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Abstract

Background: The development of evidence-based training standards can help improve the quality of educational
programs for novice intensive care unit (ICU) nurses. This study was conducted to assess the application of a training
course on competency development of nurses in relation to oral hygiene care in ICU patients and to develop a check-
list for evaluating the competence performance. In addition, to achieve a certain level of oral hygiene competence, as
well as to assess the relative importance of predicting factors and learning competency patterns in oral hygiene care,
we used standard learning curve.

Methods: This quasi-experimental study with time series design was conducted on newly registered ICU nurses of a
teaching hospital affiliated with Tehran University of Medical Sciences, Iran, between 2016 and 2018. In the first phase
of this study, we designed a checklist to assess nurses’ professional competence in oral hygiene care in three stages:
before, during, and after care. Then, in the second phase, the level of competence of nurses in repeated times of oral
hygiene care was determined based on checklist items and recorded in the learning curve.

Results: The greatest increase of oral hygiene care competency due to repetition was observed in the first and fourth
times of repetition in comparison to the subsequent and previous steps. In the linear regression model, demographic
variables predicted 12-19% of changes related to skill scores in repetitions.

Conclusion: According to the learning curve, newly registered ICU nurses can reach an acceptable competency after
6 repetitions of oral hygiene care.

Keywords: Oral hygiene care, Nursing education, Learning curve, Intensive care unit

Introduction

Effective provision of nursing intensive care affects the
patient safety and patient satisfaction with care [1, 2].
The term “missed nursing care” refers to essential nursing
care that is partially or completely delayed [3]. Certain
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well as high levels of pain and discomfort [4—6]. Missed
nursing care events cover a wide range of basic hospi-
tal nursing responsibilities, where one of the most fre-
quently missed items identified in nursing is oral hygiene
care in critically ill patients [7]. Oral hygiene in hospi-
talized patients, especially those in intensive care units
(ICUs) is the essential element of care that helps main-
tain the health of critical ill patients [8]. ICU patients are
completely dependent on nursing care due to their criti-
cal health conditions. Most of these patients are not able
to perform the simplest activities such as oral hygiene
due to unconsciousness or structural limitations of the
ICU [9, 10]. Oral health problems in critically ill patients
are often overshadowed by other serious needs in this
population.

The safety of ICU patients may be threatened by a
variety of pathogens that can lead to secondary compli-
cations [11]. In addition, mouth breathing and altered
salivary flow due to various medications can lead to
impaired oral hygiene and systemic secondary infections,
such as ventilator-associated pneumonia (VAP) [12-15].
VAP as a nosocomial pneumonia is responsible for 25%
of all nosocomial infections in ICUs, and is responsible
for 9% to 13% of deaths in critically ill patients [16, 17].
However, evidence shows that maintaining oral hygiene
in critically ill patients may reduce the risk of VAP by as
much as 60% [18-20]. Although ICU nurses are aware
of the importance of oral hygiene care and know that
frequent care has a positive effect on health of patients,
due to the need for repetition, methods employed and
requisites used for care, its implementation has a low-
priority [21, 22]. It seems that evidence-based train-
ing and practice are needed to improve techniques for
professional oral hygiene care, patient outcomes, and
cost-effectiveness [23, 24]. Evidence-based training and
practice includes all aspects of nursing knowledge, atti-
tudes, skills, and self-efficacy, which can help improve the
quality of educational programs for novice ICU nurses
[25]. To gain competence, the care process must be con-
tinuing until it is performed to standard criteria. For this
purpose, the learning curve method can be used to exam-
ine the time required to acquire clinical competence,
which indicates the improvement of individual skills in
repeated experiences [26, 27].

Regarding the conditions of the intensive care unit
for critically ill patients, the most modern equipment
requires experienced personnel. Thus, policymak-
ers expect nurses to be fully and independently pre-
pared to take responsibility after repeating the care
technique several times and gaining competence in
doing. It is very important for policymakers to know
how much training and practice is required for nurses
to achieve professional care competence. Accordingly,
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we conducted this study to assess the application of a
training course on competency development of nurses
in relation to oral hygiene care in ICU patients and to
develop a checklist for evaluating the competence per-
formance. In this study, to achieve a certain level of oral
hygiene competence, as well as to assess the relative
importance of predicting factors and learning compe-
tency patterns in oral hygiene care, we used standard
learning curve.

Methods

Study design

This quasi-experimental study with time series design is
one of a series of research sets performed done to estab-
lish standard learning curves for various common care
techniques in the ICU among newly registered ICU
nurses in a teaching hospital affiliated of Tehran Univer-
sity of Medical Sciences, Iran, between 2016 and 2018.
The first study "Effect of the Specific Training Course for
Competency in Doing Arterial Blood Gas Sampling in the
Intensive Care Unit: Developing a Standardized Learning
Curve according to the Procedure’s Time and Sociopro-
fessional Predictors" of this series of research has recently
been published [28]. The current study was conducted
to assess the application of a training course on compe-
tency development of nurses in relation to oral hygiene
care in ICU patients and to create a checklist for evalu-
ating the competence performance as well as for estab-
lishing standard learning curve for oral hygiene care. The
study protocol was approved by the Ethics Committee
of Hamadan University of Medical Sciences, Hamadan,
Iran (IR.UMSHA.REC.1400.603), in accordance with the
Declaration of Helsinki of the World Medical Association
[29]. Further, the study was introduced with research eth-
ics committee of Tehran University of Medical Sciences
(TUMS), and the research package was explained clearly
to hospital authorities. After expressing ethical consid-
erations including principles of secrecy, confidentiality
of personal information and privacy of the subjects, the
objectives of the study were explained to all participants
(nurses), and written informed consent was obtained
from the nurses who agreed to be included in the study.
This study was registered at U.S. National Library of
Medicine "Clinicaltrials.gov" under code: NCT02830971,
https://clinicaltrials.gov/ct2/show/NCT02830971, first
dated 13—-07-2016 with last updated on 15-04-2021. The
study was conducted and reported in accordance with
the recommendations of the Consolidated Standards of
Reporting Trials (CONSORT) statement [30]. The study
design for developing and testing a standardized learning
curve for professional oral hygiene care competency for
nurses is presented in Fig. 1.
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Participants

All newly registered nurses in ICU from 1 April 2016
until next 24 months from 10 mixed beds ICUs affili-
ated to a teaching hospital located in Tehran, Iran, were
selected through convenience sampling and according
to the inclusion criteria. The inclusion criteria in this
study were (a) having a bachelor’s degree in nursing, (b)
being a newly registered nurse in the ICU, (c) no practi-
cal experience in performing oral hygiene techniques in
the ICU, (d) not having a preventive physical disability
to perform skills, and (e) willingness to participate in the
study. Nurses were excluded from the study if they were
transferred from the ICU to other wards during the study
period.

Sample size

The sample size was determined based on power analy-
sis using G*Power software (latest ver. 3.1.9.7; Heinrich-
Heine-Universitdt Diisseldorf, Diisseldorf, Germany),
according to type I error of 5% to achieve a 95% confi-
dence level and 90% power (www.psycho.uni-duess
eldorf.de/abteilungen/aap/gpower3). Initially, 65 nurses
who were recruited from the newly registered nurses
participated in the study based on inclusion criteria. Nev-
ertheless, during the study, 9 nurses were excluded from
the study because of change to a ward duty, where ulti-
mately, 56 nurses remained in the study and completed
the skill course.

Development of competency checklist

The checklist was developed and validated in three
stages: (a) developing a preliminary version of the check-
list based on literature findings and international guide-
lines, (b) holding three rounds of expert panels including

ten highly experienced ICU nurses and 18 expert physi-
cians (intensivists, anesthesiologists, pulmonologists,
internists, nephrologist, cardiologist), for consensus on
all items of the checklist, (c) validating the checklist by
an expert panel. To prevent bias, the agreement among
the members of panel at each session was estimated
based on the Kendall’s coefficient of concordance where
the high value of Kendall's [K (range): 0.943-0.976,
P-value<0.0001] revealed a strong association between
them. During the three validation sessions, the content
validity ratio (CVR) was 0.56 with 28 panelists and the
content validity index (CVI) was 0.89. The reliability of
the checklist was assessed using the inter-rater reliability
method with the Kappa agreement test by the principal
investigator with all members of the expert panel. All
details are available at https://clinicaltrials.gov/ct2/show/
NCT02830971.

Training and data collection

Although the newly graduated and registered ICU nurses
who participated in the study had previously been taught
theoretical and practical oral hygiene skills during their
studentship period, performing the oral hygiene care
procedure was the first time for them in ICU. Training
according to the components of the final checklist was
presented theoretically to all participants by a full-time
ICU instructor in five 120-min sessions. The contents of
the theoretical and practical training sessions are pre-
sented in Table 1. After completing the theoretical train-
ing, three trained observers from ICU staff monitored the
oral hygiene care process by the ICU nurses who partici-
pated in the study and filled out checklists accordingly.
To prevent the bias of observer presence and reduce
the effect of observers on participants, the scores of the
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Table 1 The contents of the theoretical and practical training sessions

Sessions  Contents

1 (a) physiology and anatomy of the mouth; (b) Pathophysiology of oral diseases

2 (a) importance of oral hygiene care in the prevention of various diseases in ICU patients such as ventilator-associated pneumonia (VAP); (b)
the role of the occurrence of various oral diseases due to poor oral hygiene on the outcomes of ICU patients

3 Introduction and explanation of the components of the final checklist in the steps before, during and after professional oral hygiene care
(part 1)

4 Introduction and explanation of the components of the final checklist in the steps before, during and after professional oral hygiene care
(part 1)

5 Perform the practical three-step professional oral hygiene care checklist on the model

first two weeks were not considered for each participant
until that the presence of observers would be normal for
nurses. The number of times required to achieve com-
petency in performing the oral hygiene care of patients
was assessed based on the learning curve method. The
end point of reaching a score of 95 was considered in
the learning curve. The reason for choosing less than 5%
diversity is to be equal to flattening the learning curve
(the plateau section) [31, 32]. In addition, the follow-
ing socio-demographic characteristics data were also
recorded for each participant: age, gender, grade point
average (GPA), pre-education shift work, cooperation,
major satisfaction, and supervisor.

Statistical analysis

The statistical methods used in this study were similar to
our previous study [28], which is part of a series of similar
studies to establish standard learning curves for various
common care techniques in the ICU among newly reg-
istered ICU nurses. Poisson regression model was used
to examine the factors affecting the frequency of practice
to achieve a certain level of oral health competence. Nine
Poisson models were fitted to the data according to the
practice times required to achieve skill scores (includ-
ing 55, 60, 65, 70, 75, 80, 85, 90, and 95) with predictable
GPA, gender, age, pre-education score, shift, coopera-
tion, and supervisor. For each model (each cut-off point),
the predicted values of the model (aligned) were evalu-
ated in contrast to the main values and according to the
following calculation: Accuracy percentage= ((Actual
times =Rounded Predicted times) / sample size) x 100.
The precision of the model in estimating the exercise
times required until achieved a certain level of compe-
tence. Finally, the best Poisson model with the best preci-
sion for prediction and identification as well as the best
results was reported [33]. The average practice time,
boxplot, and learning level required to reach each cutoff
point were for the high and low initial proficiency levels
through the learning curves of the seven exercises. The
nurse’s skills were categorized according to the average of

the primary skills (those who were less than the average
was labeled as low, and others were supposed to be high
or on normal level). In addition, the relative importance
of demographic variables in predicting exercise outcomes
was calculated by R software linear regression using the
relaimpo package. The relative importance is indeed the
resolution of R2 in the linear regression model, showing
the contribution of each variable to the total predicted
changes where the sum of each of these effects is equal to
R2 in the model. The larger the value sowed, the greater
the importance and impact of the variable on the linear
model. All analyses were performed using the R software
and the relaimpo package.

Results

Participant’s characteristics

The study sample consisted of 56 newly registered ICU
nurses with a meanz+standard division (SD) age of
24.6£1.5 years old. The mean age of men and women
was not significantly different (24.2+1.9 vs. 24.8+£1.3,
P=0.137). Most nurses were female (n=37, 66.1%), and
the majority were right-handed (n=50, 89.3%). The mean
GPA of participants was 16.9+ 1.4 from 20. No statisti-
cally significant difference was found between the mean
scores of GPAs of nurses according to the gender.

Final competency development checklist

The final checklist included 15 items in three areas,
including pre-oral hygiene care (6 questions), dur-
ing oral hygiene care (5 questions), and post-oral
hygiene care (4 questions). The final checklist with
three domains for the professional oral hygiene care
is presented in Table 2. The evaluation of each ques-
tion was based on 3 states; ability to perform alone (2
score), ability to perform with assistance (1 score), and
inability to perform (0 score). Each question had a spe-
cific importance coefficient between 1 and 5. The phi-
losophy of the different coefficients of the questions
in three areas was related to the level of importance of
the question. Thus, in addition to domain scores, each
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Table 2 Final checklist with three domains for the professional oral hygiene care

Domains of checklist importance
coefficient

Before Prepare the required equipment’s for each individual patient at the time of professional oral hygiene 1
Professional Oral hygiene Care care

Teaching the patient how to do professional oral hygiene care regardless of her/his level of conscious- 4
ness

Wear disposable gloves 1
Assess the adequacy of the endotracheal tube cuff pressure 4
Giving position 45-60 degrees to the patient’s head 4
Examination of the patient’s oral cavity 5
During Wear latex gloves
Professional Oral hygiene Care i< \rizing the patient’s oral cavity with 2 cc 0.9% normal saline through syringe

180-degree rotation of impregnated spatula with 0.9% normal saline in all four parts of the mouth?®

Rinse the mouth with 0.2% chlorhexidine solution during suctioning of the oral cavity

After Collect equipment and remove latex gloves

Professional Oral hygiene Care

1
5
5
180-degree rotation of impregnated spatula with 0.2% chlorhexidine in all four parts of the mouth? 5
5
1
Correct the patient’s head and arranging the patient’s position 3

3

Do not eat, suck, or take any action that clears the 0.2% chlorhexidine solution from the surface of the
mouth for at least 20 min

Changing the endotracheal tube band if it gets dirty (intubation patients) 3

2 Divide the mouth into four parts; Right Upper Quadrant, Left Upper Quadrant, Right Lower Quadrant and Left Lower Quadrant

domain had a specific importance coefficient. The total  Learning curve findings

number of points in the checklist resulted from multi-  Figure 2 indicates the oral hygiene care skill scores based
plying the question number by the weighting coefficient ~ on the number of repetitions of the skill in the box plot
of the question in percentage. Hence, the highest score  design. The results show that more repetition leads to
on the checklist was 100%and the lowest was 0%. an increase in skill score, where 6 repetitions have led to
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Fig. 2 Box plot for scores for professional oral hygiene care
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a complete skill score. In each repetition of practices, it
ended at the higher level of scores, including 30 as the
first practice score, and it ended higher than 95 at the last
practice repetition (6th). The maximum gained score of
competencies in the 1st to 6th practices was 45, 60, 69,
85, 95, and 100, respectively. With increasing the prac-
tice time, the variation of skill scores increased where the
range of scores in each practice time was totally different.
Most changes in skill scores among nurses were observed
in the 2th (from 45 to 60 score) and 4th (from 69 to 85
score) practices.

Figure 3 displays the scores of oral hygiene care skill
in the two groups according to the initial skill of par-
ticipants (high or low score) from first to 6th time of
repetitions. The initial skill of nurses was categorized
according to the average of the primary skills (those who
were less than the average were labeled as low, and oth-
ers were supposed to be high level). The skill growth rate
increased almost equally in both groups. It seems that the
increase in oral hygiene care due to the number of rep-
etitions in both groups was not related to the initial level
of skill of nurses, where both groups reached a skill level
with 6 repetitions. Only a slight difference was observed
between the two groups in the level of nurses’ skill in the
4th and 5th repetitions, in which nurses with higher ini-
tial skill score achieved slightly higher scores than nurses
with lower initial skill.
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Figure 4 reveals the extent of increasing skill scores
for each practice time, compared to the previous step.
The effect of repetition of practice on increasing the
competency of skill compared to the initial skill of
nurses was very obvious; in the 2nd repetition, this
effect decreased slightly, but in the 3rd and 4th rep-
etitions, a significant effect on increasing skill was
seen again. The mean difference between skill scores
at 5th repetitions was decreased. However, the mean
difference of skill score with 6 times of practice was
increased compared with skill score with 5th rep-
etitions. In general, the changes of competency values
were not linear and mostly appeared in a sinusoidal
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Fig. 4 Mean changes in scores in professional oral hygiene care
among times of experience
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shape (first decreasing, then increasing, and again
decreasing thereafter).

Figure 5 illustrates the average necessary times to reach
the different levels of oral hygiene proficiency, which
were reported at 6 measurement times for each nurse
by the dashed line. According to the results, in order to
reach the skill level from 55 to 60, 60 to 70, 70 to 80, and
80 to 95, nurses would need an average practice time of
3,4, 5, and 6, respectively. In other words, with 3 practice
times, nurses would reach the competency score of 60,
with 4 practice times, they would reach the score of 70,
and with 5 times of practice they would reach 80 score
and by 6 times of practice they would reach the maxi-
mum skill score of 95.

Figure 6 depicts the scatter of necessary times to reach
the different levels of competency by the segregation of
nurses. According to this figure, to reach the scores of 55
to 60, 4 practice times were needed for the majority of
nurses, and to reach a score of 65 to 70, 5 times of practice
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were required for the majority of the nurses. However, a
small percentage of nurses reached 70 score even with
three times of practice, while some of them (minority)
even needed 5 or 6 practicing sessions to reach 80 points.
To obtain 95 score, the majority of nurses needed 6 times
of practice. However, a few numbers of nurses reached 95
score with 5 times of practice.

Relative importance of predictor variables

According to Table 3 reporting the relative importance of
predictor variables, demographic variables of nursed pre-
dict 12.02% of changes in related score in the first prac-
tice in multiple regressions according to R The extent
of prediction of these variables was highest in the fourth
practicing session (19.61%). On the other hand, at 5 and
6 times of practicing, it decreased to 17.82%. The major-
satisfaction variable did not show a significant impact on
the related score until at 2 and 3 times of practice. On
the other hand, the impact of this variable increased by
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Table 3 Estimates of relative importance (decomposed R?) of predictors for the linear regression model under the entering method in

R software
Covariate Competency score time in professional oral hygiene care

First Second Third Fourth Fifth Sixth
Age 0.016 0.020 0.005 0.030 0.020 0.018
Gender 0.002 0.008 0.002 0.007 0.009 0.027
Marriage 0.001 0.002 0.006 0.022 0.023 0013
BMI 0.010 0.017 0.013 0.029 0.023 0.017
Major Hand 0.010 0.002 0.011 0.055 0.040 0.008
GPA 0.001 0.003 0.003 0.004 0.014 0.016
Major Satisfaction 0.006 0.072° 0.069 0.013 0.018 0.009
Colleague’s Cooperation 0.008 0.008 0.022 0.021 0.020 0.026
Present Supervisor 0.000 0.012 0.002 0.002 0.000 0.027
Shift 0.010 0.009 0.001 0.007 0.008 0.012
Pre-Education 0.056 0.015 0.009 0.006 0.003 0.006
R? 12.02 16.63 14.34 19.61 17.82 17.82
2 0.05

raising the number of practices. All variables had the pre-
dictability potential by the Poisson model and the results
showed that the designed Poisson models with the men-
tioned variables with an almost good accuracy can pre-
dict necessary practice times to reach skill levels.

Developing a standardized learning curve

Figure 7 indicates a percentile curve for assessing the
ability of professional oral hygiene care. This graph shows
the rate of increase in the nurse skill score with the num-
ber of practices. The black line represents the median
score, the red line the 3% to 97% percentile, and the
green line the 15% to 85% percentile. The range 3—15%
percentile is considered a weak level, 15-50% a moderate
level, 50-85% a good level, and 85-90% a good level. All
variables had the predictability of a Poisson model, and
the results almost accurately predicted the practice time
required for a Poisson model designed using the above
variables to reach skill levels 75-95. Achieving 75 score
can be useless, and the accuracy of the Poisson model
will be less than about 50%.

Discussion

This study was one of the first studies in the field of nurs-
ing education that used the learning curve to evaluate
the newly registered ICU nurses’ procedural competence
in oral hygiene care. In the first phase of this study, we
designed a checklist to assess nurses’ professional com-
petence in oral hygiene care in three stages: before, dur-
ing, and after care. Then, in the second phase, the level of
competence of nurses in repeated times of oral hygiene
care was determined based on checklist items and
recorded in the learning curve. Our results indicated that

the learning curve of newly registered ICU nurses in oral
hygiene care reached a plateau level after 6 repetitions.
The greatest increase of oral hygiene care competency
due to repetition was observed in the first- and fourth-
time’s repetition in comparison to the subsequent and
previous steps. Significant increase in nurses’ skill in the
first repetition after the training compared to their ini-
tial skill suggests the importance of nurses’ training and
its effect on increasing their ability, which can enhance
the confidence and satisfaction of new ICU nurses and
encourage them to continue as well as repeat skill until
reaching competency [34, 35].

ICU patients need specialized care with in-depth
knowledge and skills that can ensure patient safety. Oral
hygiene care is essential to prevent VAP in this popula-
tion. Failure to perform regular and effective oral hygiene
leads to increased levels and diversity of oral microflora
that make up dental plaque [36]. Plaque on tooth sur-
faces, coated tongues, and periodontal disease exacerbate
the patient’s clinical condition as they provide a favora-
ble environment for the growth of Gram-negative bac-
teria [37, 38]. Intensive care nurses are responsible for
performing oral hygiene in critically ill patients in ICUs;
so, the knowledge, attitude, and practice of nurses have a
great impact on patients’ health [39]. In confirmation of
the results of this study, Park et al. [40] also showed that
with laparoscopic resection surgery of colorectal cancer,
participants’ competence increased while the duration of
surgery as well as its side effects decreased, especially in
the early stages.

Our study also compared nurses’ learning curve with
respect to their initial skill level. The results indicated
that the skill growth rate increased almost equally in both
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groups and finally the competency score reached 95 at
6th time of practice. Here, the nurses with higher initial
skill in oral hygiene care did not have a significant advan-
tage in learning and improving their skill level compared
to less skilled nurses. Contrary to the results, in a previ-
ous study [28], we found that nurses with a lower initial
skill in arterial blood gas (ABG) sampling required more
time for repetition to achieve a maximum skill level score
than nurses with higher initial skill. In a study by Loukas
et al. [41], the learning curve of novices in intravenous
cannulation reached a plateau level after 8 times, while
in intermediates, it reached a plateau level after 6 times.
This flexibility is an advantage of the learning curve
method, which can be used to predict the expected fre-
quency for obtaining competency at any level of initial
skills of participants. Unfortunately, to date, no study has
been conducted on the competence of oral health care in

the ICU by learning curves method which can be com-
pared with the results of this study.

This study indicated that the socio-demographic char-
acteristic of nurses including age, sex, marital status,
major hand, GPA, major satisfaction, colleague’s coop-
eration, present supervisor, shift, and pre-education
can predict 12-19% of changes in oral hygiene scores.
Evidence suggests that the proficiency type and demo-
graphic characteristics could be effective on the extent of
acquiring competency [42]. In addition, previous studies
have shown that demographic factors such as age, sex,
and ethnicity can predict success in medical education,
but they did not mention the extent of the prediction [43,
44]. By considering these factors in the scoring levels of
learning curve, the curve value could be improved for its
utilization in similar learning environments.
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Another important finding of this study was the creation
of a standard learning curve for oral health care. The learn-
ing curve shows the progress of learning scores in oral
health care (vertical axis) in repeated experiments (hori-
zontal axis) through percentile lines. This curve is con-
stantly rising and simply reveals the average training time
required for each level of competency. Note that if oral
hygiene car repetition were 6 times, 97% (up to the 3% per-
centile line) of people would reach 90-100 of skill scores,
70% (between 15 and 85% percentile lines) 95—-100 of skill
scores, 50% of people scores higher than 97, and less than
3% of people would reach skill scores lower than 90.

The use of learning curve model in nursing education
may have some advantages such as standardization of
education and its cost-effectiveness through repetition
of procedures, reduction of iatrogenic injuries of patients
due to excessive repetition of procedures and improving
the quality of nurses’ education with any level of initial
skills. This scientific method is reusable and can be prac-
ticed for different medical skills in different educational
environments and can help develop the level of training
practice in the field of nursing. It is suggested that the
learning curve be considered in future studies in stand-
ardizing learning of other skills. Lack of control group
and random allocation of nurses to receive training for
comparing the effectiveness of training between the two
groups have been the limitations of this study.

Conclusions

In the first phase of this study, we designed a checklist to
assess nurses’ professional competence in oral hygiene care
in three stages: before, during, and after care. Then in the
second phase, the level of competence of nurses in repeated
times of oral hygiene care was determined based on check-
list items and recorded in the learning curve. According
to the learning curve, newly registered ICU nurses can
reach an acceptable competency after 6 repetitions of oral
hygiene care. Utilization of the learning curve could be
helpful in the standardization of clinical practices in nurs-
ing education and the frequency of skill practice optimiza-
tion, thus improving the education quality in this field.
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