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Abstract

Background A child’s health condition affects family members’ health and well-being. However, pediatric cost-utility analy-
sis (CUA) commonly ignores these family spillover effects leading to an incomplete understanding of the cost and benefits of
a child’s health intervention. Methodological challenges exist in assessing, valuing, and incorporating family spillover effects.
Objective This study systematically reviews and compare methods used to include family spillover effects in pediatric CUAs.
Methods A literature search was conducted in MEDLINE, Embase, EconLit, Cochrane collection, CINAHL, INAHTA,
and the Pediatric Economic Database Evaluation (PEDE) database from inception to 2020 to identify pediatric CUAs that
included family spillover effects. The search was updated to 2021 using PEDE. The data describing in which family members
spillover effects were measured, and how family spillover effects were measured, incorporated, and reported, were extracted.
Common approaches were grouped conceptually. Further, this review identified theories or theoretical frameworks used to
justify approaches for integrating family spillover effects into CUA.

Results Of 878 pediatric CUAs identified, 35 included family spillover effects. Most pediatric CUAs considered family
spillover effects on one family member. Pediatric CUAs reported eight different approaches to measure the family spillover
effects. The most common method was measuring the quality-adjusted life years (QALY) loss of the caregiver(s) or parent(s)
due to a child’s illness or disability using an isolated approach whereby family spillover effects were quantified in individual
family members separately from other health effects. Studies used four approaches to integrate family spillover effects into
CUA. The most common method was to sum children’s and parents/caregivers’ QALYs. Only two studies used a theoretical
framework for incorporation of family spillover effects.

Conclusions Few pediatric CUAs included family spillover effects and the observed variation indicated no consensus among
researchers on how family spillover effects should be measured and incorporated. This heterogeneity is mirrored by a lack
of practical guidelines by Health Technology Assessment (HTA) agencies or a theoretical foundation for including family
spillover effects in pediatric CUA. The results from this review may encourage researchers to develop a theoretical framework
and HTA agencies to develop guidelines for including family spillover effects. Such guidance may lead to more rigorous
and standardized methods for including family spillover effects and better—quality evidence to inform decision-makers on
the cost-effectiveness of pediatric health interventions.

1 Introduction

In publicly funded and/or private payer healthcare systems,
cost-utility analysis (CUA) is increasingly used in the deci-
sion-making process affecting funding, reimbursement, and
pricing of a new health intervention. Health Technology
Assessment (HTA) agencies such as the Canadian Agency
for Drugs and Technologies (CADTH) [1] and the National
and Care Excellence (NICE) [2] are responsible for pro-
viding information on the efficiency of drugs and medi-
cal devices to domestic healthcare decision-makers. These

Extended author information available on the last page of the article

agencies recommend that the health effects of an interven-
tion be captured using quality-adjusted life years (QALYs)
with a primary focus on outcomes in individual patients.
Global HTA agencies hold diverse views on incorporating
effects on individuals with other patients in CUAs [1, 3-6].
Spillover effects are commonly used to refer to those health
and well-being effects of a patient’s illness and treatment
on family members and caregivers [7-9]. For instance, the
NICE’s economic evaluation guidelines state that evalu-
ation should consider all health effects for patients and,
when relevant, caregivers in the reference case [i.e., health-
care perspective, the National Health Service and personal
social services (NHS PSS)] [3]. According to the CADTH
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Few pediatric CUAs include family spillover effects;
failure to include the positive and/or negative effects of
a child’s illness on family members in pediatric CUAs
results in an incomplete understanding of the cost and
consequences of a child’s health intervention.

The inconsistency in methods used to incorporate family
spillover effects makes the results of CUAs less compa-
rable and may result in biased findings and inequitable
policy making.

Future researchers should strive to develop standardized
approaches to measure, assess, value, and incorporate
family spillover effects in pediatric CUA.

guidelines, spillovers (either costs or effects) for caregivers
should be included in the reference case (public healthcare
perspective) if the intervention’s target population is patients
and caregivers; otherwise, it should be addressed in a non-
reference case analysis (societal perspective) [1]. The US
Second Panel on Cost-Effectiveness in Health and Medicine
(the US Second Panel on CEA) recommends the inclusion
of the productivity cost of caregivers in the reference case
analysis [6].

Pediatric illness includes a range of conditions, includ-
ing congenital disorders, infectious diseases, and develop-
mental disorders that impacts infants, children, and adoles-
cents. Children with chronic illnesses or disabilities often
require comprehensive caregiving for daily activities such
as feeding, bathing, dressing, and attending frequent medical
checkups or treatments [10—15]. Families play an impor-
tant role in providing essential services for children with
illnesses or disabilities. Having and caring for a child with
an illness or disability places significant financial, health,
and well-being burdens on family members [16-26]. Family
members impacted can include parents, unaffected siblings,
grandparents, and other familial relatives, regardless of their
caregiver role. Table 1 defines terms used in this paper to
describe the impacts of a child’s illness or disability on fam-
ily members.

The financial impacts on family members due to a child’s
illness or disability are family spillover costs [7, 27, 28]. For
example, these costs include productivity losses associated
with unemployment or reduced work hours, both for paid or
unpaid labor, as well as out-of-pocket expenses incurred by
family members for medical or nonmedical services related
to the child’s health or family member’s health as a result
of the child’s health condition. Additionally, household
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expenditures related to the child’s illness or disability are
considered as family spillover costs.

Family spillover effects, on the other hand, refer to the
health and nonhealth effects experienced by family members
as a result of a child’s illness or disability [7, 9, 27]. The
definition of family spillover effects is broad, encompass-
ing various aspects such as psychological health, emotional
well-being, quality of life, overall well-being (including hap-
piness and life satisfaction), and bereavement. Family mem-
bers, especially caregiving parents, may experience positive
family spillover effects through feeling appreciated by the
child being cared for and by other family members [29-31].

Family spillover effects arise from two distinct sources:
the family effect and the caregiving effect. Family effects
(“caring about others”) arise from the direct impact of a
patient’s health (a child) on the health and well-being of
other family members. These effects result when family
members witness the suffering or declining health of their
loved one, i.e., the child [7, 9, 27]. An example of family
effects is the impact of a child’s serious illness on their par-
ents’ mental health. In addition, caregiving effects (caring
for others) occur in caregivers who provide care for a child
who is ill or has a disability [7, 27]. Engaging in physically
and emotionally demanding caregiving over extended peri-
ods can result in psychological distress, depression, anxiety,
and other mental health issues for caregivers [10, 32-34].
In families with an ill or disabled child, caregivers are often
family members such as the father, mother, and older sib-
lings. Thus, parents and older siblings may experience both
types of effects [7, 27, 28, 35].

Family effects can manifest independently from caregiv-
ing effects, particularly in the context of child illness, with
a larger number of family members experiencing family
effects. Note that not all family members experience both
types of effects. For example, younger siblings may not
experience caregiving effects. For the purpose of this review,
“family” is defined as persons living in the same dwelling
who are related to a child (< 18 years) with chronic illness
or disability by blood, adoption, or foster care or close emo-
tional bonds. This typically includes parents, siblings, and
other relatives who maintain strong relationships and pro-
vide mutual support and care.

Although there is growing recognition of the importance
of incorporating family spillover effects in pediatric CUAs,
only a small proportion of published CUAs have included
family spillover effects [8, 36—38]. While both family costs
and family spillover effects represent the impacts on fam-
ily welfare, researchers have usually considered only family
cost spillovers, such as productivity losses of parents due
to a child’s medical condition or disability or parents’ out-
of-pocket costs for transportation or lodging for the child
to receive medical and/or nonmedical services [8, 36]. A
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Table 1 Definitions of Terms

Term Definition

Spillover effects

Term commonly used to connote the health and well-being effects of illness and treatment on family members and

caregivers of patients of any age. Caregivers may belong to the patient’s family or be from outside the family

Family spillover costs

The effects of a child’s illness or disability on the economic well-being of family members or the family as a whole.

This includes out-of-pocket expenditures or copayments by parents for medical or nonmedical services and other
household expenditures for the child’s health or their own health as a result of the child’s health condition. It also
includes productivity costs associated with the loss of employment or reduced hours for paid or unpaid labor, and the
loss of leisure time due to caregiving by family members

Family spillover effects

The health and nonhealth effects experienced by family members as a result of a child’s illness, disability, and treat-

ment encompassing physical health, psychological health, emotional well-being, quality of life, overall well-being
(including happiness and life satisfaction), and bereavement. These family spillover effects arise from two distinct
sources: (1) the caregiving effect and (2) the family effect

Caregiving effects®

The health and nonhealth effects related to physical health, psychological health, emotional well-being, quality of life,

and overall well-being (including happiness and life satisfaction) on family member caregivers, resulting directly
from performing physically or emotionally demanding care tasks, often over extended periods of time

Family effects®

The direct impact of a patient’s illness or disability on the physical health, psychological health, emotional well-being,

quality of life, and overall well-being (including happiness and life satisfaction) of family members. It occurs when
family members witness the suffering, decline or death of their loved one, e.g., the child

“In families with a child with illness or disability, caregivers are often family members such as father or mother or both. Therefore, both family

effects and caregiving effects are likely to occur in parents.

review of pediatric CUAs conducted from a societal perspec-
tive published between 2000 and 2015 found that out of 142
pediatric CUAs, 103 (73%) considered family spillover costs
and only 15 (11%) included family spillover effects in the
form of caregiver(s) health outcomes [8]. A review of pub-
lished NICE technology appraisals of health interventions
for adults and children found that only 16 of 414 technology
appraisals (TA) or appraisals of highly specialized technolo-
gies (HSTs) included health effects on a caregiver and/or
family member [36].

The differential rate of including family cost versus fam-
ily spillover effects might be explained by the focus of CEA
guidelines on the health consequences in individual patients.
While they may consider the inclusion of cost spillovers,
they do not explicitly recommend including health and non-
health spillover effects [1, 3, 4, 6].The observed difference
in the rate of inclusion of family spillover costs compared
with family spillover effects also reflects methodologi-
cal challenges in measuring, assessing, and incorporating
family spillover effects in pediatric CUAs. These include
but are not limited to: (1) identifying and deciding which
family members to include, (2) measuring and estimating
family spillover effects, (3) establishing the causality of the
relationships between a child’s health and family members’
health and well-being, (4) integrating family spillover effects
in the analysis, and (5) constructing decision analytic models
that capture effects on multiple affected individuals. These
challenges might differ in scope for CUAs conducted from
different payer perspectives, such as societal or healthcare
system perspectives.

Considering these challenges and the absence of guidance
on measuring, assessing, and incorporating family spillover

effects in pediatric CUAs, it is crucial to understand the ways
in which existing pediatric CUAs included family spillo-
ver effects. This review aims to investigate methods used
by researchers to include family spillover effects in pedi-
atric CUAs. First, it evaluates the specific family members
included in studies measuring family spillover effects and
the methods by which family spillover effects were meas-
ured. Secondly, it compares methods used by researchers
to integrate family spillover effects into an analysis and
reports the results. Common methods and approaches were
grouped conceptually. Finally, this review identifies theories
or theoretical frameworks that researchers used to justify
their methodological approaches to the integration of family
spillover effects in pediatric CUAs. Given the inconsistent
incorporation of family spillover effects in pediatric CUAs
[8, 9], and considering that welfare economic theory is the
foundation of economic evaluation [39, 40], it is crucial to
demonstrate to what extent authors drew upon theory in
justifying their approaches in integrating family spillover
effects within pediatric CUAs.

2 Methods
2.1 Data Sources and Search Strategy

This systematic literature review used the Preferred
Reporting Items for Systematic reviews and Meta-Analy-
ses (PRISMA) statement [41] to identify pediatric CUAs
encompassing family spillover effects. Six databases, includ-
ing MEDLINE, Embase, EconLit, Cochrane collection,
Cumulative Index to Nursing and Allied Health Literature,
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and Internal Network of Agencies for Health Technology
Assessment, were searched from inception to 16 November
2020. A comprehensive search strategy was developed using
search terms identified from published literature reviews
combining search terms to identify cost-effectiveness analy-
sis (CEA) and CUA in neonates, newborns, infants, children,
and adolescents [8, 42]. The Pediatric Economic Database
Evaluation (PEDE) Registry (pede.ccb.sickkids.ca/pede/
index.jsp) was also searched for potentially eligible stud-
ies [43]. The PEDE database contains pediatric economic
evaluations from a wide array of databases, including all the
databases originally searched and over 70 HTA academic
and government websites. The database is updated annu-
ally. PEDE was used to update the search through December
2021. A single researcher (R.L.) manually searched refer-
ence lists of included studies to identify additional eligible
studies. Articles generated by all database searches were
compiled and duplicates were removed using Endnote X8.2.
The search strategy for MEDLINE is provided in Supple-
mentary Fig. 1.

2.2 Study Selection

Initially, a single researcher (R.L.) reviewed titles and
abstracts, retaining studies meeting these inclusion crite-
ria: CUA with participants aged 18 years of age or younger
(perinate, neonate, infant, child, and adolescent), health
outcomes measured in QALYs or DALYs, publication in
a peer-reviewed journal, and written in English. Studies or
reports published by HTA agencies such as CADTH, NICE,
and the Institute for Clinical and Economic Review (ICER)
were eligible. Following title and abstract review, a single
researcher (R.L.) reviewed full texts of potentially eligible
articles and excluded studies that did not meet the afore-
mentioned inclusion criteria and that did not include family
spillover effects for one or more family members.

2.3 Data Extraction and Analytic Consideration

The following general data were extracted by a single
researcher (R.L.) using a standardized data collection form:
(1) bibliographic information including researchers and year
of publication, (2) country of the population, (3) disease/
condition, (4) participants, (5) aim/objective of the study,
(6) perspective and time horizon, and (7) intervention(s) and
comparator(s). The health conditions/diseases were catego-
rized by the International Classification of Diseases 10 revi-
sion (ICD-code) chapters for description purposes [44].
The following specific information was also extracted:
(1) the form in which family spillover effects were measured
and expressed, e.g., disutility, QALYs, and QALY loss; (2)
family member(s) included; (3) instrument used in family
members to measure family spillover effects; (4) instrument
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used in child to measure utility; (5) the magnitude of fam-
ily spillover effects reported by researchers; (6) modelling
approach; and (7) methods used to integrate family spill-
over effects with the child’s health-related quality of life
(HRQoL) for QALY estimation and the form used to report
family spillover effects. Lastly, data were extracted on any
theoretical frameworks guiding the integration of family
spillover effects in pediatric CUAs.

The methods used to integrate family spillover effects into
analyses were tabulated and described. Through the litera-
ture synthesis, similar approaches used for capturing family
spillover effects were categorized together using appropriate
conceptual terms that reflected the observed phenomena.

2.4 Quality Appraisal

Using a quality assessment tool in systematic reviews is
essential to ensure the reliability, comparability, and valid-
ity of the included studies [45-47]. As there are no qual-
ity assessment tools or instruments to evaluate the quality
of methods used to incorporate spillovers, existing quality
appraisal tools such as the Quality of Health Economic Stud-
ies (QHES) checklist [48], the Consensus on Health Eco-
nomic Criteria (CHEC) [49] and the Consolidated Health
Economic Evaluation Reporting Standards (CHEERS)
reporting tool were reviewed for relevance [50]. The QHES
checklist has been widely used in assessing economic eval-
uation methodology [48, 51]. It has been validated, and
test—retest reliability has been demonstrated. This tool was
therefore selected as the most appropriate to assess the qual-
ity of included pediatric CUAs. The QHES scale includes 16
items, each answered as “yes” or “no.” Each item is assigned
a fixed weight. The value of the fixed weight depends on the
item’s importance in economic evaluation and varies from
1 to 9. Each item is scored as either the full weight or zero,
and the sum of the weights (total score) ranges between 0
and 100. Partial points are not allowed; each item should be
scored with either full or no points. An economic evaluation
with score > 75 is considered high quality. Five pediatric
CUAs (NICE TA and HSTs) were not included in the quality
appraisal because complete reports were not publicly avail-
able but were included in this review.

3 Results
3.1 Search Results

Figure 1 illustrates an overview of the search and retrieval
processes. The literature search resulted in 27,070 articles.
After duplicates were removed, 24,395 articles were eligi-
ble for review. The review of titles and abstracts excluded
23,617 articles. The primary reasons for exclusion were



Systematic Review of Family Spillover Effects in Pediatric CUA

203

targeting nonpediatric populations and using nonpreference-
based health outcome measures or health outcomes that
were not QALYs or DALYs. The full texts of 778 remaining
studies were screened. A total of 758 studies were excluded
because they were not pediatric, included adult popula-
tions (n = 26), were not CUAs (n = 12), or did not include
family spillover effects (n = 720), resulting in 20 studies
that met the inclusion criteria. A search of the PEDE data-
base yielded eight additional studies that considered family
spillover effects, including five that were published between
November 2020 and December 2021. An additional seven
studies that included family spillover effects were identified
through manual reference searching of included studies and
previous reviews. Of these seven studies, five were NICE
appraisals not included in searched databases. Thus, data
were extracted from a total of 35 pediatric CUAs.

3.2 Study Characteristics

Table 2 summarizes the 35 included studies. Additional
information is available in Supplementary Table 1. Most
studies focused on infectious and parasitic diseases (n = 18,
51%), with gastroenteritis being the most common disease
studied (n = 11). Vaccines (immunization) were the most
common intervention type (n = 20, 57%). Sixteen (46%)
studies were conducted from both healthcare system and
societal perspectives, followed by healthcare system per-
spective only, societal perspective only, public sector and
societal perspective, and maternal perspective. The United
Kingdom was the country where most (n = 11, 31%) of the
studies were conducted.
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3.3 Quality of Included Studies

Nine of 30 (30%) studies were categorized as poor qual-
ity (Supplementary Table 2). The mean (SD) QHES score
was 91.04 (4.51) for 21 pediatric CUAs that were deemed
high quality (QHES > 75). The mean (SD) QHES score was
70.66 (5.59) for studies that were deemed poor quality. Since
the objective was to systematically identify and report the
range of approaches employed by researchers to measure
and incorporate family spillover effects rather than pooling
a quantifiable estimate, studies were not excluded based on
the quality appraisal.

3.4 Methods of Inclusion of Family Spillover Effects

There are primarily three steps in incorporating family spill-
over effects in pediatric CUAs: (1) identifying and deciding
which family members should be included, (2) measuring
and estimating family spillover effects, and (3) integrat-
ing family spillover effects spillovers into the analysis and
reporting the results. The following sections describe the
findings from this review in this sequence.

3.4.1 Family Members Included

Table 3 summarizes the types and number of family mem-
bers or caregivers included in the reviewed studies. Addi-
tional information is available in Supplementary Table 3.
Most studies considered family spillover effects on one
parent or caregiver (n = 24, 69%). Five studies incorpo-
rated family spillover effects on two caregivers or parents
[52-56] and three on family network members [57-59]. In
an appraisal submitted to NICE, family spillover effects on
three caregivers were considered [60]. Finally, one study
incorporated family spillover effects on the family/household
as a whole but did not mention which family members were
included [61].

3.4.2 Measurement and Estimation of Family Spillover
Effects

With regard to measuring and estimating family spillover
effects, the instruments developed by EuroQol Group (EQ-
5D, EQ-5D-5L, EQ-5D-3L) were the most frequently used
tools to measure family member utilities (Supplementary
Table 3). Other instruments such as HUI-2, AQOL-8D, and
other elicitation methods such as TTO, VAS, and SG were
used much less frequently.

The forms in which family spillover effects were meas-
ured and expressed in the included studies were heterogene-
ous (Table 3). Of these studies, 11 reported measuring the
QALY loss of the caregiver(s) due to a child’s illness or
disability [52-55, 62-68], 6 studies reported measuring the
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Table2 Summary of characteristics of pediatric cost-utility analyses
including family spillover effects

n (%)
Overall 35
Publication year
2000-2005 1(3)
2006-2010 8(23)
2011-2015 13 (37)
2016-2020 9 (26)
2021 4(11)
Disease or Condition (ICD-10)
Infectious or parasitic diseases 18 (51)
Mental and behavioural disorders 5(14)
Endocrine, nutritional, and metabolic disorders 4(11)
Disease of the nervous system 2 (6)
Disease of the ear and mastoid process 2 (6)

Disease of the blood or blood-forming organs and certain 2 (6)
disorders involving the immune mechanism

Disease of musculoskeletal system and connective tissue 1(3)

Certain conditions originating in the perinatal period 1(3)
Intervention type
Immunization 20 (57)
Drugs and medications 6(17)
Behaviour therapy 2 (6)
Other 7 (20)
Country of population
UK 11 (31)
USA 6(17)
Canada 2 (6)
Netherlands 2(6)
Belgium 2(6)
Others 12 (34)
Age(s) of target population included in study®
Neonate (newborn to 1 month) 11 (31)
Infant (1 month to 12 months) 15 (43)
Child (1-12 years) 22 (63)
Adolescent (13—-18 years) 9 (26)
Perspective
Healthcare system and societal 16 (46)
Societal 7 (20)
Healthcare system 7 (20)
Public sector and societal 1(3)
Maternal 1(3)
Not stated 309

“Not mutually exclusive

disutility of a child’s illness on caregivers or parents [60,
69-73], 3 studies reported measuring the QALY loss of the
caregiver—child dyad (n = 3) [74-76], 3 studies reported
measuring the QALY loss of family network members due
to a child’s illness or disability (n = 3) [S7-59], and 1 study
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Table 3 Sqmmary.of mf:thods n (%)
for measuring family spillover
effects (n = 35) Family spillover effects measured in family members
One caregiver/parent 24 (69)
Two caregivers/parents 5(14)
Family network members 309
Three caregivers 1(3)
Family 13
Not stated 1(3)
Type of family spillover effects measured
Isolated approach 24 (69)
QALY loss of the caregiver(s) or parent(s) due to a child’s illness or disability(s) 11 (31)
Disutility of a child’s illness or disability on the caregiver(s) or parent(s) 6(17)
QALY losses of family network members as a whole due to a child’s illness or disability® 309
QALY loss of the caregiver—child dyadb 309)
QALY losses of the family/household as a whole due to premature death of the child 1(3)
Inherent approach 11 (31)
Health utility of the caregiver or parent 9 (26)
Health utility of the caregiver—child dyad® 1(3)
Other (mapping GHQ-12 to EQ-5D) 1(3)
Modelling approach
Statistical model 17(49)
Decision analytic model 15(43)
Microsimulation model 2(6)

Not clear

13)

GHQ-12 The 12-Item General Health Questionnaire, QALY Quality-adjusted life year, EQ-5D EuroQol-5D
“These studies also added QALY losses for the bereaved family

The caregiver—child dyad QALY loss represent pain and suffering of the child and parent, the family’s
inconvenience from the disease in a single number. This approach considered a joint QALY loss to both
the caregiver and the patient together, rather than valuing them separately and then adding QALY together

“The caregiver—child dyad health utility represents the combined current health states of both the caregiver

and the child

reported measuring the QALY loss of the family/household
as a whole due to premature death of the child [61]. For
example, in a CEA of rotavirus vaccination, Newall et al.
included QALY losses for the primary caregiver in the
base—case model when a child became infected and required
hospitalization [55]. As an example of disutility measure-
ment, in their appraisal submitted to the NICE for ataluren in
Duchenne muscular dystrophy treatment, the manufacturer
included caregiver disutility for the nonambulatory patient
health states. A disutility of 0.11 was subtracted from the
patient’s utility [60]. This disutility was obtained from a
study by Landfeldt et al., who reported the mean loss of
caregiver quality of life compared with the general popula-
tion. The caregiver quality of life data were collected using
the EuroQol EQ-5D instrument [77].

All 11 studies that reported family spillover effects as
a QALY loss in caregiver(s) due to a child’s illness or dis-
ability were model-based CUAs with inputs obtained from
published literature. Most of these studies [52-55, 64, 65,

68] used estimates of QALY losses due to caregiving from
the study by Senecal et al. [78]. This study recruited children
younger than 3 years of age presenting with gastroenteritis
symptoms and their caregivers from 59 family medicine and
pediatric clinics across Canada. Caregivers were asked to
evaluate their children’s HRQoL using the HUI2 and their
own HRQoL using the EQ-5D over three visits made over a
2-week period. The estimated mean QALY loss for the car-
egiver per episode of gastroenteritis in the child was 0.002
QALYs.

With regard to reporting of joint family spillover effects,
Prosser et al. asked parents to consider their own time spent
caring for their child, as well as the time that the child would
spend suffering in an undesirable health state, and trade it
off with any amount of their own life [76]. The amount of
time the parent was willing to trade from their remaining
life expectancy was used to estimate the parent—child dyad
QALY loss. For example, if a parent was willing to trade
7 days to prevent the recurrence of complex otitis media
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in their children, this represented a one-time loss of 0.02
parent—child dyad QALYs. The parent—child dyad QALY
loss represents the pain and suffering of both the child and
parent from the disease in a single estimate, rather than valu-
ing them separately and then adding QALY together. Two
other studies used the estimates from this study to measure
the parents’ pain and suffering related to children’s acute
otitis media and the impacts of children’s influenza-related
disease on parents [74, 75].

Three studies [57-59] estimated the QALY loss of family
network members due to the impact of meningitis sequelae
as 48% of the QALY loss experienced by the meningitis
survivor, referencing an unpublished study by Al-Janabi
et al. [79]. Al-Janabi et al. conducted a UK-wide prospective
cross-sectional study of 1600 family members of meningitis
survivors. Aggregating quality of life losses in the family
network members, the researchers estimated that QALY
losses of the family network members were 48% of QALY
losses to the meningitis survivor, in families in which the
person with disease had sequelae. These studies considered
the additional QALY losses experienced by the family net-
work members due to bereavement to be equivalent to 9% of
the QALYs lost by the death of a person with meningococcal
disease. This estimate was based on a study by Song et al.
[80] who compared the long-term effects of child death on
bereaved parents’ HRQoL with the HRQoL of couples with
living children.

In the studies described above, family spillover effects
were measured as an isolated quantity in individual fam-
ily members or in the family as a whole (household) inde-
pendent of other health effects experienced, such as those
resulting from family members’ own health conditions or
the health conditions of other family members. The term
isolated approach was derived to reflect this observation. An
isolated approach may include measuring the disutility of a
child’s illness or disability on individual family members
through elicitation, and/or calculating a QALY loss of indi-
vidual family members due to a child’s illness or disability,
and/or calculating a QALY loss in a parent—child dyad due to
a child’s illness or disability, and/or calculating a QALY loss
of the family (household) as a whole. For instance, a way
to estimate utility decrements through an isolated approach
involves estimating the difference between the mean utility
of parents who have a child with a specified illness or dis-
ability and the mean utility of parents with healthy children,
while controlling for or keeping other variables constant,
including the parent’s own health conditions. This approach
can also be used to determine the incremental family spillo-
ver effects due to treatment of a child’s condition.

In contrast to the studies described above, nine studies
measured family spillover effects in terms of the health
utility of caregiver(s) [56, 81-88] and one study measured
the health utility of the caregiver—child dyad (n = 1) [89].
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Melliez and colleagues attributed a dyad health utility (equal
to 0.884 for mild rotavirus diarrhea and 0.816 for severe
diarrhea) to a child and one caregiver based on Senecal et al.
[78]. Subsequently, QALY for caregivers and/or children
were calculated based on the inherently derived health utili-
ties. Finally, one study used the General Health Question-
naire-12 (GHQ-12) to assess mental health in parents [90].
The researchers used an algorithm developed by Serrano-
Aguilar et al. [91] to convert the GHQ-12 scores into EQ-5D
health states utilities and subsequently calculated QALYs.

These nine studies captured family spillover effects using
an inherent approach. This term was derived to describe
an approach whereby family spillover effects are estimated
indirectly, without isolating the effects of a child’s illness.
This approach involves measuring the health state utility
of each family member or dyad (i.e., the parent—child or
caregiver—child dyad joint health state). The utility of the
health state reflects the family member’s current HRQoL
and consists of family spillover effects of the child’s illness
or disability, plus any other health effects they might experi-
ence, including those related to their own health conditions
as well as health conditions of other family members. For
instance, elderly parents who are caregivers are likely to
have chronic health conditions simultaneously with their car-
egiving responsibilities; therefore, their health utility will
reflect a combination of family spillover effects and health
effects stemming from their own health conditions. This may
be expressed as the family member health state utility and/or
family member QALY and/or parent—child dyad QALYs.
When this approach is used, the incremental family member
QALYs due to treatment of a child’s condition determined
for a CUAs will reflect the change in the family spillover
effect.

Differentiating between the ways in which family spillo-
ver effects are expressed through an isolated approach or an
inherent approach is essential to guide how to combine the
family spillover effects with a child’s utility. For instance,
when family spillover effects are measured as utility decre-
ments using an isolated approach, the typical method for
integration involves subtracting the absolute value of the
decrement from a child’s health utility to estimate QALYs.

3.4.3 Characteristics of Model Design to Integrate Family
Spillover Effects

Table 3 summarizes the various modelling approaches used
to capture family spillover effects. Additional information is
available in Supplementary Table 3. Seventeen studies used
statistical models to examine the costs and benefits of pedi-
atric intervention [53, 54, 56-59, 62-64, 6668, 83, 84, 86,
87, 90]. These included deterministic compartmental static
models, dynamic transmission models, cohort models, and
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static equilibrium models. Fifteen studies were performed
using decision-analytic models [52, 55, 60, 61, 65, 69-72,
75, 81, 82, 85, 88, 89] with a Markov model being the most
common (n = 6) [52, 55, 65, 69, 85, 89]. The remaining two
model-based CUAs were conducted using microsimulation
[73, 74].

Of the 15 decision-analytic studies, 14 were conducted
using a single decision-analytic model that consisted of
health states and clinical events relevant to children. Par-
tridge et al. constructed two decision-analytic models with
both models including health states for children and mothers
[88].

3.4.4 Analytic Approaches for Integrating Family Spillover
Effects

Table 4 summarizes the various approaches used to inte-
grate family spillover effects with child outcomes. Addi-
tional information is available in Supplementary Table 3.
Overall, 22 studies incorporated family spillover effects in
the reference case analyses, and the remaining 13 studies
incorporated them into sensitivity or scenario analyses.
These approaches ranged from estimating utility decrements
on a parent or caregiver’s utility due to a child’s illness or
disability and then applying the decrements to the child’s
utility, to measuring health utilities and estimating QALY's
for children and caregivers/parents separately and then sum-
ming QALYs of children and parents/caregivers within each

group.

Of the 22 studies that incorporated family spillover effects
in reference case analyses, 13 calculated QALY's separately
for children and parents or caregivers [52-55, 63, 68, 8§2-84,
86-88, 90]. In 9 of these 13 studies [52-55, 63, 68, 86, 88,
90], QALYs of children and parents or caregivers were
summed in each comparator group, and then combined
QALYs of children and parents or caregivers were estimated
at the family level. For instance, Tubeuf et al. measured the
utility of adolescents (aged 11-17 years) using the EQ-
5D-3L and the utility of parents using HUI2 at baseline, 6
months, and 12 months [86]. The authors calculated QALY's
separately for adolescents and parents. Adolescent and par-
ent QALY's were then summed to estimate QALY at the
family level. The authors also used three other quantification
methods to capture family spillover effects. Three studies did
not combine QALY of children and parents or caregivers
[83, 84, 87] and reported separate QALY's and incremental
QALYs between study groups (A QALYs) for children and
parents or caregivers. The remaining study [82] combined
QALY:s of children and parents or caregivers, but the method
of integration was not specified.

In two studies, caregiver utility decrements (disutilities)
were applied to the child’s utility [60, 70]. The caregiver
utility decrements represented the caregiver burden. Zan-
ganeh et al. [56] used the multiplier approach proposed by
Al Janabi 2016 [92] to incorporate family spillover effects.
Beck et al. [57] multiplied the QALY losses of the survivor
of acute care with long-term sequelae by a factor of 1.48
to incorporate the impact on the family network members.
In a CUA of methylphenidate for children and adolescents
with attention deficit hyperactivity disorder, Schawo et al.

Table 4 Summary of analytic

n (%
approaches for integrating %)
and reporting family spillover Approaches for integrating family spillover effects with child’s outcomes
effects in the reference case . . . . . a

Family spillover effect incorporated using the multiplier approach’ 1(5)

analysis (n = 22)

Disutility or utility decrements of a child’s illness or disability on the caregiver(s) applied to the 2 (9)

child’s utility

QALYs calculated separately for children and parents or caregivers 13 (59)

QALYs of children and parents or caregivers summed in each comparator group 9(41)

Combined QALYs of children and parents or caregivers estimated at the family level 9(41)
Methods of reporting family spillover effects

QALYs and incremental QALY's reported for children 209

QALYs and incremental QALY's for caregivers and children reported separately 10 (45)

Combined QALY and incremental QALY for caregivers and children reported at the family 17 (77)

level

QALY Quality-adjusted life year

#The multiplier approach involves including two multiplier effects. One multiplier effect refers to health
benefits generated by the health care intervention and the other to health benefits displaced by the health
care intervention. The health benefits generated by the intervention was calculates as calculated as [1 +
(nFQ/CQ), where CQ is the mean incremental QALY per child, FQ is the mean incremental QALY's per
family member, and # is the number of family members. The authors assumed the health benefits displaced
by the health care intervention to be 1.1.
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[85] included 48% of caregiver utility in the model, but no
further details were provided. Finally, as described in Sec-
tion 3.4.2, three studies [74—76] measured the QALY losses
of a child—caregiver dyad, and one study [89] measured the
utility of a child—caregiver dyad. Therefore, these analyses
did not require integration of spillover effects on parents or
caregivers with child health state utility.

Table 4 summarizes the methods used by researchers to
report family spillover effects. Of the 22 studies that incor-
porated family spillover effects in reference case analyses,
10 reported combined QALY's and between-group A QALY
for children and parents or caregivers at the family level
[52-54, 57, 63, 74-76, 85, 89]. Seven studies reported com-
bined QALYs and A QALYs for children and parents or
caregivers at the family level in addition to separate QALY's
and A QALYs for children and parents or caregivers [55, 56,
68, 82, 86, 88, 90]. Three studies reported QALYs and A
QALYs separately for children and caregivers. The remain-
ing two studies reported QALYs and A QALY for children
only [60, 70].

Finally, of the 13 studies that incorporated family spillo-
ver effects in sensitivity or scenario analyses [61, 62, 64—67],
6 studies included QALY losses for caregivers due to a
child’s illness or disability, but researchers were not explicit
regarding how they combined the QALY losses of caregivers
and children. In five studies [69, 71-73, 81], utility decre-
ments for caregivers or parents due to a child’s illness were
applied to the child’s utility within health states to represent
the caregiver burden. Finally, two CUAs [58, 59] included
QALY losses of family network members due to a child’s
illness or disability in sensitivity analysis, but the authors
did not state or were unclear regarding how QALY losses of
family network members were combined with the QALY's
of children.

3.5 Use of Theories or Theoretical Framework
to Justify the Methodological Approach
to Integrate Family Spillover Effects

Out of 35 included studies, only 2 used theories or theoreti-
cal frameworks to justify their methods of integrating family
spillover effects [56, 86]. Tubeuf and colleagues [86] pro-
posed quantifying family spillover effects using a household
welfare function and an equivalence scale (ES) [93]. The
cited household welfare theory states that individual welfare
entails a family welfare function. The welfare of each family
member can be aggregated to measure family welfare as a
whole to enable comparisons between households [93]. The
ES allows adjusting all health gains for the rest of the house-
hold as an additional individual equivalent QALY or utility
gain where all the household members are accounted for [86,
93]. Zanganeh et al. [56] used the framework developed by
Al-Janabi and colleagues [92] to incorporate family spillover
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effects on parents. This theoretical framework is based on
an extra-welfarist approach which focuses on maximizing
the health benefits of the population from a fixed healthcare
budget [94].

4 Discussion

Despite well-established evidence that a child’s health
condition significantly affects family members’ health and
well-being [20, 95-99], this review found that only a small
number of pediatric CUAs (35) included family spillover
effects. If a health care intervention improves the HRQoL of
a child and therefore improves the HRQoL of family mem-
bers, ignoring the improvement in family member HRQoL
due to the child’s intervention underestimates the value of
the intervention. It is recognized that the health of a child
and their treatment can impact the health and overall well-
being of family members in multiple ways [100] . Research-
ers were inconsistent in deciding which family member to
include, and they employed various approaches to measure,
integrate, and report the family spillover effects in pediatric
CUA.

4.1 Identification of Family Members

Most studies focused on the family spillover effects of a
single primary caregiver, often a mother, while neglecting
nonprimary caregivers such as fathers and siblings. How-
ever, research shows a child’s illness or disability also affects
the health and well-being of noncaregiving family mem-
bers, i.e., a family effect [20, 22, 96, 98, 99, 101]. Exclud-
ing family effects underestimates the true burden of illness
and the potential value of pediatric interventions. Identi-
fying all relevant family members is therefore a necessary
first step in incorporating family spillover effects into CUA.
Researchers should carefully identify the most impacted
family members, especially parents (both father and mother,
if applicable) with significant caregiving roles. The family
spillover effect is likely to be connected to the strength of
the relationship between a child with an illness or disabil-
ity and a family member; therefore, one may expect family
effects to be particularly strong in parents and siblings [28,
95, 102-104]. Other family members, such as grandparents,
may experience caregiving and family effects if they are
involved in caregiving or share strong ties with a grandchild
[105-107]. Determining whom to include is still an active
area of research [27, 104, 108, 109].

4.2 Family Effects and Caregiving Effects

Most studies incorporating family spillover effects did
not mention whether spillovers effects were restricted to
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measuring family effects or also included caregiving effects,
even though both effects are likely to present in families
with children with health conditions [27, 28]. HTA agencies
such as NICE [3] support considering what they refer to as
“health effects on caregivers” without specifying whether
these are caregiving effects or family effects. NICE guide-
lines state: “Evaluations should consider all health effects
for patients, and, when relevant, carers. When presenting
health effects for carers, evidence should be provided to
show that the condition is associated with a substantial effect
on carer’s health-related quality of life and how the technol-
ogy affects carers” [3]. Previous research has shown that
the family effect may be a stronger determinant of HRQoL
of the caregiver than the caregiving effect [8, 27, 28, 110].
However, these two effects are often intertwined as family
members may engage in varying degrees of caregiving while
also demonstrating a higher level of emotional concern [10,
27,28, 32] and it can be challenging to separate them.

4.3 Approaches for Measuring Family Spillover
Effects

The ways in which family spillover effects were measured
varied widely across studies. The observed variation can be
partially attributed to the limited availability of published
data to inform family spillover effects. In model-based CUAs,
researchers depend on published estimates. Hence, data avail-
ability may determine whether disutilities, QALY losses, or
health utilities are used to quantify family spillover effects. For
instance, among the 11 studies focused on gastroenteritis, 9
reported measuring spillover effects in caregiver(s) as a QALY
loss due to caregiving. The estimates were derived primarily
from one previously published study [78]. In only six studies
were the family spillover effects reported as disutility, possi-
bly due to a lack of published disutility estimates for specific
pediatric conditions [9, 111].

Studies that elicited health utilities in family members
(inherent approach) to capture family spillover effects used
indirect preference-based HRQoL instruments, such as
EQ-5D, EQ-5D-5L, HUI-2 and HUI-3. Providing care can
have various positive and negative effects on all aspects of
a caregiver’s life, including, but not limited to, their general
health [110, 112]. The utilities derived from these instruments
will capture many aspects of HRQoL and can be used to cal-
culate QALYs, integrating them into pediatric CUA. However,
these instruments may not capture caregiver-relevant dimen-
sions such as fulfillment, financial problems, or relational
problems [102, 113]. For example, the EQ-5D has only one
question related to mental health (anxiety/depression) and
lacks other dimensions such as psychological or emotional
distress, which may result from caring for and caring about a
child with illness or disability [114]. They therefore may not
adequately measure family spillover effects [8, 9, 111]. While

the Care-related Quality of Life (CarerQol) instrument [115]
captures caregiver-relevant dimensions of burden (fulfillment,
support, mental health, physical health, financial problems,
relational problems, and problems with daily activities), it can-
not be used to estimate QALY's and methods have not been
developed to combine it with child health utilities or QALY's
[8, 9]

To address these challenges, using the CarerQol along-
side indirect preference-based HRQoL instruments such as
EQ-5D or HUI-3 may be useful. This may enable capturing
the full impact of the pediatric intervention and facilitate
separate measurements of family effects and caregiving
effects in family members. However, this may overestimate
the impact of providing care on caregivers, as some of the
current indirect preference-based HRQoL instruments may
also capture certain aspects of the caregiving burden [8, 35].
Fully capturing family spillover effects can be enhanced with
measures of well-being and capability. Capability-based
instruments are designed to capture the impacts of health
problems and caring through broader well-being attributes
[116-118]. Similar to CarerQol, these tools cannot be used
to estimate QALY or as yet be combined with child health
utilities or QALYs.

4.4 Analytical Approaches for Integrating
and Reporting Family Spillover Effects

The most common method to integrate family spillover
effects was the summation of QALY of index patients and
parents or caregivers. QALY summation methods might
not be appropriate for integration if utilities used to derive
QALYs for the child and family members were measured
using preference-based HRQoL instruments that differ with
regards to the underlying construct of HRQoL. Aggregat-
ing family members and patient QALY can also lead to
equity concerns and distributional implications [7, 117, 119,
120]. If an intervention is effective and reduces negative
family spillover effects, the incremental cost-effectiveness
ratio (ICER) will be lower for studies where family spillo-
ver effects are included compared with studies that excludes
family spillover effects [8, 117]. In some cases, the cumu-
lative increase in QALY's that caregivers or family mem-
bers experience due to an intervention could be greater than
QALY gains experience by individual patients. Also, some
patients have greater resources, including a wider network
of caregivers and/or family members to benefit from reduced
spillover effects compared with others [121]. In these cases,
summing of QALY's will result in a greater net gain com-
pared with those with limited access or availability of car-
egivers and family members [117]. Some researchers sug-
gest including equity in estimating caregivers’ QALY to
address some of these concerns [92, 119, 122]. Moreover,
the question of whether family and caregiver QALY's should
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be assigned different weights compared with patient QALY's
in CUAs is a subject of ongoing debate [117, 123]. While
some researchers suggest prioritizing patients by assigning
low or zero weight to caregivers’ HRQoL [86], others sug-
gest weighting caregiver QALY's based on caregivers’ char-
acteristics [27].

The most common method of reporting family spillo-
ver effects was as combined QALY and between-group A
QALYs for children and parents or caregivers at the family
level. However, reporting separate and combined QALY's
and A QALYs for children and caregivers/family members
can allow for precise identification of where the cost and
benefits due to an intervention accrue. Also, presenting
aggregated and disaggregated results for children and car-
egivers and/or family members may be useful for funding
decision-makers.

4.5 Use of Theory or Theoretical Frameworks
to Guide Family Spillover Effects Inclusion

One of the reasons for heterogeneity in approaches to meas-
uring and incorporating family spillover effects is a lack of
a theoretical framework to guide their inclusion in pediat-
ric CUA. A few theoretical frameworks for measuring and
incorporating spillover effects have been introduced in the
context of adult economic evaluations [92, 124, 125]. These
frameworks aim to capture the broader impacts of health
conditions on individuals and their family networks, provid-
ing a more comprehensive evaluation of interventions. Basu
and Meltzer use a welfarist approach to propose a theoreti-
cal framework for including spillover effects in CUA from
a societal perspective, focusing on maximizing the family’s
utility [125]. Al-Janabi et al., on the other hand, developed a
conceptual framework for including family spillover effects
based on the extra-welfarist approach, which focuses on the
health benefits to the population from a fixed healthcare
budget [92].

Theories guiding inclusion of family spillover effects
must recognize the significant differences between child
and adult health in terms of development, interdependency,
and patterns of resource use [126—128]. First, the child’s
health and development are intertwined with their parents’
health and the well-being of other family members. This
bidirectional relationship has been demonstrated by empiri-
cal studies that have observed that children and parents
influence each other’s health and well-being [21, 126, 129].
Second, children depend on their parents and other fam-
ily members to access care [130]. Parents are the decision-
makers for their child’s healthcare needs from the start of life
until independence is achieved [131]. Finally, parents’ deci-
sions regarding healthcare resource consumption for their
child depend on family socioeconomic status, the need to
spend on the health and well-being of other family members,
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including parents and siblings, a family’s cultural values and
beliefs, available resources, and parental altruism toward
children [132-134]. Each of these dimensions affects the
health and well-being of children and family members and
need to be acknowledged when considering spillover effects
in CUA of pediatric interventions. Further research on the
theoretical basis for measuring and incorporating spillover
effects in the economic evaluation of pediatric interventions
is warranted.

4.6 Methodological Considerations for Future
Family Spillover Effects Measurement

Based on a close examination of the included studies, this
review proposes five considerations to improve methods
for measuring and incorporating family spillover effects
(see Table 5). First, few studies considered changes in fam-
ily members’ HRQoL over time after a patient dies [57, 59,
61]. This omission could be due to the current guidelines
on CEA limiting analyses to the duration of the patient’s
life expectancy. Studies have reported that bereaved par-
ents are at greater risk of poor mental [135-138] and phys-
ical health outcomes [138-140], as well as post-traumatic
stress disorders [141]. Bereaved parents have also reported
suicidal ideation [142] and exhibit higher rates of suicide
compared with nonbereaved parents and the general popu-
lation [143, 144]. Future studies should extend the time
horizon beyond the patient’s life expectancy to include
the period of bereavement on family members. Second,
no studies considered shifts in family spillover effects
over time. Caregivers, often parents, may have shorter life
expectancies than children with illness or disability. As
children with disabilities or chronic illnesses transition
into adolescence and adulthood, family spillover effects
shift to other individuals, including the spouses, partners,
siblings, or others [145-148]. Adding a spouse or older
sibling as a caregiver after a certain age of a patient would
be most appropriate for studies that adopt a lifetime hori-
zon. Third, most studies relied on cross-sectional designs
for collecting family spillover effects data, making it dif-
ficult to establish the temporality of the relationship. Using
a matched-comparison group (such as family members of
healthy children or general population norms) [149-151],
collecting HRQoL data on caregivers or family members
alongside randomized controlled trials [83, 86, 87] or con-
sidering family-level or parent—child dyad health utilities
[74, 76, 152] would allow for estimating unbiased family
spillover effects. Fourth, the child’s disease or disability is
not likely to impact all family members (mothers, fathers,
siblings) and caregivers (primary, secondary) equally
[153, 154]. Four studies in this review included the fam-
ily spillover effects on two caregivers [52—-55]. However,
these studies incorporated the same magnitude of family
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Table 5 List of methodological issues, future research, and possible solutions

Methodological issues

Future research and possible solutions

Changes in family members’ HRQoL over time after a patient dies
Shifts in family spillover effects

Identifying causal effects of the child’s health on family member’s
health

Same magnitude of health spillovers on all family members, including
the primary caregiver

Delay in observing the changes in family members” HRQoL due to the
child’s health intervention

Extend the time horizon beyond the patient’s life expectancy to include
bereavement effects on family members.

Add a spouse, older sibling, or other family members as a caregiver(s)
as patient ages.

Collect HRQoL data on caregivers or family members alongside rand-
omized clinical trial measures.

Use a matched-comparison group, such as family members of healthy
children or general population norms.

Consider family-level or parent—child dyad health utilities, including
reciprocal HRQoL effects.

Measure the impacts of a child’s illness or disability on HRQoL of
various family members.

Extend the time horizon to capture these effects.

HRQoL Health-related quality of life, QALY Quality-adjusted life year

spillovers for both caregivers. This could be due to a lack
of data on the magnitude of family spillover effects on
different family members. Future studies should meas-
ure the impacts of a child’s illness or disability on the
HRQoL of various family members. Finally, it may take
longer to observe the effects of a child’s health treatment
on the health outcome of family members compared with
the child. Empirical evidence is necessary to support this
hypothesis. Family members, such as parents, may first
need to experience the improvement in their child’s health
due to the treatment [127]. Future studies could extend the
time horizon to capture these effects.

4.7 Limitations

A limitation of this review was the potential for relevant
articles to be missed. Although the search strategies were
comprehensive, the requirements for studies to be published
in English and in peer-reviewed journals may have resulted
in some eligible studies being excluded. Second, only one
reviewer conducted abstract and full-text screening, data
extraction, and quality assessment. Third, the quality of five
included studies (NICE appraisals) could not be assessed
because full texts were inaccessible. Additionally, nine stud-
ies scored poorly on the QHES. However, these results do
not specifically reflect the quality of methods used to con-
sider family spillover effects. As guidelines for the conduct
and reporting of CEA evolve, critical appraisal tools or a
component to evaluate the quality of methods used to incor-
porate spillover costs and effects in pediatric CUAs should
be developed. Finally, this review was limited by the infor-
mation authors provided. Some authors did not explain how
combined QALYs or A QALY's were estimated.

4.8 Implications for Health Technology Assessment
Agencies and Researchers

Considerable progress has been made in understand-
ing, measuring and valuing family spillover effects since
the original US Panel and NICE guidelines [9, 155, 156].
Yet, no clear, practical guidelines exist on including fam-
ily spillover effects in CUAs [5]. While the 2016 Second
Panel on CEA recommended that analysts include caregiv-
ers’ time costs in a reference case analysis from a societal
perspective [6], they did not mention the inclusion of fam-
ily spillover effects. The most recent NICE guideline states
that the NHS PSS perspective on outcomes should include
“all direct health effects” for the reference case, whether for
patients or other people (carers), but does not offer guidance
on how and when to incorporate family spillover effects [3].
The inconsistency observed in methods used to measure and
incorporate family spillover effects could be due to a lack of
consensus or differing views among HTA agencies regard-
ing the inclusion of caregiver’ HRQoL [5]. Researchers
have also advocated for fuller inclusion of family spillover
in pediatric CUA, encompassing both family spillover costs
and spillover effects, along with establishing standard guide-
lines for incorporating family spillover effects in CUA [7,
111, 126, 156—159]. In future guideline updates, HTA agen-
cies may consider adding an explicit category for spillover
effects under a societal perspective. A first step may be the
US Second Panel on CEA impact inventory, a checklist of
health and nonhealth outcomes and costs to be considered in
CEA, including those affecting caregivers [6]. Researchers
are encouraged to identify criteria for inclusion of family
spillover effects, such as the type of pediatric conditions or
diseases that significantly impact family members’ health
and well-being and/or economic well-being.
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5 Conclusion

Few pediatric CUAs have considered family spillover
effects, and the observed variation indicated a lack of con-
sensus regarding how family spillover effects should be
measured, incorporated, and reported. Future CUAs of
child health interventions should incorporate or justify the
exclusion of spillover effects on parents and other family
members. Development and validation of standard methods
for measurement of spillover effects and their inclusion in
pediatric CUAs are warranted. The results from this review
may encourage HTA agencies to develop guidelines for the
inclusion of family spillover effects in pediatric CUAs.
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