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Abstract
Background: Standard precautions (SPs) are the minimum healthcare-associated infection (HAI) prevention
practice, which is important for preventing HAIs in all healthcare settings. This study aimed to investigate
adherence to SPs using a survey and surveillance, and the factors affecting observed adherence to SPs.

Methods: This study included 163 clinical nurses who were directly involved in patient care to examine the
adherence to SPs. We compared the adherence according to the investigative methods and represented them
by box plots. Quantile regression analysis was used to identify the factors affecting the observed adherence to
SPs to determine the factors in�uencing each adherence quantile.

Results: The observed adherence to SPs was 76.8 out of 100 points, while the self-reported adherence to SPs
was approximately 95 points. Among the SP components, the observed adherence to hand hygiene was under
70 points, which was the lowest score. The statistically signi�cant factors were self-reported adherence and
work experience in the 25% quantile, self-reported adherence and working department in the 50% quantile, and
nothing in the 75% quantile.

Conclusion: Since inadequate adherence to SPs might lead to increase HAIs, we should consider both
individual and organizational risk factors and construct prevention strategies for adequate adherence to SPs. 

Introduction
The entire world is currently facing a crisis due to the outbreak of the novel coronavirus. The outbreak of
infectious diseases has a great impact on society at large, including healthcare and the economy. Especially, as
South Korea suffered extensive damage due to the Middle East Respiratory Syndrome (MERS) outbreak in
2015, the importance of infection control has been emphasized in such activities as amendments to infection-
related laws and regulations [1].

Hospitals are one of the environments most vulnerable to infectious diseases because patients are susceptible
to infections not only due to their age and comorbidity, but also surgery or invasive procedures they receive in
the hospitals [2, 3]. In fact, healthcare-associated infections (HAIs), referring to infections acquired from
healthcare delivery in healthcare settings, have a greater impact than other diseases [4]. Therefore, in a
situation where the occurrence of new infectious diseases continues to increase, healthcare providers are trying
to reduce and prevent HAIs. However, despite various prevention efforts, more than one million patients
experience HAIs annually in the United States and Europe [4, 5]. Since the MERS outbreak in 2015, South Korea
has established and applied more proactive policies and strategies to prevent HAIs. However, HAIs remain a
challenge to overcome.

Standard precautions (SPs) are the minimum HAI prevention practice that should be applied proactively in all
healthcare settings [6, 7]. The World Health Organization (WHO) also recommends that healthcare providers
comply with SPs as a sustainable and widely applicable basic strategy for the prevention of HAIs [8]. Most
countries have adopted SPs for national health policy infection control. SPs include the eight strategies of 1)
hand hygiene, 2) the use of personal protective equipment (PPE), 3) cough etiquette, 4) isolation precaution, 5)
environmental infection control including disinfection and sterilization, 6) handle textiles and laundry carefully,
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7) safe infection practices, 8) healthcare worker safety [9]. Adequate adherence to SPs is a major strategy for
preventing HAIs between patients and healthcare workers and can reduce infection exposure for patients as
well as healthcare providers [7, 10]. Hence, SPs are the simplest and most important way to reduce the risk of
microbial transmission in healthcare settings.

Clinical nurses in charge of patient care for 24 hours have the highest risk of becoming infected with pathogens
and spreading pathogens to other patients. Therefore, clinical nurses should strictly comply with SPs for
protecting themselves and at the same time protecting other patients. Previous studies reported that knowledge
and awareness of individual factors signi�cantly in�uenced the adherence of nurses to SPs [11–13]. In
addition, among organizational factors, both the physical environment, including workload and safe
environment and the organizational culture were shown to in�uence the adherence to SPs by clinical nurses
[14–16].

However, although many previous studies investigated the factors in�uencing adherence to SPs, a limitation of
many studies was the investigation of only self-reported adherence to SPs rather than observed adherence. In
addition, some studies reported that the observed adherence to SPs was extremely low compared to that of
self-reports [17, 18]. Hence, since whether self-reported adherence, which shows intention, is linearly associated
with actual adherence has not been determined, we cannot consider self-reported adherence as actual
adherence. Therefore, this study aimed to compare the difference between self-reported adherence and
observed adherence and investigate the factors affecting observed adherence to SPs compared to real
adherence.

Methods

Study setting and sample
This study conducted both a survey and surveillance to examine the adherence of clinical nurses to SPs. We
surveyed and observed 163 clinical nurses who worked at one general hospital in South Korea. As this study
aimed to investigate the adherence to SPs, we only included the nurses directly caring for patients in
departments such as general ward and special care unit. Therefore, nurse managers and nurses working in
departments not directly related to patient care were excluded from this study.

To compare the adherence to SPs according to the investigative methods, we conducted both a survey and
surveillance. To establish validity and inter-observer reliability when conducting the observational study, we
assigned the nurses working in infection control departments as observers. These observers received
specialized training in surveillance, prevention, and control of HAIs. In addition, we developed a structured
instrument and trained the observers several times using the developed instrument for obtaining consistent
results from each observer. Moreover, to reduce the external effects on the observation study as much as
possible, we conducted the observational study and survey at intervals of more than one week. The study
received ethical approval from Hallym University Medical Center Kangnam (HKS2018—06–017).

Variables.
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We investigated adherence to SPs through a survey and surveillance using the same instrument developed by
referring to the Center for Disease Control (CDC) guidelines [9]. Among the eight SP strategies, the instrument
used to measure adherence to SPs in this study included three strategies directly related to patient care, which
were hand hygiene, safe injection practice, and the use of PPE during patient care. Each strategy consisted of
�ve items, for a total of 15 items. The survey measured adherence on a 5-point Likert scale and yes or no
responses on the observational study. Observed adherence was calculated as the percentage performed out of
all 15 items. To compare the differences according to the research methods, the self-reported adherence based
on a 5-point scale was converted to a 100-point scale.

We determined four variables associated with adherence to SPs including knowledge, awareness, safe
environment, and patient safety climate derived from several previous studies [6, 13, 15]. Among the four
variables, knowledge, awareness, and safe environment were measured in this study by modifying the
instrument developed by Jo and Choi [19] according to the CDC guidelines [9]. Knowledge, consisting of 25
items, was measured by yes or no answers, with total score ranging from 1 to 25. Awareness, consisting of �ve
items, was measured on a 3-point Likert scale (2-highly agree, 1-agee, and 0-disagree), with total scores ranging
from 0 to 20. Safe environment consisted of seven items, which were measured by yes or no, with total scores
ranging from 0 to 7. Patient safety climate was measured using an instrument developed by Moon [20], which
consisted of 10 items scored on a 7-point Likert scale.

Analysis
The nurse characteristics are reported as the mean and standard deviation (SD) for continuous variables and
frequencies and percentages for categorical variables. Descriptive analysis of the two types of adherence, self-
report and observation, and the four in�uencing variables are reported as the mean and SD. We compared
adherence according to the investigative method after making the measurement levels the same. We indicated
the distribution of overall adherence and each strategy of SP as box plots. The correlation between the four
in�uencing variables and the two types of adherence was analyzed by Pearson’s correlation coe�cient.

Quantile regression analysis was used to identify the factors affecting observed adherence to SPs as we
assumed that the variables in�uencing each adherence quantile were different and the observed adherence had
a skewed shape and data outliers. We compared the results from quantile regression and standard linear
regression. Stata SE version 14.2 was used for all statistical analyses.

Results
A total of 163 nurses were included in this study. Their characteristics are shown in Table 1. Most (92.6%) of
the nurses were women, and their average age was 27.5 years. Most nurses had a bachelor’s degree or a
diploma. The average work experience was 54.9 months, and newly graduated nurses who worked less than a
year accounted for 23.3% of the participants in this study. Most nurses had received education in infection
control. This study included nurses who worked in various departments, not only general care units such as
general ward and integrated nursing unit but also special care units such as the intensive care unit (ICU) and
the emergency room (ER). We also investigated the nurses who worked in the integrated care unit. Integrated
care units were implemented in 2013 in South Korea to decrease the caregiving burden and improve the quality
of care. This unit provides care service with a nursing staff increased to about twice that of a general ward.
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Table 1
Characteristics of clinical nurses (N = 163)

Characteristics Categories N (%) Mean ± SD

Gender Men 12 (7.4)  

Women 151 (92.6)

Age (years) < 26 81 (49.7) 27.45 ± 5.45

26 ~ 30 51 (31.3)

> 30 31 (19.0)

Education level Diploma 48 (29.4)  

Bachelor’s 105 (64.5)

Master’s 10 (6.1)

Work experience (months) < 12 38 (23.3) 54.9 ± 66.7

12 ~ < 36 54 (33.1)

36 ~ < 60 22 (13.5)

≥ 60 49 (30.1)

Work department ICU 50 (30.9)  

Integrated care unit 13 (8.0)

ER 19 (11.7)

General ward 80 (49.4)

Education on infection control Yes 155 (95.1)  

No 8 (4.9)

Table 2 shows the level of four variables associated with adherence to SPs and according to the study methods
of survey and surveillance. The average knowledge scores were 21.5, 13.4 in awareness, 5.9 in patient safety
climate, and 7.9 in safe environment. In the case of adherence to SPs, the self-reported adherence was 4.8,
which was approximately 95 points after converting to a 100-point scale. In contrast, the observed adherence to
SPs was 76.8 points, which was lower than the self-reported adherence (Fig. 1). Hence, the adherence to SPs
varied considerably depending upon the investigation method. The surveillance results were low compared to
the survey results, not only in overall scores but also for each strategy. According to each SP strategy, the
difference between self-reported and observed adherence was lowest in safe infection practice, which was 90
or higher in both methods. However, hand hygiene and the use of PPE showed a difference of 20 points or more
between the self-reported and observed scores. The observed adherence to hand hygiene was under 70 points,
which was the lowest of the SPs.
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Table 2
Levels of knowledge, awareness, patient safety climate, safe

environment, and adherence to standard precautions
Variables Items Mean ± S.D [Min - Max]

Knowledge 25 21.5 ± 1.9 [14.0–25.0]

Awareness 5 13.4 ± 1.4 [8.0–15.0]

Safe environment 7 7.9 ± 1.0 [7.0–12.0]

Patient safety climate 10 5.9 ± 0.8 [2.3–7.0]

Self-reported adherence 15 4.7 ± 0.3 [3.1–5.0]

Observed adherence 15 76.8 ± 19.6 [16.7–100.0]

 

Table 3
Correlation between knowledge, awareness, safe environment, patient safety climate, and

adherence to standard precautions
Variables r (p-value)

1 2 3 4 5 6

1. Knowledge 1          

2. Awareness 0.15

(0.061)

1        

3. Safe environment − 0.15

(0.057)

− 0.36

(< 0.001)

1      

4. Patient safety climate 0.25

(0.002)

0.42

(< 0.001)

− 0.45

(< 0.001)

1    

5. Self-reported performance 0.10

(0.227)

0.32

(< 0.001)

− 0.41

(< 0.001)

0.57

(< 0.001)

1  

6. Observed performance 0.06

(0.450)

− 0.01

(0.889)

− 0.13

(0.091)

0.17

(0.035)

0.28

(< 0.001))

1

Among the four variables related to the adherence to SPs, all variables except knowledge had a signi�cate
correlation with self-reported adherence. However, observed adherence had a signi�cant correlation with only
patient safety climate (r = 0.17, p < 0.35). In addition, there was a signi�cant correlation between the results of
the two methods (r = 0.28, p < 0.001).

In the case of observed adherence to SPs, the average score was lower than the self-reported scores, and the
distribution was larger than the self-reported scores as well. Observed adherence ranged widely from 16.7–
100%, and the distribution of the observed adherence to SPs showed a skewed shape presented in Fig. 2.
Therefore, we investigated the factors associated with observed adherence to SPs using quantile regression. To
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prevent multicollinearity, we included work experience instead of age. There was no multicollinearity in the
regression model because the variance in�ation factor (VIF) was less than the threshold values (1.21–1.90). In
the ordinal least square (OLS), the statistically signi�cant variables were self-reported adherence, work
experience, and work department. Regarding each quantile, the statistically signi�cant variables were self-
reported adherence and work experience in the 25% quantile, and self-reported adherence and work department
in the 50% quantile. However, there were no signi�cant variables associated with observed adherence in the
75% quantile (Table 4). In the case of the work department, the number of patients the nurses responsible for
was the lowest in the ICU, followed by the integrated care unit, ER, and the general ward. In the regression
model, the adherence of nurses in the general ward was signi�cantly lower than that of the ICU nurses. Hence, if
nurses take care of many patients, the actual adherence to SPs will inevitably decrease, especially in the middle
adherence quantile. 
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Table 4
Factors in�uencing observed compliance with standard precautions using quantile regression

Variables OLS

Regression

QR at

0.25 quantile

QR at

0.50 quantile

QR at

0.75
quantile

Coeff SE Coeff SE Coeff SE Coeff SE

Personal

factors

Self-
reported
adherence

11.91* 5.36 16.23* 8.18 13.62* 6.30 13.61 7.62

Education
on
infection
control

1.06 6.60 -9.92 22.38 -9.83 8.11 -1.15 9.46

Work
experience
(months)

0.12** 0.03 0.16** 0.02 0.10 0.05 0.06 0.04

Education
level (base:
Diploma)

               

Bachelor’s -2.29 3.21 -4.04 5.26 -2.00 3.47 0.58 3.83

Graduate -4.53 7.86 -13.89 7.03 -2.03 11.65 -0.70 8.79

Gender
(Base:
Men)

3.42 5.99 7.21 14.39 6.58 10.99 -1.27 7.49

Organizational
factors

Patient
safety
climate

-0.58 2.28 -0.39 4.00 -0.94 2.18 1.63 3.27

Work
department
(base: ICU)

               

Integrated
care unit

2.27 5.85 -1.98 8.49 -2.49 5.00 -1.36 9.80

Emergency
room

0.17 5.18 1.39 7.68 -2.22 6.31 3.36 6.01

General
ward

-7.52* 3.68 -11.03 5.81 -8.43* 3.86 -2.32 5.67

Constant 18.34 23.23 -6.94 38.34 23.37 36.88 14.78 27.74

R2 .18 .15 .15 .13

*p < 0.05, **p < 0.01

Discussion
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This study investigated adherence to SPs using a survey and surveillance. The self-reported adherence
investigated by the survey was 4.7 points out of 5 points, which means that most nurses responded that they
always performed (5 points on the Likert scale) or often performed (4 points on the Likert scale) all SP items.
The results were slightly higher than those of previous studies [6,13,21,22). However, the results from previous
studies were also high, reporting around 4 out of 5 points. This might be attributed to the importance of
infection control emphasized in overall healthcare settings after the MERS outbreak in South Korea. The
excessively high results might also be attributed to the investigation method. As healthcare providers regard
that adequate adherence to SPs is a healthcare providers’ obligation, self-reported adherence, which measured
the intention to adhere to SPs might be higher than the actual adherence. Contrary to the intention, the actual
performance, which was the observed adherence to SPs in this study, was low in this study, which appears to
be consistent with the �ndings of other studies [17, 18].

Among the SP sub-strategies, although hand hygiene is a basic practice of infection control, the adherence to
hand hygiene was the lowest (below 70 points) of all SP strategies. Most previous studies have also reported
similar results regarding low compliance with hand hygiene [10, 23]. Moreover, in the case of no observers such
as in video surveillance, hand hygiene adherence was more worse [24]. Hence, real hand hygiene adherence
might be extremely low because results that excluded the observer’s effect would be more realistic. Poor hand
hygiene was revealed to be a risk factor for HAIs [10, 18, 25]. Therefore, an investigation of the barriers
hindering the adherence of nurses’ hand hygiene and effective strategies to improve adherence is needed. The
observed adherence to PPE use was much lower than the self-reported adherence as well and the difference
between the two methods was as large as that for hand hygiene. Compared to hand hygiene and safe injection,
PPE use is affected more by external factors such as equipment shortages and nurses’ workload [26]. Thus, the
observed adherence to PPE use in this study might have been affected by working conditions on the
surveillance day. Among SP strategies, the adherence to safe infection practices had the highest self-reported
and observed scores. Since safe infection practice has the most direct effect on patients, scores should be
increased as close to 100 points as possible by implementing various strategies.

As mentioned earlier, healthcare providers recognize the importance of perfect adherence to SPs and have a
high intention to do that [14], consistent with the results of this study. Hence, their low performance can never
be attributed to low knowledge or low awareness. We should identify other variables or barriers rather than
knowledge or awareness. Recently, some studies reported organizational conditions such as overcrowding and
emergencies as factors hindering the adherence to SPs by clinical nurses [26, 27]. This study also showed that
the observed adherence was associated with work experience and work department in quantile regression, and
patient safety climate in correlation analysis. Regarding work experience, the shorter the experience, the lower
the adherence to SPs in this study. This �nding corroborated that in a study by Murray, Sundin, and Cope
(2018), which reported a theory-practice gap of SPs in newly graduated nurses [28]. This gap has been
attributed to the di�culties newly graduated nurses have in managing the pressure of limited time compared to
experienced nurses working under the same conditions [28, 29]. When nurses with inadequate competency
have to take care of many patients, they cannot adequately comply with SPs. Therefore, to improve adherence
to SPs, nurse managers should set adequate workloads considering both each nurse’s competency and the
work conditions. The work department was also an in�uencing factor in observed adherence to SPs in this
study. In this study, we included nurses who worked in special units such as the ICU and ER and general units
such as the integrated care unit and general wards. Nurses in the general ward showed the lowest adherence to
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SPs, which was signi�cantly lower than that of the ICU nurses. Nurses in integrated care units in South Korea
have more than twice the number of patients to care for as the nurses in general wards [30]. Nurses in
integrated care units are in charge of eight patients, whereas nurses in general wards are in charge of more
than 15 patients [30, 31]. Hence, the primary organizational condition, called nurse sta�ng, in�uences an
individual nurse’s performance. This result appears to be consistent with the �ndings of other investigations,
showing that patients in understaffed units were more likely to develop HAIs [32–34]. HAIs is a nursing-
sensitive outcome [34]. If structure indicators such as adequate nurse sta�ng levels are not met, process
indicators such as adherence to SPs will inevitably not be met at adequate levels [35]. Consequentially,
understa�ng conditions and insu�cient provision of nursing service lead to increases in HAIs. Therefore,
setting an adequate level of nurse sta�ng should take precedence for ensuring adequate adherence to SPs.

In this study, we used quantile regression to investigate the factors associated with adherence to SPs. Through
quantile regression, we identi�ed the in�uencing factors that differed according to the performance level. In the
25% quantile, work experience was a signi�cant factor, which means that clinical nurses need to be prepared to
perform clinical practice. Several studies also have supported the need to enhance work readiness during the
early stages of a nurse’s career under increased complexity of care and acutely ill patients [36]. In the 50%
quantile, the work department, which referred to how many patients a nurse should be in charge of, was a
signi�cant factor. Compared to the ICU, only the general ward showed statistically low adherence to SPs, while
other departments such as the emergency room and integrated care unit did not show a signi�cant difference.
Some studies have reported that integrated care units in South Korea had a positive effect on patient-centered
outcomes such as falls and pressure ulcers [37, 38]. In the integrated care unit, not only falls and pressure
ulcers but also nurses’ adherence to SPs could be better than those in the general ward. Moreover, as better
adherence to SPs would ultimately improve �nal outcomes, an integrated nursing care system should show
positive effects on reducing HAIs. There were no signi�cant factors affecting adherence to SPs in the 75%
quartile because we could not include all variables related to SP adherence and most nurses showed very high
adherence to the SPs.

Conclusion
A great difference in adherence to SPs was found between the survey and surveillance methods. The observed
adherence was lower than the self-reported adherence. However, observed adherence was signi�cantly
correlated with self-reported adherence. The factors in�uencing adherence to SPs were organizational factors
such as understa�ng and work experience rather than knowledge and awareness in the 25% and 50% quantile
groups. Setting adequate nurse sta�ng levels and developing strategies to improve competencies for newly
graduated nurses are needed to improve adherence to SPs by clinical nurses.
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Figures

Figure 1

Comparison between self-reported adherence to SPs and observed adherence to SPs.
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Figure 2

Distribution of observed adherence to standard precautions


