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Abstract

Background: The “F‐words in childhood disability” (function, family, fitness, fun,

friends, and future) were introduced in a concept paper in 2012 entitled, “The F‐

words in childhood disability: I swear this is how we should think!”. The “F‐words”

are grounded in, and aim to operationalize, the World Health Organization's (World

Health Organization, 2001) International Classification of Functioning, Disability and

Health (ICF) framework. A citation analysis was conducted to explore the extent of

research uptake of the “F‐words” concepts.

Methods: Three databases—Google Scholar, Wiley Online, and Web of Science—

were searched from July 2012 to December 2018 for sources that cited the original

F‐words paper. Dates of publication and countries of first authors were extracted

from all cited articles, and a taxonomy was developed to categorize the type of usage.

Results: The search yielded 157 sources from 26 countries, and the number of cita-

tions has continued to increase since the paper's publication. Sources were placed

into three categories: cited/referenced (n = 109; i.e., the paper was simply cited), inte-

grated/informed (n = 36; i.e., the F‐words were stated within the text), and non‐English

(n = 12). Of the 36 integrated/informed sources, 34 (94.4%) applied the F‐words to the

ICF framework and five themes emerged with respect to the use of the F‐words: (a)

support of a holistic approach to childhood disability, (b) association of the F‐words to

physical activity and rehabilitation, (c) application and measurement of quality of life,

(d) F‐words research team‐related papers, and (e) “other” category.

Conclusion: This citation analysis shows that the F‐words are mainly being used to

operationalize the ICF, support a holistic approach to childhood disability, and inform

physical activity and rehabilitation‐based interventions. These perspectives will play

an important role in informing the next steps with respect to moving the F‐words into

research and practice.
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1 | INTRODUCTION

Following the Convention on the Rights of Persons with Disabilities

(United Nations, 2006), disability has been increasingly recognized as
wileyonlinelibrary.com/
a human rights issue and has gained widespread attention (World

Health Organization, 2001). In 2001, the WHO introduced the Inter-

national Classification of Functioning, Disability, and Health (ICF).

The ICF framework provides a universal language and a conceptual
© 2019 John Wiley & Sons Ltdjournal/cch 1
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Key messages

• Researchers around the world are using the “F‐words” to

inform their research and practice.

• The “F‐words” have been used to operationalize the ICF

and to support a holistic approach to childhood disability.

• Sources to date are predominantly focused on

physiotherapy for children and youth with cerebral

palsy to inform physical activity interventions, so more

effort is needed to promote the uptake by other

health care provider groups and rehabilitation‐based

interventions.
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foundation to describe health (Figure 1). “Functioning” and “disability”

are the overarching concepts, which break down into body structure

and functions, and impairments thereof; activities of people, and limita-

tions they may experience; and participation, or involvement in all

aspects of life, and the restrictions they may experience. The ICF also

formally highlights the impact of contextual factors on an individual's

functioning and health including both environmental factors and per-

sonal factors (World Health Organization, 2001). Overall, the ICF

describes a person's level of functioning as an interaction among

health conditions and their consequences, environmental factors,

and personal factors (World Health Organization, 2001).

In 2012, the ICF framework was adapted by mapping onto it six “F‐

words” (function, family, fitness, fun, friends, and future; Rosenbaum &

Gorter, 2012). In an article entitled “The F‐words in Childhood Disabil-

ity: I swear this is how we should think!” the authors argued that these

are six fundamental aspects of every child's life. The F‐words are

embedded within the ICF framework to illustrate the interconnected-

ness among the concepts (Figure 2). Thus, the “F‐word” function

relates to the ICF category activity, describing activities in which an

individual can engage, such as usual activities in daily living. Fitness

builds on the ICF's body structure and function category, and family is

an essential element of children's environmental factors. Friends and

fun share components of the ICF's participation and personal factors,

respectively. Finally, future was included in the F‐words to highlight

the impact of a child's current condition on their future life, as “devel-

opment” is always about future. The authors' hope was to promote

modern ways of thinking about childhood disability and to move

beyond the traditional focuses of “fixing” and “normality.” They argue

that instead of placing limits on people with disabilities, the focus

should be on individuals' strengths and what they can do, no matter

how it is done.

Since the publication of the F‐words paper in 2012, there has been

increasing national and international interest and uptake by people

around the world. In 2014, an integrated research team of parents

and health services researchers was formed to promote and study sys-

tematically the dissemination and implementation of the F‐words in

practice (Cross et al., 2018; Cross, Rosenbaum, Grahovac, Kay, &

Gorter, 2015). Since then, the research team has worked with many

stakeholders (including families, service providers, and administrators)
FIGURE 1 International Classification of Functioning, Disability and
Health Framework (World Health Organization, 2001)
to develop and share tools and resources to support the adoption of

the F‐words in practice. These tools and resources are now freely

available on CanChild's F‐words Knowledge Hub (CanChild, 2019)

www.canchild.ca/f‐words.

As of December 2018, the F‐words paper had been downloaded

>16,000 times from the publishers' website. This is a substantial num-

ber of downloads, but we do not know how the paper is being cited

and referenced, and by whom. The citation analysis reported here

was conducted to (a) identify the countries of researchers and when

their research was published (i.e., Who is using the F‐words?) and (b)

explore the contexts in which the F‐words are being cited (i.e., How

are the F‐words being referenced?).
2 | METHODS

2.1 | Citation analysis

A citation analysis was conducted to identify all sources that had used

or referenced the original F‐words paper to determine the impact of

work. We aimed to retrieve all reported sources in any language,

regardless of how the F‐words paper was cited.
2.2 | Database search, screening, and data extraction

Three databases—Google Scholar, Wiley Online, and Web of Science—

were searched from July 2012 (date of formal publication of F‐words

paper) to December 2018. All duplicates were removed prior to

screening citations. The remaining citations were imported into an

Excel spreadsheet for review by one researcher (A. K. S.), with each

source categorized as defined in Table 1: (a) referenced/cited, (b) inte-

grated/informed, and (c) non‐English. Data collected for sources from

all categories included date of publication and country of the first

author. For each integrated/informed source, additional data were

reported on the focus of each publication and context in which the

F‐words paper was cited.

http://www.canchild.ca/f-words


FIGURE 2 The “F‐words in childhood
disability” (Rosenbaum & Gorter, 2012)
[Colour figure can be viewed at
wileyonlinelibrary.com]

TABLE 1 Authors' definitions of source categories

Context of citation Description

Integrated/informed The “F‐words” concepts are directly stated

and/or integrated into the source.

Cited/referenced The author references the paper with no

mention of the F‐words.

Non‐English Non‐English sources without English

translated versions available.
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2.3 | Inclusion/exclusion criteria

All citations identified were screened by title and abstract by A. K. S.

and included individual studies, reviews, editorials, book chapters,

and thesis dissertations. Citations excluded were PowerPoint presen-

tations (n = 2), poster presentations (n = 2), and a Public Health guide

(n = 1).
2.4 | Data analysis

Data analysis was divided into two phases. First, to identify the rate

and reach of uptake of the F‐words paper, data were extracted on

year of publication and country of first author of all sources. Descrip-

tive statistics captured the rate at which the F‐words paper was cited

and the extent of international uptake. Second, to explore how the F‐

words are being used, sources from the integrated/informed category

were analysed. We used qualitative content analysis (conducted by

A. K. S. and A. C. and discussed with P. R. and J. W. G.) to identify

themes with respect to how the F‐words were applied by researchers

(Hsieh & Shannon, 2005).
FIGURE 3 Prisma flow diagram [Colour figure can be viewed at
wileyonlinelibrary.com]
3 | RESULTS

The citation search for the original F‐words paper identified 330 results,

from Google Scholar (n = 168), Wiley Online Library (n = 75), and Web
of Science (n = 85). Duplicates were removed (n = 168), resulting in

162 sources for screening. After applying the exclusion criteria, 157

sources remained for analysis of the dates of publication and locations

of researchers. These sources were sorted into the three categories: (a)

cited/referenced (n = 109), (b) integrated/informed (n = 36), and (c) non‐

English (n = 12). The search results for the integrated/informed studies

are illustrated in the Prisma Flow Diagram (Figure 3).

http://wileyonlinelibrary.com
http://wileyonlinelibrary.com
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3.1 | Identification of the years of publications and
locations of researchers

3.1.1 | Dates of Publication

From July 2012 to December 2018 the F‐words paper was cited 157

times; half of these citations (n = 79, 50.3%) appeared in 2017 and

2018. In contrast, less than 10% (n = 13, 8.3%) were from the first

2 years following publication of the F‐words paper. This is typical of

the expected delay between publication and citation and demon-

strates an exponential increase in uptake (Table 2).
3.1.2 | Location of researchers

Researchers from 26 countries have cited the F‐words paper. Of the

157 sources, 47 (30.0%) researchers resided in Canada. Of the 36 inte-

grated/informed sources, 13 (36.1%) were from researchers located in

Canada. The authors of the F‐words paper were also authors or
TABLE 2 Number and percentage of citations from 2012 to 2018

Years of uptake

Year

Integrated/informed (N = 36) Cited/referenced (N =

Number % Number

2012 1 2.8 2

2013 2 5.6 5

2014 3 8.3 13

2015 7 19.4 8

2016 8 22.2 19

2017 6 16.7 27

2018 9 25.0 35

TABLE 3 Location of researchers according to country of the first autho

Location of researchers

Country
(N = 26)

Integrated/informed (N = 36) Cited/reference

Number % Number

Australia 3 8.3 11

Brazil 1 2.8 5

Canada 13 36.1 34

China 0 0.0 0

Finland 1 2.8 3

Netherlands 0 0.0 11

Norway 0 0.0 4

South Africa 2 5.6 4

Sweden 7 19.4 8

United Kingdom 4 11.1 4

United States 3 8.3 12

Only countries with >2 citations shown in table. Countries with 1 citation inc

Kenya, Lithuania, Russia, and Slovenia. Countries with ≤2 citations include the
coauthors of nine (25.0%) of the integrated/informed sources. Table 3

lists the countries with over two citations.

3.1.3 | Use of the F‐words in the integrated/informed
sources

To explore the context in which the F‐words are being cited, the

informed/integrated sources (n = 36) were analysed in detail, with

themes identified from the full text reviews of these sources. Some

sources fell under multiple themes but were classified according to

what we judged to be their primary focus. Identifying the target audi-

ences and populations studied also contributed to understanding how

the F‐words are being used.

3.1.4 | Target audiences and populations studied

The integrated/informed sources (n = 36) targeted multiple stakeholder

groups (audiences) and focused on a variety of childhood
109) Non‐English (N = 12) Total (N = 157)

% Number % Number %

1.8 0 0.0 3 1.9

4.6 3 25.0 10 6.4

11.9 3 25.0 19 12.1

7.3 1 8.3 16 10.2

17.4 3 25.0 30 19.1

24.8 1 8.3 34 21.7

32.1 1 8.3 45 28.7

r's department affiliations

d (N = 109) Non‐English (N = 12) Total (N = 157)

% Number % Number %

10.1 0 0 14 8.9

4.6 0 0 6 3.8

31.2 0 0 47 30.0

0.0 4 33.3 4 2.5

2.8 3 25.0 7 4.5

10.1 0 0 11 7.0

3.7 0 0 4 2.5

3.7 0 0 6 3.8

7.3 0 0 15 9.6

3.7 0 0 8 5.1

11.0 0 0 15 9.6

lude the following: Belgium, Columbia, Denmark, Germany, Iceland, India,

following: Iran, Ireland, Israel, New Zealand, and Spain.
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disabilities/conditions (populations studied). Target audiences included

service providers, children/youth with disabilities and family stake-

holders, researchers, policy makers, conference attendees, and nongov-

ernmental organizations. A majority of the sources (n = 29, 80.6%)

primarily targeted health care providers, of which the majority were

physiotherapists (n = 16/29, 55.2%). Sixteen sources (44.4%) identified

multiple target audiences (e.g., health care providers and families).

The populations studied included multiple childhood disabilities/

conditions—the most common being cerebral palsy (CP; n = 13,

36.1%). Other conditions included congenital Zika syndrome, Down

syndrome, spina bifida, intellectual disability, traumatic brain injury, spi-

nal cord injuries, autism spectrumdisorder, chronic pain, epilepsy, atten-

tion deficit hyperactivity disorder, and developmental coordination

disorder. Two sources included more than one of the aforementioned

conditions. An additional 16 sources (44.4%) did not specify the

condition but referred to “physical disabilities” or “neurodevelopmental

disabilities.” Eight sources included adolescents/youth and two sources

specifically included transition‐aged youth.

3.1.5 | Applications of the F‐words

Five underlying themes emerged from full text reviews of the inte-

grated/informed sources with respect to their use of the F‐words: (a)

support of a holistic approach to childhood disability, (b) association

of the F‐words to physical activity (PA) and rehabilitation, (c) applica-

tion and measurement of quality of life, (iv) F‐words research team‐

related papers, and (v) “other.” It is also important to note that the

majority of sources (n = 34, 94.4%) made reference to the ICF (i.e.,

introduced the F‐words as an application to the ICF framework).

This is important because one of the main goals of the F‐words paper

was to operationalize the ICF through the F‐words (Rosenbaum &

Gorter, 2012).

Support of a holistic approach to childhood disability

Eleven sources used the F‐words to describe a holistic approach to

thinking about and approaching childhood disability (Table 4). Four of

these described the F‐words as a modern way of thinking that has chal-

lenged traditional approaches to disability (i.e., children with disabilities

should be “fixed”; Dalton, 2017;Murphy, 2016; Panayi, 2014; Shimmell,

Gorter, Jackson, Wright, & Galuppi, 2013). Similarly, Fehlings (2014)

described the F‐words as “attitudinal shifts” in how society views disabil-

ity. Four sources recommended that service providers focus on the F‐

words as a guide to clinical practice and rehabilitation, transition from

pediatric to adult services, family‐centred services, and the positive

management of childhood disability (Camden, Wilson, Kirby, Sugden,

& Missiuna, 2015; de Camargo, 2016; Kersley, 2015; Nordström,

2014). Two sources noted how the F‐words provide “amore whimsical”

rendition and adaptation of the ICF to support a holistic approach to dis-

ability (Nguyen et al., 2018; Ross, Case, & Leung, 2016). All sources from

this theme aligned with the emphasis on shifting from the traditional

biomedical approach to disability to one that takes into account the

socio‐ecological factors that influence all aspects of the child's life

(Rosenbaum and Gorter (2012).
Association of the F‐words to PA and rehabilitation

Thirteen sources focused on promoting children's participation in PA

and rehabilitation (Table 5). Four discussed how the outcomes of PA‐

based interventions, including an adapted gymnastics program (Cook

et al., 2015), an adapted cycling program (Pickering, Horrocks, Visser,

& Todd, 2015), an aquatic physiotherapy program (Güeita‐Rodríguez

et al., 2018), and a robotic trainers intervention (Bayón et al., 2018),

aligned with the F‐words. Cook et al. (2015) examined the feasibility

of an adapted gymnastics program, CAN‐flip, to improve the

fitness, motor skills, and physical self‐perceptions of children with CP.

The authors discussed how the gymnastics program fulfilled all the F‐

words (Cook et al., 2015). Similarly, Pickering et al. (2015) and Güeita‐

Rodríguez et al. (2018) described how the cycling program and the

aquatic physiotherapy program, respectively, promoted the F‐words.

Lastly, Bayón et al. (2018) stressed the importance of the F‐words con-

cepts to create personal goals that aim to motivate and engage the

young person to maximize treatment outcomes (e.g., improved gait

functions) with regard to the robotic trainers.

The additional nine sources described more broadly how the F‐words

facilitate the participation of children with disabilities in PA and rehabilita-

tion. Four sources (Adolfsson, 2017; Mäkelä, 2016; Pickering, 2018;

Willis et al., 2018) encouraged professionals working with children with

disabilities to use the F‐words as motivators/incentives to engage chil-

dren in PA programs and rehabilitation‐based interventions. Similarly,

Adolfsson (2017) and four other sources (Järvikoski, Martin, Autti‐Rämö,

& Härkäpää, 2013; Jeglinsky, 2012; Lauruschkus, 2015; Lauruschkus,

Nordmark, & Hallström, 2015) highlighted the importance of incorporat-

ing “fun” into medical rehabilitation to promote children's participation

and engagement. Rosenbaum and Gorter (2012) highlighted the impor-

tant role of funin relation to participation and stated that, “Fun spans

the ICF elements of ‘personal factors’ (What does/might this particular

child enjoy doing?) and ‘participation’, which in ICF terms refers to

‘involvement in (meaningful) life situations” (p. 460).

Application and measurement of quality of life

Three sources directly connected the F‐words to components of quality

of life (QoL; Table 6). Acharya, Meza, and Msall (2017) used the F‐words

as a holistic framework to explore the gaps in services in each F‐words

domain for youth and young adults with autism spectrum disorder, Down

syndrome, and CP. More specifically, the authors identified four compo-

nents of transition (e.g. medical care, health insurance, self‐care skills,

and postsecondary education or employment) that influence QoL of

youth. The authors stated that, “Despite the importance of transition,

youth with disabilities continue to experience disparities in all six ‘F‐

words’ domains” (p. e371). This highlights the link between the F‐words

and QoL, and the need to support youth during transition.

Davis and colleagues published two articles (Davis et al., 2017,

2018) on how the F‐words apply to QoL and can be used to support

QoL measurement. Their 2017 study used the F‐words to organize

11 domains of QoL that fit within the definitions of fun,

“family/friends,” “fitness,” and “function” (Davis et al., 2017). Building

on this, their 2018 article suggested the use of the F‐words to

measure QoL domains. Davis and colleagues' articles represent an
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important progression in the use of the F‐words from simply linking

the F‐words to QoL to suggesting the application of the F‐words as

a measurement instrument for QoL.

F‐words research team‐related projects

In 2014, an integrated research team, including parents and

researchers, formed at CanChild to disseminate and study the uptake

of the F‐words proactively. To date, the research team has published

two papers on their dissemination work (Cross et al., 2015; Cross

et al., 2018). The additional four sources in this category described

the F‐words research team's work as an example of stakeholder‐

driven and knowledge translation research (Longo, Galvão, Ferreira,

Lindquist, & Shikako‐Thomas, 2017; Phoenix et al., 2018; Rosenbaum,

2016; Miller & Rosenbaum, 2016; Table 7).

Other

Three additional sources did not fit any of the aforementioned themes

(Table 8). One used the F‐words as a “guide” to identify important

responses to the Public Health Emergency International Concern for

the 2015 Zika virus outbreak (Atalla, 2016). A literature review by

Green (2018) explored the physical areas (i.e., playgrounds) that could

have positive influences on the health and well‐being of children with

disabilities. The author suggested the addition of the F‐word, “free-

dom”; however, no additional context or description of the F‐words

was included (Green, 2018). Lastly, one source (Snyman, van Zyl,

Müller, & Geldenhuys, 2016) used the F‐words to explain the ICF

framework; however, they added “F” words to each component (e.g.,

food, finances, foes, facilitators, and flooring).
4 | DISCUSSION

In 6 years, there has been a significant uptake of the F‐words by

researchers around the world. As of December 2018, there were

157 citations of the F‐words paper, with 36 integrated/informed

sources. These numbers provide evidence that researchers are incor-

porating the F‐words into their work.

In the original F‐words paper, the authors stated that they hoped

clinical and research colleagues would incorporate the F‐words into

their work. This is reflected in the results of this study, as the target

audiences have included service providers, researchers, parents,

stakeholders, and policy‐makers. However, it is important to highlight

that a significant number of sources (n = 17, 47.2%) focused on PA and

rehabilitation interventions. We need to understand how to improve

the uptake by other health care provider groups, such as occupational

therapists, speech language pathologists, recreational therapists, social

workers, physicians, and psychologists.

The F‐words were described in the context of children with

any neurodevelopmental disability. This inclusivity was also

represented in the results as 19 (55.9%) of the integrated/informed

sources focused on multiple childhood disabilities or referred to

unspecified physical/neurodevelopmental disabilities. Although

Rosenbaum and Gorter (2012) were generally inclusive of multiple
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neurodevelopmental disabilities, they did describe three of the

F‐words— function, “family,” and “friends”—in the context of CP. This

was reflected in the results as 13 (36.1%) of integrated/informed

sources focused specifically on children with CP.

One theme that emerged was the application of F‐words to sup-

port a holistic approach to services. Empowering children through a

strengths‐based approach and connecting the F‐words to interven-

tions were described as facilitators to participation in PA and other

rehabilitation interventions. Several sources highlighted the impor-

tance of funin interventions to motivate and engage children and

youth. This finding has previously been reported and recommended

as a strategy to encourage participation of children with CP in

rehabilitation‐based interventions (Majnemer et al., 2008; Shikako‐

Thomas, Majnemer, Law, & Lach, 2008).

It is also important to identify the potential misuse of the F‐words and

the implications thereof. The F‐words were deliberately embedded in the

ICF framework to illustrate how the ICF could be operationalized in prac-

tice. Snyman et al. (2016) incorporated additional F words' (e.g., food,

finances, foes, facilitators, and flooring) to provide examples of how each

ICF component can be linked to F words. These words, and obviously

hundreds more, can easily be situated within the ICF/F‐words domains

(e.g., food availability will be an environmental factor, food preferences

a personal factor, and food as nutrition a body structure factor). However,

the authors' intention was to provide their original F‐words to illustrate

the concepts embedded within the structure of each ICF domain.

The findings of this citation analysis demonstrate uptake and pro-

vide initial insight into the use of the F‐words in research. We are

encouraged by the findings from this citation analysis that the F‐words

are being adopted by both researchers and service providers. Now

that we know how researchers are using the F‐words, work is needed

to understand the impact of the F‐words on families, service pro-

viders, and organizations. Such a study exploring international service

providers' attitudes on, and behaviours implementing, the F‐words

into practice is currently underway.
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