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A B S T R A C T

This is a protocol for a Cochrane Review (Intervention). The objectives are as follows:

Main objective

• Our main objective is to assess the effectiveness of comprehensive care programmes that aim to improve care-coordination and

other aspects of healthcare for children with medical complexity. We aim to assess their effectiveness in relation to child and parent

health, functioning and quality of life, quality of care, number of healthcare encounters, unmet healthcare needs, and total healthcare-

related costs.

Secondary objective

• A secondary objective is to assess whether the effectiveness of comprehensive care programmes for children with medical

complexity differs according to the programme setting (hospital-based vs hospital-community collaboration vs community-based)

and structure (multidisciplinary team vs nurse-led).

B A C K G R O U N D

Description of the condition

The term ‘children with special health care needs’ (CSHCN) de-

scribes a broad group of children who have, or are at increased
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risk for, physical, developmental, or psychiatric conditions, and

consequently, have requirements for healthcare beyond those of

children generally (McPherson 1998). A small subset of CSHCN

are extremely medically-fragile and have the most intensive health-

care needs, and are referred to as ‘children with medical complex-

ity’ (CMC) (Cohen 2011a). CMC represent a small, but grow-

ing, proportion of all children (~ 0.4% to 0.7%) (Cohen 2012a;

Kuo 2011), and are defined as having: (i) one or more chronic

conditions; (ii) increased health and other service needs; (iii) sig-

nificant medical fragility; (iv) substantial functional limitations;

and (v) increased healthcare costs (Cohen 2011a). Although the

term CMC and the aforementioned definition are relatively new,

they are widely used in both paediatric clinical practice and health

services research today.

As a group, CMC have multiple significant chronic health prob-

lems that affect all the organ systems, including various congeni-

tal or acquired multisystem diseases and severe neurological con-

ditions that cause marked functional impairment or technology

dependence, or both. Regardless of their underlying diagnosis,

however, all CMC have similar functional limitations and high

healthcare needs (Cohen 2011a). Prototypic examples of CMC

include a child with non-ambulant spastic quadriplegic cerebral

palsy who relies on multiple medications for epilepsy and tone

management, has a gastrostomy tube in place for feeding, and ex-

periences frequent unplanned hospital admissions for respiratory

disease secondary to pulmonary aspiration; or a child with Down

syndrome and co-occurring Hirschprung’s disease and congenital

cardiac defects (Glader 2016).

A number of factors have contributed to the increase in prevalence

of CMC, including improvements in survival rates of extremely

preterm and other critically-unwell newborn infants who are now

surviving into childhood and beyond, but with increased rates of

neurodevelopmental disability (Larroque 2008; Wilson-Costello

2005). Advances in paediatric surgical and intensive care, and in-

creased use of new technologies to maintain health and function-

ing in survivors of serious accidents and illnesses that had much

higher rates of mortality in previous decades, are also implicated

(Perrin 2002). Although CMC represent a small proportion of all

children, studies from North America and Australia have shown

that they use a disproportionate amount of paediatric health-

care resources and account for up to one-third of total paediatric

healthcare expenditure (Berry 2012; Cohen 2012a; Simon 2010;

Srivastava 2016).

Due to the wide range of underlying diagnoses among CMC,

most general and specialist physicians provide care to this group

(Glader 2016; Noritz 2017). For most CMC, a multidisciplinary

approach to care is required, with multiple medical, surgical, al-

lied health, and nursing professionals playing vital roles in opti-

mising their health and quality of life. The number of healthcare

professionals, settings, and treatments that underpin the manage-

ment of CMC can lead to challenges for families in managing and

coordinating their children’s healthcare, and combined with their

high-care needs, leads to losses in income, parental requirements

for time off work and/or an inability to work outside the home,

and high levels of out-of-pocket expenditure (Mandic 2017). One

study from the USA found that over one-half of families of CMC

reported experiencing financial problems and at least one family

member having to stop working outside the home because of their

child’s healthcare needs. In this study, most families reported their

child to have at least 10 physician visits each year and annual out-

of-pocket healthcare costs in excess of USD 1000 (Kuo 2011).

Their high-care requirements and frequent healthcare encounters

also contribute to poorer healthcare outcomes compared to other

children, including higher rates of unplanned readmissions to hos-

pital (Berry 2011a), and more unmet healthcare needs (Kuo 2011).

Another study from the USA found that several social determi-

nants generally associated with healthcare inequities, including

primary language and income level, were not associated with in-

equities in unmet healthcare needs among CMC, suggesting that

medical complexity itself is a primary determinant of healthcare

inequities in children, independent of many of the traditional so-

cial determinants of health (Kuo 2014).

Description of the intervention

Dedicated comprehensive care programmes have been established

at many hospitals to meet the needs of CMC, and in many centres

are considered to be an essential component of delivering high-

quality and efficient healthcare for this group (Adams 2017). In

general, all complex care programmes for CMC provide enhanced

and targeted care coordination as their core service, which includes

facilitating communication between members of a child’s treating

teams. The American Academy of Pediatrics (AAP) defines care

coordination as “a process that links children with special health

care needs and their families to services and resources in a coordi-

nated effort to maximise the potential of the children and provide

them with optimal health care“ (AAP 1999). Further, “care co-

ordination may involve the following: planning treatment strate-

gies; monitoring outcomes and resource use; coordinating visits

with subspecialists; organizing care to avoid duplication of diag-

nostic tests and services; sharing information among health care

professionals, other programme personnel, and family; facilitating

access to services; planning a hospital discharge; and notification,

advanced planning, training of caregivers, education of local emer-

gency medical services when a child with special health care needs

lives in their community, and, finally, ongoing reassessment and

refinement of the care plan” (AAP 1999).

As part of care coordination, various other services may be pro-

vided by programmes for CMC, depending on the available re-

sources and the needs of the child and their family. Such services

may include the provision of key contact personnel who can triage

acute medical issues, assistance with medication management, and

social supports for families such as assistance with financial plan-

ning (Berry 2015a). Most complex care programmes are based
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around the multidisciplinary team model, with active involvement

of nursing and medical staff, including general and specialist pae-

diatricians, as well as allied health staff (e.g. physiotherapists, di-

eticians), social workers, and dedicated care-coordinators and ad-

ministrative staff (Berry 2011b; Kuo 2016a). Other programmes

are nurse-led, but facilitate communication with, and access to,

hospital specialists when required (Cady 2014; Peter 2011).

Where dedicated comprehensive care programmes are not in place,

usual care for CMC is typically ‘reactive’, ‘episodic’, or ‘crisis-

driven’, with urgent care needs addressed as they arise and preven-

tive healthcare not always prioritised (AAP 1999; Noritz 2017). In

addition, without key contact personnel and assistance with care

coordination, families are often not aware of services available to

them, when they are needed, and how to access them. This can

lead to duplication of services and confusion about goals, treat-

ments, and responsibilities.

For this Cochrane Review, we will divide comprehensive care pro-

grammes for CMC into (i) those that are hospital-based, (ii) those

that operate as a tertiary hospital-community collaboration, but

that are primarily based, clinically and administratively, in a com-

munity healthcare setting, and (iii) those that are community-

based with no formal link to a tertiary hospital.

Hospital-based comprehensive care programmes for

CMC

Comprehensive care programmes for CMC that are based at hos-

pitals, usually tertiary paediatric hospitals, typically involve ded-

icated care coordination personnel, co-location of specialists that

are familiar with rare conditions and their management, and ac-

cess to appropriate care as required (Cohen 2010; Kuo 2016a). For

families of children with CMC, tertiary paediatric hospitals can be

seen as ‘one-stop shops’ for accessing primary care and all hospital

care for their child (Berman 2005), and they often develop long-

standing relationships with their hospital teams. In this context,

hospital-based comprehensive care programmes for CMC provide

a single healthcare setting for all care provision and care coordina-

tion services.

Hospital-community collaborative comprehensive

care programmes for CMC

More recently, models of care for CMC that offer integration of

tertiary care expertise with community-based primary care have

grown in popularity (Glader 2016). Such ‘co-management’ or ‘in-

tegrated’ models of care typically involve linking a tertiary pae-

diatric hospital with a community-based primary care setting,

providing the opportunity for appropriately trained community-

based healthcare providers to access hospital-based specialists for

consultative support and advice related to complex care manage-

ment when necessary (Cohen 2012b; Gordon 2007). Compre-

hensive care programmes for CMC that are based in community

healthcare settings offer certain benefits to families above those

offered by tertiary hospitals, including less travel and increased

access to community-based services (Cohen 2012b).

Community-based comprehensive care programmes

for CMC

Some programmes of care for CMC aim to provide and oversee all

healthcare, including care coordination services, within a commu-

nity-based healthcare setting (Cooley 2004; Romaire 2012). Such

programmes may offer to co-manage patients with specialists and

specialist teams in other healthcare settings, but differ from hospi-

tal-community collaborative comprehensive care programmes in

that they do not have formal linkages with specific tertiary hospi-

tals. The types of community-based healthcare setting that might

offer these services include primary care practices, small commu-

nity hospitals, or nursing agencies.

There are challenges associated with the implementation of com-

prehensive care programmes for CMC, with fee-for-service sys-

tems of remuneration for episodic care in many healthcare sys-

tems having negative financial implications for many programmes

(Kingsnorth 2015). Specifically, encounters for CMC are gener-

ally more labour- and time-intensive compared to encounters for

generally healthy children with acute illness; however, the mone-

tary amount that healthcare providers are reimbursed under fee-

for-service models does not always reflect this (Berry 2015a). This

is further complicated by the fact that many care coordination and

other activities for this group involve non-face-to-face encounters

(e.g. telephone consultations) and many healthcare systems do not

have appropriate systems of compensation or billing infrastructure

in place for such activities (Kuo 2016b). Staff burnout and high

staff turnover due to the emotional burden of caring for patients

with highly complex, often unsolvable needs can also be a chal-

lenge (Hillis 2016; Morin 2016).

How the intervention might work

It has been suggested that improving aspects of healthcare deliv-

ery for CMC, including the accessibility of care, reduces unneces-

sary healthcare encounters, improves the quality of care children

receive, improves health- and quality of life-related outcomes for

children and their families, and reduces healthcare-related expen-

diture (Kuo 2016b). As described above, care coordination is the

focus of most comprehensive care programmes for CMC and there

is variation between programmes in terms of the other services

that are provided.

In prioritising care coordination for this group, there is a shift

from a ‘reactive’, ‘episodic’, or ‘crisis-driven’ approach to health-

care whereby the child’s urgent care needs are addressed as they

arise, to a more ‘proactive’ or ‘preventive’ approach to healthcare

(AAP 1999; Noritz 2017). The goals of this approach in the con-

text of CMC are to maintain general health and wellness and pre-
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vent acute illness and secondary disease complications that require

urgent care (McAllister 2007). In addition, effective care coordi-

nation means that families are aware of the services available to

them, when they are needed and how to access them, and in cases

of emergency, information is available to guide care providers.

This may in turn lead to less duplication of services and confusion

about goals, treatments, and responsibilities (McAllister 2007),

ultimately leading to more effective use of healthcare resources.

Why it is important to do this review

There is evidence that the impact of CMC on health systems is

increasing (Berry 2012; Burns 2010). Over the past decade, there

has been increased focus and discussion on CMC and their man-

agement, with a number of review articles, special reports, and pol-

icy statements published by international experts in the field and

key professional bodies (Berry 2013; Berry 2015a; Berry 2015b;

Cohen 2011a; Glader 2016; Kuo 2016b). There is widespread

agreement that poor care for this group has negative implications

for CMC and their families, but also for society as a whole due to

inefficiencies in healthcare delivery and spiraling healthcare costs.

One systematic review that evaluated hospital-based comprehen-

sive care programmes for the broader group referred to as CSHCN

was published in 2011 and included a number of studies that eval-

uated programmes for CMC (Cohen 2011b). This review found

some weak evidence from non-experimental studies to support

dedicated programmes of care for children that fell into diag-

nostically-defined groups. However, there was limited evidence

that dedicated programmes were effective for CMC, partly due to

weak study designs, a lack of appropriate comparative groups and

inadequate outcome measures. Since this systematic review was

published in 2011, the number of research publications focusing

specifically on CMC has increased. Concurrently, comprehensive

care programmes for CMC are being established at many paedi-

atric hospitals around the world. Despite the growth in numbers

of such programmes, however, there is little evidence available to

guide their design and implementation.

This Cochrane Review will include new evidence, compared to

existing systematic reviews. The results will help stakeholders and

healthcare professionals to develop evidence-based models of care

that will improve quality of care and reduce healthcare-related

expenditure for CMC.

O B J E C T I V E S

Main objective

• Our main objective is to assess the effectiveness of

comprehensive care programmes that aim to improve care-

coordination and other aspects of healthcare for children with

medical complexity. We aim to assess their effectiveness in

relation to child and parent health, functioning and quality of

life, quality of care, number of healthcare encounters, unmet

healthcare needs, and total healthcare-related costs.

Secondary objective

• A secondary objective is to assess whether the effectiveness

of comprehensive care programmes for children with medical

complexity differs according to the programme setting (hospital-

based vs hospital-community collaboration vs community-

based) and structure (multidisciplinary team vs nurse-led).

M E T H O D S

Criteria for considering studies for this review

Types of studies

For ethical reasons, most intervention studies in the field of com-

plex care are not randomised and do not contain ‘true’ control

groups (i.e. one group that receives an intervention and the other

receives no intervention at all). We expect that most studies will

use a treatment-as-usual control group or no control group at all.

Due to our expectation that there will be a limited number of ran-

domised studies on this topic, we will include the following study

designs.

• Randomised trials.

• Non-randomised trials.

• Controlled before-after studies.

• Interrupted time series studies.

Where available, we will also include economic evaluations, such as

cost-effective analyses, cost-utility analyses, and cost-benefit analy-

ses, that are conducted alongside the study designs specified above.

We will include full-text studies, conference abstracts, and unpub-

lished data. We will include studies irrespective of their publica-

tion status and language of publication.

Types of participants

We will include studies of children aged 0 to 21 years of age that

meet the criteria for the definition of CMC, which is: having (i) a

chronic condition, (ii) functional limitations, (iii) increased health

and other service needs, and (iv) increased healthcare costs (Cohen

2011a). We will also include studies that describe programmes that

target CMC as well as children who do not meet the criteria for

the definition of CMC, if they report results separately for CMC.
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We will exclude studies that involve both children and adults unless

they report results separately for participants aged 0 to 21 years.

We will also exclude studies that focus on children who fall into di-

agnostically-defined or disease-specific groups (e.g. children with

diabetes, asthma, cancer) because programmes of care provided for

diagnostically-defined or disease-specific groups do not typically

have the same programmatic structure or focus of complex care

programmes for CMC, and would in fact have limited generalis-

ability to CMC. The focus of most diagnostically-defined or dis-

ease-specific programmes of care is generally disease-management,

including prevention and early intervention strategies, rather than

care coordination, and although some children within diagnos-

tically-defined or disease-specific cohorts will have complex care

needs, many will not.

Types of interventions

We will include studies comparing enrolment in a comprehen-

sive care programme with non-enrolment in such a programme/

treatment as usual. To be included, the intervention can be a hos-

pital-based programme, a hospital-community collaborative pro-

gramme, or a community-based programme. The intervention

must involve healthcare staff working with families to improve

care, and must not be limited solely to education strategies or dis-

ease-management. As described above (Types of participants), we

will exclude studies that focus on diagnostically-defined compre-

hensive care programmes.

The comparisons for this review will be the following:

• Any type of comprehensive care programme compared with

usual care/treatment as usual.

• Hospital-based compared with hospital-community

collaborative comprehensive care programmes.

• Hospital-based compared with community-based

comprehensive care programmes.

• Hospital-community collaborative programmes compared

with community-based comprehensive care programmes.

• Multidisciplinary compared with nurse-led comprehensive

care programmes.

Types of outcome measures

Similar to the approach taken by the authors of the 2011 sys-

tematic review of comprehensive care programmes for CSHCN

(Cohen 2011b), we will categorise the primary outcomes of in-

terest according to the Institute of Medicine’s six specific aims for

quality healthcare (IOM 2002).

Primary outcomes

Health outcomes

• Child health, functioning, and quality of life: assessed in

any way, including all objective and subjective measures of

general health, functioning, and quality of life, such as the

Pediatric Quality of Life Inventory (PedsQL) (Varni 1999), and

all-cause morbidity and mortality.

• Parent health, functioning, and quality of life: assessed in

any way, including all objective and subjective measures of

general health, functioning, and quality of life, such as the 36-

Item Short Form Health Survey (SF-36). (Ware 1992), and any

other measures of mental and physical health.

Quality of care outcomes

• Child and family satisfaction with, and perceptions of, care:

assessed in any way, including all reports of satisfaction and the

Measures of Processes of Care (MPOC) (King 2004).

• Child and family satisfaction with service delivery: assessed

in any way.

• Medication and other errors: assessed in any way.

Secondary outcomes

Utilisation, coverage, and access outcomes

• Number of healthcare encounters (including number of

hospital admissions (all), unplanned admissions, intensive care

unit (ICU) admissions, emergency department presentations

(all), and outpatient appointments).

• Numbers of avoidable hospital admissions and emergency

department presentations.

• Number of readmissions.

• Number of hospitalised days (“bed-days”).

• Unmet healthcare needs: assessed in any way.

• Ease of getting referrals: assessed in any way.

• Wait times for needed services.

• Other treatment delays.

Resource use and cost outcomes

• Costs to the healthcare system, including costs to the

healthcare settings in which the programmes are based, other

healthcare settings, and healthcare funding agencies.

• Costs to the family, including all healthcare-related out-of-

pocket expenditure.

• Impact on parental employment: assessed in any way,

including parents’ reports of requirements for time off work

related to the child’s healthcare needs.

• Economic evaluation outcomes, including cost-

effectiveness, where effectiveness is measured according to the

primary outcome (e.g. cost per quality-adjusted life year (QALY)

or disability-adjusted life year (DALY).
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Equity outcomes

• Healthcare disparities: assessed in any way.

Adverse outcomes

• Adverse outcomes related to resource use and costs,

including all measures of increased staff workload, financial

burden, and staff burnout and turnover.

• Adverse outcomes related to parent burden and increased

demands on parents due to the child’s enrolment in the

programme.

Where possible, we will consider the use of validated outcome

measures, particularly for outcomes such as health, functioning,

quality of life, and satisfaction with care. We will take the validity of

the outcome measures used in studies into account when assessing

study quality. In relation to the economic evaluation outcomes,

we do not expect many studies to report QALYs or DALYs, or

both, for children due to the difficult nature of measuring QALYs/

DALYs in CMC. We will include parent/carer data if it is reported

and will label it as such.

We will not exclude studies on the basis of outcomes reported,

and we will include studies that do not contain any outcome data

as well as those that only report on the secondary outcomes of

interest to this review.

Search methods for identification of studies

The Cochrane Effective Practice and Organisation of Care

(EPOC) Information Specialist will develop the search strategies

in consultation with the review authors.

Electronic searches

We will search the Cochrane Database of Systematic Reviews

(CDSR) and Epistemonikos for related systematic reviews.

We will search the following databases for primary studies, from

inception to the date of search.

• Cochrane Central Register of Controlled Trials

(CENTRAL; latest issue), in the Cochrane Library.

• MEDLINE Ovid (1946 to date of search).

• Embase Ovid (1974 to date of search).

• CINAHL EBSCO (Cumulative Index to Nursing and

Allied Health Literature; 1982 to date of search).

Search strategies are comprised of keywords and controlled vocab-

ulary terms. We will not apply any limits on language and we will

search all databases from inception to the date of search. We will

use a Cochrane EPOC study design filter based on a modified ver-

sion of the Cochrane Highly Sensitive Search Strategy (sensitiv-

ity- and precision-maximizing version - 2008 revision) to identify

randomised trials (Lefevbre 2011), with additional terms to find

interrupted time series and controlled before-after studies.

See Appendix 1 for the MEDLINE search strategy, which we will

adapt for other databases.

Searching other resources

We will conduct a search of trial registries and grey literature to

identify studies not indexed in the databases listed above.

The search of trial registries will include the following:

• World Health Organization International Clinical Trials

Registry Platform (WHO ICTRP; www.who.int/ictrp; to date of

search).

• US National Institutes of Health Ongoing Trials Register

ClinicalTrials.gov (www.clinicaltrials.gov; to date of search).

The grey literature search will include the following:

• OpenGrey ( www.opengrey.eu; to date of search).

• Grey Literature Report (New York Academy of Medicine;

www.greylit.org; to date of search).

• Agency for Healthcare Research and Quality (AHRQ;

www.ahrq.gov; to date of search).

• Joanna Briggs Institute ( www.joannabriggs.edu.au; to date

of search).

• National Institute for Health and Clinical Excellence

(NICE; www.nice.org.uk; to date of search).

We will examine reference lists of all included studies and rele-

vant systematic reviews for additional potentially eligible primary

studies, conduct cited reference searches for all included studies in

ISI Web of Science and screen individual journals and conference

proceedings (e.g. handsearch). We will contact authors of included

studies to clarify reported published information and to seek un-

published results/data and also contact researchers with expertise

relevant to the review topic. We will provide appendices for all

strategies used, including a list of sources screened and relevant

reviews/primary studies reviewed.

Data collection and analysis

Selection of studies

We will download all titles and abstracts retrieved by electronic

searching to a reference management database and will remove

duplicates. At least two review authors (EM, ALD, NJM) will

independently screen titles and abstracts for inclusion. We will

retrieve the full-text copies of all study reports and publications

that are potentially relevant, and at least two review authors (EM,

ALD, NJM) will independently screen the full-text and identify

studies for inclusion. Reasons for exclusion of the ineligible studies

will be identified and recorded. We will resolve any disagreement

through discussion or, if required, we will consult a third review

author (EC).
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We will list studies that were excluded after full-text assessment

in the ‘Characteristics of excluded studies’ table. We will collate

multiple reports of the same study so that each study rather than

each report is the unit of interest in the review. We will also pro-

vide any information we can obtain about ongoing studies. We

will record the selection process in sufficient detail to complete a

PRISMA flow diagram (Liberati 2009).

Data extraction and management

We will use the Cochrane EPOC standard data collection form

and will adapt it for study characteristics and outcome data (EPOC

2017a); we will pilot the form on at least one study included in

the review. Two review authors (EM and ALD) will independently

extract the following study characteristics from the included stud-

ies and enter the data into Review Manager 5 (Review Manager

2014).

• Methods: we will extract details of the study methodology,

including study design/type, unit of allocation (if relevant), study

location and setting, recruitment methods, withdrawals, start and

end dates, duration of participation, and length of follow-up.

• Participants: we will extract a full description of the study

participants, including the number, mean age, age range, gender,

definition of CMC used including diagnostic criteria, inclusion

criteria, exclusion criteria, and other relevant characteristics.

• Interventions: we will extract a full description of the

intervention, including the intervention components, setting,

and structure, as well as details of the comparison group.

• Outcomes: for each outcome measured, we will extract

details of the outcome definition used, the unit of measurement

and scales used, and the time points measured and reported.

• Results: depending on the study design and the outcome

type (e.g. dichotomous or continuous), we will extract the

relevant data, for example, the absolute or relative percentage

differences between control and intervention groups at study

completion (controlled studies), the absolute changes from

baseline (before-after, interrupted time series, and repeated

measures studies). We will also extract data on the number of

missing participants, the unit of analysis, and record whether

reanalysis of data is required and whether it is possible.

• Notes: we will record general information on study

funding, notable conflicts of interest of study authors, and

ethical approvals.

At least two review authors (EM and ALD) will independently

extract outcome data from each included study. We will note in

the ‘Characteristics of included studies’ table if outcome data were

reported in an unusable way. We will resolve disagreements by

consensus or by involving a third review author (ARH). We will

seek missing data from the corresponding author of a published

paper or principal investigator of an ongoing study.

Assessment of risk of bias in included studies

At least two review authors (EM and ALD) will independently

assess risk of bias for each study using the criteria outlined in the

Cochrane Handbook for Systematic Reviews of Interventions (Section

8.5; Higgins 2011), and the guidance from the Cochrane EPOC

Group (EPOC 2017b). We will resolve any disagreements by dis-

cussion or by involving a third review author (ARH).

For studies with a separate control group (randomised trials, non-

randomised trials, controlled before-after studies), we will assess

the risk of bias according to the following domains:

• Was the allocation sequence adequately generated?

• Was the allocation adequately concealed?

• Were baseline characteristics similar?

• Were baseline outcome measurements similar?

• Were incomplete outcome data adequately addressed?

• Was knowledge of the allocated interventions adequately

prevented during the study?

• Was the study adequately protected against contamination?

• Was the study free from selective outcome reporting?

• Was the study free from other risks of bias?

For studies without a separate control group (interrupted time se-

ries studies), we will assess the risk of bias according to the follow-

ing domains:

• Was the intervention independent of other changes over

time and the outcome not influenced by other events during the

study period?

• Was the shape of the intervention effect pre-specified?

• Was the intervention unlikely to affect data collection?

• Was knowledge of the allocated interventions adequately

prevented during the study?

• Were incomplete outcome data adequately addressed?

• Was the study free from selective outcome reporting?

• Was the study free from other risks of bias?

We will judge each potential source of bias as either ‘high’, ‘low’, or

‘unclear’ and will provide a quote from the study report together

with a justification for our judgement in the ‘Risk of bias’ table.

We will summarise the ‘Risk of bias’ judgements across different

studies for each of the domains listed. It is not feasible to blind

personnel or participants to the study intervention in this review

and therefore we will judge all included studies to have a high risk

of performance bias. When assessing the overall risk of bias, we will

consider the relative importance of each domain. We will assign an

overall ‘Risk of bias’ assessment (high, moderate, or low) to each

of the included studies using the approach suggested in Chapter

8 of the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011).

• We will consider studies with low risk of bias for all key

domains or where it seems unlikely for bias to seriously alter the

results, to have a low risk of bias.

• We will consider studies where risk of bias in at least one

domain was unclear or judged to have some bias that could

7Comprehensive care programmes for children with medical complexity (Protocol)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



plausibly raise doubts about the conclusions, to have an unclear

risk of bias.

• We will consider studies with a high risk of bias in at least

one domain or judged to have serious bias that decreases the

certainty of the conclusions, to have a high risk of bias.

Where information on risk of bias relates to unpublished data or

correspondence with a researcher, we will note this in the ‘Risk of

bias’ table. We will not exclude studies on the grounds of their risk

of bias, but will clearly report the risk of bias when presenting the

results of the studies. When considering treatment effects, we will

take into account the risk of bias for the studies that contribute to

that outcome.

We will conduct the review according to this published protocol

and report any deviations from it in the ‘Differences between pro-

tocol and review’ section of the systematic review.

Measures of treatment effect

For each outcome, we will either make use of the effect size that

is reported for a study or calculate an effect size from the data

that are available. When possible, we will estimate the effect of

the intervention using risk ratios (RRs) or odds ratios (ORs) for

dichotomous data and mean difference or standardised mean dif-

ference for continuous data, together with the appropriate associ-

ated 95% confidence intervals (Higgins 2011). We will ensure that

an increase in scores for continuous outcomes can be interpreted

in the same way for each outcome, explain the direction to the

reader, and report where the directions were reversed, if this was

necessary.

Unit of analysis issues

In clinical trials, the analysis must take into account the level at

which randomisation occurred. In a simple parallel group design

for a randomised clinical trial, a single measurement for each out-

come from each participant is collected and analysed. However,

there are numerous variations on this design, for example, when

patients (or any units) are non-randomly grouped in clusters. In

these circumstances, the number of observations in the analysis

does not match the number of ‘units’ that were randomised, and

unit-of-analysis issues can arise (Higgins 2011).

Cluster-randomised trials

We may include studies with a cluster design, i.e. studies in which

the unit of allocation is not a person, but for example, a group

of people. Studies in which comparisons are allocated as groups

of people (e.g. at a clinic) should account for clustering in their

analysis. Standard statistical methods assume independence of ob-

servation, and for cluster-design studies, the use of these will gen-

erally result in artificially small P values and overly narrow confi-

dence intervals for the effect estimates or ‘unit of analysis error’,

if analysed at the individual level rather than on the cluster level

(Higgins 2011).

If we include studies with a cluster design, we will try to determine

if authors have appropriately controlled for the effects of cluster-

ing in the study; if there is doubt, we will contact the authors for

clarification. If the error has not been corrected and the data are

available, we will attempt to re-analyse studies with potential unit

of analysis errors by using the information on the size and number

of clusters and the value of the intra-cluster correlation coefficient

(ICC). If no ICC is reported, we will try to determine the ICC

using a similar trial or a study with a similar population. If cluster-

ing has been accounted for, if there is little difference between the

study designs, or if there is unlikely to be an interaction between

the effect of the intervention and those randomisation methods,

we may then combine the data from cluster-randomised trials with

data from individual randomised trials. If we are unable to adjust

for incorrect statistical methods used by the cluster-randomised

trials and/or cannot estimate the ICC with confidence, we will

exclude the data from any meta analysis.

Interrupted time series studies

The preferred method to analyse interrupted time series studies is a

statistical comparison of time trends before and after the interven-

tion, which adjusts for autocorrelation and any periodic changes

(EPOC 2017c). Comparing the means before and after the inter-

vention, without taking into account any secular trends or peri-

odic changes, may result in over- or underestimations of the inter-

vention effect. Therefore, if data in the original papers reporting

interrupted time series studies are presented in tables or graphs,

with at least three data points before and three data points after

the intervention, and a clearly defined intervention point, we may

attempt to re-analyse the data using segmented time series regres-

sion techniques (EPOC 2017d).

If studies have used an inappropriate statistical method, we will

not present confidence intervals or P values unless we are able to

re-analyse the data.

Dealing with missing data

For studies without complete reports (studies identified by abstract

only) or without critical data in the full report, we will contact

investigators in order to verify key study characteristics and ob-

tain missing data, where possible. We will document any details

provided by the study authors and use for further analysis.

For studies with missing data due to losses to follow-up, we will

conduct analyses using intention-to-treat (ITT) principles. We

will impute the outcomes for the missing participants using both

a ‘best-case’ and ‘worst case’ scenario for dichotomous data. If the

missing data are continuous variables (e.g. no mean or standard

deviation reported), we will attempt to calculate them according

to the methods described in Chapter 16 of the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2011).
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If we are unable to obtain missing data, we will report the results

that are available, provided they are not likely to be misleading.

We will take into account the extent to which missing data could

influence the results of studies, and consider the risk of bias ac-

cordingly. We will discuss the extent to which missing data could

affect the overall results and mention it in the ‘Authors’ conclu-

sions’ section. We will also conduct a sensitivity analysis to explore

the impact of including studies with high levels of missing data

in the overall assessment of treatment effect, using the strategy

described in Chapter 9 of the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2011).

Assessment of heterogeneity

If we find a sufficient number of studies, where we judge partici-

pants, interventions, comparisons, and outcomes to be sufficiently

similar, we will conduct a meta-analysis. We will report the reasons

for determining that studies were similar enough to pool statisti-

cally. We will use the I2 statistic to measure heterogeneity among

the trials in each analysis. We will assess low heterogeneity as an I2

value of between 0% and 30%, medium heterogeneity as 31% to

50%, and high heterogeneity as above 50% (Higgins 2011). If we

identify substantial heterogeneity, we will explore it by prespeci-

fied subgroup analysis (see ‘Subgroup analysis and investigation of

heterogeneity’ section).

Assessment of reporting biases

We will attempt to contact study authors to request missing out-

come data. Where this is not possible, and the missing data are

thought to introduce serious bias, we will explore the impact of

including such studies in the overall assessment of results. If we

are able to pool more than 10 studies, we will create and examine

a funnel plot to explore possible publication biases, interpreting

the results with caution (Sterne 2011).

Data synthesis

We will perform statistical analyses using Review Manager 5 soft-

ware (Review Manager 2014). Given the expected heterogeneity, it

is unlikely that we will be able to report pooled results from meta-

analysis for all comparisons and outcomes, so will use a ‘structured

synthesis’ approach.

In order to ensure meaningful conclusions from data that are sta-

tistically pooled, we will not undertake meta-analyses unless a suf-

ficient number of included studies are similar enough in terms of

their participants, settings, interventions, comparisons, and out-

come measures. We will clearly report our reasons for deciding that

studies were not similar enough to meta-analyse. We anticipate

there will be variability in the intervention types and populations

of included studies, and will therefore use a random-effect model

for any meta-analysis. If we are unable to pool the data to under-

take meta-analysis, we will group the data based on the category

that best explains the heterogeneity of studies (by intervention,

population, or outcomes). Within each category, we will present

the data in tables and summarise the results narratively. We will

also attempt to explore possible clinical or methodological reasons

for variation by grouping studies that are similar in terms of the

intervention to explore differences in intervention effects.

A common way that researchers indicate when they have skewed

data is by reporting medians and interquartile ranges. When we

encounter this, we will note that the data are skewed and consider

the implications of this. Where multiple trial arms are reported in

a single trial, we will include only the relevant arms. If two com-

parisons (e.g. intervention A versus usual care and intervention B

versus usual care) must be entered into the same meta-analysis, we

will halve the control group to avoid double-counting.

‘Summary of findings’ table and GRADE

We have selected the following outcomes as the most important

for each comparison:

• Child health, functioning, and quality of life.

• Parent health, functioning, and quality of life.

• Child and family satisfaction with care.

• Number of healthcare encounters.

• Number of hospitalised days.

• Costs to the healthcare system.

• Costs to the family.

If, during the review process, we become aware of an important

outcome that we failed to list in our planned GRADE assessment,

we will include the relevant outcome and explain the reasons for

this is the section ‘Differences between protocol and review’. For

each of these outcomes, two review authors will independently

assess the certainty of the evidence (high, moderate, low, and very

low) using the five GRADE considerations (risk of bias, consis-

tency of effect, imprecision, indirectness, and publication bias)

(Guyatt 2008). We will use methods and recommendations de-

scribed in Section 8.5 and Chapter 12 of the Cochrane Hand-
book for Systematic Reviews of interventions (Higgins 2011), and the

EPOC worksheets (EPOC 2017e), and we will use GRADEpro

software (GRADEpro GDT 2015). We will resolve disagreements

on certainty ratings by discussion. We will create a ‘Summary of

findings’ table. We will provide justification for decisions to down-

or up-grade the ratings using footnotes in the table and make com-

ments to aid readers’ understanding of the review where necessary.

We will use plain language statements to report these findings in

the review (EPOC 2017e).

We will consider whether there is any additional outcome infor-

mation that was not able to be incorporated into meta-analyses

and note this in the comments and state if it supports or contra-

dicts the information from the meta-analyses. If it is not possible

to meta-analyse the data, we will summarise the results in the text.
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Subgroup analysis and investigation of heterogeneity

Investigation of heterogeneity is important in a review that is likely

to include different variations of an intervention and different

comparison groups. It is possible that there will be significant

differences between subgroups of studies included in this review

based on various factors, including intervention, participant and

comparison group characteristics, and study biases. For this review,

if there is heterogeneity in a sufficient number of studies that

have similar outcomes and comparison groups, we will perform

a subgroup analysis for the following factors that may potentially

moderate the effect of the intervention:

• Setting of intervention (hospital vs hospital-community

collaboration vs community): we hypothesise that hospital-

community collaborative programmes will demonstrate higher

effect of intervention.

• Country (USA, Canada, Europe, Australia, other): there is

huge variation between countries in how healthcare is funded

and structured, and subsequently how healthcare for CMC,

including comprehensive care programmes, is funded and

structured. In addition, compared to other countries around the

world, many comprehensive care programmes in the USA and

Canada are well-funded, long-running, and well-developed. This

may have implications for programme effectiveness. We

hypothesise that North American programmes will demonstrate

higher effect of the intervention.

• Comparison group (separate ‘true’ control group, separate

‘treatment as usual’ control group, no control group): we expect

many of the included trials to lack separate ‘true’ control groups.

We will be more likely to classify these studies as having a high

risk of bias compared to studies with separate ‘true’ control

groups. We hypothesise that studies without separate ‘true’

control groups will demonstrate higher effect of intervention

compared to controlled studies.

• Study design (randomised, non-randomised): we expect

many of the included studies to be non-randomised. We will be

more likely to classify these studies as having a high risk of bias

compared to randomised studies. We hypothesise that non-

randomised studies will demonstrate higher effect of the

intervention compared to randomised studies.

• Overall risk of bias (high risk, low risk): we hypothesise that

studies classified as having a high risk of bias will demonstrate

higher effect of the intervention.

We will use the following outcomes in subgroup analysis:

• Child health, functioning, and quality of life.

• Parent health, functioning, and quality of life.

• Child and family satisfaction with care.

• Total number of healthcare encounters.

• Number of hospitalised days.

• Costs to the healthcare system.

• Costs to the family.

Within each group of studies, we will compare the effects that are

reported for similar outcome measures. If possible, we will do this

by standardizing the measures of effect and testing for differences

in mean differences across studies. We will enter data into Review

Manager 5 (Review Manager 2014), and will assess the changes

in heterogeneity within-groups according to subgroups. We will

also conduct meta-regression analysis to test for between-group

differences in the outcomes by subgroups. If there are too few

included studies to warrant statistical subgroup analyses, we will

explore relationships in the data narratively, i.e. we will present a

narrative form of subgroup analysis.

Sensitivity analysis

We will perform sensitivity analyses defined a priori to assess the

robustness of our conclusions and explore the impact of each of

the following on the effect estimates:

• Restricting the analysis to published studies.

• Restricting the analysis to studies with a low risk of bias.

• Exclusion of studies with high levels of missing data.
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A P P E N D I C E S

Appendix 1. MEDLINE search strategy

Ovid MEDLINE (including Epub Ahead of Print, In-Process & Other Non-Indexed Citations)

No. Search terms

1 delivery of health care, integrated/

2 comprehensive health care/

3 patient discharge/
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(Continued)

4 case management/

5 transitional care/

6 patient navigation/

7 managed care programs/

8 ((collaborat* or transition* or interdisciplinary or inter-disciplinary or shared or comanag* or co-manag* or co-operative or

cooperative) adj1 (care or healthcare)).ti,ab

9 ((coordinat* or co-ordinat* or integrat* or comprehensive) adj2 (care or health* or service? or program*)).ti,ab

10 care navigator?.ti,ab.

11 case management.ti,ab.

12 care plan?.ti,ab.

13 managed care.ti,ab.

14 medical home?.ti,ab.

15 ((case or care) adj manager?).ti,ab.

16 patient navigator?.ti,ab.

17 (transition* adj1 (plan? or planning or planned or coordinat* or co-ordinat*)).ti,ab

18 or/1-17

19 exp chronic disease/

20 (special adj3 need?).ti,ab.

21 (medical* adj3 complex*).ti,ab.

22 (complex* adj2 (care or health*)).ti,ab.

23 (complex* adj2 (disease? or need?)).ti,ab.

24 (chronic* adj (disease? or ill* or condition?)).ti,ab.

25 health services for persons with disabilities/

26 (disabled or disabilit* or impairment? or impaired).ti,ab.
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(Continued)

27 or/19-26

28 child,preschool/

29 child/

30 adolescent/

31 infant/

32 (child* or infant? or infancy or adolescen*).ti,ab.

33 child health/

34 child health services/

35 adolescent health/

36 adolescent health services/

37 disabled children/

38 or/28-37

39 18 and 27 and 38

40 randomized controlled trial.pt.

41 controlled clinical trial.pt.

42 multicenter study.pt.

43 pragmatic clinical trial.pt.

44 (randomis* or randomiz* or randomly).ti,ab.

45 groups.ab.

46 (trial or multicenter or multi center or multicentre or multi centre).ti

47 (intervention? or effect? or impact? or controlled or control group? or (before adj5 after) or (pre adj5 post) or ((pretest or pre

test) and (posttest or post test)) or quasiexperiment* or quasi experiment* or pseudo experiment* or pseudoexperiment* or

evaluat* or time series or time point? or repeated measur*).ti,ab

48 non-randomized controlled trials as topic/

49 interrupted time series analysis/
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(Continued)

50 controlled before-after studies/

51 or/40-50

52 exp animals/

53 humans/

54 52 not (52 and 53)

55 review.pt.

56 meta analysis.pt.

57 news.pt.

58 comment.pt.

59 editorial.pt.

60 cochrane database of systematic reviews.jn.

61 comment on.cm.

62 (systematic review or literature review).ti.

63 or/54-62

64 51 not 63

65 39 and 64
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