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HEALTH PSYCHOLOGY | RESEARCH ARTICLE

The impact of therapeutic camp on children with 
congenital hand differences
Amy Lake1*, Shelby Parker Cerza2, Lesley Butler2, Scott Oishi3 and Andrea Brown4

Abstract:  The goal of this study was to evaluate the efficacy of hand camp by 
investigating camp participation and outcomes on self-esteem, physical function, 
activity participation, and peer relationships. Forty patients with a congenital hand 
difference seen in hand clinic between the ages of 10 and 13 were eligible to attend 
hand camp. Participation involved completion of questionnaires at 3-time points: 
before camp (Pre-Camp Questionnaires), immediately following camp (Immediate 
Follow-Up Questionnaires) and 6-months after camp (Final Follow-Up 
Questionnaires). The questionnaires administered included: Demographic Form, 
Patient Reported Outcomes Measurement Information System (PROMIS), Rosenberg 
Self-Esteem Scale (RSES), and Camp Expectation Questionnaire. Thirty-six patients 
were included (22 females, 14 males), average age of 11.17 years. Diagnoses 
included: central deficiency, transverse deficiency, radial longitudinal deficiency, 
ulnar longitudinal deficiency, and overgrowth conditions. PROMIS Upper Extremity 
Function significantly improved from pre-camp to immediate follow-up (46.24 to 
48.95; p = 0.016), as well as at pre-camp and final follow-up (46.24 to 49.44; 
p = 0.008). PROMIS Peer Relation scores significantly improved from pre-camp to 
immediate follow-up (52.26 to 57.91; p = 0.002). RSES results indicated significant 
improvements in self-esteem between pre-camp and immediate follow-up (23.92 to 
26.81; p < 0.001), and between pre-camp and final follow-up (23.92 to 25.72; 
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p < 0.001). Peer relationships, upper extremity function, and self-esteem improved 
immediately following hand camp. Upper extremity function and self-esteem scores 
continued to improve significantly throughout the 6-month follow-up period. The 
study authors believe that research related to therapeutic camping experiences is 
integral when identifying best-practice interventions to increase quality of life out-
comes for children with congenital hand differences.

Subjects: Health Psychology; Emotion; Child Development; Mental Health Research  

Keywords: hand difference; self-esteem; camp; psychosocial function; peer relations

Congenital upper limb differences affect approximately 1 in 100,000 children in the United States and 
the gold standard of treatment continues to be maximizing overall function (Bae, Canizares, Miller, 
Waters & Goldfarb, 2017; Ekblom et al., 2010; Giele et al., 2001; Koskimies et al., 2011). In 2001 
however, after the World Health Organization (2001) proposed a standard language to describe states 
and disability (the International Classification of Function, Disability, and Health, or ICF), there has been 
a shift to assess pediatric patients in a more holistic manner and begin looking more closely not only at 
physical but also psychological and social well-being (Bae et al., 2017).

When attempting to understand the specific psychosocial factors that impact individuals with 
a hand difference, the literature is sparse. Varni et al. (1989) found that social support (including 
parent, teacher, classmate, etc.) significantly predicted self-esteem in children with a congenital/ 
acquired hand difference. Thus, those children with increased social support had higher self- 
esteem, which is considered an integral aspect of psychological functioning (King et al., 1993). 
In other pediatric medical populations that are characterized by a deformity, such as cleft lip, 
burns, and traumatic amputations, it has been found that therapeutic interventions such as formal 
therapy, peer support, and other forms of intervention, can impact the level of distress caused by 
the physical deformity in a positive manner while decreasing anxiety (Madden et al., 2006).

There are few, well-established assessments used to address psychosocial needs or outcomes 
for children with congenital hand differences. In a 2020 meta-analysis, 17 studies were analyzed 
and found to use a wide variety of tools in order to best assess the physical, psychological, and 
social functioning of children born with a hand difference (Miller et al., 2020). These three areas of 
functioning remain consistent within the hand differences literature. This meta-analysis highlights 
the need for routine psychosocial evaluations throughout the treatment course of this unique 
patient population (Miller et al., 2020).

Congenital differences of the hand and upper extremity range from mild to severe and can 
affect function, social interactions, and self-confidence (Lake, 2010). Most often, the goal of 
children born with a hand difference is to reach maximal functional independence and gain 
acceptance of their difference. Many types of care are available: therapy, use of prosthetics or 
aids, surgical intervention, and support groups.

Although reconstructive surgery, if needed, is typically managed at an early age, many children 
born with upper limb differences experience lasting aesthetic and functional differences. These 
differences may hinder psychosocial functioning throughout life, causing social anxiety and 
depression (Ardon et al., 2012; Franzblau et al., 2015; Joachim & Acorn, 2000).

Hands are one of the most noticed parts of the body second only to the face and are essential for daily 
tasks and interactions with other people and the environment, making them difficult to conceal 
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(Andersson et al., 2011; Franzblau et al., 2015; Jakubietz et al., 2005). Although many studies have 
focused on functional outcomes following reconstruction, much less is known regarding the social and 
emotional outcomes of congenital hand differences (Andersson et al., 2011; Franzblau et al., 2015., 
Joachim & Acorn, 2000; Rumsey & Harcourt, 2007).

In Eileen Bradbury’s book Counseling People with Disfigurement (Bradbury, 1996), she found that 
having a hand difference or disfigurement can create social avoidance for the individual as well as 
others surrounding him/her. She also states that adolescence is a time of considerable change, not 
only in school but also in body image. The environment is more competitive and less protected. 
The changes an adolescent’s body goes through can evoke increased self-consciousness which can 
be intensified in those with a visible difference (Bradbury, 1996).

Addressing these psychological differences associated with congenital upper limb differences 
has been a goal for clinicians for many years. However, identifying and attending to these 
differences has been problematic and difficult due to time constraints, hospital regulations, and 
maintaining HIPPA compliance with patients. Many hospital-based parent-run support groups have 
been organized through the years though their success is contingent on parents having the time 
and energy year after year to keep them viable. One support group, The Lucky Fin Project, has 
withstood the test of time and only flourished over the years and has become a worldwide support 
group for children with upper limb differences (The Lucky Fin Project, 2021).

In light of the psychosocial impact on children with a hand difference and their families, in the 
mid-1990s our specialty pediatric orthopedic hospital began using groups to provide full encom-
passing support. These support groups soon converged into weekend getaways for families so they 
could spend more time together discussing challenges and successes they face raising a child with 
a congenital hand difference. This in turn led to the idea of camps, both weekend camps for 
families and week-long camps for kids.

The idea of summer camps for kids first started in the late 1800s and has evolved over the years to 
incorporate many sports, religious, and diagnosis-specific camping opportunities (Scribnick & Johnsen, 
2013). It has been written that “camp, if it is worthy, is one of the greatest socializing, humanizing, 
civilizing factors which can enter the life of a boy or girl” (Barr et al., 2010). As estimated by the 
American Camp Association (2018), 10–12 million individuals go to camp every year. Most of these 
campers are comprised of children and youth, yet also included in this count are family and adult camp 
programs (Henderson et al., 2007). Children with chronic conditions are typically excluded from 
traditional summer camps due to their increased need for medical care or physical limitations which 
could prevent them from participating in regular camp activities (Barr et al., 2010).

Research by Austin (1989) and Breslau (1985) indicates that children with chronic illnesses are at 
a greater risk of experiencing psychological difficulties such as behavior problems, poor self- 
concept, and social withdrawal. Pless (1984) estimated a 1.3 to 3 times greater risk of psycholo-
gical or social issues during childhood in a chronically ill child when compared to a healthy child. In 
addition, a child’s perception of, or attitude about, his or her condition may play a role in the 
development of problems, including social adjustments with peers, coping mechanisms, and how 
they adapt to his/her chronic condition (Briery, 1999).

Therapeutic camping for children with chronic conditions was a concept proposed in the 1970s. It 
provided a typical camp experience for children with a chronic illness while also providing 
a psychosocial intervention to help decrease the burden of disease and provide support, respite, 
and skill building through recreational activities (Barr et al., 2010; Moola et al., 2013). There have been 
multiple diagnosis-specific camp models established and studied for conditions such as spina bifida, 
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epilepsy, pediatric cardiac conditions, and cancer (Bultas et al., 2013; Holbein et al., 2013; Martiniuk 
et al., 2014; Sawin et al., 2001). Across these diagnosis-specific camps, there were several common 
findings and outcomes, such as increased independence with activities of daily living, decreased 
parent/child anxiety, increased self-esteem and increased social, emotional and physical functioning 
(Bultas et al., 2013; Holbein et al., 2013; Martiniuk et al., 2014; Sawin et al., 2001).

As an attempt to address these concerns of self-image, self-esteem, and confidence, this 
pediatric orthopedic specialty hospital established hand camps for patients with congenital hand 
differences and their families starting in 1995. Based on age, patients may be eligible for one of 
three hand camp programs: Family Camp is designed for patients between 6 and 9 years of age 
and their immediate family; Tween Camp is aimed for patients between 10 and 13 years of age; 
and Teen Camp is for patients between 14 and 17 years of age. These camps allow patients and 
families the opportunity to interact, share concerns, and provide support for one another. In 
addition, camps strive to provide an opportunity to build self-esteem and confidence through 
participation in camp activities and programs.

To date, no research has been conducted on the effects of camp participation in the pediatric 
congenital hand difference (anomaly) population. The goal of this study was to evaluate the 
efficacy of a therapeutic hand camp for children with a congenital hand difference. Attendees of 
the 2015 Tween Camp (ages 10–13 years) completed self-report assessments of self-esteem, 
function, participation in activities, and relationships with peers. Attendees also completed an 
assessment to determine if they believed camp objectives were met. This specific camp was 
chosen for the initial study due to the camp attendees’ ability to complete assessments indepen-
dently. Future goals include completing similar research with the other camper groups.

1. Method

1.1. Patient sample
Approval from the Institutional Review Board was obtained. All hand patients at a tertiary treatment 
center were eligible to attend the tween camp if they were between the ages of 10 and 13 and 
diagnosed with a congenital hand difference. To appropriately identify these patients a computer 
database was used to track patient age and diagnosis. The database then created a report of all 
eligible patients, and subsequently the camp directors sent applications to qualifying candidates. Two 
months prior to the tween camp, 200 applications were disseminated via standard mail. The first 40 
applicants to return a completed application were enrolled in the camp, on a first come, first serve 
basis. The accepted applicants were notified within two-weeks of processed applications. Of the 40 
camp participants, 36 were consented, enrolled, and completed the study protocol—2 declined to 
participate, 1 did not complete camp, and 1 did not complete the follow-up protocol.

1.2. Assessments
Study participants completed a set of questionnaires at the following time points: 1 to 2 weeks prior 
to attending camp (Pre-Camp Questionnaires); 1 to 2 weeks following camp participation (Immediate 
Follow-Up Questionnaires); and 6 months after camp (Final Follow-Up Questionnaires). The ques-
tionnaires administered included: A Camp Demographic Form, Patient Reported Outcomes 
Measurement Information System (PROMIS), Rosenberg Self-Esteem Scale (RSES), and a Camp 
Expectation Questionnaire based on the established camp objectives and goals (Pilkonis et al., 
2014; Rosenberg, 1965; Waljee et al., 2015). The 6-month time point was selected to assess if skills 
achieved post-camp can be maintained. Based on these patient reported outcomes and knowledge of 
previous literature, the researchers hypothesized that there would be noted improvements in the 
camper’s self-reported patient reported outcome (PRO) scores pre- and post-camp.
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The primary assessments were selected based on their reliable, valid, and strong psychometric 
properties (see Table 1).

Camp Demographic Form. This form collected general demographic information about partici-
pants and their families. This included a multitude of variables from age at time of camp, gender, 
ethnicity, medical diagnosis, and family history.

PROMIS. The PROMIS instruments are used to assess various patient-reported health states and 
functioning, both physical and psychological. They were created, refined, and psychometrically 
assessed by the National Institute of Health with hopes of being able to understand and assess 
a variety of factors that impact and contribute to quality of life (Cella et al., 2007; Dewalt et al., 
2013; Hung et al., 2011; Jensen et al., 2015; Waljee et al., 2015). The PROMIS instruments have specific 
pediatric versions, for ages 5–18, that can be completed by the pediatric patient themselves or a parent 
proxy. In this study, only patient self-report was collected. PROMIS measures are given a raw score that 
was converted to a standardized T-score to account for standard error and to ensure confidence. The 
PROMIS Upper Extremity measure assesses upper extremity functioning, for example: “I could tie my 
shoelaces by myself,” and “I could put on my clothes by myself.” The PROMIS Upper Extremity measure 
has been found to have good construct validity and test–retest reliability among children with con-
genital hand differences and orthopaedic conditions (Hung et al., 2011; Waljee et al., 2015). The 
PROMIS Peer Relationships is a self-report measure for pediatric respondents that assesses the 
presence and level of relationships, for example: “I felt accepted by other kids my age,” and “I was 
able to talk about everything with my friends.” Additionally, the PROMIS Peer Relationships scale has 
been found to have construct validity and high internal consistency reliability (Devine et al., 2018; 
Dewalt et al., 2013)

Rosenberg Self-Esteem Scale. The RSES was created to assess an individual’s “global self- 
worth” by measuring positive and negative feelings about oneself. This brief, reliable and valid 

Table 1. Questionnaires
Questionnaire Description Valid Reliable
Camp Demographic Form Self-report questionnaire which included 

demographic information, family history 
and status, previous camps attended, 
type of health care coverage, and goals 
of camp.

N/A N/A

Patient Reported 
Outcomes Measurement 
Information System 
(PROMIS)

A set of person-centered measures that 
evaluates and monitors physical, 
mental, and social health in adults and 
children. Subscales include Peer 
Relations, and Physical Function Upper 
Extremity (Pilkonis et al., 2014).

Yes (Devine 
et al., 2018; 
Waljee et al., 
2015)

Yes (Dewalt et al., 
2013; Hung et al., 
2011)

Rosenberg Self-Esteem 
Scale (RSES)

10-item scale that measures global self- 
worth by measuring both positive and 
negative feelings about self.

Yes (Park & 
Park, 2019; 
Rosenberg, 
1965)

Yes (Rosenberg, 
1965; Shorkey & 
Whiteman, 1978)

Camp Expectation 
Questionnaire

A measure to determine if defined camp 
objectives and goals are met according 
to the camper. Administered pre-camp 
to determine the importance of defined 
camp objectives and goals, and post 
camp at the immediate and 6-month 
time points to determine if said 
objectives and goals were met.

N/A N/A
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measure was created to assess a pattern of functioning and relation to oneself (Rosenberg, 1965; 
Gray-Little et al., 1997; Myers & Winters, 2002). The impact of self-esteem has been found to 
impact the individual by enhancing initiative, pleasant feelings, and resilience (Baumeister et al., 
2003; Ciarrochi et al., 2007). This measure has been found to have high content validity, rating 
internal consistency and test–retest reliability, as well as, content validity (Park & Park, 2019; 
Rosenberg, 1965; Shorkey & Whiteman, 1978). The following are sample questions of the RSES: 
“I wish I could have more respect for myself,” and “I am able to do things as well as most other 
people.”

Camp Expectations Questionnaire. This self-report questionnaire assessed participant expecta-
tions. Participants answered a series of pre- and post-questions on a Likert scale of 0 to 10, with 0 
being less important/low functioning and 10 being most important/high functioning. This measure 
was created specifically for this population and camp participants; it has not previously been 
researched. Therefore, there is no reliability or validity information. Examples of questions on 
this measure are: “How often do you need help with daily activities? (i.e. putting on clothes, 
washing hair, tying shoes, etc.,” and “How easy is it for you to make friends?”)

1.3. Hand camp mission and objectives
The Hand Camp Mission Statement and Objectives were developed by the hand camp directors to 
give structure and goal-oriented direction. These objectives were informed by medical expertise, 
previous research findings, and observation of camp over a 25-year period to define the purpose of 
camp as well as expected outcomes following the campers’ experience.

1.3.1. Hand camp mission statement
Hand Camp is an opportunity for children with upper limb differences to meet others facing similar 
challenges. The weekend retreat for children ages 10–13 provides a safe environment to share 
experiences, challenges, fears and successes. In addition, camp gives children an opportunity to 
focus on enhancing confidence and self-esteem through team building, exposure to new experi-
ences, developing leadership skills, as well as to help and encourage each other during goal 
directed organized activities.

Hand Camp Objectives. To assess the hand camp experience there were several objectives that 
were identified as goals for the camper’s experience. Many of the objectives were not assessed in 
a measurable way. The following two objectives were able to be assessed through the PROs 
administered to camp attendees:

(1) Enhance self-esteem and self-confidence

(2) Increase relationships with peers

Activities offered at hand camp consist of high and low ropes elements, archery, arts and crafts, 
team building activities, time for same sex peer to peer discussion/activity time, as well as directed 
and non-directed time to work on activities of daily living.

1.4. Statistical methods
Descriptive statistics were conducted to summarize the data set. Paired t-tests were used to 
compare the mean patient scores at pre-camp, immediate follow-up, and final follow-up time 
points. Correlation analyses were also conducted. All statistical analyses were conducted with 
a significance level of 0.05.
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2. Results

2.1. Demographics
Thirty-six patients were included in the final cohort (22 females; 14 males). The patient group included 28 
Whites, 5 Hispanics, 1 African American, 1 Asian, and 1 unknown race (see Figure 1). Average age of the 
campers was 11.17 years (range, 10–14 years; one camper turned 14 during camp). As the camp was not 
specific to one congenital hand diagnosis, the diagnoses varied amongst the patients. Patient diagnoses 
were categorized as: central deficiency (cleft hand and polysyndactyly), transverse deficiency (symbra-
chydactyly with or without Poland’s syndrome), radial longitudinal deficiency, ulnar longitudinal defi-
ciency, and overgrowths (macrodactyly) (see Figure 2).

All patients, except for one, had previously attended a hospital-sponsored hand camp. Average 
number of previous camps attended was 3.15 (range, 1–7 times). Two patients had a family history 
of congenital hand differences.

2.2. Self-report measures
The PROMIS subscales included Physical Function Upper Extremity and Peer Relations (Pilkonis 
et al., 2014; Waljee et al., 2015). Upper extremity function significantly improved from pre-camp to 
immediate follow-up (46.24 to 48.95; p = 0.016), as well as between pre-camp and final follow-up 
(46.24 to 49.44; p = 0.008) (see Table 2). Average peer relationship scores significantly improved 
from pre-camp to immediate follow-up (52.26 to 57.91; p = 0.002). However, there was a significant 
decrease in peer relationships between immediate follow-up and final follow-up (57.91 to 52.92; 
p = 0.008). It should be noted that the peer relationship scores at final follow-up had almost 
returned to pre-camp scores (52.92; p = 0.41) (see Table 3).

White
28

77%

Hispanic
5

14%

African American
1

3%

Asian
1

3%Unknown
1

3%

Figure 1. Race.

Transverse Definiency 
, 26

Radial Longitudinal 
Deficiency, 2

Ulnar Longitudinal 
Deficiency, 3

Central Deficiency, 2
Overgrowth, 3Figure 2. Diagnosis Breakdown.
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The RSES was administered at each time point: pre-camp, immediate follow-up and final follow-up 
(Waljee et al., 2015). Results of the RSES found a statistically significant improvement of patient’s self- 
esteem between both pre-camp and immediate follow-up (23.92 to 26.81; p < 0.000), as well as between 
pre-camp and final follow-up (23.92 to 25.72; p < 0.000) (see Table 4).

The Camp Expectation Questionnaire was also used to determine if the defined camp objectives 
and goals were met according to the camper. This questionnaire was administered at: pre-camp, 
immediate and final follow-up. Pre-camp compared to immediate follow up was found to be 
significant (39.92 to 44.25; p < 0.001) (see Table 5).

A correlation analysis was conducted to assess the relationship between self-esteem (RSES) and 
camp expectations. Pre-camp self-esteem and expectations were strongly correlated (−.619; 
p = 0.01), indicating that prior to camp, self-esteem (15.72) and camp expectations (39.92) were 

Table 2. PROMIS Physical Function Upper Extremity

Pre-Camp* Immediate Follow-Up Final Follow-Up**
PROMIS Physical Function

Upper Extremitiy 46.24 48.95 49.44

30

35

40

45

50

55

60

PROMIS Physical Function Upper Extremitiy

+Higher scores indicate higher functioning  
* Significant difference between Pre-Camp and Immediate Follow-Up; p=0.016 
** Significant difference between Pre-Camp and Final Follow-Up; p=0.008 

Table 3. PROMIS Peer Relations

Pre-Camp* Immediate
Follow-Up**

Final Follow-
Up

PROMIS Peer Relations 52.26 57.91 52.92

15

25

35

45

55

65

PROMIS Peer Relations

+Higher scores indicate better peer relations
* Significant difference between Pre-Camp and Immediate Follow-Up; p=0.002
** Significant difference between Immediate and Final Follow-Up; p=0.008
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low. Immediately following camp, self-esteem scores and camp expectations were significantly 
correlated (−.343; p = 0.05), indicating improvement in both variables.

3. Discussion
Though there is limited research assessing the efficacy of therapeutic camps, previous 
research has shown camp can be one of the greatest opportunities for a child to cultivate 
skills of socialization and increase character (Barr et al., 2010). It is also well known that 
most children with chronic illnesses often times do not fit into the traditional camp mold and 
are excluded from participating in established camps (Barr et al., 2010). Previous research has 
reported that children with chronic physical disorders can have a higher risk of psychosocial 
issues when compared to children without physical differences (Austin, 1989; Breslau, 1985; 
Pless, 1984). Camps for children with chronic conditions have become more established and 
can serve as a method for addressing psychosocial needs. These camps help children achieve 
a more positive outlook on their condition, assist them in adapting to their environment, as 
well as increase their peer relationships in the community (Briery, 1999; Bultas et al., 2013; 
Holbein et al., 2013; Martiniuk et al., 2014; Sawin et al., 2001). How children feel about their 
difference plays an important role in their social interactions and relationships with others 
(Briery, 1999).

Table 4. Rosenberg Self-Esteem Scale

Pre-Camp* Immediate
Follow-Up

Final Follow-
Up**

Rosenberg Self-Esteem Scale 23.92 26.81 25.72

20

22

24

26

28

30
RSES: Difference between Pre-Camp, Immediate and Final Follow-Up

+Higher scores indicate higher self-esteem 
* Significant difference between Pre-Camp and Immediate Follow-Up; p<0.001
** Significant difference between Pre-Camp and Final Follow-Up; p<0.001

Table 5. Camp Expectation Questionnaire

Pre-Camp* Immediate
Follow-Up

Camp Expectation Questionnaire 52.4429.93

0

10

20

30

40

50

Camp Excpectation Questionnaire: Differences at Pre-Camp, and Immediate 
Follow-Up

+Higher scores indicate camp expectations being met
* Significant difference between Pre-Camp and Immediate Follow-Up; p<0.001
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Seeing a need within the congenital hand difference community, this specialty hospital devel-
oped Hand Camp with the hope to assist this very unique pediatric population. Since 1995, Hand 
Camp has been offered for children with a congenital hand differences and their families to 
address physical needs as well as psychological needs by incorporating both aspects in the mission 
and objectives of the camp. Since its inception, Tween Camp has grown 400%, with an increase 
from 10 to 40 campers. Through the years, campers and parents have verbalized the impact felt by 
attending Hand Camp, however no objective data had been collected. The researchers in this study 
attempted to prove that the outcomes of camp are both positive and purposeful and can, in fact, 
help increase self-esteem, self-confidence, and physical functioning.

The RSES demonstrated that self-esteem increased immediately after camp (1 to 2 weeks after 
camp) and continued to increase for at least 6 months following camp. This paper found that on 
the RSES, participants reported much lower self-esteem scores when compared to the scores for 
healthy norms. With mean scores of 23.92 pre-camp and 25.72 post-camp, respectively, compared 
to the norms for pediatric females (m = 28.32, SD = 5.49) and pediatric males (m = 31.36, 
SD = 5.13) (Bagley et al., 1997). While the scores are lower than the norms, it is important to 
note the sustained improvement from pre- to post-camp.

In addition, upper extremity function results were significantly improved immediately 
following camp as well as at the final follow-up, suggesting skills learned during camp 
relating to activities of daily living were sustained for 6 months following camp. The partici-
pants in this study showed to have higher upper extremity functioning (pre-camp, m = 46.24; 
post-camp, m = 49.44) compared to another study assessing pediatric patients with conge-
nital hand differences (m = 42.8; SD = 12.3; Waljee et al., 2015). Normalized scores for upper 
extremity function were created based on item response theory, with the mean normative 
score being 50 (SD = 10; PROMIS Pediatric Profile Instruments, 2019b). It should be high-
lighted that the post-camp upper extremity scores of participants in the current study were 
0.66 lower than the normative mean, indicating these children gained valuable skills that 
improved upper extremity functioning.

Peer relations improved significantly immediately post-camp, however, returned to baseline 
after 6-months. This suggests that camp has a positive effect on the interactions with peer’s 
immediately post-camp. However, there exists a need for continued contact or communica-
tion between children with congenital hand differences to maintain confidence in their ability 
to foster positive peer relationships in their home town setting long term. When comparing 
the peer relations of campers to the normative scores, participant scores were higher (pre- 
camp, m = 52.26, post-camp, m = 52.92) than the normative score of 50 (SD = 10; Dewalt 
et al., 2013; PROMIS Pediatric Profile Instruments, 2019a). The authors feel it is important to 
note that these findings are contradictory to the hypothesized outcomes, as they are not 
consistent with anecdotal observations of camper experience over a 20-year span. This 
highlights the need for continued research with this study population and further investiga-
tion into peer relations with comparative analysis to healthy norms.

Following camp, participants indicated improved skills in peer interaction, daily physical 
activities, willingness to try new things, and confidence in explaining their hand difference. 
Meeting these camp objectives combined with increased self-esteem (RSES), upper extremity 
functioning (PROMIS), and peer relations (PROMIS), provided useful skills for campers to 
translate into their everyday life. This suggests that following camp, a child is: more apt to 
participate in extracurricular activities; have higher self-esteem with regard to their hand 
difference; be more independent in activities of daily living; and manage negative reactions 
from others regarding the appearance of their hand.
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Resilience is defined as the capacity to recover quickly from difficulties; toughness (Simpson 
et al., 1989). Children that are born with or acquire a difference from trauma/disease undergo 
many challenges throughout their life span. It has been shown that those who have physical 
differences may be more likely to have lower self-esteem and difficulties with peer relation-
ships (Briery, 1999; King et al., 1993; Madden et al., 2006). Through years of working with 
campers with hand differences, the authors, anecdotally, have seen the impact of a hand 
difference on pediatric patients. These children are keenly aware of their difference compared 
to their peers. In hopes of providing specialized support, camp was created to provide 
campers with tools to enhance their self-esteem, peer relationships and upper extremity 
functioning. Through the camp experience the authors aim to help children accept their 
differences, and provide an opportunity for these children and the world to learn resilience 
and accept themselves and others despite their differences.

A strength of this study is the ability to track a group of patients over a 6-month period to assess 
the impact camp has on their physical and psychosocial functioning. In addition, the outcome 
measures used yielded similar results which supported the hypothesis of the study, that camp can 
indeed make a positive impact on children with congenital hand differences.

3.1. Limitations and future directions
A limitation of this study is the relatively small number of participants included as well as a diverse 
group of upper limb diagnoses. Another limitation of this study is the inability to tease out other 
life events happening simultaneously during this 6-month time frame such as: school-related 
difficulties, parent/family issues, social changes, environmental changes, or other impactful experi-
ences. The limitation of selection bias must also be addressed, even though this camp operated on 
first-come-first-serve basis, this was not a randomized study and may have been impacted by the 
ability of parents to check and respond to mail correspondence. The researchers feel that in the 
future this should be studied in a longitudinal manner to see if those who attend Hand Camp 
multiple times, can increase/maintain good self-esteem, self-confidence, peer relationships, and 
upper extremity functioning. Another future direction of research is to include the other hand 
camps for older and younger children with congenital hand differences. Conducting longitudinal 
research may pose difficulties with possibly altering the camp experience, taking time away from 
camp planning, and being intrusive to children and families, which has also been noted by another 
camp research study (Henderson et al., 2007). Finally, a limitation of the current study and future 
direction for continued research is to include a control group for comparison, considering use of 
eligible participants who did not attend camp. The current study used a convenience sampling 
method, as those enrolled were exclusively eligible participants who attended camp. The use of 
a control group would enhance this study by ensuring that the camp intervention is producing the 
primary outcomes of increased self-esteem, upper extremity function, and improved peer rela-
tions. However, it should be noted that between the pre-camp and immediate post-camp surveys 
all campers were at camp; therefore, there are fewer confounding variables impacting the camp 
intervention.

Ultimately, the authors of this study believe that research related to therapeutic camping 
experiences is an integral aspect when identifying best-practice interventions to increase positive 
quality of life outcomes for children with congenital hand differences.
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Developmental Rational for Participant Selection
Sample population: Pediatric patients with diagnosed congenital hand difference

Number of participants: 36 patients

Average age (range) of participants: 11.7 years (11–14)

Gender of participants: 22 females; 14 males

Ethnicity of participants: 28 White; 5 Hispanic; 1 African American; 1 Asian; 1 Unknown

Location of sample: Texas, USA; mix of rural and urban communities

Sample identification/selection: A computer database was used to track patient age and 
diagnosis. The database then created a report of all eligible patients, and subsequently the 
camp directors sent applications to qualifying candidates. 200 applications were disseminated 
via standard mail. The first 40 applicants to return a completed application were enrolled in the 
camp, on a first come, first served basis

Contact with patients: Patient and parents were approached to participate in research at after 
they were invited and selected to attend camp. Patients were then consented via mail and phone, 
as approved by the governing IRB. Subsequent contact following obtaining consent/assent for 
research participation was made in person, as well as via mail and phone.

Incentives/rewards: There were no direct incentives or rewards associated with participating in 
research.

Parent consent/child assent procedures: All potential participants were invited by a research 
team member in person to participate in research. The research team member thoroughly 
reviewed the consent form in accordance with HIPAA and governing IRB requirements. Consent 
and assent were obtained from all participants.

Rate of participant acceptance to participate in research: 95% acceptance rate; 2 out of 40 
patients/parents declined

Inclusion criteria
(1) English-speaking male and female patients of all ethnicities

(2) Between 10 and 14 years of age

(3) Diagnosed with a congenital hand difference

(4) Patients who were selected by the computer program and invited to participate in the weekend 
camp

(5) Following submission and subsequent approval of camp attendance application, the first 40 patients 
to complete said process will be approached for research participation.

Exclusion criteria
(1) Patients without a congenital hand difference

(2) Below age of 10 years or above age of 14 years
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(3) Non-English speaking

(4) Patients who applied for camp participation but were not granted one of the 40 available spots

Attrition rate: 5.3% attrition rate; 2 out of 38 participants decided to cease their research 
participation prior to the completion of study-related data collection
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