Shah et al. Health Qual Life Outcomes (2021) 19:194
https://doi.org/10.1186/512955-021-01819-4

Family reported outcomes, an unmet need

Health and Quality
of Life Outcomes

n

Check for
updates

in the management of a patient’s disease:
appraisal of the literature

R.Shah""®, F M. Ali'®, A.Y. Finlay'® and M. S. Salek?*?

Abstract

Background: A person’s chronic health condition or disability can have a huge impact on the quality of life (QolL) of
the whole family, but this important impact is often ignored. This literature review aims to understand the impact of
patients’ disease on family members across all medical specialities, and appraise existing generic and disease-specific

family quality of life (Qol) measures.

Methods: The databases Medline, EMBASE, CINHAL, ASSIA, PsycINFO and Scopus were searched for original articles
in English measuring the impact of health conditions on patients' family members/partner using a valid instrument.

Results: Of 114 articles screened, 86 met the inclusion criteria. They explored the impact of a relative’s disease on
14,661 family members, mostly ‘parents’ or ‘mothers, using 50 different instruments across 18 specialities including
neurology, oncology and dermatology, in 33 countries including the USA, China and Australia. These studies revealed
a huge impact of patients’illness on family members. An appraisal of family QoL instruments identified 48 instru-
ments, 42 disease/speciality specific and six generic measures. Five of the six generics are aimed at carers of children,
people with disability or restricted to chronic disease. The only generic instrument that measures the impact of any
condition on family members across all specialities is the Family Reported Outcome Measure (FROM-16). Although
most instruments demonstrated good reliability and validity, only 11 reported responsiveness and only one reported

the minimal clinically important difference.

Conclusions: Family members' QoL is greatly impacted by a relative’s condition. To support family members, there is
a need for a generic tool that offers flexibility and brevity for use in clinical settings across all areas of medicine. FROM-
16 could be the tool of choice, provided its robustness is demonstrated with further validation of its psychometric

properties.
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Management of a patient’s disease

Background

A person’s chronic health condition or disability can
have a huge impact on the quality of life (QoL) of the
whole family. Sometimes this impact may be similar
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to or even greater than that experienced by the patient
[1-3]. Although awareness of the impact of a person’s
disease on family quality of life (FQoL) has recently been
increasing, there is a need to measure this impact in the
clinical setting to inform those providing support to the
family. Turnbull et al. first proposed the term in 2000 and
defined normal “family quality of life” as being "where the
family’s needs are met, and family members enjoy their
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life together as a family and have the chance to do things
which are important to them" [4].

Golics et al’s [5] detailed literature review of the impact
of chronic disease on a patient’s family revealed that vari-
ous aspects of family life are affected by relative’s health
condition. That review only identified information about
a few disease areas and specialities [5] and concluded that
there was no generic instrument at that time to measure
disease impact on family members of patients.

The investigation of FQoL is a newly emerging field,
with research now extending to many different areas of
medicine. It is, therefore, timely to update the existing
knowledge base on the family impact of disease and iden-
tify the development of new generic and disease-specific
FQoL tools. This critical appraisal of the literature builds
on the areas covered by Golics et al. [5] and summarises
the greatly increased research activity over the last seven
years. It aims to identify the impact of chronic disease
on family members of patients across a range of medical
specialities and appraise the characteristics and measure-
ment properties of existing generic and disease-specific
FQoL measures.

The definition of ‘family’ has changed over time and its
use is no longer restricted to describing ‘two parents and
their children living under the same roof’ In this review,
we use the term as defined by Poston et al. [6] as “Peo-
ple who think of themselves as part of the family, whether
related by blood or marriage or not and who support and
care for each other on a regular basis” This review studies
the impact of a patient’s disease on all family members,
including partners, whether or not they are also carers.
Although the terms family caregivers, carers and infor-
mal caregivers are often used interchangeably, the only
caregivers covered by this review are those unpaid carers
(caregivers) who are family members or partners.

Methods

Search strategy

A search strategy was developed to identify studies pub-
lished up to January 2020 that reported the impact of
chronic disease on patients’ family members and part-
ners. Six electronic databases were searched: Medline via
OVIDSP; EMBASE via OVIDSP; CINHAL via EBSCO;
ASSIA via ProQuest; PsycINFO Via OVIDSP; and Sco-
pus using the PICO framework (Population: family mem-
bers of chronic patients, Intervention: Patients chronic
illness, Comparison: Non-applicable, Outcome: impact
on family members) to identify and record the data
(Additional file 1: Table Sla and S1b). The PICO frame-
work was developed by the lead author and agreed by
the other authors. The reference lists of included articles
were also examined to ensure that all relevant articles
were captured.

Page 2 of 35

The search to identify existing generic and disease-spe-
cific FQoL measures was extended by combining search
terms such as ‘family*or caregiver’ and ‘quality of life’
with the terms scale, index, measure, instrument, assess-
ment, surveys, questionnaires, inventory, tools, generic
or disease-specific (Additional file 1: Table S2). In addi-
tion, hand searches were carried out of the COnsensus-
based Standards for the selection of health Measurement
Instruments (COSMIN) [7] database and the reference
lists of relevant articles. Google Scholar was searched for
articles reporting development or psychometric proper-
ties of the instruments identified.

Eligibility criteria

Articles were included in the review if the source was
an original paper, in the English language and measur-
ing the impact of chronic illness or disability on patients’
family members/partner using a valid tool. Studies were
excluded if they were book chapters, congress abstracts,
if they used qualitative methodology or if the caregiver
was not a family member. This review paper is in two
parts, the first part focuses on the impact of a patient’s
disease on family members and the second part appraises
the instruments available to measure this impact. As one
of the inclusion criteria for the second part was only to
include quantitative techniques, it was felt methodologi-
cally appropriate to align the two parts by including only
quantitative studies in the first part. We recognize this
could be considered as a limitation of the study.

Screening

In the first stage of article screening, duplicates were
removed, and irrelevant titles and abstracts were dis-
carded based on eligibility criteria. In the second stage,
full-text articles of potentially relevant abstracts were
read and assessed against eligibility criteria by RS to
make a final decision about study selection agreed by
MSS and AYFE.

Data extraction
Data extraction was carried out by RS and was dis-
cussed using an iterative process with other members
of the research team (MSS and AYF). The data extracted
included authors, publication year, country of study,
study design, sample size, patients’ chronic disease, fam-
ily member gender, relationship to the patient, impact
on the family members and tools used to measure this
impact (Additional file 1: Table S3).

A separate data extraction table was used for record-
ing psychometric properties of identified family QoL
instruments.
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Synthesis of data

We used a thematic approach to synthesise findings.
Selected papers were carefully read by RS: in case of
ambiguity, papers were discussed with FMA, AYF and
MSS to ensure accuracy of data extraction. The data on
the impact of patients’ disease on family members were
summarised as short notes for the 86 studies. These
notes were then coded to capture their essence and
finally, codes were sorted into potential themes.

Quality assessment and risk of bias

The quality of selected papers and assessment of risk
of bias was evaluated using the Joanna Briggs quality
assessment tool for cross-sectional and cohort studies,
with the involvement of MSS and AYF [8]. The check-
list consists of 8—11 questions with answers “yes’, “no”
and “unclear” When all answers were “yes’, the study
was considered to have less chance of bias and if any
answer was “no” the study was classified as having a
risk of bias. The PRISMA principles were followed to
ensure robustness of the review as well as minimising

bias [9].

Results

Screening

A total of 7,767 articles were identified. After remov-
ing duplicates and irrelevant titles, 558 abstracts were
screened. The resultant 114 articles underwent full-text
review, 86 articles met all inclusion criteria and were
included in the final analysis (Fig. 1).

Study characteristics

Eighty-one studies were cross-sectional, and five studies
were longitudinal prospective cohort studies with fol-
low-up ranging from one month to two years. The stud-
ies explored the impact of a relative’s disease on a total
of 14,661 family members, mostly "parents’ or 'mothers,
using 50 different tools across 18 specialities includ-
ing neurology, oncology and dermatology and covering
33 countries including the USA, China, and Australia
(Figs. 2 and 3; Additional file 1: Table S4 and S5). The
most widely used tool to measure the impact of a patient’s
disease on a family member was the Zarit Caregiver Bur-
den Scale (13 studies) followed by WHOQOL (11), SF-36
(11), SF-12 (nine), IOF (seven) and EQ-5D (six) (Fig. 2).
While most of the articles reported the impact of a single
chronic disease on family members, ten studies included
more than one chronic condition, allowing comparison
of the family impact of different diseases.
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Quality assessment and risk of bias

Thirteen cross-sectional studies and one cohort study
did not mention confounders and strategies to address
them while one cohort study did not mention reasons
for loss of follow-ups. However, the remaining require-
ments were met for all of these studies, which all ful-
filled the minimum criteria for quality. None of the 86
studies was rejected based on their quality or risk of
bias. Overall, all studies were moderate to high quality
(Additional file 1: Table S6).

Synthesis of findings—key impact areas

This review revealed a huge impact of patients’ illness
on family members’ QoL [10-18]. In general, relatives’
chronic diseases impacted family members in similar
ways, with some conditions such as cancer having a big-
ger impact than others. Some common themes identified
in this review are discussed below.

Emotional and psychological impact

Caring for a relative’s chronic disease affects family mem-
bers’ lives in many ways, impacting their emotional and
psychological wellbeing [19]. The family members car-
ing for their relative with a chronic disease were at risk of
themselves developing a mental health condition, with an
adult offspring or spouse at higher risk than other fam-
ily members [10, 20, 21], and suffered similar psychologi-
cal distress, depression and anxiety levels to that of the
patient [22—-24]. The presence of anxiety and/or depres-
sion in the family member was the most consistent fac-
tor influencing family members’ burden and perceived
health-related QoL (HRQoL) [25, 26].

Nature of relationship and psychological impact

Mothers of children with chronic disease experienced
high rates of stress, anxiety and depression [15, 27-30].
Parenting stress was higher when a child was of pre-
school age [31, 32] and displaying disruptive behaviours
and developmental disabilities [33] or showing flares due
to increased severity of their condition [34, 35]. Some
parents perceived the increased caring demands of a sick
child as ’intrusive’ which led to higher levels of paren-
tal stress and psychological distress [36] affecting the
perception of burden experienced by the mother [37].
However, this emotional distress did not result in moth-
ers being less caring of the sick child [38]. The children
of mothers with a chronic condition experienced more
symptoms of hyperactivity and inattention, especially
when the mothers had psychological problems [39]. Sib-
lings of children with a more severe chronic condition
and an unpredictable prognosis reported more internal-
ising of problems and behavioural difficulties than sib-
lings of children with a chronic condition that followed
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a daily routine treatment pattern [40]. However, poor of the impact of their child’s disease on their other chil-
emotional health of siblings of children with controlled dren [42].

asthma was not related to disease severity [41]. Moreover,

what is worrying is that parents are sometimes unaware
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(See figure on next page.)

Fig. 2 Instruments used in the reviewed studies to measure the impact of the disease on family members/partners. WHOQOL: The World Health
Organization Quality of Life; SF36: The Short Form (36) Health Survey; SF12:12-item Short Form Health Survey; IOF: Impact on Family Scale; EQ-5D:
Eurogol- 5 Dimension; PedsQL 2.0 FIM: PedsQL TM 2.0 Family Impact Module; DFI: Dermatitis Family Impact questionnaire; CBS: Caregiver Burden
Scale; CarerQol-7D: Care-related Quality of Life instrument-7 Dimension; BDI: Beck Depression Inventory; FDLQI: Family Dermatology Life Quality
Index; CQOLC: Caregiver Quality of Life Index-Cancer; HADS: Hospital Anxiety and Depression Scale; CQOLCF: Caregiver Quality of Life Cystic
Fibrosis; IES: The Impact of Event Scale; CRA: The Caregivers Reaction Assessment Scale; CES-D: Centre for Epidemiologic Studies Depression Scale;
COH-QOL: City of Hope Quiality of life Questionnaire: NHP: The Nottingham Health profile questionnaire; FIQ: Family Impact Questionnaire; PSQ:
Pittsburgh Sleep Quality Index; PSI: The Parenting Stress Index Questionnaire; WPAI-SHP: The Work Productivity and Activity Impairment-Specific
Health Problem V2.0; QoLFQ: QoL Family Questionnaire HAMD: Hamilton Depression Scale; CGSQ: the Caregiver Strain Questionnaire. ProQOL:
Professional Quality of Life; GDS: Geriatric Depression Scale; GDS-15: Geriatric Depression Scale-15; CQoLI-LT: Caregiver Quality of life index-Liver
Transplantation; IADL subscale: Instrumental Activities of Daily Living; TAAQOL: TNO-AZL Questionnaire for Adult Health-Related Quality of life;
CHQ-CF28: Child Health Questionnaire-Child Form-28; SPQ: Sibling Perception Questionnaire; CHQ-CF87: Child Health Questionnaire-Child Form 87;
CESD-R: Centre for Epidemiologic Studies Depression Scale (revised); CMCRD: Caring for my Child with a Juvenile Rheumatic Disease; LSRS: Lifespan
Sibling Relationship scale; DOBI: Dutch Objective Burden Inventory; CHQ-PF50: Child Health Questionnaire-Parent Form 50; CBI: Caregiver Burden
Inventory; WFF: Work-Family Facilitation scale; WFC scale: Work-Family Conflict scale; PedsQLTM: Pediatric Quality of Life Inventory TM; HEMOCAB:
Hemophilia Associated Caregiver Burden Scale; BAS: Burden assessment Scale; BAI: Becks Anxiety Inventory; MCSI: Modified version of Caregiver

Strain Index

Gender differences

Female family members, spouses and mothers, experi-
enced significantly higher rates of depression and anxiety
than male family members [15, 21, 25, 28, 29, 43] and the
impact was greater when patients suffered from a severe
disease such as a long-term mental health condition [44].
However, two studies showed fathers experiencing more
stress [45] and lower HRQoL [46] than mothers. Such
paternal outcomes could be explained based on increased
stressors arising from disease flares, such as additional
medical visits and medical bills, both of which could be
particularly distressing for fathers compared to mothers
[46]. The reverse gender difference was found in siblings
of a patient, with female siblings experiencing a lower
QoL than male siblings [40].

Impact on physical health

Caring for a relative with a chronic disease can have an
impact on family members’ physical health owing to
the burden resulting from the relative’s functional dis-
abilities, cognitive impairment [27, 47, 48], medication
management [49] duration of care [43, 50] and total
daily hours spent on assisting patients with basic activi-
ties of daily living and medical tasks [12, 50-52]. Caring
for their relative can leave family members overwhelmed
and physically exhausted [53, 54], which may result in
compassion fatigue. It is not the total number of years of
caregiving that contributed to differences in compassion
fatigue, but the number of hours per week [55], suggest-
ing that intensity of caring rather than duration is the
critical factor. Furthermore, family members of people
with less severe chronic diseases reported only a mod-
erate burden on QoL [56, 57], indicating that caregiving
burden is related to the severity of the patient’s disease
and the family member’s perception of burden [35, 58].

Sleep

The physical health of family members caring for their
relative was impacted by poor sleep quality [59-64].
Meltzer et al. [61] found that parents of ventilator-
assisted children experienced shorter sleep duration and
greater variability in sleep quality impacting their physi-
cal health compared to parents of healthy children. In
the mothers of children with Duchenne muscular dys-
trophy, impaired sleep quality was related to the disease
duration [62], while the sleep disturbance in the par-
ents of children with atopic disease was related to the
children’s sleep disruption [63]. The partners of cancer
patients experienced poor sleep quality: there was a sig-
nificant correlation between patients’ and their partners’
sleep quality and sleep onset latency [60]. Although part-
ners used medication to minimise the negative impact
of sleep problems, Chen et al. [60] argue that this could
have affected their ability to respond to the needs of the
patient, indicating that many family members may be
hesitant to use drugs to aid sleep.

Impact on social, leisure and daily activities

Family members caring for a relative with a chronic con-
dition experience a considerable impact on their social,
leisure and daily activities [38, 51, 58, 65, 66], with
women reporting greater disruption than men [67]. Most
family members caring for their relative reported difficul-
ties in combining caring tasks with daily activities [29, 68,
69].

Parents of children with chronic disease reported
less opportunity for leisure and social activities [38, 53,
68, 70]. The high caregiving demands of children with
developmental disabilities, especially if outwardly vis-
ible, contributed to social isolation [33]. The parents of
children with obsessive compulsive disorder experienced
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interruptions in social life such as postponing social
activities [71]. Parents of children receiving palliative
care felt little desire to go out, indicating that the severity
of their child’s disease led to a loss of interest in leisure
activities [72].

There seems to be a cultural aspect to the impact of
caregiving on social life. Japanese caregivers reported
high social scores on the Zarit burden scale [73], even
when their perception of general health was lower than
that of the care recipient. This indicates that unlike West-
ern caregivers, Japanese caregivers do not report their
feelings about their social life being impacted by caregiv-
ing [73]. Arab mothers of children with disabilities expe-
rienced reduced social interactions and lower QoL due to
the cultural beliefs and the stigma attached to having a
child with a disability [48].

Impact on family relationships

A relative’s chronic condition has an impact on the
relationships among family members and between the
patient and the family members [29, 74, 75]. Caring for
a family member not only impacts the carer but also
the whole family [16, 76] and better family relationships
improved QoL for both patient and family members [35,
69, 77].

Mothers caring for children with attention deficit
hyperactivity disorder and oppositional developmental
disorder (ODD) experienced negative feelings towards
their affected child. Some mothers attributed their child’s
ODD to increased conflicts between them and their part-
ners [74]. However, having more children was seen as
being protective against partner conflict and maternal
hostility, as siblings could assist the mother by caring for
the sick child, thereby reducing parental stress and nega-
tive feelings towards the child [74]. Conversely, siblings
may internalise their emotional reactions to the situation,
leading to behavioural problems [40]. Better alignment
and coordination between parents and involving the sib-
lings, however, could lead to family cohesion, tackling the
problem together.

Partners of patients experienced poor sexual life and
relationship quality because of the patient’s symptoms
[68, 78], with a significant decrease in the partners’ abil-
ity to spend quality time with the patient [70], leading
to marital conflicts [68]. For many, the caregiving role
restricted them from having more children [72]. Knap
et al. [72] reported that 48% of parents of children with
life-limiting illnesses choose not to have more children
because of their child’s illness and associated caring
responsibilities.
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Financial impact

Caring for a relative with a chronic disease can neces-
sitate increased expenditure [15, 31, 67, 68, 79-83]. In
an Australian study, the annual personal cost for mild,
moderate, and severe atopic dermatitis was calculated
at Aus$330, 818, and 1255, respectively, with most being
spent on medication, dressings and non-irritant clothing
[64]. In a Swedish study, 20% of parents reported expe-
riencing financial difficulties even after the cost of the
chronic disease treatment was covered by the welfare
system [84]. The family members reduced their working
hours or left their jobs to take up their caring responsibil-
ities. This and the expense of hospital visits contributed
to their financial difficulties [64, 84, 85].

Impact on work

Work was seen to have a positive impact on the QoL of
motbhers, as it provided temporary relief from their caring
role, time to socialise and offset the financial burden [47,
71]. However, many family members caring for their rela-
tive suffered work impairment [75, 86] and had to give
up their jobs, change jobs, alter career choices or reduce
their work hours to look after an ill family member and to
manage hospital visits [64, 70, 87, 88].

Positive aspect of caregiving

Despite the physical, social and psychological impact
that a relative having a disease has on family members,
many family members reported a positive experience of
caregiving, with older family members reporting more
satisfaction than younger ones [55]. Meriggi et al. [67]
reported 93.5% family members caring for their rela-
tive were happy with their role. Son et al. [77] attribute
positivity in family members caring for cancer patients
to their spiritual upliftment. Awadalla et al. [89] attribute
this positive impact to family cohesion, and an attitude
of hopefulness. Adult siblings caring for their parents
reported that they see caregiving as a way of giving some-
thing back to parents [90]. Although the health status of
family members with caring experience was lower than
that of non-carers in an Australian study, the difference
in scores did not reach the minimal important differ-
ence (MID) magnitude for either the mental or physical
domains of SF-12, suggesting that caregivers might be
satisfied in their caring roles [91].

Existing family QoL instruments

The appraisal of the family QoL measures identified 48
instruments measuring the impact of a patient’s disease
on family members. Forty-two of the instruments are dis-
ease or speciality specific and are limited to that particu-
lar group of patients. The properties of these measures
are summarised in Tables 1 and 2.
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The review also identified Six population-specific/
generic measures: their properties are summarised in
Tables 3 and 4. Five of these measures (Impact on Fam-
ily Scale, the Beach Centre Family Quality of Life, the
PedsQL"™ Family Impact Module, Family Quality of Life
survey and Care-related QoL), are aimed at specific pop-
ulations of carers (parents of children, family members of
people with disability, informal caregivers not necessar-
ily family members of people with long term conditions).
The only generic instrument that measures the impact of
any condition on family members across all specialities is
the FROM-16.

The HRQoL instruments, regardless of having been
developed for patients or their family member/partner,
should demonstrate essential psychometric properties
such as validity, reliability and responsiveness to change
[159, 160]. Although most instruments demonstrated
good internal consistency, reliability and construct
validity, only 11 reported responsiveness and only one
reported the MID. Thus, it is not known whether these
instruments are sensitive to detecting change over time
in family members’ QoL.

Discussion

This review has demonstrated that family members
caring for relatives with various chronic diseases are
impacted in similar ways in terms of physical, social
and psychological wellbeing. The high number of FQoL
instruments identified in this review demonstrates a
growing interest in FQoL, though most research has
focused on a few medical fields including neurology,
oncology and dermatology, findings consistent with
the previous review [5]. One key strength of this cur-
rent review is that its findings are based on studies that
have used valid tools to measure the impact of a patient’s
chronic disease on a family member/partner. The stud-
ies included have used many different instruments to
measure the impact of chronic disease on family mem-
bers, indicating a lack of consensus on the use of instru-
ments: perhaps a clear consensus has not yet emerged
because this field is still young. Furthermore, the hetero-
geneity of the instruments used prevents comparison of
the impact of caregiving on family members across dis-
ease areas. Such comparison is important in identifying
the most vulnerable family members and directing them
to appropriate support. This is critical as a physically
unhealthy family member would be less able to discharge
their caregiving duties, thus having a negative impact
on the patients’ health [20]. While many studies in this
review have used disease-specific instruments, most
used generic health status or population instruments to
measure the family impact of a person’s chronic condi-
tion, indicating a strong need for a generic QoL measure



Page 9 of 35

(2021) 19:194

Shah et al. Health Qual Life Outcomes

Jusuiean
yam buidiay
pue uaIpjiyd

Jay1o pue
J21eD UlPW Sy}
usamiaq Jo
1auped pue

1218 UleW 3y}

usamiaq sdiys

-uone|al ‘ssan

-SIp [PUOIIOWS

‘SSaupaln ueluien|n
‘ainypuadxa "YSIPIMS ‘ysi
‘Ajlwiey sy 10} -ueds ‘asanb
puiddoys uo -N1od 'ysi|od
Juads awn ‘uelbamioN
'SaNIAIIOR ‘asaueder
ainsia| Ajlwey  dnoub sndoy ‘uel|ey| §o219 sieuwsg [G6] SQUO(-SIMT
‘das|s ‘bulpasy /slaquiswl ‘Youal4 oidoly yim 2 9111839 ![16)
pue uon Ajludey yum 'yoinQg ‘yYyoszd uaupliyd Jo sieq (shineusaq) ‘|6 19 UosmeT]
-ejedaid pooy SM3IAIDIUI '9s2UIYD -WwsWw Ajiwey oyads (14Q) xapul A1
vodas-as 1y w0d-1 0l "JIOMISNOH SAIR)END ulw €=z DIgely/ysiibul 19410 pue syusled -95e3s1( -wie4 sizeudssqg ¢
ainy
-lpuadxa pue
3I0MISNOY S95eISIP
‘Apn3s gof uo upys Jo A19
1oedw) ‘21ed -LIPA B YUM
JO uaping ‘san syuaned Jo
-IAI3DB 2INSI9) siauned Jo
‘3J1| [e120S SEI[WENT [£6] '|e 19 piseg
‘sdiysuoneas Ajlwiey yim ‘[z6] | 39 eISeg
‘Burag|lem SM3IAIIUI uejuren|n ENENT (Kbojorew (I01@4) xopul Al
[ed1sAyd pue paIN1dNIS pue uelsiad upjs yum syuaized  -19Q) oyidads -[end 2417 Abojol
vodas-as 1y 0d-1 0l |euonow BVIEIS Ul €= ueley/ysiibus  Jo siaquuiawi Ajiwieq -Ayjeads -eulaq Ajiwed |
EERIESETEY]
uoijeJjsiuiwpejo sway awn uolje|suesy Anjenads Ao)/21nseaw
spon 9lesxs Jo JaquinN sulewoq uibuo  uonsdwod /abenbue uonejndod /aseasiq Jo sawepN

oynads Allje1dads/aseasip—sainsealy a4l JO Aljenb Ajiued Jo sonspuaideleyd Alewwns L ajqeL



Page 10 of 35

(2021) 19:194

Shah et al. Health Qual Life Outcomes

SUONOW
pue ‘dag)s
‘uonouny [Lot]
[eI>0s pue ‘B 19 uljwieyd
Ajnuey :Ajiusey sall1uuey [oot] 1e1
a3 uo 1oedwil MIINI T 119Y3 pue sieak uljweyd (S1avo)
3y 03 19j3l 1adxe pue XIS uey3 Jlabunok (snnewlag 3|eds 1oedul| si
Woym Joaaiyr  siualed yum Siewap didoyy oidoyy) oy -lewlaq didoly
yodalyas ey wjod- [ ‘sulewiop aAl{  sdnoib snoo4 uiw 9 ysijbug Yam uaIpjiyd -ads-aseasiq VSN pooyp(iyd ‘s
usw (66]
-9A31Yde pue ‘[P 19 PUUNUNSIEY
‘uoljeladood '[86] ‘e 19 opu3
Ajiwey ‘sninew -0opuoy (dv2d0)
-19p didoe siieuap didose
noge A1iom SM3IAIRIUL siewsp oidole (snnewlaQg Yum uaIp|iyd
‘uonsneyx3y paIN1oN13s YuM uIp|Iyd Jo oidoly) oy Jo sianibaled
jlew ‘podai-jas 117 u0d-g 61 -SUIeWOP JNOH BIVELN Ul z—1 ysijbug sionIbaied Aiewd -9ds-a5e3s1Q ueder  Alewnd ul 100
(dua
-puadapul 1oy
pasu ‘1>adsal
-J|9S 10§ paau
‘uonexe|al pue
1521 10} pasu
'aININy |NJSSD AJey| pue
-ONS pue 3RS SPURBYISN
€ 9ney 01 plIiys RAESIY
10} paau “b3) SIHIRUISP pUBISZUMS (/6]
SiewIap oidoly yim YSN ‘9duel{ e 19 spealy [96]
oidoze buiaey ualIpjiyd Jo ysiueds ‘uews  J9BUNOK 1O SIBAK 8 ‘ureds ‘Ajey| ‘[B 12 BUUDMDN
pliy>eAg  Ssyuased yum -199) ‘Youal pabe ‘spiewllsg (spiewlsg CLENTIED) (1001d) shiew
pacuUaNul 3G SM3IAIRIUL ‘ueljey| oidoy yim didoiy) dyid 'spuepa -19g d1do1y 10D
podai-jas  snowoioydig 87  UedieyispasN SAIEYEND UlWw G- ‘yaangyysiibul  uaip|iyd 4o Jaaibaled) -ads-aseasi|g ENEINEN X9pU| S1Udled €
FERIIEIETEY]
uoneJisiujwpe;o sway awn uone|sues}y Ayjenads Aay/2inseaw
apow ?jess Jo JaquinN sulewo( ulbuo uonajdwo) /abenbue uonejndogd /aseasiq A13uno> Jo dweN

(panunuod) L ajqey



Page 11 of 35

(2021) 19:194

Shah et al. Health Qual Life Outcomes

av
uoleoSse
1UJed/SdDH
1adxs woiy
3oeqPad)
‘av yum
uaIp|iyd
40 syuased
yum sdnoib uelbi09D) pue
1UaWieal) pue uoIssnasIp uejuewoy
3j1| Ajtep iom /doysyiom ‘ysiueq 'ys [voll
13 196pnq [euonesnpa -ueds ‘ueljey| (@yv) shnew (ABojoy 819 IUDIN(SY)
‘941 Ajuded !MIINDI ‘uewIan ‘N -19p 21doly Yum -eullaq) oyn 3|edS UspIng si
yodal- 4125 1y wu0d- ] -Sulewop Jno- 2In1eld1] AN ysibuj‘youal4  ualp|iyd josiudied  -2ds -aseasiq 9ouel{  -pewusp didoly /L
dasys pue
puiddoys sun
-N0J 'saY10)D JO
2dA1 ‘salliAide
2INsI] ‘sl
-Aloe buniods
‘9J1] [B120S
‘JUaUIIeaI]} Uo
uads awn
‘JUaU1eaI] 01
pue sisenosd
o1anp
3I0M3SNOY
‘sdiysuone|al
‘21nIng JIdYY
1noge A1om sisepiosd
‘g|doad Joylo  yum gidoad [€01] '|e 19 eiseg
Jo uondseai syl JO saAlejRl (siselosd) ‘[eoll e s gy
noge Auom Yyum syuaned siseriosd oydads -yb3 (14d) xapu|
podas-jas 1 wod- 1 ‘uonensn. SM3IAJRIU| ulw €-¢ ysiibug  Jo siaquisw Ajiuie4 -95e3s1Q MO Ajluded sisellosd |9
FERIIEIETEY]
uoneJisiujwpejo sway awn uone|suesy Ayjenads Aay/2inseaw
apow ?jess Jo JaquinN sulewo( uibuo uonajdwo) /abenbue uonejndogd /aseasiq A13uno> Jo dweN

(panunuod) L ajqey



Page 12 of 35

(2021) 19:194

Shah et al. Health Qual Life Outcomes

sdiysuone|al
|euosiad pue
SaIAIDR
aInsIs| uo
2dUaNYUl pue
INIEIRI](V)

1uswiea
pue |0oyds
10 310Mm pue sisepiosd
Sl Ajlep yum ajdoad
uo 1oedwi JO SaAIlejal
'85e35IP U1 Yam
Jo1oedul SM3IAIRIUL [901]
[BUOIOWT-  PUB SM3IA3I 1ualied siseposd oyoads ‘|B 12 ZIDIMOIN
podal4as ey wiod-g Sl SUIRWIOP INOH 2inesa1 IN ysijbuy  jo Ajiwiey Jo sisuied -95e3s1( Auewan 0sdAjIwed ‘6
ISTIEVEY
Bulkien jo
HI pey oney
10 2neY 1Y}
uaipjiyd
40 swuaued
3y yum
pue (sasinu
uawabeuew  ‘sysibojorew
35e3SIp pUe -13p ‘suep
|ed160joydAsd -Lielpaed)
‘sBuljoay Sjeuols
/SUOlIOW -s9404d aJed uewan [Sol] e
“Jlompue  -yyeay yum pue uelfey| e1PDD0g dlIeu
diysuone|al SMIIAIIUI ‘ysiueds (Hl)ewolbuewsaey (ABojo1 -uonssnb (g4H)
‘941 Ajuded ‘MIIASI ‘ysibuz N JUBUI YUM  -eulla() dyd uaping Ajiwe
podas-jas 1 wiod-¢ 0 -SUBWIOP DAl 2In1eld1] 4N PUBSO/YoURl{  UIP|IYD Jo Syudied  -ads -asessig 9duel{  ewolbuewseH g
FERIIEIETEY]
uoneJisiujwpejo sway awn uone|suesy Ayjenads Aay/2inseaw
apow ?jess Jo JaquinN sulewo( uibuuo uonajdwod /abenbue uonejndogd /aseasiq A13uno> Jo dwieN

(panunuod) L ajqey



Page 13 of 35

(2021) 19:194

Shah et al. Health Qual Life Outcomes

[LLL]e1e

35BISIP BY1 0} Jauneq 01 1]
po1€[34 SaLLIOM ‘|e 39 Jubepuep
pue ‘9seasip (100Qad) a/1eu
Jo1oedwll ‘'uon sa13qeIp (1 2dAL -uonsanD 10D
-DBysiies oy | adAyyum  3190eIQ) 2YId sa19qeIp,SIUIRy
uodal-jes ey wl0d-g v -Sulewop sy 4N 4N ysijbuy  uaip|Iyd Jo s1uied -ads-aseasig VSN €l
syualed 4
1oedul pue suadxa
dlwouod3 pue (0Yd)
3J1| Ajle@ ‘uon SW0dIN0
-eppUNURI pue payodal [601] 241U
31| [BUOISSD) -Juaned -uonsanb djog4
-01d Y Alwey  ‘sysibojojew UOIIIPUOD d| YHM (ABojoy (d)) nuswbid
pue 3l [eIDOS- -19p yum ysijbu3 uaIp|Iyd JO sI3q -eullaq) oyn ellULUODU| JO
podalas ey wlod-9 0z SUlewop Jno- SMIIAIRIU| 4N SN/Ydudl4 -Waw Ajlwey/siualed  -ads -aseasig 2duel{  USpPING Ajlweq 7|
1oedul
|ed1bojoydAsd
pue yiom syadxa
‘diysuone|al pue syualed
[euosiad ‘syusned
pue jeljiwuey Yim [801]
"'3Jl| Ajiep SM3IAIDIUL (SISOAYIYDY) ‘|e 39 ausayng
OSJWOU0D]  puUB SMIIAJI SISOAYIYD| Yum oyads (194) sisoAyIyd|
podal4as Wy wod-1 (4 -SulPWIOp dAl4 2Injesd 4N Youal4  UIp|Iyd Jo saljiuie 958351 odouel{  udpIng Ajlwed ||
1Iom
[PIDOS SUleS
3y yum
uoIssas
9U0-0}-3U0
e buunp
siuaned
1edw! 40 swuaied
[eIDOS pue woJj uon
DIWOU0D3 pue -23||0d P1eP [zo1]
‘Juswiean pue M3IA3I ‘|e 39 ausaiyng
pue 5e3sIp 2InjeI| (esojng sis (gogg3) aseasig
IR paseq (@3 esojng  -Ajownspidy) 4O usping
"9yl Ajiwieq uodai sisAjouiapida yum oydads esoj|ng sisAjow
podalas ey wlod-£ 0Z  -Sulewop Ino4 WeqIap 4N Youai4  UIp|Iyd Jo sal|iuie -95e351Q 2duel -12pId3 01
EERITEIETEY
swial awn uonejsuel) Anjenads Ko)/21nseaw
?jess Jo JaquinN sulewo( uibuo uonajdwo) /abenbue uonejndogd /aseasiq A13uno> Jo dweN

(panunuod) L ajqey



Page 14 of 35

(2021) 19:194

Shah et al. Health Qual Life Outcomes

399M SNO
-Ina1d 3y Jono
SaN3IXUe pUe

SIIIOM pue [Si1]
SIIANDE [B1D0S ‘|e 19 UBYoD
‘UOIBIRA UO slanibaled (9d-O10V4)
Buiob buiuid  yum sdnoib (KB13| v usping 1ualed
-U0D S3NSS| Hahlel} 359U ABJ3jje poo4 Yum poo4) dyid 3JI7 Jo Aljend
jlew a7 uiod-/ /1 -Sulewop a1yl /SM3IAISIU| U /-5 -IyD/Ysiibuy  uaIp|iyd Jo siuated  -ads-asessig VSN ABI3||y pood /1
21035 [eqoyb Lt
e pue '9102s (snibukieyd ‘[P 19 XNeapIag
adoueqinisip [ebny /uoidjul |ebnyiod | (100-1N3-Hvd)
Ajiep e '2102s S| -10d Yoz suon jeoiyl-asou  -gndas ysazd) aJieuuonssnb
[eUOIIOWS UB -lwey Yum ‘Auewlan -D34Ul | NJ Yim -1e3) oyppads Auewian 700 180y pue
[lew 1Y uI0d-G ¥l -SUleWOp 931y SMIIAIIU| uu g ‘Aje1] ‘'@duel{  USIP|IYD JO SJUSJe] -Ayjeads ‘Ajey| ‘@durl{  9SON Jeguaied 9|
|oued
1adxa
Areuydp
-sipinw
bulaq pue $312q
(oM Ajiuey “BIp Yum s31eqelp (1 9dAL leLt]
pue sasueuy u4p|Iyd Jo | dAy yum sa19qeIq) ‘39 Z3RY (S-14Q)
Spom ‘jooyds  siuased yum SJUSDS3j0pE. pue oyads 3|eds 3oedull
podal2s 1y wl0d- ¥l -Sulewop Jno- M3IAIIU| 4N ysijbuz  uaip|iyd Jo syuied -95e351Q VSN Ajlwey s212qeig s
suon
-eas|ulwpe
ulnsuj Jo adue [cL1]e1e
-1daooe pue 19)12dded (39D
‘uonoeysiies suep -3M) lleuuon
juswiieal ‘asn -leipaed -saNQ sa13qeIg
uljnsuj Jo ases /SIanID31eD | 9dA1 sa19qeI1Q YHM UIpJIYyD
‘Buiag-|lom pue uaip YSIPIMS /YS! YUM U1p|Iyd (1 2dA] s=1 JIeEN o=\
[BIDOSOYDASY -[1YyD yum -ueds /asanb 4O syuaied pue -9gelq) Jyid 4O UONDBYSIIeS
podal2s 1y lod-g /€  -Sulpwop Ino4 SM3IAIIU| Ulw Gl-0l  -NMod/ysiibuy  sianibased Alewlld  -ads-aseasig VYSN  pue bulsg-{|am L
EERITEIETEY
swal awn uonejsuel Anjenads Ko)/21nseaw
?jess Jo JaquinN sulewo( ulbuo uonajdwo) /abenbue uonejndogd /aseasiq A13uno> Jo dweN

(panunuod) L ajqey



Page 15 of 35

(2021) 19:194

Shah et al. Health Qual Life Outcomes

s1oedul
[euonowa
pue ‘SWo21IN0
ENEN[RET]
Ajiep yum
ERVEIEIENT]
'SaIAIDR
SPIY> Jo
puroluow
‘Bupioyuow [8L1]
95e3s|p ‘|e 13 pJieuleg
/iusuless) (§d—dLl) 24teu
‘uonebnsanul -uonsanb 10D
/sisoubelp S|eUOISSa) (Japlosip usping [elualed
01 paje|al -o0id yijeay Japlosip 2160 2160j01eWSH) —eindind >juad
SUI9DU0D /s1ualed -01eway e yum oyads -01A>0quWioly}
podas-as 1y w0d-g (Y4 SUIRLUOP XIS YIM MIIAIIU| Ul /-G ysiibug UaJp|Iyd JO Sualed Ajeads VSN ‘epeued  diyiedoipl -d1l ‘0¢
SI9Y10
Juedylubls
pue sasnods
10} X5 ‘da3|s
pue siaquisw 19ppe|q
Ajiuey ||e 1oy SAIIDRIINQ
(UlddUod Yyum [ZL1]e1e
syuaped jo (1appejg |1eD dukoD WIF-gv0o
siaquisw 1appe|q aAioe SAIDRISAQ) ainseapy 1oedw|
‘uolyei)) Ajlue yum YsSBHUNLYSl  -19AQ Yum Jualied oyads Ajlwed 1oppe|g
podal- 35wy ul0d-g wal 61 -surewop xis  dnoib sn>o4 4N -ueds ysibu3 e jo siaquisul Ajiuded -95e351( VSN SAINDVIDAQD 61
Bulag-jjom
|euonouUNy pue
‘BuIag-||aMm
Kjlwiey/|epos
‘butag-|jom CIRANIRE}
[euonows Buijog (401000)
‘BuIag-||aMm weal Je1s (s1souq4 S1S01q14 21SAD
[ea1sAyd ay | 918D /M3IA3] SI1S0IQ D1ISAD YUm 21SAD) DY 947 Jo Aujend
suoyds|s] 117 wI0d-G GE  -SUleWOp JN04 padx3 ulw 8-/ ysiibug  siuaned sianibaled) -ads-aseasi|g VSN IEVNISEIp R
FERIIEIETEY]
uoneJisiujwpejo sway awn uone|suesy Ayjenads Aay/2inseaw
apow ?jess Jo JaquinN sulewo( uibuo uonajdwo) /abenbue uonejndogd /aseasiq A13uno> Jo dweN

(panunuod) L ajqey



Page 16 of 35

(2021) 19:194

Shah et al. Health Qual Life Outcomes

SN1LIS DIYD
-Asd suaned
01 5U0IDL3l

|euonows
‘poddns jo
pasu 1oedw 1adxs
[euonoWwS SW/ 'ste [cclles
1oedwi [e1dos  -Albaed pue uoa7-01Udg (S
‘Yieay eqolb syuaned s “10034vD) sis
pue usping YHM pazi (SIs043P2S -0J3J25 3 di Ny
eoIsAyd  -ueblio atam ysi sisosPs oyd  aidnniy) oyid —aled Jo Ajjend
yodas-jas  uayIwlod-g 24 -Sulewop aAl{  sdnoib snoo4 -ueds/ysibug  -[NIA o siaaibaled) -ads-aseasiqg uleds pa1e|al 91eD) Y7
flzil
piemoq (1T0DV)
(enn 700 Jaied ENENI0] (SJaWIayz|y) ureds ‘A|ey| usuinasul i
10U/3N11) JO urewlop S JaWIBYZ|Y YUM oyads ‘Auewian  Jo Alljenp siaied)
podas-as  snowoloydig 0¢ 91buls ay L 4N ysiibug s1uaned Jo siaied) -95e351 20uRI4 N SJoWIdyzly "€¢
D)
-100QH =2y1
JO UOISIaN
95e3s|p pau1Ioys [ozl]
SU0IBbUNUNH e dojanap "ysipams ‘|B 39 32N }23gNY
Yum BuiAll - 01 D-100aH pue ysiueds (45-D-100aH)
1noge sbuiesy pa19|dwod ‘359nHN1I0J (9seasip WiIO 1OYs s1aled
DY Yyum AJey| pue ‘ysijod ‘'uew 9seas|g suoibun  suoIbUIUNK) 10} A1233BQ 3JI|-JO
RIENTY| UONDBJSIIeS  ddUBIH WO} -39 ‘Uele}]  -UnH Yum suosiad oyads -Ayjenb aseasip
podal-|as wiod-| | 0C  -Sulewop om| si2ued 7€ ‘Youai4/ysiibug  jo siaAibaied Ajiued -95e3s1Q AJey| ‘@ouel SUoIbUNUNH 77
suoibupuny
Yum Buiny|
1noge sbuljeay
Y1 yum
UoNDeJSIeS
‘Buinibaled
Jo s1dadse [611] ueueyang
|eonoe.d 13 32N123gny (O
‘uonewloul (9seasip -10DaH) Sia4ed
9A23[qo pue 9210/A010Ud aseas|g suoibun  suoIbURUNH) 10} A1aneq oyl|-jo
e oiydesbouwlsg /M3IAIDIUI -UNH Yam suosiad oydads -Aljenb aseasip
10dai-j9s iod-| | € -Sulewop Jno- SAIEYEND ysiibug  Jo sisaibased Ajiuied -95e3s1Q Nl SUoIbUNUNH |7
FERIIEIETEY]
uoneJisiujwpe;o sway uone|sues}y Ayjenads Aay/2inseaw
apow ?jess Jo JaquinN sulewo( ulbuo /abenbue uonejndogd /aseasiq A13uno> Jo dweN

(panunuod) L ajqey



Page 17 of 35

(2021) 19:194

Shah et al. Health Qual Life Outcomes

uod

-dns Ajiwey Jo
Aujigeueisns
‘9dU3|Isal
Jaquiaw
AJIUdB} "9DINIDS

Jo Aoenbape N ESN
‘Juswisnipe  pue ‘epeued)
EINEETR(VETe) ‘puejeaz
-INQ) spuewap MaN ‘eljel}
1oddns ‘uols -SNy $soJde [oz1]
-3940 Ajlwey S243U3D UoH (Aanfur ureiq ‘|e 32 Ul BIy
‘Buidod Jag -ey|jIgeya! Ainfur uteiq Jljewnel) ) NN ‘epeued) (0¥-WO4) O~
-wiawl Ajlude 71 woly oiewnel e buirey oydads ‘puelRa7 2INSeA\ UOD
yodal-j|ss 1y ulod-f O -SUIRWOP USASS  SISXMIOM [B1D0S 4N ysiibug  aAlReRI yum s -9seasiq  MoN ‘eljeisny -0 Ajluieq '8
spadxa
dv yim uon
-B}NsSUoD)
pue dv
yum uosiad
e Jo Jaulled
/S9N (dv) wis! (wisl [ST1l 819 seyd
e[l Yum -uosupyled |eoidAle -uosuiled (542480 70Dd)
700 J218D JOo SMIIAIDIUL yumsiuaned jo  [eaidAry) oyid 700 s1aled) wsl
podas-as 1y w0d-g (Y4 ulewop a|buls SAI1RM[BND 4N ysiibug 1auypied/saniie|ay -ads-aseasig SN -uosupiled /¢
[yl
1218D-DAd Y2 Nl ‘e 12 A3 IO
Jo sajeISgNS suosuIIed (IS-1212D-DAd)
inojayrbuisn  Jo sayduelq (aseasig Xapu| Aleuwng
paindwod [BDO] YUM uosupjled) S131eD) 10§ dUleU
21025 Xapul paJa1sibail oyads -uonsanp ases
podalas ey wiod-g 67 Arewwns 9buls  sASAING Jaied) IN ysijbug s124ed (Od -95e351( MO -SIQ uosupiied ‘97
SENIECIANIES
‘uoissaidap 3N leel]
pue A1aixue suosued ‘|B 19 UOSUP|USS
SOMIAIDE  JO S3yduUeIq (aseasiq (1212D-DAd)
|euosiad |20 YUM uosuyied) S124eD) J0j dUIeU
pue [e1>05 paJaisibas s oyads -uonsanp asea
podas-jas 11 wiod-g 6  -SUlPWOP INOH  AdAING JaleD) N ysijbug si21ed Qd -95e3s1Q NN -SIQ uosuied ‘ST
FERIIEIETEY]
uoneJisiujwpejo sway awn uone|suesy Ayjenads Aay/2inseaw
apow ?jess Jo JaquinN sulewo( uibuo uonajdwo) /abenbue uonejndogd /aseasiq A13uno> Jo dweN

(panunuod) L ajqey



Page 18 of 35

(2021) 19:194

Shah et al. Health Qual Life Outcomes

1oddns Jaied

pue aininy
1noge sbuieay Hes
‘enuawap pue siaied
yum uosiad yum sdnoib
ay1 yum sdiys SND04/ 'Je1s
-uole|al pue poddns
3|0l Ja1ed ‘bul pue siaied [8z1]
-9q||oMm 'spasu Ajiude) yam ‘B 13 UMolg
[euosiad SM3IAIRIUL (10DW3Ia-D)
Hodal-j|as pue sapl|iq SAIe)|eNb epuswWaQg (enuswaQ) 3JI7 4o Aljenp
/paJaisiuiwipe -Isuodsay /SMIIASI yum ojdoad jo oydads ERENVIEIQBEIN[CE]
JaydJeasas 1y wiod-g 0€ -SURWOP dAl4 2In1eld] Ul G| ysijbug SIaqUIBW A|luied -95e3s1Q Nl -1eD0¢
sbuijesy
J9AID31eD Bul
-AIbaJed Jo
SIENEIEN
pue Ayjenyuids
‘K1iom ‘Bul
-AIbaJed Jo
SpuewIap ‘uon
-DeJDIUI Ajlwiey
swiy [euosiad
‘Buinibaled
01 aNnp suon
-e)uwi| 9jou
‘Buinl| Ajiep jo
SIMIAIDR YUMm
ouelsISSe
‘Buinif Ajrep
JO san1AND.
[eIUSWINIISU siuaned [£z1]e1e
AIENN! Yumaouel  epuawad Jo eluawWwRQg (enusawaQ) A3BPIA (T10DDD)
MIIA jod-g -SISSY SI121ED YUM yum ojdoad jo oydads 941 JO Auenp
-9 auoydss]  pueulod-¢ 08 ‘sulewo ua| SM3IAJRIU| uiwi /| ysijbug sIanbaled Ajiwie -95e3s1Q VSN 19AID3IeD) 67
FERIIEIETEY]
uoneJisiujwpejo sway awn uone|suesy Ayjenads Aay/2inseaw
apow ?jess Jo JaquinN sulewo( uibuuo uonajdwod /abenbue uonejndogd /aseasiq A13uno> Jo dwieN

(panunuod) L ajqey



Page 19 of 35

(2021) 19:194

Shah et al. Health Qual Life Outcomes

)1 eAud pue
1oddns |epos

dwii aINsIg)
'W3159-J[9S
‘Buiag-|jam [ed
-1sAyd ‘buidod
‘S9uURUY pUB
uopes|uluwpe syuaped [1et]
CILEROMI=ET! 130Ued Jo ‘|e 12 eAeuly
yum diysuon slanibaled (10D0DIED)
-ej2l ‘'usping [ewoul alleuuonsanb
‘Buragiom yim (ABojoduQ) 31140 AujenD
|e2160j0YDASy SMIIAIRIUL syusned oyads ABojoduD
podas-as 1Y uI0d-g 67 -SUlewop U] SAI1RM[BND UlWw 9 yduai4/ysiibug  1adued JO SIsAIbale) Ajeads VSN JISAIDRIRD) ‘€€
1USWUOIIAUD
'saoueUY ‘Uon
-Ipuod juaned [og1]
‘aled jo Aljenb ‘|e 19 uayod
|00[NO Jaied (4-117700)
‘sdiysuoneas MIIADI UOISIDA Ja1eD) A|l
‘91815 UMO 1adxe pue -we4-ssauj|| bul
SIENN! s Ja1e) yoJeasal BujAle3l syualied -ua1eaJy]-ayl| ul
piodal-j|as wiod-| | 9l -SUIRWIOP USASS SNOIADI] ulw ol > Youali4/ysiibug  1soued jo sianibaled) epeued) 740 Auend ‘e
slanibaled
/swualed |
UM SMIIA
usping -3l 'salleu
|epueUY -uonsanb
puUE 121Juod 1oedwi
Ajiwuey suon Ajiwey l6l]
-owa |ejuaied pue snieis (1spiosig ‘|B 39 4XD0T]
‘Auanoe Ajiwey ey pjiyd suonIpuod [e12e)-010) (@40—s19)
RIENTY| pue [elualed Bunsixa |BIDB}-0I0 YHM oyads [eIDR}-010-9]edS
10dai-j9s wiod-g ] -Sulewop Jno- JO MIIADY ulw g ysiibug  ualp|Iyd Jo Siualed -95e3s1Q epeued  1dedw|Ajluieq L€
FERIIEIETEY]
uoneJisiujwpejo sway awn uone|suesy Ayjenads Aay/2inseaw
apow ?jess Jo JaquinN sulewo( uibuo uonajdwo) /abenbue uonejndogd /aseasiq A13uno> Jo dweN

(panunuod) L ajqey



Page 20 of 35

(2021) 19:194

Shah et al. Health Qual Life Outcomes

21025
10edw buyiqis
pue bupel
70D Janibaled
18 'SHH [euon
-Owd Janiba 1931UN|OA
-1e>(SH4) [edlpaw [selle1e
a|eds bojeue snielis yijeay -uou/s1us 3nJog (elpaw
-|ensiA pue |euondunY -led/|aued SO ASAINS
AIENTN! [ed1sAyd Janiba Hadx3 elpaw (eIPBN SO 0ID) 241euuon
jod-g -JeD) -sujewop /YdJeasal SI1130 91NJe Y1M 21NdY) DY -sanD 1oedw|
uodal -85 pue / JOXIN oL Jnoq SNOIA3IJ IN ysiibug  ualp|Iyd JO S1udled -ads-aseasiqg VSN 1an1ba1e) "9¢
1014 sleak
3AY J9AO
SIOAIAINS [F€1] odoH jo
|en3uids ‘|erdos 13DUBD Ylm A [ecl] e
‘les1bojoydAsd SM3IAIIU (ABojoduQ) [|24424 UOISIA Al
RIENTY| ‘|led1sAyd aAneyenb ysiueds siuaned Jadued -Wwe4-3|eds 10D
|lew ‘uodal -Jjas wiod-| | /€ -Sulewop Ino4 yrdap-u| 4N pue ysiibug  Jo sianibaied Ajiwe VSN adoH jo A1 g€
MIIADY
1adx3
/|e1>0os pue
uJaouod S95INU
[eURUY pUe ‘suedIsAyd
‘uoierdepe ‘sianibaied
aAlIsod ‘ssau Ajludey yum [cel] e
-aAndnisip MIIAIDIU 3saUIYD oypdads 13Uz Ja0uRD)
‘uaping PaIN1dNIS ‘'uealoy| 'ysi sjuaned Jsdued -Aujeinads —Xapu| 247 Jo AUl
podas 425 w17 ul0d-g GE  -SUleWOp JN04 -lwas v uiw | SpnL ‘ysiibug  jo sanibaied Aleullld ABojoduO VSN -|enQ JaAibaled) e
FERIIEIETEY]
uoneJisiujwpe;o sway awn uone|sues}y Ayjenads Aay/2inseaw
apow ?jess Jo JaquinN sulewo( ulbuo uonajdwo) /abenbue uonejndogd /aseasiq A13uno> Jo dweN

(panunuod) L ajqey



Page 21 of 35

(2021) 19:194

Shah et al. Health Qual Life Outcomes

suepL}
-eipaed yum
sbunssw
pue ‘syuaed
suojowa pue Yum (9seasip [6<1]
‘91| [e1o0s ‘1od SMIIAIRIUL uond9yul pue ‘e 313 MOYD (10D
-dns paaiadiad SAl3e}[enb Ssau|| Aloielidsay) -[71-91eD) 2417
‘saiIAnDe Ajleg ‘Konins -BZUSNYU| YA oyads -Au Jo Auen ssau|i
uodai-jas 1T uod-/ 9L  -Sulewopino4  oAlEINUEND B ysiibug  uaIp|iyD JO siudsed -ledads elleisny - Ml|-ezusnjul ‘6¢
Jlqely
‘sueed Ly
‘ueiqlas
‘ueissny ‘ysi
-|od 'uelsiad
sje ‘uelbamioN
-uoissajoud ‘yoing
Yiesy yum 'M3IqeH
uolssnosIp ‘ueljebunpy
pue M3l ‘asaulyd [g€1] e 1o
aInjes| ENUELRIN] pleulw [£€1]
e ‘ewiyise -uul4 ‘ysiueqg ‘e 32 Jadiunr
uonosuny Yum ‘uenebing (OT0DVd) =uteu
|eUONOW u4p|Iyd Jo ‘asonbniog -uonsanD i
pue suopeywl  syuased yum ‘Youai4 Jo Ajenp sl
Adodpiey ANAIDY SM3IAIIU "YSIPaMS ysl PLYISE YUM UIp  (BUIYISY) dYID -AIDa1eD) BUIYISY
12Ul Y9S WSy iod-/ €l -SUIRWIOP OM|  PaINIdNIisun ulw G-¢  -ueds/ysibug -2 jo sianibaie)  -adg aseasig epeue) ou3eIpad '8¢
100 |[eleno
1an1baie) pue
sbuljqis ay3 Joy
s39dUanbasuod
ESEW el
puissasse
SUlPWOP OM]
pue(sduy pue
sue|d Aj1uey
puij@oued
'SsansIp
|RUOOW ‘S3l} saieu
-IA11D€ |e120s -uonsanb
pue Ajiep jo pa1epijen [9€1] e 19 8anQ
AIENN! sbueyd‘uonn  Apeale omi (eIPA (INOY) 2Jleuuon
110d-G pue -eAldap dag9)s) uo aseq eIpaW IO YUM SI1QO) dYId -sonb 70D eIpay
suoyds|a] 11 I0d-f €l SUlPWOP N0 padojansg Ulw QL Yduai4/4siibug  ualp|iyd pue syualed -ads-aseasi|g epeued SO 2INdY /€
FERIIEIETEY]
sway awn uone|suesy Ayjenads Aay/2inseaw
?jess Jo JaquinN sulewo( uibuo uonajdwo) /abenbue uonejndogd /aseasiq A13uno> Jo dweN

(panunuod) L ajqey



Page 22 of 35

(2021) 19:194

Shah et al. Health Qual Life Outcomes

spadxa
|enyuids /slanibaled (2n|1e4
pue ‘[e1>os Yum 1Ie9H- [e71] 91e2S
‘lesibojoydAsd MIIAIDIUI EN-ENTg| (TODWWH) 2417
‘lea1sAyd suois ybnoiys syuaned ainjie4 1Ie3H) DY Jo Ajjen Janiba
uodas-Jj3s Ui u0d-g 9l -uswip Ino4 padojarsg ysbunl/ysibug - 1iesH jo sionibaied  -ads-aseasig VSN -1eD Ajuweq
saieu
-uonsanb
700 Jayio
BuIMIASI
pue a5ua
-l1adxd [Lrl]
SI19YDJeasal eAIRd N3IQY
[BI>0s ‘M3IAS] 95e35IP J.l19D (100-2ddD)
puE ‘sa1LoM 2In1eldi] UM JUDS3|0pe (aseasig alleuuonsanb
‘suopowy uo paseq 9sanb  pue ualp|iyd 4o SI9 Jel|9D) JYid 70D Janibased
vodal -49s 1y wiod-g 0€  Sulewop aalyl padojansg -n1lod-ueljizelg  -AIba1ed pue syualed -ads-aseasi|g |1zeig »Suated 3D Ly
SYIOM
-13U |e1d0s
uo 1oedw
‘sJ9119q [BUOS
-1ad suoibypl
/Aijeniids uo
1edw ‘diys
-uone|al
9|dnod> uo
1eduwl
‘diysuone|al indui dnoib
1uaned-1aniba Areuydp
-Jed> uo 1oedw -sipinu
“oedwl AJl /slanibaled
-wiey 1oedwi Arewud
Bulsiom pue YUM MIIA O AARIERE]
JJWOU0dd -191U] paJIny SpeN-S210] (VIf)
1oedwl -DNIIS-IUISS (snuyue SiyMy d1yledo
snow [e120s 1oedw /M3IAI 1 Jlyredolpl -Ip| 3|IUSAN[
-0J1042Ip aseasig D11RUIRISAS ysi| VIF YHM USIP  JIUSAN[) dYId alleuuonsanb
Hodau- JI95 /LI PAXIN 8¢ -surewop iybig -UON -buz ysiueds -|1y> JO S1oAIbaleD) -ads-aseasig 0DIXaN SHIAIDIYYD 07
FERIVEIETEY]
uonessiuiwpejo Ssway uone|suesy Ayjenads A/21nseaw
apow ?jess Jo JaquinN sujewoq uibuo /abenbueq uonejndogd /aseasiq Anuno> Jo dweN

(panunuOd) | 3jqey



Page 23 of 35

(2021) 19:194

Shah et al. Health Qual Life Outcomes

[90l] 10 212
IN 4N 4N JUBUIWILIDSIP ‘SOA SOA SOA 4N 88'0="D 'SaA Abojolewag AUBWIRD)  -IMOIN OSdA|Iwed ‘6
[S01]=1eu
-uonsanb (g4H)
1URUIWILIDSIP pue (ABojorewaq) uaping Ajiuie4
IN AN 4N JUSHINDUOD ‘SIA SIA SaA 4N €60=D'sax  dypads -Ayjepads aduel ewolbuewSeH 8
[vOol]
JUeUIWNDSIP pue (ABojorewaq) (SgV) o/eds usping
IN 9N IN 1US4INDUOD ‘'SaA SOA SOA N 8/ 0=D'S9A  dyads -Ayjenads 9duel{  spireusp oidoly '/
[coll
‘e 19 eISeg {[H01
‘t01] 112 ga|y6g
(Siselosd) (I4d) xopuy|
AN AN EIN EIN 4N SOA €6:0=1"S9A 980="D 'SaA dy1ads-asessig AN Ajiwed siselosq 9
[101] e 39 uljweys
[001][e 18 uljweyd
(shn (SIavDd) fe3s
-ewap d1doly) 1oedw) spiewlag
SOA 4N AN JUBUIWILIDSID 'S9A SOA SOA 960=1'S9A  (€6/0-9£'0=D) 'S9A dyixads-asessiq ¥SN  oidoly pooypiiyd 'S
[66] |e 19 BLNUNSIEY
(86]
‘[P 19 OPUJ-OPUOY
(@vDd0) shneuusp
(snn oidole yum uaip
-ewsap oidoly) -1y Jo sioAIbased
SSA AN IN EI SIA SOA  (£80-080=1)'S9A  (£8'0-99'0=D)'SIA dy1nads asessidg ueder Arewud u1 100D
pue| [£6] '[e 12 speay
-19ZUMS YSN [96] '[P 19 BUUSYDN
(san '92uelj ‘uleds (1001d)
€60 -ewa o1doy) ‘Aley| ‘Auewrisn siewlag didoyy
SOA S9A EIN 4N SIA SIA 580 <'SIA pue 88'0="D ‘SIA oypads-asessiq  ‘SpuelayIsN YN 10D XSpu| S1udled ‘€
[S6] ‘ssuor
-SIMS7 g 1neag 1
‘060 (shiewusQ) (14Q) xopu|
ssA 4N AN AN SOA S2A (56-=1) 'SoA 01 680="D 'S3A 2y1pads esessig SN Alwed spinewdad g
[€6] ‘|p 19 BISEg
[c6] ‘e 1 BISEg
(AbojorewnsaQ) (107a4) x3pul
oypads Avjenp aj11 Abo
S9A AN EIN 4N SOA SOA 76'0=1"S9A (88°0=D) ‘S9A Aieads SN -joreuns Ajiueq 'y
(eydje
abueyd ueuUIWLDSIP s,yoequoud) EERITEYETEY
0} A}A1}ISUSS /auabianip juabianuod £A>ud)sisuod Aj/21nseaw
/ssoudnIsuodsay QI uouRID /1n115U0) /12N11SU0) JUSU0) 159194-159) Jeusdu] Ayjenads/asessiq A1iuno> ?y1 jo swepN

oyInads Aljeinads/aseasip — sainseaul 3| Jo Alljenb Ajiwiey Jo saiuadold dulawoydAsd g ajgeL



Page 24 of 35

(2021) 19:194

Shah et al. Health Qual Life Outcomes

/8001 EL0=DDI

L /0 9U0 1o}
1d9dxa S9|eds-gns
||e J0} 191e31h

(sppejg
|[ED 2A11DBISAQ)

[£11] 7818 aukod

WI4-gVO =insesiy
1oedul| Ajiweq Jap

AN AN 4N EEN SOA 4N /80-0£0=1"S9A 10 68'0=1D "SoA dyjpads-asessig VSN -Pe|g 2ANDVISAQ 61
(9111 1e13 Buljog
(4D700D) sis
(sisoiqy 2nsAD) -01qy 215K 9417 JO
IN AN SOA  JUBUIWILIDSIP ‘SSA SOA SOA '798°0=1's3A 160=D'S3A dy1Dads-asessiq VSN Aujenp Janibaied gl
(ABI3|)y pood) (GLL17e1d uayod
AN AN SoA SoA SOA SoA '€6'0=1'S9A G60="D ‘S9A dy1ads-aseasi| VSN g9d-010v4 Z1
(snibuAk rL1]eds
-leyd,/uonoajul [ebnuod  xnespiag (10D-IN3
1e0IYI-9s0U-1eg)  Dlgnday Yoszd)  -Yvd) ieuuonsanb
oyads ‘Aueuisn 700D 1e0IYy | pue
AN AN 4N SOA SOA SOA 4N €6'0-08'0=D'S9A Anjepads ‘Aley) ‘@duelq 9SON Jejlusied ‘91
[ELL] eI Z3BY (S
(1 odA] sa12gei1q) -14Q) 9[e2s 1oedwii
AN -AN 4N EIN SOA SOA N 8'0=D "SI dy1oads-aseasidg vSN  Allwey se1eqelq sl
(1 °dA] s=10qe1Q) [cL1] e uajled
AN AN SOA SoA SOA S9A 880-080=1S9A  S60-¥80=D'S9A  dyads-asessiy VSN -ded (3¥vD-IM) i
[LLL] 7819 Jouxney
o111 e yube
-pueA (1004d)
(1 2dA[ se120PIQ) 24/RUUONSAND 10D
AN AN 4N JUBUIWILIDSIP ‘SoA 4N 4N 4N 6'0-790=D"S9A dypads-asessidg VSN seiegelidsiuaied gl
[601] 211eULONSSND
dlog,4 nuswbid
ulewop yoes (KBojorewsaq) [1U9UODU| JO
IN AN AN SaA SOA SOA 10§ $8-0=DDI 'SA €60=D's3A  dypads-Aujenads duely uspIng Ajiwieq 7|
[801]
{EREENElg)
(sisoALY21) (184) sisoAqaL)
IN AN 4N JUBUIWILIDSIP ‘SSA SOA SIA 4N 68°0=D ‘SoA Sy1Dads-aseasiq 3ouel uaping Ajiweq '| |
[z01]
‘|e 12 ausaiyng
(esojing (@ogg3) °sessig
sisAjowuapid3) JO usping esojng
IN AN 4N JUBUIWILDSIP ‘S9A SOA SOA /60=1'Sa\ 06'0=D ‘SoA SyDads-aseasi| Jouel siskjowapid3 0L
(eydje
abueyd JuBUIWILDSIP s,yoequo.d) FERITEYEIEY
03 A)IAISUdS /3uabianip juabiaAuod £A>ua)sISuU0d Aay/2inseaw
/ssaudnisuodsay QI uomRID) /3NAsuo) /1PN1ISUO) JUSU0) 159134-153] Jeusayu]  Ayjenads/asessig Anuno) 3Y3 Jo dwep

(panunuod) g ajqey



Page 25 of 35

(2021) 19:194

Shah et al. Health Qual Life Outcomes

(enuawaQ) [871] |e 1@ umoig
AN AN N SOA SOA SOA EIN €6'0=D 'SoA dy1ads-aseasi| Mn TO0OW3d-D 0€
680760
60 '78°0'98°0
'98'0'€80'8/°0
'€6'0'88°0=D (enuswa() [Lz1]e1e
SOA AN 4IN 4N S9N N 680-€5°0 = 4'SoA 9[e25qNS ‘S9A dyads-aseasi| vsn ASPIINTODDD 6C
epeue)
(Aanfur ‘puelRa7
uleiq d1ewnel] ) MIN ‘el[elisny [9z1] e 12 Ul
IN AN £ EIN EIN IN EIN IN dyads-aseasi| SN -OlBIA 0F-WOH 87
(Wsiuos
-upjed [e1dAry) Y4RNERE
AN AN AN JUBUIWLIDSIP ‘SOA SOA SOA AN 96°0=D 'SoA dypads-asessiq SN Se|lid S121e)100d LT
(aseasig
SUOSuIIed) [Fz1] |e 12 ASIoW
IN AN IN EIN SOA EIN E ¥6'0="D 'S9A dy1ads-aseasi Mn IS-121€D-0Ad '9¢
$9|edS (aseasig
-qnS 10} €8°0'98°0 s Uosub{Ied) [€21] [e 32 uosupy
IN AN AN AN S9A SIA N /80°C60=D's3A dypads-asessig SN -UrJ21eD-DAd ST
sa[eds-gns (sIs0u redll
1046/°0'82°0'180 -912S 3|diNiy) e 19 Uoe-0)uUeg
IN AN EIN EIN SOA SOA 960=1'S9A  'S8'0'06'0=D 'S9A dy1dads-aseasi ureds SIW-10034VD ¢
UOISIaA uleds
pue A|ey| ‘Auew
-199) ‘9duei{ YN ureds
10} 06'0 760 'S6°0 S60 (saowWizYZlY) Ay Auewssn [Lzl]
IN AN AN AN SOA SSA C60'€60=1'SSA  PuUB /80=D'S3A dy1pads-asessiq duel4 YN ‘premod TOIY €T
080 (esessip [ozl]
'88°0 =D S3|BdS SU0IBbUUNKH) ‘e 13 yaNnjPagny
IN AN IN 4N SOA EIN 4N -qns 10 AU ‘53, oy1pads-asessiq Ajey| ‘oduely 4S-D-1000H ‘¢
680 %80 (esessip [6L1]
$39|PISANS 104 060 '08°0=D S3|edS SU01IBUNUNH) ueueydNg pue N
AN AN N EIN SOA SOA  '98'0'8/°0=1"S9A -qns 10 AJUO ‘53, dyads-aseasi NN -99dny D-100AH "¢
[8L1]
£00¢ '[e 12 pieuled
(1opa0sip 2160 (dd—dL1) =areuuon
-0leWaH) oyidads -sanb 100D usaping
AN AN AN AN SOA SaA AN AN Ayjeinads VSN ‘epeued [eJuied-d11 ‘0Z
(eydje
abueyd uRUIWLDSIP s,ysequo.)) FERIIEIETEY]
03 A)IA}ISUdS /3uabidnip juabiaAuod £A>ua)sIsuod Aay/2inseaw
/ssaudnisuodsay QI uomRD) /3nAsuo) /1PN1ISUO)  JUSU0) 1591394-153] Jeusayu]  Ayjenads/asessig Anuno) 3Y3 Jo dwep

(panunuod) g ajqey



Page 26 of 35

(2021) 19:194

Shah et al. Health Qual Life Outcomes

(9seasip uon
-D3jul pue A10}

lecl]e19
MOYD T00-[1I-218D

-eJidsay) dypads 3jI7 Jo Aljenp ssau
oA 4N AN JUBUIWLIDSIP ‘S9A SOA AN N 2760-C/0=D'S3A Aujeads ejjessny l|-ezudanyu| ‘6¢
[£€1] 232 sadiung
O10DVd 2ieu
-UonsSaNY I 4o
(PWYISY) AlenD slaaibaled)
SSA AN AN JUBUIWILIDSIP ‘SIA SOA SOA P80 =1"S9A IN dy1dads-asessi epeur)  PUIYISY DlIBIPSd '8E
[9g1] e 12
aqnd (100-WOvY
2leuuonsanb
(eIPaN SHRO) 100 elpsy
4N 4N AN JUBUIWLDSIP ‘SA SIA SOA N |80=D ‘SOA oy1oads-aseasiq epeued SIIO ANV /€
(elpa
SO 2NdY) S RERERTNe:|
AN AN AN AN S9A AN '€80=1"s3A 880=D ‘SoA dy1pads-asessig ysiibuz SO ASAINS DD 9
Juswiniisul [p€1] odoH jo A1
3y} Joj saedsgns [ec1]
se sulewop 100 |B 19 ||24494 UOISISA
94} PaUIYUOD (ABojoduQ) dy1pads Ajlwie4—3|eds 700
AN AN IN IN sisAjeue 1013e4 AN 68'0=1'59A 690="D'S9A Aujerdads vsn adoH Jo AD 's¢
[cel]
|B 12 ISUZISAN 42D
(KBojoouQ) oydads -UBD-X3pU| 947 JO
SOA 4N SOA JUSBIDAIP 'SOA SIA SIA S60=1"SIA 160 =D S9A Aujeidads VSN Aljenp Janibaie) e
[LEL]ese
eAeuIN (10009
(S50 -leD) alleuuonsanb
9Jl] 91eAud 1dadxa  (ABojoduQ) dyads 3y Jo Aujenp Abo
SOA 4N 4N SOA SOA SOA 08'0-750=1'S9A 68'0-7£°0) 'SOA Ajeads VSN -|OOUQ JoAIDeIe]) "EE
[0€1] e 19 usyod
(4-111700) UoIsIaA
1318 Ajlude4—ssau|
(KBojoduQ) oydads Bujuarealy-a4i7
N AN IN IN SIA SO 80-LL0=1"S9A 980=D'SoA Aujernads epeued Ul aji1jo Aujend e
[671] 7219 12207
(1spiosip (@40—SI4) sispio
|BI2BJ-010) -SIp |eIoR}-040-3|RIS
IN AN 4N JUBUIWILIDSIP ‘'SOA SOA SOA 08'0=1"'S9A €8°0=D 'SoA dypads-asessiq epeur) 1oedu| Ajiweq | ¢
(eydje
abueyd juRUIWLDSIP s,ysequo.)) FERIIEIETEY]
03 A)IAISUdS /3uabianip juabiaAuod £A>ua)sISuU0d Aay/2inseaw
/ssdudAlsuodsay QN uoLdID /12Nn115U0) /1PNASU0D  JUSU0D) 159194-159] Jewsdiu]  Aujenads/aseasiq Anuno) ?y1 jo swepN

(panunuod) g ajqey



Page 27 of 35

(2021) 19:194

Shah et al. Health Qual Life Outcomes

[ci1] e 19 JasneN

(2INn|1e4 1iesH 91e3S (TODWVH)
-95e351(Q HeaH) 3jI7 40 AljenD
IN AN SIA AN SIA S9A 16:0=DDI 'S2A 680="D "S3A dy1pads-asessiq VSN 1anibaied Ajwed i
[l 1] enled
naIqy (100-2ddD)
2lleuuonsanb
(9seasig deljeD) 700 Janibased
AN AN 4N 4N AN SOA 88'0=DDI 'S°A EL60=D'S9A dy1ads-asessi |lzeig Ausled @ 'Ly
[ov1]
[B 19 SPBIN-S2UI0L
(vIn) vIr 2Jleuuonssnb
AN AN EIN 1USBISAIP 'SOA SOA SOA SOA  690-¥00 =D 'S9A dy1ads-asessi OJIXON SYIAIDIYYD O
(eydje
ueUIWLDSIP s,yoequoud) EERITEYETEY
/auabianip juabianuod A>ud)sisuod Aj/21nseaw
din uowuL) /1n1suo0) /12N11SU0) USU0) 159194-159) Jeusaqu]  Ayjenads/asessiqg A1uno> ?y1 jo swepN

(panuNUOd) Z 3jqey



Page 28 of 35

(2021) 19:194

Shah et al. Health Qual Life Outcomes

podas-jas

uodal-J|9s

paJa)
~SIUIWPE J9MIIA
-191u] ‘podal-y9s

I 3uod-¢

a7 urod-g

Uy wod-y

3e3s SyA pue
318D [eulIojul
Buipinoid jo
SUoISUsWIP
aAnIsod oml
pue aAllebau
9AL- SUlPWOP
uonsanb ay|
uon Jo Alljenb
-sanb SyA pue / [SEREIAENEIN

Busg-|lom
[eLRIRN/[22I5AYd
‘Butag-{jam
|euonowy
‘Bunpuaied ‘uon
-deJajul Ajiuded

ST -SUleWOp A4

Al21seN\ pUR

utes1s [euosiad

‘|e1>0g ‘ledueul
—Suleuwop Ino4

(€00T Ul swia)l
Gl oy alepdn) /¢
(sdiys
-uoljejas Ajiwiey
'salIAnOeR ‘Ajlep)
$9[BISANS 7 YIM
Buiuonouny A1
-Wej pue {(Aiom
uoneDIUNWIWOD
‘9ANUDHOD ‘[eDOS
‘leuonowa
‘leo1sAyd) bul
-uopduny
pauodal-jas
Syualed buun
-SeaW $3[eISgNS

$9[e2S UspINng
1an1621eD JO
uolen|eAs pue

d5-03 U0 peseg

dnoib snooj
/51aquaW Ajiwey

YHM M3IAIDIU|

MIIAIDU

SIaqUIBW Ajluie

SUOINPUOD
[E2IPSW DIUOIYD
x3|dwod yum
uaIp|Iyd 9|1bely
Ajjed1paw yam

9sanbnyiod pue
ysiueds ‘uerjey|
‘ysipams uelb
-9MJON UBWISD

syuaididal aled)
w91 buo Jo sie

[81] 1213 JaMm
-noig (opDaieD)
3J1140 Aujend

N yoIin@yysiibuy  -AIbaled jewlloju|  spuepayisN paiejal aled
1€ 12 UrWYOH
{VAZNRERCECR )
EXCI[Vp) Auigesip e 18 UB1SOd 8|
pue yosual4 Y1M uIp|Iyd 4o Jo Aujen Ajiuued

UGl ‘ysiueds ‘ysibug  siaquiaw Ajiued

ysl DIUOIYD YUM
uw ol -ueds pue ysibug  uaIpjiyd JO sIudled

suon
-Ipuod yyesy
IUOIYD DIRIP

vSN 211U Yoeag ¢

[or1]
les ier sy ]

Trrlle1s uLs
9|edS Ajiwied
VSN -uo 1edw| 7

9uyuMmbul  SaljIue) ul pa1sal YaM U1p|Iyd Jo [ep1] P39 1UleA

-uofduUNy Jualed -pRy Ajjeniu sIaquIsW Ajiwey 3|npo 1edu|
1odal-|as a7 wiod-g o€ —SUulewop oM | pue padojanag 4N ysi|bu3 331 pue sjualed VSN Ajweyq  qospad L
EERITEYETEY
uonessiujwpe (suondo uoljejsues} A3y /oanseaw
Jospoly asuodsai) 9jedS swd1l Jo JaquinN sujewoq uibup awn uonsjdwod /abenbuer uonejndod Anuno) Jo awepN

J1BUab/SYIdads uoneindod—sainseaw 31| Jo Aujenb Ajiwiey Jo sonsuaIdeIeYd AleWWNS € ajqeL



Page 29 of 35

(2021) 19:194

Shah et al. Health Qual Life Outcomes

[eID0S
pue |euosiad
‘leuonow

|oued padx3
pue dnoib sndo4
'95BISIP DIUOIYD
yum syuaired jo
SI9qULW AJiwey
YUM SMIIAJIDIU

uewsn
pue youaid ‘ley

uonIpuod
yijeay Aue
yum ojdoad Jo

[¢G1] e 19 52110
(91-WOY) =in
S\ SWODINO

podai-jas L7 od-¢ 91 -SUIBWIOP OM | SAIRYEND ulw g ‘ysppnp/ysiibug  siaquiswi Ajiude NN pauoday Ajiueq 9
uonelbaul
Ajunwiwiod pue
‘uonealdal pue
2INSI9| 's193Jed
‘SoN|eA JO 90Ua nbnia] ‘ysi
-NYUl ‘'SDIAISS -Ueds ‘9UaA0|S
woJj 1oddns ‘Ueluewoy ysl
‘SIS0 WO} -|od ‘ueisAejely [LS1] e
woddns ‘sdiys ‘3sauedef ‘ueljey| |onwies 105 1]
-uone|al Ajiwiey ‘Uewlan ‘youaly |exuswdolanap oees| pue Al1ad
pai2} ‘Buiag-|lom yoJeasal "ysiwa|4 ‘I1sieq pue |en1da||a1ul ‘[6%71] e 39 DeRS|
-SIUILUPE JOMIIA |edURUY ‘Yieay snoinaid pue yoIng ‘asaulyd yum sjdoad Jo '900Z-A3nINS Y|
-191U| ‘Lodal-es 1y 10d-g G —Sulewop auIN uojuldo 1adx3 Ul 09 ‘ueluSOg ‘ysiibuz  sIaquUSWI Ajlwed epeue) o Aujenp Ajiueq g
EERITEYETEY
uonessiujwpe (suondo uoljejsues} A3y /oanseaw
Jodpoly asuodsai) 9jeds swdll Jo JaquinN sulewoq ulbup awn uonajdwod /abenbuer uonejndod Anuno) Jo awepN

(PanuNUOd) € 3jqey



Shah et al. Health Qual Life Outcomes

(2021) 19:194

Table 4 Psychometric properties of family quality of life measures—population specific/generic
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Name of the
measure/ key
references

Internal
consistency
(Cronbach’s
alpha)

Country

Test-retest

Content Construct/

Construct/

convergent divergent/

discriminant

Criterion MID

Responsiveness/
sensitivity to
change

1. PedsQLTM
family impact
module Varni
etal. [143]

Scarpelli [153]

2. Impact on-
Family Scale
(15-item) Stein
et al. [144]; Jalil
et al. [146]

3. Beach centre
Family Quality
of life Posten
et a. [6]; Park
etal. [147];
Hoffman et al.

USA Yes, (0=0.97)

USA Yes, (a=0.73)

USA Yes, a=0.88-
0.94

Yes, r=0.81 to NF Yes
0.96

Yes, r=09 Yes Yes

Yes, for subscale  Yes Yes
of importance
r=041-0.82,
for satisfac-
tion subscale,
r=0.60-0.77

NF

NF

Yes, divergent
and discrimi-
nant

NF NF

NF NF

NF NF

NF

NF

Yes (French ver-
sion)

[154]; Waschl
etal. [155];
Rivard et al.
[156]

4. CareQol Brou-
wer et al. [148];
Hoeffman
etal. [157]

McCaffrey et al.
[158]

5.Family Quality Canada Yes, a=0.55- NF Yes
of life survey 0.78
2006 Isaac
etal. [149];
Perry and Isaac
[150], Samuel
etal [151]

6. Family UK Yes, a=0.80-
Reported Out- 0.89
come Measure
(FROM-16)
Golics et al.
[152]

Netherlands Yes, a=0.65 Yes, Carer 7D NF
r=0.55-0.94
and Carer VAS,

r=0.86

r=0.85-0.92 Yes

Yes Yes, discriminant  NF NF  NF

Yes NF Yes NF  NF

Yes NF Yes NF  NF

specific to family members. Furthermore, most instru-
ments used in this review have been designed keeping
patients in mind and may not address issues relevant to
family members. Using a measure designed to be fam-
ily-specific should provide a better understanding of the
needs of family members, including support services.
Disease-specific FQoL instruments are used to assess
QoL of family members of people with a specific disease
and thus can detect changes in family member’s QoL fol-
lowing clinical interventions. Generic FQoL instruments
on the other hand, can assess the effects of a wide range
of diseases or treatment on the QoL of a partner or family
member. Published research has shown that family mem-
bers caring for relatives with different health conditions

are impacted in similar ways [161]. Thus, generic FQoL
instruments allow the comparison of QoL of individuals
across different disease areas and identification of pop-
ulation-wide trends. While disease-specific instruments
can help clinicians to understand the extent to which a
partner or family member has been affected by a person’s
disease and inform appropriate treatment decisions, they
cannot be used to compare across conditions or between
treatments. Moreover, generic instruments can measure
the family impact of disease in areas where there are no
disease-specific measures. Some research studies may
use both generic and disease-specific instruments to cap-
ture the different patient/family member viewpoints or to
validate the results of using each type of instrument. The
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FROM-16 could fill this gap as a generic family outcome
measure since it has been developed directly from the
experience of family members, for family members. One
practical feature of FROM-16 is that it is a user-friendly
and relatively simple questionnaire with an average com-
pletion time of 2—3 min, making it a practical tool for use
in a clinical setting.

There are some limitations of this review. The review
is not a systematic review. Although not a systematic
review, it followed rigorous methodology and fulfilled
19 relevant PRISMA checklist items (Additional file 2:
Table S1) [8]. Besides, the review only included studies in
the English language, thus limiting understanding of the
impact of patients’ disease on family members in different
cultures. Nevertheless, most studies carried out in differ-
ent cultures are usually published in English language
scientific journals; this suggests the amount of missed
information may be minimal. Most studies in this review
were cross-sectional. Only five studies were longitudi-
nal, revealing that greater carer burden was associated
with poor physical and mental health and lower QoL of
family members over time, with women being impacted
more than men. Future research should focus on longi-
tudinal studies to build understanding of the long-term
family impact of disease. This is important as most acute
and chronic diseases may influence major life-changing
decisions, thus understanding long-term impacts may
help clinicians in developing better management plans
for patients and their family members [162]. In addition,
the majority of family members caring for relatives in the
studies reviewed were women, mostly mothers. There is a
dearth of research on the impact of caregiving on fathers,
although this review highlighted two studies where
fathers were impacted more than mothers. The fact that
fathers are mostly unavailable at the point of contact
results in the impact on fathers being forgotten or diffi-
cult to obtain. Thus, future research should focus on the
impact of children’s diseases on fathers.

An appraisal of existing FQoL instruments identified a
recent plethora of FQoL measures indicating the grow-
ing recognition of the importance of FQoL. Only a few
instruments have published responsiveness and MID
information, however evidence of responsiveness is
essential for such questionnaires to be useful for clini-
cal monitoring or as an outcome measure to assess the
value of interventions. Information concerning MID is
important for the clinician to be able to interpret change
in scores over time. Most instruments reviewed were
developed recently, and perhaps new studies underway
might later report their further psychometric proper-
ties. Further psychometric testing of existing measures is
required. Furthermore, all instruments identified in this
review were created in developed countries, highlighting

Page 31 of 35

a need for cross-cultural validation in developing coun-
tries [163].

Conclusions

In conclusion, this review found that family members
caring for their sick relative experience a huge but similar
impact on their physical, social and psychological wellbe-
ing across different disease areas. However, to translate
this evidence into practice and support family members
impacted by their relative’s disease, there is a need for
a generic family QoL measure which offers acceptable
practicality and flexibility both to the relatives and to
researchers as well as to clinicians. This review has iden-
tified FROM-16 as the only generic user-friendly instru-
ment that can be implemented across all disease areas
to measure the family impact of a person with a disease.
However, to support the use of FROM-16 across all dis-
ciplines of medicine, there is a need for further examina-
tion of its psychometric properties. Furthermore, with
greater digitalisation of healthcare, such information
could be captured routinely and combined with that of
the patient’s which would, no doubt, enhance the appro-
priateness of treatment decision-making. There are many
reasons why the routine capture of quality of life infor-
mation concerning patients may be helpful in enhancing
the quality of clinical care [164]. Exactly similar potential
advantages may be gained by the use of family quality of
life measures. The final thought in this context is the util-
ity of such instruments in meeting the aftermath chal-
lenges of the current pandemic crisis and impact of Long
Covid on families of the survivors.
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