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Testing the validity and reliability =
of the Korean nursing surveillance scale:
a methodological study

Se Young Kim' and Mi-Kyoung Cho®

Abstract

Background Because of the importance of nursing surveillance, there is a need to develop a scale to measure
nursing surveillance that reflects the roles of nurses in South Korea. This study aimed to develop a scale to measure
surveillance by Korean nurses and to test its reliability and validity.

Methods In the development phase, a literature review was conducted to verify the attributes of nursing
surveillance, and preliminary items were developed based on the surveillance activities in the Nursing Intervention
Classification (NIC) and the interviews of Korean nurses and modified through content validation and a pilot study. In
the psychometric testing phase, two surveys were conducted with Korean nurses working in acute hospitals, using
the preliminary scale in exploratory factor analysis (EFA, n=220) and confirmatory factor analysis (CFA, n=219). Data
were analyzed through EFA, CFA, correlation, and reliability analyses to verify convergent validity, discriminant validity,
criterion validity, and reliability. To verify the validity of the preliminary scale, the exploratory factor analysis and
confirmatory factor analysis convergent validity, discriminant validity, criterion validity, and reliability were performed.

Results In the EFA, 16 items were grouped into four factors, accounting for 70.1% of the cumulative variance. In
the CFA, the model exceeded the criteria for all fit indices (x>=155.62 [df=94, p <.001], CMIN=1.65, SRMR=.048,
RMSEA=.055, GFI=.921, NFI=.916, TLI=.955, CFI=.964) and was acceptable. The convergent validity, discriminant
validity, criterion validity, and reliability were verified. The final Korean nursing surveillance scale consists of four
factors:‘anticipation of problems and decision-making’ with six items; ‘systematic assessment’ with five items;
‘recognition of patterns’with three items; and ‘identification of the patient’s self-care and coping strategies' with two
items.

Conclusion The Korean nursing surveillance scale developed in this study comprised questions that included
NIC's surveillance activities and empirical data from Korean nurses; based on the attributes of nursing monitoring
derived from concept analysis, its validity and reliability were verified. This study can provide precedent to motivate
the development of nursing surveillance scales in other countries, and ultimately stimulate studies on nursing
surveillance, which is essential for patient safety.
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Background

In hospitals, nurses are the most suitable providers
to prevent patients’ complications, identify risks, and
respond appropriately [1, 2]. Nightingale used the term
‘monitoring’ to describe nurses who collect data through
observation to protect patients’ lives, prevent risks, and
improve outcomes [3]. However, monitoring excludes
cognitive analysis and decision-making. Surveillance dif-
fers from monitoring based on its objectives, approaches,
data sources, and analyses. Surveillance includes the
evaluation of monitoring indices, and acquisition, inte-
gration, and interpretation of information from sources
such as caregivers, healthcare teams, databases, and clin-
ical decision support systems [2, 4].

Surveillance by nurses is considered a defense mecha-
nism to protect patients from harmful incidents [5].
Nurses frequently perceive negative changes in patients
by checking and monitoring vital signs before discover-
ing objective evidence of their worsening condition [6].
Systematic surveillance by nurses assists them in recog-
nizing and interrupting dangerous situations [7]. There-
fore, nursing surveillance is a core intervention for early
detection of harmful incidents and error prevention [8].

NIC [9] defines nursing surveillance as ‘the purpose-
ful and ongoing acquisition, interpretation, and synthesis
of patient data for clinical decision-making’ Specifically,
nursing surveillance in hospitals during the acute phase
refers to the process of collecting, reviewing, interpret-
ing, analyzing, and evaluating data to identify and pre-
vent potential complications [4]. While performing
surveillance, nurses interact with patients and their fami-
lies and continually collect and evaluate various types of
data, including physiological indices, responses to inter-
vention, and laboratory and diagnostic test results [4].
Therefore, surveillance is a goal-oriented, systematic pro-
cess focused on early detection of worsening conditions,
recognition of changes, and rapid and appropriate inter-
ventions [3, 6].

In a recent concept analysis of nursing surveillance,
the attributes associated with nursing surveillance were
‘systematic process, ‘pattern recognition, ‘anticipation of
problems, ‘coordinated communication, and ‘decision-
making’ [8].

In previous literature reviews, nursing competence
[10], knowledge, training, education, professionalism,
confidence, and certification have been suggested as ante-
cedents of nursing surveillance [5, 11, 12]. Furthermore, a
culture of surveillance support, interdisciplinary commu-
nication, having nurses, a clinical ladder, nurse staffing,
communication tools, interdisciplinary protocols, and
usability of emergency services have been suggested as
work environment-related antecedents affecting nursing
surveillance [5, 13].
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Appropriate nursing surveillance can result in
decreases in the incidence of complications, hazard-
ous events, and nurse burnout, and increased nurse and
patient satisfaction [8, 14]. Although increased nurs-
ing surveillance leads to additional costs for hospitals,
patients who receive nursing surveillance interventions
at least 12 times per day exhibit significantly lower inci-
dence of falls, and a reduction in treatment costs owing
to falls [2, 15]. Additionally, cardiac arrest survival was
higher among patients who received nursing surveillance
and had their vital signs checked frequently according
to surveillance-related nursing diagnosis [4]. Patients
who received a surveillance-related nursing diagnosis
had their vital signs measured more often and showed a
higher recovery rate from cardiac arrest [16].

Kelly and Vincent conducted a literature review and
analyzed the nursing surveillance concept [17]. Based on
their findings, they defined surveillance in hospitals in the
acute phase as the primary identification of patient health
and safety risks through intentional and ongoing acquisi-
tion, interpretation, and synthesis of patient data for clin-
ical decision-making. Additionally, they recognized the
multidimensional characteristics of nursing surveillance
and reported that surveillance consisted of behavioral
factors, such as examination, diagnosis, and interven-
tion, and cognitive factors, such as clinical judgment and
decision-making [17]. Dresser described the attributes of
surveillance as ongoing examination, observation, per-
ception of changes, interpretation, and decision-making,
and reported that the cognitive ability to recognize pat-
terns and detect threats or risks to patients is the core
factor of surveillance [4]. Jahrsdoerfer [18] suggested that
attributes of clinical surveillance were attention, time-
liness, recognition, analysis, action, and collaboration.
Conversely, Giuliano differentiated nursing surveillance
from monitoring, describing the surveillance’s essential
factors as ongoing observation, recognition, interpreta-
tion, and decision-making [6]. Subsequently, based on a
literature review, Halverson and Tilley derived the attri-
butes of nursing surveillance to be ‘systematic process,
‘pattern recognition, ‘anticipation of problems, ‘coordi-
nated communication, and ‘decision-making’ [8]. They
claimed that early alert systems that anticipate problems
reflect the attributes of nursing surveillance.

Recently, Kim and Cho [19] conducted a concept analy-
sis of nursing surveillance in Korean nurses using the
hybrid model approach of Schwartz-Barcott and Kim
[20] and reported that nurses were able to mentally recall
an image of their patients and identify the required data
to understand the overall scenario [21]. Nursing sur-
veillance’s attributes were reported to be ‘systematic
assessment, ‘pattern recognition, ‘anticipation of prob-
lems, ‘effective communication, ‘decision-making, and
‘nursing practice! Nurses reported that, by performing
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appropriate surveillance, they could prevent critical situ-
ations, respond rapidly to emergencies, aid patient recov-
ery, reduce length of stay, prevent unnecessary treatment,
increase nursing satisfaction, increase self-confidence
and satisfaction, and improve trust in hospitals [19].

Despite the recognition of the importance of nursing
surveillance, there is a shortage of methods to empirically
measure surveillance [22]. Kelly measured surveillance
activities using NIC-validated activities as an instru-
ment to examine surveillance as a multidimensional
concept [3]. However, the validity of this instrument was
not reported, and the authors emphasized the need to
develop an instrument that reflects the multidimensional
attributes of nursing surveillance [17]. In particular, con-
sidering the social and technical differences in nurses’
roles within healthcare organizations between countries
[23], differences in the content and extent of nursing sur-
veillance activities are expected. Therefore, necessitating
the development of an instrument to measure nursing
surveillance that reflects the roles of nurses in South
Korea, where the term ‘surveillance’ as an NIC interven-
tion is not commonly used [19]. Consequently, this study
aimed to develop an instrument to measure surveillance
by Korean nurses and to test its reliability and validity.

Methods

Research design and procedure

This study design was a methodological approach. Fol-
lowing DeVellis’ guidelines [24] for scale development,
this study was divided into a development phase, which
involved the development of an instrument to measure
nursing surveillance, and a psychometric testing phase,
which tested the validity of the instrument.

Development phase

Verifying the conceptual framework and selecting
constituent factors

The research team performed a literature review of the
concept analysis of nursing surveillance [4, 8, 17-19]. The
attributes of nursing surveillance were integrated into the
following five factors: ‘systematic assessment, ‘pattern
recognition and problem prediction, ‘decision making;
‘communication, and ‘nursing performance’ to develop
the Korean nursing surveillance scale.

Preliminary item composition

The preliminary items for the Korean nursing surveil-
lance scale were developed based on the 46 activities
whose validity has been verified in NIC 7th edition [9];
these activities have been used to measure the surveil-
lance activities of Korean nurses in a previous study
[2]. Furthermore, reflecting the surveillance of Korean
nurses, the research team extracted 12 activities express-
ing the attributes of nursing surveillance, which were not
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part of the 46 items, from interview data on the surveil-
lance experience of nurses in acute care hospitals [19].

Content validity

An expert panel consisting of two nursing professors with
experience in scale development, four nurse managers,
and four clinical experts was formed, and the panel rated
the content validity of the 58 preliminary items on a Lik-
ert scale ranging from 1 (‘unrelated’) to 4 (‘related’). Items
with a content validity score below 0.80 were removed
[25].

Pilot study

A pilot study was conducted with 10 nurses working at
two general hospitals and two advanced general hos-
pitals. They were administered a questionnaire that
included items on general characteristics, the prelimi-
nary Korean nursing surveillance scale, and the 21 activi-
ties of surveillance included in the NIC 8th edition [26],
recently revised and shortened, to test convergent valid-
ity. The items were scored on a Likert scale ranging from
0 (‘never performed’) to 4 (‘always performed’).

Psychometric testing phase

Participants and data collection

Convenience sampling was used to select two general
hospitals and two advanced general hospitals with at least
300 beds. The minimum number of participants required
to verify the validity of the tool was calculated based
on reports suggesting that at least five participants per
item are required for exploratory factor analysis (EFA)
and confirmatory factor analysis (CFA) [27], and that a
sample size of at least 200 participants is suitable [24]. A
total of 462 participants were recruited, assuming a drop-
out rate of 5%. Two hundred thirty one participants were
assigned to Samples 1 and 2 through random sampling
using the SPSS program. For EFA, 11 insincere responses
were excluded, and the remaining 220 responses were
included in the analysis. For CFA, 12 insincere responses
were excluded, and the remaining 219 responses were
included in the analysis. The number of participants in
this study was sufficient to verify validity.

The objectives and methods of the study were
explained, and permission for a questionnaire survey
was obtained from the hospitals. Subsequently, explana-
tion sheets were distributed to potential participants in
the nursing units, and the study objectives and methods
were explained. The participants included nurses, who
performed nursing directly while working in the hospi-
tal. Outpatient nurses and nurse managers who did not
directly care for patients were excluded. Participants
who voluntarily consented to participate in the survey
were provided with IRB-approved explanation sheets
and questionnaires and were asked to complete them
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anonymously and submit them in separate envelopes.
Respondents’ phone numbers were collected separately
to provide a small token of appreciation, after which the
numbers were deleted.

Research instruments

The examined general characteristics included sex, age,
education, marital status, total career, current depart-
ment career, and position. The examined work charac-
teristics included working department, nurse staffing
(number of beds/number of registered nurses), and nurs-
ing care delivery method.

To test the criterion validity of the Korean nursing sur-
veillance scale, an instrument consisting of surveillance
activities from the NIC 8th edition [26], validated as a
standardized classification system for nursing interven-
tions in North America, was used. The authors and pub-
lishers granted permission to use 21 activities from the
revised NIC 8th edition. A professional translation ser-
vice translated the English items into Korean, reverse-
translated the items back into English to verify the
validity of the translation, and the Korean expression of
items was reviewed by a Korean literature Professor. The
21 items were measured on a Likert scale ranging from 0
(‘never performed’) to 4 (‘always performed’), with higher
scores indicating a higher level of performance of surveil-
lance activities. Regarding reliability, Cronbach’s o was
0.92 in this study.

Data analysis

The collected data were analyzed using IBM SPSS AMOS
and Statistics 27.0 program (IBM, Armonk, NY, USA).
The participants’ general characteristics were analyzed
using descriptive statistics. The mean, standard deviation,
skewness, and kurtosis of each item were analyzed to ver-
ify the data’s suitability. Before performing factor analy-
sis, the KMO statistic and Bartlett’s test were used to
verify whether the data satisfied the minimal conditions.
During the exploratory factor analysis, principal com-
ponent analysis was performed, in which the principal
components (factors) that could maximally explain the
total variance in the measured variables were extracted,
along with Varimax rotation, in which the factor struc-
ture is rotated while maintaining the orthogonality (inde-
pendence) of the factors. While verifying whether any
factors for surveillance attributes and any items were
significantly associated with certain factors [25], items
for which the communality and factor loading were both
20.40 were extracted [27]. During the CFA, the model
fit was determined based on the chi-square minimum/
degree of freedom (CMIN/DF), goodness-of-fit-index
(GFI), normed fit index (NFI), Tucker-Lewis index (TLI),
comparative fit index (CFI), standardized root-mean-
square residual (SRMR), and root mean square error of
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approximation (RMSEA) [28, 29]. The modification index
was examined and the covariance of the error was ana-
lyzed to improve the model fit [30]. Convergent validity
was analyzed using the normalized factor loading values,
average variance extracted (AVE), and construct reliabil-
ity (CR) of the items extracted from the CFA. Discrimi-
nant validity was analyzed using the AVE of the items
and the squares of the correlation coefficients between
each factor to determine the differentiability between
the constituent concepts [31]. Regarding criterion valid-
ity, Pearson’s correlation coefficients were used to analyze
the correlations with the 21-activity list from the NIC
[26]. Cronbach’s a was used to verify the internal consis-
tency of the scale. Statistical significance was set at <0.05.

Ethical considerations

This study was conducted after receiving approval from
the institutional review board of the authors’ affiliated
institution, C-University (IRB No. 7001066-202304-
HR-016). The explanation sheet provided to the nurses
included the study’s objectives and methods and clarified
that participation was voluntary, that anonymity would
be guaranteed, that participation could be withdrawn at
any time without consequences, and that the data would
only be used for research purposes. Questionnaires were
only distributed to nurses who read the explanation sheet
and voluntarily consented to participate. The nurses who
participated in the survey were provided with a small gift
as a token of appreciation. The collected data were anon-
ymously coded using an Excel file in accordance with a
coding book. The coding file was password-protected,
and the original questionnaire responses were stored in
a locked cabinet.

Results

Development phase

Preliminary item composition

The preliminary items for the Korean nursing surveil-
lance scale were developed based on the 46 activities and
12 activities from interview data of the surveillance expe-
rience of Korean nurses [19]. Twelve items were added
into five factors as follows: two items (“Through handover,
the patient’s condition is determined, ‘During the round-
ing, check directly whether the information handed over
is accurate’) were assigned to ‘systematic assessment’;
five items (‘Comprehensively analyze handover data and
assessed data, ‘Interpret the meaning of the assessed
data, ‘Compare past and present data to identify patterns
in the patient’s condition, ‘Evaluate the effectiveness of
treatments and interventions and predict problems that
may arise; ‘Predict problems by comprehensively judging
patient data before the patient’s condition worsens’) were
assigned to ‘pattern recognition and anticipation of prob-
lems’; two items (‘Prioritize problems to be solved during
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the shift, ‘Participates in decision-making regarding the
patient’s treatment plan’) were assigned to ‘decision-
making” two items (‘Effectively coordinate communica-
tion between patients, guardians, and nurses, ‘Identify
problems resulting from changes in the patient’s condi-
tion and report them to the doctor’) were assigned to
‘communication’; and one item (‘Anticipate and prepare
the doctor’s prescription’) was assigned to ‘nursing per-
formance! Consequently, 58 preliminary items were
developed.

Content validity

In the first round, 12 items with an item content valid-
ity index (I-CVI)<0.80 were removed [25], and two items
were combined into a single item, resulting in a total of 45
items. In the second round, one additional item (‘Moni-
tor behavioral patterns’), which had a CVI of <0.80, was
removed to develop a preliminary Korean nursing sur-
veillance scale with 44 items.

Table 1 Participant characteristics (N=439)

Characteristics Categories EFA CFA
(n=220) (n=219)
n (%) or M£SD
Age (year) 2983+597 3045+6.39
Sex Female 204 (92.7) 205 (93.6)
Male 16 (7.3) 14 (6.4)
Education* Associate degree 27 (12.9) 34 (16.0)
Bachelor’s degree 170 (81.3) 161 (75.6)
Master’s degree or 12 (5.7) 18 (8.5)
higher
Marital status* Single 162 (73.6) 153 (70.2)
Married 58 (26.4) 65 (29.8)
Total career (year) 598+582  6.69+648
Position* Staff nurse 206 (93.6) 202 (92.7)
Charge nurse 11 (5.0) 13 (6.0)
Other 3(14) 3(14)
Working IM/GS 138 (63.3) 126 (58.1)
department*
OBGY/Pediatrics 4(1.8) 16 (7.4)
ICU/ER/OR 68 (31.2) 67 (30.9)
Other 8(3.7) 8(3.7)
Current department career (year) 416+3.94 446+432
Nurse staffing (nurse/patient ratio) * 1.71+1.71 1.55+1.22
Nursing care deliv-  Team nursing 191 (87.6) 145 (66.2)
ery method*
Modified team 0(0.0) 6(2.7)
nursing
Functional nursing 15(6.9) 30(13.7)
Other 12 (5.5) 38(174)

Notes. EFA: exploratory factor analysis; CFA: confirmatory factor analysis; M:
mean; SD: standard deviation; IM: internal medicine; GS: general surgery;
OBGY: obstetric gynecology; ICU: intensive care unit; ER: emergency room; OR:
operating room

"Missing value
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Pilot study

The comprehensibility, suitability, and clarity of the scale
were verified with no suggested changes. The survey
took approximately 10-20 min. The items were scored
on a Likert scale ranging from 0 (‘never performed’) to
4 (‘always performed’). The score was calculated as the
average of the total score of all items, with higher scores
indicating higher performance of nursing surveillance.
Therefore, the 44 items for the nursing surveillance scale
were finalized.

Psychometric testing phase

Participants’ general characteristics

This study was divided into participants for EFA and
CFA. EFA revealed that the average age of the partici-
pants was 29.83+5.97 years, 204 (92.7%) were women,
170 (81.3%) had a bachelor’s degree, and 162 (73.6%)
were unmarried. Regarding work-related characteristics,
the average total career length was 5.98+5.82, the aver-
age current department career length was 4.161+3.94
years, 206 (93.6%) participants were staff nurses, and 206
(93.6%) worked in the internal medicine/general surgery
department. The nurse staffing was 1.71£1.71, and 191
(87.6%) participants engaged in team nursing as the nurs-
ing care delivery method.

CFA revealed that the average age of the participants
was 30.45%6.39 years, 205 participants were women
(93.6%), 161 graduated college (75.6%), and 153 were
unmarried (70.2%). Regarding work-related character-
istics, the average total career length was 6.69+6.48
years, the average current department career length
was 1.55+1.22 years, 202 participants were staff nurses
(92.7%), and 126 participants worked in the internal
medicine/general surgery department (58.1%). The nurse
staffing was 1.55+1.22, and 145 (66.2%) participants
engaged in team nursing as the nursing care delivery
method (Table 1).

Validation

Suitability of data and item analysis

Before testing validity, the suitability of the data was
examined based on the mean, standard deviation, skew-
ness, and kurtosis of the 44 nursing surveillance items.
The mean scores ranged between 2.52 and 3.90 and the
standard deviations ranged between 0.30 and 1.03. Based
on the skewness criteria with an absolute value>3 or
kurtosis with an absolute value>7, ‘Ql. Ascertain the
patient’s condition during handover, was removed. The
remaining 43 items showed skewness ranging between
—0.33 and —2.69 and kurtosis ranging between —0.79
and 5.26. The correlations of each item with all 43 items
ranged between 0.44 and 0.76, and the reliability of the 43
items was 0.96. The reliability showed little change after
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the items were deleted, ranging between 0.960 and 0.962.
Consequently, the 43 items were used in the EFA.

Construct validity

Exploratory factor analysis

After excluding one item during item analysis, the Kai-
ser-Meyer-Olkin (KMO) statistic and Bartlett’s spheric-
ity were calculated to determine whether the remaining
43 items were suitable for factor analysis. The KMO was
0.93 and Bartlett’s sphericity was x2=6748.17 (p<.001),
indicating that the items were suitable for factor analysis
[32]. In the first round of the EFA, based on the criteria of
0.4 for communality and 0.4 for factor loading, 43 items
in seven factors had an eigenvalue of >1.0, and the cumu-
lative variance was 66.0%. In the second round of the
EFA, there were 29 items in six factors, and the cumula-
tive variance was 66.1%. In the third round of the EFA,
there were 25 items in five factors, and the cumulative
variance was 64.1%. In the fourth round of the EFA, there
were 24 items in five factors, and the cumulative variance
was 65.1%. In the fifth round of the EFA, there were 21
items in four factors, and the cumulative variance was
63.4%. In the sixth round of the EFA, there were 18 items
in four factors, and the cumulative variance was 65.8%. In
the seventh round of the EFA, there were 16 items in four
factors, and the cumulative variance was 70.1%. The scale
was finalized at 16 items, with six items in ‘Anticipation
of problems and decision-making, five items in ‘System-
atic assessment, three items in ‘Recognition of patterns,;

Table 2 Factor loadings by exploratory factor analysis (n=220)
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and two items in ‘Identification of patient’s self-care and
coping strategies’ (Table 2).

Confirmatory factor analysis

CFA was performed to determine whether the 4-factor
structure from EFA was suitable after a normality test. All
factor loadings in the CFA were >0.40 (range: 0.58—0.93).
To examine model fit, x2, CMIN, SRMR (£0.05), RMSEA
(£0.08), GFI (20.90), TLI (>0.90), and CFI (>0.90) were
tested [33]. The nursing surveillance model exceeded the
criteria for all fit indices (x2=155.62 [df=94, p<.001],
CMIN=1.65, SRMR=0.048, RMSEA =0.055, GF1=0.921,
NFI=0.916, TLI=0.955, CFI=0.964). Based on these
results, the model was acceptable.

Convergent validity

The criteria used included item-total correlation>0.40,
AVE>0.50, and CR>0.70 [34]. The item-total correla-
tions ranged between 0.48 and 0.80, the AVE ranged
between 0.52 and 0.60, and the CR ranged between 0.74
and 0.88, indicating that the 16-item nursing surveillance
scale satisfied the convergent validity criteria (Table 3).

Discriminant validity

To ensure discriminant validity, the AVE of each factor
has to be larger than the square of the correlation coeffi-
cient between factors (®2) and the 95% confidence inter-
val [®+£2 x SE] of the correlation coefficient (®) should
not include 1.00 [34]. Given that the AVE of each factor

Factors Items Factor loading
1 2 3 4
Anticipation of 1. Anticipate potential problems based on the evaluation of treatment or intervention effects. 083 020 0.13 0.09
problems and 2. Participate in decision-making about treatment plans for the patient. 081 014 006 0.12
decision-making 3. Select appropriate patient indices for ongoing monitoring based on the patient’s condition. 081 029  0.12 0.01
4. Anticipate potential problems based on overall judgments of patient data. 077 028 0.6 0.08
5. Establish the frequency of data collection and interpretation as indicated by the patient’s 072 014 012 0.17
status.
6. Identify problems based on changes in the patient’s condition and effectively communi- 065 039 018 0.07
cate with doctors to solve problems.
Systematic 7. Monitor for infections, as appropriate. 025 079 022 0.07
assessment 8. Monitor elimination patterns, as appropriate. 022 075 022 0.10
9. Initiate routine skin surveillance for high-risk patients. 021 073 029 0.15
10. Troubleshoot equipment and systems to enhance the acquisition of reliable patient data. 031 0.71  0.03 0.06
11. Monitor for bleeding tendencies in high-risk patients. 022 067 035 0.13
Recognition of 12. Monitor unstable or critically ill stable patients (e.g., patients who require frequent neuro-  0.12 024 0.84 -
patterns logical assessments, patients experiencing cardiac dysrhythmias, patients receiving continu- 0.03
ous intravenous infusions of medications such as nitroglycerine or insulin).
13. Monitor vital signs, as appropriate. 023 022 083 0.06
14. Directly verify whether handover content is accurate during rounds. 011 022 075 0.12
Identification of pa-  15. Monitor the patient’s ability to perform self-care activities. 005 015 015 0.88
tient’s self-careand 16, Monitor coping strategies used by the patient and their family. 025 013 -003 0.84
coping strategies
Eigenvalue 396 324 239 1.62
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Table 3 Convergent validity of nursing surveillance scale (n=219)
Factors Items Standardized estimate SE p-value Factors r (p-value) AVE CR
1 2 3 4
1 6 0.72 1 0.55 0.88
5 0.63 012 <0.001
4 0.83 0.10 <0.001
3 0.82 0.10 <0.001
2 0.59 013 <0.001
1 0.84 0.1 <0.001
2 10 0.58 0.69 (<0.001) 1 0.52 0.84
9 0.72 0.21 <0.001
Nl 0.76 0.17 <0.001
8 0.72 018 <0.001
7 0.79 0.19 <0.001
3 14 0.62 048 (<0.001) 0.56 (<0.001) 1 0.59 0.81
13 0.72 0.07 <0.001
12 0.93 0.14 <0.001
4 15 0.90 042 (<0.001) 0.32 (<0.001) 0.24 (<0.001) 1 0.60 0.74
16 0.62 017 <0.001
Notes SE: standard error; AVE average variance extracted; CR: composite reliability
Table 4 Discriminant validity (n=219)
Factors »? AVE Cronbach’s alpha
F1 F2 F3 F4
F1 1 0.55 0.87
F2 047 1 052 0.84
F3 0.23 0.31 1 0.59 0.82
F4 0.18 0.10 0.06 1 0.60 0.71
Criteria AVE >@?
Factor A - Factor B 0} SE O-2xSE O+2xSE
F1 “ F2 0.69 0.02 -0.02 0.05
F1 - F3 048 0.02 —-0.03 0.07
F1 o F4 042 0.03 -0.04 0.07
F2 - F3 0.56 0.01 -0.01 0.02
F2 < F4 032 0.02 —-0.03 0.04
F3 “ F4 0.24 0.02 -0.03 0.04
Criteria Whether [© +2 x SE] includes 1.0

Notes F: factor; ®: correlation coefficient; AVE: average variance extracted; CR: composite reliability; SE: standard error

was larger than the square of the correlation coefficient
between factors (®2) and the 95% confidence interval
[@£2 X SE] of the correlation coefficient (@) did not
include 1.00, the scale’s discriminant validity was con-
firmed (Table 4).

Reliability

Regarding the nursing surveillance scale’s internal consis-
tency, Cronbach’s a was 0.90 and the reliability per factor
was high, at 0.87 for Factor 1 (6 items), 0.84 for Factor 2
(5 items), 0.82 for Factor 3 (3 items), and 0.71 for Factor
4 (2 items), demonstrating the scale’s internal consistency
(Table 4).

Criterion validity

The nursing surveillance scale exhibited strong positive
correlations (r=.90, p<.001) with the 21-item NIC list of
surveillance activities. Therefore, the nursing surveillance
scale developed in this study measures concepts related
to NIC surveillance activities.

Discussion

The NIC definition of surveillance is not actively used
in clinical practice in South Korea. However, in inter-
views on concept analysis of nursing surveillance, nurses
stated that they performed surveillance activities in their
practice, including systematic assessment, pattern rec-
ognition, anticipation of problems, decision-making,
communication, and providing interventions. In prac-
tice, nurses identified the overall situation by observation
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and assessment of the patient’s condition, made deci-
sions such as continual monitoring or responding to
risks based on the patient’s condition, communicated
with doctors concerning the patient’s health and safety,
and provided appropriate nursing [19]. Therefore, this
study aimed to develop and validate a nursing surveil-
lance scale, which is essential for understanding the
multi-dimensional concept and importance of nurs-
ing surveillance, and promoting the active performance
of surveillance activities by nurses in South Korea. The
nursing surveillance scale in this study consisted of 16
items in total, which was shorter than both the 46-item
and 21-item NIC lists of surveillance activities. This scale
had four factors, which reflected all six attributes of nurs-
ing surveillance proposed by Kim and Cho [19]. Specifi-
cally, the ‘anticipation of problems and decision-making’
factor in this scale consisted of items corresponding to
the attributes of ‘anticipation of problems, ‘decision-
making, and ‘communication’ [8, 19], the ‘systematic
assessment’ factor consisted of items corresponding to
the attributes of ‘systematic assessment’ and ‘nursing per-
formance’ [19], the ‘recognition of patterns’ factor con-
sisted of items corresponding to the attribute of ‘pattern
recognition’ [8, 19], and the ‘identification of patient’s
self-care and coping strategies’ factor consisted of items
corresponding to the attribute of ‘systematic assessment’
[19].

The nursing surveillance scale developed in this study
reflects the empirical characteristics of surveillance activ-
ities perceived and performed by nurses in South Korea.
During the development process, nurse-led or nurse-
determined items such as ‘discuss treatment plans with
doctors, ‘seek consultation with experts; ‘start treatment
according to agreed-upon protocols, and ‘recommend
interdisciplinary services’ among the NIC surveillance
activities were removed. These results appeared to reflect
international differences in the division of social and
technical roles in nurses’ work [23]. In South Korea, the
role of nurses was emphasized as performing the instruc-
tions of doctors and administering prescriptions. How-
ever, given that nursing surveillance is a core intervention
for the early detection of risks and prevention of errors
[8], to promote surveillance by nurses, who are close to
patients throughout the day, it is essential to provide sup-
port at the organizational level, such as constructing a
culture that supports surveillance, interdisciplinary com-
munication [13], and developing and implementing inter-
disciplinary protocols [5].

The ‘anticipation of problems and decision-making’
factor consists of six items in ‘overall judgment of patient
data; ‘anticipation of potential problems through evalu-
ation of treatment and intervention effects, ‘selection
of required monitoring indices based on the patient’s
condition, ‘deciding the frequency of data collection;
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‘communicating with doctors to solve problems depend-
ing on changes in the patient’s condition, and ‘partici-
pating in decision-making about the patient’s treatment
plans! This factor emphasizes cognitive factors in sur-
veillance, such as nurses anticipating problems by col-
lecting and interpreting data to ascertain patterns in
the patient’s condition [8] and making clinical decisions
about patient care [21, 22]. Additionally, this factor
includes professional and independent characteristics of
surveillance, such as nurses judging which data to col-
lect and decision-making behaviors within the scope of
their work [35], reflecting cognitive and behavioral fac-
tors that measure ‘anticipation of problems, ‘decision-
making, and ‘communication’ among the surveillance
attributes suggested by Kim and Cho [4, 19]. Specifically,
four items were derived from field interviews as fol-
lows: ‘to overall judgment of patient data, ‘anticipation
of potential problems based on evaluation of treatment
or intervention effects, ‘communication with doctors to
solve problems based on changes in the patient’s condi-
tion, and ‘participation in decision-making concerning
patients’ treatment plans’ [19]. These results can demon-
strate that clinical nurses in South Korea participate in
decision-making concerning patients’ treatment plans by
anticipating patients’ problems, making decisions about
monitoring, and communicating with other healthcare
providers. Therefore, this factor measures cognitive and
behavioral factors in nursing surveillance. Given that
nursing surveillance is performed based on experience
and professionalism, education and support, particularly
for new nurses, is essential for ensuring patients’ health
and safety, and simulation-based learning will be a cru-
cial educational strategy [2, 36].

The ‘systematic assessment’ factor consists of five items
from the NIC surveillance activities were monitoring the
signs of infection and bleeding, monitoring the condi-
tion of excretion and skin, and managing data-gathering
devices. These items correspond to specific physical
symptom monitoring activities included in the 46-item
NIC list of surveillance activities. Systematic assess-
ment includes ongoing and repeated tasks performed by
nurses, such as measuring vital signs, patient observa-
tion, checking test results, asking patients and caregiv-
ers questions, checking health history, and evaluating the
effects of treatments and procedures. Several previous
studies emphasized the need for developing electronic
nursing records systems as a strategy to aid nurses, who
have to care for many patients, to effectively perform sur-
veillance [11, 13].

The ‘recognition of patterns’ factor consists of three
items related to verifying data from rounds and handover,
monitoring whether vital signs are appropriate or unsta-
ble, and closely, continually monitoring critical patients.
During handover, nurses gather fragments of data and
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identify cues through a bidirectional communication
process [21]. Nurses check the patient’s condition in
advance by inspecting electronic nursing records before
handover, clarifying patient data by closely listening and
asking questions during handover, and directly observ-
ing, assessing, and asking questions about the patients
during rounds after handover. Nurses perceive the veri-
fication of handover content as the start of surveillance
[19]. This reflects the surveillance activities performed
by hospital nurses in the acute phase to protect patients’
health and safety, ascertaining and monitoring changes in
patients’ vital signs and symptoms. In particular, pattern
recognition is represented in how expert nurses ascer-
tain a patient’s condition through systematic, complete
assessment, and detect changes or abnormalities in the
patient’s condition based on their experience [37].

The ‘identification of patient’s self-care and coping
strategies’ factor consists of two items from the 46-item
NIC surveillance activities list: ‘monitoring patients
self-care abilities’ and ‘monitoring the coping strategies
of patients and their families! Thus, while performing
surveillance, Korean nurses assess the patient’s physical
and cognitive condition and obtain information about
self-care and coping from the patient and their family.
These items are included in the ‘systematic assessment’
attributes of nursing surveillance. These findings suggest
that Korean nurses prioritize the patient’s self-care abil-
ity and the family’s coping strategies important during
surveillance. Furthermore, these results were consistent
with another study in which clinical nursing experts in
the US reported that the characteristics of patients and
their families affect surveillance [37]. This may be due to
family or caregivers often helping and caring for patients
while sleeping by their bedside in Korean acute hospitals.
In Korea, the ratio of nurse to patient is high; hence, the
patient’s self-care ability and the family’s coping strate-
gies can be important conditions in nursing surveillance.
Therefore, it is necessary for future research to verify the
validity of this factor and determine how it affects nurs-
ing surveillance.

Limitation and proposals

Given that this scale was validated using a convenience
sample of nurses at general hospitals, it is crucial to per-
form refinement studies on nurses from various clinical
fields. The scale was developed based on the NIC sur-
veillance activities and attributes of nursing surveillance
among Korean nurses. Therefore, this scale represents
the characteristics of nursing surveillance in South Korea;
however, limitations may be present when applying
this scale to nursing practice in other countries without
modification. Future studies should be performed using
the nursing surveillance scale to compare surveillance
performance in samples of nurses from diverse fields,
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including intensive care units, pediatric departments,
and geriatric hospitals, and to identify antecedents and
consequences of nursing surveillance. Additionally, it is
important to perform studies to develop systems to sup-
port nursing surveillance and clinical decision support
systems.

Conclusions

This study developed a nursing surveillance scale to
improve nursing surveillance in acute hospitals. This
study can provide precedent to motivate the develop-
ment of nursing surveillance scales in other countries,
and ultimately stimulate studies on nursing surveillance,
which is essential for patient safety.
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