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Studies from the 1990s revealed that as many as three-quarters of 
pediatric inpatients report moderate to severe pain (1-3). More 

recent studies continue to report high rates of moderate to severe pain 
among hospitalized children (21% to 64%) (4-9). Although some 
improvements are noted following targeted pain knowledge transla-
tion initiatives (10), research involving eight pediatric hospitals in 
Canada revealed the continued regular occurrence of painful proced-
ures with inadequate pain assessment and pain management (11,12). 
Overall, these studies reach the disconcerting conclusion that a large 
number of pediatric inpatients experience undertreated pain despite 
many advances in effective pain assessment and treatment (13,14). 
Despite providing valuable information regarding pain assessment and 
management, recent studies such as these, based exclusively on 
inpatient medical chart review, are limited by the absence of patient 
report (5,10-12). Furthermore, previous research has not considered 

pain treatment thresholds (ie, the point when patients want some-
thing to relieve their pain) (15,16). The aim of the present study was 
to more accurately capture pediatric inpatient pain prevalence and 
treatment adequacy by accounting for pain treatment thresholds, an 
approach recently recommended to be more consistent with the sub-
jective nature of pain (17). This approach was taken because children 
and their parents have previously reported considerable variability in 
pain treatment thresholds following major and minor surgery, reflect-
ing individual preferences for pain treatment not explained by time 
elapsed since surgery, or child age or sex (15,16). 

Our primary objective was to obtain a cross-section of pain experi-
ences among hospitalized children. Using patient or parent interviews 
and medical chart review of the previous 24 h of hospitalization, 
the present study examined: the prevalence of pain in pediatric 
inpatients; major sources of pain; perceptions and documentation of 
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BACkgRouND: Published reports of substantial rates of moderate to 
severe pediatric inpatient pain tend to overlook lower-intensity pain that 
may be clinically significant.
oBjECTIvE: To document the prevalence of clinically significant pain 
in pediatric inpatients by considering the pain threshold at which each 
child desires intervention, and to assess sources of pain, pain assessment 
and intervention, and relationships among demographic and medical vari-
ables to reported pain. 
METHoDS: Inpatients or their parents on four hospital units during four 
nonconsecutive days were eligible for inclusion. Interviews (76 parents; 
31 patients) captured experiences of 107 inpatients (three weeks to 
18 years of age) including current, worst and usual pain, pain treatment 
thresholds, sources of pain and help received during the previous 24 h. A 
chart review provided data regarding demographic and medical variables, 
and pain assessment and management. 
RESuLTS: In total, 94% of patients experienced pain. The prevalence of 
clinically significant pain was 8% (current), 62% (worst) and 24% (usual). 
Current and worst pain was primarily procedural, and usual pain was pri-
marily disease related. On average, patients had 4.03 documented pain 
assessments over 24 h. Caregiver responses (eg, reassurance) and nonphar-
macological interventions were frequently reported (>90%) but infre-
quently documented (<50%); 66% of patients received pharmacological 
interventions. Younger patients received fewer pain assessments and opi-
oids. Patients with clinically significant usual pain were more likely to have 
undergone surgery, and receive more pain assessments and interventions.
CoNCLuSIoNS: While recent studies suggest reduced pain in pediatric 
inpatients, the present findings reveal a continued high frequency of 
undertreated pain. High rates of procedural pain are preventable and 
should be targeted given the underutilization of pain management 
strategies.
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Les enfants hospitalisés continuent de signaler 
des douleurs non traitées et évitables

HISToRIQuE : Les rapports publiés de taux importants de douleur 
modérée à grave chez les patients hospitalisés en pédiatrie ont tendance à 
sous-estimer la douleur de faible intensité qui peut être significative sur le 
plan clinique.
oBjECTIF : Étayer la prévalence de la douleur importante sur le plan 
clinique chez les patients hospitalisés en pédiatrie en évaluant le seuil de 
douleur auquel chaque enfant désire une intervention et évaluer les sources 
de douleur, d’évaluation de la douleur et d’intervention ainsi que le lien 
entre les variables démographiques et médicales et la douleur déclarée.
MÉTHoDoLogIE : Les patients hospitalisés ou leurs parents provenant 
de quatre unités hospitalières pendant quatre jours non consécutifs étaient 
admissibles à l’étude. Les entrevues (76 parents; 31 patients) ont saisi les 
expériences de 107 patients hospitalisés (de trois semaines à 18 ans), y com-
pris la douleur courante, pire et habituelle, les seuils de traitement de la dou-
leur, les sources de douleur et l’aide reçue pendant les 24 heures précédentes. 
Une analyse des dossiers a permis d’obtenir des données sur les variables 
démographiques et médicales, l’évaluation et la gestion de la douleur.
RÉSuLTATS : Au total, 94 % des patients ont ressenti des douleurs. La 
prévalence de douleur importante sur le plan clinique s’élevait à 8 % (cou-
rante), 62 % (pire) et 24 % (habituelle). La douleur courante et pire était 
d’abord liée aux interventions, et la douleur habituelle était d’abord liée à 
la maladie. En moyenne, les patients présentaient des évaluations de dou-
leur consignée de 4,03 sur 24 heures. Les mesures des personnes qui 
s’occupent d’eux (p. ex., les paroles rassurantes) et les interventions non 
pharmacologiques étaient souvent signalées (plus de 90 %), mais peu con-
signées (moins de 50 %); 66 % des patients ont reçu des interventions 
pharmacologiques. Les plus jeunes patients ont reçu moins d’évaluations de 
la douleur et d’opioïdes. Les patients ayant une douleur habituelle impor-
tante sur le plan clinique étaient plus susceptibles d’avoir subi une opéra-
tion et de recevoir plus d’évaluations de la douleur et d’interventions.
CoNCLuSIoNS : Tandis que les études récentes indiquent une douleur 
réduite chez les patients hospitalisés en pédiatrie, les présentes observations 
révèlent une fréquence élevée et continue de douleur sous-traitée. Les taux 
élevés de douleur liée aux interventions sont évitables, et il faudrait les 
cibler compte tenu de la sous-utilisation des stratégies de gestion de la 
douleur.
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pharmacological and nonpharmacological pain interventions; pain 
assessment documentation; relationships between patient character-
istics and pain prevalence, assessment and management; and demo-
graphic and medical variables associated with clinically significant 
pain, as determined using personal pain treatment thresholds. 

METHoDS
Participants
Potential participants included pediatric inpatients or their parent(s) 
on four units (pediatric intensive care, general medical, surgical and 
oncology/nephrology) at the IWK Health Centre (Halifax, Nova 
Scotia) on four nonconsecutive study days. The IWK Health Centre is 
a 248-bed teaching institution that provides primary, secondary and 
tertiary care to women, children and families in the Maritime provinces. 
Neonatal intensive care, emergency, psychiatric and day treatment units 
were excluded. Participants were excluded if they were non-English-
speaking, the patient required isolation, participation was deemed to be 
inappropriate by nurses (ie, the patient was too ill) or the patient had 
previously participated in the study. 

Procedure
The study was conducted on four separate week days approximately 
6.5 weeks apart. Approximately equal proportions of the sample were 
recruited on each day. Parents or patients ≥16 years of age provided 
informed consent. Assent was also provided by younger patients when 
capacity was deemed appropriate. Up to three attempts were made to 
contact families throughout a 9 h to 10 h period each study day. The 
study was approved by the IWK Research Ethics Board. 

Interview
The interview was developed from previous studies of pediatric 
inpatient pain (1,3,4) and asked about the patient’s pain experience 
during the previous 24 h, including pain intensity, pain treatment 
threshold, main sources of pain, whether any help was given for the 
pain (both pharmacological and nonpharmacological interventions) 
and the identity of who had provided that help. Parents were inter-
viewed when the patient was either <5 years of age or had an esti-
mated verbal mental age <5 years, given that children ≥5 years are 
considered to be able to reliably report on their own pain (18). Parents 
were also interviewed if the patient was unable to communicate ver-
bally (eg, sedated), sleeping or deferred reporting to their parents. 
Interviews lasted approximately 10 min to 15 min and occurred in 
patient rooms or private family rooms available on each unit. The 
interview was piloted with three families before the first study day. 
Twelve trained research assistants (11 women) with undergraduate or 
graduate degrees in psychology conducted the interviews.
Pain intensity: Patients and parents used the Faces Pain Scale-
Revised (FPS-R) (18) to rate patient’s current, worst and usual pain 
during the previous 24 h of hospitalization. The FPS-R is comprised 
of six faces depicting ‘no pain’ (neutral face) to ‘most pain possible’ 
(18) and is the most psychometrically sound measure for self-reported 
pain in children as young as four years of age (19). The FPS-R was also 
used to rate the patient’s pain treatment threshold using the following 
question: “Point to the face that shows how much pain or hurt you 
would be okay with before getting help from an adult for your pain”. 
This question is based on previous assessments of children’s pain 
treatment threshold (15,16) and focuses on determining when chil-
dren desire any type of intervention for pain that they feel unable to 
manage independently (ie, pharmacological or nonpharmacological). 
Assessing pain treatment thresholds using the same single-item inten-
sity scale as used for pain assessment efficiently provides information 
on perceived treatment adequacy, while also accommodating the 
highly individualized use of pain rating scales (17). 
Clinically significant pain: Ratings for current, worst and usual pain were 
compared with each patient’s pain treatment threshold. Pain was con-
sidered to be clinically significant if rated at a higher intensity than 
the patient’s own pain treatment threshold (17).

Pain source and help received for pain: Patients or parents indicated 
the perceived source of current, worst or usual pain, respectively, and 
location was marked on a body map (20). They were asked about phar-
macological interventions and nonpharmacological caregiver 
responses (ie, parents and health care providers) (21), whether these 
impacted pain and who had provided the most help.

Medical chart review
Demographic and medical variables for the study period are reported 
in Table 1 and were abstracted from a standardized 24 h period in the 
medical chart. Information on pain assessment and management was 
taken from standardized admission, assessment/intervention and vital 
signs forms in the medical chart. Chronic admitting diagnoses were 
defined as conditions of long duration (ie, >3 months) and generally 
slow progression that require ongoing health care management over 
time (22), or a new diagnosis of conditions likely to meet these cri-
teria. All other admitting diagnoses were categorized as acute. Invasive 
procedures included skin breaking and other invasive procedures (eg, 
intravenous insertion, lumbar puncture). Minimally invasive proced-
ures included all other nonsurgical procedures not categorized as ‘inva-
sive’ (eg, ultrasound, dressing change).

Statistical analyses
Descriptive statistics and/or percentages were used for prevalence, 
major sources and location of pain, pain assessments and help 
received. Pearson’s product-moment correlations, independent-
samples t tests and χ2 tests compared patient characteristics and pain 
intensity, assessment and management. Independent-samples t tests 
and χ2 tests compared patients with clinically significant usual pain to 
those with usual pain not reaching clinical significance. 

RESuLTS
Participants
Sources of information about the patient’s pain experience and patient 
demographics are reported in Table 1. Interviews report the pain 
experiences of 107 inpatients (56 male) three weeks to 18 years of age 

TAble 1
Source of information and demographics for 107 pediatric 
inpatients
Source of information on patient pain 
Patient self-report 31 (29)
Mother 59 (55)
Father 14 (13)
Other (eg, foster parent, grandparent) 3 (3)
Patient characteristics 
Male sex 56 (52)
Age, years, mean ± SD (range) 7.59±6.01 (0.06–18.93) 
Weight, kg, mean ± SD 29.68±22.52
Patient medical demographics
Days hospitalized before study day, 

median (range)
4 (<1–169)

Admitting diagnosis 
   Chronic 46 (43)
   Acute 61 (57)
Patients undergoing surgery in previous 

24 h 
9 (8)

Patients undergoing invasive procedures 
in previous 24 h 

33 (31)

Invasive procedures (if >0), median 
(range)

1 (1–8)

Patients undergoing minimally invasive 
procedures in previous 24 h

49 (46)

Minimally invasive procedures (if >0), 
median (range)

1 (1–5)

Data presented as n (%) unless otherwise specified
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(mean [± SD] age 7.59±6.01 years). Forty-seven patients (44%) were 
≤5 years of age. Seventy-six parent and 31 patient interviews captured 
the 107 inpatient pain experiences, reflecting a study participation 
rate of 66%. Participation rates for the four inpatient units ranged 
from 47% to 82%, with the lowest rate on the oncology/nephrology 
unit. Participant enrollment and exclusion is summarized in Figure 1. 

There were no differences in patient sex, admitting diagnosis (acute 
versus chronic), current pain intensity, hospital unit, number of surger-
ies or other medical procedures in the previous 24 h of hospitalization 
based on whether a parent or the child was interviewed. Interviewed 
patients were older than patients whose parents were interviewed (mean 
age 12.48±3.60 years versus 5.56±5.56 years; t(105)=7.55; P<0.01).

Prevalence of pain
Prevalence of any pain and clinically significant pain are described in 
Table 2. Almost all patients (n=101 [94%]) experienced some pain 

(>0 of 10). Highest rates of clinically significant pain were reported for 
worst pain (n=66 [62%]), followed by usual pain (n=26 [24%]) and 
current pain (n=8 [8%]). The mean pain treatment threshold was 
4.69±2.52; thus, the cut-off for determining the presence of clinically 
significant pain varied among children. 

Major sources and location of pain 
Major sources and location of any current, worst and usual pain are 
summarized in Table 2. Current and worst pain were primarily from 
procedures, whereas usual pain was primarily disease-related. A greater 
percentage of worst pain was attributed to medical procedures or inter-
ventions. Frequent locations of pain were chest, legs/feet and face 
(usual pain), and arms/hands (worst pain). The most common area of 
all pain was the abdomen/groin. 

Help received for pain
Primary providers of help: Interviews: Primary providers of help for any 
pain are presented in Table 3. Nurses were most frequently identified for 
current (n=27 [54%]), worst (n=50 [50%]) and usual (n=45 [58%]) 
pain, followed by parent(s) (12% to 27%) and doctors (7% to 16%). 
Other health care providers (eg, child life specialists) and family mem-
bers/friends (eg, siblings) were identified less frequently (<5%). 
Importantly, 8% to 12% of interviews indicated that no one had helped 
with the patient’s pain. 
Medical charts: Pain was addressed in physician notes for less than one-
half of patients (n=44 [41%]) with fewer noting a pain treatment plan 
(n=20 [19%]). Pain was noted in physician notes for three (38%) 
patients with clinically significant current pain, 27 (41%) patients 
with clinically significant worst pain and 13 (50%) of patients with 
clinically significant usual pain. Nine patients (8%) had a consulta-
tion with the hospital’s specialized pain management team. The profile 
of these patients was heterogeneous with regard to pain intensity (0 to 
8 of 10), pain source, sex (five males), age (three to 17 years), admit-
ting service and diagnosis (six acute) and length of hospitalization 
(one to 51 days). 
Pharmacological interventions: Pharmacological interventions 
reported by patients and parents, as well as documented in medical 

Figure 1) Study enrollment, participation rate and reasons for patient exclusion

TAble 2
Prevalence, major sources and location of current, worst and usual pain

Current Worst Usual
n (%) Mean ± SD n (%) Mean ± SD n (%) Mean ± SD

Prevalence of pain
Any pain (>0/10) 50 (47) 100 (93) 77 (72)
Clinically significant pain* 8 (8) 5.75±2.25 66 (62) 8.00±1.92 26 (24) 6.27±2.15
Below clinically significant pain 42 (39) 3.02±1.66 34 (32) 5.18±2.52 51 (48) 3.49±1.83
Sources of any pain (>0/10) 
Disease-related pain (eg, Crohn disease) 21 (42) 29 (29) 33 (43)
Procedure-related pain (eg, surgery, tubes) 24 (48) 56 (56) 32 (42)
Everyday discomfort (eg, teething, hunger) 2 (4) 8 (8) 9 (12)
Don’t know/unsure 3 (6) 7 (7) 3 (4)
location of any pain (>0/10)
Abdomen/groin 20 (40) 36 (36) 33 (43)
Legs/feet 8 (19) 10 (10) 8 (10)
Chest 7 (14) 12 (12) 10 (13)
Head 4 (8) 8 (8) 5 (7)
Face 2 (4) 9 (9) 8 (10)
Lower back/buttocks 2 (4) 0 (0) 1 (1)
Neck 1 (2) 3 (3) 3 (4)
Arms/hands 1 (2) 17 (17) 2 (3)
Spine/upper back 1 (2) 2 (2) 2 (3)
Multiple locations 3 (6) 3 (3) 4 (5)
No location (ie, “emotional pain”) 0 (0) 0 (0) 1 (1)

*Pain above each patient’s personal pain treatment threshold was classified as clinically significant pain (17). Mean (± SD) patient pain treatment threshold was 
4.69±2.52; thus, the cut-off for determining clinical significance varied among children
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charts, are reported in Table 4.
Interviews: Patients with any pain (>0 of 10) reported receiving medi-
cation more frequently for current (88%) versus usual (77%) or worst 
(67%) pain. When medication was given, approximately 90% reported 
it as having been at least ‘a little helpful’. 
Medical charts: While most patients (n=94; 88%) had at least one 
pharmacological prescription for pain documented in their medical 
chart, fewer patients (n=71; 66%) received a pharmacological inter-
vention for pain. Acetaminophen and/or nonsteroidal anti-inflammatory 
drugs (NSAIDs) were most frequently administered, followed by opi-
oids and adjuvants. Use of topical anesthetics was infrequent (n=3). 
Of the 36 (33%) patients who did not receive pharmacological inter-
vention, none had clinically significant current pain, 11 (31%) had 
clinically significant worst pain and seven (19%) had clinically signifi-
cant usual pain.
Caregiver responses and nonpharmacological interventions: 
Caregiver responses reported by patients and parents, as well as non-
pharmacological interventions documented in medical charts, are 
reported in Table 4. 
Interviews: All patients (n=101) who reported any pain in the previous 
24 h of hospitalization reported some nonpharmacological caregiver 
responses. The five most common caregiver responses to children’s 
pain included cognitive distraction, praise, reassurance, humour and 
empathy. Allowing the patient to choose how to minimize their pain 
(ie, control to child) and patient self-focused nonpharmacological 
coping (ie, distracting oneself) were less common. Criticizing the 
patient was uncommon (5%). 
Medical charts: Less than one-half of patients (n=45 [42%]) had any 
nonpharmacological interventions documented in their medical 
chart. Cognitive distraction was reported with approximately one-
third of patients, followed by physical strategies such as comfort pos-
itioning, heat/cold therapy, other (eg, cuddles with parents, rest) and 
commands to cope. 

Documented pain assessment
Patients located in the pediatric intensive care unit (n=8) for the 
24 h period were excluded from the present analysis, given the differ-
ent procedures and tools used for pain assessment and documentation. 
The remaining 99 patients had at least one documented pain assess-
ment in the previous 24 h. Excluding patients admitted/discharged 
during the 24 h period (n=6), the majority (n=84 [90%]) of patients 
had their pain assessed at least once per 12 h shift in accordance with 
hospital guidelines. In total, 399 pain assessments were recorded, with 
a mean of 4.03±3.06 pain assessments (range one to 18) per patient. 
Of these documented pain assessments, 254 (64%) did not note the 
pain assessment tool used, although 64 (25%) of those without a 
noted pain assessment tool did report an intensity rating. Of the 
145 pain assessments with a documented tool, behavioural assessment 
of pain (n=79 [54%]) was most common, followed by a numerical rat-
ing scale (n=49 [34%]), the FPS-R (n=14 [10%]) or the Poker Chip 
Tool (n=3 [2%]). 

TAble 4
Pharmacological and nonpharmacological intervention for 
current, worst and usual pain
Patient or parent report of phamacological intervention for any pain 
(>0 of 10)

Current 
(n=50)

Worst 
(n=100)

Usual 
(n=77)

Was the patient given medication for pain?
   Yes 44 (88) 67 (67) 59 (77)
If yes, did the medication help?
   Yes, more than a little 31 (71) 52 (78) 46 (78)
   A little 8 (18) 8 (12) 7 (12)
   No 5 (11) 5 (8) 4 (7)
   Don’t know/unsure 0 (0) 2 (3) 2 (3)
Pharmacological intervention in medical chart for all patients (n=107)

Prescribed Received
Acetaminophen and/or 

NSAID
93 (87) 67 (63)

Opioid 48 (45) 38 (36)
Adjuvant* 13 (12) 13 (12)
Topical anesthetic 10 (9) 3 (3)
Caregiver responses and nonpharmacological interventions

 

Reported in  
interviews for 
patients with  

any pain, n=101†
Medical chart for  

all patients, n=107 
Cognitive distraction 93 (94) 36 (34)
Praise 93 (93) 0 (0)
Reassurance 88 (88) 0 (0)
Humour 75 (77) 0 (0)
Empathy 73 (74) 0 (0)
Apology 68 (67) 0 (0)
Comfort positioning 66 (66) 22 (21)
Information provision 58 (64) 0 (0)
Commands to cope 55 (64) 1 (1)
Massage 50 (50) 0 (0)
Skin-to-skin contact/ 

cuddling 
48 (48) 10 (9)

Heat/cold therapy 38 (38) 11 (10)
Control to child 26 (31) 0 (0)
Criticism 5 (5) 0 (0)
Other (eg, rest/sleep, 

stuffed animals, treats, 
bath) 

14 (14) 1 (1)

Patient self-focused coping 
   Deep breathing 38 (48) –
   Cognitive distraction 31 (42) –
   Making coping statements 29 (37) –
   Humour 29 (36) –
   None 0 (0) 62 (58)
Did the help from an adult help decrease the pain?‡

   Yes 85 (84) –
   No 11 (11) –
   Don’t know/unsure 4 (4) –

Data presented as n (%). *Adjuvants included amitriptyline, gabapentin, 
ketamine, lidocaine, pregabalin and nortriptyline; †Percentages of patients 
receiving nonpharmacological interventions as reported during interviews 
were not always based on the entire sample of patients with pain (n=101) 
because some strategies were not applicable given child age (eg, infant) or 
medical status (eg, sedated); ‡This question was missed for one patient. 
NSAID Nonsteroidal anti-inflammatory drug

TAble 3
Primary provider of help for any (>0 of 10) current, worst 
and usual pain

Provider
Current 
(n=50)

Worst 
(n=100)

Usual  
(n=77)

Nurse 27 (54) 50 (50) 45 (58)
Parent(s) 9 (18) 27 (27) 21 (27)
Doctor 8 (16) 8 (8) 5 (7)
Other health care provider 

(eg, child life specialist) 
0 (0) 4 (4) 0 (0)

Other family member/
friend (eg, sibling) 

0 (0) 1 (1) 0 (0)

No one 6 (12) 10 (10) 6 (8)

Data presented as n (%)
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Patient characteristics and pain 
Pain intensity: Older patients reported higher current (r=0.277; 
P<0.01), but not worst (r=–0.111; P=0.25) or usual (r=0.178; P=0.07) 
pain. Number of minimally invasive procedures was positively correl-
ated with worst (r=0.234; P<0.05), but not current (r=0.096; P=0.33) 
or usual (r=0.042; P=0.67) pain. Patient sex, admitting diagnosis 
(acute versus chronic), number of invasive procedures (0 versus ≥1), 
whether the patient had undergone surgery and number of days hospit-
alized were unrelated to current, worst or usual pain. 
Pain treatment thresholds: Older patients reported higher pain treat-
ment thresholds (r=0.284; P<0.01). Patients who had undergone at 
least one invasive procedure (t=3.00; P<0.01) or surgery (t=1.99; 
P<0.05) had significantly lower pain treatment thresholds. Patient 
sex, admitting diagnosis (acute versus chronic), number of minimally 
invasive procedures and number of days hospitalized were unrelated to 
reported pain treatment thresholds. 
Pain assessment: Older patients had more documented pain assess-
ments (r=0.206; P<0.05). Patient sex, admitting diagnosis (acute ver-
sus chronic), number of invasive (0 versus ≥1) and minimally invasive 
procedures, whether the patient had undergone surgery and number of 
days hospitalized were unrelated to the number of documented pain 
assessments. 
Pain management: Patients with documented nonpharmacological 
intervention for pain were hospitalized for fewer days (t=–2.39; 
P<0.05) and had more pain assessments (t=–5.61; P<0.01). Patient 
age, sex, admitting diagnosis (acute versus chronic), number of inva-
sive (0 versus ≥1) and minimally invasive procedures, and whether the 
patient had undergone surgery were unrelated to having documented 
nonpharmacological pain management. Patients who had received 
any pharmacological pain intervention were more likely to have an 
acute admitting diagnosis (c2=5.21; P<0.05), had undergone a greater 
number of minimally invasive procedures (t=–0.324; P<0.01) and had 
more documented pain assessments (t=–3.50; P<0.01). Patient age, 
sex, number of days hospitalized, number of invasive (0 versus ≥1) 
procedures and whether the patient had undergone surgery were 
unrelated to documented pharmacological pain interventions. 

Patients who received opioids were older (t=2.95; P<0.01), had 
been hospitalized for fewer days (t=–2.39; P<0.05), had more docu-
mented pain assessments (t=4.22; P<0.01), had undergone a greater 
number of minimally invasive procedures (t=2.33; P<0.05) and were 
more likely to have undergone surgery (c2=12.22; P<0.01). Patients 
who received acetaminophen and/or NSAIDs were more likely to 
have an acute reason for hospitalization (c2=7.54; P<0.01) and had 
more documented pain assessments (t=3.76; P<0.01). Patients who 

received adjuvants were older (t=2.17; P<0.05) and were more likely 
to have undergone surgery (c2=27.36; P<0.01). No other significant 
relationships were noted between patient characteristics and pain 
management. 

Patients with clinically significant usual pain
Participant demographics and medical variables associated with clinic-
ally significant usual pain are presented in Table 5. Patients with clinic-
ally significant usual pain were more likely to have undergone surgery, 
received pharmacological intervention (particularly acetaminophen 
and/or NSAIDs and adjuvants), documented nonpharmacological 
interventions and more documented pain assessments. No differences 
were noted in patient age, sex, number of days hospitalized, number of 
minimally invasive procedures, the likelihood of having undergone at 
least one invasive procedure or whether opioids were received.

DISCuSSIoN
Almost all patients experienced pain in the previous 24 h of hospitaliza-
tion. Our study is the first to account for the level of pain at which 
patients desire intervention (ie, pain treatment thresholds) when inter-
preting the prevalence of clinically significant pain among hospitalized 
children. Previous studies have used standardized cut-offs of moderate to 
severe pain, omitting lower-intensity pain in prevalence rates (1,3,4,7). 
However, observed pain treatment thresholds in the present study indi-
cate that low-intensity pain is still considered to be clinically significant 
to some patients. This approach more accurately characterizes rates of 
undermanaged pain and is more consistent with the subjectivity of pain 
(17,23). Using this approach, the prevalence of clinically significant 
pain ranged from 8% (current pain) to 62% (worst pain), with 24% of 
patients with clinically significant usual pain. 

While recent studies have reported decreasing pain prevalence 
among hospitalized children (5,10-12), our findings suggest prevalence 
rates closer to studies five to 20 years ago (1,2,4,9). The validity of 
recent studies is problematic given their reliance on medical chart 
review alone to inform the prevalence of pain (5,10,11). Coupled with 
health professionals’ tendency to underestimate children’s pain (24), 
chart reviews may underestimate children’s pain prevalence, given the 
large proportion of patients with no documented pain assessment, 
reported to be >30% (11).

Findings suggest that younger inpatients are particularly at risk for 
poorer pain assessment and management. Positively, children with 
clinically significant usual pain received closer monitoring, as evidenced 
by more pain assessments and pharmacological and nonpharmaco-
logical interventions, than those with pain below their pain treatment 

TAble 5
Patient demographic and medical variables associated with clinically significant usual pain

Demographic and medical variables

Clinically significant pain 
(n=26)

below clinically  
significant pain (n=81) Test of group differences

Pn (%) Mean ± SD n (%) Mean ± SD

Independent 
samples 

t test Χ2

Patient sex (% male) 15 (58) 41 (51) 0.395 0.53
Patient age, years 7.37±5.74 7.66±6.13 0.220 0.83
Days hospitalized 7.46±11.04 12.36±24.69 0.978 0.33
Documented pain assessment in previous 24 h, n 4.92±4.33 3.35±2.55 –2.28 <0.05
Minimally invasive procedures in previous 24 h, n 0.81±1.06 0.79±1.17 –0.07 0.95
Undergone invasive procedure in previous 24 h 9 (35) 24 (30) 0.229 0.63
Undergone surgical procedure in previous 24 h 5 (19) 4 (5) 5.22 0.02
Received pharmacological intervention 25 (96) 46 (57) 13.66 <0.01
   Opioids 13 (50) 25 (31) 3.15 0.08
   Nonsteroidal anti-inflammatory drugs 23 (88) 44 (54) 9.80 <0.01
   Adjuvants 6 (23) 7 (9) 3.84 0.05
   Topical anesthetic 1 (4) 2 (2) – – 
Nonpharmacological intervention documented 18 (69) 27 (33) 10.42 <0.01
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threshold. However, by reporting usual pain above their pain treatment 
threshold, these children were indicating that throughout the past 24 h, 
they typically experienced pain for which they desired further interven-
tion. Importantly, this group was also more likely to have undergone 
surgery in the previous 24 h, perhaps indicating that some patients 
continue to receive inadequate postoperative pain management. This is 
consistent with research demonstrating that surgical pediatric patients 
are more likely to experience pain than medical patients (7). On the 
one hand, having undergone surgery may cue closer monitoring of pain, 
while on the other hand, it may lead to the assumption that moderate to 
severe pain is an unavoidable consequence of surgery (25). 

Overall, 42% to 56% of reported pain was attributed to medical 
procedures. This was more frequently noted for worst pain, suggesting 
that pain associated with procedures and intervention is often worse 
than the underlying reason for hospitalization. This is particularly 
concerning given that this pain can be minimized with effective inter-
vention (13,14). Findings also suggested the underuse of topical anes-
thetics to preemptively manage procedure-related pain. 

Although 94% of patients had physician orders for pain manage-
ment, only two-thirds received any pharmacological intervention. 
When given, 90% of patients reported medications were at least ‘a little 
helpful’ in reducing pain, suggesting that pharmacological treatments 
can be effective when used. A minority of those not receiving pharma-
cological intervention reported clinically significant pain. Some suggest 
that there is a need to balance pain intensity with oversedation and 
possible risks associated with pharmacological treatment (26). 
Additional research is needed to better understand potential factors (eg, 
health professional or patient characteristics) that contribute to the 
decision of whether prescribed pharmacological interventions are 
actually administered. Generally, patients receiving pharmacological 
intervention were likely to have more frequently documented pain 
assessments. However, the usefulness of the documentation was limited 
because only one-third indicated the pain measure used and only one-
quarter included a pain intensity rating, similar to previous research 
(11). Encouragingly, all patients had at least one documented pain 
assessment in the previous 24 h of hospitalization with 90% assessed in 
accordance with hospital guidelines (at least once per 12 h shift). 

Consistent with previous research (1), nurses were noted to be the 
primary provider of care in ≥50% of interviews. Of concern was the 
8% to 12% of interviews that reported no one had helped with the 
patient’s current, worst or usual pain. Future research is needed to 
explore whether this is a result of real inadequate pain management or 
is a lack of communication between health professionals and patients 
and families about what efforts are being taken to manage pain. 
Physicians noted pain in medical chart notes at a much higher rate 
than in previous research (7), although less than one-half of children 
reporting clinically significant pain had pain noted by physicians. The 
specialized acute pain service was consulted in 8% of patients, with no 
clear referral pattern. Greater utilization of the specialized acute pain 
service may be an area for consideration, because a lower prevalence of 
pain was reported in a hospital at which 42% of patients received 
consultation from a specialized pain service (7). 

Importantly, after nurses, parents were identified as the primary 
provider of help for pain. Parents play a part in the nonpharmaco-
logical management of children’s pain and may be underutilized (27). 
Caregiver responses to children’s pain reported high rates of non-
pharmacological strategies, including helpful (eg, cognitive distrac-
tion) (28) and unhelpful (eg, reassurance) (29) pain reduction 
strategies. Nonpharmacological strategies were reported at a much 
higher rate than previous research (4), likely due to the yes/no ques-
tion format or parents’ tendency to overestimate their behaviours 
during children’s pain (21). However, this afforded valuable informa-
tion given the limited documentation of nonpharmacological strat-
egies in medical charts, for which there is no standardized recording 
method. Of note, we would not expect all types of caregiver responses 
assessed in the present study to be considered formalized nonpharma-
cological interventions and relevant for documentation in the medical 

chart (eg, praise, criticism). However, despite systematic reviews sup-
porting the effectiveness of nonpharmacological interventions for 
pediatric pain (28,30,31), observational evidence is required to deter-
mine underreporting or underutilization (32). 

Surprisingly, despite increased awareness and improvements in 
pediatric pain assessment and management (13,14), rates of clinically 
significant inpatient pain remain high. Possible explanations are the 
increased medical complexity of hospitalized children (33), or a lack of 
knowledge, lack of time or institutional/unit culture regarding pain 
assessment and management (34). Chorney et al (25) suggested that, 
to change clinical practice, clinically significant pain should be treated 
as any other adverse event. Local (35) and global (36) initiatives sup-
port institutional improvement of pain management for hospitalized 
children. Studies, such as the current analysis, can be used to evaluate 
the impact of knowledge translation initiatives to improve pain-
related patient care (10) and to facilitate audits. Additionally, many 
questions are raised by our novel application of pain treatment thresh-
olds to identify levels of clinically significant pain (17), as well as the 
lower pain treatment thresholds reported for younger patients and 
those who had undergone invasive or surgical procedures. Further 
investigation is needed to understand how patients and parents select 
pain treatment thresholds, whether these are realistic given medical 
circumstances, and how clinicians can utilize these reports to inform 
patient care.

Although family report of pain experiences is an improvement 
over previous work, the proportion of parent proxy report (71%) is a 
limitation given their tendency to underestimate children’s pain (37). 
The present study was also limited by its participation rate, although 
representative samples were obtained from three of four units where 
65% to 82% of eligible families participated. Although <2% of poten-
tial participants were excluded for being non-English-speaking, this 
group of children may be particularly vulnerable to inadequate pain 
assessment and management. Additionally, pain experiences of par-
ticularly ill children may be underrepresented given their potential 
exclusion by clinician decision.

CoNCLuSIoN
Unfortunately, these findings continue to highlight the lack of 
adequate pain intervention for most hospitalized children. Pain treat-
ment thresholds suggest that, while some pain is tolerable to most 
patients without intervention, others desire further intervention for 
low-intensity pain. In particular, the high rates of procedure-related 
pain should be considered preventable and targeted for improvement 
given the observed underutilization of pharmacological and non-
pharmacological strategies. Future research should explore which 
aspects (ie, assessment, nonpharmacological/pharmacological inter-
ventions) and provider of care have the greatest impact for minimizing 
pain, as well as investigating observed relationships between patient 
characteristics and pain prevalence, assessment and management prac-
tices. With continued effort and attention, undertreated pain can be 
avoided.
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