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HIGHLIGHTS
• Nursing care system without caregiver was offered as a solution for financial burden.
• Compared existing system, there is no significant difference in post stroke recovery.
• Comprehensive nursing care wards can be a good alternative against existing wards.
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ABSTRACT

The need for a comprehensive nursing care service ward (CNCW) is emerging, but few 
studies have investigated its medical validity. This study aimed to assess the effect of 
hospitalization on functional recovery and fall incidence in poststroke patients. This 
retrospective study enrolled 354 patients with subacute stroke between July 2017 and April 
2020. CNCW provided full caregiving and nursing to the patient. Baseline demographic and 
hospital data, including fall occurrence, were collected. Functional outcomes, including the 
Medical Research Council (MRC), Korean version of the Modified Barthel Index (K-MBI), 
and Korean version of the Mini-Mental State Examination (K-MMSE), were evaluated upon 
admission and discharge. One hundred seventy-two patients were hospitalized in CNCW 
among the 354 stroke patients. Initial and final K-MMSE and K-MBI were significantly 
higher in the CNCW group. The K-MMSE score gain was significantly lower in the CNCW 
group (p < 0.05). The fall occurrence was significantly higher in the CNCW group (p < 
0.01). Hospitalization in CNCW adversely affected cognitive function after stroke. Falls were 
detected more frequently and reported in CNCW.
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INTRODUCTION

Care for patients with stroke is important with neurological sequelae. In particular, subacute 
stroke patients with moderate or high disabilities must rely on others, mainly caregivers, 
for most of their daily activities [1]. In Korea, patients admitted to hospital wards are 
mainly cared for by their family members or caregivers. Caregivers’ employment incurs a 
social burden of approximately 2 trillion won per year, and the expenditure on caregiving is 
emerging as a social problem that goes beyond the economic burden of patients [2]. Korea 
has a longer hospitalization period than other countries do, and this issue is burdensome [3]. 
Currently, personal caregiving services are in the form of private contracts between patients 
and caregivers and are provided separately from the nursing system [4]. However, in Korea, 
caregivers are not systematically managed. Furthermore, 34.9% of medical institutions 
manage caregiving companies, and 40.6% evaluate companies indirectly rather than directly 
[5,6]. In addition, only 53.4% of hospitals have caregiver management departments [6]. 
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Meanwhile, only 37.4% of caregivers receive regular training, and the average training time 
annually is only 4.5 hours; hence, the education for caregivers is limited [7]. The Korean 
government previously attempted to establish hospitals without individual guardians to relieve 
the existing economic burden of nursing care and improve the quality of hospitalization 
services; based on this effort, it implemented a pilot project for comprehensive nursing 
care services in 2013 [8]. Comprehensive nursing care services are currently enforced by the 
government; however, hospital board members’ positions and leading intentions are essential 
until the service is settled. However, previous studies on comprehensive nursing care services 
were conducted with a focus on the adequacy of human resources, including the satisfaction of 
nurses and patients and the work stress of nurses; hence, the medical validity of such services 
has rarely been explored [2,9,10]. In the current study, we aimed to analyze the rehabilitation 
process of stroke patients admitted to a comprehensive nursing care service ward (CNCW) on 
the basis of specific indices to confirm the socioeconomic requirements of caregiving services 
and the validity of their medical aspects.

MATERIALS AND METHODS

Participants
This retrospective study targeted patients with subacute stroke who received inpatient 
rehabilitation treatment between July 2017 and April 2020. Data collection for this study 
was approved by the Ethics Committee of the Dong-Eui Hospital (No. 2021-04). Consent 
collection was not necessary because of the retrospective nature of the medical record 
investigation conducted in this study.

For patients with subacute stroke in this study, the subacute phase refers to a period of 15–90 
days until the date of admission to the rehabilitation medicine department [11,12]. The 
inclusion criteria for the study subjects were as follows: patients diagnosed with cerebral 
infarction or cerebral hemorrhage for the first time, patients with unilateral stroke, patients 
with stroke at the subacute stage (15 to 90 days after stroke onset), and patients over 18 years 
of age. The exclusion criteria were as follows: patients with recurrent stroke, patients with 
bilateral stroke lesions, patients with other diseases that may affect daily life function, and 
patients transferred to other wards or hospitals because of worsening conditions. Patients 
with a hospitalization period of less than 4 weeks were also excluded to evaluate the long-
term treatment effect of the CNCW. A total of 354 patients who received rehabilitation 
treatment within four weeks were included in the study. Patient characteristics were collected 
based on the information recorded at the time of hospitalization. Data on sex, stroke type, 
lesion location, morbidity, paralysis side, duration from onset to start of rehabilitation, 
treatment period, body mass index, and Charlson comorbidity index were collected. The 
inpatients were subjected to physical and occupational therapy by certified physical and 
occupational therapists, respectively. Each treatment was performed five times a week, 
twice daily for 30 min/day. In terms of the cost of the 2 wards, the CNCW calculated the 
average daily hospitalization cost, and the general ward set the total cost as the sum of the 
hospitalization cost and personal care cost. Medical expenses were excluded for both groups.

Differences between the comprehensive nursing care and general wards
The CNCW provides all nursing and caregiving services following patient hospitalization, on 
the premise of operating a separate ward. The CNCW provides nurses, nursing assistants, 
and caregiving support staff in charge of meeting the needs of patients, including nursing 
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assistance, personal hygiene, and meals. Dong-Eui Hospital is a general hospital, and 
according to the regulations of the Ministry of Health and Welfare, the ratios of nurses, 
nursing assistants, and support staff to patients in the CNCW are 1:10 or less, 1:25 or less, 
and 1:4, respectively. The general ward consisted only of nurses without nursing assistants, 
and the nurse-to-patient ratio was approximately 1:16. In this ward, patients’ guardians 
or private caregivers are in charge of caregiving. In the CNCW, nursing assistants and 
support staff continuously receive education on the nursing delivery system, patient safety 
management, and infection control. In this study, patients with cognitive impairment or 
those facing a high fall risk from hospitalization were excluded from the CNCW patient 
group prior to the evaluation of the Korean version of the Mini Mental State Examination 
(K-MMSE) scores, Korean version of the Modified Barthel Index (K-MBI) scores, and other 
indicators by 4 rehabilitation medicine specialists.

Functional ability evaluation and slip down rate
This study used the average Medical Research Council (MRC) score to measure the patients’ 
muscle strength. The doctor and physical therapist in charge averaged the muscle strength 
of the shoulder, elbow, wrist, finger, hip, knee, and ankle joints on the hemiplegic side, 
with scores ranging from 0 to 5. To evaluate the cognitive function, an occupational 
therapist performed the K-MMSE. The K-MMSE items consisted of endurance, memory 
registration and recall for time and space, attention and calculation, and language and 
space–time composition items. These items were measured with scores in the range of 
0–30 points. Patients’ functional abilities were evaluated by an occupational therapist 
using the K-MBI. The K-MBI consists of items pertaining to personal hygiene, bathing, 
eating, toilet use, undressing, stool and urine control, movement, walking, and wheelchair 
movement. Each item was scored in the range of 0–100 points. To assess the severity of the 
stroke, the attending physician used the National Institute of Health Stroke Scale (NIHSS) 
in the early stages of hospitalization. In terms of identifying neurological disorders, the 
NIHSS consists of items pertaining to consciousness, gaze, visual field, facial palsy, limb 
motor, ataxia, sensory, language, dysarthria, and extension and intension. These items 
were scored in the range of 0–42 points. NIHSS scores less than 6, between 7 and 15, and 
16 or higher were classified as mild, moderate, and severe strokes, respectively. Functional 
evaluation was performed on admission and discharge, and the effectiveness of functional 
recovery was calculated by dividing the difference between discharge and admission by the 
initial score. Injuries sustained from falling or slipping needed to be reported, and reports 
were corroborated by nurses under the guidance of seniors. These reports were ultimately 
managed by a treatment management team.

Statistical analysis
SPSS Statistics version 26.0 for Windows (IBM Corp, Armonk, NY, USA) was used for the 
statistical analysis. The 354 patients with subacute stroke included in the study were assigned 
to the CNCW group (n = 172) and general ward group (n = 182) to compare and analyze 
demographic differences. In addition, the functional evaluation scores of the two groups 
were compared along with the degree of functional recovery to confirm any statistically 
significant changes. Categorical variables were also compared and analyzed using the χ2-test 
and Fisher’s exact test, whereas continuous variables were compared and analyzed using the 
independent t-test.
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RESULTS

Data from 354 stroke patients were included in the analysis. Demographic characteristics of 
each group are presented in Table 1. In the CNCW, 51.4% of the patients were male, with an 
average age of 67.7 ± 11.75 years. In the general ward group, 48.5% of the patients were male, 
and the average age was 66.1 ± 12.13 years. There were no statistically significant differences in 
the demographic characteristics, including average sex and age, between the two groups. The 
average NIHSS scores were 7.39 ± 2.58 for the CNCW patients and 8.23 ± 3.2 for the general ward 
patients. The average NIHSS value was 0.8 lower in the CNCW group than in the general ward 
group, and this figure was statistically significant (p = 0.007). Table 2 shows the distribution of 
stroke severity based on the NIHSS scores. In the CNCW group, 45.6% and 54.5% of the patients 
were found to have mild and moderate strokes. In the general ward group, 35.5% and 64.5% of 
the patients had mild and moderate strokes. However, no statistically significant difference was 
found in the results (p = 0.052). The results of the functional evaluation and fall occurrence are 
presented in Table 3. K-MMSE and K-MBI scores in the early and late stages were relatively high 
in the CNCW group. The effectiveness of the K-MMSE recovery was significantly higher in the 
general ward group at 2.32 ± 2.04 than in the CNCW group at 2.78 ± 2.13 (p = 0.03). Likewise, 
the effectiveness of K-MMSE recovery was higher in the general ward group at 0.15 ± 0.15 than in 
the CNCW group at 0.12 ± 0.13 (p = 0.03). The incidence of falls was significantly higher in the 
CNCW group (p = 0.002). There were no significant differences between the 2 groups in terms of 
functional recovery in the other sectors.

https://doi.org/10.12786/bn.2022.15.e21
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Table 1. Demographics and clinical characteristics of the study participants
Characteristics CNCW (n = 182) GW (n = 172) p value
Age (yr) 67.7 ± 11.75 67.7 ± 11.75 0.21
Sex 0.77

Male 97 (53.3) 89 (51.7)
Female 85 (46.7) 83 (48.3)

Type 0.48
Ischemic 127 (69.8) 114 (66.3)
Hemorrhagic 55 (30.2) 58 (33.7)

Side 0.29
Right 96 (52.7) 81 (47.1)
Left 86 (47.3) 91 (52.9)

Lesion 0.06
Cortical 40 (22) 35 (20.3)
Subcortical 121 (66.5) 107 (62.2)
Brainstem 21 (11.5) 5 (2.9)
Cerebellum 0 (0) 25 (14.5)

BMI (kg/m2) 23.36 ± 3.19 23.98 ± 3.5 0.08
CCI score 3.77 ± 0.89 3.8 ± 1.09 0.76
Time to admission (day) 34.37 ± 21.81 34.02 ± 21.24 0.88
Length of stay (day) 83.02 ± 26.95 86.77 ± 25.53 0.18
NIHSS score 7.39 ± 2.58 8.23 ± 3.2 0.01*

Values are presented as mean ± standard deviation or number (%).
CNCW, comprehensive nursing care service ward; GW, general ward; BMI, body mass index; CCI, Charlson 
comorbidity index; NIHSS, National Institute of Health Stroke Scale.
*p < 0.05 was considered statistically significant.

Table 2. Distribution of stroke severity on each ward
Wards Mild Moderate Severe Total p value
CNCW 83 (45.6) 99 (52.4) 0 (0) 182 (100)

0.052
GW 61 (35.5) 111 (64.5) 0 (0) 172 (100)
NIHSS scores less than 6, between 7 and 15, and 16 or higher were classified as mild, moderate, and severe 
strokes, respectively.
CNCW, comprehensive nursing care service ward; GW, general ward; NIHSS, National Institute of Health Stroke Scale.
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As for the cost, the average daily cost was 176,395 won for the CNCW group and 200,662 won 
for the general ward group (admission fee of 70,662 won + personal care expenses of 130,000 
won). Thus, the CNCW was estimated to be about 88% cheaper than the general ward. In 
addition, the actual self-burden was estimated to be 42,150 won for the CNCW group and 
148,500 won for the general ward group (hospitalization fee of 18,500 won + personal care 
expenses of 130,000 won). In this case, the CNCW was 28% cheaper than the general ward 
(national policy grants and public health insurance are applied).

DISCUSSION

The cost and resource issues involved in nursing care service is expected to be deepen as 
changing social structure into aging population and one person household. To solve these 
issues, the Korean government introduced comprehensive nursing care services, but the 
actual medical effectiveness of the system has not been studied. An important difference 
between the CNCW and general ward is that care is not taken on a one-on-one basis. Care is 
an important task that involves not only the continuous evaluation of patients’ daily activities 
and requirements, such as meal assistance, personal hygiene, bathing, and toilet use, but 
also education and feedback on deficiencies [13]. Based on this institutional and clinical 
background, we identified the need to evaluate the impact of the CNCW on clinical value. 
According to the results of this study, hospitalization in the CNCW did not significantly affect 
the recovery of motor function based on MRC and K-MBI scores (p > 0.05). This outcome 
was possibly due to professionally educated caregivers, even those assigned to multiple 
patients, being able to contribute to functional recovery by providing sufficient feedback on 
daily care [14]. Meanwhile, no difference was observed in the rehabilitation facilities where 
motor function rehabilitation was mainly performed. According to previous studies, CNCWs 
do not provide emotional support to patients [15]. However, given that patients’ recovery 
of motor function at the time of discharge can be reduced by affective problems [16,17], 
and that family mediated exercise activities help patients achieve functional recovery [18], 
CNCWs can be regarded as important facilities. The degree of recovery based on the K-MMSE 
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Table 3. Initial and final functional outcome and gain according to previous studies and fall occurrence
Outcomes CNCW GW p value
MRC scale average

Initial 2.21 ± 0.84 2.1 ± 0.89 0.220
Final 2.78 ± 0.75 2.64 ± 0.78 0.096
Gain 0.57 ± 0.41 0.54 ± 0.31 0.537
Effectiveness* 0.34 ± 0.35 0.34 ± 0.29 0.869

K-MMSE
Initial 23.95 ± 4.45 22.45 ± 5.17 0.004‡

Final 26.27 ± 3.44 25.24 ± 4.26 0.013†

Gain 2.32 ± 2.04 2.78 ± 2.13 0.036†

Effectiveness* 0.12 ± 0.13 0.15 ± 0.15 0.027†

K-MBI
Initial 46.92 ± 20.15 41.72 ± 20.79 0.017†

Final 65.10 ± 18.91 59.32 ± 20.34 0.006‡

Gain 18.36 ± 15.72 17.66 ± 12.11 0.635
Effectiveness* 0.65 ± 1.04 0.67 ± 0.76 0.889

Fall occurrence 0.15 ± 0.41 0.05 ± 0.21 0.002‡

Values are presented as mean ± standard deviation.
CNCW, comprehensive nursing care service ward; GW, general ward; MRC, Medical Research Council; K-MMSE, 
Korean version of Mini-Mental State Examination; K-MBI, Korean version of the Modified Barthel Index.
*Effectiveness is calculated as: Effectiveness = (Final Score − Initial Score)/Initial Score.
Statistically significant differences were indicated †p < 0.05 and ‡p < 0.01.
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score was lower in the CNCW group than that in the general ward group. The recovery of 
poststroke enhancement can be affected in a combinational environment because of various 
influencing factors, such as sex, age, education level, patient participation in treatment, 
and underlying diseases [19]. In this study, the results were considered to be ceiling effects 
with lower recovery because of the high initial K-MMSE and low NIHSS scores in the CNCW 
group, which is consistent with previous studies [18]. In addition, cognitive function recovery 
can be negatively affected by affective problems [20] caused by a lack of emotional support, 
which is a disadvantage of the aforementioned integrated nursing and caregiving service 
ward [15]. The incidence of falls in the CNCW group was higher than that in the general ward 
group, which is consistent with the report by Son et al. [21], who analyzed falls in patients 
in a CNCW for 4 years. Previously, fall incidences were reported in cases of actual injuries; 
however, reports of falls not involving physical injuries have gradually increased, given the 
emphasis on patient safety issues and the conduct of medical institution evaluations. As 
falls are voluntarily reported by patients and nearby medical personnel, reports may actually 
be omitted, and the rate of omitted reports may be 25% [22,23]. Most falls occur with no 
witnesses and nurses around [24-26]. Through longer contact between patients and nurses, 
patients can receive help quickly, and the possibility of injury is minimized, resulting in 
higher reporting rates of minor falls [21]. Relative to the general ward, the CNCW in our 
hospital increased the duration of face-to-face interactions between nurses and patients by 
reducing the number of patients per nurse by more than 50% and increasing the number of 
regular nurse rounds. In other words, the higher incidence of falls in the CNCW than in the 
general ward is attributed to the ward’s higher reporting rate of minor falls without injuries, 
which can be regarded as a positive effect in terms of patient safety [21]. Except for the 
MMSE, the MRC, MBI, and activities of daily living scores are not related to the type of ward. 
In terms of cost, admission to a CNCW can be a good economic choice for patients who need 
motor function recovery as CNCWs appear to be about 88% cheaper than general wards.

This study had several limitations. First, there is little published data that can be used for 
comparison; therefore, the interpretation of the results is limited. Second, owing to the 
limitations of the retrospective research method, it was not possible to evaluate the quality 
of treatment and patients’ motivation or participation in treatment. Third, caregivers in the 
general wards were a mix of family and private caregivers, but they were not distinguished 
in the study. Fourth, there might be significant differences in the initial evaluation of the 
K-MMSE and K-MBI scores between the two groups because of the restrictions on CNCW 
hospitalization for patients with low cognitive function or a high fall risk. These differences 
might have affected the results pertaining to the degree of functional recovery. Fifth, there 
was no statistically different distribution of stroke severity between the 2 wards, but there was 
a significant difference of about 0.8 in the average NIHSS score. This difference might have 
affected the results for the functional recovery of the CNCW group, which was a relatively mild 
patient group. Sixth, the possibility that a patient's mood influenced the recovery of cognitive 
and physical functions was discussed; however, due to the limitations of the retrospective 
research method, the patients’ moods during hospitalization in the study were inferred based 
on existing research data. Finally, in addition to the affective and ceiling effects, several factors 
can affect the recovery of patients’ cognitive function, but such factors were not considered in 
the study because of the limitations of the retrospective research approach.

In conclusion, hospitalization in integrated nursing and caregiving service wards not only 
helps relieve physical fatigue and financial burden on patients and their family members and 
prevents the spread of infectious diseases [27], but also provides a good treatment option 
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with positive effects in terms of reducing fall accidents and improving the recovery of motor 
functions in stroke patients. Compared to the general ward group, the CNCW group in this 
study exhibited differences in cognitive function recovery. Given that functional recovery 
is influenced by various factors, such as sex, age, education level, patient participation in 
treatment, and underlying diseases, systematic research is needed in the future.
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