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Purpose: In Korea, cancer is the leading cause of death, and colorectal cancer accounts for a third of deaths caused
by cancer. This study aimed to analyze the influence of hospital nurse staffing level on colorectal cancer evaluation
grades, mortality rate, and the length of stay of patients who underwent surgery for colorectal cancer. Methods:
Secondary data collected in 2016, 2018 from the Health Insurance Review and Assessment Service, was used
to measure nurse staffing, based on the adjusted nursing grade in general units and was then categorized as adher-
ing with or violating the Medical Service Act. The influence of the nurse staffing on colorectal cancer evaluation
grades, and the mortality rate in 129 hospitals was analyzed using multivariate logistic regression and multivariate
gamma regression, respectively, and its influence on length of stay was analyzed through hierarchical multiple
regression. Results: Hospitals that adhered to the Medical Service Act in nurse staffing had significantly lower odds
for poor colorectal cancer evaluation grades. Hospitals which nurse staffing adhered to the Medical Service Act
had a significantly lower mortality rate than those that violated it (B=-0.51, p=.019), and had a significantly shorter
length of stay (8=-.19, p=.034). Conclusion: Improvement of nurse staffing levels, in compliance with the Medical
Service Act is crucial to provide high-quality nursing services to patients undergoing colorectal cancer surgery and
to decrease the mortality rate, and shorten the hospitalization period required for surgery and recovery.
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INTRODUCTION

phylaxis [2]. Recently, the HIRA has disclosed the re-
sults of evaluations of patients’ experiences. These find-

1. Necessity of the Study

In the 1860s, Florence Nightingale evaluated the in-hos-
pital mortality rate of hospitals located in London and re-
ported that there was a large gap among hospitals. This
provided an impetus to launch the field of quality evalua-
tion of hospitals as well as the public disclosure of re-
lated findings [1]. In Korea, the Health Insurance Review
and Assessment Service (HIRA) started evaluating drug
reimbursement and hematopoietic stem cell organ trans-
plants in 2001. The scope of its evaluations has sub-
sequently expanded to include the cesarean section rate,
acute stroke, cancer surgery, and surgical antibiotic pro-

ings are relevant in the field of nursing because a perform-
ance-based incentive system, in which health insurance pay-
ments are commensurate with the results of quality evalua-
tions will be more stringently applied in the future [2].

The areas for which the HIRA has disclosed quality
evaluation results include surgical procedures for patients
with cancer, which is the leading cause of death in Korea.
Data are available for liver cancer, colorectal cancer, stom-
ach cancer, breast cancer, and lung cancer. Of these con-
ditions, information regarding colorectal cancer has been
disclosed by most hospitals [3]. Colorectal cancer ranks
third in Korea among cancer-related causes of death. Ad-
ditionally, the number of deaths from colorectal cancer per
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100,000 population increased from 12.8 in 2006 to 16.5 in
2016 and 17.1 in 2017 [4]. The survival rate and survival
duration of several types of cancer have increased due to
the combination of their increasing incidence and advances
in diagnostic and treatment methods. As a result, cancer is
becoming a chronic disease that requires long-term man-
agement and incurs higher medical expenses [5]. Therefore,
it is necessary to understand high-quality medical services
and cost-effective interventions in cancer treatment and
nursing care [6]. It has been reported that nurses perform
interventions in the domains of basic physiological nursing
(basic), safety, and complex physiological nursing (com-
plex) for patients with colorectal cancer [7]. Furthermore,
nurses not only help alleviate the discomfort caused by in-
testinal ostomy management, perineal and abdominal dis-
comfort, sleep disorder, skin damage, bleeding, stenosis,
and hernias, including intestinal ostomy care [8], but also
provide education about self-care and support for patients
with an intestinal ostomy [6]. Nurses provide discharge ed-
ucation, when patients’ get discharged from the hospital.
These interventions include nursing treatment, prognostic
nursing care, psychological support and stability, compli-
cation and discomfort management, and daily routine man-
agement [9]. Appropriate nurse staffing levels should be
maintained to satisfy the nursing needs of colorectal can-
cer patients and to minimize missed nursing activities.
The results of a meta-analysis showed that the mortality
rate of patients increased by 8%, whenever the number of
patients for whom each shift nurse was expected to care
increased by one [10,11]. A Korean study reported that
compared to the general units of hospitals with fewer than
2.5 beds per nurse, the mortality rate of surgical patients
increased by 57%, 78%, and 199% in hospitals with >2.5
and <3.5beds, >3.5and <4.5beds, >4.5 beds per nurse,
respectively [12]. Many other studies have shown that in-
creased nurse staffing levels yielded favorable economic
effects, such as shortened lengths of hospital stay and re-
duced medical costs needed for patients’ recovery [11,13,
14]. However, even within a single country, nurse staffing
levels and patient outcomes vary depending on hospital
type, ownership, area, educational activities, etc. [10-12].
Korea's hospital nurse staffing levels remain low among
Organization for Economic Co-operation and Develop-
ment (OECD) countries, with 5.9 nurses (including nurse's
aides) per 1,000 population in 2015 [15]. The Korean gov-
ernment introduced a policy of differentiated nursing
grades in 1999, on the basis of the number of beds per
nurse, with the intention to improve nurse staffing levels
in hospitals. Positive changes have therefore taken place in
large hospitals in metropolitan areas, as well as in public
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and educational foundation owned hospitals. However,
provincial small and mid-size hospitals with a low bed oc-
cupancy rate have only infrequently showed changes in
nursing grades [16]. Thus, in April 2018, the standard for
the grades of provincial small and mid-size hospitals were
changed from the number of beds per nurse to the number
of patients per nurse. Moreover, projects to support nur-
ses’ labor costs will be included to general hospitals or
smaller hospitals in county (gun) regions [17].

While some reports have stated that hospital nurse
staffing levels can affect the health of surgical patients,
others have analyzed the association of hospital nurse
staffing levels with quality evaluation outcomes, the mor-
tality rate, and length of stay among patients undergone
colorectal cancer surgery. Therefore, this topic warrants
attention.

2. Purpose of Study

This study aimed to investigate the comprehensive eval-
uation grades for the quality of medical services provided
by Korean hospitals to colorectal cancer surgery patients.
Moreover, factors such as the mortality rate after surgery,
length of stay, and associations between these outcomes
and hospital nurse staffing levels were examined. First, a
comparative analysis of the comprehensive evaluation
grade for colorectal cancer (hereinafter, colorectal cancer
evaluation grade), mortality rate, and length of stay ac-
cording to the characteristics of hospitals was performed.
Next, the influence of hospital nurse staffing levels on the
colorectal cancer evaluation grade and mortality rate was
investigated. Finally, the influence of nurse staffing level
on length of stay was analyzed.

3. Conceptual Framework

The conceptual framework used to analyze the influ-
ence of nurse staffing levels on the health outcomes of col-
orectal cancer patients in this study is based on Donabe-
dian’s “Structure-Process-Outcome” model for evaluation
of medical services as well as research done by Cho [18],
who empirically applied this model to their research on
nurse staffing levels and patient outcomes. In addition, the
HIRA colorectal cancer assessment model was used [5].
The characteristics of hospitals and nurse staffing levels
were found to influence 17 process-related indicators, which
accounted for 82% of the evaluation scores of colorectal
cancer patients and 13% of their mortality rate and length
of stay [5]. This study analyzed type, ownership, area, and
nurse staffing level as structural factors of hospitals, and



the results of colorectal cancer assessment, mortality rate,
and length of stay as outcome-related factors, in order to
quantify the direct effect of the nurse staffing level on the
outcome variables.

METHODS

1. Study Design

This was a cross-sectional descriptive study that ana-
lyzed secondary data comprising combined information
on the results of the sixth evaluation of the quality of color-
ectal cancer surgery disclosed by the HIRA, along with in-
formation on the characteristics of hospitals and the nurs-
ing grade in general units.

2. Setting and Sample

The present study collected data about 135 hospitals, for
which the HIRA had performed quality evaluations. These
hospitals performed colorectal surgery between January
1, 2016 and December 31, 2016. The 135 hospitals for which
the results of the sixth round of evaluation for colorectal
cancer surgery were disclosed, included 43 (100.0%) out of
a total of 43 tertiary hospitals, 86 (28.9%) out of a total of
298 general hospitals, and 6 (0.2%) out of a total of 2,942
hospitals [19]. Finally, this study analyzed tertiary hospi-
tals and general hospitals, with the exclusion of data from
the 6 hospitals that were poorly represented in the data set.

3. Measurement Variables

1) Colorectal cancer evaluation grade

The HIRA evaluated 20 indicators through the linkage
of health insurance claim information, research data based
on medical records, and death data of the Ministry of the
Interior and Safety on adults,(>18 years old) who re-
ceived colectomy due to primary colorectal cancer with
confirmed adenocarcinoma between January 1, 2016 and
December 31, 2016 [5]. The evaluation indicators consisted
of structural (1 item about the distribution of professional
personnel), process-related (8 items about diagnostic eval-
uation and the accuracy of medical records, 1 item about
patient education, 6 items about chemotherapy, 2 items
about radiotherapy), and outcome-related (mortality rate
and length of stay) variables. For total evaluation scores of
>90, 80~89, and 70~79 points, grades 1, 2, and 3 were as-
signed, respectively [5]. This study dichotomized the col-
orectal cancer evaluation grades, which were assigned
based on the distribution of the evaluation grades, as
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grade 1 and grades 2~3.

2) Mortality rate

The mortality rate was calculated using the number of
patients by hospital that died during their hospital stay or
within 30 days after colorectal resection surgery [5].

3) Length of stay

The length of stay was calculated, after a patients’ case-
mix adjustment according to the Korean diagnosis-related
groups that classifies patients based on disease and sur-

gery types [5].

4) Level of nurse staffing

Hospital nurse staffing levels were measured using the
nursing grade for general units [20]. According to this sys-
tem, inpatient reimbursement rates per day are set accord-
ing to grades assigned based on the number of beds per
nurse in the general unit. The nursing grade system for
general units bifurcates hospitals into two tiers. The high-
er tier consists of tertiary hospitals, and the lower tier in-
cludes general hospitals and other smaller medical institu-
tions. As the grades are calculated based on this classificat-
ion of institutions, this study standardized the grades ac-
cording to the classification used for general hospitals as
follows: grade 1, <2.5 beds per nurse; grade 2, >2.5~<3.0
beds per nurse; grade 3, > 3.0~ < 3.5 beds per nurse; grade
4, >3.5~<4.0 beds per nurse; grade 5, >4.0~<4.5 beds
per nurse; grade 6, >4.5~< 6.0 beds per nurse; and grade
7, >6.0 beds per nurse. Additionally, grade 0 was as-
signed to grade 1 for tertiary hospitals (<2.0 beds per
nurse) [12].

As the adjusted nursing grade refers to the number of
beds per nurse in the general unit, it was dichotomized in-
to grades 0~2. These grades adhered to the regulation of 5
inpatients per 2 nurses specified in Article 38 of the En-
forcement Regulation of the Medical Service Act [Annex
5], while grades 3~7 violated the Medical Service Act,
based on the bed occupancy rate in 2014 (tertiary hospi-
tals: 93.7%, general hospitals: 78.5%) [21].

5) Characteristics of hospitals

Hospitals were classified as tertiary or general hospitals
according the types of medical referral system, and by
ownership as public and educational foundation-owned
hospitals or others. Additionally, they were divided into
hospitals in Seoul and metropolitan cities (large cities) and
hospitals in provincial (do) regions (small cities and rural
areas).
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4, Data Collection

The colorectal cancer evaluation grade data (variables
about colorectal cancer evaluation grade, mortality rate,
and length of stay) were collected from the colorectal can-
cer evaluation site of the HIRA [3] in October 2018. Infor-
mation on hospital characteristics (type, ownership, and
area), including the nursing grade, was collected for each
hospital from the “Find a hospital/pharmacy DB” tool of
the HIRA [20] in the second quarter of 2016. The two data
sets were merged based on the hospital name and address.

5. Ethical Considerations

This study used publicly released secondary data and
attained a review exemption from the Institutional Review
Board of Changwon University (1040271-201812-HR-034).

6. Data Analysis

For data on differences in the colorectal cancer evalua-
tion grade, mortality rate, and length of stay according to
the characteristics of hospitals, categorical variables were
analyzed using Fisher’s exact test. Continuous variables
were analyzed with the independent t-test and the Mann-
Whitney U test after checking the normality of the distri-
bution. The influence of nurse staffing level on colorectal
cancer evaluation grades was analyzed with multivariate
logistic regression (evaluation grade 2~3=1, grade 1=0)
and its influence on the mortality rate was analyzed using
multivariate gamma regression [22]. Lastly, the influence
of nurse staffing level on length of stay was analyzed us-
ing hierarchical multivariate linear regression.

RESULTS

1. Characteristics of Hospitals

A total of 129 hospitals were analyzed, including ter-
tiary hospitals and 86 general hospitals. In terms of owner-
ship type, 79 hospitals were public or owned by an educa-
tional foundation, while 50 had other ownership struc-
tures, including medical corporations. In total, 117 hospi-
tals received grade 1 on the colorectal cancer evaluations,
while 12 received grade 2 or grade 3 evaluations, respec-
tively (Table 1).

2. Evaluation Grade, Mortality Rate and Length of Stay
by Hospital Characteristics

All the 43 (100.0%) tertiary hospitals received a grade of
1, while 12 (14.0%) general hospitals received grades of
2~3. These results indicate a significant difference between
hospital types. Out of the hospitals that adhered to the
Medical Service Act in nurse staffing, 85 (97.7%) received a
grade of 1 on the colorectal cancer evaluations. However,
out of the hospitals that violated the Medical Service Act,
10 (23.8%) received a colorectal cancer evaluation grade of
2 or 3, indicating a significant difference (x2= 1554, p<
.001). The mortality rate of colorectal cancer patients did
not vary significantly, depending on the characteristics of
hospitals.

The average length of stay in tertiary hospitals was 14.0
days, while in general hospitals it was 19.6 days, indicat-
ing a significant difference between the hospital types (t=
-7.58, p <.001). The length of stay (16.4 days) in public and
educational foundation owned hospitals was shorter than
in other hospitals (t=-4.37, p <.001), and the length of stay

Table 1. Colon Cancer Evaluation Grade, Mortality Rate, and Length of Stay by Hospital Characteristics (N=129)
Colon cancer Mortality Length of
evaluation grade 2 rate U stay t
Characteristics ~ Categories n 23 ) [ ®) D ®)
M=£SD M+SD
n (%) n (%)
Hospital type Tertiary hospital 43 43 (100.0) 0(0.0) 6.62" 1394137 182200 14.0+228 -7.58
General hospital 86 74 (86.0) 12 (14.0) (.010) 2.82+4.14 (.891) 19.6+4.52 (<.001)
Ownership Public and educational foundation 79 71(89.9) 8 (10.1) 016" 1.67£236 172950 16.4+4.02 -437
Others 50 46 (92.0) 4 (8.0) (765) 3.40+4.68 (227) 19.9+4.95 (<.001)
Urbanization Large cities 70 64 (91.4) 6 (8.6) 010" 1714211 184350 17.6+524 -0.47
Small cities and rural area 59  53(89.8) 6(10.2) (.771) 3.09+4.60 (287) 17.9+4.01 (.639)
Nurse staffing ~ Adherence 87 85(97.7) 2(2.3) 15547 1724248 1601.00 1631439 -5.48
level Violation 42 32(76.2) 10 (23.8) (<.001) 3.62+4.85 (.248) 20.7+3.94 (<.001)

T Fisher's exact test.
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(16.3 days) in hospitals that adhered to the Medical Service
Act was found to be significantly shorter than (20.7 days)
in hospitals that violated the Medical Service Act (t=-5.48,
p <.001) (Table 1).

3. Nurse Staffing Levels, Colorectal Cancer Evaluation
Grade and Mortality Rate

The likelihood of receiving a grade of 2 or above was sig-
nificantly lower (by 89%) in hospitals with an ownership
type of others, as compared to public and educational foun-
dation (OR=0.11, 95% CI=0.02~0.63, p=.013). Similarly, the
likelihood of receiving a grade of 2 or above for hospitals
that adhered to the Medical Service Act, was significantly
lower, (by 97%) in comparison to hospitals that violated
the Medical Service Act (OR=0.03, 95% CI=0.01~0.16, p <
.001). Based on the results of the analysis, a multivariate
gamma regression model was fit with statistical signifi-
cance, since the total deviance was less than 4 (deviance/
df=0.702, log-likelihood=-174.56, x’=40.62, p <.001). The
mortality rate of general hospitals was significantly higher
than that of tertiary hospitals, (B=0.58, p=.021) while the
mortality rate of hospitals that adhered to the Medical
Service Act was significantly lower than those that vio-
lated the Medical Service Act (B=-0.51, p=.019) (Table 2).

4, Nurse Staffing Levels and Length of Stay

There were no issues with conducting a linear regres-
sion analysis for this variable. Moreover, the variance in-
flation factor did not reveal the problem of multi-collinear-
ity (Variance Inflation Factor, VIF=1.476). The result of
residual analysis through the Durbin-Watson test was
1.87, which met the equal variance assumption. Among

Hospital Nurse Staffing

the characteristics of hospitals, in model 1, where hospital
type, ownership, and urbanization were input, type (general
hospitals; 3=.50, p <.001) and ownership (others; 3=.16, p=
.047) explained 32% of variation in length of stay (F=21.16,
p <.001). In model 2, where nurse staffing level was added
as an independent variable, type (general hospitals; 3=.44,
p <.001) and nurse staffing level (adherence; $=-.19, p=
.034) had a significant influence on length of stay. More-
over, nurse staffing level explained 34% of variation in
length of stay (F=17.48, p <.001). In other words, adding
nurse staffing level to the model increased its explanatory
power by 2% (Table 3).

DISCUSSION

This study was conducted to analyze the influence of
hospitals’ nurse staffing level on the quality of care recei-
ved by colorectal cancer patients, mortality rate, and length
of stay using secondary data released by the HIRA.

An adjusted nursing grade of 3 or more is referred to as
a situation wherein nurses care for more inpatients than
the standard prescribed in the Medical Service Act [21].
Such hospitals were found to have a lower likelihood of
obtaining a grade of 1 in the colorectal cancer evaluation.
Hospital nurse staffing levels are believed to affect color-
ectal cancer evaluation scores as mortality rate and length
of stay are included in the colorectal cancer evaluation
items and nurses’ activities are included in the various
process indicators [5]. For instance, the evaluation stand-
ard of the “pain before surgery evaluation rate” index is a
measure to evaluate pain and is used by doctors and nur-
ses, right from the patients’ first preoperative visit to sur-
gery. The evaluation standard for the “family cancer his-
tory” index is for doctors and nurses to check the patients’

Table 2. Logistic and Gamma Regression Analysis of the Colon Cancer Evaluation Grade and Mortality Rate (N=129)
Colon cancer .
. Mortality rate
Variables Categories evaluation grade
OR (95% CI) p B SE Wald p
Hospital type General hospital - - 0.58 0.25 5.35 021
(ref.: tertiary hospital)
Ownership Others 0.11 (0.02~0.63)  .013 0.24 0.22 1.13 .288
(ref.: public and educational foundation)
Urbanization Small cities and rural area 1.73 (0.37~8.04) 485 0.28 0.18 245 118

(ref.: large cities)

Nurse staffing Adherence
level (ref.: violation)

0.03 (0.01~0.16) <.001 -0.51 0.22 5.53 .019

X=40.62 (p < .001)
LL=-174.56 deviance/df=0.702

OR=o0dds ratio; CI=confidence interval; SE=standard error; LL=log-likelihood; df=degree of freedom.
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Table 3. Hierarchical Regression Analysis for the Influence of Nurse Staffing Level on Length of Stay (N=129)
Model 1 Model 2
Variables Categories
B SE B t [4 B SE B t p
Hospital type General hospital 501 081 50 622 <.001 436 08 44 511 <.001
(ref.: tertiary hospital)
Ownership Others 156 078 16 200 .047 101 081 .10 124 .217
(ref.: public and educational foundation)
Urbanization Small cities and rural area -0.79 070 -08 -113 261 -085 0.69 -09 -123 222
(ref.: large cities)
Nursing staffing  Adherence - - - -1.87 087 -19 -215 .034
levels (ref.: violation)
R? (4R? 34 36 (.02)
Adjusted R® 32 34
F (p) 21.16 (<.001) 17.48 (<.001)

SE=standard error.

family history of cancer, while the evaluation standard for
the “intestinal ostomy management education execution
rate” index is for details of intestinal stoma management,
including intestinal fistula skin management, and is re-
corded in patients’ medical records [5]. As the 17 process
indicators, (out of the 20 colorectal cancer evaluation in-
dicators) are evaluated based on whether healthcare serv-
ices have been provided to colorectal cancer surgical pa-
tients using a standardized protocol, it is predicted that
maintenance of appropriate levels of nurse staffing, are re-
lated with attaining higher scores [13]. According to U.S.
News & World Report, hospitals with the highest per-
formance in colorectal cancer surgery were those that had
high nursing staffing levels, and were certified as “Magnet
hospitals”[13].

The mortality rate of hospitals that adhered to the Me-
dical Service Act was found to be significantly lower than
hospitals that violated it. This finding is in line with the re-
sults of previous domestic and international studies that
have reported that higher hospital nursing staffing levels
were associated with lower inpatient mortality rates after
admission of surgical patients, including those with color-
ectal cancer [10-12]. In other words, if the nurse staffing
levels specified in the Medical Service Act are adhered to,
the mortality rate of colorectal cancer patients can be great-
ly reduced. This conclusion is supported by the fact that
the mortality rate of surgical patients in California, USA
decreased by 13% two years after a law mandating mini-
mum nurse staffing levels was enacted in 2004. The rate of
decrease was greater than what was observed in New
Jersey and Pennsylvania, where the minimum nurse staff-
ing level had not been enacted [23]. Moreover, the de-
crease in 12% in the mortality rate of inpatients, reported
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after the mandatory nurse staffing standard was imple-
mented in Queensland, Australia, further confirms our ar-
gument [10]. These international findings imply that bene-
ficial impacts of ensuring adequate nurse staffing can be
achieved in Korea, too.

This study demonstrated that in hospitals that adhered
to the Medical Service Act, the average length of stay was
shorter by 1.87 days than in hospitals that violated the
Medical Service Act. This is because appropriate levels of
nurse staffing enable the nursing needs of surgical pa-
tients to be satisfied and decrease the frequency of missed
nursing activities [24]. Moreover, it promotes patients’
early recovery by reducing complications such as pneu-
monia or sepsis [12]. An international study also reported
that higher hospital nurse staffing levels shortened the
length of stay of surgical patients [25,26]. On the other
hand, a domestic study with 22,289 patients who had had
knee or hip joint surgery, found that the length of stay in
hospitals with adjusted nursing grades of 2~3, 4~5, and
6~7 were longer by 6.54, 7.59, and 15.99 days than those
with grades of 0~1, respectively [14]. The mean length of
stay in Korean hospitals is about 16.1 days in 2015, which
is two times the OECD average of 8.2 days [27]. It has there-
fore been suggested that improving nurse staffing levels
will be helpful to safely shorten unnecessarily long hospi-
tal stays [10].

The current study confirmed that hospitals that com-
plied with the nurse staffing levels specified in the Medi-
cal Service Act had higher-quality colorectal cancer care, a
significantly lower mortality rate, as well as a shorter length
of stay for recovery. From these findings, the following
conclusions can be drawn. First, in terms of policy, pati-
ents’ safety should be ensured by increasing enforcement
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of nurse staffing regulations, so that all hospitals comply
with the nurse staffing levels specified in the Medical
Service Act [10,27,28]. Furthermore, based on the results of
this study, the nurse staffing level should be added to the
structural indicators that are used to evaluate the quality
of care in colorectal cancer. At present, the structural in-
dicators in hospitals include presence/absence of special-
ists in surgery, hematology-oncology, and pathology de-
partments. However, the USA takes into account the pres-
ence of full-time Intensive Care Unit (ICU) specialists in
hospitals, their nurse staffing level, as well as the label of a
“Magnet hospital”, in the selection of excellent hospitals
for colorectal surgery [13]. Furthermore, in Korea, the
nurse staffing level is utilized as a structural indicator to
evaluate the quality of hemodialysis care. Therefore, it
should also be considered when developing colorectal
cancer related policies. Clinical nursing managers should
find ways to sufficiently reflect the value of nursing in the
performance-based incentive system applied in various
areas, including colorectal cancer, which is executed by
the government and the HIRA. Nurses caring for color-
ectal cancer surgical patients should understand and im-
plement the process standard of care for colorectal cancer.
Moreover, additional research with a greater sample size
should be conducted on the influence of nurse staffing lev-
els on process-related indicators, patient health, and re-
source consumption such as length of stay or medical
costs. In addition, there is a need for research to develop
ways of improving the imbalanced distribution of nurses
across diverse hospitals and areas.

This study had limitations in its ability to reflect the in-
fluence of individual characteristics (sex, age, severity of
disease, hospitalization route, income level, etc.) of color-
ectal cancer patients on mortality and length of stay.
Additionally, this study was unable to take the nurse staff-
ing level of operating rooms and the ICU, or nurses’ edu-
cation level and clinical experience into consideration.
Further research is needed to clarify the influence of nurse
staffing levels on the quality of medical services under-
going colorectal cancer surgery, mortality rate, and length
of stay, using datasets constructed on the basis of National
Health Insurance administrative data at the individual
level. The results of such research could then be compared
with research conducted at the hospital level.

CONCLUSION

This study confirmed that hospital nurse staffing levels
should be maintained or improved, in compliance with
the Medical Service Act. This will help provide high-qual-

ity nursing services to surgical patients, reduce the sur-
gery-related mortality rate, and shorten the length of stay.
In addition, adherence to the Medical Service Act will help
to reduce variations in the nurse staffing level across areas
and hospitals. In the future, the nurse staffing level should
be included in the structure related indicators for color-
ectal cancer evaluation. Additionally, research data and
methodologies need to be developed to analyze the influ-
ence of the nurse staffing level on patient outcomes, length
of stay, medical cost, and nurse outcomes in various areas,
including but not limited to colorectal cancer. The nursing
community should work together to make proactive ef-
forts to ensure that the value of nursing is reflected in the
performance-based incentive system.
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