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Abstract

An important strategy for the prevention of errors is knowing of the medication process in the drug chain as well as the
technologies that can prevent medication errors. This study aimed to map, describe, and validate the medication process,
relating the technologies available for the prevention of medication errors in a teaching hospital. The study is documentary
and observational; data triangulation was used by combining three sources of information. Flowcharts were elaborated to
map the processes studied and the content was submitted for validation by 26 health professionals in five areas of care.
Four Flowcharts were elaborated, totaling an average of 50 activities and the insertion of 18 preventive technologies, with a
predominance of solid technologies (50%), were identified. The Hospital Information System (12.6%) was identified as the
main technology that prevents medication errors; the type of error that was the most preventable with these technologies
was the dose error (21%). Knowing where preventive technology operates in the drug chain is an innovation that can
provide healthcare professionals with the knowledge to prevent medication errors. Also, this management favors the
rationalization of activities, the definition of the role of these professionals, the time spent for executing each sub-process,
the redesigning of the work process and optimization of productivity. It was concluded that the mapping of the drug chain
together with the identification of technologies and their points of use provided greater visibility and authenticity of the
health professionals” actions.
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INTRODUCTION

Currently, patient safety and medication
errors have been a frequent concern in health
institutions and of health researchers, as it
is one of the most frequent types of medical
errors'. Regarding medication safety, studies
have addressed the definition of medication
error, which is any event that can be avoided
and that occurs in any phase of drug therapy
causing or not harm to the patient?. Its cause,
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which can be related to the professional or
the work process®, and the consequences
for professionals, can be a learning process
based on the culture of patient safety or even
extend to punitive measures®. Some research
also addresses prevention, which involves to
the use of many technologies and equipment*.
Finally, expenses are also an object of study,
and have a wide range of values reaching up
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to US$ 5,095,640,000.00°.

Aiming at expanding and promoting patient
safety in Brazil, the National Patient Safety
Program (PNSP) instituted by Ordinance
529, of April 1, 2013, brings as one of its
priorities, the development of protocols for
safe medication assistance®. In 2017, the
World Health Organization (WHO) launched
the third global challenge for patient safety,
entitled “Medication Without Harm”, which
envisions “reducing by more than 50% the
severe and preventable damage related to
medication within the next five years”’.

To achieve the goal launched by the
third WHO challenge, several technological
resources were inserted in the health area in
order to facilitate or assist in daily activities
(8), promoting patient safety and preventing
medication errors®. The concept of technology
in the health area is broad, comprising of
human relationships  (light technology),
structured knowledge (light-solid technology)
and equipment (solid technology)®-'°.

The medication process, also known as
the drug chain, is multi-professional and
composed of several sub-processes. It can be
divided into prescription drugs, performed
by the doctor; medication dispensing
performed by the pharmacy team and the
preparation and administration of medications
usually performed by the Nursing team' '3,
Medication errors can happen in any sub-
process of the drug chain and are more frequent
during prescription and administration'. As
it is a complex and error-prone process, it is
necessary to implement preventive strategies
which can increase the safety of the patient
and the professional during care’.

Knowledge of the medication process
supports the verification of activities, in which
a risk of failure may occur, contributing to
the simplification and/or implementation of
technologies that act as barriers to events of
medication errors'.

Therefore, we considered relevant and
to advance the area of patient safety in
scientific terms, to disclose to health teams
the Flowchart of the medication process in the

drug chain. Additionally, we disclose where
the implemented preventive technologies
act which can help the team learn about the
available resources and how to use them
effectively; thus, promoting patient safety,
organization, and evaluation of the health
services. With this purpose, the objective of
this study was to map, describe and validate
the medication process, relating the available
technologies to the prevention of medication
errors in a teaching hospital.

METHODOLOGY

This was an observational, analytical,
retrospective study, developed in a teaching
hospital, of a special size (720 beds) with a
quaternary scope, located in southeastern
Brazil. This institution serves patients from the
Unified Health System (SUS), health plans and
individuals, totaling more than two million
inhabitants/year, with an average of 46,000
visits/month, 31,388 medical prescriptions/
month, and 2,106,113 dispensations/month.

Data collection took place, after approval
by the Research Ethics Committee (Opinion
No. 325.938). The invited professionals agreed
to participate in the study, receiving prior
guidance and signing the Informed Consent
Form (ICF).

The study was developed in five stages.
Initially, with the objective of mapping the
medication process, a documentary and
observational study was carried out, through
analyzing the institution's Standard Operating
Procedures (SOP) related to dispensation,
preparation, and administration of medication.
Then, the texts of the document were
transformed into Flowcharts completing the
second stage. Next, the third stage began with
aninterview with the nurses of risk management
and of the institution’s Integrated Center for
Education and Research in Health (CIEPS),
which was the field of study, for a survey of
preventive technologies for medication error,
implanted in the institution in 2010. These
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nurses were chosen for this interview because
they have knowledge about this theme and
participate in the implementation of these
technologies in the institution.

With the design of the Flowcharts of
the entire drug chain process and the list of
technologies that could prevent medication
errors, direct observation was carried out
in relation to the activities of prescription,
dispensing, preparation and administration
of medication, performed by doctors,
pharmacists , pharmacy technicians, nurses
and nursing assistants and technicians from
the institution. The researcher followed
the execution of each subprocess without
interfering, together with the professional
performing their daily practice of activities
as a nurse at the institution. During the direct
observation, it was possible to verify the flow
of activities of each sub-process, as well as to
verify the moment when each technology was
used, thus, completing the fourth step and the
construction of the Flowcharts.

Finally, the fifth step was carried out, which
consisted of validating the Flowcharts through
individual interviews with professionals:
doctors, pharmacists, pharmacy technicians,
nurses, nursing assistants and technicians
who participated in the hospital’s medication
process.

Seven Flowcharts covering the stages of
the drug chain were validated following the
content analysis methodology: one Flowchart
for prescription, two for dispensing (standard
and non-standard dispensing) and four
for medication administration (separated
by administration routes, one for oral and
sublingual, aerosol, nasogastric enteral tube
and parenteral route). For its validation, an
individual semi-structured interview was
conducted with each participant. Upon
accepting the invitation to participate in the
study, the health professional was informed
about the objectives of the study and how it
would be carried out. The Informed Consent
Form (ICF) was signed and then the interview
started with an instrument that the researcher
had developed. Initially the instrument

contained data identifying the participant
such as? age, education, time since graduated,
position at the institution, time working at the
institution. Flowcharts for each area of activity
were presented to each professional group,
that is, doctors received the prescription
subprocess, the pharmacy team received the
dispensing subprocess, and the Nursing team
received the medication preparation and
administration subprocess. For validation,
the professional was asked to look at each
activity, if it was performed and if it was in the
exact order. They were also asked to observe
whether they used preventive technologies for
medication errors and whether they were used
between those activities. When the participant
did not agree with some information in the
Flowchart, they were instructed to make
the adjustment on the sheet on which the
drawing was. The suggestions were accepted
and the subprocesses were modeled to more
accurately represent how they are carried
out in healthcare practice. The validation
agreement with the pre-assessment flowchart
was 70%, where 60% (n=3) was for medical
prescriptions, 80% (n=8) for dispensing and
73% (n=8) for medication administration.
Finally, each participant was asked to relate
the preventive technology to the type of error
it can prevent; it is worth mentioning that the
definition of the classification of each type of
error was presented.

The sample size of the participants was
determined without statistical calculation,
which would be one professional performing
each subprocess in each of the health areas
(medical clinic, surgical clinic, emergency
care, critical care, and pediatrics).
However, since dispensing, preparing, and
administration could be carried out by a
professional of technical level or higher, it
was decided to include a professional of each
level in each area. The nurse responsible for
risk management and the coordinator of the
hospital's pharmacies were also included
due to their knowledge of subprocesses
and the prevention of medication errors.
Thus, 26 professionals randomly selected
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were interviewed. As a selection criterion,
professionals must be working in the medication
process for at least one year at this institution.

The  “prescription”  sub-process  was
validated by five doctors hired at the
institution, either on-call or residents. The
“dispensation” subprocess was validated
by a pharmacist and a pharmacy technician
from each of the five areas, with one of the
pharmacists responsible for two areas (surgical
inpatient unit and intensive care unit), and
also by the institution’s responsible technician
pharmacist, totaling ten professionals. The sub-
process of “administration” was performed by
a nurse and a nursing technician or assistant
in each area. The risk management nurse was
also invited, since they could add value to
this subprocess; thus, 11 nursing professionals
participated.

In order to relate the technologies to the type
of error that could be prevented with their use,
it was chosen for each professional category to
report within the subprocess of their specific
area, due to their greater familiarity with the
technology and the subprocess.

For the participants to classify the type of
medication errors that were prevented with
the technologies, the National Reference'
and the Regional Nursing Council (COREN) of
Sao Paulo (16) were used: 1. Error of route:
administration in route other than the that
prescribed; 2. Dose error: administration of a
dose greater or less than the prescribed; 3. Time
error: administration outside the pre-defined
interval (at the institution, it is considered as
being one hour before or after the prescribed
time); 4. Wrong patient: administration to a
different patient than prescribed; 5. Omission
error:  No administration of prescribed
medication and; 6. Unauthorized medication:
refers to the administration that was not
prescribed or authorized by the doctor.

RESULTS

The drug chain process totaled an average of
50 activities and 17 preventive technologies for

medication errors.

In the subprocess of medical prescription,
11 activities were mapped (Figure 1) which
started with the visit or medical consultation
and ended with the patient's evaluation. Four
preventive technologies were identified (patient
identification bracelet, Hospital Information
System (HIS), risk management, and patient
safety group): 1- Patient identification bracelet,
which in this subprocess is used in the anamnesis
and physical examination; and 2- HIS, which is
accessed in the third activity of this subprocess,
ensuring user identification through login and
password. Within the HIS there are some tools
that promote patient safety, such as electronic
prescription that guarantees legibility and the
drugs are “tied” with the correct dose, routes,
and diluents. There are still warning notices
for Potentially Hazardous Drugs (PHD). There
is an option for the doctor to use the standard
prescription of his/her specialty, which
guarantees the prescription of the most frequent
medications, avoiding forgetfulness; however,
the standard prescription can be adapted or
modified if necessary, according to the patient's
particularities. Finally, 3- Risk management and
4- Patient safety group are present throughout
the drug chain process, as these departments
promote a safety culture in the institution, as well
as monitor critical incidents that may happen.

For the analysis of the “dispensing”
subprocess, it is important to remember that the
individualized medication dispensing system is
the system that is adopted in this research field
institution. For this purpose, two different forms
were described: the standard (Figure 2) and the
non-standard (“pharmacy window in urgent
cases”) existing in the researched institution. The
standard dispensation consists of 17 activities,
and eight preventive technologies have been
identified (SIH, Palm top, individual shift
distribution, barcode reader, unified packaging,
PHD identification, risk management and patient
safety group). These technologies are described
as follows: 1- SIH, when the doctor provides the
prescription, it is automatically sent via SIH to
the pharmacy. 2- The Palm top, after switching
it on and selecting the employee, the sector, and
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Medical visit or consultation

Anamnesis and physical exam

Access hospital
information system by
using login and password

Execute medical

Enter the screen for medical
prescription

Medication tied with dose, route,
diluent, potentially hazardous drugs
warnings

Print prescription

Patient identification bracelet

User identification

Select patient

Electronic prescription

Standard prescription

Select medication and dose, route,
frequency and observation

Dispensation

Deliver the prescription and
instruct the nursing team

Evaluate patient

Figure 1 - Flowchart of the medical prescription subprocess and its preventive technologies for medication

errors, Sao José do Rio Preto, SP, Brazil, 2016.

the shift, it already provides requests for the later
hours to be met. 3- Individual distribution in
shifts, of which the medications are distributed
in three shifts (morning, afternoon, and night),
which decreases the amount of medications
available at the Nursing post. Each patient has his
medication "tape" (plastic packaging arranged
according to the schedule of administration in
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the medical prescription, individualized and
identified for each patient) in the respective
shift. 4- Barcode reader that is present in the
palm top, ensures that the correct medication
is dispensed, within the expiration date for the
correct patient. 5- Unitarized packaging makes
all medications have bar codes (even unitarized
tablets), improves the visibility and legibility of
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the packages, in addition to allowing a colored
alert stripe (red for PHD) and alert notifications.
6- Identification of PHD (label or colored plastic
bag) occurs using red labels, moreover, after
dispensing the medication through the palm top,
the medications are placed in transparent plastic
bags with the identification of the patients. When

there is PHD, these plastic bags are red in order
to alert the Nursing team that will administer the
medication. 7- Risk management and 8- Patient
safety group. For non-standard dispensing, 14
activities were described, and four technologies
were identified, namely HIS, PHD identification,
barcode reader, unitarized packaging, risk

Doctor makes
prescription

Distribution by shifts .

appointment

Pass the palm reader
over the patient's tag

Place items in the
plastic bag

Ifa PHD, place in a
red bag .

Nurse searches for
bag

patients have a
tape

. Information System

Activate

. Search for request of
Click on the time referring to
the desired

Read barcode of the

Separate each item
seen in the request product with the palm

PHD with red . Unitarized
identification tags packaging

Print the tag with the
patient’s data

Verify that all the

Click on Windows, remote
desktop mobile, connect,

palm top access

Scan barcode of employee,
sector, and shift referring to
the appointment

. Barcode use

After attending to all the
items requested, it closes
automaticall

Pass the palm reader
over the barcode of the
zebra printer

Place the patient’s tag
on the bag

Seal the bag

Individual
distribution .

Place in the basket
corresponding to the
sector and shift

Figure 2 - Flowchart of the medical prescription subprocess and its preventive technologies for medication
errors, Sdo José do Rio Preto, SP, Brazil, 2016.
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management and patient safety group.

For the subprocess “medication
administration” two Flowcharts (Figures 3 and
4) were elaborated, divided by administration
routes (oral/sublingual and parenteral), and
the routes by nasogastric enteral tubes and
aerosol were described, totaling an average of
23 activities (19 oral, 25 nasogastric enteral
tubes, 24 aerosol and 25 parenteral application).
Fifteen preventive technologies were identified:
no stock of drugs, HIS, double-checking of
drugs, identification for PHD, unitarized
packaging, checking of the “five rights” of
medication, patient identification plate and
bracelet, infusion pump, colorized identification
routes, training and integration of nursing
professionals, Nursing Care Systematization
(NCS), safety group and risk management.
They are described as follows: 1- the absence
of a stock of drugs in the unit eliminates the

probability of administering non-prescribed
medications; 2- HIS guarantees the legibility of
the prescription and individual distribution in
shifts; 3- double-checking is performed by two
Nursing professionals in the cases of PHD; 4-
identification of PHD; 5- unitarized packaging;
6- conference of the “five rights” of medication
(right patient, right medicine, right way, right
dose, right time); 7- patient bed identification
plate and 8- patient identification bracelet;
both patient identifications guarantee at least
two patient identifiers. Moreover, 9- infusion
pump (precise infusion flow); 10- colorized
identification of route in the intensive care unit,
differentiating between venous (blue), arterial
(red) and gastric routes (yellow) through colored
durex attached to the track ends; 11- Training
and 12- integration to promote updating nursing
professionals. 13- NCS acts as a preventive
technology in the medication administration

There is no stock of
drugs at the
nursing station

Nurse goes to
retrieve drugs at ‘ Reéd :
pharmacy prescription

Place pill without opening
the packaging in the
disposable cup

Place on the tray

Double-check .

administration on the

patient’s medical chart

Information
system

Identify
Go to the patient’s room themselves

Unitarized
Check-off the o
Administer
the pill Open the packaging Instruct the patient

Evaluate the patient

Individualized distribution . Double-checking

by shift

Separate the drugs
on the patient’s
tape for that time

PHD with red Unitarized
identification tags packaging

Verify drugs and
prescription

. Confirmation of the
“five rights”

Verify identification
bracelet

Identification .
bracelet

Verify identification plate

Figure 3 - Flowchart of the subprocess administration of oral medications and their preventive technologies
for medication errors, Sao José do Rio Preto, SP, Brazil, 2016.
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sub-process since through this tool the nurse (Table 1) that could be prevented with
can alert their team concerning the main risks their use. It was observed that HIS is the
of patients. There are also 14- the patient technology that most prevents all types of
safety group and 15- risk management. medication errors according to the view of the

Study participants were asked to relate professionals who validated the Flowcharts
preventive technologies to the type of error (12.6%).

There is no stock of

drugs at the
. nursing station by shift

Information . Individualized distribution . Double-checking

system

Separate the drugs based
on the patient's tape for
that time

PHD with red identification Unitarized
tags packaging

Open the packaging

Nurse goes to
retrieve drugs at
pharmacy

Verify drugs and

Read prescription prescription

PHD with red identification
tags

Open syringe and

needle Open vial Sterilize the vial

Verify dosage

Draw the prescribed
content

Identification dentification
plate . bracelet .

Instruct the
patient

Dilute (if necessary) Store on the tray

Verify the identification Verify the
bracelet identification sign

Identify themselves Go to the patient’s room
|dentification of s
route by colors ABION PP
Check-off the
Select the site of w o
it Administer the content administration on the
patient’s medical chart
Double-check .
Evaluate the

patient

Figure 4 - Flowchart of the parenteral medication administration subprocess and its preventive technologies
for medication errors, Sao José do Rio Preto, SP, Brazil, 2016.
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Table 1 - List of professionals who validated Flowcharts between technologies with the types of medication
errors that can be prevented at each stage of the drug chain, Sao José do Rio Preto, SP, Brazil, 2016

Error/ Technology Route Dose Time Patient Omission AUAM  Total
Technology Classification n (%) n (%) n (%) n (%) n (%) n (%) n (%)

T Light 9(8.1) 9(6.7) 8(7.3) 9(7.3) 8(10.7) 8(8.7) 51(7.9)
Five (5) rights Light-hard 2(1.8) 2(1.5)  2(1.8) 2(1.6) 1(1.4) 1(1.1)  10(1.6)
No stock Light-hard 0(0.0) 1(0.7) 2(1.8)  0(0.0) 2(2.7) 5(54) 10(1.6)
ID Light-hard 3(2.7) 9(6.7) 12(1.0) 14(114) 5(6.7) 6(6.5) 49(7.6)
DS Light-hard 2(1.8) 6(44) 17(156) 6(4.9) 4(5.4) 3(33)  38(59)
Double-checking Light-hard 6(5.4) 8(59) 5(46) 8(65) 4(5.4) 5(54) 36(5.6)
RM Light-hard 14 (126) 13(9.6) 11(10.1) 11(8.9) 13(17.5)  14(15.2) 76 (11.8)
SG Light-hard 15(13.6) 12(89) 10(9.2) 14(114) 12(16.2) 14(15.2) 77(12.0)
NCS Light-hard 2(1.8) 2(1.5)  1(0.9) 4(33) 2(2.7) 2(22) 13(1.9)
P Hard 2(1.8) 9(6.7) 3(28) 2(1.6) 1(1.4) 0(0.0) 17(2.6)
upP Hard 7(6.3) 11(8.1) 3(28) 5(4.1) 4(5.4) 5(54) 35(54)
PHD Hard 10(9.00 15(11.1) 5(46) 6(4.9) 4(5.4) 3(33) 43(6.7)
Route Identification ~ Hard 9(8.1) 1(0.7)  1(0.9) 1(0.8) 0(0.0) 0(0.0) 12(1.9)
BCR Hard 3(2.7) 6(44) 2(18) 2(16) 1(1.4) 4(43) 12(1.9)
Palm top Hard 5(4.5) 7(52) 5(46) 5@.1) 4(5.4) 8(8.7) 34(5.3)
Plate Hard 3(2.7) 2(1.5)  3(28) 10(8.1) 1(1.4) 1(1.1)  20(3.1)
Bracelet Hard 3(2.7) 2(1.5)  3(28) 13(106) 1(1.4) 2(22) 24(3.7)
HIS Hard 16 (14.4) (2104_9) 16 (14.7) 11(8.9) 7(9.5) 11(12.0) 81(12.6)
Total 11 135 109 123 74 92 644

AUAM- Administration of unauthorized medication; T/l - Training and Integration; ID - Individual dispensation; DS - Dispensing by shifts; RM - Risk
Management; SG - Patient safety group; NCS - Nursing Care Systematization; IP - Infusion pump; UP - Unitarized Packaging; PHD - Identification
for Potentially Dangerous Medication; BCR - Barcode reader; HIS — Hospital Information System.

DISCUSSION

Understanding the subprocesses that
make up the drug chain is fundamental for
preventing medication errors. Based on
this statement, a national multicenter study
carried out in university hospitals showed
that the medication process consisted of an
average of 69 activities, ranging from 58 to
80 activities. Only one of the hospitals had
an electronic prescription, as in the present
study, whose medication process consisted
of 66 activities'’; quantitatively higher than
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the activities of this study, which presented
50 activities, on average. Another document
infers that reducing the number of steps in
the medication process is a strategy that
can reduce errors in the administration of
intravenous drugs'’. Thus, it is emphasized
that the greater the number of activities in the
drug chain, the greater the risk of medication
errors; it may also increase the demand for
technological barriers capable of avoiding
them.
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It is worth remembering the Lean method
as a “lean mindset”, in which the lower the
number of steps assigned to an activity will
have an impact on the increase in the quality
of the service provided and the safety of
the patient and health professionals'®. Thus,
the objective of this method is to reduce
the number of activities to promote safer
processes, increasing productivity with less
waste'?; in addition to being a viable, useful,
and easy to use®.

A quasi-experimental study, which verified
the influence of redesigning nursing activities
to reduce medication errors in a pediatric
unit in a university hospital, indicated an
overall reduction of 3.6% in errors. However,
the reduction in omission errors (when the
prescribed medication is not administered)
was 52%?*'. A study carried out in the United
Kingdom that evaluated nurses' knowledge,
perceptions and opinions about double-
checking medication administration in a
children's hospital pointed out that the lack
of knowledge about the process and clear
guidelines contributed to medication errors??.
Therefore, we can affirm that the impact of
knowing about the design of the medication
process, with the purpose of improving it,
simplifying it and implementing preventive
technologies, can reduce the occurrence of
medication errors.

Meta-analysis studies that assessed the rate
of medication errors in pediatric patients when
prescribing, dispensing, and administering
indicated that the medication process is
significantly prone to errors, especially in the
prescriptionandadministrationsubprocesses’.
Nevertheless, even considering that a large
part of dispensing errors does not cause
harm to patients, it demonstrates fragility,
inefficiency and insecurity in the work process
and contributes directly to increase the risks

within the pediatric population, specifically;
which is more susceptible to adverse events
to medicines. Thus, it is evident that the
adoption of preventive technologies is
essential to avoid medication errors.

Currently, there are several technologies
that can help prevent medication errors. An
integrative review characterized scientific
productions on patient safety and their
contributions, pointing to light and light-hard
technologies for continuing education and
patient safety commissions?*. These data are
in line with the findings of the present study,
since training/integration and the existence
of the patient safety group were technologies
validated by the professionals. A study that
questioned nursing professionals about
behaviors in the face of error and proposed
actionsto minimize themin a general hospital,
also highlighted training as an important
part of preventing medication errors, in
addition to computerized prescriptions, a
system for dispensing medications per unit
dose, individualized drug labeling and fewer
prescriptions at the same time?*. A study that
aimed to characterize the training related
to the prevention of medication error and
to verify the participation of the Nursing
team in a teaching hospital pointed out
that several training opportunities related
to patient safety were offered. In the end,
the team demonstrated some difficulties in
distancing themselves from the field of work
to participate in these trainings, thus requiring
greater organization?®.

Other technologies are being used by
nursing professionals to prevent medication
errors, such as electronic medication
administration records?®, standardization
of medications and high alert drugs,
computerized  prescriptions,  barcodes,
medication dispensing systems by unit dose,
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double-checking and patient participation
in therapy?’, in addition to the process of
continuing education and integration of
newly hired professionals®. A current form
that can be used for learning programs among
professionals is simulation, as it allows the
health team to learn without directly involving
the patient. Simulation, when properly
regulated, has shown important results for the
prevention of medication errors*®. Again, the
technologies contemplated in this study show
an agreement between what is recommended
in the literature and the validation performed
by the professionals.

A Swiss study evaluated the patient safety
culture in the emergency department of a
University Hospital and pointed out that
after training there was an improvement in
the patient safety culture in the department
related to organizational learning*. We can
conclude that professionals often do not have
sufficient knowledge about aspects related to
patient safety. This aspect is observed in the
present study, when professionals needed to
relate the technologies to the type of error they
prevented, that is, they demonstrated (n=26)
insecurity and uncertainty. This fact can be
proven by relating the patient's identification
bracelet to the error of route, dose, or time
and, in fact, the identification bracelet only
guarantees the verification of the patient's
identification. These data may be related to
the lack of an educational culture in the face
of errors (3). Failure to recognize the types
of errors can lead to the inefficient use of
preventive technology.

As for the classification of the technology,
one is of the light type, eight of the light-hard
type and nine of the hard type. The Flowchart
(light-hard technology) represented in this
research was valued in order to enable an
understanding of how the drug chain operates
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in terms of structure, process, policies and
technology as a tool in decision making. The
HIS (hard technology) was identified in this
study as the technology that most prevents the
different types of medication errors. Currently,
the appreciation of hard technologies is
visible due to multiple factors such as the
volume and flow of information, which are
increasingly larger and require high speed
and storage capacity. They directly contribute
to the increase in efficiency, productivity of
employees and better performance and cost
reduction of health institutions. However, it
is believed that in order to meet a set of risks
and intercept them in the drug chain, there is
a certain need to insert different combinations
of effective and appropriate technologies for
each situation without the supremacy of one
or another type of technology. Thus, it is
clear that despite the economic crisis, there
is a high technological investment and a
growing convergence in the Brazilian health
scenario in creating a culture of safety in
organizational environments, as they depend
on the physical structure, working conditions
and qualification of the professionals who
work in the drug chain to make it safe.

This research presents limitations on
the impossibility of generalizing the results
achieved, as it is the reality of an institution
selected by convenience criteria; it may be
necessary to adapt the results to the different
realities found in other scenarios. However,
as implications for professional practice,
the results showed the mapping of the
activities owf the entire drug chain process,
identification of the allocation points for
preventive technologies and, therefore,
can contribute to the organization of the
work process, creating spaces for continual
improvement to reduce the occurrence of
medication errors.
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CONCLUSION

The medication process was mapped
and validated in three subprocesses and the
technologies that can prevent medication
errors were allocated in their place of
operation. It was observed that professionals
still  have difficulty understanding issues
related to medication errors, which can be
a factor that interferes with the correct use
of preventive technologies. The use of the
Flowchart as one of the quality management

tools applied to the practice of health
professionals is an important step in ensuring
safe care.

Thus, it is believed that mapping the drug
chain, as well as the combination of multiple
preventive technologies, can create a vision
of a complete medication system and co-
responsibility for both the patient and the
health team and institution, aiming to meet a
specific objective which is patient safety.
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