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ABSTRACT

Pain and suffering are the most misunderstood, under diagnosed, and under treated/untreated medical
problems, particularly in children. Therefore one of the most challenging roles of medical providers serving
children is to appropriately assess and treat their pain.

Pain is truly both a physical and an emotional experience perceived and processed by the brain, and it is
a real health problem as well.

Experienced pain is influenced by biological, psychological and social factors. Pain assessment in children
is particularly challenging due to the wide variation in physiological responses, communication abilities
and developmental stages of this group of patients.

Assessment of pain in children is linked to their level of development. Children of the same age vary
widely in their perception and tolerance of pain.

Children are particularly responsive to pain-controlling strategies that involve their imaginations and
senses of play.
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INTRODUCTION

Pain and suffering are the most misunder-
stood, under diagnosed, and under treated/untreated
medical problems, particularly in children. There-
fore, one of the most challenging roles of medical
providers serving children is to appropriately assess
and treat the pain children encounter. New JCAHO
regulations (The Joint Commission on Accredi-
tation of Healthcare Organizations) regard pain
as “the fifth vital sign” and require caregivers to
regularly assess and address pain in children.

The current catastrophic events in Kochani (a

town in North Macedonia) actualize the importance
of this phenomena in youth.

From my own personal experience, many dif-
ferent terms are used to describe sensations which
are very similar: pain, suffering, agony, distress,
misery, torment, and anguish.

Pain and suffering refer to the physical and
mental discomfort you experience after you are
harmed due to negligence or intentional wrong-
doing.

In fact, as many as 40% of children and ado-
lescents complain of pain that occurs at least once
weekly, and chronic pain affects at least 15%—-20%
of children worldwide. Just as chronic pain is more
prevalent in women than men, girls report more
pain than boys [1].
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Assessment of pain in children is linked to
their level of development. Children of the same
age vary widely in their perception and tolerance
of pain.

Pain is truly both a physical and an emotional
experience perceived and processed by the brain,
and it is a real health problem as well. Each child
has different pain perception, and the meaning of
pain is also different from child to child and proper
assessment is necessary [2]. The goal of treatment
is to decrease the intensity of pain and make the
child feel better.

The aim of this article is to summarize the
important facts related to suffering and pain in
children. The review is based on more than one
thousand articles published on PubMed.

HOW PAIN ARISES?

Pain sensation is a product of several inter-
acting neural systems. Pain transmission can be
modulated by descending pathways that constitute
the analgesia system.

Even neonates have the same number of
pain nerve endings per square millimetre of skin
as adults. They are present in the foetus from the
second trimester. The central nervous system
tracts that subserve pain are completely myelin-
ated within 30 weeks of intra uterine life. Cortical
interconnections with the thalamus, the tracts that
play a role in the higher perception of pain, are
complete by 24 weeks. The descending inhibi-
tory controllers of pain, though, are deficient in

the neonate controllers of pain, and are deficient
in the neonate. This leads to the likelihood that
neonates, particularly preterm neonates, may be
more sensitive to pain than older children and
adults [3, 4].

Normal pain has a protective response. It
is essential for the nervous system to learn and
recognize this painful stimulus earlier and quicker
with repeated exposure to avoid tissue damage.
This neuronal plasticity and gain in sensitivity
results in sensitization of the nervous system, both
centrally and peripherally, and help in the earlier
detection of the sensation of pain. However, per-
sistent pain could become pathologic and could
result in the loss of the protection pain offers to
the body. Persistent pain is a disease in itself un-
like pain sensation, which is a symptom of the
underlying disease condition [5, 6, 7].

The three forms of neural plasticity that in-
crease gain in the somatosensory system to pro-
duce pain hypersensitivity are illustrated in Figure
1, highlighting the changes they produce and their
effects on pain transmission.

Pain (suffering) is truly both a physical and
an emotional experience perceived and processed
by the brain, and it must treated as a real health
problem. Each child has different pain perception,
and the meaning of pain is also different from child
to child. However, the goal of any treatment is to
decrease the intensity of pain and make the child
feel better. For acute pain, this goal is often met
successfully.

Pain assists us in avoiding physical harm,

but unrelieved pain may be inherently harmful
both psychologically and physiologically. Failure
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Figure 1. Somatosensory system which produces pain
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to intervene early in a child’s pain may lead to
impairment in functioning and disruption in fami-
lies. Unaddressed pain provokes anxiety and fear,
which, in turn, increases the perception of pain.

There are several categories of pain. One
of the most common is that which is associated
with a disease state (e.g., arthritis, sickle-cell dis-
ease, cancer) or that which is associated with an
observable physical injury or trauma (e.g., burns,
fractures). Some of the most challenging condi-
tions involve pain that is not associated with a
well-defined or specific disease state or physical
injury (e.g., tension headaches, recurrent abdom-
inal pain) and is called psychosomatic pain. Pain
may also be caused by the medical provider (e.g.,
circumcisions, injections) as well as by habits and
behaviours as well (e.g., abdominal pain related
to intake of alcohol or spicy foods, and so on).

THE ASSESSMENT

Several factors modify pain perceptions in-
cluding age, cognition, sex, previous pain expe-
rience, temperament, cultural and family factors,
and situational factors.

Assessment and Management of Children
with Chronic Pain is a special issue (The 2012
American Pain Society Position Statement) which
indicates that chronic pain in children results from
the dynamic integration of biological processes,
psychological factors, and socio - cultural vari-
ables considered within a developmental trajec-
tory [8].

There are three widely used categories of
behavioural indicators of pain: global rating scales
(GRS), behavioural observation scales (BOS) and
indirect measures.

GRS rely on the assessment of predictable
behavioural indicators of pain such as crying,
wincing, or screaming. Indirect measures of pain
may be assessed by requests for medication, or
“well” behaviour such as playing.

0-10 NUMERIC PAIN RATING SCALE

BOS focus on the documentation of specific
behaviours indicative of pain.

Physiologic measures (e.g., heart rate and
blood pressure) are helpful as adjuncts to be-
havioural observation but are neither sensitive
nor specific pain indicators.

It is known, however, that requests for pain
medication are not reliably linked to pain intensity.

In the neonatal period there is not an easy
or scientific method to tell how much pain or suf-
fering an infant may have. BOS and physiologic
measures can be difficult to interpret. Neonates
may manifest pain by crying or being silent, wig-
gling, or being still. The infant may make some
specific faces or not. The cry of pain in the neonate
is quite distinctive, and primary caregivers easily
distinguish and interpret cries.

In toddlers, reports of caregivers can be also
invaluable in pain assessment. The fear factor is
a large contributor to experience of pain in this
and in the school-age group. Toddlers may be-
come very quiet and inactive while in pain or they
may become the opposite: very active. Parents
report that their child isn’t acting as he/she does
normally. Interpreting toddlers’ behaviour may
be difficult due to exacerbating factors such as
separation anxiety, memory of previous painful
experiences, and physical restraint. Sometimes
toddlers manifest their pain and fear by aggressive
outbursts.

School-age children are more accurate in
communicating about their pain. By age 8 years,
children can describe location of pain very reli-
ably. Symptom scales and self-report tools are
appropriate for most children 4 years of age and
older. Children older than 8 years who understand
the concept of order or number can use a Numer-
ic Rating Scale or a Horizontal Word — Graph-
ic Rating Scale. Additionally, pain diaries may
be helpful in the school age group. School-age
children also exhibit self-control when they are
experiencing pain. They may not report pain in
an attempt to show bravery. Figure 2 shows two
numeric and visual analogue scales which are ap-
propriate for children over 8 years.

VISUAL ANALOG SCALE
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Figure 2. Scales for pain assessment
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Current research of pain in children and ad-
olescents conducted in Serbia showed that most
participants in the survey (N=105), 47.9 %, feel
pain sometimes (monthly). Then follow partic-
ipants that feel pain more often — weekly (41.7
%). 11% of the participants in the study feel pain
every day.

The same study showed that when children
and adolescents have options from 0 to 10 points
based on the level of pain intensity nobody had
a feeling that pain intensity could be 1 or 2, not
even the youngest children. Most of the children
and adolescents had (point on pains scale) pain
intensity 7 (32.9 %) or 8 (38.4 %). 8.2 % of the
participants pointed to 10 on the pain scale as
their estimated own pain intensity, while 16.4 %
believed that their pain intensity was 6. [9]

It must be pointed out that experienced
pain is influenced by biological, psychological
and social factors. Pain assessment in children
is particularly challenging due to the wide varia-
tion in physiological responses, communication
abilities and developmental stages of this group
of patients. For example, their limited verbal rep-
ertoire can lead to an under-recognition of pain
as compared to adults who may be better able to
articulate their pain.

Childhood pain has an effect in the short-
term not only on child development but on their
future careers. Long-term effects of unrecognized,
undertreated or poorly managed pain and suffering
can lead to important cognitive and behavioural
consequences. This can lead to anticipatory anxi-
ety and can lead to more difficulty in the manage-
ment of pain during future episodes of illness or
future treatments. Well-managed pain is associated
with faster recovery, fewer complications and de-
creased health care resources. Regular assessment
and documentation of pain, using the appropriate
tools for development age and ability, is essential
in order to assess efficacy of pain treatments [10].

Pain experience is a negative, complex
phenomenon influenced by several mechanisms.
Attachment processes especially may affect the
way in which individuals experience and signal
pain. Hence, in the last two decades, the role of
attachment quality has drawn attention in pain
research and practice.

The results of many articles highlight the
following: (a) children and adolescents with
chronic idiopathic pain showed low rates of at-
tachment security compared to control groups; (b)
pain conditions are consistently associated with

elevated rates of at-risk pattern of attachment and
information processing; and (c) the presence of
unresolved trauma or loss is higher in children
and adolescents who experienced pain compared
to healthy controls.

Despite the significance of this empirical ev-
idence, the impact of the caregiving environment
and interpersonal context on pain experience in
infancy and preschool age is poorly investigated
compared to adulthood. Experimental research on
the pattern of attachment has found a significant
link between attachment security and positive de-
velopmental trajectory. By contrast, empirical data
also support the significant association between
attachment insecurity and the increased risk for
psychopathology in childhood and adolescents.

Research on pain and attachment needs to
be furthered since the majority of the studies are
limited to specific pain conditions. Future research
should investigate the role of anxious attachment
on procedural pain and the transition from acute to
chronic pain, thereby testing new conceptual mod-
els. In this context, a developmental perspective
is needed to integrate the familial and relational
contribution into a multimodal assessment and
treatment of pain.

Indeed, in infancy, attachment behaviours
embrace a wide repertoire of signals (such as cry-
ing, body postures, facial expressions, and vocal-
izations) which are usually considered as mean-
ingful cues to assess pain in this developmental
stage. Specifically, insecure attachment in early
childhood is connected to two opposite types of
functioning: inhibitory (Type A, avoidant) versus
excitatory (Type C, ambivalent). In general, it is
essential to consider that within Types A and C,
there are also specific sub-strategies associated
with different developmental pathways related to
pain experience, including a distinction between
normative and at-risk pattern [11].

NEUROPHYSIOLOGY

This article provides an illustrative over-
view of the neurophysiological changes related
to acute and chronic pain and suffering involv-
ing structural and functional brain changes,
which might be the targets of psychological
interventions.

A number of psychological pain treat-
ments have been examined with respect to
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their effects on brain activity, ranging from
cognitive and operant behavioural interven-
tions, meditation and hypnosis to neuro- and
biofeedback, discrimination training, imagery
and mirror treatment, as well as virtual reality
and placebo applications. These treatments af-
fect both ascending and descending aspects of
pain processing and act through brain mecha-

nisms that involve sensorimotor areas as well
as those involved in affective-motivational and
cognitive-evaluative aspects [12].

The needed understanding and manage-
ment of paediatric pain, according to Fried-
richsdorf et al., 2020) comprises multimodal
approach (Figure 3)
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Figure 3. Paediatric Multimodal Analgesia: Implementing some or,
depending on the clinical scenario, all modalities in the treatment of acute pain acts
synergistically for more effective (opioid-sparing) paediatric pain control

with fewer side effects than single analgesic or modality

The analysis of neurophysiological chang-
es related to effective psychological pain treat-
ment can help to identify subgroups of patients
with chronic pain who might profit from differ-
ent interventions. This analysis can also aid in
predicting treatment outcome, and can assist in
identifying responders and non responders, thus
enhancing the efficacy and efficiency of psycho-
logical interventions. Moreover, new treatment
targets can be developed and tested. Finally, the
use of neurophysiological measures can also aid
in motivating patients to participate in psycho-
logical interventions and can increase their ac-
ceptance in clinical practice.

Cognitive modulations of pain are related
to activation of the prefrontal brain areas such
as the dorsolateral prefrontal cortex (DLPFC),
ventrolateral prefrontal cortex (VLPFC), and to

the anterior cingulate cortex (ACC). These re-
gions may modulate activation in afferent pain
regions in the cortex (ACC, primary and second-
ary somatosensory cortex, insula and thalamus),
as well as the periaqueductal grey (PAG) and
dorsal horns of the spinal cord. The DLPFC and
VLPFC are connected to the ACC, which, in
turn, projects to the thalamus and the PAG, a core
component of the descending pain modulatory
system. This system eventually facilitates and/or
inhibits pain processing at the level of the spinal
cord dorsal horn. Direct cortico—cortical modula-
tions from VLPFC and DLPFC to pain-associat-
ed cortical areas are probable but have not been
directly shown yet (broken lines). Areas most
closely associated with afferent pain processing
are densely interconnected, as indicated by the
connecting circle (Figure 4) [13].
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Fig. 4. Possible neural pathways of cognitive pain modulation
(adapted from Wiech, Ploner and Tracey, 2008)

The advances in modern neuroimaging
techniques hold promise for more such studies
in the future, but currently, only a few studies
have used functional neuroimaging to evaluate
psychological and other non-pharmacological
treatments for pain. Up to now, most neuroim-
aging methods were optimized for experimental
pain paradigms, and the ability to assess clinical
improvements of naturally occurring pain have
been limited. Nevertheless, new neuroimaging
techniques are being developed, such as Arterial
Spin Labelling, which could become a useful
tool for measuring slow fluctuations of chronic
pain [14].

Evaluations of treatment-related brain
changes (functional and structural) might also
allow for sub-grouping of patients and help to
develop individualized treatments.

Compared to pharmacological treatment,
psychological and non-pharmacological treat-
ments for pain often require more personal and
economic resources. Therefore, it would be
valuable to develop standardized neuroimaging
assessments for predicting responders to certain
treatment modalities. Moreover, it is possible
that neuroimaging will become a standardized
method for acquiring biomarkers/objective cor-
relates to pain ratings in clinical trials. Finally,
while the translation from the neuroimaging-lab
to the clinic could lead to some clear benefits,
it is also likely that the understanding of how
psychological treatments change the brain will
increase our general understanding of the role

of the brain in chronic pain [14, 15, 16]. Still,
these neuroimaging techniques are not applicable
in children.

As an example, Figure 5 shows statistical
maps of the fMRI activations during subjectively
calibrated pressure pain in fibromyalgia patients.

Figure 5 shows statistical maps of the fMRI
activations during subjectively calibrated pressure
pain. All maps represent brain activations after
treatment with CBT minus before treatment, con-
trasting with control group. The top panel: signifi-
cantly increased pain-evoked brain activity in the
left lateral prefrontal cortex in the CBT group after
treatment, compared to controls. The lower panel:
significantly increased connectivity between the
left lateral prefrontal cortex and the thalamus in
the CBT group, compared to controls, measured
by Psychophysiological Interaction effects. All
anatomical locations are given in Montreal Neu-
rological Institute coordinates (MNI).

TREATMENT OF PAIN
AND SUFFERING IN CHILDREN

Children are particularly responsive to
pain-controlling strategies that involve their
imagination and senses of play. Sensory and pro-
cedural information coupled with behavioural
techniques can be used to distract children away
from painful procedures and to decrease fear and
anxiety.
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Figure 5. Results from an fMRI evaluation of cognitive-behavioural therapy (CBT)
in Fibromyalgia patients (FM) (Jensen et al. 2011)

All patients with pain and suffering can
benefit from a well-chosen use of psychologi-
cal techniques. This approach in children must
consider the developmental level of the child.
Approaches as simple as covering the wound
or as involved as play therapy may be used. It
is wise to keep children with their caregivers,
if at all possible. With proper guidance, parents
assist with distracting the child and reinforcing
the suggestions of the medical team. Developing
a calm, patient, understanding approach to the
needs of the child and his or her caregivers can
markedly enhance the encounter.

In spite of so much understanding about
paediatric pain management, the sad reality is
that paediatric pain management research has
not been effectively translated into routine clini-
cal practice. Systematic reviews have shown that
pain can lead to anxiety, sleep disturbance, and
have deleterious effects on daily life.

Appropriate treatment for these conditions
depends on the physical/psychological causes of
pain or suffering. If some physical cause is de-
tected, the first option is pharmacological treat-
ment. Pharmacological approaches to pain man-
agement are based on the location in the nervous
system. Still, strategies for cognitive control are
more important. Fig. 6 shows a model of the cog-

nitive control of emotion (MCCE). (A) Diagram
of the processing steps involved in generating an
emotion and the ways in which cognitive control
processes (blue box) might be used to regulate
them. The effects of different emotion regulation
strategies (the red arrows descending from the
cognitive control processes box) can be under-
stood in terms of the stages of the emotion gener-
ation sequence that they influence. The pink box
seen at the appraisal stage is meant to indicate
that neural systems involved in generating emo-
tion support this process. (B) Neural systems in-
volved in using cognitive strategies, such as re-
appraisal, to regulate emotion (left, blue boxes),
systems involved in generating those responses
(left, pink boxes), and systems with an undefined
or intermediary role in reappraisal (left, yellow
boxes; adapted from Ochsner et al., 2012 with
permission) [16]. Brain schematic representa-
tions were provided by Servier Medical Art [17].

Psychotherapy is a general term referring
to a process of treating psychological pain and
functional ineffectiveness. Thus, it is related to
one's individual, subjective experience and fo-
cuses on such forms of distress as depression,
anxiety, disruptions of thinking, dissatisfac-
tion with one's body, compulsive repetition that
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seems out of control, psychosis, and extreme
mood disturbance [18].

The psychotherapeutic model used in
young children includes play therapy, cogni-
tive-behaviour therapy or gestalt therapy for old-

A Strategies and Processes

er children. Meditation, visualisation, relaxation
techniques as well biofeedback modalities are
proposed too.

The box below presents an algorithm for
pain management during procedure. [19].
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Figure 6. A model of the cognitive control of emotion

Algorithm for pain management during
procedures:

Firstly, an individualized preparation and
parental presence is required in order to reduce
pain intensity, anxiety and distress. It is useful to
consider that any medical procedure essentially
consists of three main phases: anticipatory/pre-
paratory, procedural, recovery.

1. Prior to the procedure the information
concerning parents/caregivers and children/teens
to reduce anxiety and pain should be discussed.
Allow parent to stay during the entire procedure.

2. During the procedure, we should man-
age pain and anxiety by the most effective com-
bination of pharmacological and psychological
techniques. Do not perform these tasks mechan-
ically.

3. At the end of the procedure monitoring
is crucial to encourage the child to use his/her
own coping skills and to praise the child and the
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parents for their coping efforts and their contri-
bution to a successful procedure.

I will finish this review by citing Urie
Bronfenbrenner, a Russian-born American psy-
chologist:

‘All we do and say, not only to children,
but to any other person too, have impact on child
development and change child environment’.

CONCLUSION

— Pain and suffering are frequent situations
in children.

— Generally, physical and more often psy-
chosomatic causes are involved.

— Verbalisation of pain and suffering in
children depends on the child’s developmental
stages.

— How the family functions and especially
attachment quality must be taken into account.

— Therapeutic approaches differ according
to the cause of pain and suffering.

— To recognize pain and suffering in chil-
dren is of crucial importance.
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Pe3ume

JAELATA, UCTO TAKA, CTPAJAAT U YYBCTBYBAAT BOJIKA KAKO BO3PACHUTE

Hapa ITon-Jopnanosa

MakeoHCKa akajeMuja Ha HaykuTe u ymetHoctute, Cxonje, PC Makenonuja

Bosikara u cTpaameTo ¢ce MHOTY TIOTPEITHO pa30paHu, HETOBOIHO MjarHOCTHIMPAHHT U HETPETUPAHH
MEJIMIMHCKHU MTPOo0eMH, 0coOeHO Kaj jenara. Bo 0BOj KOHTEKCT, €/JHa O/ HajIIPEIU3BUKYBAUKUTE YJIOT'H
Ha MEJUIIMHCKUTE PA0OOTHUIIM € COOJIBETHO Jia ja MPOIICHAT | JIa ja TpeThpaar HUBHATa O0JIKa.

bonkara e u (1)I/I3I/I‘{K0 U EMOLIMOHAJIHO UCKYCTBO, KOC I'0O I€pHuIurpa 1u ro 06pa60TyBa MO30KOT, a
HCTO TaKa, MPETCTaByBa BUCTUHCKU 3PaBCTBCH HpO6J'IeM.

JoxxuBeanara O0JIKa € 0] BIIMjaHUe Ha OMOJIOIIKY, ICHXOJIOIIKY U connjainu (akropu. [Ipomena-
Ta Ha OoJIKaTa Kaj Jierara € 0COOCHO BayKHA MOPAJU IIMPOKaTa BapHujalrja BO (GU3NOJIOMIKUTE OTOBOPH,
KOMYHHKAIMCKUTE CIOCOOHOCTH M pa3BojHHUTE (a3u Ha oBaa rpyma nanueHtu. [Iponenara Ha Gonkara
Kaj Jenara e moBp3aHa co HUBHOTO HUBO Ha pa3Boj. Jlemara Ha ucra BO3pacT ce pa3iuKyBaaT MHOTY BO
HUBHAaTa IepPIIeIIIrja 1 ToJIepaHIija Ha OOJIKa.

Jlenara ocobeHo pearnpaar Ha CTpaTerHUTE 32 KOHTPOJIa Ha 00JIKaTa, KOM TH BKIIydyBaaT HUBHATa
MMarvHaIijja u croco0HocTa 3a Urpa.
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