25 years old 12.45%
- 26e35 years old 18.21%
- 36e45 years old 31.48%
- 46e55 years old 3.4%
- >55 years old 32.41%
- Females 49.38%
- White 63.27%

- Respondents routinely vaccinated were more likely to receive
COVID-19 vaccine

- Respondents who had a greater perceived impact of COVID-
19 in America were more likely to receive COVID-19 vaccine

- Income and political ideology had no relationship with the
attitude toward vaccination

- 68.57% of respondents indicated they were amenable to
receive the vaccine

- 15.89% neither agreed or disagreed
- The main reasons to refuse vaccine were: concerns about
safety (45.45%) and lack of trust in the source (13.54%) and
other reasons (15.45% e above all more testing before
accepting vaccine)

Italy Survey 1004 COVID-19 - 18e38 years old 34.4%

(continued on next page)
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Table 1 (continued )

Author, year Setting Period of study Method Inclusion criteria Participants Investigated
vaccine

Sociodemographic
characteristics

Attitude toward vaccination

Graffigna,
2020

Early days of the so-called
phase 2

- Italian adult
citizens

- 39e52 years old 33.6%
- >52 years old 32.1%
- Females 50.9%

- 58.6% of respondents indicated they agreed to receive the
vaccine

- 15.4% disagreed
- 26.2% were uncertain about receiving the vaccine
- Respondents with a general positive attitude toward vaccine
were more likely to receive COVID-19 vaccine

- Therewas a positive relationship between health engagement
and willingness to vaccinate

Detoc, 2020 France 26 March 2020e20 April 2020 Survey n/r 3259 COVID-19 - <30 years old 20.6%
- 30e49 years old 46.11%
- 50e64 years old 24.6%
- 65e80 years old 8.3%
- >80 years old 0.4%
- Females 67.4%
- 24.1% had chronic medical
conditions

- Vaccine hesitancy 35.3%
- 77.6% will certainly or probably be vaccinated against COVID-
19

- 83.1% men and 74.2% women were COVID-19 vaccine ac-
ceptors (P < 0.05)

- 81.5% healthcare workers and 73.7 non-healthcare workers
were COVID-19 vaccine acceptors (P < 0.05)

- Older age, male gender, fear about COVID-19, be healthcare
workers and individual perceived risk were associated with
COVID-19 vaccine acceptance

Fisher, 2020 USA 16e20 April 2020 Survey - Adults 991 COVID-19 - 18e29 years old 20.4%
- 30e44 years old 25%
- 45e59 years old 24.6%
- >60 years old 30%
- Females 51.5%
- White 63.3%

- 57.6% participants intended to be vaccinated
- 31.6% were not sure
- 10.8% did not intend to be vaccinated
- Females, young, black/hispanic, those with a lower education
and income, those who did not receive influenza vaccine were
less likely to have intention to accept vaccination

- The main reasons to refuse vaccine were: concerns about the
vaccine, need additional information, anti-vaccine attitude,
low trust in vaccine development

Palamenghi,
2020

Italy Phase 1 (early days after initial
spread of SARS-COV-2) and
Phase 2 (early days after the
Italian reopening after
lockdown)

Survey - Italian citizens 968 (phase
1)
1004
(phase 2)

COVID-19 n/r - 59% of participants intended to be vaccinated (Phase 2)
- Decrease in trust toward scientific research, and vaccines'
efficacy

- Middle age group had a reduced willingness to be vaccinated
compared with 18e34 years old people and over 60 years old
people.

Dror, 2020 Israel March 2020 Survey - Healthcare
personnel or
general population

1941 COVID-19 n/r - No difference in vaccine acceptance among healthcare
personnel or not

- Males, those who perceived themselves at higher risk of
infection, people currently vaccinated against influenza had
a higher acceptance

- The rate of acceptance of COVID-19 vaccine was lower than
the acceptance of Influenza vaccine among healthcare
workers

Barello,
2020

Italy n/r Cross-
sectional
study

- Students 934 COVID-19 - Mean age 23.6 (SD 4.9) years
old

- Females 79.6%

- 86.1% chose to be vaccinated
- 13.9% refused to be vaccinated
- No significant differences were observed for socio-
demographic characteristics or for type of study (healthcare
students or not)

COCONEL
Group,
2020

France 27e29 March 2020 Online survey - French population
over 18 years old

1012 COVID-19 n/r - 26% refused to be vaccinated
- Refusals were higher among low-income people, young
women and older than 75 years old

- Those who voted for far left or far right candidate in the last
elections were more likely to refuse vaccination

Grech, 2020 Malta 11e16 September 2020 Questionnaire - Healthcare workers 1002 COVID-19
and influenza

n/r Influenza:
- Significant increase in willingness to be vaccinated (from 49%
to 69%)

COVID-19
- Almost 50% expressed their willingness to be vaccinated
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observed that middle age group had a reduced willingness to be
vaccinated compared with 18e34-year-old people and people
aged more than 60 years. Also the COCONEL group observed a
higher hesitancy among older than 75 years.

� Income (!): participants with lower income had lower accep-
tance. Pogue et al. observed that income had no relationship
with the attitude toward vaccination.

� COVID-19 infection: no difference observed between those
who have been infected and those who have not.

� Concern about COVID-19: those who were highly concerned
about being infected were less likely to refuse the vaccine.

� Working in healthcare settings (!): healthcare workers had a
higher acceptance. Except for the study of Dror et al. who
observed no difference in vaccine acceptance among healthcare
personnel and not-healthcare personnel. Also Barello et al.
observed no significant differences among healthcare students
or not.

(!)¼ this symbol is used to highlight factors with conflicting results.
The most given reasons to refuse vaccine were being against

vaccines in general, concerns about safety/thinking that a vaccine
produced in a rush is too dangerous, considering the vaccine use-
less because of the harmless nature of COVID-19, general lack of
trust, doubts about the efficiency of the vaccine, belief to be already
immunized, doubt about the provenience of vaccine.

Discussion

Our review highlighted an overall high vaccine hesitancy toward
the COVID-19 vaccine, but also toward influenza vaccine. These
results are not surprising: studies around the world on vaccine
hesitancy, in general, showed prevalence ranging from 8% to
15%.27e29 However, it should be specified that the speed of the
pandemic and the considered time span (up to November 2020)
could make our results not totally representative of the real
situation.

One of themost interesting aspects of the review is the point-to-
point analysis of factors that influenced the acceptance or refusal.
This represents, however, an instantaneous photography of the
actual situation: in fact, as Williams et al. reported, although the
reasons why parents chose to delay or refuse vaccines for their
children have been thoroughly examined, the reasons for vaccine
delay or refusal may change over time.30

In our review black or African people had a lower acceptance
rate. This datum is in line with another study that showed that
among African Americans, there was a higher degree of skepticism
and concern about the flu vaccine.31

Our review highlighted that unemployed people and those with
a lower income had a lower acceptance rate; however, Pogue et al.
observed that income had no relationship with the attitude toward
vaccination. In addition, participants with low education had a
lower acceptance rate (except for the study conducted in Turkey by
Salali et al.). These data are partially in line with what reported by
Danis et al.: their study revealed how economic hardship repre-
sented a determinant of vaccine hesitancy, while no association
was found between economic hardship and vaccine refusal. On the
other hand, the lower education of both mother and father was a
valid predictor of refusal of all vaccines, while hesitancy seemed to
not be affected by parental education.32

In another survey although caregivers from households in the
3rd or 4th quintiles were more likely to fully immunize their chil-
dren than those in the other quintiles, this was not statistically
significant.33

Our findings showed that a higher level of education seemed to
be a protective factor against refusing vaccines. However, there was
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no consensus about this association in other studies, some being in
contrast,34,35 in accordance36 or showing no significant associa-
tion.37 Parents with a higher-education background may use
selected sources of information, relying on a critical-thinking atti-
tude and making more active choices.38

In our review, we observed that religiosity was negatively
correlated with COVID-19 vaccination. This particular aspect has
already been described by other authors which observed that some
people avoided vaccination based on religious grounds including
religious explanations (“God did not take any medicine”) or asso-
ciating vaccines with Satanism.39

One of the most interesting aspects of our review is the influ-
ence of political ideology on vaccine acceptance or refusal: people
who declared Democratic political partisanship were significantly
more likely to choose to receive vaccination; those who felt close to
radical parties or those who did not vote/did not feel close to any
party were significantly more likely to refuse the vaccine; those
who voted for far left or far right candidate in the last elections in
France were more likely to refuse vaccination. This kind of analysis
has already been conducted by Kennedy et al. with a focus on
populist party: they observed that the support for populist parties
could be used as a proxy for vaccine hesitancy, at least in the
Western European context, with an increase in support being a
signal for public health actors to be vigilant.40

In our review, we observed that women had a lower acceptance
rate. This datum is in linewith other studies that found high rates of
women expressing concerns about the safety of vaccines and
expressing a lack of trust in the quality and impartiality of infor-
mation provided by healthcare professionals.41

In our review, we observed three apparently independent
phenomena: 1) low age was associated to a lower willingness to
receive vaccination; 2) those who were highly concerned about
being infected were less likely to refuse the vaccine; 3) no differ-
ence observed between those who have been infected and those
who have not. It is important to remember that risk perception is an
important factor influencing risk behaviors and people with lower
risk perception tend to take risk behaviors or reduce preventive
behaviors.42 Young people (such as college students as reported by
Ding et al.) are usually healthy, and often havemild symptoms after
being infected with COVID-19, which can have a significant impact
on the spread of COVID-19.43 So it is conceivable that they could
tend to refuse vaccination because of the scarce perception of the
risk so, as suggested by Ding et al., it is necessary to improve the risk
perception of college students through health education in various
ways, and attention should be paid to some college students with
low risk perception.43

Vaccine acceptance from healthcare workers had conflicting
results: in general, healthcare workers had a higher acceptance, but
in the study of Dror et al. no difference was observed in vaccine
acceptance among healthcare personnel and not-healthcare
personnel; also Barello et al. observed no significant differences
among healthcare students or not. The problem of vaccine hesi-
tancy among healthcare workers has been extensively studied by
the European Centre for Disease Control reporting that healthcare
workers had concerns relating to the risks of vaccination and
expressed a lack of trust in health authorities. Even some health-
care workers were also against vaccination in general.44

The most given reasons to refuse vaccine were as follows: being
against vaccines in general, concerns about safety/thinking that a
vaccine produced in a rush is too dangerous, considering the vac-
cine useless because of the harmless nature of COVID-19, general
lack of trust, doubts about the efficiency of the vaccine, belief to be
already immunized, doubt about the provenience of vaccine.

These evidences are quite in line with what reported in other
studies. For example, Pugliese-Garcia et al. reported in their survey

the respondents’ fear of being injected incorrectly or contracting
infections, of the fear of pain.39 Perceptions of vaccine effectiveness
were often grounded in misconceptions about how, for whom and
for how long vaccines work. Respondents believed that vaccines
worked against illnesses, particularly for childhood illness, rather
than being disease-specific.39 Alabbad et al., instead, reported that
the most common reason for vaccine refusal was believing that it
had no positive effect and that it was unnecessary.28

Krishnamoorthy et al. interviewed parents and health workers,
who reported that the major reason for the hesitancy was the ru-
mors spread regarding the safety of the vaccine through social
media. They have mentioned that the message was circulated with
friends, relatives, and other community domains without con-
firming the authenticity of the information. However, repeated
awareness sessions through various mass media channels have
helped to overcome these barriers.45

In some studies, even, some participants preferred informal,
traditional, and religious approaches to prevention and cure. Par-
ticipants described cases of young men using beer, spirits and local
alcohol, Tujilijili, Junta, and Kachasu, while others used other
informal and traditional alternatives such as traditional brews,
herbs, and tattoos.39

Conclusions

Vaccine hesitancy still remains high, also during COVID-19
pandemic, and the reasons for vaccine refusals are several. This
phenomenon represents an important problem, because increasing
hesitancy leads to falls in coverage and often precedes an infectious
disease outbreak.40

Healthcare professionals (especially general practitioners and
pediatricians) should be involved to support people and help
informed deciding about vaccinations.46,47 However, although re-
searchers have begun to develop and evaluate interventions for
vaccine-hesitant people (especially parents), the current data do
not support one method for intervention as superiorly effective
over others; therefore, continued development and evaluation of
interventions is needed.30
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