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ABSTRACT  

Aims and Objectives: To describe the pain assessment and management practices 

documented by health professionals within a tertiary Children’s Cancer Centre and to 

evaluate how these practices compare with international recommendations. 

Background: Children with cancer are vulnerable to pain due to the intensity of antineoplastic 

therapy. Therefore, it is imperative to ensure that current pain management practices provided 

to paediatric oncology in-patients is of a high quality.  

Design: A single site cross-sectional audit. 

Methods: A 24-hour period of documented pain-related care in randomly selected in-patients 

of an Australian tertiary level Children’s Cancer Centre were examined. The current pain 

management practices were audited over a two-month period resulting in 258 episodes of 

pain related care being reviewed.  

Results: Pain related to medical treatment for cancer was common (n=146/258, 57%) and 

persistent. The presence of pain was not consistently recorded by health professionals 

(n=75/146, 51%). Pain was mild (n=26/75, 35%) and opioids were the mainstay of pain 
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management interventions (n=63/112, 56%). Adjuvants were an important component of pain 

management (n=47/112, 42%) and nonpharmacological methods of managing pain were 

under-represented in this audit (n=38/146, 26%). According to the Pain Management Index, 

pain was appropriately managed for the majority of children (n=65/76, 87%). 

Conclusion: Pain management practices did not fully reflect the recommendations of 

contemporary pediatric pain management. Due to limitations in the documentation of 

childrens pain it was difficult to determine the effectiveness of pain management 

interventions.  

Relevance to clinical practice: 

This study highlights the ongoing problem of pain for children receiving antineoplastic 

therapy. It is recommended that health professionals routinely screen for the presence of pain 

during hospitalisation and assess the efficacy of pain-related care.  

Key words:  

Children; Cancer; Pain; Pain assessment; Pain management; Quality of care 

SUMMARY BOX 

What does this paper contribute to the wider global clinical community? 

1. Pain related to medical treatment for children with cancer was complex with pain 

persistent and reliant on the use of opioid therapy. 

2. There is evidence that health professionals are more likely to provide pain 

management interventions when pain intensity scores have been documented.   

3. The quality of pain management was hindered by the limited options for 

pharmacological interventions due to the toxic effects of antineoplastic therapy. It is 

recommended that nurses provide a multimodal approach to relieving pain by 

encouraging the use of non-pharmacological pain management interventions. 

INTRODUCTION  
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Intense and prolonged treatment protocols for paediatric oncological diseases have resulted in 

cure rates of over 80% for children living in developed nations (Altekruse et al. 2010). A 

significant outcome of these treatments however, is pain (Kestler & LoBiondo-Wood 2012). 

Pain in children receiving antineoplastic therapy is common, persistent and experienced at 

high levels of intensity (Van Cleve et al. 2012). All children experience pain at some point 

during their cancer diagnosis or antineoplastic treatment and the presence of pain is often 

underestimated, undertreated and associated with significant fear and distress (Twycross et 

al. 2015, Wolfe et al. 2015).  

BACKGROUND 

Due to the success of antineoplastic therapy in curing children with cancer, it is unlikely 

that the intensity of this treatment will diminish and consequently, pain will continue to 

dominate as a symptom of paediatric cancer treatment (Williams et al. 2012). Targeted 

strategies  need to be directed towards relieving pain for children with cancer as 

inadequately-managed pain has major consequences for the child, their family and health 

professionals involved in their care (Lu et al. 2011, McCarthy et al. 2013). Guidelines have 

been developed in paediatric oncology to facilitate adequate pain assessment and 

management (World Health Organization 1998, 2012). However, the literature continues to 

reveal a high symptom burden from pain for children receiving antineoplastic therapy 

(Kestler & LoBiondo-Wood 2012, Miller et al. 2011, Wolfe et al. 2015).  

When addressing the problem of pain for children with cancer, most studies have focused 

on determining the prevalence and severity of pain in paediatric oncology. (Ellis et al. 2003, 

Finley et al. 2008, Forgeron et al. 2006). Importantly, these prior studies have highlighted 

that inequities exist in the pain-related care provided to children with cancer yet very few 

studies have considered the effectiveness of analgesic therapy for children hospitalised for 

antineoplastic therapy (Oakes et al. 2011, Zernikow et al. 2008, Zernikow et al. 2006).  As 

paediatric oncology patients are usually unwell due to the toxic impact of antineoplastic 

therapy, they are highly reliant on health professionals to identify that they have pain and act 

accordingly on it (Craig 2009, Schiavenato & Craig 2010). Therefore, children with cancer 

are vulnerable to the impact of pain and it is imperative to review the current pain 

management practices provided to paediatric oncology in-patients to ensure that the delivery 

of pain-related care is standardised across patients and consistently of a high quality. 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



 

This article is protected by copyright. All rights reserved 

The aims of this study were to audit the documented pain management practices relating 

to the assessment and management of pain in children hospitalised in a tertiary level 

Children’s Cancer Centre and to evaluate how these practices compared with international 

recommendations for high quality paediatric and cancer pain management (Gordon et al. 

2005, World Health Organization 1998).  

METHODS 

Study design and setting  

A single site, cross-sectional audit was conducted of in-patient medical records at the 

Children’s Cancer Centre (CCC), at The Royal Children’s Hospital (RCH), Melbourne, 

Australia. The CCC is located within a tertiary level paediatric hospital and consists of an 18-

bed ward dedicated for general oncology care and an 8- bed Haematopoietic Stem Cell 

Transplantation (HSCT) unit. The CCC had specialist resources available for the treatment of 

pain. A procedural pain service with the aim to minimise pain and distress associated with 

children’s cancer treatment was delivered by specialist allied health clinicians (child 

life/occupational therapists). A children’s pain management service was also available to the 

CCC for advice on the management of complex pain-related care.  At the time of data 

collection, a clinical practice guideline outlining the institutional expectations for pain 

assessment did not exist at the RCH. However, on the clinical observation chart there were 3 

main pain assessment tools  recommended for use: (1) The  Face, Legs, Activity, Cry and 

Consolability (FLACC) scale, (2) The Wong Baker Faces Pain Scale (WBFPS) and (3) The 

Visual Analogue Scale (VAS).  

Sample 

The sample included paediatric patients who were:  (1) aged 0-18 years if age, (2) current in-

patient on the CCC oncology ward or HSCT unit and (3) had duration of stay of at least 24 

hours. Patients were excluded if any part of the minimal 24-hour admission period occurred 

in a ward outside of the CCC.  A
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Measures 

Based upon guidelines of the World Health Organization (WHO) (World Health 

Organization 1998) and the American Pain Society (Gordon et al. 2005), a quality scorecard 

was designed as an audit tool for data collection (Donnelly et al. 2010). The Quality Score 

Card was piloted for clarity and ease of use by the first author (KP) and minor modifications 

made before starting the study. 

Information collected with the Quality Score Card  reflected seven domains of pain-related 

care documented by health professionals: (1) patient demographics, (2) pain assessment, (3) 

pain management, (4) pain documentation, (5) monitoring of processes and outcomes of pain 

management, (6) interdisciplinary pain care and (7) efficacy of pain management practices 

(Gordon et al. 2005) (Table 1). The efficacy of pain-related practices was investigated with 

the Pain Management Index (PMI). The PMI compares the most potent analgesics 

administered with the level of pain intensity to determine adequacy of pain management.  

To calculate the PMI the Quality Score Card was reviewed to determine the strongest 

analgesic administered and the highest level of pain intensity during the EPOC. A score for 

the strongest analgesic administered was calculated according to the WHO analgesic ladder: 

0 (no analgesia), 1 (non-opioid analgesia), 2 (weak opioid) and 3 (strong opioid). Next, a pain 

score was calculated from the highest level of pain intensity documented during the EPOC: 0 

(no pain), 1 (mild), 2 (moderate) and 3 (severe). The PMI was then calculated by subtracting 

pain scores from analgesia scores. The PMI ranges from -3 (patient with severe pain 

receiving no analgesia) to +3 (patient receiving strong opioids and reporting no pain). 

Negative scores are generally indicative of under-treatment of pain, whilst a zero indicates 

appropriate treatment of pain. Positive scores ≥ 1 are not necessarily indicative of the over-

treatment of pain as the use of strong opioids could contribute to low pain scores (Cleeland et 

al. 1997, Cleeland et al. 1994, Larue et al. 1995, Strohbuecker et al. 2005, Taylor et al. 

2008). 

Procedures 

Ethics approval was gained from The Royal Children’s Hospital Human Research Ethics 

Committee (HREC # 31064 A). Considering the low risk nature of this audit of in-patient 
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charts, consent from participants was not required. Using the quality scorecard, the 

documented pain management practices of health professionals were examined in the CCC. 

Specifically, a 24-hour period of pain-related care for eligible patients was audited. The 24-

hour review period was designated an episode of care (EPOC) and commenced at 0800 hours 

on the previous day and concluded at 0800 hours on the day that the audit was conducted. 

This period for the EPOC is supported in the literature as a sufficient period of time to 

achieve a comprehensive picture of pain management practices (Taylor et al. 2008). 

Eligible patients were randomly selected for auditing of their in-patient chart to avoid 

selection bias and to ensure that a representative sample of participants was obtained. An 

eligible patient list was generated at 0800 hours on the day of the audit and Microsoft Excel 

(2010) used to generate a random list of “A”s and “B”s. Any eligible patient matched with an 

“A” was assigned to in-patient chart auditing with the Quality Score Card by the first author 

(KP). Evidence that pain was present during an EPOC was defined by the documentation of 

one or more of the following criteria: (1) documentation of a pain intensity score in the 

nursing observation chart, (2) narratives documented by health professionals about the 

patient’s pain and (3) documentation of analgesics being administered (Taylor et al. 2008).  

To provide a snapshot of the typical pain-related care provided by health professionals, 

each day of the week was consecutively audited (Saturday – Friday). This process was 

repeated 4 times over a two-month period to increase the likelihood that the documented 

practices of pain-related care were representative of the CCC. This process resulted in 28 

days of pain-related care being reviewed between October 13th and December 14th, 2012. Due 

to the complexity of care in the CCC, and the potential for long admission periods, eligible 

patients could be audited at more than one time point.  

Statistical analysis 

Study data were entered into the REDCap (Research Electronic Data Capture) database 

(Harris et al. 2009) then exported into Minitab 16 Statistical Software (2010) for statistical 

analysis (Arend 2010) by the first author (KP). Statistical analysis was undertaken at two 

levels. Firstly, data obtained from the patient medical record audit tool was analysed using 

descriptive statistics at the level of the 258 EPOCS. Frequencies, ranges, means and standard 

deviations (SD) were calculated. For distributions that did not adhere to the normal curve, 
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medians and interquartile ranges were computed. Secondly, to examine differences between 

categorical variables, chi-square analyses were performed at the level of the 73 individual 

participants.  

RESULTS 

During the audit period, 259 EPOCs from 74 paediatric oncology in-patients were randomly 

selected to be audited. One patient was excluded due to admission to the Intensive Care Unit 

for a proportion of the EPOC. The final analysis included 258 EPOCs in 73 paediatric 

oncology in-patients, representing 47% of eligible in-patient charts. The flow chart of the 

data collection processes is outlined in Figure 1. 

Demographics 

Demographic data related to the 258 EPOCs are presented in Table 2. Of the 258 EPOCS, the 

sample included mainly male patients (59%) and the median age of participants was 4 (IQR 

2,9) years. Most participants were diagnosed with blood cancers (49%); there was an under-

representation of children with brain tumors, probably because these children are cared for at 

the time of surgery on a neurosurgical ward. The EPOCS also captured data for children with 

a non-malignant condition receiving HSCT therapy (n=37, 15%) and were included in the 

final sample as their care involved antineoplastic treatment. The median length of stay at the 

time of audit was 10 days (IQR 4,35) and admission was mostly for medical therapy 

associated with antineoplastic treatment (77%). The final sample for the 258 EPOCs included 

data related to 73 paediatric oncology in-patients. Children were audited an average of 3 

times (range 1-14) during their in-patient stay. 

Pain assessment 

Pain was evident in 146 (57%) of the EPOCs (n=258) reviewed for pain-related care and 

documented. The cause of pain was documented in 34% (n=49) of EPOCs, with mucositis 

being the most common cause of pain (n=25, 51%). The location of pain was documented in 

82 (56%) of EPOCs (n=146), with an average of 1.3 locations of pain identified. The most 

frequently documented locations of pain were consistent with mucositis and included the 
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perianal (n=23, 21%), mouth (n=20, 19%), abdomen (n=18, 17%) and throat (n=17, 16%) 

regions.  

In the 146 situations where there was evidence of pain (n=146), 51% (75/146) of EPOCs 

had a pain intensity documented in the patients’ observation chart. When a pain intensity was 

documented (n=75), the median number of pain assessments documented across the 24-hour-

period was 1 (IQR 1,3) (Table 3). The type of pain assessment tool used to assess pain was 

documented in 1 (1/146, 0.7%) EPOC and was a Faces Pain Scale. No EPOCs recognised the 

functional outcomes of pain with a documentation of pain intensity on rest and movement.  

Health professionals documented pain intensity scores on an 11-point scale (0=no pain, 1-

3=mild pain, 4-6=moderate pain, 7-10=severe pain) (Macintyre et al. 2010). Of those EPOCs 

where pain intensity was documented (n=75), pain was mostly mild (median 1, IQR 1,3) 

(Table 4). A chi-square test of independence was performed to examine the relation between 

maximal pain intensity (none, mild, moderate/severe) and length of stay (0-30, 31-250 days). 

The relationship between pain intensity and length of stay was significant, χ2 (2, 

n=55)=6.808, p=0.03 with mild pain more likely to persist beyond ≥31 days of 

hospitalisation. 

Pain management  

Analgesics were administered for 77% (122/146) of EPOCs with evidence of pain despite the 

majority of EPOCS having a valid analgesic prescription (129/146, 88%) available. A total of 

238 analgesics were administered to children with a mean of 2.1 (SD 1.6, range 1-7) different 

analgesic medications per EPOC (n=112) with pain. Of the analgesics administered, 48% 

(114/238) were prescribed as pre re nata (prn) and 42% (100/238) as scheduled analgesics. 

When analgesia was prescribed as scheduled, 99% of the prescribed analgesics were 

administered as opposed to 74% of the analgesics prescribed as whenever needed.  A further 

8% (n=20) of analgesics were prescribed as a once-only administration and 2% (n=4) as 

nurse-initiated analgesia.  No analgesics were delivered via the intramuscular route.  A chi-

square test of independence was performed to examine the relationship between the number 

of pain assessments (0, 1-3, 4-14) per EPOC and analgesia administered (yes, no). The 

relationship between these variables was significant, χ2 (2, n=55)=10.739, p=0.005 with 

children more likely to receive analgesia if a pain assessment was documented. 
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Of the 112 (77%) EPOCs where analgesics were administered, children were most 

frequently managed on Step 3 of the WHO analgesic ladder with strong opioids (n=61, 55%), 

followed by Step 1 with simple analgesics (n=49, 44%) and Step 2 with weak opioids (n=2, 

1%). Paracetamol was the only simple analgesic prescribed and weak opioids prescribed 

included tramadol and codeine. Strong opioids prescribed included morphine, 

hydromorphone, fentanyl, oxycodone and endone. The use of adjuvant medication was 

documented in 47 (42%) of the 112 EPOCs where analgesia was administered. Adjuvants 

prescribed for enhancement of analgesia included gabapentin, ketamine, clonidine, hyoscine 

butylbromide, diazepam and amitriptyline. Where analgesia was administered (n=112), half 

of the children received unimodal analgesic therapy (n=57, 51%). Figure 2 provides further 

information regarding the single or combined drug therapies administered for the 112 EPOCs 

where analgesia was administered.  

Of the EPOCs where there was evidence of pain, 26% (38/146) of episodes documented 

44 non-pharmacological pain management interventions. The documented interventions for 

the non-pharmacological management of pain are presented in Table 4. Where a non-

pharmacological intervention was documented (n=38), 34% (n=13) of the EPOCs did not 

concurrently receive a pharmacological pain management intervention. A chi-square test of 

independence was performed to examine the relation between the documentation of a non-

pharmacological intervention (yes, no) and age (0-2, 3-7, 8-18) in years. The relationship 

between these variables was significant, χ2 (2, N=55) = 9.432, p=0.009 with children < 8 

years of age more likely to have a non-pharmacological intervention documented. 

Pain documentation 

When there was evidence of pain, information about pain was documented for 87% (127/146) 

of the EPOCs.  Documentation was mostly undertaken by nurses (n=145, 70%), followed by 

medical officers (n=49, 22%) and allied health team members (n=16, 8%). In total, 319 

characteristics about the sensory (n=207, 65%), treatment-related (n=85, 27%) and the 

behavioural (n=27, 8%) factors related to pain were documented. Table 5 provides a 

summary of the different ways that health care providers documented pain. A
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Interdisciplinary and collaborative pain care 

The involvement of a specialist pain management service was documented in 9% (13/146) of 

EPOCs where pain was evident. The majority of consultations for pain with the specialist 

service were for the management of pain associated with Hematopoietic Stem Cell 

Transplantation (12/146, 92%). Pain management plans were documented by health 

professionals in 22% (32/146) of EPOCs where pain was evident. The haematology and 

oncology clinical database was reviewed to determine if the procedural pain service had 

documented an individualised plan specific for the management of procedural pain. A 

procedural pain plan was documented in 7% (10/146) of EPOCs.  

Monitoring of processes and outcomes of pain management 

Documentation of monitoring for adverse events was minimal and a documented adverse 

event rarely occurred. These adverse events included 2 episodes of sedation and 1 episode of 

morphine withdrawal. A medical review due to pain was documented in 7% (10/146) of the 

EPOCs. Sedation scores were documented for 39% (44/122) of EPOCS where analgesics 

were administered and aperients were concurrently administered for 31% (19/61) of the 

EPOCs where opioids were provided.  

Efficacy of pain management practices  

To assess the adequacy of pain management treatment, the Pain Management Index (PMI) 

was calculated for the EPOCs (n=76) where a pain intensity was documented either in the 

patients observation chart (n=75) or in their medical record (n=1). A PMI of zero was 

calculated for a 17% (n= 13/76) and a PMI greater than zero calculated for 68% (n=52) of 

EPOCs (n=75), suggesting that with a median pain intensity of 0 (IQR 0,3) on an 11-point 

scale, the majority of EPOCs (n= 64, 84%) had appropriate management according to the 

intensity of pain. Although a PMI ≥ 1 could be interpreted as over-treatment of pain, Taylor 

et al. (2008) recommend that this may be a result of low pain intensity scores because pain is 

being controlled with strong opioids. Fifteen percent of EPOCs (n=11) had a PMI less than 

zero indicating that pain was under-treated.  Specifically, no analgesia was administered 

during the EPOCs with a PMI less than zero (11/76) despite a mean maximum pain intensity 
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of 3.1 (SD 1.6, range 1-5), indicating mild to moderate pain. The distribution of the PMI is 

summarised in Table 6. 

DISCUSSION 

This study provides a detailed snapshot of pain-related care within an Australian tertiary 

paediatric oncology setting. The results confirm that pain related to medical treatment for 

cancer was common and persistent. The finding that 57% of EPOCs had evidence of pain is 

consistent with previous studies (Forgeron et al. 2006, Ljungman et al. 1996, Treadwell et al. 

2002, Zernikow et al. 2006), however, the prevalence of pain in this sample is likely to be 

under-reported as most children were pre-verbal (≤3 years). Pre-verbal children are limited in 

their capacity to self-report pain and are therefore reliant on caregivers to estimate pain 

intensity based on their ability to express pain through their behaviour (van Dijk & Tibboel 

2012, World Health Organization 2012).  

In contrast to similar studies of pain in hospitalised children published within the last 5 

years (Birnie et al. 2014, Groenewald et al. 2012, Harrison et al. 2014, Kozlowski et al. 

2014, Shrestha-Ranjit & Manias 2010, Twycross & Collis 2013), this study’s results suggest 

that children have had their pain managed appropriately due to the minimal levels of 

moderate to severe pain documented. However, children were provided with limited 

opportunities for their pain to be made highly visible as only half (51%) of EPOCs had pain 

documentation, demonstrating a median of 1 pain assessment per 24-hour period. Such 

documented pain practices might relate to an absence of guidelines for the frequency of pain 

assessment in medical settings at this institution. Nonetheless, the frequency of documented 

assessments in this study is less than expected considering the majority of this cohort with 

pain received opioid therapy (55%).  

Documented pain management practices were largely aligned with international 

recommendations for paediatric pain and oncology pain management (Gordon et al. 2005, 

World Health Organization 1998). Whilst opioids were the mainstay of pharmacological 

management, our results demonstrate that a multimodal approach to analgesic prescription 

was evident, with intermittent analgesia also provided when required. The WHO’s (World 

Health Organization 2012) updated guideline, released in late 2012, now supports a two-step 

analgesic ladder with weak opioids for the treatment of moderate pain no longer 
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recommended (World Health Organization 2012). Our study shows clinical practice matching 

the WHO’s guideline (World Health Organization 2012) with the minimal use of weak 

opioids administered at the historical step 2 of the analgesic ladder (World Health 

Organization 2012).  

There were documented pain management practices that occurred outside the 

recommendations of the WHO (World Health Organization 1998, 2012) and the American 

Pain Society (Gordon et al. 2005). A multimodal approach to pain management that 

combines both opioid and non-opioid agents alongside adjuvant therapy in an attempt to 

improve analgesia is recommended (Gordon et al. 2005, World Health Organization 1998, 

2012), yet was not always evident in this study. Although multimodal analgesia was 

prescribed, half (51%) of the EPOCs where analgesia was provided were unimodal. Although 

the singular administration of non-opioids (30%) may be appropriate for the management of 

mild pain, 21% of the EPOCs involved the singular administration of an opioid or adjuvant. 

Where opioids were administered singularly, narratives in the medical history indicated that 

analgesic options were considered limited due to concerns with antineoplastic therapy 

induced organ dysfunction. The administration of opioids can be complex, and at times risky, 

for children with medical illnesses (World Health Organization 2012). However, there was 

limited involvement of a dedicated children’s pain service (9%) in managing pain with 

opioids and adjuvant medications. Results indicate that there was also minimal 

communication of children’s pain amongst health professionals through the documentation of 

pain management plans in the medical records (22%). Additionally, it is proposed that 

procedural pain, which is more episodic and has different pain management strategies, has 

not been captured in the documentation of health professionals. 

Non-pharmacological pain management strategies were also under-represented in this 

study with just 26% of the EPOCs with evidence of pain recording a non-pharmacological 

intervention. It is possible that the documentation of non-pharmacological interventions may 

be under-estimated (Harrison et al. 2014, Zhu et al. 2012). There is also a concern that non-

pharmacological interventions may have been a substitute for adequate analgesic treatment. 

When a non-pharmacological intervention was documented, 34% did not concurrently 

receive a pharmacological intervention. Another concern is related to the under-utilisation of 

sucrose as only 3 administrations were documented despite 10% of the cohort being ≤ 1 year 

of age. The finding regarding sucrose for infants is consistent with those of a previous 
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observational study of procedural pain management at this institution’s Day Oncology unit 

(McCarthy et al. 2013).  

The PMI indicates that appropriate analgesia was provided for most children (86%), with 

minimum adverse outcomes (2%) documented. However, whether the PMI truly reflects 

effective pain management practices is questionable due to limitations in the documentation 

of pain. The PMI could only be calculated for 52% of EPOCs with pain where both a pain 

intensity and analgesic administration were documented. The mild pain documented could be 

the result of the ability to pre-emptively manage pain in children with cancer due to the 

predictable time course of painful complications associated with antineoplastic therapy 

(Zernikow et al., 2006). Furthermore, the administration of strong opioids in the setting of 

low pain intensity scores could be a reflection of the limited choices for analgesia to treat 

mild to moderate pain in the paediatric oncology setting. Alternatively, the low pain intensity 

scores documented could also be a reflection of incongruities in the pain assessment practices 

of health professionals. It is postulated that pain was documented when it was mild due to 

gaps in the understanding of validated paediatric pain assessment tools and the reliance on 

proxy methods of pain assessment by health professionals. 

The most common method that health professionals use for measuring pain in children is a 

self-report of pain intensity with the Numerical Rating Scale (NRS)(Stinson et al. 2006, 

Tomlinson et al. 2010). The NRS is only recommended for use with children ≥ 8 years of age 

as children need to have developed the ability to express their pain quantitatively to reliably 

use this tool(Stinson et al. 2006). However, only 30% (n=44) of the EPOCs with pain 

involved children within this age range. The majority of EPOCs with pain involved children 

aged < 4years (46%, n=69), who are considered too young to understand pain assessment 

scales (McGrath et al. 2008, von Baeyer & Spagrud 2007). Thus, observation of pain-related 

behaviour should have been the principal method of assessing pain intensity. Yet, observation 

of pain-related behaviours are open to misinterpretation and proxy measures of pain 

assessment may underestimate the severity of pain (Byrne et al. 2001, Mattsson et al. 2011, 

Shum et al. 2012, Twycross 2007).  Nonetheless, as the type of assessment tool used to 

obtain a pain intensity score was not documented for 99% of EPOCs with pain, it is unclear 

how pain was actually assessed for this cohort of children. 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



 

This article is protected by copyright. All rights reserved 

LIMITATIONS 

There are limitations of this study that require consideration. As this study was based on an 

audit of documented pain practices it is possible that the pain related care provided by health 

care providers in real time has not been fully captured. Additionally, the prevalence pain may 

also be under-reported, however, the findings are consistent with other studies examining 

paediatric pain and its treatment (Harrison et al. 2014, Shum et al. 2012, Stevens et al. 2014). 

The generalisbility of this study is limited by the conduct of this study in one CCC in a 

particular hospital setting. Nonetheless this study informs the local setting of paediatric 

oncology care. Currently no studies exist that have examined the pain-related care provided 

to paediatric oncology in-patients within an Australian context. Furthermore, the findings 

may be useful to nurses practicing in paediatric oncology settings internationally. The Quality 

Score Card was designed by the first author (KP) and has not previously been validated in 

clinical research. With the absence of a validated audit tool for the assessment and 

management of pain in children with cancer, the Quality Score Card was based on the 

recommendations for high quality cancer and paediatric pain-related care available at the time 

of the study.  

CONCLUSIONS 

This study indicates that the current documented practices in a paediatric CCC do not fully 

reflect the recommendations of contemporary paediatric pain management (Gordon et al. 

2005, World Health Organization 2012). Children were provided with limited opportunities 

to make their pain highly visible through the consistent documentation of pain and its 

treatment. Due to these limited opportunities, there is an urgent need for institutional 

guidelines that outline clear expectations for the assessment of pain in medically unwell 

children. The PMI was found to be an ineffective method of evaluating the quality of pain 

management practice due to limitations of pain documentation. Efforts should be directed at 

obtaining patient reported outcomes from the child and their caregivers to recognise pain and 

determine the quality of pain management interventions. Further research is needed to 

investigate the actual pain practices of health care providers in real time and the influence of 

social and contextual factors on the pain management interventions provided by paediatric 

oncology health care providers. 
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RELEVANCE TO CLINICAL PRACTICE 

The limited documentation of pain assessment in the setting of widespread opioid and 

adjuvant medication use in this study raises an important quality issue. Ultimately, children 

receiving antineoplastic therapy have few options for analgesic therapy due to the side effect 

profile of paracetamol and non-steroidal anti-inflammatories (Anghelescu & Oakes 2002, 

World Health Organization 2012). With the middle step of the WHO analgesic ladder 

abandoned, strong opioids may now be the principal choice for managing pain in children 

receiving anti-neoplastic treatment (Zernikow et al. 2008).  

Although opioids may have been the most appropriate strategy for the management of pain 

in this cohort,  a risk-benefit analysis of  providing analgesia to children receiving 

antineoplastic therapy is recommended in light of the challenges of organ toxicity coupled 

with concerns such as  neuronal apoptosis (DiMaggio et al. 2009, Dong & Anand 2013, Jain 

et al. 2014, Ward & Loepke 2012, Wilder et al. 2009) and opioid induced hyperalgesia 

(Anand et al. 2010) in children receiving prolonged management with opioids. Adjuvants 

with direct analgesic properties were an important component of pain management strategies 

for these children and appear to be a useful strategy to addressing the issues of unimodal 

therapy and reliance on strong opioids.  

With limitations evident in this study for the pharmacological management of pain 

due to the toxic effects of antineoplastic therapy, it is timely that non-pharmacological pain 

management interventions are given greater attention. Non-pharmacological interventions 

such as sucrose, aromatherapy, breathing, distraction and positioning for comfort have been 

determined to be safe and effective methods for minimising pain during cancer treatment for 

children (Jibb et al. 2015). Clinical nurses are perfectly positioned to address the gaps 

apparent in delivering multimodal pain management by increasing children’s access to non-

pharmacological pain management interventions.  
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FIGURE 1 

Figure 1.  Flow chart of the data collection process 
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FIGURE 2 

Figure 2. Single or combined drug therapies administered  
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TABLE 1 

Table 1 

Audit tool domains 
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Domain Audit tool measurement 

Patient 

demographics 

Date of birth, gender, diagnosis, date of diagnosis, date of admission and surgical 

procedure during audit period 

Pain assessment Information about pain documented on the observation chart, number of 

documented pain assessments, minimum and maximum pain-scores, number of 

sedation scores, number of functional  pain assessments (pain at rest & 

movement), type of pain tool used documented and pain reassessed within 1 hour 

of pain relieving interventions. 

Pain 

management 

Number of analgesic therapies prescribed and administered, number of 

analgesics prescribed that are scheduled versus non-scheduled, incidence of 

nurse initiated and once only analgesic administration, management of pain 

aĐĐordiŶg to the World Health OrgaŶisatioŶ’s aŶalgesiĐ ladder, eǆĐlusioŶ of 

intramuscular injections for delivery of analgesics and non-pharmacological 

interventions documented. 

Pain 

documentation 

Information about patient’s pain documented in a highly visible manner on the 

observation chart and characteristics of pain assessment in the in-patient charts. 

Monitoring of 

processes and 

outcomes of 

pain 

management 

Nuŵďer of sedatioŶ sĐores ≥Ϯ, tǇpe of adverse eveŶt, laǆatives presĐriďed if 

reĐeiviŶg opioids, perĐeŶtage of doĐuŵeŶted paiŶ iŶteŶsitǇ ≥4 ;ŵoderate paiŶͿ 

aŶd ≥7 ;severe paiŶͿ iŶ previous Ϯ4 hours, ĐhaŶge iŶ paiŶ ŵaŶageŵeŶt plaŶ if 

pain intensitǇ ≥ 7/ϭϬ ;severeͿ. 

Interdisciplinary 

care 

Frequency and type of documentation about pain by health professionals, pain 

management planning, incidence of medical reviews due to pain and the 

involvement of specialist pain management services. 

Efficacy of pain 

management 

practices. 

The Pain Management Index (PMI) 
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TABLE 2 

 

Table 2 

Sample characteristics (N=258) 

 

Sample characteristics n (%) 

Age   

< 1 years 25 (10) 

1-3 years 94 (36) 

4-7 years 56 (22) 

8-12 years 55 (21) 

13-18 years 28 (11) 

Gender  

Male 152 (59) 

Female 106 (41) 

Cancer diagnosis  

Blood 127 (49) 

Solid 73 (28) 

Brain 21 (8) 

Non-malignant 37 (15) 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



 

This article is protected by copyright. All rights reserved 

Reason for admission  

Medical therapy 198 (77) 

Complication associated with 

treatment 

50 (19) 

Surgical therapy 10 (4) 

Length of stay  

0-30 days 184 (71) 

31-100 days 43 (17) 

>101 days 31 (12) 

Surgical procedure during the EPOC  

Yes 14 (5) 

No 244 (95%) 
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Frequency of documented pain assessments (N=146) 

 

Frequency of pain assessments in 24 hour 

period 

n (%) 

Number of pain assessments  

0 71 (49) 

1-3 59 (40) 

4-6 12 (8) 

7-12 4 (3) 

 

 

 

 

 

 

 

 

TABLE 4 

Table 4 

Distribution of the documented non-pharmacological pain management interventions (N=44) 

 

Non-pharmacological pain management n (%) 
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intervention 

Barrier cream 21 (47) 

Procedural pain clinician
*
 6 (14) 

Distraction 5 (11) 

Ice 3 (7) 

Sucrose 3 (7) 

Salt bath 2 (5) 

BuzzǇ ™* 
2 (5) 

Teething gel 1 (2) 

Heat 1 (2) 

* 
Procedural pain clinicians are allied health care professional who work with children and     

their family to minimise pain and distress associated with medical procedures. 

*
Buzzy™ is a device that is used in procedural pain management to decrease sharp pain 

 

 

 

 

 

TABLE 5 

Table 5 

Distribution of the documented narratives about pain by health professionals (N=319) 

 

Characteristic of pain Documented narrative  n (%) 

Sensory location 78 (24.5) 

 intensity 75 (23.5) 
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 cause 50 (15.7) 

 duration 3 (0.9) 

 quality 1 (0.3) 

Behavioural Effect on behaviour 18 (5.7) 

 Effect on mood 6 (1.9) 

 Effect on function 3 (0.9) 

Treatment Response to intervention 46 (14.4) 

 Absence of pain 20 (6.3) 

 Treatment given  19 (5.6) 

 

 

 

TABLE 6 

Table 6 

Distribution of the Pain Management Index 

 

Pain Management Index  Total (N=76)             n (%) 

-2 4 (5) 

-1 8 (11) 

0 12 (16) 

1 22 (29) 

2 12(16) 

3 18 (24) 
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