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ABSTRACT

Aim: to build an algorithm for systematization of traditional bed bath steps in an adult patient 
with acute coronary syndrome. Method: this is a descriptive study designed in line with the 
integrated project “Myocardial oxygen uptake and hemodynamic aspects during bed bath in 
patients with acute myocardial infarction”. The algorithm was built by Bizagi Modeler version 
3.0. Results: The algorithm was broken into two parts: evaluation and decision making about 
the temperature of the water to be used in the bath and the execution of the bath. The latter 
was divided into three subparts: dorsal, lateral and finishing hygiene, with specific execution 
times. Conclusion: the algorithm was an innovative project and can be used both in care 
practice and as an educational tool. The next step will be validation by experts.
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INTRODUCTION

Algorithms have often been used in health 

services as a way to systematize care and 

management practices. Its main objective is 

to direct decision making(1). Its use enables 

greater security, risk reduction, time optimi-

zation and cost reduction. With this, these 

tools provide a safe and oriented care practice 

in various areas of health, including nursing, 

not removing the ability to think, but leading 

the evaluator and performer to a direction 

related to the care provided(1).

Risk classification in emergencies and emer-

gency services are good examples of the 

applicability of the algorithm in the health 

service. The use of a colorful algorithm de-

signed to direct care in order of priority de-

creases the outcomes of the patient’s clinical 

condition and even death(2).

In the national and international scientific 

literature, no record of any algorithm on 

bed bath in patients with acute coronary 

syndrome (ACS) has been found. However, 

there are protocols and flow charts of criteria 

for bed bath indication in intensive care unit 

(ICU) patients(3) and for bed bath anxiety 

reduction(4), but none of them consider the 

patient’s oxyhemodynamic state.

Based on previous studies carried out in criti-

cally ill patients and demonstrating that bed 

bathing can have repercussions on oxygen-

ation and body perfusion dynamics(5, 6, 7), the 

objective of this study was to construct an al-

gorithm for the systematization of traditional 

bed bath steps in adult patients with ACS.

METHOD

Descriptive study conducted from 2015 to 

2017 as part of the professional master’s 

program of the Fluminense Federal Univer-

sity, with the collaboration of the Cardiovision 

Research Center, composed of nurses and 

nursing academics.

This study was part of a strand of the inte-

grated project “Myocardial oxygen uptake 

and hemodynamic aspects during bed bath 

in patients with acute myocardial infarction”, 

whose objectives were: to investigate the 

hemodynamic and myocardial oxygen up-

take repercussions during postural change in 

the supine, left and right lateral decubitus; 

to compare hemodynamic and myocardial 

oxygen consumption repercussions during 

bed bath, under temperature and position-

ing control, in patients with acute myocardial 

infarction and not infarcted; and to construct 

an algorithm for the indication of bathing in 

hospitalized adult patients, based on oxyhe-

modynamic repercussions.

Decision making on the best type of bath was 

systematically outlined, relating water tem-

perature to myocardial oxygen consumption, 

guided by the initial hemodynamic evaluation 

in Killip-Kimball I and II patients with ACS(8). 

The algorithm was structured on two pil-

lars: the systematic description of bathing 

steps according to Potter and Perry(9) and the 

extraction and evaluation of data from the 

integrated project. Scientific literature data 

were also used to support the standard of 

normality of the variables extracted from the 

integrated project and the changes related to 

the bed bath, based on the systematic review 

entitled “Oxyhemodynamic bath repercus-

sions in critically ill adult patients: evidence 

from systematic literature review(5).

The construction of the algorithm involved 

three phases: transcription and adaptation of 
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the bed bath steps; extraction and analysis 

of integrated project data; and the algorithm 

construction itself.

Phase 1: transcription and adaptation of 

bathing steps

The transcription and adaptation of the bed 

bath steps described by Potter and Perry(9) 

were performed, according to the bath pro-

tocol that would be used for the construc-

tion of the algorithm. The adaptation of the 

bathing steps was directed to the current 

practice and focused on the bed bath of ACS 

patients admitted to the ICU. The key points 

of this adaptation are: verification of vital 

signs before the beginning of the bath and 

to direct the water temperature to be used; 

maintenance of patient monitoring during 

bed bath; covering the peripheral vascular 

access with plastic as a means of preventing 

primary bloodstream infection; washing of 

the genitalia in the supine position; non-use 

of bedpan to avoid extra effort; applying 

70% alcohol on the mattress before covering 

it with a new sheet to reduce the bacterial 

load; replacement of electrodes; checking 

vital signs after bathing; and reprogramming 

the monitor alarms.

Phase 2: Integrated Project Data Col-

lection

The findings of the integrated project “Myo-

cardial oxygen consumption and hemody-

namic aspects during bed bath in patients 

with acute myocardial infarction” were the 

other pillar of the algorithm. This was an un-

controlled randomized clinical trial designed 

with Killip-Kimbal I and II ACS patients ad-

mitted to the coronary care unit of a large 

private hospital in Niterói, RJ. The project was 

approved by the Research Ethics Committee 

of the Fluminense Federal University Medical 

School under Opinion No. 1285852, in June 

2015, and inserted in the Brazilian Registry of 

Clinical Trials (RBR-555p8y) and the Universal 

Trial Number. (U1111-1174-0316).

The clinical trial consisted of two baths des-

ignated as experiment and control. The ex-

periment bath was performed with a constant 

water temperature at 40°C(10), maintained by 

a heating plate and using a probe to mea-

sure the temperature. The control bath was 

performed with water taken directly from a 

heated tap, without maintaining the tempera-

ture constancy(11). The execution of the bed 

bath was also evaluated by two performers, 

and a maximum time of 20 minutes was set 

for the procedure(10,11).

The effect of bath water temperature on 

oxyhemodynamic variables was evaluated by 

transthoracic electrical bioimpedance (TEB). 

Data were extracted from bioimpedance 

and transferred to a spreadsheet. Statistical 

evaluation of the data was performed using 

the Statistical Package for Social Sciences 

for Windows (SPSS), version 21.0. Descrip-

tive statistics used the mean and standard 

deviation. To test the difference in mean 

myocardial oxygen consumption (mVO2), the 

Student T hypothesis test for independent 

samples was adopted. It was considered a 

significance level (α) of 5% and a confidence 

interval of 95%.

The bioimpedance was calibrated to accu-

rately provide the 79 measurements, and the 

entire research team was trained to handle 

the equipment and to standardize the execu-

tion of the bath steps. Data collection was 
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performed from June 2015 to March 2016.

For the construction of the bed bath algo-

rithm, the data collected from 19 ACS pa-

tients with and without ST-segment elevation 

and with Killip-Kimball I or II classification 

were used. The oxyhemodynamic variable 

chosen for the comparison base was mVO2 

consumption, as it is a determinant in the 

preservation of the myocardial muscle(12). Us-

ing the Hellerstein and Wenger equation(13), 

mVO2 was determined by indirect calculation 

from the double product (DP), which results 

from the multiplication between systolic blood 

pressure (SBP) and heart rate (HR), accord-

ing to the formula: 

The other variables used in the construc-

tion were: HR, SBP, diastolic blood pressure 

(DBP), mean arterial pressure (MAP), systolic 

volume (SV) and peripheral arterial oxygen 

saturation (SaO2).

The purpose of the comparison between 

water temperature and oxyhemodynamic 

variables was to determine the best type of 

bath for each patient’s hemodynamic condi-

tion prior to bathing. Patients were classified 

into groups according to the variables men-

tioned before, per and post-bath. The normal 

values of each variable were determined by 

the literature.

Water temperature had an effect on mVO2 in 

HR, SBP and MBP variables. The effect on HR 

occurred only in tachycardic patients (HR> 

100 bpm) prior to the beginning of the bath. 

In these patients, bathing with spontaneous 

decrease in water temperature was the best 

option, since it did not significantly increase 

mVO2, in contrast to the constant tempera-

ture bed bath at 40°C, which promoted a 

statistically significant change (p=0.04).

In patients with SBP≥ 140 mmHg, bath-

ing without constant water temperature 

significantly changed mVO2 (p=0.01). This 

did not happen when the water temperature 

remained constant at 40°C, making this bath 

more beneficial for the patient. The same 

was true for patients with normal MAP (93-

106 mmHg) before bathing: a significant 

increase in mVO2 (p=0.01) was observed 

in the bath with a spontaneous decrease in 

water temperature. This patient therefore 

benefited most from the bath with constant 

water control at 40°C. On the other hand, pa-

tients with low MAP (≤ 83 mmHg) and whose 

bath was carried out with water at constant 

temperature at 40°C presented a significant 

increase in mVO2 (p=0.01), considering the 

best choice for bath without water tempera-

ture manipulation.

RESULTS

The algorithm

The algorithm was made using free software 

Bizagi Modeler version 3.0, which allows 

process modeling for decision making. The 

choice of this software is due to its ease of 

application and offers technical support with 

consultants to assist in the construction of 

the process.

From the statistical analysis of the results of 

the integrated project, it was evidenced that 

the bed bath should follow two paths differ-

entiated by water temperature: (i) constant 

water temperature at 40°C when SBP ≥ 140 

mmHg; (ii) and bath water without tempera-

ture constancy when HR ≥ 100bpm.

The steps were entered into the software 

manually and two paths were traced ac-
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cording to the variables. The cohort points 

for these findings were considered by the 

literature review of normativity of the vari-

ables described in the cardiology guidelines.

The process modeling performed by Bizagi 

Modeler version 3.0 is composed of geometric 

figures that have their own notation and for 

specific purposes (Figure 1).

Each geometric shape has meaning for deci-

sion making, as described below:

A. Pool: Rectangular shape that houses the 

contents of the process. The process name 

is entered in the rectangle header;

B. Lane: rectangles within the pool represen-

ting departments and areas that interconnect 

during the same process;

C. Task: Rounded rectangles that determine 

the tasks performed in the process;

D. Gateway or Decision: Diamond whose pur-

pose is to control the decision making of an 

activity. These points can be divergent (when 

the floodgate points to two or more paths in 

the stream) or convergent (when two paths 

join in one in the stream);

E. Initial event: green circle;

F. Intermediate event: double circle;

G. Final event: red-colored circle, which me-

ans the end of the process;

H. Sequence connector: angled arrow used 

to link activities within the same process;

I. Message Connector: Dotted connector that 

expresses the connection between intercon-

necting process messages.

The elaboration of the algorithm was divided 

into four sessions or lanes. Lane 1 or first 

session was titled “Pre-Bath Assessment”. 

In this session it was determined that nurses 

should introduce themselves to the patients 

and introduce the team that will perform the 

bath, provide the necessary guidance on the 

bed bath, carefully evaluate the patient and 

their vital signs, decide on the type of bath 

with or without constant water temperature 

control, protect the vascular access with 

plastic, and undress the patient (Figure 2).

The second session or lane 2 was titled “Dorsal 

Hygiene 8 min”. It describes the bath perfor-

med in the supine position, including facial, 

Figure 1. Legend of Bizagi Geometric Figures. 2017, Niterói, Brazil(14).
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eye, limb, chest and genital hygiene. This ses-

sion demands more time from the performer, 

8 minutes, as practically the entire body will 

be sanitized at this time, justifying the time 

determination in the subtitle (Figure 3).

The third session or lane 3 was titled “Side 

Hygiene 6 min”. It describes the choice of the 

first lateralization, that is, to which position 

the patient will be lateralized for the dorsal 

region hygiene. At this time, care is given to 

the back and perianal region. It is a stage of 

the bath that allows the performer to observe 

the integrity of the skin and promote hydra-

tion and care with it.

Also at this stage will be the removal of wet 

and dirty clothes, the quick cleaning of the 

mattress with 70% alcohol and the lining of 

the bed with clean sheets, oiled and traces. 

It is noteworthy that different times were 

determined for right lateral decubitus (RLD) 

and left lateral decubitus (LLD). For LLD, a 

time of 2 minutes, considered a safety time 

for no oxyhemodynamic repercussions, was 

stipulated(10,11). For RLD, a time of four minu-

tes was stipulated and this position should be 

the choice for performing back hygiene due 

to the longer time to perform the proposed 

care for this procedure.

The fourth session or lane 4 was called “Bathing 

time 6 min” and corresponds to the completion 

of the bath. It includes the following actions: 

dressing the patient, applying deodorant, mois-

turizer and rash cream, if indicated; change 

electrodes and reprogram monitors and alar-

ms; remove the protections from the vascular 

lines, arrange the patient’s bed, and discard 

the consumables used in the bath. Sessions 3 

and 4 are presented in Figure 4.

Figure 5 presents the bath algorithm in its 

entirety, in which it is possible to verify the 

steps taken.

DISCUSSION

In an era where technology has been used 

to improve health quality, based on patient 

safety, there is a need to envision new to-

ols for care practice. Algorithms, care flow 

charts, protocols, manuals, and guidelines 

are clinical tools that can ensure care that 

avoids or minimizes patient injury.

Figure 2. Pre-bath evaluation. 2017, Niterói, Brazil(14).
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The decision model or algorithm is determi-

ned by a mathematical structure that recom-

mends outcomes, fragmenting the problem 

into small parts, mapping the most relevant 

data, and relating initial and final data(15). 

As for the use of the algorithms, they can 

be presented in written or electronic format. 

The electronic format has the ability to ex-

pedite access to information, and improve 

communication and decision making(1,16). 

Some studies consider that algorithms or 

other graphical tools, preceded by figures 

for decision making, have positive points and 

effectiveness in decision making(1).

In this sense, the search for excellence in care 

quality delivered to the population has focu-

sed on the creation of algorithms directed to 

decision making in specific situations, which 

aim to minimize the risks arising from care 

practices. These include the National Patient 

Safety Program and safe practice guidance 

manuals.

Other algorithmic records for evaluation and 

decision making can be found in the scientific 

literature. A randomized controlled trial of 

321 patients on mechanical ventilation tested 

the use of a sedation algorithm applied by 

nurses and obtained a satisfactory response. 

This algorithm, aimed at sedation weaning, 

was intended to decrease the time spent on 

mechanical ventilation, the length of stay in 

the ICU and hospital, and the tracheostomy 

achievements(17). Another study investiga-

ted the feasibility, safety and efficacy of the 

nurse-applied glycemic control protocol called 

N-DIABIT. This protocol favored the manage-

ment of hyperglycemia and control of hypo-

glycemic episodes by nurses, demonstrating 

efficacy and efficiency in this control(18).

However, there was a lack of knowledge and 

the absence of a specific tool for guidance or 

decision making about bed bath in patients 

with ACS. As evidenced by the integrated de-

sign, there may be even minimal oxyhemody-

namic repercussions in patients under these 

conditions. These events can be prevented 

by careful patient assessment before bathing 

and a decision-making tool can direct an 

intervention without unpleasant outcomes.

Guidelines for ACS patient care require bed 

rest for at least 72 hours as a means of spa-

ring the heart muscle(19). This is because ACS 

Figure 3. Dorsal hygiene 8 min. 2017, Niterói, Brazil(14).
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patients need to decrease myocardial oxygen 

consumption and energy expenditure, main-

tain heart rate and hemodynamic stability, 

and thus prevent further ischemic-related 

pain episodes(19).

It is noteworthy that in the integrated project, 

some precautions related to the assessment 

of vital signs before bed bathing and the 

maintenance of cardiac monitoring during 

bathing in patients with ACS were employed. 

It was observed that this care, employed 

in other research related to bed bath(4, 5, 6, 

7), can foster the idea that nurses need to 

be more present in both initial assessment 

and bed bath. Nurses play a decisive role in 

making decisions in terms of how and when 

to perform bed bathing, as they are the 

holders of expertise on an exclusive nursing 

intervention and knowledge of the patient’s 

clinical condition.

The use of tools such as the algorithm does 

not exempt nurses from careful patient as-

sessment. The critical eye is something that 

needs to be in the essence of the professional, 

because like all technology it can have flaws. 

Likewise, in order to ensure the success of 

a tool, all the team that will use it needs to 

be trained in its application and evaluation 

of its results.

LIMITATIONS

A limitation of this study is the absence of 

evaluation of the outcome Heart Rate (HR), 

which is a variable described in some pu-

blications that evaluated the effect of bed 

bath(5,6). The Bioimpedance of CardioScreen 

used for the research did not include the 

measurement of this variable that could di-

rectly compromise the internal and external 

validity of the study, since the patient could 

interfere with the measurement and/or the 

researcher’s counting could be flawed. As a 

way to have at least one variable that could 

portray oxygenation, SaO2 was used because 

it is able to predict cardiac dysfunction due 

to hypoxemia(20).

 

Figure 4. Lanes 3 and 4: lateral hygiene and bath completion, respectively. 2017, Niterói, Brazil(14).
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Figure 5. Bathing algorithm in bed. 2017, Niterói, Brazil(14).
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CONCLUSION

Considering that the use of robust tools gui-

des the nursing practice, allowing safe care, 

the algorithm described was built with the 

intention of contributing to the nursing team 

in the evaluation of the patient with ACS in 

front of the bed bath and, thus, minimizing 

the occurrence of oxyhemodynamic changes 

during essential nursing intervention.

After its elaboration, it was observed that 

the tool can be used not only for quality care 

practice, but also as an educational instru-

ment in basic nursing disciplines and even 

in continuing education processes. Its initial 

presentation was in written format, with the 

intention of turning it into an electronic tool. 

In addition, it can be used in public and priva-

te institutions, and can be adapted according 

to the bed bath materials and equipment 

available at the institution.

In order to improve the knowledge and im-

provement of care practice, new research on 

bed bath research and its effects should be 

developed to gain a better understanding of 

this nursing intervention. Other factors that 

may interfere with body oxyhemodynamic 

variables also need to be studied.

Thus, the next step to be developed will be 

the validation of the algorithm by experts, a 

relevant and essential step in the construc-

tion process, which will employ scientific and 

pedagogical value.
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