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Background. Painful experiences are common in the paediatric inpatient population. Immaturity and cognitive impairment may preclude
clear description of such experiences, and requests for analgesia when needed. Methods of pain assessment and guidelines for treatment in
the paediatric population are well established, but are not widely used. Limited data suggest that the situation is similar in South Africa (SA).
Objectives. To review the assessment and management of pain in SA medical paediatric inpatients. The primary objective was to determine
the proportion of children who receive analgesia where indicated. The secondary objectives were to determine the prevalence of pain, at
presentation and among admitted patients, whether pain evaluations were performed and pain treated, and the adequacy of such treatment.
Methods. A prospective cross-sectional survey of medical paediatric inpatients at Rahima Moosa Mother and Child Hospital (RMMCH) in
Johannesburg, SA, was conducted. The tool used for data collection was specifically designed for the study, with sections for demographic
data, patient or caregiver interview, and chart review. Pain assessments were done using the revised Face, Legs, Activity, Cry, Consolability
Scale and the Neonatal/Infant Pain Scale. The analysis consisted of descriptive statistics of epidemiological data and comparative statistics
using grouped variables, with the level of significance set at p<0.05.

Results. The sample consisted of 74 children, aged between 3 days and 4 years. Male patients accounted for 58% of the cohort. The
prevalence of pain at admission was 73% (n=53). Eight percent (n=6) of the study sample had pain evaluation at admission, and only
1 child had been evaluated for pain within the preceding 24 hours. Of the 74 patients reviewed, 10% (n=7) received appropriate analgesia.
Paracetamol was given to 31% of patients (n=23), either for pyrexia or for an undocumented indication. More than half of the study sample
(59%; n=44) received no analgesia. The presence of pain, both by caregiver report (p=0.62) and by pain score (p=0.074), was not associated
with the administration of analgesia.

Conclusion. Pain in the paediatric population at RMMCH was found to be common, but it was seldom assessed, and validated pain scores
were rarely used. The result was inadequate pain management in all the four domains of assessment, intervention, reassessment and ongoing
management.
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Pain, defined as an unpleasant physical or emotional experience
that is associated with actual or potential tissue damage, is a
personal and subjective experience.? It is prevalent in the paediatric
population, as part of both surgical and medical pathology.* The
gold standard of pain assessment is by self-report.”) This method
proves difficult in children whose neurodevelopmental immaturity
precludes coherent description of painful experiences and competent
requests for analgesia when needed. Cognitively impaired patients are
a particularly vulnerable group. Depending on their level of ability,
some depend only on non-verbal communication. This unique set of
circumstances has led to the development of several validated pain
assessment tools for children of all ages, as well as for children with
cognitive impairment.

Use of a pain score allows selection of appropriate analgesia for the
severity of pain present. Reassessment and regular documentation
after initiating management allow for adjustments to be made where
necessary.®”! Despite the availability of this wealth of knowledge,

and tools with which to manage pain well in children, pain remains
poorly understood, rarely assessed and inadequately treated in
paediatric clinical practice worldwide. South Africa (SA) is no
exception.

Studies conducted in Canada, the USA, New Zealand, Brazil and
Australia have shown that documentation of pain scores is poor, with
rates varying from 27% to 48%.*%1% Nurses use and document pain
scores more frequently than doctors, but analgesia is often given
without the use of a pain score. Despite the existence and knowledge
of protocols for pain management in the above study populations,
analgesia was found to be inadequate or infrequent in many cases,
resulting in breakthrough pain. Non-pharmacological pain relief was
seldom recorded.!"”!

Research on the subject on the African continent is limited, with
only two published studies on the epidemiology of paediatric pain
and its treatment in SA.!2 Both studies show that management
could be improved, with similar results reported in Kenya.l?!
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The barriers to adequate pain management are vast and often
contextually unique. Some of the known barriers to appropriate
pain management in paediatrics identified in the literature are
difficulties with accurate assessment and quantification of pain in
children; inadequate knowledge on pain management on the part
of health professionals caring for children; the misconception that
children, especially infants, lack the ability to feel or experience
pain; failure of health professionals to assess for pain at all; the
misconception that pain management is difficult; and fear of side-
effects and addiction.!"” Health professionals’ personal beliefs and
attitudes towards pain can also interfere with its evaluation and
management.'" One barrier that is important in the SA setting is
that identified by Nortjé and Albertyn:'¥ the influence of culture
on the expression and derived meaning of painful experience. They
found that the expression of pain is not encouraged in SA Nguni and
Sesotho cultures, particularly among men.!" Traditional medicine
is more accessible and is widely accepted as the first place to seek
help, except for children, for whom Western medicine should be
sought first.!"” The cultural meaning of pain (unappeased ancestors
or witchcraft) may also limit its expression in the medical setting.'*!

Poor pain management has both acute and chronic consequences.
Early pain experiences have been linked to neurodevelopmental
abnormalities,
disturbances, heightened behavioural responses, and an increased
risk of anxiety-related psychiatric illness later in life.'*!”) Untreated
or inadequately treated acute pain results in central sensitisation,
which causes increased central nervous system responsiveness to
painful and non-painful stimuli."® This process contributes to
the development and maintenance of chronic pain. It is vital that
pain is adequately managed to prevent these short- and long-term

decreased cortical brain volumes and axonal

consequences.
This study aimed to review the assessment and management of
pain in medical paediatric inpatients. The primary objective was to
determine the proportion of children who receive analgesia where
indicated, and the secondary objectives were to determine the
prevalence of pain, at presentation and among admitted patients, to
determine whether pain evaluations were done, and to determine
whether pain was treated, and the adequacy of such treatment.

Methods

This study was conducted as a prospective cross-sectional survey.
It consisted of a survey, patient evaluation for pain at the time of
the survey, and a chart review. The study was conducted at Rahima
Moosa Mother and Child Hospital (RMMCH) in Johannesburg, SA.
This is a secondary academic hospital affiliated to the University of
the Witwatersrand, which serves women and children. All medical
patients aged <12 years admitted to the general paediatric medical
department at RMMCH were included. Patients with surgical
diagnoses and those admitted to the intensive care unit and the
neonatal unit were excluded. Data were collected prospectively by
convenience sampling in the paediatric wards at RMMCH on 3 days
in September 2018 and 4 days in April 2019.

A target sample size of 64 patients was determined using Fisher’s
formula for prevalence studies.” The expected prevalence of pain
was 78%, as taken from the study by Mate.?) This study was
selected because it is an African study, and at the time of protocol
development there were no SA studies of pain prevalence among
medical paediatric patients.

The tool used for data collection was a pain management and
assessment audit form developed specifically for this study. It was
designed based on the information required to achieve the objectives
set out above. It consisted of three sections, one for demographic data,

one for an interview of the patient, parent or caregiver, and finally
one for review of the patient’s file for evidence of pain assessment
and adequacy of pain management. The adequacy of the analgesia
was assessed using the prescription chart with reference to the level
of pain at the time of the interview, as perceived by the caregiver or
patient. Assessment of the prescription chart also included review for
timed analgesia. Timed analgesia refers to analgesia prescribed to be
given at a specific time interval as opposed to pro re nata (as needed).

The tool was written in English, but when interviewing either
English or isiZulu was used, depending on which was most
comfortable for and common to the interviewee and the data
collector. The assistance of a translator was not needed for any of
the caregivers interviewed. The objective assessment of pain at the
time of data collection was done using the Neonatal/Infant Pain
Scale (NIPS) and the revised Face, Legs, Activity, Cry, Consolability
(R-FLACC) scale.

The NIPS tool is designed to assess six behavioural indicators of
pain response in preterm (<37 weeks) and term neonates up to 6
weeks of age.?® It is a non-invasive and validated measurement that
assesses cry, motor activity, facial expression, state of arousal and
breathing patterns, and is scored out of 7.2*!I The patient is assessed
as having no pain if the score is 0, mild pain with a score of 1 - 3, and
moderate to severe pain with a score of >4.12%

The R-FLACC scale uses five behavioural parameters to assess
pain, each scored between 0 and 2, for children aged 2 months -
18 years.>?I The five parameters are facial expression, leg movement,
activity, cry and consolability.?? A total score of 0 means no pain,
1 - 3 is associated with mild pain, 4 - 7 is associated with moderate
pain, and 8 - 10 is associated with severe pain.*®! This tool can be used
to diagnose all kinds of acute pain.???

Both scales are well validated to accurately determine pain
severity and are selected for ease of use and because they are the
tools recommended by the clinical guideline for paediatric pain
management at RMMCH (clinical guideline for paediatric pain
management by A Bhettay, Department of Anaesthesia, RMMCH,
2016 - unpublished).

Self-report was used for patients aged >8 years, because this is
the age at which self-report scales such as the numerical rating
scale and the visual analogue scale are validated for use.”” For the
purposes of this review, the Wong-Baker FACES scale! was selected
as it is already part of the pain guidelines that exist at RMMCH. The
scale is currently validated for use from the age of 3 years. Children
are asked to select from cartoon-type faces, designed to indicate
escalating severities of pain, the one that best matches the pain they
are experiencing.

For children aged <8 years, the parent or caregiver was asked
their opinion of the presence of pain in the child at the time of the
interview. If they considered the child to be in pain, they were asked
to rate the pain as mild, moderate or severe.

The use of non-pharmacological methods for pain management
was not included in the data collection tool because the survey did
not include the observation of an interaction between health workers
and patients for the evaluation of procedural pain, which is when such
tools are likely to be used. These tools can be and often are applied
without prescription, so the review of patient records would not be
likely to give an accurate reflection of their use, or the lack thereof.

The study was approved by the Human Research Ethics Committee,
University of the Witwatersrand (ref. no. M180116), prior to data
collection. Participation was subject to the signing of an informed
consent form by the parent or guardian.

Data were captured in REDCap (Research Electronic Data
Capture, an online database manager hosted by the University of
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the Witwatersrand) and exported to Excel 2007 (Microsoft Corp.,
USA) for use. Analysis was done using Stata release 15 (StataCorp,
USA). Categorical variables were expressed as frequencies and
percentages, and continuous data were presented using means and
standard deviations (SDs). Comparative analysis was done using x*
tests of association for categorical variables, and odds ratios were
calculated using logistic regression for significant variables. The level
of significance was set at p<0.05.

Results

On all the days used to collect data, there was a total of 268 patients
in the four paediatric wards at RMMCH. However, not all patients in
the wards were eligible for interview, as they might have taken part in
the study on the previous day. A total of 80 patients were approached;
there were 5 refusals to participate, and 1 patient was excluded
because they were >12 years old. Fig. 1 shows patient selection and
participation.

The complete data set consisted of a total of 74 patients. Their
ages ranged from 3 days to 4 years and 3 months (mean (SD) 11 (12)
months). Table 1 shows patient characteristics, demographics and
diagnoses. All the participant surveys were conducted by caregiver
report, as all the children were aged <8 years.

Pain epidemiology

The prevalence of pain as part of the presenting complaint was 73%
(95% confidence interval 60 - 82) by caregiver report. Age was not a
significant determinant of pain (p=0.070).

The prevalence of pain later in the diagnosis by caregiver report
was 31% within the 24 hours preceding the interview. At the time of
the interview, pain prevalence by caregiver report was 15%. When
assessed using a pain score, it was found that the prevalence of pain
at the time of interview was double that determined by caregivers,
at 30% of the sample; however, this finding failed to meet statistical

Total patients in
the wards on the days
of data collection,
N=268

Patients
approached,
n=80

Refused to participate, =5
Excluded, n=1 (age >12 years)

Total interviewed,
n=74

Fig. 1. Flow diagram of patient selection and participation.
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significance (p=0.051). There was no significant difference in pain
score between the sexes (p=0.8). Table 2 shows the overall pain
prevalence and severity at different stages of the admission.

Pain assessment

According to patient records, 6 of the 74 patients (8%) were assessed for
pain at admission; of the 53 patients who reportedly had pain as part of
their presenting complaint, only 4 had their pain evaluated in some way
atadmission. Subsequent pain evaluations were also very few, with only
1 patient having had two pain reviews documented within the 24 hours
preceding the interview. The rest had no documented pain reviews in
their patient files. Table 3 shows the frequency of pain assessment at
admission and within the 24 hours preceding the interview.

Pain treatment and adequacy of treatment
Analgesia given was adequate for level of pain severity for only

7 (10%) of the 74 participants at some point in their care. Almost

Table 1. Patient characteristics and diagnoses (N=74)

Characteristic n (%)
Gender
Male 43 (58)
Female 31 (42)
Race
Black African 63 (85)
White 3 (4)
Asian 3(4)
Mixed race 5(7)
Diagnosis
Respiratory only 25 (34)
Neonatal sepsis 9 (12)
Respiratory and gastrointestinal 7 (10)
Cardiac 7 (10)
Nutritional 7 (10)
Central nervous system 4 (5)
Gastrointestinal 4 (5)
Hepatic 3 (4)
Infectious disease 3(4)
Other 5(6)
Key informant
Mother 68 (92)
Father 6(8)
Table 2. Pain epidemiology
n (%)
Pain present at admission (n=73) 53 (73)
Worst pain within preceding 24 hours (caregiver report) (n=23)
Mild 14 (19)
Moderate 5(7)
Severe 4 (5)
Pain at time of interview by caregiver report (n=11)
Mild 8 (11)
Moderate 2(3)
Severe 1(1)
Pain at time of interview by pain score (n=22)
Mild 19 (26)
Moderate 3 (4)
Severe 0
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60% of the patients reviewed had no analgesia during their
admission up to the time of review. Almost a third were given
paracetamol. Either the paracetamol was given for pyrexia and
indicated as such, or the indication was not specified. Frequencies
of pain treatment and its adequacy are set out in Table 4, and

Table 3. Pain assessment

n (%)
Pain assessment (n=73)
Pain assessed at admission 6 (8)
Pain not assessed at admission 67 (92)
Frequency of pain evaluation within 24 h of interview (n=74)
None 73 (99)
Once 0
Twice 1(1)
Table 4. Pain treatment and adequacy of treatment
n (%)
Analgesia received (n=74)
Appropriate analgesia received 7 (10)
Received paracetamol - indication not stated 23 (31)
No analgesia received 44 (59)
Analgesia among patients with pain at admission (n=53)
Appropriate analgesia received 5(9)
Received paracetamol - indication not stated 21 (40)
No analgesia received 27 (51)

Analgesia among patients with pain using pain score (n=22)

Appropriate analgesia received 0
Received paracetamol - indication not stated 12 (55)
No analgesia received 10 (45)

Prescription adequacy (to pain by caregiver report) (n=74)

Appropriate analgesia 13 (18)

Analgesia not appropriate to pain severity 17 (23)

n/a (no analgesic or no pain) 44 (59)
Timed analgesia (n=73)

Yes 55 (75)

No 18 (25)

n/a = not applicable.

Table 5. Comparison of analgesia administration and pain status

associations between pain and its management (using Fisher’s exact
test) are detailed in Table 5.

In Table 5, only 2 of the 8 parameters analysed show an associa-
tion that is statistically significant. Those are the associations
between assessment of pain at admission and the receipt of analgesia
(p=0.006), and between the presence of pain before admission by
parent report and the receipt of analgesia (p=0.021).

Discussion

The paediatric population at RMMCH at the time of the study
had a prevalence of pain similar to findings in institutions around
the world, and in other areas of SA. Pain was seldom assessed,
validated pain scores were rarely used, and the result was poor pain
management.

Pain prevalence at RMMCH at the time of admission mirrored
that reported in the Red Cross War Memorial Children’s Hospital
trauma unit.""! This was an important finding, because the patients
reviewed in the present study all had medical illnesses, as opposed to
surgical diagnoses. This finding challenges the general assumption
made by healthcare workers that surgical patients experience more
pain than medical patients do, as was shown by Velazquez Cardona
et al." and Cummings et al.” in their studies. It also highlights the
resulting potential for increased vulnerability of medical patients to
poor pain management.

The pain prevalence at admission in the present study was as high
as found in studies from around the world from as far back as 1996.
No improvement has been achieved in all these years of reviews,
despite availability of guidelines.**1112]

The declining prevalence of pain later in the admission, both
by caregiver report and by pain score, can possibly be attributed
to the use of paracetamol for pyrexia, or by routine prescription
without actual assessment of a child’s analgesic needs as based on
pain severity. It may also have been due to the management and
subsequent resolution of pathology.

At the time of the interview, the prevalence of pain by caregiver
report was half of that found by pain score. Other studies have found
better agreement between caregiver reports and objective pain
scores.l??1 Although not specifically evaluated in this study,
this disparity in reported pain between caregiver assessment
and pain score could be explained by the cultural nuances of
our diverse society, by language differences, and by historical

No analgesia or

Received appropriate analgesia,

paracetamol only, /N  n/N p-value* OR 95% CI
PBA present 48/66 5/7 0.62 - -
Pain assessed at admission 3/67 3/6 0.006 21.333 1.83 - 225.54
Pain reportedly present at 10/67 1/7 0.72 - -
time of interview
Pain present by pain score 22/67 0/7 0.074 - -

No analgesia received, Any analgesia (paracetamol and/or

n/N other appropriate drug), n/N
PBA present 27/43 26/30 0.021 3.85 1.03 - 17.64
Pain reportedly present at 6/44 5/30 0.48 - -
time of interview

No PBA, n/N PBA present, n/N
Received timed analgesia 4/20 14/52 0.39 - -
Pain assessed at admission 2/20 4/53 0.53 - -
PBA = pain before admission.
*Fisher’s exact test.
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power dynamics associated with SA’s political past.'”! These potential
influences require further study, and awareness on the part of clinicians.

Pain was rarely assessed at RMMCH during this study. The best
opportunity for pain assessment was found to be at admission. Pain
assessments during the days following admission rarely occurred.
Investigational and therapeutic procedures carried out during a
hospital admission are known to be painful. Although not specifically
investigated in this study, the absence of subsequent pain evaluations
exposed a period of risk where procedural pain was unlikely to be
addressed.

Unsurprisingly, the low rate of pain evaluation correlated with
inadequate analgesic use and pain management. More than half of
the patients did not receive any analgesia despite its being indicated.
Most patients were inappropriately given single-agent analgesia
(paracetamol), even when moderate or severe pain necessitated
stronger agents and a multimodal approach. Pain management should
consist of four basic steps: pain assessment, intervention, reassessment
of treatment adequacy and for side-effects, and ongoing management.
Optimal pain control is achieved by using an interdisciplinary approach,
utilising non-pharmacological pain management strategies and
multimodal analgesia. Mild pain is treated with non-pharmacological
strategies and simple analgesics such as paracetamol and non-steroidal
anti-inflammatory drugs. Moderate pain should be treated with the
addition of a weak opioid. Severe pain requires the use of intravenous
strong opioids.””” Adjuvant analgesic agents should be utilised where
appropriate.

Of the patients who had pain at admission, only 7% received
analgesia appropriate for their pain severity. When paracetamol is
included, the odds of receiving analgesia when pain was present
at admission was 3.85 (p=0.021); however, when paracetamol was
removed, there was no significant association between the presence
of pain at admission and the receipt of analgesia. It is likely that many
patients benefited from the routine use of paracetamol for fever
without formal pain evaluation with a validated pain score.

There was no statistically significant association between the
presence of pain by caregiver report and the receipt of analgesia.
However, when pain was clinically evaluated, there was statistically
and clinically significant evidence that analgesia was more likely to be
given.

The study population did not include any child aged >8 years.
Therefore, none of the study participants was the primary informant.
The study relied on caregiver assessments and pain scores without the
use of self-report, which is the gold standard for pain assessment. This
study population reflects that of RMMCH and therefore the reality of
pain assessment and management in this institution.

The barriers to pain assessment and management specific to
RMMCH should be explored in future studies. If identified, they
could provide useful insight and a great starting point towards quality
improvement.

This study enriches the currently sparse body of knowledge about
the epidemiology of paediatric pain and its management in SA.
It provides SA paediatric clinicians of all disciplines insight into their
own behaviour, and an opportunity for a deliberate effort towards
improvement.

Study limitations
While enquiry into the presence of pain at admission took place, the
severity of that pain was not documented, making comparison of
progression difficult.

The exact analgesics prescribed were not recorded at the time
of data collection. Only data on the use of paracetamol for pyrexia
(as indicated in the clinical notes), or without a written indication,

were noted. This was an unfortunate error in study design, which
meant that a pain management index (PMI) could not be calculated.
A PMI could have made analysis of adequacy of care more accurate.
The PMI is a score, ranging from 3- to 3+, used to quantify the
pharmacological management of pain. Pain severity is subtracted
from the analgesic used.”””!

The study was conducted in a single centre with a relatively small
sample size.

The study design allowed for the patient to be the primary
respondent only if >8 years of age, because that was the age from
which assent was to be acquired from the child, and the RMMCH
paediatric pain protocol was designed for self-report at the age of
>7 years. Therefore, none of the pain evaluations was by self-report.

Conclusion
Pain in the paediatric population at RMMCH was found to be
common, and its management was poor in all four domains:
assessment, intervention, reassessment and ongoing management.
This is despite the wealth of knowledge, tools and guidelines on the
management of pain in the paediatric population and the presence
of a pain management guide written specifically for use at RMMCH.
This finding is not unique to this hospital, and the situation is likely
to be similar in many SA healthcare institutions.

These findings suggest that more than a written protocol is needed
to improve pain management.

Recommendations

Training of medical staff on pain assessment and management may
raise awareness. The training should begin with consultants, as they
are the drivers of behaviour among junior staff, and because they
remain constant in an academic environment with a high trainee
doctor turnover. This high turnover would necessitate regular
training every few months. Nurses, who spend the most time with
patients, should be placed at the forefront for training opportunities.

Visible pain assessment posters may prompt use by health
professionals and may also prompt caregivers to speak up when
they feel that their child’s pain is not being managed. Perhaps the
inclusion of a section for pain score evaluation in both the nurses’
triage form and the doctors’ admission file template would encourage
accurate and regular documentation of assessments, interventions,
management and reassessments.

A policy that allows nurses to initiate pain management by a
predetermined algorithm, both at admission triage and in the wards
while they await review by a doctor, could minimise a child’s distress
while waiting to be seen in busy academic and public hospitals, where
waiting times are often long.
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