
UCSF
UC San Francisco Previously Published Works

Title
Assessment and Treatment of Pain in Hospitalized Children at a Tertiary Children’s 
Hospital: A Cross-Sectional Mixed Methods Survey

Permalink
https://escholarship.org/uc/item/5qf9t4cm

Journal
Children, 11(7)

ISSN
2227-9067

Authors
Roessler De Angulo, Nadia
Postier, Andrea C
Purser, Lisa
et al.

Publication Date
2024

DOI
10.3390/children11070874

Copyright Information
This work is made available under the terms of a Creative Commons Attribution 
License, available at https://creativecommons.org/licenses/by/4.0/
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/5qf9t4cm
https://escholarship.org/uc/item/5qf9t4cm#author
https://creativecommons.org/licenses/by/4.0/
https://escholarship.org
http://www.cdlib.org/


Citation: Roessler De Angulo, N.;

Postier, A.C.; Purser, L.; Ngo, L.; Sun,

K.; Friedrichsdorf, S. Assessment and

Treatment of Pain in Hospitalized

Children at a Tertiary Children’s

Hospital: A Cross-Sectional Mixed

Methods Survey. Children 2024, 11,

874. https://doi.org/10.3390/

children11070874

Academic Editor: Jennifer Stinson

Received: 29 May 2024

Revised: 11 July 2024

Accepted: 16 July 2024

Published: 19 July 2024

Copyright: © 2024 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

children

Article
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Methods Survey
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Stad Center for Pediatric Pain, Palliative & Integrative Medicine, Benioff Children’s Hospital, Department of
Pediatrics, University of California San Francisco, 1855 Fourth St., 4th Floor, San Francisco, CA 94158, USA;
andrea.postier@ucsf.edu (A.C.P.)
* Correspondence: nadia.roesslerdeangulo@ucsf.edu

Abstract: (1) Background: Acute pain in hospitalized children remains under-recognized and under-
treated. Our objective is to benchmark pain assessment, documentation, treatment, and patient
experience in children admitted to a US children’s hospital. (2) Methods: A cross-sectional, mixed-
method survey of pain for children hospitalized ≥24 h. Charts were reviewed for modalities of
pain assessment and treatment for all inpatients. If pain was documented, patients/caregivers were
surveyed regarding their experience with pain and its management. (3) Results: Chart review: All
107 patients had ≥1 pain score documented. A total of 47 patients had a pain score ≥0, 35 (74.5%)
of whom had ≥1 moderate-severe score. Seventy (65.4%) patients received ≥1 intervention for
pain, including medications from ≥1 class (e.g., opioids) (n = 55, 51.4%) and/or integrative/non-
pharmacologic intervention(s) (n = 39, 36.4%). There were assessment and documentation gaps.
Patient survey: A total of 39 (83.0%) interviews were attempted; 25 (53.2%) were completed. The
worst pain was mostly caused by acute illness (n = 13, 52%) and painful procedures (n = 10, 40%).
Suggestions for improvement included increasing the use of integrative modalities and optimizing
patient–clinician communication. (4) Conclusions: All patients admitted ≥24 h had ≥1 pain score
documented; however, gaps in documentation were common. Multimodal treatment and integrative
modalities were underutilized. Procedures were a frequent cause of under-treated pain, prompting
an institution-wide quality improvement project.

Keywords: hospital medicine; analgesia; pain; pediatrics; integrative medicine; needles; hospital
medicine; multimodal pain treatment

1. Introduction

Many hospitalized infants and children experience pain during hospitalization [1–11],
resulting in immediate and long-term consequences. Unrelieved pain puts children at
risk for distress, medical complications, increased and harder-to-relieve pain with future
procedures or admissions, medical trauma, needle phobia, and development of chronic
pain [12–16], which can negatively impact their future interactions with the healthcare
system (e.g., vaccine non-adherence) [14,15]. The high stakes of untreated pain in hos-
pitalized children have become increasingly recognized over the past two decades, with
major health organizations joining the call for pain recognition and treatment [17,18]. Pain
assessment, documentation, and management in hospitalized patients have subsequently
become integral to national, state, and local guidelines and policies in the US and are a
featured component of hospital accreditation standards [19,20].

Despite the increased recognition of pain underassessment, poor documentation, and
under-treatment of pain in hospitalized children, suboptimal pain management remains
common. Over the past 30 years, several surveys conducted in pediatric hospitals around
the world have affirmed this finding despite mounting evidence on how to recognize,
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prevent, and treat pain [1–11,21,22]. Interestingly, most of these findings originate from
academic tertiary centers with stringent evidence-based pain policies, developmentally
appropriate pain assessment tools, and specialized pediatric pain consultation teams.
Improvements in pain management have been reported following a QI initiative at a US
children’s hospital [23,24].

Acknowledging recent reports of continued suboptimal pain control, the purpose of
this chart review and patient survey was to benchmark pain assessment, documentation,
management, and patient experience during a 24-h period in hospitalized children at a
single tertiary institution to help inform our own quality improvement efforts, and prompt
readers to examine practices at their own institution.

2. Materials and Methods
2.1. Survey Design and Participants

This single-center, cross-sectional, mixed-method survey was conducted to character-
ize pain assessment, documentation, treatment, and patient experiences for all children
admitted to the 183-bed University of California San Francisco (UCSF) Benioff Children’s
Hospital (UCSF IRB exemption #21-33485). The survey was administered during two
unannounced consecutive weekdays in June 2018 as part of a QI project conducted by the
Pediatric Pain, Palliative, and Integrative Medicine (PPPIM) service to identify areas for
improvement and provide rapid, tailored feedback to each unit.

2.2. Existing Pain Policies

Currently, policies at our institution include the following: a comprehensive pain
history and assessment within 24 h of admission (including whether or not the patient
has pain in daily life, how they express pain, what makes pain worse, and what alleviates
pain); focused pain assessments and documentation of vital signs, before and after any
pain treatment, and as needed based on patient condition. Nursing staff are trained to use
clinically appropriate scales in each unit: the Neonatal Pain, Agitation, and Sedation Scale
(NPASS) [25,26] in the neonatal intensive care unit and the pediatric intensive care unit
(ICU); the Neonatal Infant Pain Scale (NIPS) [27] in term newborns to less than 1 year of age;
the revised Face, Legs, Activity, Cry, and Consolability Scale (r-FLACC) [28] in pediatric
patients ages 2 months to 18 years of age who are unable to self-report pain; the Wong-
Baker FACES® Pain Rating Scale (FPS-R) [29] in patients aged ≥3 years to adult and able to
recognize faces; the Verbal Descriptor Scale in patients >6 years and able to understand
terms mild, moderate, and severe as comparisons; and the Numeric Rating Scale (NRS) [30]
in patients aged ≥6 years to adult who understand numeric comparisons. On some units,
different scales may be utilized for the same patient depending on their unique needs (e.g.,
ability to self-report, availability of caregivers for proxy reporting, clinical circumstances,
and care needs). Pain re-assessment and documentation are required as follows: within
90 min following administration of oral, rectal, or enteral administered analgesics and
within 30 min of administration of intravenous, intramuscular, or subcutaneous analgesics,
or initiation of epidural/peripheral nerve infusion analgesics.

2.3. Chart Review Form and Patient/Caregiver Survey Instrument

The electronic medical record (EMR) review focused on demographics (age, sex,
preferred language, admission diagnosis, length of stay, primary service, and location
of care), pain assessment in the past 24 h (scales used, scores, number of assessments,
re-assessments after intervention), pain interventions (medications with route and number
of doses, non-pharmacologic/integrative modalities), and whether the PPPIM service
had been consulted. Interventions for pain were classified as pharmacologic or non-
pharmacologic/integrative. It was also noted if the admission pain assessment had been
completed by the patient’s admitting nurse within 24 h of admission, as required by
institutional policy (presence of pain on admission, type of pain, ways child communicates
pain, pain regimens).



Children 2024, 11, 874 3 of 12

Pharmacologic interventions included pain medications divided into 3 categories: basic
analgesia (e.g., acetaminophen or non-steroidal anti-inflammatory medications [NSAIDs]),
opioids (excluding opioids received for sedation), and adjuvants (e.g., gabapentinoids,
muscle relaxants). Non-pharmacologic/integrative interventions were categorized into
five broad categories: local (e.g., heat/cold), distraction, emotional support, positioning,
and relaxation techniques.

The patient/caregiver survey was adapted from previous surveys with permission [1,7].
The first survey item was a screening question to determine if the patient had experi-
enced pain during the previous 24 h (yes/no). If the patient had not experienced pain,
the interview was not undertaken. Pain intensity scores at the time of interview and their
worst pain in the past 24 h were assessed using the NRS or FPS-R, depending on age. Pa-
tients/caregivers were also asked what caused the worst pain they experienced in the hospi-
tal, pain interventions received (i.e., analgesic medications, non-pharmacologic/integrative
medicine therapies such as massage or aromatherapy), and their helpfulness (5-point Likert
scale from very unhelpful to very helpful), satisfaction with pain management (5-point
Likert scale from very dissatisfied to very satisfied), interventions that worked well, and
what could have been done better. They were also asked about their pain prior to ad-
mission, including the intensity and cause of the worst pain they had experienced prior
to admission.

2.4. Classification of Level of Pain

In order to standardize pain intensity categories across patients and to account for
the variety of different pain scales used by hospital staff in different clinical situations,
we classified pain as absent for scores of 0 or “none”; mild for scores of 1–3 on a numeric
scale (i.e., NRS25, r-FLACC), FPS-R, NIPS, NPASS, or non-numeric verbal descriptors such
as “none” or “mild” if a standardized pain scale was not used [1,3,6]. Pain was labeled
“moderate” to “severe” for scores of ≥4 on a 0–10 scale, including the NRS-R, FLACC,
FPS-R, NIPS [31], NPASS (pain component) [31,32], a “yes” answer on “assume pain is
present”, or a verbal description indicating moderate or severe pain.

2.5. Patient/Caregiver Survey Administration

Children or their caregivers were invited to participate by a pediatric pain nurse if
they were receiving care in one of eight inpatient units of the children’s hospital: two
acute care, one hematology–oncology, one bone marrow transplant, and four ICUs. The
survey was not announced to hospital staff to minimize the Hawthorne effect, whereby
staff modify their practice knowing it is being observed. An attempt was made to interview
all patients/caregivers present on the 8:00 am census and who had been admitted for at
least 24 h. Patients/caregivers were interviewed only once, even if they remained on the
census the next day. Patients were interviewed directly whenever possible if they were
at least school-aged, agreed to participate in the survey, were developmentally able to
understand and answer the questions, and if their clinical status allowed it. When those
conditions were not fulfilled, the caregiver who was at the bedside was interviewed as a
proxy for the child. Before the interview, the project was introduced to the patient and
caregivers, and verbal consent and assent were obtained. Up to three attempts were made
to locate the child and their caregivers over the course of the day. If a patient/caregiver
was unavailable after three attempts, only the data from the chart review was used. The
chart reviews and interviews were conducted by four pediatric pain nurses. A pilot run
was conducted with 12 patients, followed by a debrief to reduce inter-rater variability and
standardize data collection processes. Results of the survey and practice feedback were
sent to all unit managers within two days.

2.6. Statistical Analysis

Descriptive data are presented as numbers, percentages, medians, and interquartile
(IQR) ranges. A one-way analysis of variance (ANOVA) was run to examine the rela-
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tionship between frequency of assessment and categorical (mild, moderate, severe) pain
scores, and all other associations were examined with chi-square or Fisher’s exact tests.
p-values < 0.05 were considered statistically significant. Patient/caregivers’ answers to
open-ended questions were analyzed using qualitative content analysis [33]. Because chart
data were collected by clinicians during usual clinical care, we were unable to control for
missing data. No adjustments or imputations were made for missing qualitative data,
resulting in different n’s for each analysis. Statistical analyses were performed using IBM
SPSS statistical software (SPSS V.27 Inc., Armonk, NY, USA).

3. Results
3.1. Patient and Caregiver Characteristics

Among the 116 patients listed on the morning census, 107 had been admitted for at
least 24 h. A total of 39 of 47 (83.0%) patients with documented pain were located for the
survey, and 25 (53.2%) patients and caregivers completed it. Most interview respondents
(n = 18, 69.2%) were parents (Table 1).

Table 1. Patient characteristics.

n (%)

Admitted > 24 h 107
Length of stay in days: Median (min, max) 15 (1, 176)

Age
<6 months 46 (43.0)

6 months–2 years 11 (10.3)
3–6 years 12 (11.2)
7–12 years 14 (13.1)
13+ years 24 (22.4)

Sex
Female 57 (53.3)
Male 50 (46.7)

Language
English 99 (92.5)
Spanish 5 (4.7)
Other * 3 (2.8)

Location of care
Neonatal ICU 29 (27.1)

Pediatric ICU (including cardiac) 31 (29.0)
Acute care units (medico-surgical, transitional care unit) 30 (28.0)

Hematology–oncology 17 (15.9)
Admission diagnosis

Hematologic–oncologic 16 (15.0)
Cardiovascular 19 (17.8)

Newborn-related, non-cardiovascular 28 (26.2)
Neurological 11 (10.3)
Respiratory 7 (6.5)

Other systems (endocrine, renal, GI) 25 (23.4)
Unknown 1 (0.9)
Interviews
Attempted 39 (36.4)

Patient/caregiver endorsed no pain in past 24 h 13 (12.1)
Patient had pain and survey was answered 25 (23.4)

Respondent
Mother 14 (53.8)
Father 2 (7.7)

Both parents 2 (7.7)
Patient 5 (19.2)
Other ** 2 (7.7)

* Other languages: Tagalog, Tigrinya, unknown. ** Other respondents: aunt, unknown.
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3.2. Pain Assessment

All 107 patients had at least one pain assessment in the previous 24 h. The median
number of assessments per patient in the 24-h timeframe was 8 (range 1–22) (Figure 1).
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Figure 1. Number of assessments per patient documented in the past 24 h.

A pain score of mild to severe was recorded in the chart ≥1 time in the past 24 h
for 47/107 patients (43.9%), with the worst pain level in 24 h being mild in 12 (11.2%
of all patients, 25.5% of patients with any pain) and moderate to severe in 35 (32.7% of
all patients, 74.5% of patients with any pain). Children aged 6 months and older were
statistically significantly more likely to have moderate to severe pain recorded in their chart
(41.0%) compared to children younger than 6 months of age (21.7%) (x2 = 6.045, p = <0.05).
The complete nursing pain assessment required on admission had been completed within
24 h of arrival for 49 (45.8%) patients. Of the 70 patients who had received at least one
intervention for pain, the pain was re-assessed after each documented intervention in 20/70
(28.6%) patients. The more pain assessments a child had in the past 24 h, the more likely
they were to have at least one moderate to severe pain score documented (yes/no) in the
medical record (F = 8.229, p < 0.001).

3.3. Pain Interventions

Of the 107 total patients, 70 (65.4%) received ≥1 intervention targeting pain (medications
and/or non-pharmacologic/integrative modalities), including most of those with any pain
recorded in their chart (42/47, 89.4%), and 28/60 (46.7%) of those who only had pain scores
of 0 recorded in their chart. A total of 24 of the 47 patients with at least mild pain (51.1%)
received a combination of medications and non-pharmacologic/integrative therapies.

3.3.1. Pharmacologic Pain Interventions

Pain medications were administered to 55 of 107 total patients (51.4%), including
39/47 patients with ≥1 mild pain score documented (83.0%). Many patients who received
medications received ≥1 basic analgesic medication (n = 35/55, 63.6%), ≥1 opioid (n = 35,
63.3%), and 13 (23.6%) received ≥1 adjuvant (Table 2). Over half (n = 29/55, 52.7%) received
multimodal pharmacologic treatment: a combination of 2 categories of pain medications
(n = 25, 45.5%) or all 3 categories (n = 4, 7.2%). Over a third of patients receiving opioids
did not receive basic analgesic medications (n = 15/35, 42.9%), and 9 (x/x, %) patients
received pain medications despite having a maximum pain score of zero.
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Table 2. Pharmacologic Pain Management Interventions in The Past 24 h in The 55 Patients Who
Received Analgesics.

n (%)

Basic analgesia 35 (63.6)
Acetaminophen 33 (60.0)

Ibuprofen 4 (7.3)
Ketorolac 3 (5.5)
Naproxen 1 (1.8)

Opioids 35 (63.6)
Morphine 14 (25.5)
Fentanyl 1 (1.8)

Hydromorphone 11 (20.0)
Methadone 3 (5.5)
Oxycodone 10 (18.2)

Adjuvant analgesia 13 (23.6)
Gabapentin 6 (10.9)

Topical lidocaine 3 (5.5)
Cyclobenzaprine 1 (1.8)

“Magic Mouthwash” (lidocaine, diphenhydramine, antacid) 1 (1.8)
Ketamine 1 (1.8)
Sucrose 1 (1.8)

3.3.2. Non-Pharmacologic/Integrative Pain Interventions

A total of 39 of 107 patients (36.4%) received ≥1 non-pharmacologic/integrative
intervention, including nearly half (n = 23/47, 48.9%) of patients with a documented
pain score of at least mild. Most patients who received non-pharmacologic/integrative
therapies received at least one type (28/39, 71.8%): positioning/holding/environmental
change (28 times; 51.9%), distraction/music (12 times; 22.2%), emotional support/presence
(6 times; 11.1%), local modalities such as heat, cold, back rub, suction, oral care (6 times;
11.1%), and relaxation (2 times; 3.7%).

3.4. Pediatric Pain, Palliative and Integrative Medicine Consultation

Approximately one-third of patients with any documented pain received a PPPIM
consultation (n = 17/47, 36.2%), and 11/35 (31.4%) with moderate to severe pain received
a PPPIM consultation. Table 3 shows the characteristics of the 24/35 (68.6%) patients
with moderate to severe pain who did not receive a PPPIM consultation. Of those pa-
tients, 15 (62.5%) were 5 years of age or younger. Nearly two-thirds of the 24 patients
who did not receive a consultation were cared for by intensive care unit or hematology–
oncology/bone marrow transplant teams (n = 8/24 (33.3%) and n = 7 (29.2%), respectively).
Non-pharmacologic/integrative modalities were documented in 11 (45.8%) of these pa-
tients. One-third (n = 8, 33.3%) reported that their worst pain was related to a painful
procedure or surgery.
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Table 3. Patients with moderate to severe pain who did not receive a PPPIM consultation.

Patient No. Age
(Years or Months) Sex Admission Diagnosis LOS

(Days) Primary Team Pain Severity,
Patient Report

No. Pain
Assessments Analgesics Integrative

Modalities Painful Procedure

2 8 m M Sepsis due to MSSA 18 PICU Mild 15 Y Y Yes (needle pain)
3 10 y F Tachycardia 5 PICU N/A 8 Y N Unknown
5 2 m M Congenital ventriculomegaly of brain 1 PICU N/A 14 Y Y Yes (surgery)
6 6 m F Tachypnea 4 PICU Mild 6 Y Y Unknown

7 3 m M Polycystic renal disease with
renal ailure 83 PICU None 11 Y N Yes (skin biopsy)

16 3 y M Chronic granulomatous disease with
feeding difficulties 2 PHM None 7 Y N Unknown

34 15 y F Focal epilepsy 2 PHM N/A 10 Y N Unknown
35 14 y F Partial epilepsy 2 PHM N/A 9 Y N Unknown

65 18 y M Acute lymphocytic leukemia pre-bone
marrow transplant 8 BMT Moderate 8 Y N Unknown

70 19 y F Desmoplastic small cell tumor
post-bone marrow transplant 15 BMT N/A 13 Y N Unknown

71 4 y F Juvenile myelomonocytic leukemia 50 BMT N/A 14 Y Y Unknown
72 10 y M Cystitis post-bone marrow transplant 4 BMT Moderate 7 Y Y Unknown

73 2 m F Severe combined immunodeficiency
pre-bone marrow transplant 47 PHM Severe 7 Y N Unknown

74 20 y M T cell leukemia 12 HO Severe 8 Y N Yes (lumbar puncture)
75 3 yo M Medulloblastoma 15 HO Moderate 12 Y Y Unknown

81 5 y F Graft-versus-host disease complicating
bone marrow transplant 34 BMT N/A 9 Y N Unknown

86 12 y F Pulmonary stenosis 2 CTCU Mild 8 Y Y Yes (chest tube insertion)
88 5 m F Ventricular septal defect 6 CTCU N/A 11 Y N Unknown
95 9 m M Alagille syndrome post-liver transplant 13 TCU None 8 Y Y Unknown

96 18 y M End-stage renal disease
post-kidney transplant 6 TCU Moderate 8 Y Y Yes (Foley catheter

removal)

99 3 m M Hydrocephalus complicated
by seizures 8 TCU N/A 8 Y Y Unknown

127 2 m M Tracheo-esophageal fistula 63 CICU Mild 16 Y Y Yes (surgery)
128 3 y F Atrioventricular canal post-repair 10 CICU Moderate 9 Y Y Yes (surgery)
129 1 m M Truncus arteriosus 35 CICU N/A 15 N Y Unknown
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3.5. Patient Pain Experiences

A total of 39 patients/caregivers were approached and screened for an interview, 25
(64.1%) of whom reported pain in the past 24 h and were interviewed. The worst pain
level reported by these patients/caregivers was mild (n = 10, 40.0%), moderate (n = 10,
40%), and severe (n = 5, 20%). Ten (40%) reported multiple sources of pain in the past 24 h.
The most common causes of worst pain cited were acute illness (n = 13, 52%), procedures
(n = 10, 40%) such as needle pokes, dressing change, or central line placement, and surgery
(n = 2, 8%). There was no significant association between the categorical (mild, moderate,
severe) level of worst pain documented in the chart and the level of worst pain reported by
patients/caregivers.

When asked which interventions worked well for their pain, 10/25 patients did not
answer; of the 15 patients who responded, 6 (40.0%) cited a combination of pharmacologic
and non-pharmacologic/integrative modalities, 5 (33.3%) cited pharmacologic only, 3 (20%)
cited non-pharmacologic/integrative modalities only, and 1 (6.7%) cited communication.
When asked what could have been done better regarding their pain management, nearly
half (n = 9/21, 42.9%) of patients/caregivers who responded answered “nothing”, 5 (23.8%)
said they would have liked more integrative modalities, 4 (19%) mentioned improving com-
munication around pain, 2 (9.5%) said optimizing pain management around procedures,
and 1 (4.8%) said improving medication side effect management. Most patients/caregivers
were satisfied or very satisfied with pain control (n = 20, 87.0%); only 3 (13.0%) were neutral
or dissatisfied.

4. Discussion

This mixed-method, cross-sectional survey at a tertiary children’s hospital showed that
all 107 children admitted for at least 24 h had at least one pain evaluation documented in
their chart. Fifty-six percent of patients had no recorded pain; however, most of the patients
who had documented pain had scores indicating moderate to severe pain. About 90% of
patients who had experienced mild, moderate, or severe pain in the previous 24 h received
a pain intervention; however, multimodal analgesia and non-pharmacologic/integrative
modalities, and PPPIM consultations were under-utilized. Painful procedures were cited
by parents/caregivers as the source of worst pain by over a third of patients.

These findings establish a benchmark of pain assessment, prevalence, intensity, doc-
umentation, and treatment in children admitted to our institution, which is helpful in
comparing our pain management practices with other children’s hospitals and serves as a
pre-COVID-19 pandemic baseline for upcoming QI efforts at our campuses. Despite some
encouraging findings compared to prior surveys, these data also highlight the areas for
improvement that remain at a tertiary center with a pediatric pain management service,
despite literature on practice gaps published by other authors over the past two decades.

The rate of pain documentation in this study is higher than previously reported in
the literature. [1–4,6–10]. However, despite the documentation rate, we noticed two areas
where documentation was suboptimal. First, the nursing pain assessments on admission,
as required by policy, were completed within 24 h of arrival in only half of patients. Second,
a re-assessment of pain was documented after each intervention in less than a third of
patients. Furthermore, there were indirect signs of incomplete documentation of pain scores,
such as medications ordered for as-needed use for pain (including opioids, suggesting more
severe pain) even when pain scores were zero. Interestingly, we found that children with
more frequent assessments were significantly more likely to have at least one moderate
to severe pain score (p < 0.001). This could suggest that the more pain is evaluated, the
more likely that a child has moderate to severe pain or that the more pain a patient is
experiencing, the more likely they are to have frequent pain assessments. There are no
evidence-based standards regarding the frequency of pain assessment, but our institution’s
guidelines require a focused pain assessment with vital signs every 4 h, before and after
any pain treatment, and as needed based on patients’ conditions. Other institutions’ online
guidelines recommend evaluating and documenting pain at least once a shift, and more
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often for patients who had recent surgery, have pain, or are receiving an opioid infusion or
epidural medications [34].

We found that nearly half (44%) of patients and parents/caregivers reported a pain
score > 0 in the previous 24 h, and about 3/4 (74.5%) of those patients had moderate to
severe pain. Compared to prior studies, the prevalence of documented overall pain and
moderate to severe pain were higher (74.5% vs. 24–82%) [1–3,5–9,11]. In other words,
pain was documented for few patients, but when it was, it was more often moderate to
severe in intensity. This could be due to mild pain being less likely to be recorded in
the EMR. It is possible we did not include all children in the survey who actually had
pain during the past 24 h, thus underestimating pain, which is well described in the
literature [1,3,6,7,35–40]. This may also have contributed to the lack of association between
the severity of self-reported pain scores and pain scores documented in the EMR.

Our data suggest that painful procedures were likely an under-documented contribu-
tor to severe pain. In our sample, 40% of respondents attributed their worst pain to painful
procedures, which is consistent with ranges of 34–40% reported in prior studies [7–9,11].
Furthermore, one-third of patients with moderate to severe pain who did not receive a
PPPIM consultation reported that their worst pain was related to a painful procedure or
surgery, which was not evident upon chart review. Altogether, these findings suggest that
procedural pain might be overlooked as a cause of significant pain and likely is under-
documented and under-treated, as described in prior studies [1,3,4,6–11]. These findings
highlight the need for standardized policies with consistent implementation for painful pro-
cedures. We are currently preparing to implement an institution-wide QI project aimed at
preventing pain for the most common painful procedure: needle procedures. We will offer a
bundle of interventions (the “Comfort Promise”: topical anesthetic, sucrose/breastfeeding,
positioning, distraction) to children every time they undergo a needle procedure, similar to
another US children’s hospital [23].

Survey findings indicated 89% of children with documented pain received an interven-
tion for pain (pharmacologic and/or integrative), and 83% of children with documented
pain received pain medications, indicating that pain was untreated, similar to findings
from prior studies [1,3,7–10]. While these results are encouraging, we must strive to pre-
vent and treat pain 100% of the time. To address pain, a multimodal approach, including
non-pharmacologic/integrative therapies, is often the most effective [41]. Our work is
among the few recent surveys [4,6–10] examining the use of non-pharmacologic/integrative
modalities in greater detail. Despite 60% of interviewed patients citing multimodal
and/or non-pharmacologic/integrative modalities as the most helpful in treating their
pain, only half of patients with pain (51.0%) received a combination of pharmacologic
and non-pharmacologic/integrative therapies. These findings suggest that we should
strive to increase the use of multimodal strategies combining pharmacologic and non-
pharmacologic/integrative strategies. Since this survey was conducted, we have imple-
mented several QI measures, including launching a new order set to encourage the use
of multimodal analgesia and opioid-sparing analgesic medications, improving access to
non-pharmacologic/integrative modalities by expanding the integrative arm of our PPPIM
service, and facilitating clinicians’ direct access to aromatherapy.

Finally, three-fourths of patients with moderate to severe pain did not receive a PPPIM
consult, suggesting underutilization. Patient characteristics that may have contributed
to underutilization included age and referring unit. Specifically, patients with moderate
to severe pain without a consult were either very young (40% were below 1 year of age)
or older (29% were teenagers and young adults), which might reflect under-recognition
of moderate to severe pain and its impact on patients in those age groups. They were
also mostly cared for in intensive care units or oncologic/bone marrow transplant units,
which is likely a reflection of their disease severity and complexity or their subspecialists’
perception, experience, and/or level of comfort managing complex pain. These findings
draw our attention to profiles of patients who are more likely to experience moderate to
severe pain and may benefit from a specialized consultation. They also help us target our
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efforts to increase awareness of our teams’ spectrum of pain management services and the
benefits of consultation.

Limitations

This survey has several limitations. First, our survey may paint an incomplete picture
of our patients’ experiences with pain during their admission, with a risk of underestimating
pain, due to several factors. Only patients who had at least mild pain recorded in their chart
were interviewed, and reliance on likely incomplete (and sometimes evidently inaccurate)
EMR data implies that patients with pain are likely to have been missed. As a result, only
one-fourth of admitted patients were interviewed. Additionally, over 80% of interview
respondents were caregivers rather than patients themselves, as many patients could not
be interviewed directly due to being too young or too sick. It has also been shown that both
clinicians and caregivers widely underestimate pediatric patients’ pain, suggesting our pain
prevalence survey findings may be lower than actual pain prevalence [1,3,7,35,36,38–40].
Furthermore, painful procedures are often undertaken when caregivers are not present (e.g.,
blood draws early in the morning), potentially resulting in underreporting in this survey.
However, because of our retrospective survey design, we are unable to identify the cause
of missing data. This may have contributed to the small number of statistically significant
associations. Additionally, patients could have under-reported pain or dissatisfaction to
the surveyors, who were nurses with the pain team, for fear of compromising their care.
Second, there was wide variation in the types of scales used by the different units of our
hospital, requiring us to convert all scales to three categories of pain severity (no pain, mild
pain, moderate to severe pain). This may have resulted in loss of granularity of the data,
especially the inability to identify patients with severe pain. Additionally, pain scores alone
might not be optimal for identifying clinically significant pain, as levels of acceptable pain
vary from person to person [4,42]. Third, our survey did not include patients admitted
to the well-baby nursery, emergency department, post-anesthesia care unit, or visiting
outpatient clinics and labs, where patients routinely undergo painful procedures such
as circumcisions, suturing, and phlebotomy. Therefore, we may have missed patients
with significant pain, resulting in an underestimation of hospital-wide pain prevalence
and severity.

5. Conclusions

Our survey findings indicate that all patients admitted to our children’s hospital for
at least 24 h had at least one pain score recorded in their medical record and that most
patients with pain received a pain intervention. Multiple areas for improvement were
found, including consistency of pain documentation, use of routine assessment, greater use
of multimodal treatment strategies, including nonpharmacologic approaches, improving
adherence to established hospital pain protocols, and ensuring high visibility of pediatric
specialty pain services for children with clinically significant pain.

Author Contributions: Conceptualization, L.P., L.N. and K.S.; methodology, L.P., L.N. and K.S.;
software, A.C.P. and N.R.D.A.; validation, A.C.P. and N.R.D.A.; formal analysis, A.C.P. and N.R.D.A.;
investigation, L.P. and L.N.; resources, L.P., L.N., A.C.P. and N.R.D.A.; data curation, L.P., L.N. and
N.R.D.A.; writing—original draft preparation, N.R.D.A.; writing—review and editing, L.P., L.N.,
A.C.P., N.R.D.A. and S.F.; visualization, A.C.P. and N.R.D.A.; supervision (survey administration),
K.S. and L.P. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This QI project was granted exemption status (category 4) by
the UCSF Institutional Review Board. IRB #: 21-33485 Reference #: 311462. Approval date 26 April 2021.

Informed Consent Statement: Verbal informed consent was obtained from all subjects involved in
the study.



Children 2024, 11, 874 11 of 12

Data Availability Statement: The raw data supporting the conclusions of this article will be made
available by the authors on request.

Acknowledgments: The authors thank Alicia Heilman, RN, and Robin Alley, RN, for their contri-
bution to the original data collection. Requests for access to the de-identified dataset should be
addressed to the corresponding author.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Taylor, E.M.; Boyer, K.; Campbell, F.A. Pain in hospitalized children: A prospective cross-sectional survey of pain prevalence,

intensity, assessment and management in a Canadian pediatric teaching hospital. Pain Res. Manag. 2008, 13, 25–32. [CrossRef]
[PubMed]

2. Stevens, B.J.; Harrison, D.; Rashotte, J.; Yamada, J.; Abbott, L.K.; Coburn, G.; Stinson, J.; Le May, S. Pain assessment and intensity
in hospitalized children in Canada. J. Pain 2012, 13, 857–865. [CrossRef]

3. Harrison, D.; Joly, C.; Chretien, C.; Cochrane, S.; Ellis, J.; Lamontagne, C.; Regis, V. Pain prevalence in a pediatric hospital: Raising
awareness during Pain Awareness Week. Pain Res. Manag. 2014, 19, e24–e30. [CrossRef]

4. Birnie, K.A.; Chambers, C.T.; Fernandez, C.V.; Forgeron, P.A.; Latimer, M.A.; McGrath, P.J.; Cummings, E.A.; Finley, G.A.
Hospitalized children continue to report undertreated and preventable pain. Pain Res. Manag. 2014, 19, 198–204. [CrossRef]
[PubMed]

5. Kozlowski, L.J.; Kost-Byerly, S.; Colantuoni, E.; Thompson, C.B.; Vasquenza, K.J.; Rothman, S.K.; Billett, C.; White, E.D.; Yaster,
M.; Monitto, C.L. Pain prevalence, intensity, assessment and management in a hospitalized pediatric population. Pain Manag.
Nurs. 2014, 15, 22–35. [CrossRef] [PubMed]

6. Shomaker, K.; Dutton, S.; Mark, M. Pain Prevalence and Treatment Patterns in a US Children’s Hospital. Hosp. Pediatr. 2015, 5,
363–370. [CrossRef] [PubMed]

7. Friedrichsdorf, S.J.; Postier, A.; Eull, D.; Weidner, C.; Foster, L.; Gilbert, M.; Campbell, F. Pain Outcomes in a US Children’s
Hospital: A Prospective Cross-Sectional Survey. Hosp. Pediatr. 2015, 5, 18–26. [CrossRef]

8. Walther-Larsen, S.; Pedersen, M.T.; Friis, S.M.; Aagaard, G.B.; Rømsing, J.; Jeppesen, E.M.; Friedrichsdorf, S.J. Pain prevalence in
hospitalized children: A prospective cross-sectional survey in four Danish university hospitals. Acta Anaesthesiol. Scand. 2017, 61,
328–337. [CrossRef]

9. Cardona, C.V.; Rajah, C.; Mzoneli, Y.N.; Friedrichsdorf, S.J.; Campbell, F.; Cairns, C.; Rodseth, R.N. An audit of paediatric pain
prevalence, intensity, and treatment at a South African tertiary hospital. Pain Rep. 2019, 4, e789. [CrossRef]

10. Senger, A.; Bryce, R.; McMahon, C.; Baerg, K. Cross-sectional study of pediatric pain prevalence, assessment, and treatment at a
Canadian tertiary hospital. Can. J. Pain 2021, 5, 172–182. [CrossRef]

11. Andersson, V.; Bergman, S.; Henoch, I.; Simonsson, H.; Ahlberg, K. Pain and pain management in children and adolescents
receiving hospital care: A cross-sectional study from Sweden. BMC Pediatr. 2022, 22, 252. [CrossRef] [PubMed]

12. Weisman, S.J.; Bernstein, B.; Schechter, N.L. Consequences of Inadequate Analgesia During Painful Procedures in Children. Arch.
Pediatr. Adolesc. Med. 1998, 152, 147–149. [CrossRef] [PubMed]

13. Anand, K.J.S.; McIntosh, N.; Lagercrantz, H.; Pelausa, E.; Young, T.E.; Vasa, R. Analgesia and sedation in preterm neonates who
require ventilatory support: Results from the NOPAIN trial. Neonatal Outcome and Prolonged Analgesia in Neonates. Arch.
Pediatr. Adolesc. Med. 1999, 153, 331–338. [CrossRef] [PubMed]

14. Taddio, A.; Ipp, M.; Thivakaran, S.; Jamal, A.; Parikh, C.; Smart, S.; Sovran, J.; Stephens, D.; Katz, J. Survey of the prevalence of
immunization non-compliance due to needle fears in children and adults. Vaccine 2012, 30, 4807–4812. [CrossRef] [PubMed]

15. McMurtry, C.M.; Riddell, R.P.; Taddio, A.; Racine, N.; Asmundson, G.J.; Noel, M.; Chambers, C.T.; Shah, V.; Team, H.A. Far From
“Just a Poke”. Clin. J. Pain 2015, 31 (Suppl. S10), S3–S11. [CrossRef] [PubMed]

16. Noel, M.; Rabbitts, J.A.; Fales, J.; Chorney, J.; Palermo, T.M. The Influence of Pain Memories on Children’s and Adolescents’
Post-Surgical Pain Experience: A Longitudinal Dyadic Analysis. Health Psychol. 2017, 36, 987–995. [CrossRef] [PubMed]

17. World Health Organization Supports Global Effort to Relieve Chronic Pain. WHO|Regional Office for Africa. Available
online: https://www.afro.who.int/news/world-health-organization-supports-global-effort-relieve-chronic-pain (accessed on 10
December 2022).

18. The Declaration of Montreal|International Association for the Study of Pain. International Association for the Study of Pain (IASP).
Available online: https://www.iasp-pain.org/advocacy/iasp-statements/access-to-pain-management-declaration-of-montreal/
(accessed on 10 December 2022).

19. Improving the Quality of Pain Management through Measurement and Action|PDF|Joint Commission|Pain Management.
Scribd. Available online: https://www.scribd.com/doc/7563357/Improving-the-Quality-of-Pain-Management-Through-
Measurement-and-Action (accessed on 10 December 2022).

20. Committee On Fetus And Newborn And Section On Anesthesiology And Pain Medicine; Keels, E.; Sethna, N.; Watterberg, K.L.;
Cummings, J.J.; Benitz, W.E.; Eichenwald, E.C.; Poindexter, B.B.; Stewart, D.L.; Aucott, S.W.; et al. Prevention and Management of
Procedural Pain in the Neonate: An Update. Pediatrics 2016, 137, e20154271. [CrossRef]

https://doi.org/10.1155/2008/478102
https://www.ncbi.nlm.nih.gov/pubmed/18301813
https://doi.org/10.1016/j.jpain.2012.05.010
https://doi.org/10.1155/2014/737692
https://doi.org/10.1155/2014/614784
https://www.ncbi.nlm.nih.gov/pubmed/24809068
https://doi.org/10.1016/j.pmn.2012.04.003
https://www.ncbi.nlm.nih.gov/pubmed/24602421
https://doi.org/10.1542/hpeds.2014-0195
https://www.ncbi.nlm.nih.gov/pubmed/26136310
https://doi.org/10.1542/hpeds.2014-0084
https://doi.org/10.1111/aas.12846
https://doi.org/10.1097/PR9.0000000000000789
https://doi.org/10.1080/24740527.2021.1961081
https://doi.org/10.1186/s12887-022-03319-w
https://www.ncbi.nlm.nih.gov/pubmed/35513880
https://doi.org/10.1001/archpedi.152.2.147
https://www.ncbi.nlm.nih.gov/pubmed/9491040
https://doi.org/10.1001/archpedi.153.4.331
https://www.ncbi.nlm.nih.gov/pubmed/10201714
https://doi.org/10.1016/j.vaccine.2012.05.011
https://www.ncbi.nlm.nih.gov/pubmed/22617633
https://doi.org/10.1097/AJP.0000000000000272
https://www.ncbi.nlm.nih.gov/pubmed/26352920
https://doi.org/10.1037/hea0000530
https://www.ncbi.nlm.nih.gov/pubmed/28726472
https://www.afro.who.int/news/world-health-organization-supports-global-effort-relieve-chronic-pain
https://www.iasp-pain.org/advocacy/iasp-statements/access-to-pain-management-declaration-of-montreal/
https://www.scribd.com/doc/7563357/Improving-the-Quality-of-Pain-Management-Through-Measurement-and-Action
https://www.scribd.com/doc/7563357/Improving-the-Quality-of-Pain-Management-Through-Measurement-and-Action
https://doi.org/10.1542/peds.2015-4271


Children 2024, 11, 874 12 of 12

21. Johnston, C.C.; Abbott, F.V.; Gray-Donald, K.; Jeans, M.E. A survey of pain in hospitalized patients aged 4-14 years. Clin. J. Pain
1992, 8, 154–163. [CrossRef]

22. Marchetti, G.; Vittori, A.; Cascella, M.; Mascilini, I.; Piga, S.; Petrucci, E.; Castellano, A.; Caruso, R.; Francia, E.; Stocchi, F.; et al.
Pain prevalence and pain management in children and adolescents in an italian third level pediatric hospital: A cross-sectional
study. Ital. J. Pediatr. 2023, 49, 41. [CrossRef]

23. Postier, A.C.; Eull, D.; Schulz, C.; Fitzgerald, M.; Symalla, B.; Watson, D.; Goertzen, L.; Friedrichsdorf, S.J. Pain Experience in a US
Children’s Hospital: A Point Prevalence Survey Undertaken After the Implementation of a System-Wide Protocol to Eliminate or
Decrease Pain Caused by Needles. Hosp. Pediatr. 2018, 8, 515–523. [CrossRef]

24. Wilding, J.; Scott, H.; Suwalska, V.; Geddes, Z.; Venegas, C.L.; Long, D.; Macartney, G.; MacNeil, M.; Martelli, B.; Mervitz, D.;
et al. A Quality Improvement Project on Pain Management at a Tertiary Pediatric Hospital. Can. J. Nurs. Res. 2022, 54, 357–368.
[CrossRef] [PubMed]

25. Hummel, P.; Puchalski, M.; Creech, S.D.; Weiss, M.G. Clinical reliability and validity of the N-PASS: Neonatal pain, agitation and
sedation scale with prolonged pain. J. Perinatol. 2008, 28, 55–60. [CrossRef] [PubMed]

26. Hummel, P.; Lawlor-Klean, P.; Weiss, M.G. Validity and reliability of the N-PASS assessment tool with acute pain. J. Perinatol.
2010, 30, 474–478. [CrossRef] [PubMed]

27. Ge, X.; Tao, J.R.; Wang, J.; Pan, S.M.; Wang, Y.W. Bayesian estimation on diagnostic performance of Face, Legs, Activity, Cry, and
Consolability and Neonatal Infant Pain Scale for infant pain assessment in the absence of a gold standard. Pediatr. Anesth. 2015,
25, 834–839. [CrossRef] [PubMed]

28. Pedersen, L.K.; Rahbek, O.; Nikolajsen, L.; Møller-Madsen, B. The revised FLACC score: Reliability and validation for pain
assessment in children with cerebral palsy. Scand. J. Pain 2015, 9, 57–61. [CrossRef] [PubMed]

29. Hicks, C.L.; von Baeyer, C.L.; Spafford, P.A.; van Korlaar, I.; Goodenough, B. The Faces Pain Scale-Revised: Toward a common
metric in pediatric pain measurement. Pain 2001, 93, 173–183. [CrossRef]

30. Tsze, D.S.; von Baeyer, C.L.; Pahalyants, V.; Dayan, P.S. Validity and Reliability of the Verbal Numerical Rating Scale for Children
Aged 4 to 17 Years With Acute Pain. Ann. Emerg. Med. 2018, 71, 691–702.e3. [CrossRef] [PubMed]

31. Desai, A.; Aucott, S.; Frank, K.; Silbert-Flagg, J. Comparing N-PASS and NIPS: Improving Pain Measurement in the Neonate. Adv.
Neonatal Care 2018, 18, 260. [CrossRef] [PubMed]

32. Anestesia Pediatrica e Neonatale. Available online: http://www.anestesiarianimazione.com/2004/06c.asp (accessed on 29 June 2023).
33. Stemler, S. An overview of content analysis. Pract. Assess. Res. Eval. 2001, 7, 17. [CrossRef]
34. Paediatric Pain. Paediatric Pain Assessment. Starship Child Health. Published 22 February 2023. Available online: https:

//starship.org.nz/guidelines/paediatric-pain-assessment/ (accessed on 12 June 2023).
35. Chambers, C.T.; Reid, G.J.; Craig, K.D.; McGrath, P.J.; Finley, G.A. Agreement between child and parent reports of pain. Clin. J.

Pain 1998, 14, 336–342. [CrossRef]
36. Singer, A.J.; Gulla, J.; Thode, H.C. Parents and practitioners are poor judges of young children’s pain severity. Acad. Emerg. Med.

2002, 9, 609–612. [CrossRef]
37. Harrison, A. Comparing nurses’ and patients’ pain evaluations: A study of hospitalized patients in Kuwait. Soc. Sci. Med. 1993,

36, 683–692. [CrossRef] [PubMed]
38. Khin Hla, T.; Hegarty, M.; Russell, P.; Drake-Brockman, T.F.; Ramgolam, A.; von Ungern-Sternberg, B.S. Perception of Pediatric

Pain: A comparison of postoperative pain assessments between child, parent, nurse, and independent observer. Pediatr. Anesth.
2014, 24, 1127–1131. [CrossRef] [PubMed]

39. Brudvik, C.; Moutte, S.D.; Baste, V.; Morken, T. A comparison of pain assessment by physicians, parents and children in an
outpatient setting. Emerg. Med. J. 2017, 34, 138–144. [CrossRef] [PubMed]

40. Payson, A.; Pulido, A.; San Martin, S.; Garlesky, C.; Garcia, E.; Reyes, C.; Reyes, M.; Leyenaar, J. Inequities in Pain Assessment
and Care of Hospitalized Children With Limited English Proficiency. Hosp. Pediatr. 2022, 12, 561–568. [CrossRef] [PubMed]

41. Friedrichsdorf, S.J.; Goubert, L. Pediatric pain treatment and prevention for hospitalized children. Pain Rep. 2020, 5, e804.
[CrossRef]

42. Birnie, K.A.; McGrath, P.J.; Chambers, C.T. When does pain matter? Acknowledging the subjectivity of clinical significance. Pain
2012, 153, 2311–2314. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1097/00002508-199206000-00015
https://doi.org/10.1186/s13052-023-01439-2
https://doi.org/10.1542/hpeds.2018-0039
https://doi.org/10.1177/08445621211047716
https://www.ncbi.nlm.nih.gov/pubmed/34747224
https://doi.org/10.1038/sj.jp.7211861
https://www.ncbi.nlm.nih.gov/pubmed/18165830
https://doi.org/10.1038/jp.2009.185
https://www.ncbi.nlm.nih.gov/pubmed/19924132
https://doi.org/10.1111/pan.12664
https://www.ncbi.nlm.nih.gov/pubmed/25929312
https://doi.org/10.1016/j.sjpain.2015.06.007
https://www.ncbi.nlm.nih.gov/pubmed/29911640
https://doi.org/10.1016/S0304-3959(01)00314-1
https://doi.org/10.1016/j.annemergmed.2017.09.009
https://www.ncbi.nlm.nih.gov/pubmed/29107409
https://doi.org/10.1097/ANC.0000000000000521
https://www.ncbi.nlm.nih.gov/pubmed/29889729
http://www.anestesiarianimazione.com/2004/06c.asp
https://doi.org/10.7275/z6fm-2e34
https://starship.org.nz/guidelines/paediatric-pain-assessment/
https://starship.org.nz/guidelines/paediatric-pain-assessment/
https://doi.org/10.1097/00002508-199812000-00011
https://doi.org/10.1197/aemj.9.6.609
https://doi.org/10.1016/0277-9536(93)90065-C
https://www.ncbi.nlm.nih.gov/pubmed/8456338
https://doi.org/10.1111/pan.12484
https://www.ncbi.nlm.nih.gov/pubmed/25074484
https://doi.org/10.1136/emermed-2016-205825
https://www.ncbi.nlm.nih.gov/pubmed/27797872
https://doi.org/10.1542/hpeds.2021-006445
https://www.ncbi.nlm.nih.gov/pubmed/35499379
https://doi.org/10.1097/PR9.0000000000000804
https://doi.org/10.1016/j.pain.2012.07.033

	Introduction 
	Materials and Methods 
	Survey Design and Participants 
	Existing Pain Policies 
	Chart Review Form and Patient/Caregiver Survey Instrument 
	Classification of Level of Pain 
	Patient/Caregiver Survey Administration 
	Statistical Analysis 

	Results 
	Patient and Caregiver Characteristics 
	Pain Assessment 
	Pain Interventions 
	Pharmacologic Pain Interventions 
	Non-Pharmacologic/Integrative Pain Interventions 

	Pediatric Pain, Palliative and Integrative Medicine Consultation 
	Patient Pain Experiences 

	Discussion 
	Conclusions 
	References



