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Abstract:
Background: The use of assistive technology as a tool for recording the hydroelectrolytic balance of critical patients
in Intensive Care Units has broadened the scope of health technologies, contributing to the quality of care provided
and aiding in evaluating the hydrological balance of patients.

Objective:  This  study  aimed  to  describe  the  stages  of  participatory  development  of  a  printed  instrument  for
recording the electrolyte balance of critical patients.

Methods: A methodological study was conducted between August and October, 2023, at a public oncology referral
hospital in Belém, Pará. Four nurses, 21 nursing technicians, and 2 physicians participated in the production of the
instrument, following five stages using the problematization methodology. In data analysis, the cores of significance,
frequencies, percentages, and response patterns were considered.

Results:  From  stages  1  and  2,  two  cores  of  significance  emerged;  from  stages  3  and  4,  based  on  professional
participation, the instrument was organized. The proposed design for the front part was divided into four items, and
for  the  back,  3  columns  were  inserted.  In  stage  5,  the  evaluation  of  satisfaction  and  agreement  attributes  was
considered satisfactory.

Conclusion: The instrument was considered satisfactory for use by professionals in recording the electrolyte balance
of critical patients.

Keywords: Water-electrolyte balance, Intensive care units, Nursing, Nursing records, Nursing assessment, Water
balance.
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1. INTRODUCTION
Hydroelectrolytic balance is necessary when there is a

simultaneous supply of liquids according to the metabolic
needs  of  the  organism,  coupled  with  the  proper

functioning  of  the  cardiovascular,  pulmonary,  digestive,
and  renal  systems,  which  can  be  measured  by  the
Electrolyte  Balance  (BH)  [1-3].

The BH allows for significant evaluation of fluid gain
and  loss,  being  a  widely  used  record  in  Intensive  Care
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Units (ICUs), which integrates the care routine of the ICU
healthcare  team  with  the  perspective  of  rigorously
controlling the fluid volume of critical patients [4]. Thus,
the use of the BH proves to be relevant as it contributes to
the  resolution  of  care,  especially  by  the  nursing  team,
since the records of fluid gain and loss are carried out by
nurses and nursing technicians [5, 6].

In  this  context,  there  is  a  need  to  enhance  the  BH
records,  which can be done through health technologies
[7].  Health  technologies  are  established  processes  that
combine empirical healthcare experience with research to
develop  strategies  aimed  at  applying  knowledge  and
understanding  processes  and  practices  with  a  focus  on
redefining empirical approaches into scientific ones. The
integration  of  health  technologies  into  healthcare
encourages  the  use  of  new strategies  to  enhance  health
practices  and  processes  [7].  Among  the  modalities  of
technology,  assistive  technologies  (AT)  stand  out,
characterized as assistive devices aimed at enhancing care
and  providing  qualified  assistance,  and  are  also  used  to
implement  the  care  plan  of  multidisciplinary  healthcare
teams [8].

In  this  perspective,  recording  instruments  are
considered.  They  can  improve  the  quality  of  care,
especially  nursing  care  for  critical  patients  in  ICUs,  as
they  facilitate  the  mediation  of  operationalized  and
systematized  care  practices,  providing  comprehensive-
ness,  resolution,  and  quality  of  care  to  patients  [8].

The use of an AS as a tool for recording the electrolyte
balance of critical patients in ICUs expands the scope of
health  technology,  contributing  to  the  quality  of  care
provided and aiding in the fluid balance of patients. In this
study,  the  objective  is  to  describe  the  stages  of
participatory  development  of  a  printed  instrument  for
recording  the  electrolyte  balance  of  critical  patients.

2. MATERIALS AND METHODS

2.1. Type of Study
A  methodological  study  was  conducted  on  the

development of assistive technology through participatory
development [9, 10]. The assistive technology is a printed
instrument for recording the electrolyte balance of critical
patients,  targeting  the  healthcare  team  working  in  the
ICUs of a public oncology referral hospital in Belém, Pará.

The  study  occurred  between  August  and  October,
2023.  An  assistive  technology  in  the  form  of  a  printed
instrument is considered due to the ease of access and the
low cost  of  development.  The  participatory  development
was  guided  by  the  problematization  methodology  by
applying the Charles Maguerez Arc in order to understand
the  purpose  of  the  study  and  propose  a  technology  that
helps  solve  existing  problems.  To  do  so,  five  (5)  stages
were  followed:  1)  observation  of  reality  (problem),  2)
definition  of  key  points,  3)  theorization,  4)  solution
hypothesis,  and  5)  application  to  reality  [11].

2.2. Population
The sample was of  the non-probabilistic  type.  Thirty-

two professionals were invited, of whom 27 accepted the
proposal: 4 nurses, 21 nursing technicians, and 2 doctors
in  stages  1  and  2,  and  in  stage  3,  only  22  agreed  to
continue.  Participation  in  this  study  was  voluntary,
following  a  personal  and  in-person  invitation  from  the
resident researcher who was on duty in the five ICUs of
the  hospital  in  question.  The  signing  of  the  Informed
Consent  Form  (ICF)  was  done  manually  after  the
aforementioned  acceptance.  The  inclusion  criteria  were
nursing  professionals  and  doctors  in  the  morning  and
afternoon  shifts,  working  in  one  of  the  ICUs  of  the
aforementioned  hospital,  with  at  least  one  (1)  year  of
professional  experience  in  the  care  of  critical  patients.
Professionals who were absent from work during the data
collection period were excluded.

2.3. Data Collection
In Stage 1, observation of reality, an on-site visit to the

ICUs  was  conducted  to  carry  out  a  situational  diagnosis
regarding the recording of the BH (items to be accounted
for, elimination devices, among other aspects) in order to
identify  strengths  and  weaknesses.  Observations  were
recorded in a field diary. In Stage 2, for the definition of
key  points,  a  brainstorming  session  was  held  with  the
participants regarding the BH, and the following questions
were asked: What do you understand by BH? What are the
major difficulties and/or problems experienced that affect
the recording of the BH? The responses were recorded in
the field diary. In Stage 3, which is theorization, evidence
synthesis was used, obtained from an Integrative Review
[12]  (protocol  registered  and  available  on  the  figshare
repository  at  https://doi.org/10.6084/m9.figshare.24750
054.v1)  [13].  In  Stage  4,  solution  hypotheses,  starting
from the initial version of the instrument, suggestions for
adjustments regarding the format and content  of  the TA
were  formulated.  In  Stage  5,  application  to  reality,  the
second version of the TA, structured based on the received
suggestions, was evaluated by the participants regarding
satisfaction, agreement, and importance using a form. It is
emphasized  that  consent  was  obtained  from  the
participants  for  data  collection.

2.4. Analysis and Treatment of Data
For the analysis of the data obtained in stages 1 and 2,

the  technique  of  constructing  cores  of  meaning  [14,  15]
was  used.  The  analysis  began  with  a  floating  reading  of
the records from stages 1 and 2 in order to identify terms
with  broad meanings  that  were repeated and defined as
pre-indicators  [14].  Then,  agglomeration  by  complemen-
tarity  and  similarity  was  performed  [15].  Next,  the  pre-
indicators  were  separated  into  indicators  so  that  the
central  cores  could  take  shape  and  be  named,  thus
obtaining the main themes, called cores of meaning, based
on the frequency and relevance listed. For the analysis of
the  data  obtained  in  stage  5,  frequency  and  percentage
were  used  for  the  manifestations,  and  the  pattern  of
responses obtained from Cronbach's alpha coefficient was
considered.
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2.5. Ethical Aspects of the Research
This  research  was  submitted  and  assessed  by  the

Ethics  and  Research  Committee  of  the  aforementioned
hospital,  obtaining  approval  through  opinion  number
6127275  and  Certificate  of  Presentation  of  Ethical
Appreciation  (CAEE):  68677323.7.0000.5550.

3. RESULT
From  stage  1,  five  pre-indicators  were  selected,  and

from stage 2, eight (Table 1). After reading, six indicators
linked  to  two  cores  of  meaning  were  selected.  The  first
core  of  meaning,  named  “BH  as  a  tool  for  intensive
prognosis,” had two indicators: 1) “continuity of care” and
2)  “intensive  monitoring.”  The  second  core  of  meaning,
named  “the  importance  of  good  practices  regarding  the
recording of BH,” had four indicators: 1) “standardization
of  practices,”  2)  “communication  and  identification,”  3)
“adequate recording,” and 4) “integrated work.” Stage 1
occurred in the five ICUs of the hospital. In stage 2, two
meetings  were  held  on  alternate  days  according  to  the
participants'  schedules  (one  in  the  morning  shift  and
another  in  the  afternoon),  and  everyone  was  able  to
attend. It lasted an average of 40 minutes and occurred at
the nursing station in the ICU.

In  stage  3  of  theorization,  the  synthesis  of  evidence
obtained  from  an  Integrative  Review  was  used  as  a
reference to select the type of technology to be produced.
Initially, the results of the review were presented; then, a
discussion  occurred  about  which  TA  (Technological
Artifact) would best meet the reality in question, namely,
improving  the  recording  of  the  BH  of  critical  patients.
After  the  discussion,  three  options  for  production  were

considered:  1)  a  booklet  (1  indication),  2)  a  printed  BH
recording form (24 indications), and 3) a manual of norms
and routines (2 indications). Considering the option with
the  highest  number  of  indications,  the  printed  BH
recording form was chosen by common agreement. In this
stage,  meetings  were  held  on  alternate  days  and  in
different shifts, and everyone was able to attend. It lasted
an  average  of  20  minutes  and  occurred  at  the  nursing
station in the ICU.

In stage 4 of the solution hypothesis, initially, the first
version  of  the  instrument,  elaborated  by  the  resident
researcher based on two Standard Operating Procedures
(SOPs),  was  presented.  Then,  the  participants  reviewed
the instrument and provided suggestions for adjustments
regarding  the  format  and  content  of  the  AT  (Table  2).
Once  again,  two  more  meetings  were  held  in  different
shifts,  and  everyone  was  able  to  attend.  It  lasted  an
average of 30 minutes and occurred at the nursing station
in the ICU.

In stage 5 of application to reality, initially, the second
version  of  the  TA  was  reviewed,  highlighting  that  all
suggestions  received  were  incorporated.  In  a  second
moment,  participants  mentioned that  there  was no need
for  further  adjustments  as  the  version  met  their
suggestions. Subsequently, the version was evaluated by
the  participants  based  on  a  form  regarding  satisfaction,
agreement, and importance (Tables 1-3). In this stage, the
last two meetings occurred in their respective shifts, but
only  22  participants  were  present  as  five  of  the
professionals could not participate. The meetings occurred
at  the  same  locations  as  before  and  lasted  about  30
minutes each. At the end, the resident researcher thanked
everyone for their collaboration.

Table 1. Pre-indicators selected from stages 1 and 2 (Belém, PA, Brazil, 2023).

Stages Leading Indicators Interpretation

Observation of
reality (situational

diagnosis)

Device identification
Inadequate description of the items to be accounted for in the BH, and lack of identification of

elimination devices as well as of water loss in gastric or enteral probes and loss in surgical drain and
intestinal ostomies.

Record Lack of ethical and professional rigor in the execution of records in the BH.
Physiological eliminations Failure to observe deficits in accounting for physiological loss of diuresis and evacuation.

Erasures Non-conformities were evidenced regarding the use of corrections, the presence of adjusted
numerical writings, and handwriting that is difficult to comprehend.

Hemodialysis Inaccuracy of records of fluid elimination through diuresis, combined with episodes of failure to
record actual losses in the BH after hemodialysis sessions.

Definition of key
points -

'Brainstorming'
about BH

The form used Considered by the participants as the main cause of the failures.
Everything that is infused and
everything that is eliminated. Considered a fundamental principle of BH*.

Medical therapeutic approach Understanding that BH aims to provide information about the patient for therapeutic decision-
making.

Continuity of care Recognized as essential, when well-established, for guiding shared work among morning, afternoon,
and night teams.

Integrated work Recognition of the flaws that compromise the continuity of care, aiming at the need for
standardization of routines among professionals.

Standardization of practices Identified the need by participants for greater rigor in the collective construction of BH records.
Intensive monitoring One of the applications of BH is to provide an overview of the critical patient's health status.
Communication and

identification
Lack of effective communication among the multiprofessional team regarding continuity of care

during shift handover and difficulty in identifying drainage and hydration infusion devices.
Note: *BH – Hydroelectrolyte balance.
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Table 2. Suggestions for the BH recording instrument (Belém, PA, Brazil, 2023).

Items Suggestion

Technology Front: I) First upper horizontal table; II) Second
upper horizontal table Reduce the header space to increase the other recording spaces.

Technology Front: IV) Fluid Control

Remove the titles of gains and loss items. Let them be registered according to what device
the patient has.

Increase the size of the space to record the values.”
“Remove one column from loss and add it to gain, as patients mostly receive more fluid

than they eliminate.

Technology Back: I) Left Column
Decrease the size of assessment scales.

Use acronyms for device names.
Reduce size to increase space for nursing notes.

Technology Back: II) Central Column Reduce the size of assessment scales to increase space for nursing notes.
Technology Back: II) Right Column Increase space for nursing notes.

Table  3.  Frequency  distribution  and  percentage  of  manifestations  regarding  satisfaction,  agreement,  and
importance (Belém, PA, Brazil, 2023).

Value Degree Frequency %*

1 Very satisfied 1 4,5
2 Dissatisfied 0 0
3 Neutral 0 0
4 Satisfied 9 40,9
5 Very satisfied 12 54,5

TOTAL 22 100
Value Degree Frequency %*

1 I totally disagree 1 4,5
2 Disagree 0 0
3 Neutral 0 0
4 Agree 9 40,9
5 Strongly agree 12 54,5

TOTAL 22 100
Value Degree Frequency %*

1 Not important 0 0
2 Sometimes important 0 0
3 Moderate 0 0
4 Important 6 27,3
5 Very important 16 72,7

TOTAL 22 100
Note: *Percentage.

When  obtaining  an  α  value  far  from  the  ideal
postulated  value  of  1,  it  becomes  necessary  to  initiate
purification  processes.  Upon  conducting  the  first
questionnaire purification by eliminating the item with the
highest  variance,  namely,  item  A_1,  a  decrease  in
Cronbach's  alpha  coefficient  to  α:  0.168  was  observed,
indicating  the  relevance  of  item  A_1  to  the  research
results, and thus it should be retained. Upon conducting
the  second  purification  by  eliminating  the  second  item
with the highest variance, i.e., item A_2, a decrease in the
Cronbach's  alpha  coefficient  to  α:  0.168  was  also
observed,  indicating  the  relevance  of  item  A_2  to  the
research  results,  and  thus  it  should  be  retained.  Upon
conducting the third purification by eliminating the third
item with the highest variance, i.e., item A_3, there was an
increase  of  0.3  in  the  Cronbach's  alpha  coefficient  to  α:
0.904, indicating an increase in the reliability and overall
consistency of the test upon excluding the third statement,

thereby expanding the alpha value closer to 1. The use of
Cronbach's alpha coefficient statistically considered only
the  satisfaction  and  agreement  criteria  (Alpha:  0.904)
valid upon excluding the importance criterion.  Thus,  the
evaluation  results  allow  for  evaluating  the  relevant  TA,
considering  the  satisfaction  and  agreement  criteria
expressed  by  the  research  participants.

Regarding  the  format  of  the  TA,  structuring,
organization,  layout,  language,  design,  and  cultural
adequacy  pertinent  to  the  target  audience  were
performed.  The  TA  was  produced  in  landscape  format,
with  an  A4  sheet  size  of  21  x  29.7  cm,  without
predetermined  spacing  and  Calibri  fonts  throughout  the
document.  The final  version of the TA is available in the
Figshare repository at https://doi.org/10.6084/m9.figshare.
24803277.v1 [16].
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Table 4. Distribution of responses, mean, variance, and Cronbach's alpha value (Belém, PA, Brazil, 2023).

Evaluators
Statements

A_1 A_2 A_3 Average Variance

*P1 5 5 5 5 0
*P2 5 5 4 5 0,333333333
*P3 2 2 5 2 3
*P4 4 4 4 4 0
*P5 4 4 4 4 0
*P6 5 5 5 5 0
*P7 5 4 5 5 0,333333333
*P8 4 4 5 4 0,333333333
*P9 5 4 4 4 0,333333333
*P10 5 5 5 5 0
*P11 5 5 5 5 0
*P12 5 5 5 5 0
*P13 5 5 5 5 0
*P14 4 4 5 4 0,333333333
*P15 4 5 5 5 0,333333333
*P16 4 4 5 4 0,333333333
*P17 5 5 5 5 0
*P18 4 4 5 4 0,333333333
*P19 5 5 5 5 0
*P20 4 5 4 4 0,333333333
*P21 5 5 5 5 0
*P22 4 4 4 4 0

MÉDIA 5 5 5 - -
VARIANCE 0,545455 0,545455 0,207792 - -

Note: Cronbach's Alpha coefficient: 0,667.
*P – Evaluators; **A – Statements.

The proposed design for the front was divided into I)
the  first  horizontal  table  header  containing  the
institution's identification; II) the second horizontal table
header  with  patient  identification,  containing  elements,
such  as  name,  hospital  registration,  date  of  birth,  age,
bed,  ICU  admission  date,  current  date,  diagnosis,
allergies,  and  type  of  precaution;  III)  the  left  column
intended for hemodynamic control, containing items, such
as  vital  signs  (temperature,  heart  and  respiratory  rate,
blood  pressure  and  mean  arterial  pressure,  peripheral
oxygen  saturation,  and  capillary  blood  glucose)  to  be
recorded  every  two  hours  or  every  hour  depending  on
patient  idiosyncrasies;  IV)  the right  column intended for
fluid balance, subdivided into gains, containing items to be
recorded:  sedation,  analgesia,  blood,  plasma,  platelets,
venous hydration, diet, water, others 1, and others 2; and
losses,  containing  urine  output,  bowel  movements,
hemodialysis,  drain  1,  drain  2,  others  1,  and  others  2.
Additionally, an item related to the previous day's BH was
added.  The  spaces  designated  for  partial  and  total
horizontal  and  vertical  balances  were  highlighted  with
shading, and for each shift of the day, a blank space was
added  for  the  signature  of  the  technical  nursing
professional  of  the  respective  shift.

Regarding the back side, it was initially divided into 3
columns and subdivided into I) the left column dedicated
to pain assessment scales, adapting the visual analog scale

with  the  numeric  scale  to  assist  in  assessing  conscious
patient pain, and the Behavioral Pain Scale (BPS) aimed at
assisting  in  pain  assessment  in  sedation  analgesia  and
mechanically  ventilated  patients,  in  addition  to  a  daily
control chart of device insertions and exchanges/removals.
II),  Central  column  dedicated  to  consciousness  level
scales,  containing  summarized  values  and  scores  of  the
Glasgow  Coma  Scale,  aimed  at  assessing  the
consciousness  level  of  conscious  patients,  and  the
Richmond Agitation-Sedation  Scale  (RASS),  intended  for
assessing the consciousness level of sedated patients. III)
The  right  column  was  dedicated  to  nursing  notes.  The
developed  instrument  was  in  a  printed  format  for
recording the electrolyte balance of critical patients (Table
4).

4. DISCUSSION

4.1. Fluid Balance as an Intensive Prognostic Tool
The  human  body's  water  balance  is  a  physiological

mechanism  controlled  by  a  complex  neuroendocrine
regulator whose objective is to maintain the levels of fluids
and electrolytes present in the body, which are necessary
for  the  proper  functioning  of  cells  [3].  Hospitalized
individuals will utilize, in addition to physiological means,
complementary mechanisms that allow the measurement
of  fluid  intake,  such  as  intravenous  solutions  through
venous access,  liquid diet  via  nasogastric  or nasoenteric
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tubes, and as fluid output, drains through which secretion
flow, and urinary catheters for urine drainage [3, 17].

The  physiological  regulation  of  fluid  balance  can  be
affected by certain pathological processes, such as acute
kidney  injury,  leading  to  decreased  urinary  output;
neuroendocrine  tumors  cause  the  oversecretion  of
hormones that stimulate diuresis, among many others [1,
18].  Thus,  certain  diseases  alter  the  patient's  fluid  and
electrolyte  balance,  requiring  more  specific  healthcare
interventions to enable monitoring of the resulting BH [17,
19]. In this context, to ensure the monitoring of individuals
with  this  fluid  imbalance,  the  implementation  of  the  BH
procedure is necessary, conceptualized as a precise record
of the individual's fluid homeostasis, characterized by the
difference  between  fluids  administered  or  ingested  via
intravenous  or  oral  routes,  and  fluids  eliminated  via
urinary and gastrointestinal routes over 24 hours [17, 20].

The  BH  allows  for  accurate  quantification  and
accounting  of  the  patient's  losses  and  gains,
operationalized  by  the  nursing  team.  At  the  end  of  24
hours,  the  total  value  will  be  obtained,  which  can  be
recorded as a negative value, indicating that the patient is
losing more fluid than gaining, as a positive value, when
the  patient  presents  significant  fluid  retention,  and
neutral,  indicating  an  ideal  fluid  balance  state  [3,  21].
Given the context of ICUs, the importance and routine of
FB are emphasized, as it is a highly complex sector with
critically ill patients, who present deficits in self-regulation
mechanisms, necessitating continuous monitoring as well
as specialized and effective care [22].

Considering this, the use of BH allows for continuous
monitoring of the patient's fluid balance and, through its
results,  guides  and  indicates  the  best  therapeutic
possibilities for critically ill patients, as well as acting as
strong  indicators  of  clinical  outcomes  related  to  the
survival and mortality of critically ill patients with shock
and sepsis [23].

The  opportunity  to  participate  in  the  development  of
the TA allowed the research participants to express their
technical  and  scientific  knowledge  about  BH,  as  they
revealed  through  their  opinions  that  one  of  its  main
characteristics is its ability to allow intensive monitoring
and  control  of  the  patient's  hemodynamic  capacity.  This
understanding considers the individuality of each patient
as  well  as  their  critical  intensive  state,  emphasizing  the
continuity of the process, which is considered an essential
factor  to  ensure greater  fidelity  in  records and safety  in
results [24].

Inconsistencies were identified in the completion of the
BH,  indicating  the  difficulty  faced  by  the  teams  in  this
context,  which  can  lead  to  conflicts  among  the
multidisciplinary  team  regarding  the  lack  of  proper  BH
completion [25].  In  this  sense,  participation provided an
opportunity for reflection on the work process of the team
involved  in  the  development  of  the  TA,  allowing
participants to identify service demands considered urgent
for  the  improvement  of  nursing  care  for  critically  ill
patients  in  the  ICU  regarding  BH  recording  and

communication among healthcare professionals and team
members.  The  team  emphasized  the  importance  of
structural  improvement  projects  and  institutional  ones
regarding protocols and standard SOPs. Additionally, they
highlighted  the  need  for  ongoing  in-service  education
cycles  as  minimization  strategies  for  failures  aimed  at
improving  the  BH  process,  as  well  as  for  defining  and
building best practices regarding BH records [19].

4.2.  The  Importance  of  Best  Practices  regarding
Fluid Balance Recording

Theoretical  framework,  through  literature  review,
allows for  the expansion of  knowledge through evidence
produced  by  researchers  on,  for  example,  the
systematization  of  care  and  facilitates  a  better
understanding of the observed reality [14]. Nursing care
systematization (NCS) guides the nurse's actions towards
an  organized,  systematized,  and  continuous  practice  in
accordance with Resolution No. 736/2024 of the Federal
Nursing Council, present at all levels of health care [26].
Among  the  main  practical  examples  is  BH,  a  tool  that
allows  for  the  daily  assessment  of  patients  within  the
hospital  environment,  being  applied  more  frequently
within  the  ICU  [8,  17].

In a study that investigated and analyzed BH records
of  patients  admitted  to  an  ICU,  errors  and  inadequacies
were  identified  in  49%  of  the  BH  sheets.  The  main
occurrences  were  manifested  as  calculation  errors  and
incomplete records in different shifts, highlighting the lack
of  knowledge,  updating,  and  collective  construction  of
nursing  teams,  which  directly  interferes  with  the  daily
assessment  of  patients,  as  well  as  future  therapeutic
actions  [19].

Furthermore, another study highlighted that the non-
adherence  to  practices  considered  indispensable  for  BH
accounting,  such  as  weighing  on  a  proper  scale  or
accounting performed using the crossing system (+), the
presence  of  erasures  found  in  68.5%  of  the  analyzed
forms,  and  calculation  errors  in  partial  (12h)  and  total
(24h) balances in 65.7% of the investigated balances. Such
shortcomings in the BH context have the ability to cause
harm  and  interfere  negatively  with  the  patient's  care
continuity, both at an assistance level and at a managerial
level [6].

When performing a technical analysis of 220 BH forms
from an ICU, by focusing on the proper completion of the
forms, several issues were raised, with inadequacies, such
as  erasures,  illegible  letters,  use  of  improper  pens,
calculation/sum errors,  and values  recorded in  incorrect
locations on the form being the most frequent [5].  From
the  counting  and  analysis  of  inconsistencies,  it  was
concluded  that  there  is  a  40.7%  chance  of  obtaining  a
correct and completed BH, meaning that the presence of
these factors causes this increasing deficit in BH accuracy
[5].  Thus,  these  inadequacies  affect  the  fidelity  of  the
procedure, patient safety, and the quality of care provided
and  violate  the  nursing  code  of  ethics  regarding  the
authenticity  of  nursing  records  [5].

The absence of a clear and objective SOP to guide the



Tool for Recording the Hydroelectrolytic Balance of Critical Patients 7

nursing  team  through  the  steps  ranging  from  collecting
information  and  filling  out  the  form  to  partial  and  total
summation  performed  by  nurses  is  emphasized.  In  this
interim,  the  implementation  of  educational  assistance
technologies focused on work organization and assistance
planning  is  a  viable  alternative  to  gradually  and
continuously mitigate the inadequacies present in the BH
procedure [5].

Researchers  from  a  hospital  in  Singapore  [24]
analyzed,  through  a  retrospective  review,  approximately
2199 BH records from the electronic medical records of a
reference hospital. The researchers highlighted the need
to  improve  the  completion  of  BH  values.  The  analysis
showed satisfactory levels of accuracy in nursing records
(77%) regarding BH;  however,  attention  is  drawn to  the
high rate of inadequacies in patient loss records (93.3%),
corroborating the findings of  the Brazilian [19] research
when observing inaccuracies in loss quantities.

A study conducted in England [27] aimed to implement
an  intervention  project  focused  on  improving  the
completion of BH records in a reference hospital through
PDSA cycles, Plan - Do - Study - Act. The initial analysis of
BHs  showed  that  only  25% of  the  medical  records  were
properly  filled  out,  as  well  as  their  partial  and  total
calculations, and 75% had discrepancies, such as erasures,
calculation  errors,  and  incomplete  and/or  neglected
records,  as  also  observed  in  the  Singaporean  research
[24].

These studies point again to the importance given to
permanent education processes, as well as their frequency
of  implementation  to  become  routine  in  their  respective
work  environments,  in  order  to  ensure  the  maintenance
and  updating  of  theoretical  and  practical  knowledge,
which  directly  affect  the  quality  of  care  provided  [27].

The  evidence  in  the  literature  aligns  with  the  results
presented here regarding the failures in BH records. In this
context,  the presence of inadequacies observed in reality,
corroborated in the literature, and the difficulties reported
by  research  participants  reveal  a  demand for  educational
assistance  aimed  at  compliance  with  best  practices
regarding  BH  records  [24,  25].  Furthermore,  it  is
emphasized  that  instrumental  interventions  through
strategies  guided  by  the  PDSA  cycle  and  training  in
permanent  education  programs  are  considered  effective
and  essential  for  the  service  [5,  27].

The use of a TA to improve care proved more attractive
and relevant to research participants, which motivated the
production of the institution's BH form [8]. The use of the
problematization  methodology  mediating  the  production
process  through  the  Maguerez  arc  promoted  a  more
interactive  and  collaborative  approach  among  research
participants. This strategy allowed considering the reality of
participants, focusing on improving practices with a view to
compliance  with  best  practices  [28].  The  participatory
construction  process  of  a  TA  is  based  on  the  alliance
between  technical  and  scientific  knowledge  derived  from
theory  and  scientific  literature,  together  with  the
experiences lived by professionals faced with problems [7,
8].

In  this  research,  two  SOPs  were  used  for  the
construction of technology, which characterize the guiding
of conduct and processes towards better organization and
quality of service execution. In addition to this, the gap in
the  literature  regarding  validated  materials  aimed  at
guiding the production of TA focused on BH recording is
highlighted  [25].  In  the  nursing  field,  the  increasingly
frequent  presence  of  technologies  ensures  significant
increases in quality improvement indicators, in addition to
the  ability  to  offer  greater  patient  safety  and  better
communication  among  the  health  team,  fostering  and
strengthening  compliance  with  patient  safety  goals  [7].

Finally,  the  potential  for  application  of  the  produced
TA  and  the  need  to  establish  the  solution  generated,
conduct an overall evaluation of its use, and understand its
limits  with  a  view  to  developing  new  problematization
cycles  are  highlighted  [28].

This  study  has  limitations.  The  first  concern  is  the
turnover  of  professionals  working  in  the  ICU  of  the
hospital  where  the  study  was  conducted.  The  second
refers to the development of a TA with participants from a
federative state of Brazil, as it may have highlighted more
particular  aspects  of  the  context.  Regarding  this  second
limitation, it is noted that despite the particularity of the
context,  the  TA  can  serve  as  a  viable  example  to  other
intensive environments that serve critical patients.

CONCLUSION
The  instrument  is  considered  satisfactory  for  use  by

professionals in recording the fluid and electrolyte balance
of  critical  patients.  It  has  the  potential  for  application
considering  the  reduction  in  inadequacies  regarding the
fluid  balance  record  and  for  contributing  to  improved
communication  among  the  multidisciplinary  team  in  the
context of critical patients.

The TA was constructed based on the observed needs
and  reflected  on  the  work  process  in  response  to  the
nursing  care  demands  of  critical  patients  in  the  ICU
regarding fluid balance records by research participants.
It provides essential elements for fluid and hemodynamic
control through an intuitive design. Thus, it is suitable for
use in the ICU environment with the aim of improving the
systematization of care, especially by the nursing team.
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