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Purpose: The present study investigated the association between nurse staffing and health outcomes among psychiatric inpatients in Ko-

rea by assessing National Health Insurance claims data. Methods: The dataset included 70,136 patients aged 19 years who were inpatients 

in psychiatric wards for at least two days in 2016 and treated for mental and behavioral disorders due to use of alcohol; schizophrenia, 

schizotypal and delusional disorders; and mood disorders across 453 hospitals. Nurse staffing levels were measured in three ways: regis-

tered nurse-to-inpatient ratio, registered nurse-to-adjusted inpatient ratio, and nursing staff-to-adjusted inpatient ratio. Patient outcomes 

included length of stay, readmission within 30 days, psychiatric emergency treatment, use of injected psycholeptics for chemical restraint, 

and hypnotics use. Relationships between nurse staffing levels and patient outcomes were analyzed considering both patient and system 

characteristics using multilevel modeling. Results: Multilevel analyses revealed that more inpatients per registered nurse, adjusted inpatients 

per registered nurse, and adjusted inpatients per nursing staff were associated with longer lengths of stay as well as a higher risk of read-

mission. More adjusted inpatients per registered nurse and adjusted inpatients per nursing staff were also associated with increased hyp-

notics use but a lower risk of psychiatric emergency treatment. Nurse staffing levels were not significantly associated with the use of in-

jected psycholeptics for chemical restraint. Conclusion: Lower nurse staffing levels are associated with negative health outcomes of psy-

chiatric inpatients. Policies for improving nurse staffing toward an optimal level should be enacted to facilitate better outcomes for psychi-

atric inpatients in Korea.
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INTRODUCTION

Although Korea has observed substantial improvements to the 

quality of mental health care services, national statistics suggest 

further efforts are needed to improve mental health care efficacy. 

The average length of stay (LOS) for psychiatric patients has in-

creased in Korea over the last 10 years [1]. For instance, the av-

erage LOS in 2017 was 168 days, five times higher than the av-

erage observed within other Organization for Economic Coopera-

tion and Development (OECD) countries (29.4 days). In 2011, the 

psychiatric readmission rate for schizophrenia in Korea was 

19.4%, the second highest among all OECD countries [2]. Addi-

tionally, incidence rates of psychiatric emergency treatment and 

the use of hypnotics among patients (diagnosed with mental and 

behavioral disorders due to use of alcohol; schizophrenia, schizo-

typal and delusional disorders; and mood disorders) showed an 

increasing trend between 2015 to 2019 in Korea [3,4]. Psychiatric 

emergency treatment (reimbursed by Korean National Health In-

surance) includes assessing patients’ psychiatric symptoms 

through emergent interviews, applying seclusion and restraints in 

order to prevent harmful behaviors to themselves or others, and 

ongoing assessments until stabilization [5]. Thus, investigating 

factors associated with LOS, readmissions, and treatment 

amount, including pharmacological treatment, is worthwhile. 

Nurse staffing is an important factor that influences patient 

safety and recovery. Staffing issues are also important for health 

policy provisions that establish domestic legal standards, which 

ensure compliance at each hospital. In Korea, standards for nurse 

staffing in psychiatric wards are stipulated in the Enforcement 

Rule of the Act on the Improvement of Mental Health and the 

Support for Welfare Services for Mental Patients, Article 11, 
Paragraph 2 [6]. According to this Article, one nurse is assigned 

to 13 psychiatric inpatients, and half of the registered nurse ca-

pacity can be substituted by nurse assistants [6]. This standard is 

considered insufficient to ensure adequate nurse staffing in com-

parison with standards elsewhere. For example, in the US state 

of California licensed nurse-to-patient ratio during one shift for 

acute psychiatric wards is 1:6 [7], while in Japan the employed 

nurse-to-inpatient ratios for the number of psychiatric beds are 

1:3 or 1:4 [8,9]. Therefore, it is essential to identify associations 

between nurse staffing and health outcomes among psychiatric 

inpatients in order to review and revise legal standards in Korea. 

According to previous studies, higher nurse staffing levels 

were linked to reduced LOS [10,11], readmission rates [12,13], 
and mortality among medical or surgical patients [14]. Higher 

nurse staffing levels were also associated with fewer medical er-

ror incidences, pressure ulcers, and patient falls with injuries [15]. 

Several studies also examined associations between nurse staff-

ing and health outcomes among psychiatric inpatients. Some re-

ported that a greater number of psychiatric nurses were related 

to decreased LOS [16,17], and more total nurses were associated 

with fewer psychiatric readmissions within 30 days [18]. Other 

studies investigated the relationship between nurse staffing and 

seclusion/restraint use, observing inconsistent results [19-22]. 

However, the amount of research conducted in this area is lim-

ited, especially in Korea. Moreover, the research conducted to 

date focuses on the influence of nurse staffing on general health 

outcomes among psychiatric inpatients considering a few health 

outcome variables. Therefore, this issue warrants further atten-

tion. 

Health outcomes related to psychiatric nursing care services 

can include LOS, readmissions, use of seclusion/restraints, use of 

injected psycholeptics for chemical restraint, and hypnotics use. 

Improving the quality of care services with adequate nurse staff-

ing was previously shown to help prevent unnecessary extension 

of hospitalizations and readmissions [23,24]. Research suggested 

that mental health nurses played an important role in reducing 

restrictive interventions, such as seclusion and mechanical or 

chemical restraint, by providing therapeutic interventions to aid 

patients who are at risk of harming themselves or others [25,26]. 

Furthermore, sleep disturbances were prevalent among psychiat-

ric patients [27], and nurses were in a prime position to help pa-

tients achieve adequate sleep by providing environmental, 
non-pharmacological, and pharmacological interventions [28,29]. 

Thus, it is necessary to investigate the relationship between 

nurse staffing and these important patient outcomes within psy-

chiatric wards. The present study investigated the association 

between nurse staffing and health outcomes of psychiatric inpa-

tients (LOS, readmission, psychiatric emergency treatment, use 

of injected psycholeptics, and hypnotics use) using National 

Health Insurance claims data from Korea.

334

https://jkan.or.kr

Park, Suin · Park, Sohee · Lee, Young Joo · Park, Choon-Seon · Jung, Young-Chul · Kim, Sunah

https://doi.org/10.4040/jkan.19203



1. Conceptual framework

The conceptual framework for this study was based on the 

Patient Care Delivery Model (PCDM) which conceptualizes the 

delivery of nursing care services to a patient care unit within a 

hospital [30]. It focused on the interdependent and dynamic in-

teractions among inputs (characteristics of patients, nurses, sys-

tems, and system behaviors), throughputs (interventions, per-

ceived work environment, and environmental complexity), inter-

mediate outputs (staffing utilization level), and distal outputs (pa-

tient, nurse, and system outputs). PCDM proposed that the inputs 

yield distal outputs through the throughput processes which are 

influenced by throughput factors in the patient care delivery sub-

system and affect the intermediate outputs. This study focused 

on the relationship between input factors, especially system be-

haviors such as nurse staffing levels, and output factors which 

are finally obtained from input factors as the intermediate vari-

ables that could be included in the throughput processes but were 

not available in the National Health Insurance claims data. Input 

factors consist of patient and system characteristics as well as 

system behaviors, such as nurse staffing level. Output factors 

consist of LOS, readmission within 30 days, psychiatric emer-

gency treatment, use of injected psycholeptics for chemical re-

straint, and hypnotics use (Supplement 1). 

METHODS

1. Design

This study was a secondary analysis of National Health Insur-

ance claims data aiming to examine the relationships between 

nurse staffing level and health outcomes of psychiatric inpatients.

2. Data source

We used the National Health Insurance claims data submitted 

to the Health Insurance Review and Assessment Service (HIRA). 

Data were submitted by psychiatric wards from tertiary and gen-

eral hospitals, hospitals (see below), psychiatric hospitals, and 

clinics. In Korea, based on the Enforcement Rule of the Act on 

the Improvement of Mental Health and the Support for Welfare 

Services for Mental Patients, psychiatric clinics were allowed to 

have 49 or fewer beds for inpatient care. One hospital type in 

Korea (designated as simply “hospitals” above) may be regarded 

as an intermediate stage between that of clinics and general hos-

pitals in terms of the number of departments, beds, facilities, or 
a staffing capacity. We also used medical resource information 

data and estimation reports on differentiating policies for hospi-

talization fees in medical aid psychiatric departments provided by 

the HIRA. After obtaining approval from the Institutional Review 

Board of the Y University Health System (Approval No.: Y-2018-

0089) and approval for our research project from the HIRA, we 

were provided with HIRA data. The dataset did not include any 

information on the individuals or hospitals and did not allow for 

data export. To construct a dataset for the analyses in the cur-

rent study, we selected all claims data submitted to the HIRA for 

psychiatric inpatient care in 2016 and combined it with hospital 

data (medical resource information data and estimation reports 

on differentiating policies for hospitalization fees in medical aid 

psychiatric departments) from the same year. As this study was 

a secondary analysis of public access data, it did not require in-

formed consent. 

3. Study sample 

The final data comprised 70,136 inpatients from 453 hospitals 

after screening for inclusion and exclusion criteria. Figure 1 

showed the process of the data construction. When merging pa-

tient data and hospital data, 5,434 patients had no corresponding 

hospital data and so were removed. The final dataset had no 

missing components. 

1) Inclusion criteria

We included the data from tertiary hospitals, general hospitals, 
hospitals, psychiatric hospitals, and clinics that 1) claimed reim-

bursement for psychiatric inpatient services whose primary diag-

nosis code was F10.x, F2.x, or F3.x according to the International 

Statistical Classification of Diseases and Related Health Problems, 
10th Revision (ICD-10); 2) submitted estimation reports on the 

differentiating policies for hospitalization fees in medical aid psy-

chiatric departments; 3) reported at least one registered nurse 

(RN) and three or more nursing staff working for psychiatric 

departments; and 4) treated at least one inpatient per day in a 

psychiatric ward. According to ICD-10, F10-code indicates 

“mental and behavioral disorders due to use of alcohol”; the F2-
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code indicates “schizophrenia, schizotypal or delusional disor-

ders”; and F3-code indicates “mood disorders”. These diagnostic 

groups were selected considering specific clinical manifestations 

such as psychiatric symptoms and treatment mechanisms 

[18,27,31].
We included data from patients aged 19 years or older who 

stayed in a psychiatric ward for at least two days in 2016. All pa-

tients had F10.x, F2.x, or F3.x as the primary diagnosis. Patients 

who stayed for two or more days in 2016 needed to be dis-

charged the same year in order to be included. If patients were 

hospitalized several times in 2016, the first hospitalization was 

selected for analysis. 

2) Exclusion criteria

Hospitals that closed in 2016 were excluded, and patients who 

were discharged due to death were excluded. 

4. Nurse staffing level

Nurse staffing level refers to the nurse-to-patient ratio (num-

ber of patients per nurse) and was measured in three ways. 

1) RN-to-inpatient ratio

The RN-to-inpatient ratio (number of inpatients per RN) was 

calculated as the average number of inpatients per day divided by 

the average number of employed psychiatric nurses per day in 

each hospital.

Tertiary, general, hospital, psychiatric
hospitals, and clinics which claimed

reimbursement for psychiatric
inpatient services to inpatients (>19 yr)

with F10.x, F2.x, and F3.x in 2016
: 710 hospitals (97,313 inpatients)

Psychiatric inpatients (>19 yr) with
F10.x, F2.x, and F3.x hospitalized in
tertiary, general, hospital, psychiatric

hospitals and clinics in 2016
: 97,313 inpatients

Submitted estimation reports on the
differentiating policies for

hospitalization fees in medical aid
psychiatric departments in 2016

: 502 hospitals (93,179 inpatients)

At least 1 RN & at least 3 nursing
staff in psychiatric ward:

472 hospitals
(92,068 inpatients)

1 or more average inpatients per day:
468 hospitals

(91,871 inpatients)

First psychiatric hospitalization
for 2 or more days
: 96,163 inpatients

Discharge in 2016
: 76,882 inpatients

Missing hospital data
in patient data

: 5,434 inpatients

Excluding criteria
- Closed hospitals in 2016
: 15 hospitals (1,222 inpatients)

- Discharge due to death
: 90 inpatients

71,448 inpatients
in 468 hospitals

70,136 inpatients
in 453 hospitals

Merged by hospital ID

Hospital data Patient data

F10.x=Mental and behavioral disorders due to use of alcohol; F2.x=Schizophrenia, schizotypal and delusional disorders;  

F3.x=Mood disorders; Nursing staff=Total of registered nurses and nurse assistants; RN=Registered nurse.

Figure 1. Process of data construction (Park Suin. Nurse staffing and health outcomes of  

psychiatric inpatients [dissertation]. 2019. p.22).
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2) RN-to-adjusted inpatient ratio 

The RN-to-adjusted inpatient ratio (number of adjusted inpa-

tients per RN) was calculated as the average number of adjusted 

inpatients per day divided by the average number of employed 

psychiatric nurses per day in each hospital. The number of ad-

justed inpatients was the sum of the inpatients, outpatients, and 

daycare patients. This considered three outpatients as one inpa-

tient, and two daycare patients as one inpatient, based on the 

Enforcement Rule of the Act on the Improvement of Mental 

Health and the Support for Welfare Services for Mental Patients, 
Article 11, Paragraph 2 [6]. 

3) Nursing staff-to-adjusted inpatient ratio

The nursing staff-to-adjusted inpatient ratio (number of ad-

justed inpatients per nursing staff) was measured as the average 

number of adjusted inpatients per day divided by the average 

number of employed psychiatric nursing staff per day in each 

hospital. The nursing staff is the sum of the total number of RNs 

and nurse assistants working in the inpatient ward, outpatient 

department, and daycare ward within the mental health depart-

ment. The number of nurse assistants was counted as nursing 

staff within the range of half of the total number of nursing staff 

[6]. 

Each nurse staffing variable was included separately in the 

multilevel models: Model A included the RN-to-inpatient ratio; 

Model B included the RN-to-adjusted inpatient; and Model C in-

cluded the nursing staff-to-adjusted inpatient ratio.

5. Health Outcomes

Dependent variables in this study included five outcomes mea-

sured at the patient level. 

1) Length of stay (LOS)

LOS was calculated as the total number of days in psychiatric 

hospitalization due to F10.x, F2.x, or F3.x as the primary diag-

nosis. 

2) Readmission within 30 days

We calculated psychiatric readmission within 30 days after 

discharge, including readmissions to the same ward and other 

psychiatric ward. We excluded cases in which the discharge and 

readmission dates were the same, as well as patients who were 

discharged from December 2 to 31, 2016, as we were unavailable 

to fully trace readmission within 30 days post-discharge.

3) Psychiatric emergency treatment

As mentioned above, psychiatric emergency treatment, coded 

NN100 in the National Health Insurance claims data, is defined 

as assessing patients’ psychiatric symptoms through emergent 

interviews followed by the administration of seclusion and re-

straints to prevent harmful behaviors to themselves or others [5]. 

Psychiatric emergency treatment was calculated as the total 

number of NN100 code claims filed during an inpatient’s hospi-

talization. 

4) Use of injected psycholeptics for chemical restraint

Use of injected psycholeptics for chemical restraint refers to 

the cumulative Defined Daily Dose (DDD) of haloperidol, loraze-
pam, and/or olanzapine in parenteral injections classified as tran-

quilizers (Classification Code 117) by the Ministry of Food and 

Drug Safety based on the Regulation on Codes for Classification 

of Drugs and Other Products [32,33], with the exception of 

long-acting agents.

5) Hypnotics use

Hypnotics use was the DDD of flunitrazepam, flurazepam, tri-
azolam, and/or zolpidem (benzodiazepine derivatives and benzo-

diazepine-related drugs group), as well as doxepin (the antide-

pressants group) based on the Anatomical Therapeutic Chemical 

classification [32] among oral agents classified as hypnotics and 

sedatives (Classification Code 112) by the Ministry of Food and 

Drug Safety based on the Regulation on Codes for Classification 

of Drugs and Other Products [33].

6. Patient and system characteristics

We adjusted our multilevel analyses for both patient and system 

characteristics (selected from within the dataset and based on 

previous studies) to examine the associations between nurse 

staffing levels and patient outcomes. Patient characteristics in-

cluded age, gender, type of insurance, diagnosis, previous psy-

chiatric hospitalization within the last year, number of psychiatric 

sub-diagnoses, number of physical sub-diagnoses, and Elix-
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hauser Comorbidity Measures (ECM) score for the last year [34-

37]. LOS, which is one of the outcomes, was additionally adjusted 

as a patient characteristic when analyzing the association between 

nurse staffing levels and other outcomes (readmission, psychiat-

ric emergency treatments, use of injected psycholeptics for 

chemical restraint, and hypnotics use) based on previous studies 

[18,21,38]. An insomnia sub-diagnosis was also additionally ad-

justed during the analysis of the relationship between nurse 

staffing and hypnotics use; this is because hypnotic drugs are 

usually prescribed to treat insomnia [39]. System characteristics 

included type of hospital, size, ownership, teaching, location, bed 

operation rate, and RN proportion (the ratio of RNs to total nurs-

ing staff) [17,18,34,37,40]. We did not adjust for the number of 

doctors per 100 patients due to the number of doctors being 

Table 1. Patient and System Characteristics, System Behaviors, and Health Outcomes at the Individual Level  (N=70,136)

Variables n (%)
Length of stay

Readmission 

within 30 days

(n=65,433)†

Psychiatric emergency 

treatment

Use of injected 

psycholeptics
Hypnotics use

M±SD p % p M±SD p M±SD p M±SD p

Patient characteristics

    Age group (yr)

        <40a 15,721 (22.4) 42.48±48.31 <.001 20.2 <.001 0.28±0.58 <.001 3.50±9.11 <.001 0.25±0.48 <.001

        40~49b 17,129 (24.4) 50.81±56.19 c>b,d>a 25.4 0.25±0.54 a>b>c>d 2.75±6.75 a>b>c>d 0.36±0.59 b,c>d>a

        50~59c 20,192 (28.8) 52.90±58.59 26.3 0.23±0.50 2.28±5.30 0.37±0.63

        ≥60d 17,094 (24.4) 51.25±57.45 18.2 0.20±0.48 1.78±5.10 0.28±0.50

    Gender

        Male 44,105 (62.9) 52.16±57.69 <.001 25.3 <.001 0.25±0.54 <.001 2.49±6.43 .003 0.34±0.57 <.001

        Female 26,031 (37.1) 45.40±51.86 18.3 0.21±0.50 2.64±7.06 0.26±0.51

    Type of insurance

        Medical aid 27,394 (39.1) 61.01±63.39 <.001 31.6 <.001 0.18±0.50 <.001 2.17±6.17 <.001 0.38±0.61 <.001

        Health insurance 42,742 (60.9) 42.37±48.78 17.0 0.27±0.54 2.78±6.96 0.27±0.50

    Diagnosis

        F10.xa 26,498 (37.8) 50.07±55.82 <.001 27.0 <.001 0.29±0.55 <.001 2.37±4.86 <.001 0.40±0.58 <.001

        F2.xb 24,267 (34.6) 60.19±61.20 b>a>c 23.4 0.21±0.54 a>b>c 2.58±7.72 b,c>a 0.21±0.45 a>c>b

        F3.xc 19,371 (27.6) 35.89±44.14 15.9 0.19±0.47 2.73±7.35 0.34±0.58

    Previous psychiatric hospitalization within the last year

        No 41,284 (58.9) 39.38±45.50 <.001 13.2 <.001 0.25±0.52 <.001 2.69±6.73 <.001 0.27±0.49 <.001

        Yes 28,852 (41.1) 64.35±64.90 35.8 0.22±0.54 2.34±6.57 0.38±0.62

    Number of psychiatric sub-diagnoses

        0a 20,867 (29.7) 44.41±53.51 <.001 23.1 .202 0.17±0.45 <.001 1.88±5.59 <.001 0.14±0.41 <.001

        1b 22,676 (32.3) 47.27±53.75 d>c>b>a 22.6 0.22±0.50 d>c>b>a 2.41±6.52 d>c>b>a 0.31±0.54 d>c>b>a

        2c 15,471 (22.1) 52.35±56.76 22.9 0.26±0.55 2.84±6.56 0.44±0.62

        ≥3d 11,122 (15.9) 60.62±60.20 22.1 0.36±0.64 3.67±8.54 0.48±0.66

    Number of physical sub-diagnoses

        0a 22,360 (31.9) 42.42±53.25 <.001 27.0 <.001 0.18±0.46 <.001 1.83±4.90 <.001 0.30±0.58 <.001

        1b 14,091 (20.1) 46.03±53.94 d>c>b>a 23.4 0.24±0.52 d>c>b>a 2.17±5.48 d>c>b>a 0.30±0.54 d>a,b,c

        2c 10,678 (15.2) 51.73±55.74 21.1 0.26±0.55 2.66±6.96 0.29±0.51

        ≥3d 23,007 (32.8) 57.94±57.86 18.9 0.28±0.58 3.42±8.37 0.36±0.58

    ECM score for the last year

        0a 7384 (10.5) 47.88±53.18 <.001 13.2 <.001 0.31±0.56 <.001 2.85±6.61 <.001 0.22±0.43 <.001

        1b 9992 (14.2) 49.63±54.93 c>a,d 19.4 0.23±0.51 a>b,c,d 2.49±6.29 a>b,c,d 0.23±0.46 d>c>a,b

        2c 12025 (17.2) 51.24±56.41 21.2 0.24±0.53 2.53±6.87 0.26±0.50

        ≥3d 40735 (58.1) 49.52±56.11 25.7 0.22±0.52 2.51±6.71 0.37±0.61

    Length of stay (day)

        <30 33778 (51.6) - 21.4 67.72 0.18±0.41 -26.34 1.86±4.29 -27.55 0.32±0.55 0.84

        ≥30 31655 (48.4) - 24.1 <.001 0.29±0.62 <.001 3.25±8.40 <.001 0.31±0.54 .399

    Insomnia sub-diagnosis

        No 40,934 (58.4) 46.29±53.89 <.001 21.7 <.001 0.22±0.50 <.001 2.10±5.66 <.001 0.08±0.30 <.001

        Yes 29,202 (41.6) 54.37±57.81 24.2 0.26±0.56 3.16±7.83 0.64±0.64
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Table 1. Continued

Variables n (%)
Length of stay

Readmission 

within 30 days

(n=65,433)†

Psychiatric emergency 

treatment

Use of injected 

psycholeptics
Hypnotics use

M±SD p % p M±SD p M±SD p M±SD p

System characteristics

    Types of hospitals

        Tertiarya 2,945 (4.2) 23.27±19.82 <.001 8.7 <.001 0.15±0.39 <.001 3.74±9.41 <.001 0.10±0.28 <.001

        Generalb 10,414 (14.8) 31.04±35.98 c,d,e>b>a 12.7 0.16±0.45 c>d>a,b.e 3.00±8.10 a>b>c>d,e 0.20±0.42 e>c>d>b>a

        Hospitalc 34,553 (49.3) 53.85±58.34 25.4 0.26±0.56 2.51±6.40 0.36±0.60

        Psychiatricd 18,379 (26.2) 55.39±59.01 24.5 0.25±0.53 2.25±5.32 0.31±0.50

        Clinice 3,845 (5.5) 55.14±61.14 27.7 0.16±0.45 2.12±7.75 0.39±0.58

    Number of total beds

        200a 17,516 (25.0) 53.46±57.82 <.001 26.0 <.001 0.30±0.58 <.001 2.59±6.90 <.001 0.34±0.56 <.001

        200~399b 32,801 (46.8) 54.20±58.59 a,b>c 24.6 0.22±0.51 a>b>c 2.30±5.85 c>a>b 0.36±0.62 b>a>c

        ≥400c 19,819 (28.2) 38.76±46.65 16.8 0.20±0.50 2.91±7.65 0.22±0.44

    Ownership

        Private 61,903 (88.3) 50.50±56.51 <.001 23.8 <.001 0.24±0.53 <.001 2.54±6.67 .446 0.34±0.56 <.001

        Public 8,233 (11.7) 43.28±48.71 14.0 0.18±0.51 2.60±6.69 0.15±0.37

    Teaching

        No 57,653 (82.2) 52.20±57.72 <.001 24.9 <.001 0.25±0.54 <.001 2.39±6.29 <.001 0.35±0.57 <.001

        Yes 12,483 (17.8) 37.90±43.27 12.7 0.19±0.48 3.25±8.17 0.15±0.35

    Location

        Seoula 8,983 (12.8) 45.93±50.30 <.001 18.5 <.001 0.26±0.55 <.001 2.23±6.36 <.001 0.15±0.36 <.001

        Other metropolitanb 20,345 (29.0) 46.87±54.57 c>a,b 24.3 0.20±0.49 a,c>b 2.93±7.57 b>a,c 0.47±0.67 b>c>a

        Provincec 40,808 (58.2) 51.86±57.26 22.9 0.25±0.54 2.42±6.23 0.27±0.49

    Bed occupancy rate (%)

        <90.0a 30,842 (44.0) 53.69±57.62 <.001 24.1 <.001 0.24±0.55 <.001 2.41±6.21 <.001 0.33±0.57 .001

        90.0~99.9b 23,463 (33.4) 54.72±59.98 a,b>c 24.4 0.25±0.52 a,b>c 2.39±5.95 c>a,b 0.34±0.56 a,b>c

        ≥100.0c 15,831 (22.6) 34.28±40.45 17.6 0.20±0.50 3.01±8.33 0.26±0.54

    RN proportion (%)

        <60.0a 32,440 (46.3) 55.36±59.81 <.001 25.3 <.001 0.23±0.54 <.001 2.41±6.09 <.001 0.35±0.58 .001

        60.0~79.9b 22,022 (31.4) 51.75±57.01 a>b>c 24.6 0.26±0.54 b>a>c 2.36±6.15 c>a,b 0.32±0.55 a>b>c

        ≥80.0c 15,674 (22.3) 34.89±40.24 14.8 0.20±0.48 3.06±8.30 0.24±0.46

System behaviors

    Nurse staffing

        RN-to-inpatient ratio

            ≤6a 13,051 (18.6) 29.60±31.34 <.001 10.6 <.001 0.18±0.46 <.001 3.12±8.77 <.001 0.13±0.34 <.001

            6.1~13b 12,819 (18.3) 48.49±53.44 c>b>a 22.9 0.20±0.50 c>b>a 2.80±7.36 a>b>c 0.39±0.62 b>c>a

            >13c 44,266 (63.1) 55.90±60.34 26.2 0.26±0.55 2.30±5.65 0.35±0.58

        RN-to-adj. inpatient ratio

            ≤6a 10,365 (14.8) 30.06±32.18 <.001 10.6 <.001 0.19±0.47 <.001 3.14±9.11 <.001 0.12±0.31 <.001

            6.1~13b 10,262 (14.6) 44.75±49.86 c>b>a 19.3 0.24±0.55 b,c>a 2.81±7.43 a>b>c 0.33±0.55 c>b>a

            >13c 49,509 (70.6) 54.77±59.59 26.0 0.24±0.54 2.36±5.84 0.35±0.59

        Nursing staff-to-adj. inpatient ratio

            ≤6a 11,709 (16.7) 33.50±37.27 <.001 11.3 <.001 0.19±0.48 <.001 3.11±8.97 <.001 0.12±0.31 <.001

            6.1~13b 39,425 (56.2) 52.80±58.08 c>b>a 24.8 0.25±0.54 b>a,c 2.43±6.01 a>b,c 0.36±0.59 b,c>a

            >13c 19,002 (27.1) 55.39±60.10 29.9 0.19±0.46 2.35±7.27 0.34±0.56

Adj.=Adjusted; ECM=Elixhauser comorbidity measure; F10.x=Mental and behavioral disorders due to use of alcohol; F2.x=Schizophrenia, 

schizotypal and delusional disorders; F3.x=Mood disorders; M=Mean; Nursing staff=total registered nurses and nurse assistants; RN=Registered 

nurse; SD=Standard deviation.
†Excluded patients who were discharged between December 2 to 31, 2016, due to unavailability of fully traceable readmissions within 30 days after 

discharge.
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closely related to all of the nursing staff level variables. 

7. Data analyses

We used SAS Enterprise Guide 6.1 (SAS ver. 9.4) for all data 

analyses. We used descriptive statistics including frequencies, 
proportions, means and standard deviations, and medians and in-

terquartile ranges (IQR) to describe patient and system charac-

teristics. We identified the distribution of nurse staffing levels as 

system behaviors and patient outcomes. We used χ2 tests, inde-

pendent t-tests, and one-way ANOVAs to examine differences in 

patient outcomes according to patient and system characteristics 

and system behaviors. Multilevel linear regression analyses were 

conducted to test for the associations between nurse staffing level 

and LOS, use of injected psycholeptics for chemical restraint, and 

hypnotics use. Given that LOS, injected psycholeptics, and hyp-

notics use all had positively skewed distributions, these variables 

were log-transformed to obtain an approximately normal distri-

bution. Injected psycholeptics and hypnotics use were trans-

formed by taking the natural log after adding 0.5 to all the val-

ues; this is because the natural log is not defined for zero values. 

We performed a multilevel logistic regression analysis to test for 

the relationship between nurse staffing level and readmission, and 

a multilevel ordinal logistic regression analysis was performed to 

examine the association between nurse staffing level and psychi-

atric emergency treatment. All calculated p-values were two-

sided and considered significant at p<.05. 

RESULTS

1. Distribution of patient and system characteristics

The data were derived from claims of 70,136 patients across 

453 institutions. Table 1 showed patient and system characteris-

tics, and nurse staffing as system behaviors. There were more 

male (62.9%) than female (37.1%) patients, 60.9% had health in-

surance, and 39.1% had medical aid. The most frequent diagnosis 

was F10.x (37.8%), followed by F2.x (34.6%), and F3.x (27.6%). 

Table 1 also showed univariate analyses of patient outcomes as-

sociated with each patient and system characteristic and system 

behavior. Outcome variables significantly differed according to all 

patient and system characteristics and system behaviors. Table 2 

presented the system characteristics and system behaviors at the 

organizational level. Of the 453 institutions, most were hospitals 

(42.6%), followed by psychiatric hospitals (23.2%) and clinics 

(15.9%). The median number of inpatients per RN was 16.77 

(IQR=8.03), and the median number of adjusted inpatients per 

RN was 18.01 (IQR=7.44). The median number of adjusted inpa-

tients per nursing staff was 10.51 (IQR=3.09). 

2.  Distribution of nurse staffing levels according to 

system characteristics 

Table 3 showed the distribution of nurse staffing levels as sys-

tem behaviors according to system characteristics. Tertiary hos-

pitals had the fewest inpatients per RN, adjusted inpatients per 

RN, and adjusted inpatients per nursing staff. The number of in-

patients per RN and adjusted inpatients per RN differed signifi-

cantly according to hospital type, ownership, teaching, and loca-

tion. The number of adjusted inpatients per nursing staff differed 

significantly according to hospital type, ownership and teaching.

3.  Distribution of health outcomes of psychiatric in-

patients

The average LOS was 49.65±55.70 days, and readmission 

within 30 days was 22.8%. A total of 20.2% inpatients experi-

enced one or more psychiatric emergency treatment, with an av-

erage number of 1.17±0.55. Nearly half (50.2%) received at least 

one psycholeptic injection, with a cumulative DDD of 5.06±8.71. 

A substantial proportion (40.0%) was prescribed at least one 

hypnotic agent, with an average DDD of 0.74±0.62 (Supplement 

2).

4.  Relationships between nurse staffing levels and 

health outcomes

We conducted multilevel analyses to examine the relationships 

between nurse staffing levels and health outcomes after adjusting 

for patient and system characteristics. All the intraclass correla-

tion coefficients (ICCs) in the total sample were higher than 0.05, 
and variances between groups or tests for H0 (random effect in-

tercept variance=0) were significant (p=.001), indicating that 

multilevel analyses were appropriate for the data. We tested 

three models which included each nurse staffing variable sepa-

rately: RN-to-inpatient ratio (model A), RN-to-adjusted inpa-

tient ratio (model B), and nursing staff-to-adjusted inpatient ratio 
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(model C). RN proportion, one of the system characteristics, was 

only adjusted in the multilevel Model C. This is because the rela-

tionship between the RN proportion and the nursing staff-to-ad-

justed inpatient ratio was tolerable, while the RN proportion was 

closely correlated with the RN-to-inpatient ratio and the RN-to-

adjusted inpatient ratio. Table 4 showed the results of the multi-

level analyses of Model C, where adjusted inpatients per nursing 

staff was used for assessing the nurse staffing level. Table 4 also 

included the multilevel results of other nurse staffing variables 

from Model B and Model C. The overall results of Model A and 

Model B are presented in Supplement 3 and 4, respectively. All 

data were included with the exception of analyses using readmis-

sion data which were not complete for the entire sample. More 

inpatients per RN, adjusted inpatients per RN, and adjusted inpa-

tients per nursing staff were associated with longer LOS (B=0.02, 
p<.001; B=0.01, p=.011; B=0.02, p=.003, respectively). Data 

from 65,433 patients were used for the readmission analysis. 

Having more inpatients per RN, adjusted inpatients per RN, and 

adjusted inpatients per nursing staff was associated with a higher 

risk of readmission within 30 days (OR 1.01, 95% CI 1.00~1.02; 

OR 1.01, 95% CI 1.00~1.02; OR 1.02, 95% CI 1.00~1.04, respec-

tively). Having more adjusted inpatients per RN and more ad-

justed inpatients per nursing staff was associated with lower risk 

of psychiatric emergency treatment (OR 0.96, 95% CI 0.92~1.00; 

Table 2. System Characteristics and System Behaviors at the Organizational Level  (N=453)

Variables Categories n (%) M±SD or Median (IQR) Range

System characteristics

    Types of hospitals Tertiary 17 (3.7)

General 66 (14.6)

Hospital 193 (42.6)

Psychiatric 105 (23.2)

Clinic 72 (15.9)

    Number of total beds <200 179 (39.5) 297.91±238.85 22~1604

200~399 174 (38.4)

≥400 100 (22.1)

    Ownership Private 411 (90.7)

Public 42 (9.3)

    Teaching No 386 (85.2)

Yes 67 (14.8)

    Location Seoul 46 (10.1)

Other metropolitan 124 (27.4)

Province 283 (62.5)

    Bed occupancy rate (%) 88.3±20.4 13.9~207.2

    RN proportion (%) <60.0 247 (54.5) 58.5 (23.4) 16.7~100.0

60.0~79.9 121 (26.7)

≥80.0 85 (18.8)

System behaviors

    Nurse staffing

        RN-to-inpatient ratio ≤6 71 (15.7) 16.77 (8.03) 0.61~45.87

6.1~13 64 (14.1)

>13 318 (70.2)

        RN-to-adj. inpatient ratio ≤6 56 (12.4) 18.01 (7.44) 1.24~67.07

6.1~13 52 (11.5)

>13 345 (76.1)

        Nursing staff-to-adj. inpatient ratio ≤6 66 (14.6) 10.51 (3.09) 1.24~33.53

6.1~13 348 (76.8)

>13 39 (8.6)

Adj.=Adjusted; IQR=Interquartile range; M=Mean; Nursing staff=Total registered nurses and nurse assistants; RN=Registered nurse; SD=Standard 

deviation.
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OR 0.92, 95% CI 0.84~1.00, respectively). These same conditions 

(more adjusted inpatients per RN and more adjusted inpatients 

per nursing staff) were also associated with greater hypnotics 

use [B=0.00 (rounded off to the second digit after the decimal 

point, and bigger than 0.00), p=.048; B=0.01, p=.028, respec-

tively]. Nurse staffing level was not significantly associated with 

use of injected psycholeptics.

DISCUSSION

The median number of inpatients per RN, adjusted inpatients 

per RN, and adjusted inpatients per nursing staff in psychiatric 

wards were 16.77, 18.01, and 10.51, respectively. In terms of hos-

pital type, only psychiatric wards in tertiary and general hospitals 

met the Korean legal standards for the RN-to-inpatient ratio (1.48 

and 3.37, respectively) and RN-to-adjusted inpatient ratio (3.97 

and 6.14, respectively), while nursing staff-to-adjusted inpatient 

ratio for all types of hospitals met appropriate expectations. 

However, when comparing the current nursing staff-to-adjusted 

inpatient ratio with Japanese legal standards for the number of 

psychiatric beds [8,9], only tertiary hospitals showed a similar 

staffing level (3.56). The U.S. nurse staffing standard (i.e., Cali-

fornia legal standard) is expressed as the licensed nurse-to-pa-

tient ratio during one shift [7]. Kim et al. [17] suggested that the 

U.S. standard of 1:6 for acute psychiatric wards can be converted 

to an employed nurse-to-patient ratio (a ratio which includes ad-

ministrative nurses, nurses working with outpatients, and off-

duty nurses) of 1:1.25 in Korea. Thus, when compared to the U.S., 
all types of hospitals had insufficient nursing staff in psychiatric 

wards. Additionally, the number of nurses included in the present 

study counted ward managers and nurses working in psychiatric 

outpatient and daycare wards, not just psychiatric inpatient wards. 

Thus, in practice, the number of inpatients per RN during one 

shift may actually be higher than what was reported in the pres-

ent study. 

According to the Korean legal standard for psychiatric wards, 
the number of employed nurses (not equal to the number of 

nurses during one shift) is used to calculate the nurse-to-patient 

Table 3. Distribution of Nurse Staffing Levels (System Behaviors) according to System Characteristics  (N=453)

Variables
RN-to-inpatient ratio RN-to-adj. inpatient ratio Nursing staff-to-adj. inpatient ratio

Median (IQR) Range Median (IQR) Range Median (IQR) Range

Types of hospitals

    Tertiarya 1.48 (0.91) 0.78~4.10 3.97 (1.74) 1.95~11.11 3.56 (1.76) 1.92~9.54

    Generalb 3.37 (7.95) 0.61~24.63 6.14 (6.23) 2.11~26.97 5.87 (4.52) 2.08~16.18

    Hospitalc 17.88 (5.65) 0.67~29.41 18.51 (5.61) 1.24~31.06 10.86 (1.88) 1.24~15.53

    Psychiatricd 17.31 (4.04) 2.28~23.68 18.36 (4.14) 4.20~24.24 10.51 (2.12) 3.80~13.32

    Clinice 19.75 (8.80) 1.36~45.87 22.50 (7.36) 6.23~67.07 11.81 (3.48) 4.32~33.53

p <.001 <.001 <.001

c,d,e>a,b e>c,d>a,b c,d,e>a,b

Ownership

    Private 17.15 (6.92) 0.78~45.87 18.45 (6.49) 1.95~67.07 10.67 (2.79) 1.92~33.53

    Public 4.31 (10.47) 0.61~19.65 6.28 (9.33) 1.24~19.88 5.57 (5.69) 1.24~11.81

p <.001 <.001 <.001

Teaching

    No 17.49 (6.35) 0.61~45.87 18.75 (6.07) 2.11~67.07 10.80 (2.50) 2.08~33.53

    Yes 2.57 (5.04) 0.67~19.65 5.53 (6.18) 1.24~19.88 4.80 (4.49) 1.24~11.81

p <.001 <.001 <.001

Location

    Seoula 11.96 (14.83) 0.67~41.92 12.19 (15.78) 1.24~67.07 10.07 (7.47) 1.24~33.53

    Other metropolitanb 16.02 (7.56) 0.99~29.41 17.77 (7.25) 2.14~31.06 10.23 (3.16) 1.92~15.53

    Provincec 17.28 (7.68) 0.61~45.87 18.45 (6.38) 1.95~53.21 10.74 (2.88) 1.95~26.60

p <.001 .017 .185

b,c>a c>a

Adj.=Adjusted; IQR=Interquartile range; Nursing staff=Total registered nurses and nurse assistants; RN=Registered nurse.
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Table 4. Results of Multilevel Analyses Predicting Health Outcomes 

Variables Model

Length of stay†,§

(n=70,136)

Readmission within  

30 days (n=65,433)††

Psychiatric emergency 

treatment (n=70,136)

Use of injected 

psycholeptics†,§ 

(n=70,136)

Hypnotics use†,§

(n=70,136)

Esti mate SE p OR 95% CI OR 95% CI Esti mate SE p Esti mate SE p

Patient characteristics

    Age C 0.00 0.00 <.001 0.99*** 0.99~0.99 0.99*** 0.98~0.99 -0.01 0.00 <.001 0.00|| 0.00 <.001

    Gender (ref. male) C -0.04 0.01 <.001 0.89*** 0.85~0.93 0.94* 0.89~0.99 0.05 0.01 <.001 -0.01 0.00 .027

    Insurance (ref. medical aid) C -0.41 0.01 <.001 0.65*** 0.61~0.68 1.60*** 1.52~1.68 0.11 0.01 <.001 -0.07 0.00 <.001

    Diagnosis (ref. F10.x)

         F2.x C 0.49 0.01 <.001 0.92** 0.87~0.97 0.73*** 0.68~0.77 -0.25 0.01 <.001 -0.07 0.00 <.001

         F3.x C 0.10 0.01 <.001 0.79*** 0.75~0.84 0.69*** 0.64~0.73 -0.23 0.01 <.001 -0.02 0.00 <.001

    Previous psychiatric 

hospitalization within the 

last year (ref. no)

C 0.41 0.01 <.001 2.74*** 2.62~2.86 0.75*** 0.71~0.79 -0.13 0.01 <.001 0.02 0.00 <.001

    Number of psychiatric  

sub-diagnoses

C 0.17 0.00 <.001 1.01 0.99~1.03 1.13*** 1.10~1.15 0.11 0.00 <.001 0.02 0.00 <.001

    Number of physical  

sub-diagnoses

C 0.15 0.00 <.001 0.99 0.98~1.00 1.06*** 1.05~1.08 0.04 0.00 <.001 0.00|| 0.00 <.001

    ECM score for the last year C -0.05 0.00 <.001 1.03*** 1.02~1.04 0.97*** 0.96~0.98 0.00|| 0.00 .144 0.01 0.00 <.001

    Length of stay ≥30 (ref. <30) C - - - 0.92*** 0.88~0.96 1.47*** 1.40~1.54 0.22 0.01 <.001 -0.03 0.00 <.001

    Insomnia sub-diagnosis  

(ref. no)

C - - - - - - - - - - 0.52 0.00 <.001

System characteristics

    Types of hospitals (ref. tertiary)

        General C -0.01 0.11 .910 1.12 0.86~1.45 0.99 0.29~3.36 -0.14 0.10 .169 0.04 0.05 .468

        Hospital C 0.28 0.13 .031 1.55** 1.14~2.11 1.64 0.37~7.32 -0.22 0.13 .081 0.02 0.07 .767

        Psychiatric C 0.39 0.13 .002 1.58** 1.16~2.15 1.63 0.36~7.36 -0.22 0.13 .082 0.01 0.07 .892

        Clinic C 0.25 0.15 .106 1.70** 1.17~2.46 1.02 0.17~6.34 -0.44 0.15 .003 -0.01 0.08 .935

    Number of total beds C 0.00 0.00 .717 1.00 1.00~1.00 1.00 1.00~1.00 0.00 0.00 .782 0.00|| 0.00 .944

    Ownership (ref. private) C 0.11 0.07 .097 0.98 0.83~1.16 0.76 0.34~1.71 -0.20 0.07 .003 0.01 0.04 .756

    Teaching (ref. no) C 0.03 0.07 .631 0.80** 0.68~0.94 0.87 0.40~1.92 0.10 0.07 .142 -0.04 0.03 .197

    Location (ref. Seoul)

        Other metropolitan C -0.09 0.07 .200 1.10 0.94~1.28 0.69 0.31~1.49 0.18 0.07 .005 0.13 0.03 <.001

        Province C -0.04 0.06 .575 1.04 0.90~1.20 0.62 0.30~1.28 0.04 0.06 .512 0.01 0.03 .732

    Bed occupancy rate C 0.00|| 0.00 .059 1.00 1.00~1.00 1.00 0.99~1.01 0.00 0.00 .777 0.00|| 0.00 .238

    RN proportion C 0.00|| 0.00 .982 1.00 1.00~1.00 1.01 0.98~1.01 0.00|| 0.00 .052 0.00 0.00 .971

System behaviors

    Nurse staffing 

        RN-to-inpatient ratio A 0.02 0.00 <.001 1.01* 1.00~1.02 0.97 0.93~1.02 0.00 0.00 .244 0.00 0.00 .212

        RN-to-adj. inpatient ratio B 0.01 0.00 .011 1.01* 1.00~1.02 0.96* 0.92~1.00 0.00 0.00 .413 0.00 0.00 .048

        Nursing staff-to-adj. 

inpatient ratio

C 0.02 0.01 .003 1.02** 1.00~1.04 0.92* 0.84~1.00 0.00|| 0.01 .783 0.01 0.00 .028

Adj.=Adjusted; CI=Confidence interval; ECM=Elixhauser comorbidity measures; F10.x=Mental and behavioral disorders due to use of alcohol; 

F2.x=Schizophrenia, schizotypal and delusional disorders; F3.x=Mood disorders; Model A includes RN-to-inpatient ratio as the nurse staffing 

variable; Model B includes RN-to-adjusted inpatient ratio as the nurse staffing variable; Model C includes nursing staff-to-adjusted inpatient ratio 

as the nurse staffing variable; Nursing staff=total registered nurses and nurse assistants; OR=Odds ratio; ref.=Reference; RN=Registered nurse; 

SE=Standard error.
†Log transformation; ††Excluded patients who were discharged between December 2 to 31, 2016, due to unavailability of fully traceable 

readmissions within 30 days after discharge; §Values of 0.00 are not exactly equal to zero; ||Values are lower than 0.00.
*p<.05; **p<.01; ***p<.001.
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ratio, and nurses can be replaced by nurse assistants within half 

of the registered nurse capacity [6]. This condition might exac-

erbate the qualitative deviations in the nurse staffing levels by 

hospital type and shift in clinical practice. For instance, it is pos-

sible to have only nursing assistants assigned to a shift within 

hospitals with low nurse staffing levels [17]. Therefore, the 

nurse-to-patient ratio per shift, which is presented in detail ac-

cording to the type of hospital, should be prepared in domestic 

legal standard. 

Based on the multilevel modeling analyses, nurse staffing vari-

ables were significantly associated with five health outcomes 

among inpatients. First, more inpatients per RN, adjusted inpa-

tients per RN, and adjusted inpatients per nursing staff were as-

sociated with longer LOS. This result is similar to previous find-

ings reporting significant LOS differences relative to nurse-to-

patient ratios in psychiatric units. Specifically, fewer patients per 

nurse was previously related to a reduced LOS [17], and having 

more nurses in general hospital psychiatric units was associated 

with shorter LOS [16]. However, it should be noted that mea-

sures used to determine nurse staffing levels in previous studies 

differ from what was used in the current study [16,17]. To help 

psychiatric inpatients return to the community, it is important to 

reduce hospitalization length by providing improved quality of 

care and promoting stabilization and recovery [17]. Nurses’ on-

going observations and assessments, recognition, interpretations 

of clinical data, and decision-making were found an important 

factor for patient recovery [24,41]. Sufficient nurse staffing was 

previously shown to enable effective surveillance and interven-

tions, contributing to recovery and reduced LOS [24,42]. 

The second significant finding was that more inpatients per 

RN, adjusted inpatients per RN, and adjusted inpatients per nurs-

ing staff were also associated with a higher risk of readmission 

within 30 days. The current results are similar to a previous 

finding, which reported that the number of nurses had an inverse 

association with readmission risk within 30 days [18]. Mental 

health nurses need to develop patient-centered recovery strate-

gies and care plans during the transition from the hospital back 

into the community, while providing nursing support for patients’ 

recovery through medication management, patient education, 
discharge plans, interpersonal effectiveness, and practical daily 

living [23,43]. In particular, early non-adherence to medication 

after discharge was a crucial factor influencing readmission [44]. 

Hence, in order to reduce readmissions in patients with mental 

illnesses, hospitals should make effort to have a sufficient nurse 

staffing.

Third, more adjusted inpatients per RN and adjusted inpatients 

per nursing staff were also associated with less psychiatric 

emergency treatment, which corresponded to a diminished need 

to use seclusion/restraints. That is, a lower nurse staffing level 

was associated with a lower risk of psychiatric emergency treat-

ment. Previous studies investigating the relationship between 

nurse staffing and seclusion or restraint use reported inconsistent 

results. Specifically, while De Lacy [22] reported that more 

nursing staff within psychiatric wards was related to fewer in-

stances of using seclusion and restraints, Janssen et al. [19] 

found these variables to be unrelated. Fukasawa et al. [21], on 

the other hand, reported that more nurses per bed were associ-

ated with an increased use of seclusion and mechanical restraints. 

In contrast to common expectations regarding nurses’ roles and 

abilities in reducing the use of restraints by employing knowledge 

and skills to meet patient needs and engage as active partners in 

the treatment process [25], the current study observed that 

lower nurse staffing levels were associated with less psychiatric 

emergency treatment. This might be due to insufficient adjust-

ments to understanding patient severity regarding the nature of 

administrative data. It could also be that patients who were an-

ticipated to need coercive measures, such as seclusion and re-

straints, tended to be admitted to wards that were assigned more 

nurses [21]. In general, hospitals with patients in less severe 

conditions tended to have lower nurse staffing levels [45]. Thus, 
hospitals with patients exhibiting a high severity of acute symp-

toms may employ more nurses to enable proper treatment and 

coping. 

In the present study, we examined only the raw nurse staffing 

level without examining the qualitative characteristics of nurses’ 

educational and work experience. Previous studies reported that 

nurse staffing, nursing work environments, and nurse education 

were all associated with patient outcomes [19,46]. Thus, the de-

velopment of a measurement tool that can properly adjust for in-

patient severity is necessary and further studies are needed to 

investigate the relationship between nurse staffing and the use of 

seclusion and restraints. 
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The fourth outcome of the present study found that the rela-

tionship between the nurse staffing level and injected psycholep-

tics for chemical restraint was not significant. Although the influ-

ence of nurse staffing on the use of chemical restraints has rarely 

been investigated, it is expected that mental health nurses could 

help patients stabilize and reduce the use of chemical restraints 

[22,25]. However, we found that the nurse staffing level was not 

associated with use of injected psycholeptics. The current result 

could be interpreted in two ways. First, patient characteristics, 
such as diagnosis and symptom severity, may have greater ef-

fects on the use of injected psycholeptics than do nurse staffing 

levels. Alternatively, the nurse staffing level may affect the use of 

injected psycholeptics, but significant relationship was not con-

firmed when not accounting for the qualitative aspects of the 

nursing staff present. Further studies should consider proper ad-

justments based on patient severity and measurement of both 

quantitative and qualitative aspects of nurse staffing levels. 

Moreover, we suggest that a longitudinal study is needed to ana-

lyze the influence of the nurse staffing level on changes to the 

number of mechanical and chemical restraints simultaneously 

employed. 

Fifth, more adjusted inpatients per RN and adjusted inpatients 

per nursing staff were also associated with an increased use of 

hypnotics. Nurses were reported to often be the first to recog-

nize sleep-related problems in patients helping them manage 

sleep disturbances through behavioral modifications and stimulus 

control [29,47]. A previous study found that a sleep enhancement 

care as the nursing intervention for psychiatric inpatients was ef-

fective in improving subjective sleep quality, although patient 

consumption of psycho-active medications did not change be-

tween admission and discharge [47]. According to the Nursing 

Intervention Classifications, nurses may provide sleep enhance-

ment care by assessing patterns of sleep and activities, sleep hy-

giene education, promoting daytime activities, and applying pro-

gressive muscle relaxation or massage [48]. Therefore, sufficient 

staffing may allow nurses to provide tailored sleep enhancement 

care to patient possibly contributing to the prevention the exces-

sive use of hypnotics.

In the present study, the relationship between nurse staffing 

and patient outcomes showed similar patterns regardless of the 

type of nurse staffing (i.e., RN vs. nursing staff). These results 

might suggest that patient outcomes in this study were not closely 

related to nursing interventions for conditions such as urinary 

tract infection and pneumonia [49,50]. Therefore, future research 

is needed to investigate the differences in the influences of num-

ber of patients per RN and number of patients per nursing staff 

on nursing-sensitive outcomes in psychiatric wards. Further, re-
search is needed to identify the optimal nurse staffing levels and 

nursing skill mix to improve psychiatric health outcomes.

This study examined the relationship between nurse staffing 

level and psychiatric health outcomes based on PCDM thus con-

tributing to the body of knowledge on the importance of nurse 

staffing in meeting patient needs and achieving positive health 

outcomes. The current findings also provided evidence that can 

be used for reviewing domestic legal standards and establishing 

policies on the nurse staffing in psychiatric wards. 

A few study limitations should be noted. First, hospitals that did 

not submit estimation reports on the differentiating policies for 

hospitalization fees in medical aid psychiatric departments were 

not included in this study. Out of the initial 710 institutions that 

claimed reimbursement for psychiatric inpatient services to inpa-

tients with primary diagnoses of F10.x, F2.x, or F3.x in 2016, 
approximately 200 institutions did not include staffing information. 

Therefore, one might argue that the present study did not pro-

vide an accurate overview of the nurse staffing ratios within the 

Korean healthcare system. Second, the nurse staffing level re-

ported in the current study may not be completely accurate, as 
the number of RNs sampled included administrative nurses (i.e., 
outpatient and daycare nurses and ward managers). Thus, the 

nurse staffing level presented in this study might not be the same 

as the actual level in practice. Third, adjusting for patient severity 

while using National Health Insurance claims data was insufficient 

given that we were limited in our access to the available infor-

mation and variables. Fourth, some hospitalizations and readmis-

sions due primarily to the lack of family and social support sys-

tems may have been included, because it is not possible to screen 

hospitalization episodes using administrative data. These cases 

are likely to result in longer LOS or more readmissions. Fifth, 
since the severity and characteristics of psychiatric inpatients and 

the function of hospitals may differ depending on the type of 

hospital, the results of this study may not be generalized to all 

types of psychiatric hospitals. Hence, future studies should con-
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sider hospital type and examine hospitals with similar functions 

and having patients with comparable characteristics and symptom 

severity in their psychiatric wards. Sixth, non-benefit medica-

tions were not included in the National Health Insurance claims 

data. 

CONCLUSION

This study investigated the association between nurse staffing 

level and psychiatric health outcomes based on PCDM. The cur-

rent study found that nurse staffing levels were associated with 

health outcomes of psychiatric inpatients. Particularly, a lower 

nurse staffing level was related to a longer LOS, higher risk of 

readmission within 30 days, and increased hypnotics use. To im-

prove the health outcomes of psychiatric inpatients, adjustments 

need to be made to increase the nurse staffing level in psychiat-

ric wards as prescribed in the existing national law by establish-

ing detailed standards according to shift work and the type of 

hospital. A review of domestic legal standards is needed to im-

prove psychiatric nurse staffing levels and enact policies for opti-

mizing nurse staffing in Korea. 
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