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Background

Acute pain is defined as an unpleasant sensory and emotional experience associated with, or
resembling actual or potential tissue damage as a result of a surgical procedure, physical trauma, or
as a consequence of a medical condition [1]. The prevalence of moderate-severe pain, defined as pain
which significantly interferes with daily living activities, ranges between 27% and 66% in hospitalized
pediatric patients and remains inconsistent even in those institutions with excellent resources and good
reputations [2,3]. Moderate-severe pain may be a source of distress for not only the patient but also
for family and health care providers. There are significant implications of inadequately-treated acute
pain which might persist for months or years after the initial intervention with a potential to transition
into chronic postsurgical pain (CPSP) [4]. CPSP is defined as clinical discomfort that lasts more than
2 months post-surgery without other causes of pain or pain from a chronic condition preceding the
surgery [5]. CPSP, being associated with poorer surgical outcomes and decreased ability to return to
expected functioning, can lead to significant morbidity and has a significant impact on quality of
life [6]. With the understanding that interventions in the acute inpatient setting can have profound
implications later, current challenges to the delivery of optimal pain management must be explored
to provide practical and actionable recommendations that can be utilized across a variety of inpatient
settings. These action items will facilitate a more equitable and consistent delivery of pain management
for every pediatric patient.

What We have Learned So Far

Many advances in pediatric pain management have been made over the past 30 years. In a recent
article, Professor Lonnqvist summarized the numerous milestones that have been responsible for
elevating pediatric pain management to a specialty with immense impact to minimize suffering [7].
There are a multitude of strategies for the treatment of acute pain that have been identified over
the years [8-11]. While it is known that these strategies contribute to optimal pain management,
it remains challenging to consistently implement them across various hospital settings [12,13]. For
example, inconsistent use or omission of non-pharmacologic strategies and first-line agents such as
acetaminophen/paracetamol and non-steroidal anti-inflammatory agents (NSAIDs) might result in
higher self-reported pain scores. In addition, failure to plan for medication side effects contributes to
patient discomfort, increasing morbidity and economic burden. Here the goal is to take a pre-emptive
but safe approach to the treatment of acute pain and symptoms. While some providers do have robust
mechanisms in place for consistent use of comprehensive pain management protocols, there currently
is not a universally-applied tool. The result may be the unintentional exclusion of beneficial modalities,
simple strategies that are easily applied and can improve patient comfort and sense of well-being.
Attention to non-pharmacologic strategies such as application of ice, heat, and comfort positioning is
often forgotten. Modalities such as child life, pet therapy, music and aroma-therapies may be excluded
with the misconception that these do not represent true pain management strategies. Providers may
not feel these recommendations are within their purview, better left to suggestion by the nursing
providers and child life specialists. The result is disjointed care which jeopardizes the patients’ and
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families’ acceptance that these are effective strategies and may be
even more important than medication per se. We have also learned
the importance of the biopsychosocial approach to pain that takes
into consideration the negative states of mind, such as helplessness
and hopelessness, and that these behaviors can have a significant
impact on pain experience [14]. Furthermore, rather than focusing
on pain scores alone, the ultimate intention of pain management
(improved functional mobility and return to activities of daily living)
should be more consistently reinforced [15]. Steady attention to
this biopsychosocial approach to acute pain by every physician and
healthcare provider would indicate to patients that these are effective
modalities. In addition, this gesture could serve to address the pain-
related treatment disparities based on gender, race, age, as well as
the idiosyncratic practices of physicians in the management of acute

pain [16,17].
Challenges

Although pediatric management has come a long way, there
are a number of factors that might drive idiosyncratic decisions
and inequities of optimal pain management. These challenges
involve physicians, nursing personnel, the patient/family, and the
organizational institutions and are outlined below [18].

Adequate pain education

The widespread lack of pain education in medical school
and residency programs has been identified as a significant global
problem [19]. Physicians are taught a baseline curriculum of pain
management but may not be as well versed in some of the finer
nuances of pain management that is imperative for all providers [20].
For example, the use of first-line (basic, simple) analgesics such as
acetaminophen and NSAIDs are often not optimized, even in those
patients with expected intense pain having no contraindication and
receiving opioids. This fact alone can result in the inappropriate use
of opioids, such as increasing the dose or the frequency earlier than
expected based on pain score or perceived discomfort. Similarly,
the consistent offering and use of non-pharmacologic strategies
such as ice, heat, therapeutic play, distraction techniques, physical
therapy, pet therapy and others may be lacking. These modalities
may in reality improve well-being and quality of life, and facilitate
the patient’s rapid return to baseline functioning. These are simple
treatments to teach and execute and may result in the decreased need
for pain medications [17].

The individual practices of nursing personnel and prescribers
may have a significant impact on the practical administration of
medications to the patient with pain. Nurses typically spend more
time at the bedside than other healthcare providers and are often
staunch advocates for optimal pain management. However, differing
approaches to the medication scheduling can have a significant
impact on the quality of the pain experience. Approach to the PRN
(pro re nata - as needed) prescription of pain medications may result
in some nursing providers being proactive, offering the medication
on a preemptive basis. Others may be reactive and wait for increased
pain intensity and patient request prior to administration [21]. The
former approach results in a more consistent therapeutic plasma level
of medication and the potential for improved pain management
[22]. In the patient with moderate-severe pain, waiting to administer
a medication until it is requested may result in wide swings in pain
intensity, causing distress. Similarly, prescribers may not have made
a plan for the management of breakthrough pain, leaving the patient

in the difficult situation of worsening pain. The goal is to put the
patient’s and family’s mind at ease and gain trust.

Family & patient factors

An additional barrier to optimal pain management may be
the patient/family themselves. Patients may not have realistic
expectations with regard to the pain they might experience from a
surgical procedure or the effort that might be required of them to
facilitate their functional recovery. In addition, they may have had
negative experience with pain in the past that might have a significant
impact on their ability to cope in the current setting [23]. On the
other hand, there may also be misconceptions that pain is something
to be endured, which might lead to a patient’s hesitancy to honestly
communicate their experiences [18]. Although setting appropriate
expectations prior to a surgical intervention is the responsibility of
the physician, many patients may not be aware of how to best prepare
themselves for the sequelae of a surgical procedure. Patients should be
encouraged to be good advocates for themselves, to ask questions so
their concerns are validated, and improve their self-efficacy towards
functional recovery.

Organizational challenges

Pain, defined as ‘an unpleasant sensory and emotional experience
associated with, or resembling that associated with, actual or potential
tissue damage’ does not readily lend itself to objective measure [1].
Alternatively, due to the complex nature of pain, self-report measures
may be inaccurate and are by definition subjective in nature. It is
often difficult for providers and patients to distinguish between the
nociceptive contribution to pain compared with the other sources
of ‘discomfort’, such as psychological pain, anxiety, social pain, and
poor sleep [10]. Just how to measure effective pain management is
exceptionally challenging but most would agree that the pain score
alone should not be a measure of success [24]. Moreover, patient
satisfaction scores are not necessarily indicators of quality of care
delivered and have several confounding factors [25].

A number of restrictions within the organization may
inadvertently hinder pain management efforts. These include lack
of accountability for pain management, local culture, and the
willingness to be self-reflective regarding quality and outcomes
[18,26]. Local culture may encourage residents and trainees to ‘learn’
pain management by actively managing patients themselves rather
than involving the acute pain services. Unfortunately, this attitude
often results in sub-optimal care of patients. Trainees may not be
given appropriate guidance, may be discouraged from seeking help,
and are encouraged to use their own critical thinking skills that may
be beyond the scope of their knowledge. This scenario may be all
too familiar to the nurses who spend the most time at bedside, are
excellent advocates, but may be unable to afford change regarding
physician practices. Furthermore, idiosyncratic decisions and
inconsistent use of non-pharmacologic strategies make it exceedingly
difficult to make comparisons among patients. Without the potential
for high-level oversight, individual silos regarding pain management
efforts develop leading to variable outcomes.

Impact of the opioid crisis

If suboptimal pain management was a problem prior to 2017,
the formal acknowledgement of the opioid crisis has certainly
compounded the issue. While the spirit of opioid stewardship
is to minimize the availability of opioids for potential misuse
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and reduce risk, the result has been an inadvertent disparity of
another kind; patients with legitimate pain from a major/complex
surgical procedure that are under-prescribed or not prescribed
opioids. While 2002 was the year of ‘Pain as the Fifth Vital Sign’
and gave the permission to treat with opioids, 2017 was the year
that seemingly gave prescribers the permission to avoid opioid
prescriptions. Providers now feel scrutinized for opioid prescriptions
and may avoid them for fear of losing their medical licenses. The
challenges described above have been augmented by the pitfalls of
self-reported pain and observational scores, and a real problem with
polypharmacy and drug diversion [27,28]. This puts the patient-
physician relationship in serious jeopardy as we strive to work in the
best interest of the patient, balancing risks and benefits of opioid use.
Unfortunately, the complexity of the pain experience and the lack of

a systematic approach to pain management has made the impact of
opioid-prescribing restrictions exceedingly difficult to measure. This
has resulted in exacerbation of pre-existing disparities [29]. While
institutions have attempted to address opioid stewardship, some
recommendations fall short with the omission of the holistic and
comprehensive modalities, valuable components of acute pain care
[30]. Rather than swinging from one pole to another, the optimal
solution lies in the middle, and must take into consideration the risk
of not prescribing opioids for procedures or conditions associated
with intense pain.

Recommendations

While there are simply not enough pediatric pain-trained
specialists to care for the entire pediatric population, it is well within

PEDIATRIC PAIN MANAGEMENT Plan

Today’s Date:
Patient name:

Patient age:
Sex:

Weight:

Allergies:

Date of surgery / injury /
medical condition:

Surgical procedure / medical condition:

Expected pain intensity: mild / moderate / severe

PLAN

First-line agents

acetaminophen / paracetamol every 6 hours PRN / ATC

ibuprofen / ketorolac every 6 hours PRN / ATC

Contraindications

such as elevated LFTs, renal dysfunction, bleeding disorders

Topical agents

i.e., lidocaine patches / cream / compounded creams

Contraindications

i.e., liposomal bupivacaine administration within 96 hours,
local anesthetic allergies

Non-pharmacologic agents
(use from beginning)

ice / heat / distraction / child life therapy / acupuncture /
aromatherapy / pet therapy / music therapy / etc.

Contraindications

i.e., neutropenia, severe bleeding disorders for
acupuncture

Are opioids to be considered?

Expected pain to be moderate-severe, benefit outweighs
risk

Contraindications to /
reasons to avoid opioids

Expected pain is mild; sensitivities to opioids.
Codeine contraindicated in some locations due to potential
for ultra-rapid metabolizers

Adjunctive medications for
expected / present side
effects

Anti-emetics for nausea / vomiting

Stool softeners when opioids prescribed or constipation

Anti-pruritics for itching associated with opioids

Muscle relaxants for procedures associated with muscle
spasm

Contraindications

i.e., serotonin receptor antagonists and severe liver
disease, prolonged QT interval; anticholinergic agents /
antihistamines and tachyarrhythmias, heart failure, urinary
retention, pyloric stenosis

Plan for breakthrough pain

[0 Reassurance (‘some pain is normal’)

[ Vvalidation of patient report

[0 Make first-line agents ATC

[J Optimize non-pharmacologic strategies

[0 Consider opioids if benefit outweighs risk; reassess daily
[0 Emphasize importance of functioning

Set daily expectations

Mobility / diet / discharge planning

Patient / Parent concerns /
questions

Ask:

‘does the plan seem reasonable to you?’

‘what questions do you have about the plan?’

Tell them:

‘please do not hesitate to let us know how we can care for
you better’

Document your

The pain management plan was discussed with the patient / parent / nursing personnel. The opportunity was
provided to ask questions; | addressed them to the best of my ability.

PRN pro re nata (as needed)
ATC around the clock
LFT liver function tests

Figure 1: A Pediatric Pain Management Plan checklist to promote systematic approach to pain management and facilitate documentation in the

electronic medical record.
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the purview of all physicians to have a basic understanding of the
practicalities of acute pain management and the ability to execute
an initial plan of a multimodal nature [31]. The challenges described
above can be partially mitigated with a more systematic approach to
pain management. A comprehensive plan would consider the use
of non-opioid, non-pharmacologic, topical and opioid therapies
as appropriate for all patients to address the various mechanisms
by which pain is experienced [10]. Understanding the risk factors
for CPSP sets the stage for optimal management of acute pain.
While the presence of baseline pain cannot necessarily be modified,
several other risk factors are amenable to intervention such as child
anxiety, pain self-efficacy, and parental pain catastrophizing [32].
Pediatric pain management has significantly improved over the
years. However, there is plenty more to be done. Although there
may be efforts in place to develop new medications, it is imperative
that we find more reproducible, methods to consistently implement
existing modalities available in any given location. Taking the lead
from the aviation industry as anesthesiologists have done in the past,
this systematic approach with the use of a checklist of sorts could
be utilized to remind the provider of the numerous modalities to be
considered [33] (Figure 1). Assessment of pain is beyond the scope
of this article and is purposefully omitted from the checklist. The
interested reader is encouraged to review the available literature on

the topic [34].

Initiatives are currently underway to better classify surgical
procedures and medical conditions based on the levels of expected
pain intensity [35,36]. While the patient’s individual experience may
vary, providers can benefit from their collective knowledge as to the
typical patient experience regarding pain and symptoms for a given
condition. Thus, the work can begin to develop a framework to an
effective multimodal care plan. Acetaminophen and non-steroidal
anti-inflammatory agents should be considered first-line agents in
the treatment of pain from surgical and medical conditions unless
contraindications exist. Other non-opioid therapies such as topical
creams, gabapentinoids, muscle relaxants, antispasmodics should be
considered if appropriate based on the character of expected pain.
These medications should be considered from the very beginning
of treatment, rather than waiting on the results of other modalities.
Similarly, non-pharmacologic strategies are often low risk and
need to be considered from an early stage of treatment. While
not considered first-line agents, opioids should be considered if
moderate to severe pain is expected. Appropriate use of opioids early
in the post-operative period might decrease or eliminate the need
for an opioid prescription after hospital discharge. This might lead
to earlier functional improvement if pain is better managed during
the period of mobility in the early postoperative period. Risks and
benefits of opioid use must be balanced and the patient must be
expected to make appropriate progress with functional gains during
opioid therapy. Moreover, providers should anticipate the expected
side effects of medications such as pruritus, nausea, vomiting, and
constipation and make proactive plans. In some hospital settings,
there may be a delay in delivering medication to the patient if the
pharmacy is not prepared to dispense a medication in an urgent
fashion, which might increase patient distress and morbidity.

Clear communication of the plan with the patient, family, as
well as nursing personnel is imperative to assure all stakeholders are
actively informed and function as a collaborative team. Presenting
the plan and asserting that these strategies have the potential to
decrease the requirement for opioid medications will reassure the
patient. Assessing the response to treatment on a regular basis

and having the flexibility to alter the plan if needed will ensure an
individualized plan balancing risks and benefits. Providers would
benefit from increasing their own comfort engaging patients and
their family in brief conversations about pain, when appropriate. The
cognitive tool described in this manuscript can provide a foundation
for discussion. Patient dissatisfaction evolves in part from the patient
feeling misunderstood or invalidated with regard to their pain. The
provider who fails to engage in a conversation about a patients
concerns may become mistrusted. Finally, complete documentation
in the medical record is instrumental in the success of the plan and
sets the stage for being flexible should changes in the plan be needed.
The Joint Commission has published their revised standards in order
to minimize disparities in pain management [37].

Looking to the future

Universal use of a systematic approach to pain management
might be the next logical step to facilitate more robust comparisons
of pain management strategies across populations. This practice
could serve as a pivotal paradigm shift to encourage more robust
comprehensive pain management education for our medical trainees
and staff. In addition, institutions could keep providers accountable
by assessing compliance of use of a systematic approach, particularly
for those patients that continue to report the highest pain scores.
More research is needed to assess the impact of such a practice.
With the widespread use of the smartphone and the explosion in the
number of medical apps currently on the market, it is only a matter
of time before a more sophisticated tool will become available to
encourage a systematic approach to acute pain management.

Although there have been great improvements in the science and
implementation of acute pain care over the past 30 years, we are at
a crossroads as to how best address the problem of inadequately-
treated postoperative pain. In an effort to make measureable
improvements in the assessment and delivery of pain management,
finding a way to consistently implement the currently available
strategies (pharmacologic and non-pharmacologic) at the bedside
will have the greatest impact.

A call to action

- Take a systematic approach to all patients when creating a
pain management plan using the template included (Figure 1)

- Base the use of therapies and opioids on the expected pain
intensity for a given surgical procedure, trauma or medical condition

- Anticipate side effects based on demographics/procedure
and make treatments available PRN

- Clearly communicate and document your plan, including
contraindications for certain therapies; Figure 1 can serve as a
documentation template in the medical record

- Reassess the efficacy of your plan on a regular basis and
make changes, as needed

- Consult a pediatric pain management specialist if
additional consultation is warranted, particulatly if chronic pain is
present
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