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ABSTRACT

Objectives: to analyze the prescriptions and scheduling of intravenous medications for
hospitalized children and adolescents, following the recommendations of the Safety Protocol
in the Prescription, Use, and Administration of Medicines. Methods: descriptive, documentary
study, with analysis of 352 prescriptions for intravenous medications in pediatric inpatient units.
The age range of the children was 29 days up to 16 years old. Data collection took place from
August to November 2017. A checklist-type instrument was used. The analysis was performed
using descriptive statistics, in compliance with ethical precepts. Results: we found that the
performance was satisfactory concerning the prescriptions and followed the recommendations
of the Ministry of Health of Brazil. The essential items in medication prescriptions had the
following incidences: date (98%), generic name (95.2%), concentration (98.6%), dose (99.7%),
route of administration (95.7% ), dosage (98.9%), guidelines (87.5%), physician's signature
(99.1%), medical stamp (97.7%), nurse's signature (93.2%) and nurse's stamp (84.7%). In
the 352 prescriptions, 1,069 medications were analyzed, of which 1,059 (99.06%) presented
satisfactory data regarding the verification of intravenous medications. Conclusions: most of
the prescription items were satisfactory; however, some items were considered unsatisfactory,
with actions not performed correctly.

Keywords: Patient Safety; Drug Prescriptions; Security Measures; Inpatient Care
Units; Pediatric Nursing; Adolescent; Child.

RESUMO

Objetivos: analisar as prescrigdes e o aprazamento de medicamentos endovenosos a criangas
e adolescentes hospitalizados, de acordo com as recomendagées do Protocolo de Seguranca na
Prescrigdo, Uso e Administracdo de Medicamentos. Métodos: estudo descritivo, documental, com
andlise de 352 prescrigoes de medicamentos endovenosos, em unidades de internacdo pedidtrica. A
faixa etdria das criancas era de 29 dias até 16 anos de idade completos. Coleta dos dados ocorreu
de agosto a novembro de 2017. Utilizou-se instrumento do tipo checklist. A andlise foi realizada
por meio da estatistica descritiva, obedecendo aos preceitos éticos. Resultados: constatou-se que o
desempenho foi satisfatério em relacdo as prescrigdes e estavam de acordo com o recomendado pelo
Ministério da Satide do Brasil. Os itens essenciais nas prescrices medicamentosas apresentaram
as seguintes incidéncias: data (98%), nome genérico (95,2%), concentracdo (98,6%), dose
(99,7%), via de administragdo (95,7%), posologia (98,9%), orientacbes (87,5%), assinatura
do médico (99,1%), carimbo médico (97,7%), assinatura do enfermeiro (93,2%) e carimbo do
enfermeiro (84,7%). Nas 352 prescri¢des, analisaram-se 1.069 medicamentos, dos quais 1.059
(99,06%) apresentaram dados satisfatdrios quanto a checagem dos medicamentos endovenosos.
Conclusées: a maioria dos itens da prescricdo foi satisfatoria, contudo, alguns itens foram
considerados insatisfatdrios, tendo agbes ndo realizadas corretamente.

Palavras-chave: Seguranca do Paciente; Prescricoes de Medicamentos; Medidas de
Seguranga; Unidades de Internagdo; Enfermagem Pedidtrica; Crianga; Adolescente.

RESUMEN

Objetivos: analizar la prescripcién y programacion de medicamentos endovenosos para
nifios y adolescentes hospitalizados, de acuerdo con las recomendaciones del Protocolo de
Seguridad en la Prescripcion, Uso y Administracién de Medicamentos. Métodos: estudio
descriptivo, documental, con andlisis de 352 prescripciones de medicamentos endovenosos
en unidades de hospitalizacion pedidtrica. El rango de edad de los nifios fue de 29 dias a 16
afios. La recoleccion de datos se llev a cabo de agosto a noviembre de 2017. Se utilizé un
instrumento tipo lista de verificacién. El andlisis se realizé mediante estadistica descriptiva,
cumpliendo con los preceptos éticos. Resultados: se encontré que el desempefio fue satisfacto-
rio con relacién a las prescripciones y estuvo de acuerdo con lo recomendado por el Ministerio
de Salud de Brasil. Los items esenciales en la prescripcion de medicamentos tuvieron las
siguientes incidencias: fecha (98%), nombre genérico (95,2%), concentracion (98,6%), dosis
(99,7%), via de administracion (95,7%), posologia (98,9%), directrices (87,5%), firma del
médico (99,1%), sello médico (97,7%), firma de la enfermera (93,2%) y sello de la enfermera
(84,7%). En las 352 prescripciones se analizaron 1.069 medicamentos, de los cuales 1.059
(99,06%) presentaron datos satisfactorios en cuanto a la verificacién de medicamentos en-
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dovenosos. Conclusiones: la mayoria de los items de prescripcion fueron
satisfactorios, sin embargo, algunos items se consideraron insatisfactorios,
con acciones no realizadas correctamente.

Palabras clave: Seguridad del Paciente; Prescripciones de Medica-
mentos; Enfermeria Pedidtrica; Medidas de Seguridad; Unidades
de Internacion; Adolescente; Nifio.

Patient safety in health care has been, currently,
constantly debated about the hospitalized patient. The
multidisciplinary team is extremely important for pro-
moting and maintaining safe care, especially in a hospi-
tal environment, which is influenced by factors that can
intensify the chances of events that affect the recovery
process of assisted patients.

The World Alliance Program for Patient Safety was
established by the World Health Organization (WHO), to
adopt methods to ensure the improvement of care provi-
ded to patients in health institutions in member countries.
In 2017, the third global patient safety challenge was ins-
tituted, with the theme “safe use of medicines”, aiming to
reduce 50% of serious and preventable damage related
to medicines over the next five years, from the develop-
ment of safer and more efficient health systems in every
medication process.'

In 2013, the National Patient Safety Program (Pro-
grama Nacional de Segurang¢a do Paciente) was implemen-
ted in Brazil aimed to monitor and prevent health care
damage, through the implementation of basic protocols
defined by the Brazilian Ministry of Health (MH). One
of these protocols is the Prescription Safety Protocol, Use
and Administration of Medicines.®

The medication system consists of actions produ-
ced by health professionals to promote health through
the use of medication. This system has three processes:
prescription, dispensing, and administration. The medical
professional is responsible for prescribing medical care,
including the prescription of medication. The pharma-
cist is responsible for carrying out the pharmacothera-
peutic follow-up of patients in all health institutions. In
Brazil, mid-level and higher education Nursing professio-
nals are responsible for administering the medications,
understood as the action of offering the prescribed medi-
cation, which is an important step to prevent errors in the
patient’s drug therapy.*”

In Pediatrics, patient safety is a greater challenge,
as this population is more vulnerable to the occurrence
of medication errors due to peculiarities of this pediatric
public and the unavailability of formulations of medications
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suitable for children. Approximately 80% of drugs used in
adults are also used in children and newborns.”

Medication prescriptions are important legal docu-
ments for communication between health professionals,
in addition to guiding the implementation of the health
care of patients, in the different stages of the medication
system.”

The use of medications in children presents additional
challenges. Off-label use is one of these risks, occurring
when a medication is prescribed for treatment different
from the indication in the package insert, change in the
administration route, and the number of times the medi-
cation is administered, among other factors. Unauthori-
zed drug adoption is widespread around the world, which
can increase the risk of harm associated with preventa-
ble medication. A small error in the dose of medication in
children has a greater risk of harm than in the adult popu-
lation. Pediatric prescribing also requires weight-related
dose adjustment and other dosage calculations, which are
less commonly found in prescribing for adults.?

The most common medication errors related to pres-
cription are the medication dose, administration routes,
legibility of prescriptions, absence of records in prescrip-
tions, incorrect infusion presentation and rates, schedu-
les against prescription, incorrect preparations, failures
in aseptic techniques at the time of the preparation, and
administration of medicines, among others.

Our interest in the topic was due to the need to know
the characteristics of intravenous medication prescrip-
tions and the scheduling of intravenous medication in the
context of Pediatrics, to prevent situations that could jeo-
pardize the safety of pediatric patients undergoing drug
therapy to find strategies that can minimize errors. The
Nursing team can intercept 90% of medication errors
before reaching the patients. Therefore, Nursing is the
last barrier to avoid errors.!

Given these considerations, recognizing the impor-
tance of the problems involving drug prescriptions and
the safe scheduling of intravenous medications in Pedia-
trics, and the repercussion that errors in the performance
of these activities of professionals who provide health
care can cause, we sought to answer the guiding ques-
tion: are the prescriptions of intravenous medications in
Pediatrics following the Safety Protocol in the Prescrip-
tion, Use and Administration of Medicines guided by the
MH? Based on this question, this investigation aimed to
analyze the prescriptions and scheduling of intravenous
medications for hospitalized children and adolescents,
following the recommendations of the Safety Protocol in
the Prescription, Use, and Administration of Medicines.

REME ¢ Rev Min Enferm. 2021;25:e-1379



Prescriptions and scheduling of endovenous medications in pediatrics: descriptive study

This is a descriptive, documentary, quantitative study,
carried out in a pediatric tertiary care hospital in Forta-
leza - CE, Brazil.

To calculate the number of prescriptions, we adopted
the sample calculation for finite populations, considering
that prescriptions for intravenous medications are carried
out daily and there are approximately 300 inpatient beds
in the hospital. Thus, there are about 300 prescriptions
a day. Therefore, 30x300=9,000 prescriptions/month,
and when considering the universe of six months, there
will be about 54,000 prescriptions. The 95% confidence
level, 5% sampling error, was considered as a parameter.

The sample consisted of a total of 352 prescriptions
for intravenous medications in pediatric inpatient units.
After data collection, there was no sample loss in the
study. The study population was represented by pres-
criptions for children older than 29 days up to 16 years
old, comprising infants, preschool, school, and adoles-
cents hospitalized in an open unit in that institution. For
the age, we adopted the Ministry of Health classification,
which considers infants to be children aged 29 days to
<2 years old; preschool-age two to <7 years old; school
aged 7 to <10 years old; and teenagers from 10 to 19
years old.!?

We included in the study, the prescriptions of chil-
dren who met the following inclusion criteria: between
29 days and 16 years old; hospitalized for at least three
days in an open inpatient unit, and using intravenous
medications. The selected prescription was for the third
day of hospitalization, as we observed that in the resear-
ched institution this was the period in which drug the-
rapy was established, showing more accurately the reality
of these prescriptions.

The data collection of this study took place between
August and November 2017, using an instrument that
follows the recommendations of the protocol®, containing
the variables: prescription (date of prescription, generic
name of the drug, drug concentration, dosage forms,
dose, diluent, administration routes, infusion rate, dosage
and guidelines on the use of the drug, types of prescrip-
tions (electronic, handwritten, electronic and handwri-
tten), clarity (readability, erasures, use of abbreviations
and use of vague terms), identification of the prescriber
(stamp and signature), stamp and signature of the nurse,
abbreviations (intravenous, distilled water, saline, tempe-
rature, glucose solution, if necessary, continuous infusion
pump, intravenous, at medical discretion), vague terms (if
necessary, slow, at medical discretion, standard dilution),
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scheduling, potential drug interactions and checking of
drugs administered intravenously. The answer options
were: yes, no, partial, and not applicable, as well as space
for annotation of observations. The complete form for
the institution’s medical prescriptions was considered a
prescription.

Data were stored and analyzed in an electronic
spreadsheet. For this, we considered the recommenda-
tions of the protocol regarding the prescriptions of drugs
administered intravenously.®

The analysis was based on descriptive statistics, con-
sidering absolute and relative frequencies. Data were dis-
cussed and substantiated based on relevant literature on
the topic, as recommended by the Ministry of Health,
with satisfactory performance being considered as the
one whose percentages were equal to or greater than
80%, following another study developed.

The study followed the recommendations of the
Resolution No. 466,/201213 of the National Health Cou-
ncil (Conselho Nacional de Satide-CNS), which governs the
process of development of research with human beings,
being approved.

The results obtained by evaluating the 352 prescrip-
tions showed from one to eight medications prescribed for
intravenous administration, totaling 1,069 medications.
They were organized in tables, considering the informa-
tion regarding the intravenous prescription and identifi-
cation of the professional.

Table 1 shows data referring to essential information
that must be included in the prescriptions.

Table 1 - Distribution of essential information on the prescription
of intravenous medications, according to the recommendations of
the Safety Protocol in the Prescription, Use, and Administration of
Medicines. Fortaleza, CE, Brazil, 2017

Date 345 98.0
Generic name of the medication 335 95.2
Concentration 347 98.6
Pharmaceutical form 2 0.6
Dose 351 99.7
Diluent 252 71.6
Diluent volume 260 739
Route of administration 338 96.0
Infusion rate 22 6.25
Dosage 348 98.9
Guidelines (N= 281) 246 87.5
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Regarding the 11 items related to essential infor-
mation on the prescription of intravenous medications,
the data showed satisfactory results for seven of these
items (Table 1).

For the item guidelines, we considered prescriptions
that presented symptomatic medications through the
intravenous route (n=281). Symptomatic drugs were
those used to treat symptoms such as nausea, pain, or
fever. The guidelines regarding the use of symptomatic
medications were: in the case of dipyrone, the guidance
was “if pain or fever”, “if pain or temperature greater
than 37.5°C”; in the case of bromopride, it was “nausea
or vomiting”.

Table 2 addresses prescription characteristics regar-
ding the type of prescription, clarity, and identification
of the prescriber.

Table 2 - Distribution of prescriptions regarding the quality of
prescriptions for intravenous medications, according to the
Protocol’s recommendations. Fortaleza, CE, Brazil, 2017

Type of prescription

Eletronic 271 77.0
Handwritten 19 5.4
Eletronic and Handwritten 62 17.6

Prescription clarity

Readable 349 99.1
Absence of erasures 299 84.9
Absence of abbreviations 14 4.0
Absence of vague terms 294 83.5

Prescriber identification

Doctor's signature 349 99.1
Doctor's stamp 344 97.7
Nurse's signature 328 93.2
Nurse's stamp 398 84.7

The types of prescriptions identified were 271
(77.0%) electronic, 62 (17.6%) mixed (electronic and
manual) and 19 (5.4%) only handwritten. Regarding
clarity, 99.1% of the prescriptions were readable. For
the items “absence of erasures” and “absence of vague
terms”, the results showed that 15.1% and 16.5% of the
prescriptions had erasures and vague terms, respectively.

Table 3 shows the abbreviations and vague terms
that were verified in the prescriptions.

In 338 of the 352 prescriptions, we found abbrevia-
tions such as EV (96.4%), DW (84.0%), and S (64.8%);
and 62 (17.6%) had vague terms, highlighting: if neces-
sary (50.0%), without specifying the patient’s clinical
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Table 3 - Distribution of prescriptions regarding abbreviations
and vague terms in prescriptions for intravenous medications.
Fortaleza, CE, Brazil, 2017

Endovenous (EV) 326 96.4
Distilled water (DW) 284 84.0
Saline solution (SS) 219 64.8
Temperature (T, TX, TAX, TEMP) 175 51.8
Glucose serum (GS) 32 9.5

If necessary (IN) 29 8.6

Continuous Infusion Pump (CIP) 21 6.0

Intravenous (IV) 12 3.6

At medical discretion (AMD) 11 3.3

Vague terms detected

If necessary 29 50.0
Slow 20 34.5
At medical discretion 11 19.0
Standard dilution 2 3.4

conditions that indicated the need to administer the
medication; and slow (34.5%), without prescribing the
drops or infusion time of the drug.

We identified the occurrence of 83 doses of intrave-
nous medications scheduled at the same time.

Of the 352 prescriptions evaluated, 1,069 medica-
tions were analyzed, of which 1,059 (99.1%) presented
satisfactory data regarding the verification of intrave-
nous medications.

We obtained satisfactory results in the analysis of
prescriptions for intravenous medications in Pediatrics.
However, some items analyzed deserve attention regar-
ding non-compliance with the recommendations in the
literature relevant to the topic.

The predominant type of prescription was electro-
nic, being considered a factor to strengthen patient safety
in prescriptions, consequently leading to a reduction in
medication errors related to non-understanding of pres-
cribed medications.

The aforementioned institution had computers so
that medical professionals could enter electronic drug
prescriptions.

According to the Safety Protocol of Drug Admi-
nistration, the use of prescriptions typed in a compu-
ter (electronic) is recommended as a way to improve
the readability and understanding by professionals. On
the other hand, handwriting (manual) prescription can
increase the chances of errors. It is recommended that
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drug prescriptions be free from abbreviations, as they
increase the possibility of medication errors.®
According to the Code of Medical Ethics, the Reso-
lution No. 1931, of September 17, 2009, of the Conselho
Federal de Medicina (CFM), in its article 39, which deals
with the medical professional responsibility, it is incum-
bent upon the physician to write readable prescriptins.'
A study developed with 250 nurses in a teaching
hospital in Iraq found frequent errors in drug adminis-
tration, with illegible prescriptions were one of the main
factors related to errors in this process.'®
A study carried out in the province of Gauteng,
South Africa, analyzed the incidence of errors in medica-
tion administration, with 296 errors being identified. Of
the 1,847 drug administrations observed, the majority of
errors were related to the administration at wrong times
and dose and incorrect identification of patients. These
were directly related to the quality of prescriptions, the
timing, and correct execution by Nursing professionals.'®
In a pediatric hospital in Ethiopia, medication admi-
nistration was observed in 1,251 pediatric patients, in

which 62.7% had errors, the main ones being related to
dose, time, omission in administration, incorrect patient,
administration of non-prescribed medications.”

Prescriptions must be composed of all essential infor-
mation for professionals who use them, as the absence of
information can contribute to the occurrence of errors.’®

A review study carried out in 2015 points out that
the incorrect infusion rate and the form of presentation,
among other medication errors, are among the most fre-
quent, being non-compliances related to the prescrip-
tion. In the same study, in an interview with medical,
Nursing, and pharmacy professionals, 29% cited medi-
cal prescription as one of the most common medication
errors.!

An investigation conducted at a university hospital in
the United States analyzed 321 reports of medication-re-
lated errors, of which 72.5% were related to prescription;
14.6% to the administration; 6.6% upon dispensing; and
6.3% to transcription. Nursing can stop the incidence of
up to 86% of errors in the prescription, transcription, and
dispensing processes.'®

Figure 1 - Flowchart of intravenous drug doses regarding scheduling, potential drug interactions, and checking of drugs administered intra-

venously in Pediatrics. Fortaleza, CE, Brazil 2017
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Suppressing failures related to the prescription and
scheduling process hinders to carry out actions aimed at
preventing consequences for the patient, and preventing
the occurrence of harmful errors to patients.”

Regarding the use of abbreviations, the most fre-
quently used were endovenous (EV) (326 cases), distil-
led water (DW) (284 cases), saline solution (SS) (219
cases), temperature (T-TX-TAX -TEMP) (175 cases). Wri-
ting that makes it difficult for professionals to read and
the use of paronymous abbreviations contribute to the
increased incidence of errors.?°

The use of abbreviated terms is a way to reduce pres-
cription time, but these prescriptions may not be clear
and may confuse professionals who do not know the mea-
ning of the terms used. The use of abbreviations and/or
symbols in prescription is an action that goes against the
recommendations of the relevant literature.?!

The medical prescriber’s identification must contain
the full name, professional council registration number,
and signature. The registration with the identification
of the professional can be written or using a stamp with
identification. Prescriber data must be legibly recorded
so that it can be identified, providing authenticity to the
prescription.®

This study shows that, in most prescriptions, medical
professionals and nurses stamped and signed the pres-
criptions of patients to whom they provided care. On the
other hand, a study carried out in Goids, Brazil, in which
639 medical prescriptions were analyzed, revealed that
in 12.1% of these, the signature and stamp containing
the full name and registration number in the respective
professional council were not identified (only two, in spe-
cial prescription). Another study carried out in a public
hospital in the Federal District, Brazil, which analyzed
safety prescriptions, found that the prescriber’s name and
CRM were absent in 98.3% of electronic prescriptions.?-22

However, as this is the identification of the profes-
sional who acted, it is recommended that 100% of the
prescriptions and schedules be signed and stamped by
medical professionals and nurses.?

In Brazil, the nurse is responsible for the schedu-
ling of medications, including intravenous ones, when
the prescription is released, and the Nursing technician
is responsible for the preparation and administration of
most medications. The scheduling of medications, if not
properly planned, can lead to adverse events. Nurses need
to evaluate the medications contained in the pharmaco-
therapeutic plan, showing knowledge about medications
related to the variety and convenient way of using the
medications.®
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In this study, although many drugs are scheduled
at the same time, most of them (92.9%) did not consti-
tute drug interactions, but some showed potential interac-
tions (7.1%). Therefore, nurses should avoid scheduling
medications at the same times, as simultaneous adminis-
trations can generate serious interactions between the
medications administered. Administering medications at
different times can be a strategy to reduce potential drug
interactions, indicating the use of different schedules per-
sonalized by the patient in the scheduling of medication.
The Conselho Federal de Enfermagem (2017) recommends
that, in all cases of Nursing appointments or notes, nurses
must register their signature or initials on the stamp.?*

The fact of checking the medications administered
demonstrates that the prescribed medication was pre-
pared and administered. The professional who prepares
the medication and administers it is also responsible for
checking the prescription when it is administered to the
patient. In this study, more than 99% of the prescrip-
tions were correctly checked for medication. On the other
hand, a study carried out in the Federal District, in which
the prescriptions were analyzed, showed that 31.1% of
the medications were not checked, which contributes to
a decrease in safety in the medication process.??

According to the findings of this study, some items
were considered unsatisfactory, with actions that were
not performed correctly and that goes against the recom-
mendations in the literature. However, this study verified
the reality of only one institution, so we recommend fur-
ther studies in other institutions so that an overview of
other health establishments can be obtained.

A strong point of this study was the use of the Safety
Protocol in Drug Administration to build an instrument
for collecting data on medication prescriptions. Further-
more, this manual describes strategies used in the studied
institution, and other institutions, being one of the ways
to prevent errors and learn about the problems present in
the prescription of medicines in Pediatrics, being possible
to use this information to improve the quality of prescrip-
tions in Pediatrics.®

It is important that sectors responsible for patient
safety in institutions, in addition to overseeing, adequa-
tely train professionals so that they become multipliers of
safe care, resulting in the reduction of high rates of non-
-compliance and errors related to medication.

Among the limitations of this study, the research was
carried out in only one institution. Also, the data obtained
in pediatric inpatient units may not represent the reality
of other units, such as the intensive care unit, pediatric
oncology, among others.
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We recommend carrying out this study in other ins-
titutions in different sectors, so that we can compare the
differences between the high and low levels of comple-
xity, such as closed hospitalization units, postoperative
recovery rooms, pediatric oncology, among others.

CONCLUSION

We can conclude that most of the prescriptions of the
institution where the study was carried out are being car-
ried out electronically, reducing the possibility of erasu-
res and errors due to misunderstanding of the spelling.

Most prescriptions had the professionals’ identifica-
tion and stamp. In the medication schedules, there was a
small record of cases in which medications were schedu-
led at the same time and were related to severe to mode-
rate drug interactions.

The findings of this research can be used as a base-
line for future studies in other environments and health
institutions, since the prescription of drugs and their sche-
dules is one of the activities most frequently performed by
medical professionals and nurses, respectively.
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