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RESUMEN
Objetivo: Evaluar el impacto en profesionales y pacientes de desarrollar
e implementar una estrategia educativa en tres unidades neonatales
en Bogotá (Colombia) para el reconocimiento y manejo del dolor.
Metodología: Estudio de antes y después para evaluar el cambio en
los conocimientos y aptitudes de los profesionales mediante encuestas
consecutivas, y el cambio en el registro y manejo del dolor, evaluando
la información consignada en las historias clínicas en ambos periodos.
Resultados: Se encuestaron 70 profesionales de la salud antes y después
de la implementación de la estrategia. Se encontró un cambio en
sus aptitudes con respecto al uso de escalas de dolor (p = 0,03), el
conocimiento de medidas no farmacológicas (p = 0,009) y el uso de
medidas farmacológicas (p = 0,009). Adicionalmente, se analizaron las
historias clínicas de 75 neonatos antes y 75 después de la implementación
de la estrategia, lo que evidenció un incremento en el uso de escalas para
evaluar el dolor asociado con procedimientos diagnósticos (1,3% vs. 20%;
p < 0,01), y terapéuticos (0% vs. 56,7%; p < 0,01) y en la proporción
de pacientes que recibieron manejo farmacológico (17,3% vs. 53,7%; p
< 0,01). Conclusión: Los resultados sugieren que la implementación
de una estrategia educativa mejora los conocimientos y aptitudes de
los profesionales, así como el compromiso con las medidas dirigidas a
diagnosticar y tratar adecuadamente el dolor en las unidades neonatales.
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dolor; unidad de recién nacidos; educación en salud.
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ABSTRACT
Objective: To evaluate the impact on professionals and
patients of developing and implementing an educational
strategy for the recognition and management of pain.
Methodology: Before and after study to evaluate the
impact of designing and implementing an educational
strategy in three neonatal units in Bogotá (Colombia). The
change in the perceptions and skills of the professionals
was evaluated through consecutive surveys and the change
in the recording and management of pain by evaluating
the information recorded in the medical records in both
periods. Results: 70 health professionals were surveyed
before and after the implementation of the strategy. A
change was found in their skills regarding the use of pain
scales (p = 0.03), the knowledge of non-pharmacological
measures (p = 0.009), and the use of pharmacological
measures (p = 0.009). Additionally, the medical records
of 75 neonates were analyzed before and 75 after the
implementation of the strategy, showing an increase in
the use of scales to assess pain associated with diagnostic
procedures (1.3% vs. 20%; p < 0.01), and therapeutic (0%
vs. 56.7%; p < 0.01) and in the proportion of patients
who received pharmacological management (17.3% vs.
53.7%; p < 0.01. Conclusion: Our results suggest that
the implementation of an educational strategy improves
the knowledge and skills of professionals, as well as the
commitment to measures aimed at adequately diagnosing
and treating pain in neonatal units.
Keywords
pain; newborn unit; health education.

Introduction

The perception of pain in newborns has
been recognized since the 1980s. However,
up to 80% of them do not receive any
management before painful procedures. The
problem is greater if one considers that, on
average, there are 15 such procedures per
day during hospitalization (1). Multiple clinical
practice guidelines, such as those published by
the American Academy of Pediatrics (2) and
the Canadian Pain Management Society (3),
recognize its importance and propose guidelines
for its management, but adherence to these
recommendations is low. The reasons for this
include that health care personnel underestimate
pain sensation, do not know the mechanisms for
its evaluation or limit management to maximum
pain procedures (4).

The lack of knowledge regarding the
evaluation and management of pain in neonates

is a widespread problem, as evidenced in studies
carried out in Korea (4), China (5), Brazil (6),
India (7), the United States (8) and Japan
(9). These studies highlight the importance
of designing a strategy that comprehensively
addresses the diagnosis and management of pain
in this population.

There are findings of the consequences
of inadequate pain management, such as
physiological or hemodynamic instability,
alteration in brain development and
neurodevelopment, abnormalities in stress
response, and somatosensory systems, which may
persist throughout childhood (8).

The objectives of the research were, on the
one hand, to evaluate the impact of designing
and implementing an educational strategy on the
perceptions and knowledge of health personnel
working in three newborn units in the city of
Bogotá (Colombia), both public and private;
on the other hand, to evaluate whether there
is a change in clinical practice regarding the
evaluation and management of pain, comparing
a period before and after the implementation of
this educational strategy.

Methodology

The present work corresponds to a before and
after study. It was carried out at the Hospital
Universitario San Ignacio (private fourth level
of care institution), at the Fundación Hospital
de La Misericordia (private fourth level of
care institution), and at the Instituto Materno
Infantil de Bogotá (public third level of care
institution) between June and December 2018.
It was submitted to the Ethics Committee of
the three hospitals where it was performed
(Minute 10-2018, Minute 251 of September 24,
2018, and Minute 68-2018, respectively). Survey
participants signed informed consent. The work
was conducted in three phases.

Initial phase

Seventy-five medical records were analyzed (25
in each institution) that included neonates
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who had undergone a minor diagnostic or
painful procedure (venipuncture, tube passing,
aspiration, or injection), or a major or therapeutic
painful procedure (intubation, umbilical catheter
insertion, lumbar puncture, abdominal surgery,
etc.). The medical records were reviewed to see
if any pain assessment scale had been applied,
if there was a record and management of the
first diagnostic or minor pain procedure, and, if
there was, of the first therapeutic or major pain
procedure, both at a non-pharmacological and
pharmacological level.

The following patients were excluded from the
analysis of the medical records:

In end-of-life protocol (see definition of
variables), because the management is within
the framework of a standardized protocol that
includes analgesia and sedation, to avoid or
reduce pain in known incurable or untreatable
pathologies.

With a diagnosis of moderate-severe perinatal
asphyxia in hypothermia protocol, given that,
in addition to being in minimal manipulation
protocol, they usually receive intravenous opioids
which make pain assessment not objective.

Hospitalized due to absence of caregiver,
because they are healthy and do not require pain
intervention.

Following that assessment, a survey was
conducted between June and July 2018, targeting
all care staff working in the three newborn
units, including specialist physicians, resident
physicians, nurses, nursing assistants, and
respiratory therapists. Students, personnel with
less than one month of seniority, interconsultant
physicians or circumstantial personnel, and those
who freely did not wish to participate in the study
were excluded.

The survey had a Likert-type format (see
annex). The survey diffusion mechanism was via
institutional e-mail, and the Research Electronic
Data Capture (REDCap) tool was used, which
is a secure web application for creating and
managing online surveys and databases. (https://
redcap.husi.org.co/)

Second phase

This strategy had different moments in its second
phase:

Search and analysis of the best available evidence.
The existing guidelines in the literature were
analyzed (2,3,10-20) and two were chosen:
the guidelines of the American Academy
of Pediatrics (2) and the Canadian Pain
Management Society (3), considering that their
recommendations are recognized worldwide and
could be applied to our patients.

Programmed activities with physicians and nurses.
The guidelines were presented to all personnel
working in the three units, according to shift
schedules, where doubts were clarified and
clinical cases were presented with possible
scenarios.

Teaching the Premature Infant Pain Profile
(PIPP) scale through a video. Subsequently, and
interactively, a video was exhibited showing a
newborn who had just arrived from surgery, and
how to use the PIPP scale was taught (21),
analyzing each item step by step. This scale was
selected because of the simplicity of its diligence,
the short time it takes to apply it, and its
validation in both preterm and term newborns
(23-28).

Request for the implementation of an electronic
pain record in the clinical history. It was suggested
to the coordinators of the three units that
there should be a box in the clinical history
corresponding to the value of the pain scale next
to the vital signs.

Maintenance of the program. Visible copies of
the PIPP scale were left in the different units, as
well as a laminated infographic with data such
as the scale and a table with pain management
according to each procedure, visible with the
phrase: "Remember to diagnose and treat pain".
There was additional training in the use of the
scale with the nursing group, at the direct request
of that same group.

https://redcap.husi.org.co/
https://redcap.husi.org.co/
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Final phase

The final phase consisted of evaluating the
outcome of the educational intervention five
months after implementation:

Seventy-five new medical records were
analyzed. In them, we again evaluated if any
scale was applied and if there was a record and
management of pain associated with the first
diagnostic or minor painful procedure, and in the
first therapeutic or major painful procedure, both
at a non-pharmacological and pharmacological
level.

In addition, the same survey (see appendix)
was applied to the professionals to compare the
knowledge and skills of the health personnel
before and after the training.

Statistical analysis

The sample size was calculated based on results
of previous studies, where it was reported that
the use of pain relief methods varies between
30.8 % and 75.7 %; the use of pain assessment
scales ranges between 22.5 % and 65.6%; and the
collection of information on pain management
in hospitalized patient ranges between 51.2 %
and 81.2 % (29). McNemar's method was used
to evaluate a paired difference of proportions,
with a power of 80% and an alpha error of
0.05, assuming a one-tailed hypothesis. The
calculated sample size was 72 patients in the
three institutions.

Mean and median, standard deviation or
median and interquartile range is reported,
depending on whether the assumption of
normality in the data distribution was met,
which was evaluated through a Shapiro-Wilk
test. To compare continuous variables, a t-test
and a Mann-Whitney test were used, depending
on the type of variable. A McNemar´s test
was used for paired proportions. The indicators
taken from the medical records for the paired
analysis of proportions were: recording of pain
in the first diagnostic procedure, in the first
therapeutic procedure, recording of pain scales,
and recording of the use of non-pharmacological

analgesia and pharmacological analgesia at either
of the two points in time.

Results

Results of the evaluation of the change in clinical
practice.

The characteristics of the patients evaluated
before and after the implementation of the
educational strategy are presented in Table 1.
The mean gestational age, median chronological
age, and the diagnoses for which they were
admitted to the neonatal unit were similar in the
two timepoints.

Tabla 1
Characteristics of patients evaluated before and after
implementation of the educational strategy

SD: standard deviation; IQR: interquartile range.

Diagnostic or minor procedures were
performed in 100 % of the patients; the first
painful diagnostic procedure was venipuncture,
in more than 80 % of the neonates.

Table 2 shows the pain recording and
management activities recorded in the clinical
history, before and after the implementation of
the educational strategy. A significant change
was evidenced in the proportion of patients
in whom some scale was used to evaluate
pain related to diagnostic (1.3% vs. 20%; p
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< 0.01) and therapeutic procedures (0% vs.
56.7%; p < 0.01), and in the proportion of
patients in whom pharmacological measures were
administered (17.3% vs. 53.7%; p < 0.01). There
were no differences in the recording of non-
pharmacological analgesia. Medical personnel
were the group with the greatest increase in pain
records in medical records (22.6 % vs. 54.7 %; p
< 0.01); however, the change was also significant
in other health professionals.

Tabla 2
Recording and management of pain before and after
the implementation of the educational strategy

Survey results

A total of 102 health professionals were
invited to participate. Of these, 70 professionals
participated in each period. The characteristics
of the surveyed population are presented in Table
3. This participation corresponds to 75% of the
medical staff and 74% of the nursing staff of the
three institutions.

Tabla 3
Characterization of the surveyed population

In both the pre- and post- intervention
periods, participation was predominantly female,
middle-aged professionals (30 to 50 years),
working in private institutions with units with
more than 20 newborn beds. Given the turnover
of personnel in the units, the characteristics
of the population at the two points in time
were different in terms of profession, with a
higher representation of physicians in the post-
intervention period (see Table 3).

Regarding knowledge and perceptions before
the educational intervention, 64.2 % of
respondents stated that they agreed or
strongly agreed with the statement "I have
received training or training in newborn pain
management"; however, only 57.1 % agreed with
the statement "I record pain", and 44.2 % with "I
apply a pain scale". Similarly, 78.5 % agreed with
the statement "I know the non-pharmacological
measures for pain management", but only 69.2
% indicated applying them. In the case of
pharmacological measures, the percentages were
86.9% and 68.5%, respectively.

Tables 4 and 5 show the knowledge and
skills of health personnel before and after
the implementation of the educational strategy.
A significant change was observed in the
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proportion of participants who agreed or strongly
agreed with the following statements: "I know
the non-pharmacological measures for pain
management" (78.5 % vs. 91.3 %; p < 0.01);
"Pain scales are applied in my unit" (62.8 % vs.
88.5 %; p = 0.03); "I apply a pain scale" (44.2
% vs. 72.8 %; p = 0.003); "I feel that pain
in newborns is adequately managed in my
unit" (34.2 % vs. 47.0 %; p < 0.001). Similarly,
the degree of agreement with the statement "I use
my own perception of pain instead of scales" was
reduced (44,2% vs. 27%; p = 0,001).

Tabla 4
Knowledge of the surveyed population

FA: fully agree; IA: in agreement;
NAND: neither agree nor disagree; ID:
in disagreement; TD: totally disagree.

Tabla 5
Skills of the surveyed population

FA: fully agree; IA: in agreement; NAND: neither
agree nor disagree; ID: disagreement; TD: totally
disagree. PC: kangaroo position; MI: minimally

invasive; VP: venipunctures; TA: tracheal aspirate;
OI: orotracheal intubation; CT: chest tubes; LP:

lumbar puncture; OA: ophthalmologic assessment.

When analyzing separately the groups of
medical personnel, with non-medical health
professionals, including nurses and therapists, it
was evident that the change in the proportion
of participants who agreed or strongly agreed
with the following statements: "I am aware
of non-pharmacological measures for pain
management" (73.5 % vs. 92.8 %; p < 0.01);
"Pain scales are applied in my unit" (59.2 % vs.
89.3 %; p < 0.01); "I apply a pain scale" (30.6 %
vs. 60.7 %; p = 0.01), and "I feel that newborn
pain is adequately managed in my unit" (36.7 %
vs. 60.7 %; p = 0.04), higher among non-medical
staff than among physicians, in whom the change
did not reach statistical significance. Concerning
the change in the degree of agreement with
the statement "I use my own perception of pain
instead of scales", again significance was only
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reached in the non-medical staff group (51.0 %
vs. 28.6; p = 0.05).

Discussion

In this work, pioneer in Colombia, it was
found that after developing and implementing
an educational intervention strategy for health
personnel working with hospitalized newborns,
a significant increase in the use of pain
management scales is achieved, adherence to the
recording of pain in clinical histories is increased,
and pharmacological measures to prevent and
treat pain are used more frequently when painful
procedures are performed.

In our study we found that the change was
moderate in the perception of health personnel
regarding the recording of pain (78.4 % vs. 85.2
% % %), in contrast to other authors (28),
who reported larger changes (54.1 % vs. 78.1
%); however, the actual clinical impact when
recording pain in the medical record was greater
(1.3% vs. 54.4%), suggesting that the actual
changes in practice may be even greater than the
perception of health personnel. It was striking
that the change in perceptions was greater in the
non-medical staff group, possibly associated with
the lower level of baseline training in nursing and
therapy programs. In contrast, the physicians,
since the previous period, manifested a greater
knowledge and willingness to manage pain.

Regarding the use of methods
(pharmacological and non-pharmacological) to
relieve pain, we found a lower increase than
that reported by Aymar et al. (28). Both with a
higher proportion of pharmacological than non-
pharmacological measures. This may be because
in the three institutions where the present study
was conducted, the use of oral sucrose is not
established, and its availability in Colombia is
limited. An alternative is to perform a daily
preparation with sugar and distilled water, as is
done in many neonatal units in the country, but
there is a fear that this manipulation may favor
infections, such as necrotizing enterocolitis of the
newborn if it is not performed with the pertinent
biosafety and pharmacovigilance measures.

There are also studies showing that it is
also possible to use 20% or 30% glucose with
doses similar to those recommended for sucrose.
A systematic review of 38 studies, including
3,785 neonates, demonstrated a reduction in the
score on pain scales, without side effects (29).
Kangaroo position, restraint, and breastfeeding
are also very important non-pharmacological
measures; however, we may not have detected
changes in their use since they are not recorded
in the histories as measures to reduce pain.

The performance of kangaroo procedures
such as venipunctures, aspirations, heel
punctures, probe insertion, transfontanelar
ultrasounds, ophthalmology evaluations, and
echocardiograms (with inverted kangaroo),
require some time for their implementation, but
their benefits and safety merit their routine
use. Pharmacological measures may be reserved
for more invasive procedures, such as surgery,
catheter insertion, lumbar puncture, insertion, or
removal of thoracostomy tubes (30-32).

The data recorded in the literature are
consistent with those found in this study. In our
case, a higher proportion of participants consider
that they record more pain, apply collectively
and individually more pain scales, know more
about non-pharmacological measures, use more
pharmacological measures for major therapeutic
pain procedures and consider that after the
intervention pain is well managed in their
unit; but the same does not occur with non-
pharmacological measures.

In the records analyzed in the clinical
histories, statistically significant differences
were found, except in non-pharmacological
management. The frequency of recording pain
in diagnostic painful procedures before and after
the intervention was higher, with an increase of
more than 30% in therapeutic procedures, such
as surgeries and catheter insertion, and a much
smaller increase in minor procedures, such as
heel punctures or venipunctures, which are the
most frequent.

In pilot testing the implementation of the
strategy, we found that using a pain scale
that was difficult to understand or apply, with
multiple items, would not achieve the necessary
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adherence (23-28); therefore, we preferred the
PIPP scale. In the future, we could add the
Comfort-Neo scale, which would evaluate very
well ventilated and sedated patients at term, with
acute and prolonged pain, but which requires
much more experience and time, given the
number of items it evaluates.

The main limitation of this study is the
absence of a control group of units in which
an educational strategy was not implemented;
however, during the execution of this work,
no measures were implemented to which
the observed changes could be attributed.
Additionally, a limitation is that the health
personnel evaluated before and after the
intervention were not exactly the same, which
reflects the reality of intensive care units in
Colombia, where there is a high turnover of
personnel. Nevertheless, these data suggest that
the benefit of interventions can be significant,
even under these conditions, as long as training
strategies that include new staff entering each
institution are maintained, as was done in our
strategy.

Conclusions

This study demonstrated that implementing an
educational strategy improves sensitivity to pain
management, reflected in the diagnosis and
therapy applied promptly. These findings suggest
that it is necessary to insist on the development
of standardized protocols for pain management
in each health institution, including scales that
allow an objective evaluation of pain and the
establishment of the appropriate therapy.
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1. Gender 

Male 

Female

2. Age

Under 30 years 

30-50 years

Older than 50 years

3. Educational level
Neonatologist
Pediatrician
Resident physician
General Practitioner
Head nurse
Nursing assistant
Respiratory therapist

4. Nature of the institution where you
work

Public
    Private

5. Number of inpatient beds in your unit 

Less than 10 beds

10 to 20 beds

More than 20 beds

6. Time of experience in neonatal care

Less than five years
Between five years and ten years
More than ten years
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1 = Strongly agree
2 = Agree
3 = Neither agree nor disagree
4 = Disagree
5 = Strongly disagree

B. Pain knowledge and practices

7. Neonates are able to perceive pain.
8.  Premature infants are more sensitive to pain.
9. Repeated painful procedures cause

neurological deterioration.
10. I have received training in newborn pain

management.
11. Pain recording and management.
12. Pain scales are applied in my unit.
13. I apply a pain scale.
14. I know and apply pharmacological

measures for pain management.
15. I know and apply non-pharmacological

pain management measures.
16. I use the kangaroo position, breastfeeding,

restraint for minimally invasive procedures.
17. I use glucose or sucrose for venipunctures,

probing, tracheal suctioning or glucometry.
18. I use any pharmacological measure for

orotracheal intubation, chest tubes, catheter
insertion, lumbar puncture, or ophthalmologic
assessment.

19. I use my own perception of pain rather than
scales.

20. My perception is sufficient for an adequate
assessment of pain.

21. I feel that my unit adequately manages
newborn pain.

C. Intervention

22. I would like to receive group training
23. I would like to receive individual training
24. I would like to receive an incentive for

applying the pain protocol
25. I would like to see a pain management

leadership group in our unit.
26. I would like to have observations in our

unit and then feedback.

o

o

o
o
o

o
o
o
o
o
o
o

o
o

o

o
o

Answer the statements of items B and C with one
of the following options

o
o
o




