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Highlights

What are the main findings?

• Adolescents with chronic musculoskeletal pain reported being only slightly hopeful.
• Hope was associated with various measures of physical, mental, and overall health in

this patient population.

What are the implications of the main finding?

• Interventions targeting hope and resilience may have the potential to bolster treatment
outcomes and overall health in youth affected by chronic pain.

• Further research should explore the efficacy of cognitive behavioral therapy-based
interventions, value clarification exercises, physical activity, support groups, and other
methods to improve hope in youth with chronic pain.

Abstract

Background/Objectives: This cross-sectional study aimed to quantify hope levels in adoles-
cents with chronic musculoskeletal pain (CMP) and examine patient-reported outcomes
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associated with hope. Methods: This was an exploratory, cross-sectional, secondary anal-
ysis of baseline data from a prospective, single-center longitudinal study of 60 youth
presenting for an initial evaluation at a pediatric subspecialty pain clinic. Subjects were
English-speaking 12–17-year-olds with a diagnosis of CMP, primarily female and non-
Hispanic White, with diffuse pain, median pain duration of 2 years, and moderate to severe
physical dysfunction. Subjects completed surveys measuring hope (Children’s Hope Scale
[CHS]) and patient-reported mental, physical, and overall health. Associations between
hope scores (total and each subscale) and patient-reported outcomes were evaluated using
Spearman rank correlations. Results: The median CHS score was 20.0 (IQR: 16.5–25.0),
indicating slight hope. Patient hope was negatively correlated with depression (r = −0.61),
anxiety (r = −0.49), psychological distress (r = −0.52), functional disability (r = −0.43),
and pain interference (r = −0.37), but not pain intensity. Adolescents’ hope was positively
correlated with resilience (r = 0.74) and overall health (r = 0.55; all p < 0.01). Conclusions:
Hope is correlated with various patient-reported health measures in youth with CMP.
Although causal inferences are not possible due to the cross-sectional nature of this study,
the results suggest that hope may be an important coping mechanism in pediatric chronic
pain. Future efforts to incorporate existing resilience coaching programs into usual care
may improve hope and health-related quality of life in youth with CMP.

Keywords: psychosocial factors; psychological resilience; sense of agency; patient-
reported outcomes

1. Introduction
According to a recent meta-analysis, chronic musculoskeletal pain (CMP) impacts

more than one in four children and adolescents [1]. Chronic musculoskeletal pain negatively
impacts children’s quality of life and physical and psychosocial functioning across wide-
ranging domains. Youth with CMP have impaired school attendance, family relationships,
mental health, and higher rates of suicidal thoughts and behaviors [2–6]. Considering
the reduced quality of life of many young people with CMP, contributors to psychosocial
wellbeing and coping skills in this population warrant attention.

Hope, defined by Snyder as ‘the perceived capability to derive pathways to desired
goals and motivate oneself via agency thinking to use those pathways [7],’ is positively
associated with pediatric health. Previous studies suggest that hope is positively correlated
with academic performance [8], quality of life [9,10], active coping [11–13], and medication
adherence [14,15]. Prior work also suggests that low hope is correlated with psychosocial
distress, including depression, anxiety, and suicidality in youth [16,17]. Furthermore,
children with chronic illness report lower total hope scores in comparison to peers without
chronic illnesses [18].

Hope has been an instrumental concept in the positive-psychology movement for
over three decades. A positive motivational state, hope is characterized by the perceived
capability to set desired goals, derive pathways to achieve them, and motivate oneself
through agency thinking to pursue those pathways [19,20]. Hope is an important coping
mechanism, affecting how individuals respond to stressful or life-threatening situations,
thereby contributing to resilience and preventing psychological distress [20]. Prior studies
have shown hope to be a quantifiable entity [19,21,22]. Validated measures of hope have
been used across a wide range of settings to understand the responses of children and
adolescents experiencing adversity ranging from treatment for cancer to those affected by
war [23,24].
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Levels of hope have not been explored specifically in youth affected by chronic pain. In
an effort to reduce the substantial disability associated with CMP, we aim to assess whether
hope should be further explored as a possible target for intervention to improve the quality
of life and treatment outcomes of adolescents with chronic pain. Because interdisciplinary
treatment for CMP involves engaging in multiple concurrent therapies (physical therapy,
occupational therapy, and/or psychological counseling) and involves intensive physical
exercise [25–28], hope about the positive impacts of treatment may be an important factor
motivating patients to participate in these challenging therapies. Furthermore, hope is an
accessible term that most adolescents are already familiar with. As such, hope appears to
be a suitable target for further exploration in this population.

The aims of this study were to (1) quantify hope levels in adolescents with CMP,
and (2) examine demographics, clinical characteristics, and patient-reported outcomes
associated with hope. We hypothesized that adolescents with CMP, like those with other
chronic illnesses, would have low hope and that hope would be correlated with mental,
physical, and overall health outcomes [29].

2. Materials and Methods
2.1. Study Population

This was an exploratory, cross-sectional, secondary analysis of baseline data from
a prospective, single-center longitudinal study of 60 patients seen for an initial evaluation at
a subspecialty pain clinic at a tertiary care pediatric hospital from September 2021 through
May 2023. The research protocol was approved by the local Institutional Review Board
(IRB 21-019156).

2.2. Inclusion Criteria

Eligible patients were between 12 and 17 years old and diagnosed with CMP, defined
as bone, joint, muscle, or soft-tissue pain lasting greater than or equal to three months
by the treating physician. Specifically, eligibility was limited to patients diagnosed with
localized or diffuse amplified musculoskeletal pain syndrome (AMPS). AMPS was defined
as pain that is excessive relative to the triggering stimulus and occurs in the absence
of an identifiable medical cause, such as inflammation [30]. Localized AMPS describes
patients with pain in <5 body areas, while diffuse AMPS describes those with pain in
≥5 body areas [31]. Patients were required to read or understand English well enough to
complete study assessments, guardians had to provide written informed consent for the
child subjects, and children needed to assent to participation.

2.3. Exclusion Criteria

Patients with localized head pain, localized abdominal pain, or complex regional
pain syndrome (CRPS) type I were excluded. We excluded patients with CRPS with the
intent of studying a cohort of children and adolescents with chronic idiopathic pain in the
absence of autonomic changes. We did not exclude or systematically assess for those with
comorbid inflammatory rheumatic disease, hypermobility, or other collagen/connective-
tissue disorders. Patients whose current medical status or cognitive functioning precluded
completion of the assessment instruments were also excluded.

2.4. Study Measures

At the time of the initial study visit (initial clinic evaluation), patients received a series
of questionnaires which were designed to be completed within approximately 4–6 weeks of
their initial clinic evaluation. Surveys included demographics; hope measures; and patient-
reported mental, physical, and overall health measures. Survey data were complemented
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by retrospective review of patient charts for clinical characteristics including pain-related
measures, self-reported psychological history, and family and caregiver health history.

2.5. Data Analysis

Patient demographics and clinical characteristics were summarized by median and
interquartile range (IQR) for continuous variables, and frequency and percentage for cate-
gorical variables. Medians and IQRs were selected due to the non-normal distribution of
most variables; however, hope scores were also described using means and standard devia-
tions due to their (roughly) normal distributions. Spearman rank correlation coefficients
were calculated to examine the correlation between patients’ CHS scores (total, pathways
subscores, and agency subscores, respectively) and variables of interest. The correlation co-
efficients of 0.8 or higher were considered as very strong, 0.55 to 0.79 as moderately strong,
0.30 to 0.54 as fair, and less than 0.30 as poor [32]. Because this was a secondary analysis
of baseline data from a longitudinal study, this analysis was not sufficiently powered to
analyze associations related to hope, and no formal adjustment for multiple comparisons
was applied. Findings should be considered exploratory. Exclusions of missing data were
performed on a variable-by-variable basis. All analyses were completed using Stata (ver-
sion 18.0; StataCorp; College Station, TX, USA). Two-sided p-values less than 0.05 were
considered statistically significant.

2.6. Patient Survey Measures

The Children’s Hope Scale (CHS) [33] was developed by Snyder and colleagues as a
trait hope measure for children assessing hopeful patterns of thinking. This scale consists
of six questions where children self-assign a score between 1 (none of the time) and 6 (all
of the time) for a total possible score range between 6 and 36. Three questions in the scale
assess agency thinking, while three assess pathways thinking. Scores were categorized
as low hope (6–12 points), slight hope (13–23 points), moderate hope (24–29 points), and
high hope (30–36 points). This scale exhibits good internal consistency, with Cronbach’s α
ranging from 0.72 to 0.86, with a median α of 0.77, across samples of typically developing
children and those with physical and mental health conditions [33].

The Patient Health Questionnaire-8 (PHQ-8) [34] is a modified version of the Patient
Health Questionnaire-9 (PHQ-9) that omits the final question on suicidality. The PHQ-9
was created as a patient self-administered screening for depression [34]. The PHQ-8 consists
of eight questions regarding symptoms of depression scored from 0 (not at all) to 3 (nearly
every day) for a total possible score range of 0 to 24 points. Scores on the PHQ-8 were
classified as no or minimal depression (0–4 points), mild depression (5–9 points), moder-
ate depression (10–14 points), moderately severe (15–19 points), and severe depression
(20–24 points). The PHQ-8 demonstrates strong internal consistency, with Cronbach’s α of
0.87 in a large European sample [35].

The Generalized Anxiety Disorder 7 (GAD-7) [36] is a patient-administered screen
for generalized anxiety, which has been validated in a wide range of settings. The GAD-7
consists of seven questions regarding symptoms of generalized anxiety rated from 0 (not
at all) to 3 (nearly every day) for a total possible score range of 0–21 points. Scores on the
GAD-7 were classified as minimal anxiety (0–4 points), mild anxiety (5–9 points), moderate
anxiety (10–14 points), and severe anxiety (15–21 points). This scale has excellent internal
consistency, with a Cronbach’s α of 0.92 [36].

The Kessler-6 Psychological Distress Scale (K6) [37,38] is a self-report questionnaire
measuring general psychological distress. The K6 consists of six questions regarding
feelings of psychological distress and their impact on day-to-day functioning. Questions
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are coded as a score of 0 (none of the time) to 4 (all of the time) for a possible composite
score of 0–24. Internal consistency is high (Cronbach’s α = 0.89) [38].

The 10-item Connor–Davidson Resilience Scale (CD-RISC-10) [39] is an abbreviated
version of the original 25-item Connor–Davidson Resilience Scale [40], which has been vali-
dated across many settings. The scale includes 10 questions assessing resilience. Possible
responses for each question range from a score of 0 (not at all true) to 4 (true nearly all of
the time) for a total possible score of 0 to 40. Scores in the general adult population have
a median of 32 (IQR: 29–36). There are currently no accepted score cutoff points for the
adolescent population. With a Cronbach’s α of 0.85, the CD-RISC-10 demonstrates good
internal consistency [39].

The Functional Disability Inventory (FDI) [41] is a tool designed to assess the impact
of physical disability on an individual’s daily activities. The FDI includes 15 questions
that assess limitations in mobility, self-care, and participation in social activities. Re-
sponses for each item range from 0 (no difficulty) to 4 (unable to do), with total scores
ranging from 0 to 60. Higher scores indicate greater functional disability. Scores can
be classified as no/minimal disability (0–12 points), moderate disability (13–29 points),
and severe disability (30–60 points) [42]. The FDI has shown high internal consistency
(Cronbach’s α = 0.85–0.92) [41].

The Patient-Reported Outcomes Measurement Information System (PROMIS) Pedi-
atric Numeric Rating Scale v1.0-Pain Intensity [43] is a single self-report item from the
PROMIS Pediatric-25 Profile v1.0 measuring pain intensity for children ages 8–18 years
old with chronic pain. Respondents respond to the following question, ‘In the past 7 days,
how bad was your pain on average?’ using a score between 0 (no pain) and 10 (worst
pain imaginable).

The PROMIS Pediatric Bank v2.0-Pain Interference Short Form 8a (PROMIS Pain
Interference SF-8a) [44] is an abbreviated version of the original 41-item PROMIS Pain
Interference item bank [45]. This short form includes 8 items designed to assess the degree
to which pain has interfered with an individual’s daily activities, such as schoolwork,
leisure, and movement, within the past 7 days. Possible responses for each item range
from 1 (never) to 5 (almost always). Raw scores are converted to T-scores, with a T-score of
50 representing the mean and a standard deviation of 10 for a sample including healthy
youth and those with chronic illnesses [44]. As per guidance from the National Institutes of
Health (NIH)-developed HealthMeasures resource, T-scores < 50 were considered within
normal limits; 50–55, mild; 56–65, moderate; and >65, severe [46]. Cronbach’s α for Pain
Interference raw scores was between 0.88 and 0.97 in a previous study [47].

The PROMIS Pediatric Global Health 7 (PGH-7) [48] is a 7-item self-report assessment
of the overall health of children and adolescents, including general, physical, mental,
and social domains. Possible responses for each item range from 1 (‘never’ or ‘poor’)
to 5 (‘always’ or ‘excellent’). Raw scores are converted to T-scores, with a T-score of
50 representing the mean for the general United States population with a standard deviation
of 10 [32]. As per guidelines from HealthMeasures, T-scores ≥ 42 were considered good;
37–41, fair; and ≤36, poor [46]. In a previous study, Cronbach’s α was reported as 0.87,
indicating good internal consistency [49].

3. Results
Sixty patients were included in the final analyses. The median time to complete

surveys was 3.43 (IQR: 2.71–4.86) weeks from the initial clinic evaluation. Demographic
and clinical characteristics of patients are shown in Table 1. Patients were primarily female
and Non-Hispanic White, with moderate to severe physical disability and widespread pain
with a substantial disease duration of 2 years. The sample ranged from 12 to 17 years of
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age, with a mean of 15 years. Most patients had a history of anxiety or depression, and
over half had family history of an anxiety or mood disorder. However, most patients had
no history of adverse childhood experiences.

Table 1. Demographic and clinical characteristics of patients.

Total Cohort (n = 60) 1

Demographics

Sex: Female (n = 58) 2 51 (87.9)

Age, years 15 (14–16)

Non-Hispanic White (n = 58) 3 43 (74.1)

Pain-Related Measures

Reported Duration of Pain, months (n = 56) 4 24 (11–36)

Average Daily Pain (0–10) 5 6.5 (4.0–8.0)

Functional Disability Index (patient report; 0–60) 29.5 (12.5–36)

Widespread Pain Index (0–19) 9 (4–15)

Symptom Severity Score (0–12) 7 (5–9)

Met Fibromyalgia Criteria (n = 58) 6 36 (62.1)

Self-Reported Psychological History

Anxiety 49 (81.7)

Depression 32 (53.3)

Suicidality 7 11 (18.3)

Adverse Childhood Experience 8 Score: 0 41 (68.3)

Adverse Childhood Experience Score: 1 to 3 18 (30.0)

Adverse Childhood Experience Score: 4+ 1 (1.7)

Family History of Anxiety or Mood Disorder 9 34 (56.7)
1 n (%); Median (IQR = interquartile range). 2 Sex was missing for 2 patients. 3 Race and ethnicity were
missing for 2 patients. 4 Reported duration of pain was missing for 4 patients. 5 Average daily pain over the
last 7 days. 6 Based on 2010 American College of Rheumatology criteria [50]. Missing for 2 patients. 7 History of
suicidal ideation with intent or a suicide attempt. 8 Adverse childhood experience defined as: verbal abuse from
parent/adult in household; physical abuse from parent/adult in household; sexual abuse by an adult or person at
least 5 years older than patient; parent with an alcohol problem; parent with a drug problem; parents are divorced;
parents are separated; other household members with problems with drugs or alcohol; household member has
attempted/died by suicide; household member went to prison; family has economic hardship (e.g., not enough
money for food, clothing, etc.); mother or step mother is a victim of domestic violence; or other. 9 History of
anxiety, depression, or other mood disorder in at least one first-degree relative.

On average, patients were slightly hopeful, with a mean CHS score of 20.7 (SD: 6.4).
Over half of patients were only slightly hopeful, while about one-third had moderate hope.
Patient-reported outcome measures are shown in Table 2. See Appendix A for a descriptive
stratification of patient-reported outcomes by hope level.

Co-occurring self-reported mental health conditions were common among the cohort.
The sample overall had moderate depression and mild anxiety. Over one-third of patients
demonstrated significant psychological distress on the K6. The median resilience score was
near the middle of the range of possible scores on the CD-RISC-10. The study cohort also
had significantly worse physical and overall health compared to the general adolescent
population. Functional disability and pain interference were moderate, and half of the
patients had pain intensity scores of at least seven out of ten. Overall, patients also reported
poor health on the PGH-7.
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Table 2. Patients’ self-reported health measures.

Total Cohort (n = 60)

Hope Measures

CHS: total, median (IQR) 20.0 (16.5–25.0)

CHS: total, mean (SD) 20.7 (6.4)

CHS: agency, median (IQR) 9.5 (7.5–12.0)

CHS: agency, mean (SD) 9.8 (3.5)

CHS: pathways, median (IQR) 10.0 (8.5–13.0)

CHS: pathways, mean (SD) 10.8 (3.4)

Mental Health Measures

PHQ-8, median (IQR) 11.5 (6.5–18.5)

GAD-7, median (IQR) 8.5 (4.5–14.0)

K6, median (IQR) 10.0 (6.0–14.0)

CD-RISC-10, median (IQR) 24.0 (17.5–29.5)

Physical Health Measures

FDI, median (IQR) 29.5 (12.5–36.0)

PROMIS Pain Intensity, median (IQR) 6.5 (4.0–8.0)

PROMIS Pain Interference SF-8a, median (IQR) 63.4 (54.4–67.5)

Overall Health Measures

PROMIS PGH-7, median (IQR) 32.9 (27.2–38.3)
Abbreviations: CHS, Children’s Hope Scale; PHQ-8, Patient Health Questionnaire-8; GAD-7, Generalized Anxiety
Disorder 7; K6, Kessler-6 Psychological Distress Scale; CD-RISC-10, 10-item Connor–Davidson Resilience Scale;
FDI, Functional Disability Inventory; PROMIS, Patient-Reported Outcomes Measurement Information System;
SF-8a, Short Form 8a; PGH-7, PROMIS Pediatric Global Health.

In the study cohort, CHS scores were significantly correlated with all patient-reported
mental health measures (Figure 1). Total hope scores were negatively correlated with
depression (r = −0.61), anxiety (r = −0.49), and psychological distress (r = −0.52), and
positively with resilience (r = 0.74). The pathway and agency scores were also separately
correlated with all mental health measures, with correlations ranging from fair to moder-
ately strong (all p < 0.01). Hope pathway and agency scores had negative correlations with
depression (r = −0.51 and r = −0.59, respectively) and anxiety (r = −0.37 and r = −0.51,
respectively). Psychological distress was negatively correlated with pathways (r = −0.42)
and agency (r = −0.52), while resilience was positively correlated with pathways (r = 0.72)
and agency scores (r = 0.66).

In addition, Figure 1 shows correlations between patient hope levels and patient-
reported physical and global health measures. Functional disability was negatively corre-
lated with total hope scores (r = −0.43), as well as both subscales. Hope pathway scores
had poor negative correlations with functional disability (r = −0.28; p < 0.05), while the
correlation with agency scores was fair (r = −0.48; p < 0.01). Hope scores were not correlated
with pain intensity (r = −0.16, r = −0.05, r = −0.23; for total hope, pathways, and agency,
respectively). Although hope pathways scores were not correlated with pain interference,
both total patient hope (r = −0.37) and agency scores (r = −0.40; all p < 0.01) were fairly
negatively correlated with pain interference. Patients’ total hope (r = 0.55) and agency
scores (r = 0.57) showed a moderately strong positive correlation with global health, while
correlation with the pathways scores was fair (r = 0.46; all p < 0.01).
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Figure 1. Correlation between Children’s Hope Scores and patient-reported health measures. Linear
trend lines are descriptive only. Of note, the y-axis scales of each graph vary depending on the measure
being analyzed. * Denotes p < 0.01 for Spearman rank correlation coefficient. Abbreviations: PHQ-8,
Patient Health Questionnaire-8; GAD-7, Generalized Anxiety Disorder 7; K6, Kessler-6 Psychological
Distress Scale; CD-RISC-10, 10-item Connor–Davidson Resilience Scale; FDI, Functional Disability
Inventory; PROMIS, Patient-Reported Outcomes Measurement Information System; PGH-7, PROMIS
Pediatric Global Health.

4. Discussion
This study demonstrated that adolescents with CMP completing an initial evaluation at

a specialized pain clinic had lower than average adolescent population levels of hope, with
exploratory findings suggesting an association between hope and patient-reported health
outcomes in adolescents with CMP. The findings suggest that higher hope scores are associ-
ated with less depression, anxiety, psychological distress, and higher resilience. Greater
hope may also be associated with lower functional disability and better overall health.

Patient hope levels in this study were lower than those found in previous studies of
children and adolescents in the general population [33] and with medical conditions [51,52].
The mean total hope score in this study was lower than the reported average in a large
sample of students in an urban Ohio district [53] and even notably lower than that of
children and adolescents who had previously received cancer treatment [23]. Overall, this
suggests that youth with CMP have hope scores comparable to, or lower than, children
facing other significant chronic medical conditions.

The difference in correlation strength of the two hope subscores (pathways and agency)
with patient-reported health outcomes warrants further investigation. Our exploratory
findings suggest that hope agency scores have a stronger correlation with several health
measures than hope pathways scores. This difference was particularly evident for functional
disability and pain interference, despite the lack of correlation between hope scores and
pain intensity. This suggests that among patients facing similar degrees of pain, those with
higher agency may be better able to maintain physical and psychosocial functioning. Given
that maintaining function is a major focus of treatment of CMP in children, interventions
to increase agency may benefit this population. Increased agency has been associated

https://doi.org/10.3390/children13040457

https://doi.org/10.3390/children13040457


Children 2026, 13, 457 9 of 14

with improved outcomes including reduced mental health comorbidity [11–13] and better
treatment adherence for pediatric chronic diseases [9,15].

Perhaps unsurprisingly, the results suggest a moderately strong correlation between
hope and resilience in this sample. This exploratory finding is logical given the similarity
between these constructs, as evidenced by the content of the two scales. The themes of
tenacity and control measured by the CD-RISC-10 correspond to the CHS agency subscale,
while CD-RISC-10 items measuring decision-making under stress are reminiscent of the
CHS pathways subscale [39]. Like hope, resilience levels were lower than average in this
study, even compared to adolescents with other chronic illnesses [54,55]. This finding
reinforces previous work showing low to moderate resilience in adolescents with CMP [56].
The possible associations seen between hope and patient-reported outcomes resemble
prior research showing correlations between resilience and various health measures in
adolescents with CMP, including physical disability and health-related quality of life [56].

A prior systematic review found that higher hope was correlated with positive out-
comes in physical health, mental health, and interpersonal domains that are also associated
with resilience [57]. Some prior studies suggest that resilience has a stronger correlation
with mental health outcomes in adults than does hope [58]. However, other studies exam-
ining adults who experienced adverse childhood events suggest that hope has a stronger
correlation with improved mental health outcomes than resilience [59]. The explanatory
model that is perhaps most useful in describing the relationship between hope and re-
silience is exemplified by a previous finding that high-trait-hope individuals demonstrated
more effective emotional recovery and diminished stress reactivity [60], suggesting that
hope (including pathways and agency thinking) may be an important component of re-
silience. Ultimately, resilience and hope (and its components) are modifiable traits and thus
are fertile ground for further investigation to potentially improve health and quality of life
outcomes for adolescents with CMP.

The slight hope levels of patients in this study align with previous research on thought
patterns and beliefs in youth with CMP. Past work indicates that while their ability to form
goals is typical, adolescents with CMP perceive greater barriers to achieving their goals
than do youth without pain. In addition, rumination on negative thoughts is common
among youth with CMP and is often triggered by pain [61]. Together, these factors may
serve as barriers to hopeful thinking in this population. The current study points to the
need for future research to determine if adolescents with CMP could benefit from targeted
interventions to promote positive thought patterns and improve their sense of hope in
achieving desired goals.

While our findings do not support a causal relationship, they are hypothesis-
generating for future studies that could examine the possible impact of psychosocial
interventions on hope in chronic pain. One such intervention is Promoting Resilience in
Stress Management (PRISM), a brief, one-on-one resilience coaching program covering
skills related to stress management, goal setting, reframing negative thoughts, and finding
the positives. This intervention has been shown to positively impact resilience, mental
health, and quality of life for adolescents with serious illnesses [62–64], with exploratory
analyses pointing to similar improvements specifically for adolescents with CMP [65].
Similarly, other cognitive behavioral therapy-based interventions for pediatric chronic
pain (including WebMAP [66] and the Comfort Ability Pain Management Workshop [67],
among others) may provide relevant skills to bolster hope and to potentially improve
pain and pain-related outcomes. In addition, previous studies suggest that a variety of
interventions may strengthen adolescent agency and closely related traits. These include
value clarification exercises [68], learning critical and creative thinking skills [69], engaging
in challenging physical activity [70], and participating in support groups [71].

https://doi.org/10.3390/children13040457

https://doi.org/10.3390/children13040457


Children 2026, 13, 457 10 of 14

This study has limitations. No causal or temporal conclusions can be drawn from this
exploratory cross-sectional study, such as changes in hope over the treatment course or the
impact of hope on treatment outcomes. Participants generally completed outcome measures
within 2 to 5 weeks of their intake clinic visit; however, hope scores and other measures
may differ for patients at different stages of treatment. Although CMP generally affects
adolescents, the results may not be generalizable to children with CMP who are younger
than 12 years old, as the sample ranged from 12 to 17 years, or to younger adolescents
(12–13 years), who were underrepresented in the sample. It is possible that the analyses
were insufficiently powered to detect all significant relationships between variable pairs
due to the modest sample size of 60 patients. Several factors limit the generalizability of
the results. Because patients were recruited from a specialty amplified musculoskeletal
pain syndrome clinic at a tertiary pediatric hospital, it is possible that the sample differed
from the broader population of adolescents with CMP. Due to this referral bias, findings
may not generalize to community or primary-care CMP populations. Further research
is needed to validate these results across broader adolescent CMP populations. We also
acknowledge that psychological distress, anxiety, and depression, as measured by the
surveys in this study, are highly linked to one another. In fact, in secondary analyses, we
found collinearity between psychological distress, anxiety and depression. We chose to
include all three separate measures given that the K6 uses a 30-day timeframe, rather than
a 2-week window, and asks about frequency of distress experiences, making it particularly
sensitive to recent psychological strain.

The results point to an association between hope and several mental, physical, and
overall health domains in adolescents with CMP. These findings add to the body of evidence
suggesting that hope may be a component of resilience. Future research is needed to
explore the potential applicability of existing resilience coaching programs targeting hope
for patients with CMP and to inform implementation of these interventions to bolster
health outcomes in this patient population.
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Appendix A

Table A1. Patients’ self-reported health measures, stratified by hope level 1.

Total Cohort
(n = 60) 2

Low Hope
(n = 6 [10.0%]) 2

Slight Hope
(n = 32 [53.3%]) 2

Moderate Hope
(n = 18 [30.0%]) 2

High Hope
(n = 4 [6.7%]) 2

Mental Health Measures

PHQ-8 11.5 (6.5–18.5) 20.0 (18.0–23.0) 14.0 (9.0–19.0) 8.5 (4.0–11.0) 4.5 (1.0–10.5)

GAD-7 8.5 (4.5–14.0) 16.5 (7.0–20.0) 10.0 (5.5–15.0) 8.0 (5.0–11.0) 2.0 (0.0–5.5)

K6 10.0 (6.0–14.0) 17.5 (10.0–20.0) 11.0 (6.5–15.0) 7.0 (5.0–11.0) 5.5 (2.5–14.0)

CD-RISC-10 24.0 (17.5–29.5) 13.0 (11.0–13.0) 23.0 (17.0–25.5) 28.5 (22.0–32.0) 35.5 (33.5–37.5)

Physical Health Measures

FDI 29.5 (12.5–36.0) 40.5 (36.0–45.0) 30.5 (17.5–36.5) 16.5 (11.0–30.0) 15.0 (7.5–35.0)

PROMIS Pain Intensity 6.5 (4.0–8.0) 6.5 (6.0–8.0) 7.0 (4.5–8.0) 5.0 (3.0–7.0) 7.0 (4.5–8.0)

PROMIS Pain
Interference SF-8a 63.4 (54.4–67.5) 70.6 (63.7–71.8) 64.0 (55.2–66.8) 59.8 (51.2–64.1) 64.6 (52.5–69.2)

Overall Health Measures

PROMIS PGH-7 32.9 (27.2–38.3) 22.6 (19.8–24.9) 32.3 (26.3–35.6) 34.7 (31.2–39.3) 44.15 (36.8–46.1)
1 Hope level subgroups are descriptive only. 2 Median (IQR). Abbreviations: PHQ-8, Patient Health Questionnaire-
8; GAD-7, Generalized Anxiety Disorder 7; K6, Kessler-6 Psychological Distress Scale; CD-RISC-10, 10-item
Connor–Davidson Resilience Scale; FDI, Functional Disability Inventory; PROMIS, Patient-Reported Outcomes
Measurement Information System; SF-8a, Short Form 8a; PGH-7, PROMIS Pediatric Global Health.
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