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Objective: This study aimed to describe the need for multidisciplinary management in a pediatric chronic pain service, characteristics
of pediatric patients, types of pain management, and outcomes in a tertiary care university hospital in Thailand.

Methods: This retrospective study included pediatric patients aged between 0 and 17 years old receiving chronic pain services, both
inpatient and outpatient, between August 2021 and December 2023. Demographic data, primary medical diagnosis, pain diagnosis,
pain characteristics, psychological diagnosis, multidisciplinary management, and patient outcomes were collected. Pain-related
diagnoses were then coded into the 11™ revision of the International Classification of Diseases (ICD-11) of the World Health
Organization.

Results: There were 99 patients included in the study. Mean (SD) age of the patients was 11.5 (4.8) years old. Most patients were
male sex (60.6%). The most common pain diagnoses were chronic cancer-related pain (43.4%) and chronic neuropathic pain (21.2%).
For multidisciplinary management, 46 (46.5%) patients were sent for psychiatric consultation (95% CI 37.0-56.2), which turned out to
be 36 (36.4%) patients who had mental health disorders (95% CI 27.6-46.2). Fifty-six (56.6%) patients had rehabilitation (95% CI
46.7-65.9). Twenty (20.2%) patients required both psychiatric and rehabilitation treatments. Gabapentinoids were used in 68 (68.7%)
patients. Strong opioids via oral route were reported in 59 (59.6%) patients. Overall, 54 (54.5%) patients were able to be discharged
from the service, while 27 (27.3%) patients died.

Conclusion: A significant proportion of children with chronic pain required psychiatric and rehabilitation management.
Keywords: chronic pain, child, pain management, cancer pain, mental health

Introduction
Chronic pain is a significant problem in children and adolescents. A recent systematic review and meta-analysis in
1 million population reported the overall prevalence of chronic non-cancer pain in children and adolescents was 20.8%,
and ranged from 6.9% to 25.7% depending on pain types.' The pain types with highest prevalence were headache and
musculoskeletal pain (25.7%). Other types of pain included abdominal, back, multisite/general, and others. Chronic pain
can have major impact on quality of life of patient and family, increased risk of depression and anxiety, school absences,
and social problems.” This specific group of patients need specialized healthcare facilities and a multidisciplinary
approach that focuses on evaluating, diagnosing, and treating children and adolescents who experience persistent or
recurrent pain.®~

Common causes of pediatric chronic pain were primary headache disorder, musculoskeletal pain, and abdominal
pain.'? Pediatric pain clinics typically involve a multidisciplinary team of healthcare professionals, such as pain
specialists, pediatrician, psychologists, physical therapists, and occupational therapists, who collaborate to achieve the

goal of needs in individual patients. "' Youth with chronic pain were more likely to show a mental health disorder than
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youth without chronic pain.'? Mental health disorders in pediatric patients with chronic pain can range between 21% and
60%.'%7'* The majority of psychological diagnoses included depressive, dysthymic, bipolar, anxiety, and panic disorders.
Other psychological diagnoses were conversion and somatization disorders, suicidal attempts, and post-traumatic stress
disorder."® Chronic pain in youth even increased risks for first lifetime onset of anxiety, depression, and suicidality.'
Psychological treatment was reported to reduce pain severity and improve quality of life with or without pain
medication.'®

In Thailand, while chronic pain clinics for adults are well established, those dedicated to pediatric chronic pain are
still in an early stage of development. To establish effective management, understanding the characteristics and treatment
associated with chronic pediatric pain in the setting of a developing country is very important. The primary objective of
this study is to describe the need for multidisciplinary management in pediatric chronic pain services in a tertiary care
university hospital in Thailand. The secondary objective is to explore characteristics of pediatric patients, types of pain
management and outcomes in a pediatric chronic pain service in the same hospital.

Methods

This retrospective study was conducted at the Department of Anesthesiology, Faculty of Medicine Siriraj Hospital, Mahidol
University, Bangkok, Thailand. Ethical approval was provided from Siriraj Institutional Review Board (Si 175/2024). The
inclusion criteria were pediatric patients aged between 0 and 17 years old who had chronic pain service consultation, both
inpatient and outpatient, between August 2021 and December 2023. To maximize the picture of pediatric chronic pain
service, there were no exclusion criteria in this study. Informed consent was waived by the ethics committee due to the
nature of the retrospective study. Data confidentiality was in compliance with the Declaration of Helsinki.

Institutional Practice

Siriraj Hospital is a tertiary care referral hospital for adult and pediatric patients. Pain service provided in the hospital is
divided into acute and chronic pain service, both managed by anesthesiologists. The Acute Pain Service provides specific
care regarding acute postoperative and injury pain within 14 days for patients admitted to the hospital. Patients with
repeated acute postoperative or injury pain longer than 14 days are then transferred to the Chronic Pain Service. These
patients were still diagnosed with acute pain, but the care was provided by the Pediatric Chronic Pain Service. Pediatric
patients with chronic pain or difficult-to-manage pain are consulted to the Pediatric Chronic Pain Services from primary
physicians who could be surgeons or pediatricians. Newborns with difficult-to-wean from pain medication were
consulted from neonatologists. In older children who were able to self-report their pain, pain scores were asked from
numerical rating scale or face-pain scale. Pain scores were measured using Children’s Hospital of Eastern Ontario Pain
Scale (CHEOPS) for children under 7 years who cannot self-report pain score, and Neonatal and Infant Pain Scale
(NIPS) for infants up to 12 months. Although infants and toddlers cannot describe pain characteristics, pain specialists
were consulted in those with difficult-to-manage pain. Neuropathic pain in young children is assessed meticulously by
physical examination and behavioral observation. Impact of pain, related medical conditions, and functional assessment
for sleep, school, social, and sports were assessed in all children as appropriated with age.

The Chronic Pain Service operates 5 days/week by 8 adult pain physicians who previously provided care to both adult
and pediatric patients. Due to the different characteristic of pediatric patients, a Pediatric Chronic Pain Service was
formally established in August 2021 to care for both in-patient and out-patient persistent pain. The pediatric pain section
receives outpatient appointments once a week. The care is provided by two pediatric pain physicians (anesthesiologists;
TK and SM), and three pain nurses. After initial assessment by the pain physician, a multidisciplinary team is available
upon consultation. It should be noted that our clinic does not have direct access to physical therapy or psychology
services — these are assigned through the corresponding medical specialty department. The decision to consult is initiated
by the attending pain physician.

Rehabilitation is provided by one of the two pediatric rehabilitation physicians, who may assign a physical therapist.
The availability of physical modalities includes desensitization, hydrotherapy, cryotherapy, graded exercise and func-
tional training, heat and cold modalities, orthosis, aroma massage, and electrical therapy—transcutaneous electrical nerve
stimulation (TENS), extracorporeal magnetotransduction therapy (EMTT), and peripheral magnetic stimulation (PMS).
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Psychiatric consultation is provided by the pediatric psychiatry team, of which one psychiatrist has specialized in pain
management. A psychologist may then be involved in the care of the patient. Psychological treatment involves cognitive-
behavioral therapy (CBT), school intervention, and family counselling. In our institution, psychoeducational interven-
tions were provided by both physical medicine and psychiatric department. All healthcare providers in the hospital
(except pediatric psychiatrists and psychologists from the Department of Pediatrics) provide care to both pediatric and
adult patients.

Data Collection

We retrospectively collected data from a database that has been prospectively maintained since the formal initiation of a pediatric
chronic pain service in the hospital. Demographic data, primary medical diagnosis, pain diagnosis, pain characteristics
(nociceptive or neuropathic), psychological diagnosis, and multidisciplinary management were collected. Data during each
hospital admission and each outpatient visit were reviewed. Pain-related diagnoses were then coded into the 11™ revision of the
International Classification of Diseases (ICD-11) of the World Health Organization (WHO)."” The person responsible for coding
was a pediatric pain specialist (TK), using the WHO website: https://icd.who.int/browsel1/I-m/en/. Discharge outcome was

collected on the 120™ day after enrollment of the last patient in December 2023.

Sample Size Calculation

Regarding inpatient characteristics of the child admitted with chronic pain, Coffelt et al'?

reported the prevalence of
psychiatric morbidity as 44% among 3752 children. In our study, we estimated the prevalence of psychiatric morbidity as
0.40, confidence level 0.95, 2-sided interval, and error 0.10. The calculated sample size was expected to be 93 patients.

Statistical Analysis

Descriptive statistics were used to describe demographic data, pain diagnosis, pain management and outcomes. Non-
pharmacological and pharmacological management were reported as frequencies (%) with a 95% confidence interval
(CI). The CI was calculated using the Wilson Score method. Subgroup analysis for multidisciplinary consultation and
pain management was categorized by pain diagnoses. Psychiatric disorder and rehabilitation were compared between
pain diagnosis using Chi-square test. Loss to follow-up was described in outcomes. Cancer status was categorized for
subgroup analysis for patient outcomes due to the impact on survival. Subgroup analysis stratified by age was conducted
for pain diagnosis. The age group was stratified into 0-6, 7-11, and 12—17 years old. Data were analyzed using IBM
SPSS Statistics for Windows (version 29.0.2.0; IBM Corp., Armonk, NY, USA).

Results

During the 29-month study period, there were 99 patients included in the study resulting in a total of 285 encounters (188
outpatient visits, 97 inpatient admissions with 3,159 admission days). No participants were excluded or withdrawn due to
incomplete data. Mean (SD) age of the patients was 11.5 (4.8) years old. Most patients were male sex (60.6%). Forty-
seven (47.5%) patients had malignancy as co-morbidity. Other demographic data are presented in Table 1.

There was no patient diagnosed with chronic primary pain during the study period. The most common diagnoses were
chronic cancer-related pain (43.4%), chronic neuropathic pain (21.2%), and acute pain (16.2%). Details of pain diagnoses
are presented in Table 2.

Non-pharmacological and pharmacological managements are described in Table 3. Forty-six (46.5%) patients were
sent for psychiatric consultation (95% CI 37.0-56.2), which turned out to be 36 (36.4%) patients who had psychiatric
disorders (95% CI 27.6—46.2). Ten (10.1%) patients received psychiatric consultation but were diagnosed as having no
major psychiatric disorder or a normal reaction. The psychiatric morbidities included adjustment disorder (13 patients,
13.1%), depressive disorder (12 patients, 12.1%), anxiety disorder (4 patients, 4.0%), and others (7 patients, 7.1%). Five
patients had multiple psychological diagnoses. Fifty-six (56.6%) patients had rehabilitation (95% CI 46.7-65.9). Twenty
(20.2%) patients required both psychiatric and rehabilitation treatments. The most common medications prescribed in
this study were gabapentinoids (68.7%). Opioids were prescribed for chronic cancer pain or persistent nociceptive pain.
Intravenous patient-controlled analgesia was provided for acute on top of chronic pain. In complicated patients requiring
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Table 1 Demographic Data (N=99)

Patients’ Characteristics Mean (SD) or Number (%)

Age (years) 1.5 (4.8)

Male sex 60 (60.6%)

Malignancy 47 (47.5%)

Primary physician

® Pediatrics 67 (67.7%)

® Surgery 22 (22.2%)

® Orthopedics 10 (10.1%)

Primary medical diagnosis

® Disease, non-cancer 32 (32.3%)

® Solid organ cancer 36 (36.4%)

® Hematologic cancer I (11.1%)

® Trauma 17 (17.2%)

® Chronic medical condition 3 (3.0%)

Pain characteristics

® Nociceptive 89 (89.9%)

® Neuropathic 62 (62.6%)

Table 2 Pain Diagnosis (N=99)
ICD-11 Pain Diagnosis N (%) Subgroup N (%)
MG 30.0 Chronic primary pain 0
MG30.1 Chronic cancer related pain 43 (43.4%)
MG30.10 ® Chronic cancer pain 41 (41.4%)
MG30.11 ® Chronic post cancer treatment pain 2 (2.0%)
MG30.2 Chronic postsurgical or posttraumatic pain 3 (3.0%)
MG30.21 ® Chronic postsurgical pain 2 (2.0%)
MG30.2Y ® Other chronic postsurgical and posttraumatic pain 1 (1.0%)
MG30.3 Chronic secondary musculoskeletal pain 3 (3.0%)
MG30.30 ® Chronic secondary MSK pain from persistent inflammation 1 (1.0%)
MG30.31 ® Chronic secondary MSK pain associated with structural changes 2 (2.0%)
MG30.4 Chronic secondary visceral pain 6 (6.1%)
MG30.40 ® Chronic visceral pain from mechanical factors 1 (1.0%)
MG30.42 ® Chronic visceral pain from persistent inflammation 5 (5.1%)
MG30.5 Chronic neuropathic pain 21 (21.2%)
MG30.50 ® Chronic central neuropathic pain 1 (1.0%)
MG30.51 ® Chronic peripheral neuropathic pain 20 (20.2%)
MG30.6 Chronic secondary headache and orofacial pain 1 (1.0%)
MG30.65 ® Chronic secondary headache or orofacial pain associated with cranial or cervical vascular disorder 1 (1.0%)
MG3I Acute pain 16 (16.2%)
MG31.2 ® Acute postoperative pain, not elsewhere classified 3 (3.0%)
MG31.Y ® Other specified acute pain 13 (13.1%)
KD36 Withdrawal symptoms from therapeutic use of drugs in newborn 6 (6.1%)
Abbreviation: ICD-I I, International Classification of Diseases-| .
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Table 3 Non-Pharmacological and Pharmacological Management
(N=99). Medications Were Administered via Oral Route if Not
Otherwise Specified

Modality of Treatment Number | Percent (95% CI)
Non-pharmacological management

Psychiatric treatment 36 36.4 (27.6-46.2)
Rehabilitation 56 56.6 (46.7-65.9)
Pharmacological management

Paracetamol 58 58.6 (48.7-67.8)
Non-steroidal anti-inflammatory drugs 21 21.2 (14.3-30.3)
Weak opioid 40 40.4 (31.3-50.3)
Opioid, oral 59 59.6 (49.7-68.7)
Opioid, intravenous 42 424 (33.2-52.3)
Fentanyl, patch 8.1 (4.2-15.1)
Intravenous patient-controlled analgesia 5.1 (2.2-11.3)
Ketamine, intravenous infusion 7.1 (3.5-13.9)
Lidocaine, intravenous infusion 2.0 (0.6-7.1)
Gabapentinoids 68 68.7 (59.0-77.0)
Tricyclic antidepressants 17 17.2 (11.0-25.8)
Benzodiazepine 30 30.3 (22.1-40.0)
Other psychiatric medications 31 31.3 (23.0-41.0)

high-dose opioid or uncontrolled mixed nociceptive-neuropathaic pain, opioid rotation and methadone were provided.
Among 59 (59.6%) patients who required strong oral opioids, methadone was prescribed in 9 (9.1%) patients. Overall, 54
(54.5%) patients were able to be discharged from the service, while 27 (27.3%) patients died (Table 4). Median
(interquartile range) duration of service was 2.3 (0.7, 7.6) months.

Subgroup analysis for psychiatric disorder and rehabilitation treatment was categorized by pain diagnoses and
described in Table 5. There was no statistical difference among different pain diagnoses for psychiatric disorders (p =
0.312), while there was statistical difference for rehabilitation consultation (p = 0.001). Types of medication for each pain
diagnosis are illustrated in Figure 1. Strong opioids were not utilized in chronic postsurgical pain and chronic secondary
musculoskeletal pain. We reported the use of intravenous ketamine or lidocaine infusion in chronic cancer-related pain,
chronic secondary visceral pain, chronic neuropathic pain, and acute pain.

To illustrate the distribution of age and pain diagnosis, 53 (53.5%) patients were adolescents (Table 6). In very young
children age 1-3 years, acute pain was reported in 3 patients (burn 2, toxic epidermal necrolysis 1). In infants <1 year,

Table 4 Outcomes of Patients, Data Presented as Number (%) or Median (Interquartile

Ranges)

Outcomes Non-Cancer (N=52) | Cancer (N=47) | Overall (N=99)
Continue treatment 7 (13.5%) 2 (4.3%) 9 (9.1%)

Off service 36 (69.2%) 18 (38.3%) 54 (54.5%)
Dead* 6 (11.5%) 2| (44.7%) 27 (27.3%)
Refer for palliative care 0 5 (10.6%) 5 (5.1%)
Refer to other hospitals 1 (1.9%) 1 (2.1%) 2 (2.0%)
Loss follow up 2 (3.8%) 0 2 (2.0%)
Duration of service (months) 2.5 (0.7, 9.6) 1.7 (0.7, 7.4) 2.3 (0.7, 7.6)

Notes: *Causes of death in non-cancer patients: |) gastrointestinal bleeding [chronic visceral pain from cirrho-
sis], 2) pneumonia and respiratory failure [chronic visceral pain from thalassemia], 3) gastrointestinal bleeding [acute
pain from abscess in aplastic anemia], 4) septic shock [acute pain from idiopathic toxic epidermal necrolysis], 5)
septic shock from infected peritoneal dialysis [acute pain from acute pancreatitis], 6) respiratory failure [withdrawal
symptoms in preterm infants].
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Table 5 Multidisciplinary Management Categorized by Pain Diagnosis

ICD-11 Pain Diagnosis Total (N=99) Psychiatric Rehabilitation
Treatment (N=36) (N=56)
MG 30.0 Chronic primary pain 0 0 0
MG30.1 Chronic cancer related pain 43 14 (32.6%) 18 (41.9%)
MG30.2 Chronic postsurgical or posttraumatic pain 3 2 (66.7%) 2 (66.7%)
MG30.3 Chronic secondary musculoskeletal pain 3 1 (33.3%) 3 (100.0%)
MG304 Chronic secondary visceral pain 6 4 (66.7%) 2 (33.3%)
MG30.5 Chronic neuropathic pain 21 9 (42.9%) 20 (95.2%)
MG30.6 Chronic secondary headache and orofacial pain | 0 1 (100.0%)
MG3I Acute pain 16 6 (37.5%) 6 (37.5%)
KD36 Withdrawal symptoms from therapeutic use of drugs in newborn 6 0 4 (66.7%)
P-value 0.312 0.001

withdrawal symptoms from therapeutic use of drugs in newborn were reported in 6 patients. The lowest age for patient
with chronic cancer pain was 4 years old, while the lowest age for chronic non-cancer pain was 5 years old (chronic
peripheral neuropathic pain).

Discussion

This study describes the characteristics of the Pediatric Chronic Pain Service in a developing country and emphasizes the
need for multidisciplinary care in the pediatric chronic pain service. The most common diagnosis was chronic cancer-
related pain (43.4%) followed by chronic neuropathic pain (21.2%), corresponding to ICD-11 codes MG30.1 and
MG30.5. These characteristics are similar to the report from another major tertiary care service in Thailand that chronic
pediatric pain patients consisted of cancer pain (89%) and neuropathic pain (11%).'® The requirement for psychological
therapy and rehabilitation was 36.4% and 56.6% of participants, respectively.

However, patients’ characteristics including proportion of pain diagnoses for chronic pediatric pain services in our
study differed from what has been reported in the literature. For example, most patients had chronic cancer pain while in
developed countries most patients had chronic non-cancer pain.'®° This could be explained by the fact that procedure-
related and cancer pain care are usually provided by acute pain and transitional pain services in North America.>' Since
most of the patients had chronic cancer pain, the number of inpatient services in this study were similar to outpatient
services. This also highlights the importance of ensuring a clear understanding of the term “chronic pain”. In our setting,
patients with pain persisting longer than 2 weeks or requiring special pain care would be accepted on to the Chronic Pain
Service, whereas most research focusing on chronic non-cancer pain uses a threshold of 3 months as the defining limit,
and usually deals with pain due to nociplastic or neuropathic pain, not ongoing tissue injury. For example, pediatric
patients with multiple injuries or extensive burns who are susceptible to chronic post-traumatic pain were also managed
initially by the Acute Pain Service and then transferred to the Pediatric Chronic Pain Service. Clinicians, researchers, and
administrators must be certain that they are all referring to the same condition when discussing chronic pain or
developing new programs.

Among non-pharmacological management, psychological therapy and rehabilitation were provided in 36.4% and
56.6% of participants, respectively. The prevalence of psychiatric comorbidity in this study is similar to 21-60% reported
in other studies.'>'* Konijnenberg et al explored children with chronic pain using a clinical and questionnaire model,
then categorized into low risk and high risk groups. The model was based on age, social-problem indicators, family
structure, parental somatization, and school problems. They reported the different proportions of psychiatric morbidity as
15-27% in the low risk group, and as high as 89-93% in the high risk group.'® Pediatric chronic pain treatment was not
based only on pharmacology, but success was achieved by a “3P” multidisciplinary approach (pharmacological, physical/
physiological and psychological strategies).” > The importance of 3P multidisciplinary approach can be elaborated by an
example of a 12-year-old boy diagnosed with enthesitis-related arthritis who experienced chronic musculoskeletal pain
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Figure | Pharmacological management categorized by pain diagnosis. Medications are defined as |) paracetamol, 2) non-steroidal anti-inflammatory drugs, 3) weak
opioid, 4) opioid, oral, 5) opioid, intravenous, 6) fentanyl, patch, 7) intravenous patient-controlled analgesia, 8) ketamine, intravenous infusion, 9) lidocaine, intravenous
infusion, 10) gabapentinoids, |1) tricyclic antidepressants, |12) benzodiazepine, |3) other psychiatric medications.

since 10 years old. He had severe bilateral hip pain, limiting walking upstairs and school attendance. He received

immunosuppressive therapy from pediatric rheumatologists. His pain medications included paracetamol, codeine,

gabapentin, tolperisone, and nortriptyline. Psychiatric evaluation revealed that he had undiagnosed autistic spectrum

disorder (high function), learning disability (writing) and anxiety disorder. He received psychoeducation to encourage
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Table 6 Pain Diagnosis Stratified by Age Groups

ICD-11 Pain Diagnosis Total (N=99) Age Group (Year)

0-6 (N=16) | 7-11 (N=30) 12-17

(N=53)

MG 30.0 | Chronic primary pain 0 0 0 0
MG30.1 | Chronic cancer related pain 43 4 (25.0%) 13 (43.3%) 26 (49.1%)
MG30.2 | Chronic postsurgical or posttraumatic pain 3 0 0 3 (5.7%)
MG30.3 | Chronic secondary musculoskeletal pain 3 0 0 3 (5.7%)
MG30.4 | Chronic secondary visceral pain 6 0 5 (16.7%) I (1.9%)
MG30.5 | Chronic neuropathic pain 21 2 (12.5%) 6 (20.0%) 13 (24.5%)
MG30.6 | Chronic secondary headache and orofacial pain | 0 0 1 (1.9%)
MG3I Acute pain 16 4 (25.0%) 6 (20.0%) 6 (11.3%)
KD36 Withdrawal symptoms from therapeutic use of drugs in newborn 6 6 (37.5%) 0 0

self-esteem, develop social and communication skills, mind-body connections, and appropriate emotional responses.
Family counselling and a school conference were arranged. He received strengthening exercises, total contact orthoses
for flexible flat feet, and electrical therapy (EMTT). The integrative interdisciplinary approach was proved to be an
effective intervention and cost-saving.® However, the limitation in our institution is that either Child Life support or
psychological strategies such as distraction or reframing technique were officially provided only if the patient received
psychiatric consultation. This finding emphasizes the importance of a multidisciplinary pain service.

The high proportion of cancer pain and injury-related pain in this study also explained the high proportion of male
patients instead of female patients in chronic non-cancer pain. The duration of service was short (2.3 months) due to the
high proportion of cancer patients, as the outcome was death in 27.3%. Patients with uncomplicated cancer pain are
usually managed by primary physicians, hematologists, oncologists, or the pediatric palliative care service. However,
complicated cancer patients are referred to the pediatric pain service. Although patients with chronic non-cancer pain are
mostly school age and adolescents, various types of chronic pain were also reported in 35 year-old age group.”>>* We
did not find chronic pain in children below 4 years of age in our small study.

Interestingly, chronic primary pain was not reported during the study period, this could be explained by the under-
recognition of this condition and resulting lack of referrals to the pediatric pain clinic. The Pediatric Pain Service is
a lesser known division in the hospital and very little known outside the hospital. As the program is in the early stages of
development, a wider advertising campaign to primary care physicians has not taken place. In the setting of a developing
county, chronic primary pain is underrecognized in medical practice and so is underreported in the literature.?

This study identified limitations of available medications in our country. Currently, strong intravenous opioids consist
of morphine, fentanyl, and pethidine. Fentanyl is only available as the transdermal patch. Strong oral opioids include
morphine syrup, morphine tablet (immediate and sustained release), and methadone. Oxycodone and hydromorphone are
not available. Due to the concept that children should return to normal activity as much as possible, our goal is that pain
should not be the main reason for school absence.” Even though communications between parents, teachers, and
healthcare providers were made, strong opioid administration during school time is still unacceptable in most of the
schools in Thailand. With the reasons of limited availability of strong opioid and school acceptance, the use of tramadol
and codeine in the pediatric population still exists despite the warning from the Centers for Disease Control and
Prevention.

There are several limitations to this study. First, this is a small, retrospective, single center study in a tertiary care
hospital of a developing country. Generalizability may be limited due to the specific setting. Second, characteristics of
chronic non-cancer pain among the population are likely to be underreported. Third, we were unable to report the
functional outcomes. Although functional outcomes were measured using Pediatric Quality of Life (PedsQL) question-
naire, the tool is not practical to accurately measure the outcome for inpatients. A few patients were restricted to bed due
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to pain, but most due to other medical instability, monitoring, or parenteral therapy, so it was difficult to assess or
encourage movement or physical activity.

Conclusions

The requirement for psychological therapy and rehabilitation was 36.4% and 56.6% of participants in the pediatric
chronic pain service in Thailand. Even though cancer-related and neuropathic pain are the predominant causes of
pediatric chronic pain in a tertiary-care setting within a developing country and the characteristics of the patients differed
from those of developed countries, the requirement for multidisciplinary approaches still remained. In a setting where
resources are limited, at-risk patients should be identified for appropriate management.
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