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Abstract

Objectives

Systematic mapping of the concept, content, and outcome of wilderness programs for child-

hood cancer survivors.

Design

Scoping review.

Search strategy

Searches were performed in 13 databases and the grey literature. Included studies describe

participation of childhood cancer survivors in wilderness programs where the role of nature

had a contextual and therapeutic premise. At least two authors independently performed

screening, data extraction and analysis.

Results

Database searches yielded 1848 articles, of which 15 met the inclusion criteria. The majority

of programs (73%) employed adventure therapy. Five activity categories were identified as

components of wilderness programs: challenge/risk, free time/leisure, experiential learning,

physical activity and psychotherapeutic activities. A majority of the participating childhood

cancer survivors were female, white, aged 8–40 years, with a wide range of cancer diagno-

ses. Reported outcomes included increased social involvement, self-esteem, self-confi-

dence, self-efficacy, social support, and physical activity. Key gaps identified included the

absence of randomized controlled trials (RCTs), lack of studies on long-term effects, lack of

information on the multicultural aspects of programs, and missing information on engage-

ment in nature activities after the program ended.
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Conclusions

This scoping review guides childhood cancer survivors, their families, practitioners, clini-

cians and researchers in the development and optimization of wilderness programs for

childhood cancer survivors. In addition, it informs the utilization of these programs, and iden-

tifies gaps in the evidence base of wilderness programs. It is recommended that future

study reporting on wilderness programs include more detail and explicitly address the role of

nature in the program. Performing RCTs on wilderness programs is challenging, as they

occur in real-life contexts in which participants cannot be blinded. Creative solutions in the

design of pragmatic trials and mixed method studies are thus needed for further investiga-

tion of the effectiveness and safety of wilderness programs in childhood cancer survivors.

Introduction

Due to major advances in diagnosis and increased use of multimodal treatment, childhood

cancer survival has significantly improved in recent decades. The overall five-year survival rate

for childhood cancer has grown from 58% in the mid-1970s to more than 80% [1, 2]. However,

survival rates vary significantly by cancer type, and there remains significant global inequality

in survivorship [3]. As survival rates have improved, increasing attention has been placed on

the long-term health problems and associated needs of childhood cancer survivors. Many sur-

vivors suffer from late health effects as a consequence of the cancer and cancer-related treat-

ments. Late effects in childhood cancer survivors may be psychosocial/behavioral related, such

as depression, anxiety and risky health behaviors, or physical related, such as cardiovascular

disease, secondary malignancies, and hormone and immune deficiencies [4, 5]. Many child-

hood cancer survivors thus carry a significant risk of late morbidity and mortality [6, 7].

Health-promoting interventions aimed at assisting and supporting them in order to promote

optimal quality of life in light of these difficulties are therefore needed.

Health promotion is defined as action directed toward the support of active and healthy liv-

ing and facilitation of supportive environments for health [8]. Time in nature has gained

renewed interest as an affordable health promotion strategy that can enhance mental, physical

and social well-being [9, 10]. Wilderness therapy is an example of a health promotion strategy

where the nature-human interaction is applied in a therapeutic context. It is used with a wide

range of populations, but most commonly used with adolescents at risk for mental, behavioral

and/or drug-related problems [11]. There is no consistent or universally accepted definition of

wilderness therapy, which makes it difficult to compare and replicate the outcome of studies

on wilderness therapy. In current literature, wilderness therapy is identified interchangeably

with numerous other terms such as challenge courses, adventure-based therapy, wilderness

experience programs, nature therapy, therapeutic camping, recreation therapy, outdoor ther-

apy, open-air therapy and adventure camps [12, 13]. Together with this extensive variability in

terminology, there are multiple definitions of wilderness therapy One definition advocated by

Russell defines wilderness therapy as an intervention that utilizes outdoor adventure activities,

such as primitive skills and reflection, to enhance personal and interpersonal growth [13].

Davis-Berman describes wilderness therapy as a group treatment modality in mental health

care that seeks to augment the restorative qualities of nature in combination with structured

and intentional individual and group-based therapeutic work [14]. Fernee et al. propose that

wilderness therapy distinguishes itself from the larger group of wilderness experience

PLOS ONE Scoping review on wilderness programs for childhood cancer survivors

PLOS ONE | https://doi.org/10.1371/journal.pone.0243908 January 6, 2021 2 / 23

Funding: MJ and MCJ were supported by internal

research funding of the Department of Health

Sciences at Mid Sweden University, Sweden

(www.miun.se). This research received no specific

grant from any other funding agency in the public,

commercial or not-for-profit sectors. The funder

had no role in study design, data collection and

analysis, decision to publish, or preparation of the

manuscript.

Competing interests: The authors have declared

that no competing interests exist.

https://doi.org/10.1371/journal.pone.0243908
http://www.miun.se


programs in that it encompasses elements specifically targeted toward the treatment of adoles-

cent emotional, behavioral, psychological, and/or substance use issues [15]. The different uses

of terminology and variability in definition of wilderness therapy reflect the historical and

socio-cultural contexts and traditions in which these programs have developed. In the US,

youth camping programs and experiential education are commonly regarded as the predeces-

sors of wilderness therapy [14]. In countries like Canada and Australia, wilderness programs

are rooted in the traditional travel and living practices of Indigenous people and early Euro-

pean explorers and settlers [16]. In the Scandinavian countries, wilderness therapy developed

from the “friluftsliv” (outdoor life) tradition in which a deep affiliation with nature and the

simple life outdoors are essential [17]. These different approaches to wilderness therapy share

a basic theoretical underpinning grounded in ecology, ecosophy and deep ecology, whereby

the health and wellbeing of the natural world is intrinsically interwoven in a bi-directional

fashion with the health and wellbeing of humans [18, 19]. The role of nature in wilderness

therapy is mostly explained and supported in evolutionary and biological terms [20], but has

also been criticized for lack of a more in-depth exploration of the human-nature relationship

in reporting of outcomes [21, 22]. Several systematic reviews/meta-analyses have been carried

out that explored the effects of nature-based programs [23, 24], adventure therapy [25, 26], wil-

derness therapy [27, 28] or cancer camps [29, 30]. An extensive systematic review that included

461 articles on nature-based experiences reported a wide range of benefits related to mental,

physical, and social health [23] across different populations. A narrative review focused on

nature-based experiences of cancer survivors concluded that being in nature supports quality

of life, sense of belonging, and self-esteem, and in addition decreases state anxiety [24]. A

meta-analysis on the effects of adventure therapy demonstrated moderate effects in facilitation

of short-term change in psychological, behavioral, emotional and interpersonal domains for

any given (patient) population [25]. Another systematic review reported that little to no differ-

ence was found between the different therapeutic factors in adventure therapy [26]. A meta-

analysis of wilderness therapy outcomes for private pay clients demonstrated medium-sized

effects for its clients within the areas of self-esteem, locus of control, health behaviors, personal

effectiveness, clinical symptomology, and interpersonal skills [27]. A previous scoping review

on wilderness therapy identified a need to more clearly identify and articulate outdoor adven-

ture practices as they relate to child and youth care practice [28]. In addition, two systematic

reviews have reported that participation in pediatric cancer camps positively affects the social

health, self-concept, quality of life, sense of normalcy and emotional well-being of childhood

cancer survivors [29, 30]. Cancer camps aim to provide children with a “normal” vacation in

which they can participate in a range of recreational activities, and where they have the oppor-

tunity to play and share experiences with peers in a fun, stress-free environment [31].

Although cancer camps often take place in an outdoor or wilderness setting, these and other

previously published systematic reviews have not specifically addressed or investigated the role

of wilderness and nature in such programs for childhood cancer survivors. Therefore, the pres-

ent scoping review was initiated with the aim of systematically mapping the concept, content

and outcome of wilderness programs for childhood cancer survivors [32]. In the absence of a

consistent and universally accepted definition, a pragmatic operational concept of wilderness

programs was predefined for the purpose of this scoping review as follows: “Wilderness-related

therapies such as adventure therapy, recreation programs, nature-based programs, outdoor

programs, open-air programs, forest bathing and bushcraft, in which the role of nature has

both a contextual and therapeutic premise” [32]. The role of nature in these programs required

that a wilderness program takes place in nature, and that nature-related activities within the

program be intended to have a therapeutic effect [16, 33]. The purpose of this scoping review

was to inform childhood cancer survivors, their families, practitioners, clinicians, and
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researchers in order to guide the future development, optimization, utilization and evaluation

of wilderness programs.

Methods

The original protocol for this scoping review was published in 2019 [32]. The protocol fol-

lowed the Joanna Briggs Institute (JBI) Reviewers’ Manual for scoping reviews [34] and guid-

ance for conducting systematic scoping reviews as published by Peters et al. [35]. Given the

objectives and related research questions of this study, a scoping review approach was deemed

the most suitable type of review method. The purpose of a scoping review is to scope a body of

literature in order to clarify key concepts and definitions, identify key characteristics related to

that concept, examine how research is conducted on that topic, identify knowledge gaps, and

identify the types of available evidence [36]. Results are reported according to the Preferred

Reporting Items for Systematic review and Meta-Analyses extension for Scoping Reviews

(PRISMA-ScR) checklist [37] (S1 File). This scoping review analyzed data already published in

the literature. Therefore, the present study was exempt from medical ethical review.

Objectives

The aim of this review was to map the concept, content, and outcome of wilderness programs

for childhood cancer survivors and addressed the following questions:

Review question 1. What concepts of wilderness programs (e.g. theoretical frameworks,

foundations) are presented for childhood cancer survivors?

Review question 2. Which elements (content) are incorporated into wilderness programs

for childhood cancer survivors (e.g. experiential learning methods, physical movement, chal-

lenge and risk-based activity, the generating and use of metaphors, involvement with natural

environments, balance of structured and unstructured time in the program, balance of social

and individual time in the program, and different type of habitats and habitat-specific activi-

ties) and which elements have not been incorporated for childhood cancer, but may be

promising?

Review question 3. Which professionals (e.g. profession, qualifications) facilitate wilder-

ness programs for childhood cancer survivors, and what relationship have wilderness pro-

grams had with treatment institutions?

Review question 4. What benefits and risks (outcomes) are reported for wilderness pro-

grams in childhood cancer survivors?

Review question 5. To what extent are elements of the wilderness encounter incorporated

into the daily life of childhood cancer survivors, how is this incorporation influenced by their

domestic situation, and how does that benefit their health in the longer-term?

Review question 6. At what stage of treatment or survivorship are wilderness programs

offered to childhood cancer survivors?

Review question 7. What is the age range of childhood cancer survivors engaging in wil-

derness programs?

Review question 8. To what extent does the socio-economic situation of childhood cancer

survivors affect their participation in wilderness programs, and their continued ability to

engage with nature/wilderness after the program?

Review question 9. To what extent do disabilities (including physical, sensory or intellec-

tual impairments) of childhood cancer survivors affect their participation in wilderness pro-

grams, and their continued ability to engage with nature/wilderness after the program?

Review question 10. What is the methodological quality of the included studies on wilder-

ness programs for childhood cancer survivors?
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Review question 11. What are the key gaps in literature around wilderness programs for

childhood cancer survivors?

Review question 12. Are there any ethical issues or challenges identified that relate to par-

ticipation of childhood cancer survivors in wilderness programs?

Eligibility criteria

Included studies:

• Involved childhood cancer survivors, including children, adolescents, and young adults who

have had a diagnosis of childhood cancer before the age of 21. An individual was defined as a

cancer survivor from the moment of cancer diagnosis throughout life [38];

• Focused on wilderness-related programs such as adventure therapy, recreation programs,

and other programs in which the role of nature has both a contextual and therapeutic

premise;

• Were research articles that used quantitative and/or qualitative methodology, including

studies published as master’s or bachelor’s theses;

• Were reported in the English, Swedish, Norwegian, German or Dutch language.

For inclusion, studies had to minimally describe: 1. a wilderness program targeted towards

childhood cancer survivors; 2. a description of the content of the wilderness program; and 3. at

least one reported (health-related) quantitative or qualitative outcome. Studies that lacked one

or two of these were excluded. Studies focusing on related topics that did not primarily evalu-

ate wilderness and/or nature experiences, such as evaluation of hospital gardens, physical exer-

cise programs, and animal-assisted therapy, or which did not explicitly offer a program (e.g.

individuals spending time hiking or star gazing on their own) were also excluded from this

scoping review [32].

Search strategy and study selection

Searches were performed by one reviewer (WS) between 23 April 2019 and 24 May 2019 in the

following databases: CINAHL, Cochrane Library, EMBASE, ERIC, Google Scholar, Medline

(Ovid), Psycinfo, Scopus, Sociological Abstracts, SPORTDiscus, and Web of Science. A second

reviewer (MJ) performed additional searches in that period in AMED and Svemed+ (see S2

File for the results of the comprehensive search strategy). Searches were not restricted to any

study design, date or language. Medical Subject Headings (MeSH) (or comparable controlled

vocabularies) and free text terms (usually terms in title and/or abstract of the publications)

were used in databases with controlled vocabulary. In databases without controlled vocabular-

ies, the search strategy was translated as broadly as possible to have maximum search yield.

The detailed MeSH terms and free text/title/abstract terms for the search strategy and the

sources for the additional grey literature search have been published previously [32]. One

reviewer (MLM) performed searches in grey literature sources. The retrieved records were

uploaded in Endnote to facilitate the study selection process and duplicates were removed.

Two reviewers (MJ, MCJ) first independently screened titles and abstracts for eligibility and

classified the articles into one of the following groups:

1. Not about wilderness programs,

2. Wilderness programs other than for cancer,

3. Wilderness programs for adult cancer survivors,
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4. Wilderness programs for childhood cancer survivors.

Initial disagreements in classification of articles were resolved by further discussion

between the two reviewers, obviating the need for consultation with a third author. The full

text PDFs of articles in category 2–4 were uploaded in Endnote, and one reviewer (MJ) and

two other reviewers (EAL, MCJ, who each screened about half of the articles) independently

screened full texts of all articles for eligibility and inclusion in the scoping review. The three

reviewers (MJ, EAL, MCJ) discussed whether the eligibility criteria were met for each included

article. In addition, two reviewers (MJ, MCJ) independently screened full reference lists of all

articles in category 2–4. Additional articles, identified through screening of reference lists,

underwent the same process of screening, data extraction and data synthesis as the other arti-

cles. Since the selected articles retrieved through the searches addressed the research questions,

it was not deemed necessary to broaden the search terms and eligibility criteria for inclusion of

other articles into the scoping review. Because the authors of this review had an excellent

understanding of the five languages described in the inclusion criteria, translation of articles in

this scoping review was not necessary.

Data extraction

Two reviewers (MCJ, WS) independently performed a pilot data extraction of one article [39].

After piloting, the authors assessed the extracted data in relation to the scoping review ques-

tions. Accordingly, four items were added to the data extraction form (S3 File). The two

reviewers (MCJ, WS) continued data extraction of all articles independently (see S1 Dataset).

Differences in data extraction were discussed and resolved between the two reviewers, and

missing items were identified.

Quality appraisal

Study quality assessment is not usually a part of a scoping review [35]. In the present scoping

review however, a quality appraisal was performed in order to evaluate the quality of studies

and identify possible gaps in literature (but not for reasons to identify studies for exclusion).

Therefore, included articles were exported to the System for the Unified Management, Assess-

ment and Review of Information (SUMARI software program, JBI 2019) for critical appraisal.

Two reviewers (MCJ, EAL) independently rated the methodological quality of included articles

using the critical appraisal checklists in SUMARI. Since SUMARI does not yet contain a critical

appraisal checklist for mixed-methods studies, the quality of included articles with a mixed-

methods design were assessed using the Mixed Methods Appraisal Tool (MMAT) [40]. Discrep-

ancies between the reviewer’s quality assessments were discussed and resolved. For the purpose

of this review, articles with� 75% positive (yes) score on the critical appraisal items were classi-

fied to be of high quality, from 50–74% of medium quality, and< 50% of low quality.

Collating and summarizing the results

Four reviewers (MCJ, MJ, WS, EAL) were involved in the process of data synthesis and inter-

pretation. Where numerical data of specific study characteristics were available, descriptive

statistics were used to summarize the data. Otherwise, a narrative approach was used to collate

and summarize the data.

Deviations from the protocol

Rather than assessing the quality of qualitative research articles using the Critical Appraisal

Skills Program [41] as per the published protocol [32], the JBI checklist for qualitative studies
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in SUMARI [42] was used. Furthermore, since JBI does not have a critical appraisal tool for

mixed-methods studies, the quality of the articles that used a mixed-methods design was

assessed with the MMAT [40]. Another deviation from the published protocol was that the

term “wilderness programs” replaces the term “wilderness therapy” in the title and objective.

In the absence of a universally accepted definition of wilderness therapy, the authors deemed it

more appropriate to use the more generic term “wilderness programs” in relation to the pur-

pose of this scoping review.

Patient and public involvement

Patient representatives of Young Cancer Sweden (Ung Cancer: https://ungcancer.se/) partici-

pated in the reporting of results. Data interpretation and reporting was supported by two wil-

derness therapy practitioners (HRO and LEG), both having more than 10 years’ working

experience with children and adolescents in the outdoors.

Results

Article identification and selection process

The database and grey literature search yielded 1848 records after deduplication (Fig 1).

Screening of titles and abstracts resulted in a first classification, after which 1744 records were

excluded because they were not on wilderness programs. After full-text screening of the result-

ing 104 records, 30 were excluded because they were not on (childhood) cancer, and 24 rec-

ords that were identified through screening of reference lists were added. A total of 94 records

were therefore assessed for eligibility, of which 15 articles met the eligibility criteria for inclu-

sion in the scoping review. The listing of the three possible relevant articles that were excluded

because of language can be found in S4 File.

Characteristics of included articles

A summary of the included articles and their study designs (n = 15) [39, 43–56] can be found

in S5 File. Included articles were methodologically diverse, consisting of text & opinion papers

(n = 5) [43–46, 49], qualitative studies (n = 4) [51–54], studies using a mixed-methods design

(n = 3) [47, 48, 55], or quasi-experimental studies (n = 3) [39, 50, 56]. Most articles originated

in the USA (n = 10) [39, 43–45, 47, 49, 50, 53, 54, 56], others were from Canada (n = 3) [46, 48,

52], the UK (n = 1) [51], and New Zealand (n = 1) [55]. Four out of 15 articles were published

prior to 2000 [43, 45, 47, 49]. In most articles, participants were adolescent cancer survivors

(n = 7) [43, 45, 46, 48, 49, 52, 55], followed by young adult cancer survivors (n = 5) [39, 50, 51,

53, 56], or children with life-threatening/chronic diseases including cancer (n = 2) [44, 47].

One article describes the experiences of adolescent cancer survivors through the eyes of recrea-

tional therapists [54].

Concepts and goals of wilderness programs

Review question 1. The majority of articles (73%, 11 out of 15) concerned adventure ther-

apy. Of the remaining four articles, two were about wilderness experience, one about cancer

camp, and one involved a ski-rehabilitation program (see S5 File). Most articles included scant

detail on the theoretical concepts behind their programs. Overall, the articles conveyed that

through mastery, performance-based success, and use of metaphorical associations, programs

aim to empower participants by increasing self-worth, inner strength, confidence, and self-

esteem. In addition, they described that these program experiences can transfer to behavioural

and attitudinal changes in the survivor’s everyday life [44, 46, 47, 49, 51–54]. Underlying
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theoretical foundations cited in some of the articles [47, 48, 55], were self-determination the-

ory, experiential learning, and development principles [57, 58]. In six of the articles, the pro-

grams aimed to meet developmental needs of participants, thereby encouraging personal

growth and providing participants with new tools to support them as to move forward in their

lives [43, 46, 49, 51, 52, 55]. In practical terms, the type of programming included: 1) outdoor

activities involving (physical) challenge; 2) a nature/wilderness setting; and 3) the supportive

environment of facilitators and peers. In the case of the cancer camp, the primary aim was to

provide participants with a normal camping experience in an environment where they could

derive benefit interacting with peers having similar life challenges and experiences, and where

they could take part in everyday activities so that they do not feel different from others [45].

While all articles reported nature/wilderness as the environment in which their program

took place and included some kind of description from which it could be concluded that

Fig 1. PRISMA flow diagram.

https://doi.org/10.1371/journal.pone.0243908.g001
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nature had a therapeutic intention in the program, most did not describe in much detail on

the role of nature within their program. Nature was described as having positive and restor-

ative effects [39, 46, 52, 56] as it simplifies life [52], breaks down inappropriate defenses and

denial [52], gives peace and comfort [53], offers a feeling of freedom or an expression of spiri-

tuality [46], and allows participants time to reflect and get in touch with themselves [46, 52].

Content and characteristics of wilderness programs

Review question 2. The content of programs is shown in Fig 2. A wide variety of program

activities was grouped into five categories: 1) challenge/risk activities such as kayaking; 2) free

time/leisure activities such as using mobile devices; 3) experiential learning activities such as

map and compass orienting; 4) physical activity such as hiking; and 5). psychotherapeutic

work such as the use of metaphors. Activities in the challenge/risk category were mostly

reported in adventure therapy, while activities in the free time/leisure category were mostly

reported in the cancer camp. Activities in the wilderness experience and ski-rehabilitation

Fig 2. Content of wilderness programs. This figure depicts the variety of program activities (X) that were included in adventure therapy, wilderness experience, cancer

camp or in the ski-rehabilitation program.

https://doi.org/10.1371/journal.pone.0243908.g002
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program were more equally distributed among the categories, although no activities were

reported in the psychotherapeutic work category for the wilderness experience program (Fig

2).

Additional characteristics of programs are shown in Table 1. All or nearly all programs

were camp-based, took place in nature, and had a closed group structure with facilitators and

participants being together from the beginning to the end of the program. The program length

varied between 3–14 days, and the group size between 6–11 participants. Only the cancer

camp reported a group size between 50–100 participants [45]. Few articles reported on the

time spent in group- or structured activities or on the number of facilitators per group.

Activities not listed in Fig 2 that may be of interest to future wilderness programs because

of their reported positive effects on mental health in childhood cancer survivors include mind-

fulness [59–61], yoga [62], and bringing along a dog in the program [63].

Review question 3. As shown in Table 1, a broad variety of professional facilitators were

involved in the programs, among them health care professionals such as nurses and physicians,

outdoor guides, child life workers, and counsellors. At least six out of 15 articles were written

by nurses, and included a description on the perspective, relevance, or role of nurses in wilder-

ness programs [43, 45, 46, 49, 52, 55]. Former patients, volunteers or family members were

also reported to facilitate in the programs (Table 1). In seven out of 15 articles (47%), it was

reported that a treatment institution had initiated the program [43, 45, 47, 49, 52, 54, 55]. Two

studies reported that medical clearance from the treating physicians was required for partici-

pation in the program [39, 52].

Outcomes, safety and transference of wilderness programs

Review question 4. Fig 3 shows all health-related outcomes that increased upon participa-

tion in a wilderness program. According to the definition of health from the World Health

Organization (WHO) [64], outcomes were grouped in the domain of mental health (light blue

outcomes), social health (orange outcomes), and physical health (dark blue outcomes) (Fig 3).

The most commonly reported health benefits were an increase in social involvement [45, 48,

52–54], self-esteem [48, 50, 52, 53, 55], self-confidence [44, 45, 48, 54], self-efficacy [44, 47, 51,

56], social support [51, 53, 55, 56], and physical activity [39, 47, 48, 51] (S6 File). Health-related

outcomes that decreased upon participation in a wilderness program included discomfort [48,

50], psychological distress [48, 56], and alienation [48, 50] (S6 File).

Only two out of 15 articles (13%) reported on the safety of wilderness programs [43, 45].

Side-effects of participation in the cancer camp were insect bites, abrasions, sore throats, head-

aches, upset stomachs, sliver in the finger, and laceration of the head of a facilitator [45].

Minor injuries and giving up skiing because of anxiety, were reported for participation in the

ski-rehabilitation program [43].

Review question 5. Four studies reported that activities such as running [51], skiing [43],

recreational activities [47], or other unspecified physical activity [39] were incorporated to a

greater extent in the daily life of childhood cancer survivors after participation in the program.

Wagner reported that transference, the process by which lessons learned during the program

are incorporated into life after the program, was the most reported value that the interviewed

participants took from the program [53]. This transference was measured either directly [53]

or six months [47] after participation in the program, and included being inspired to stay

healthy after camp, recognizing the importance of relationships, being inspired to connect

with family after camp [53], or increased social involvement outside the family after the pro-

gram [47]. Longer-term (> six months) investigation of how this transference affects the

health of childhood cancer survivors was not undertaken.
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Table 1. Characteristics of wilderness programs.

Characteristics Percentage� (n) References

Program type

Adventure therapy 73% (11) [39, 44, 46, 48, 50–56]

Wilderness experience 13% (2) [47, 49]

Cancer camp 7% (1) [45]

Ski-rehabilitation 7% (1) [43]

Program model

Camp 47% (7) [39, 43–45, 49, 51, 53]

Expedition 27% (4) [48, 52, 54, 55]

Not reported 27% (4) [46, 47, 50, 56]

Setting

National park/wilderness/nature 100% (15) [39, 43–56]

Program length

3–5 days 13% (2) [51, 54]

6–8 days 40% (6) [39, 43, 50, 53, 55, 56]

10–14 days 27% (4) [45, 47, 48, 52]

Not reported 20% (3) [44, 46, 49]

Group size

6–11 participants 40% (6) [39, 43, 44, 47, 52, 53]

50–100 participants 7% (1) [45]

Not reported 53% (8) [46, 48–51, 54–56]

Group structure

Closed group 93% (14) [39, 43–45, 47–56]

Open group 0% (0)

Not reported 7% (1) [46]

Amount of time in group activities

Minimum 4 hours 7% (1) [44]

Not reported 93% (14) [39, 43, 45–56]

Amount of time in structured activities

5–7 hours 7% (1) [39]

Not reported 93% (14) [43–56]

Number of facilitators per group

2–5 facilitators 33% (5) [43, 44, 47, 52, 55]

Not reported 67% (10) [39, 45, 46, 48–51, 53–56]

Type of facilitators in the program��

Health care professionals 53% (8) [43–47, 51, 52, 55]

Professional (outdoor) guides 33% (5) [39, 46, 47, 50, 51]

Program staff 27% (4) [39, 44, 50, 55]

Child life educators/counsellors 27% (4) [43–45, 52]

Former patients/ambassadors 20% (3) [43, 45, 51]

Volunteers 7% (1) [43]

Family members 7% (1) [43]

Not reported 33% (5) [48, 49, 53, 54, 56]

�Percentages may be more or less than 100%, due to rounding.

�� More categories per program is possible

https://doi.org/10.1371/journal.pone.0243908.t001
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Characteristics of childhood cancer survivors

Review question 6. Four articles reported the time between cancer diagnosis/cancer treat-

ment and participation in the program, which was on average 0–4.5 years (n = 345) [39, 43, 50,

53]. As shown in Table 2, participants had a variety of cancer types and previous cancer treat-

ments, and about half of them (47%) were on active treatment (medication/therapies) for can-

cer or late effects of cancer at the time of their participation in the program.

Review question 7. The articles described cancer survivors (n = 1383) with a broad age

range from age 8–40 years (n = 1350) [39, 45, 47, 48, 50–53, 55, 56]. As shown in Table 2, the

Fig 3. Increase in health-related outcomes of wilderness programs. Mental health (light blue), social health (orange),

physical health (dark blue).

https://doi.org/10.1371/journal.pone.0243908.g003

Table 2. Characteristics of childhood cancer survivors in the articles.

Characteristics Percentage (n) References

Gender (n = 740) [39, 48, 50–53, 55, 56]

Female 78% (606)

Male 22% (175)

Ethnicity (n = 478) [39, 53, 56]

White 86% (410)

Non-white (Hispanic, Asian, Other) 14% (68)

Domestic situation (n = 483) [39, 53, 56]

Married/in relationship 36% (174)

Not married/not in relationship/divorced 64% (309)

Socio-economic situation (n = 416) [39, 56]

Work/school 74% (306)

No work/no school 26% (110)

Cancer diagnosis (n = 160) [39, 43, 47, 51, 52]

Breast 24% (39)

Non-Hodgkin/Hodgkin 18% (30)

Leukemia 7% (11)

Brain tumor 6% (9)

Thyroid 5% (8)

Other 39% (63)

Previous cancer-treatment (n = 401) [39, 43, 50]

Chemotherapy 30% (122)

Radiation 27% (109)

Surgery 42% (170)

Active medication/therapies (n = 345) 47% (162) [39, 43, 50]

https://doi.org/10.1371/journal.pone.0243908.t002
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majority of childhood cancer survivors were female (78%), white (86%), not married or in a

relationship (64%), and working or in school (74%).

Review question 8. Although only four articles specifically reported that program partici-

pation was without cost for childhood cancer survivors [39, 43, 53, 55], it appeared from other

sources (such as websites) that the programs in the included articles were free of charge for

childhood cancer survivors. No information was reported on how their socio-economic situa-

tion affected their ability to further engage in nature/wilderness activities after the program.

Review question 9. Participation in wilderness programs was possible for childhood can-

cer survivors with various comorbidities and/or disabilities, impairments, or late health effects

caused either by the cancer itself or by cancer-related treatment. This included mobility, mem-

ory and cognitive impairments, amputation, processing difficulties, vision and hearing impair-

ments, seizure disorders, weakness/fatigue and balance problems, hormonal deficiencies and

nocturnal enuresis, or special individual treatment or dietary needs [39, 43, 44, 50, 51, 55]. It

was not reported how these programs were specifically adapted to meet these needs, or how

these disabilities affected participants’ continued engagement with nature/wilderness activities

after the program.

Methodological quality of studies

Review question 10. Of the 15 articles included, ten articles were published in scientific

journals [39, 43–47, 49, 50, 52, 56], two were master’s theses [51, 54], one a bachelor’s thesis

[53], one was published as a symposium proceeding [48], and one was published in a national

nursing journal [55]. Twelve out of 15 articles (80%) were assessed at high or medium quality.

Eight articles of high quality scored positive (yes) on most or all quality items in the critical

appraisal tools (S7 File) [39, 44, 46, 50–52, 54, 56]. Another four articles were of medium qual-

ity, of which three text & opinion articles scored positive on 4 out of 6 quality items [43, 45,

49], and one qualitative study scored positive on 6 out of 10 quality items [53]. The three arti-

cles with a quasi-experimental design were of high quality and scored positive on all quality

items with the exception of one study that did not include a control group [56]. Three out of

four articles with a qualitative study design [52–54] did not include a statement that located

the researchers culturally or theoretically, nor did they include a description on the influence

of the researcher on the research or vice versa. The text & opinion articles suffered from some

methodological flaws. Three out of five of these articles [43, 45, 49] did not refer to the extant

literature, nor did they discuss any incongruence with the literature. All three articles of

mixed-methods design were assessed to be of low quality, scoring negative (no) on� 4 out of

7 quality items (S7 File) [47, 48, 55]. None of these three articles gave an adequate rationale for

using a mixed-methods design, nor did they describe the divergences and inconsistencies

between quantitative and qualitative findings in the studies.

Key gaps in literature

Review question 11. Upon analysis of the articles on wilderness programs for childhood

cancer survivors, the following key gaps were identified:

• Lack of Randomized Controlled Trials (RCTs) on effectiveness: None of the articles in the

scoping review had a randomized controlled study design. Two out of 15 studies recom-

mended that future RCTs are needed with larger study samples [39, 51];

• Lack of information on possible safety issues related to wilderness programs for childhood

cancer survivors: Only two out of 15 articles reported on side effects of participation in wil-

derness programs [43, 45];
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• Lack of information on long-term (> six months) effects of wilderness programs: Out of the

15 included studies, only one qualitative study [51] and one mixed-methods study [48]

reported on long-term outcomes (from one to three years after the program);

• Lack of information on the multicultural and multi-lingual nature of these programs: Aside

from one article that recommended inclusion of translation facilitation during the expedi-

tions for those participants with a multicultural background [48], no information on this

topic was provided;

• Lack of information on how socioeconomic status and disability affect participants’ contin-

ued engagement with nature/wilderness activities after the program: None of the articles

addressed these issues.

Ethical issues

Review question 12. Since participation appeared to be without cost for childhood cancer

survivors, wilderness programs seem to rely heavily on external funding, philanthropic sup-

port, and sponsorship. One ethical issue identified in this scoping review pointed to the need

for caution regarding inclusion of mass media in the program [48]. Sponsor-driven media

presence may interfere with the implementation of the intervention and negatively affect the

lived experiences of childhood cancer survivors in wilderness programs.

Another important issue that was uncovered is that childhood cancer survivors who partici-

pate in these types of wilderness programs are predominantly white. Furthermore, it was

reported that in general they seem to be more physically active and less isolated compared to

peers [39, 50, 56]. A major challenge for these programs is thus is how to reach out to and

recruit racially and ethnically diverse childhood cancer survivors, as well as to survivors who

are less physically active and more isolated.

Discussion

Main findings

This scoping review provides valuable and new insights into the concept, content and outcome

of wilderness programs specifically targeted towards childhood cancer survivors. The majority

of programs (73%) in this scoping review were about adventure therapy. Analysis of included

program content identified five categories of activities: challenge/risk, free time/leisure, experi-

ential learning, physical activity and psychotherapeutic activities. Although all programs had

in common placement in a wilderness/nature setting in which nature had a therapeutic prem-

ise, it was shown that they differed in the types of activities they provided. For example, adven-

ture therapy focused mostly on challenge/risk activities in nature, whereas the cancer camp

included many free time/leisure activities in their program.

Reported health- and psychosocial-related outcomes that increased after participation in

wilderness programs included social involvement, self-esteem, self-confidence, self-efficacy,

social support, and physical activity. Health-related outcomes that decreased upon participa-

tion in a wilderness program included discomfort and psychological distress. It seems unlikely

that the observed decrease in discomfort and psychological distress in the studies were the

result of higher anxiety levels and discomfort at baseline as caused by the prospect of taking

part in an unfamiliar wilderness program. That distress is usually understood by survivors as

transitory and arising briefly in relation to the trip, and not the longer-term psychological dis-

tress that has been demonstrated among childhood cancer survivors compared with sibling

controls [65]. Second, in the study by Rosenberg et al. [50], baseline measurements were
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performed two weeks prior to the start of the program, and discomfort after participation was

significantly decreased in the outdoor adventure program group compared to a wait-list con-

trol group. Third, in the study by Zebrack et al. [56], baseline measurements were also per-

formed two weeks prior to the start of the program. In this study, psychological distress

directly after participation in the program decreased significantly more in those with moder-

ate-to-severe distress at baseline compared to those with mild-to-none. However, psychologi-

cal distress increased again at follow-up one month after participation in the program [56].

Although only two studies in this scoping review reported on the safety of wilderness pro-

grams, side effects in these studies appeared to be minor [43, 45]. A study that monitored

health incidents in wilderness therapy programs for youth with mental health problems dem-

onstrated that participation in these programs is safer than either playing high school football

or daily life at home [66]. The potential health benefits of these programs for childhood cancer

survivors thus appears to outweigh possible risks. The observed positive impact of wilderness

programs on social and mental well-being of childhood cancer survivors in this scoping review

is in line with the outcome of two previously published systematic reviews on the impact of

cancer camps [29, 30]. A third systematic review on cancer camps by Kelada et al. [67] was

recently published and also demonstrated that cancer camps, in addition to increasing social

and mental well-being, may positively impact physical well-being of childhood cancer survi-

vors. However, Kelada et al [67] also reported that the evidence for health benefits of cancer

camps was mixed. Some of the articles in their review reported non-significant changes in

health-related outcomes, as well as the occurrence of tension between families of children on

treatment and bereaved families [67]. Social, mental and physical health benefits of wilderness

programs have also been reported for youth with mental health and behavioral issues, and for

those with substance abuse diagnoses [25, 27, 68].

Childhood cancer survivors participating in wilderness programs represented a broad age

range and a broad variety of cancer diagnoses, similar to participants in cancer camps [29, 30,

67]. This scoping review revealed that participants were predominantly white and female, an

observation that was not discussed in previous systematic reviews on cancer camps. This is in

direct contrast to wilderness programs for at-risk youth, where the majority of participants

were male [25, 27, 68]. The female overrepresentation in the identified studies cannot solely be

explained by the cancer incidence of the age groups in the population since childhood cancer

is slightly more common among boys than girls [69, 70], and boys (0–19 years) also have a

higher incidence of mortality [70]. However, young women (20–39 years) have a dispropor-

tionally higher cancer incidence as well as mortality than men [71, 72].

Although the majority (80%) of included articles in this scoping review were of medium to

high quality, there is an apparent lack of RCTs, high quality case studies, and mixed-methods

studies on the effectiveness of wilderness programs. Systematic quality assessment of studies

on cancer camps reported similar conclusions with respect to the limitation of studies due to

small sample sizes and lack of multisite, longitudinal, and controlled study designs [67].

Strengths and limitations

Strengths of this scoping review include a priori establishment and publication of the review pro-

tocol [32], as well as the fact that at least two authors independently performed screening, data

extraction and analysis. Other strengths include the international nature of the research team that

carried out this review (Sweden, USA, Netherlands, Norway), and the inclusion of expertise from

the fields of epidemiology, pediatric psycho-oncology, academia, clinical medicine, wilderness

therapy, and scientific information services, and the inclusion of childhood cancer survivors’ and

wilderness therapy practitioners’ perspectives on interpretation and dissemination of the results.
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A limitation is the fact that the 15 articles included were heterogeneous in terms of pro-

grams, aims, and methodology, although this is in line with the characteristics of a scoping

review. The fact that wilderness programs were operationalized as programs in which the role

of nature has both a contextual and therapeutic premise resulted in the inclusion of four types

of programs, among them a cancer camp that reported nature activities as one of its compo-

nents [45]. Many additional articles on cancer camps have been published, but these were not

included due to the fact that they did not explicitly mention (the role of) nature in their pro-

gram [29, 30]. While nature is most often integrated into camp life, lack of explicit mention of

nature may have excluded articles that could be relevant for childhood cancer survivors. On

the other hand, it can be argued that a wilderness program/wilderness therapy is more than

“merely” a camp in nature; rather, it could be seen as essential that considerable time be spent

embedded in wilderness without any interference from people outside of the group [12, 16].

Five out of the 15 articles (33%) in this scoping review met this “remote wilderness” criterion

[47–49, 52, 55]. The heterogeneity of articles as included in this scoping review may thus

reflect existing differences in definitions, and in the historical and socio-cultural contexts and

traditions in which wilderness programs have developed [14, 73]. Another limitation of this

scoping review is that it included four articles on young adult cancer survivors [39, 50, 53, 56],

where the age at cancer diagnosis was not specified. It is thus not certain that the diagnosis

occurred before the age of 21, and the results reported in these articles quite likely do not spe-

cifically target childhood cancer survivors, but rather young adult survivors in general who

may have differing needs [74]. Furthermore, two included articles reported on seriously ill

children [44, 47] (not all of whom were cancer survivors), and one article focused on the expe-

riences of recreational therapists [54], which may not fully represent the perspectives of child-

hood cancer survivors.

Implication for practice

The results of this scoping review are of interest to a broad audience including childhood can-

cer survivors, their families, practitioners, clinicians, and researchers.

This scoping review provides childhood cancer survivors and their families with informa-

tion about the specific activities that are part of wilderness programs, and also reassurance that

any current or future comorbidities and/or disabilities do not have to restrict participation in

such a program. It also provides them with information on the safety of the programs, as well

as information on potential health benefits survivors may gain through participation.

Although participation in wilderness programs appears to be free of cost to the participants in

the articles included in this scoping review, it has been reported that funding and third party

reimbursement for outdoor programs have declined and that more programs need to be pri-

vately supported [75]. Childhood cancer survivors and their parents should therefore always

inquire about possible program-related costs before signing up to participate. In countries

such as Norway, where the healthcare system is publicly funded, programs are in principle

cost-free [76]. This usually requires the intervention in question to be evidence based and sup-

ported by a clear and unambiguous rationale for why it should be offered. However, when par-

ticipation in wilderness programs solely relies on private funding, there is a greater likelihood

that these types of programs will enroll participants with greater economic privilege and

exclude those with lower socioeconomic status. To the best of our knowledge, no one has stud-

ied this issue.

The detailed information provided by this scoping review on the concepts, content, group

size, facilitators and other characteristics of wilderness programs will be of interest to practi-

tioners interested in developing or improving their own wilderness program. Based on the
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findings presented here, it is recommended that practitioners explicitly develop the role of

nature within the program. In this way, ‘being in nature/wilderness’ can be activated con-

sciously and used to further well-being/reduce stress (as has been reported in previous studies

[77–79]), rather than simply being a background setting or a stage for activities focusing on

overcoming physical and mental challenges [22]. Wilderness could serve as a source of solace

or spiritual and existential meaning, allowing childhood cancer survivors time to ground,

reflect, and touch in with themselves, thereby enhancing restoration and transformation [11,

52]. It is thus recommended that in addition to the five program-activity categories identified

in this scoping review, a sixth program-activity category that specifically integrates the role of

nature in wilderness programs be added in order to encourage introspection, awareness, grati-

tude and personal growth. For instance this could include mindfulness-based activities related

to the beauty and grandeur of nature such as forest bathing [80], open air relaxation breathing,

walking meditations, or yoga [60]. It is also recommended that practitioners work toward find-

ing ways to attract a more diverse group of participants, including those from multi-ethnic

and varied socioeconomic backgrounds.

Most articles included in this scoping review refer to wilderness programs as therapies. This

aligns with the current trend in healthcare whereby nature and exercise are increasingly being

“medicalized” into interventions such as nature on prescription and physical activity on pre-

scription [81–83]. However, it is advisable to frame wilderness programs either as therapies or

as health promotion strategies, depending on the program content and needs of the target

group. Childhood cancer survivors for example often have prolonged and varied cancer treat-

ment-related therapies, and may therefore not be so willing to get involved in ‘yet another’

therapy.

Last but not least, this scoping review identified several challenges for clinicians and

researchers with an interest in building the evidence base of wilderness programs for child-

hood cancer survivors. First, clinicians/researchers need to improve reporting in studies on

wilderness programs and childhood cancer survivors. Articles included in this scoping review

lacked information on at least five or more study characteristics that were extracted for the

purpose of this review. Details about the theoretical concepts behind the program, the content,

the group structure, facilitators, and socio-economic status of participants and other program

and participant characteristics are crucial pieces of information that further guide program

development and research. In addition, most articles did not report on the safety of wilderness

programs for childhood cancer survivors. Monitoring and reporting on possible safety issues

related to wilderness programs such as incidents, injuries, altitude sickness, medical condi-

tions, physical exertion (carrying backpacks), hostile relationships, and medication use in par-

ticipating childhood cancer survivors is strongly recommended.

Second, further research is needed to investigate how wilderness program activities can be

effectively incorporated into the daily lives of childhood cancer survivors, and whether this

affects their health in the longer term. Third, there is a need for high-quality case studies and

in-depth qualitative/mixed method studies to build and deepen the conceptual understanding

of how and why different wilderness programs might be influencing different aspects of health

and wellbeing for childhood cancer survivors, and how this might inform the design of future

intervention studies. Textbooks on wilderness therapy connect theoretically with the intrinsi-

cally interwoven and a bi-directional association of the human-nature relationship [18, 19],

and those aspects can be further described and developed in future studies with childhood can-

cer survivors [22]. Wilderness therapy has been developed and takes place within specific

sociocultural contexts, and is influenced by those contexts and associated beliefs [18], which

has an effect on participants and the stories that are shared. It could be argued that expressions

of nature experience are also influenced by an overly romantic view, which informs beliefs
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about how nature “ought” to be perceived. Wilderness Therapy originations in the US (and

UK) may have been influenced by a ‘conquering of nature’ mentality, hence connecting to and

taking further the supposed Frontier mentality of the American people [84].

Finally, this scoping review identified a lack of RCTs on effectiveness of wilderness pro-

grams for childhood cancer survivors. Performing RCTs is challenging. Wilderness-related

programs occur in real-life contexts where randomization is often not feasible or desirable

[76]. Blinding of participants to the intervention is not possible, and since participants are self-

selected, they often have a strong treatment preference. Possible solutions could be to initiate

pragmatic RCTs in which wilderness programs are compared to another active health promo-

tion intervention, or an attention-control group that might be attractive for childhood cancer

survivors, such as a relaxing holiday. If ethically allowed, the sharing of research questions and

hypothesis with participants could be restricted; other than to tell them that two possible

promising interventions are being investigated. This could potentially help to minimize expec-

tation bias. Designs other than RCTs have also been proposed to further build the evidence

base for wilderness programs, such as comparison time series, regression discontinuity,

dynamic wait-listed designs, stepped wedge, and regression point displacement [23]. Quasi-

experimental approaches like these may also be part of larger mixed-methods designs, includ-

ing high-quality case studies and in-depth qualitative/mixed method studies which would take

advantage of the inherent strengths of both quantitative and qualitative research designs.

Conclusion

This scoping review provides valuable insights into the concept, content and outcome of wil-

derness programs for childhood cancer survivors that are of interest to childhood cancer survi-

vors themselves, their families, practitioners, clinicians, and researchers. The mapping of

program and participant characteristics, and gaps that were identified, provide guidance for

future program development and research to further the evidentiary basis for these programs

in childhood cancer survivors.
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