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Abstract

Purpose: The purpose of this study was to emplyidakt a model of associations linking locatiomsl a
competition among nursing homes (NHs), mediatei@dility grade and registered nurse (RN) turnovan,
activities of daily living (ADLs) in Korean NHs. kheds: This study used a cross-sectional desigghetatify
causal factors on NH residents’ ADLs. Data werdazied from June 2017 to August 2017. A dispropodie
stratified cluster sampling method of NHs acrossd&ovas used to gain representation. The colledetd
consisted of location and the Herfindahl-Hirschmiadex (HHI), RN turnover rate, facility grade, aiH
residents’ ADLs. Results: All pathways affectingLADvere not significant, and the effect on facigtade
was significant in RN turnovep € -.59, p < .001). RN turnover associated negdyiweith facility grade. In
other words, the higher the RN turnover, the wdtsefacility grade. Conclusion: This study is thstfto
examine the impact of location and HHIs, mediatgdRbl turnover rate and facility grade, on NH resite
ADLs. To improve residents' ADLs, subsequent studlie needed to identify the factors affecting ADLs
utilizing other variables because this study did identify factors that affect ADLs.
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1. INTRODUCTION
1.1 Background

The elderly population have trouble with activitiesdaily living (ADLs), which include very esseati
tasks such as eating, dressing, toileting, and &nbg [1]. Age and gerontological diseases inabadi
dementia and urinary incontinence deteriorated Afdrsnursing home (NH) residents [2]. The Korean
government introduced social long-term care instedor the elderly in 2008, providing services urtihg
help with physical activities and support for hdusld activities in long-term care settings like Nhgluding
home-based nursing care [3]. A total of 174,634&/dpeople live in 3,604 NHs in Korea [4]. ADLsear
essential everyday tasks that require basic &slityet complicate self-care [1]. A person’s fumadl
competencies regarding ADLs is a critical factdlid admission [5]. The meta-analysis reported shatrson
is about 3 times more likely to receive a NH plaesatrwhen they have three or more ADL dependenbies [
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In Korea, 8.6% of the elderly population need helfh ADLs and approximately 17% experience severe
dysfunction in their ADLs [6]. NHs care for oldegqple with chronic diseases and ADL limitationswdwer,
more than 70% of Korean NHs do not employ registengses (RNs).

Deteriorated ADLs cause various problems physicaltyotionally, and socially in the elderly [7]. Fatan

result from difficulties transferring or ambulatingalking, going up and down the stairs, movingun/of the
chair or bed, and using the toilet [1]. The higtier ADL impairment, the higher the degree of degioes[8].
ADL limitations lead to depressive symptoms, whiatrease the risk of suicidal ideation in NH resigd9].
In addition, decreased ADLs lead to cognitive immpaint failure in eating independently, which cansea
dehydration, malnutrition, weakness, and difficiggtting dressed or going to the bathroom, whichreduce
quality of life [1]. Furthermore, ADL dependence® strongly associated with mortality risk [1Ohefefore,
ADLs are important because they are a major is§aeting the elderly’s whole quality of life [7].

Nurses play an important role in preventing ADL ldecby stimulating NH residents’ independence [15]
RNs in Korean NHs experience diverse resident neadgng from gerontological disease to family mensb
confusion about different RN roles in NHs (whicKeli from the role of RNs in hospitals), the unteshstatus
of readmitted residents from hospitals (limited @days of hospitalization), and limitations ofititey doctors
and cooperative hospitals [12]. ADL and health oates are better when there are more nurses ornhses
have more direct care time with patients [14]. NNsRassess residents’ difficulties with ADLs andamage
step-by-step strategies to motivate the resider@dlfl], such as choosing tableware to motivatengatnd
soap to motivate washing. Also, NH RNs educatesampebrvise the certified nursing assistant (CNA) care
worker (CW) to perform this role, which is beyondttaking a shower or eating food [13,14]. RNspawvide
high-quality nursing care and support residentsLADecause they are trained to do so [16]. Inliti, the
role of an RN regarding NH residents’ ADLs is morgortant.

ADL-related studies have been mainly conductecutexcare settings, focusing on the related phlysrca
cognitive function of elders. Research on the ¢fféwarious organizational factors on NH resideABLs
has also been limited (i.e., facility grade, therflieahl-Hirschman Index [HHI]). In Korea, the Natial
Health Insurance Service evaluates NHs’ facilitydgs into five grades (A: Excellent ~ E: Poor) g&years
[4]. Korean NHs evaluate ADLs by residents’ al®litito urinate, eat, dress, groom, walk, and batragelves.
The facility’s grade has an effect on improving thelity of NHs by stimulating health providers [1&nd
the lower the RN turnover rate, the better thelifg@ grade [16]. It is reported that a higheruabf HHI in
NHs results in a higher ADL score [18]. HHI is ammmon measure of market concentration (the sumeof th
squares of all the market shares of all NHs inuntry) and is used to determine market competitgsrj19].
The higher the value of HHI in NHs, the higher theover rate among nursing staff in NHs [20]. koraas
a very unbalanced nurse supply by location, comaesd in urban areas [4]. About 34.7% of nurseimgr
in NHs in 2016 were employed in metropolitan afgdsNurse turnover impacted market factors, inotgd
geographical areas [11]. Few studies have repadtiad RN turnover associates with residents’ ADL
dependencies [13].

The conceptual framework of this study used the dbedian model (1966), which has been used as a
framework for healthcare quality [24]. The modescigbes that structure-process-outcome has a Sghierg
relationship [24]. The structure refers to nurdimghover, the HHI, skill mix of nurse staffing, andtcomes,
which refer to the NH residents’ ADLs. We attemptedtest the impact of structural aspects on ngrsin
outcomes and quality of care on outcomes for Nktlests as measured by ADLSs.

This study tested associations linking HHI and fimra (measured by geographic location based on
population size) mediated by RN turnover rate ahtifatility grade on NH residents’ ADLSs.
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1.2 Research Purpose and Hypothesis

The purpose of this study was to empirically testadel of associations linking each NH'’s locatiom a
competition among NHs, mediated by government Nddeaditation quality ratings and RN turnover on ADLs
of Korean NH residents. The hypothesized model vested through path analysis by evaluating the
contribution of any path or combination of pathshte overall fit of this model.

The following hypotheses informed this model:
H1: RN turnover influences ADLs

H2: Facility grade influences ADLs

H3: HHI influences ADLs

H4: Location influences ADLs

H5: RN turnover influences facility grade

H6: Location influences RN turnover

H7: HHI influences facility grade

H8: Location influences facility grade.

2. METHODS
2.1 Design

This study used a cross-sectional design to idefadtors affecting NH residents’ ADLs.

2.2 Sampling and Participants

The parent study of this analysis is the “Estingtiptimal nurse staffing for nursing home residersiag
an optimization model” study from 2017-2020. Daterevcollected from June 2017 to August 2017. A
disproportionate stratified cluster sampling metbb#lHs across Korea was used. We used the openesou
by the Long-Term Care Insurance Service websited@arding the list of NHs. This website provideste
NH's name, administrative district, phone numbed $izes, long-term care grade, date of establishrard
the number of facility staff including doctors, RN&NAs, CWsand programs in operation. All NHs were
stratified according to number of beds (<10, 10=8M0) and location (metropolitan, medium size, $isiak,
and rural). We randomly selected a total of 476 NMidsed on the distribution of NHs across 17 prasnc
The project investigator (PI) and researchers cbatiathe administrators of 476 NHs through viptsone
calls, and emails. Among them, administrators oN&{s agreed to participate in this study. Amongth60
NHs, 16 were excluded from the government evaloatiecause they had just begun operations. Firddly,
NHs participated in this study. Researchers obthioensent forms and collected data from the NH
administrators or RNs through visits.

2.3 Variables
2.3.1 NH Organizational Factors and Resident Data

The collected variables consist of the followingH Mharacteristics, ownership data, number of beds,
operation year, occupancy rate, and affiliationpitas Data on resident characteristics, age, geael long-
term care grades were collected.
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2.3.2 Location

The location of this study has been classified td@sethe population in each NH's administrativeafide
categories are metropolitan (population > 1 milljanedium size (a half million < population < 1 haih),
small size (population < a half million), and ru¢abpulation < 50,000).

2.3.3 HHI

As the distribution of NHs is very unbalanced inr&a (i.e., dense in metropolitan areas), we medsbee
competition among NHs in the district. The HHI is@nmon measure of market concentration and is tesed
determine market competitiveness [19]. The advas@f using the HHI are the simplicity of the cétions
needed to determine the HHI and small amount & datded for such calculations [19]. Choi et {13
calculation formula was applied to measure NH miackacentration in this study. We divided the numtdfe
NHs in each participating NH by the total numbeNeéfs in each of the 17 provinces and squared tiakfar
each participating NH.

2.3.4 RN Turnover Rate

We calculated the total HHI for all NHs in eachynze by summing all values in each province. The
possible range of HHI is from 0 to 1. A higher \alindicates less competition [19]. We calculatesi RN
turnover rate using a concept provided by the AcaeriHealth Care Association [22]. This conceptreefe
the percentage of all RNs who have resigned itatbteyear (12 months).

2.3.5 Facility Grade

This evaluation by the Long-term Care Insurancert@nes each NH's facility grade out of five grafies
~ E). The evaluation includes a total of 88 indicatabout NH management, environment and safeflytsri
and responsibility, process of NH services, andaues [3]. We used 2015 evaluation data in thidystu
because they were the most recent outcomes awitabhatch the collected data.

2.3.6 ADLs

Currently used in North America and internationalthe Minimum Data Set (MDS) provides a
comprehensive assessment of the functional akiliti@ll residents in Medicare- and Medicaid-cextifNHs
and helps NH staff identify health problems [23heTMDS includes measures of NH residents’ physical,
cognitive, and functional statuses and is asseseekospitalization, quarterly and annual dischaege)
whenever there are significant changes in a residaealth status [23]. In this study, we used Al
questions, which are quality indicators of MDS [28DLs were calculated by the percentage of resgierth
decreased abilities to conduct ADLSs. In this stutbgreased ADLs refer to one’s decreasing abiitiake a
bath, change clothes, eat, sit down, walk, anddertbie bathroom in the past 3 months. The NH sta#sure
residents’ ADLs every 3 months. In this study, thercentage of residents with decreased ADLs was
investigated through NH administrators or RNs ind\NH

2.4 Data Analysis

We used descriptive and inferential statistics WwtRSS 23.0 and AMOS 18.0 to address the study
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hypotheses. We used descriptive statistics to axplal and residents’ characteristics. A path analysms
conducted to test our conceptual model that linkscNaracteristics to ADLSs. In this study, the maiitelvas
evaluated using the root-mean square error of appation (RMSEA), comparative fit index (CFI), and
Tucker-Lewis Index (TLI).

2.5 Ethical Consideration

The institutional review board of the first autlsodffiliated university in Korea approved this stud
(Approval Number 136-4). We explained the purposé method of this study to the participants before
collecting data. We explained that they retainefrthght to withdraw from the study at any timeatB were
used only for research purposes.

3. RESULTS

3.1 Descriptive Statistics of Participating Orgarzations

Table 1 summarizes the descriptive statistics digipating organizations (N=44). About half of thiHs
(47.7%) were located in metropolitan areas and 8ril$o were located in rural areas. The average wh$l
0.000559 and ranged from 0.000025 to 0.003761ntui&ng staff turnover rates are as follows: RNs7%;
CNAs: 10.0%; and CWSs: 18.2%. The average percertagesidents with decreased ADLs was 4.5%. More
than half (52.3%) of participating organizationseai@ed the very best grade (A) in the Korean Nation
Insurance Corporation’s regular facility evaluatioNo organizations were evaluated as Grade E
(unsatisfactory). The average occupancy rate wgs (81.26%). The organizations’ skill mix ratios as
follows: RN: CNA = 1:1.21; and RN: CW = 1:18.01. dther words, when the ratio of nurses to CNAs is
1:1.21, this means there is 1 nurse and 1.21 ClAeratio of nurses to CWs was 1:18.01, which méaere
is 1 nurse and 18.01 CNAs. Most organizations @) .sere not-for-profit. The average number of bieds
participating organizations was 76.20, ranging f@bta 296. The average operating years was 6.99t Nids
(90.0%) did not have affiliation hospitals. Resitt¢average age was 81.78 and the portion of feneaidents
was 79.50%.

3.2 Path-Analysis Results on ADLs

Figure 1 shows the pathway that affects ADLs. Allhways affecting ADLs were not significant, and th
effect on facility grade was significant in RN toker $=-.59, p<.001). RN turnover associated negatively
with facility grade. In other words, the higher fRBl turnover, the worse the facility grade.

Table 2 shows the model fit. RMSEA was acceptabtmbse it was 0.020 (acceptable value: <.050). CFI
was 1.000, which indicated a good fit (acceptalaleie. >.900). TLI was 1.120, which also indicategoad
fit (acceptable value: >.100). Path coefficientshia timmed model appear in Table 3. One pathficoeft
was significant at .01. RNs’ high turnover ratelterl negatively to facility grade. In other wordd\s’
increasing turnover rates aligned with a decreéaatity grade = -.59).



International donal of Advanced Culture Technology Vol.10 No.211- (2022)

Table 1. Nursing Home Characteristics (N=44)

Variable

Frequency (%)

Mean (SD)

Min-Max

Location of Nursing Home
Metropolitan (>1 million)
Medium size
(500 thousand—1million)
Small size (50-500 thousand)
Rural (<50 thousand)

HHI

Turnover rate (%)

RN
CNA
CW

21(47.7)
7(15.9)

12(27.3)
4(9.1)

Facility evaluation by the Korean

National Insurance Corporation

A (the very best)a

B (excellent)b

C (satisfactory)c

D (average)d

E (Unsatisfactory)e
Occupancy rate
Skill mix

RN: CNA

RN: CW
Ownership

Profit

Nonprofit
Number of beds
Operation year
Affiliated hospitals

No

Yes
Decreased of ADLs
Age
Gender

Female

Male

23(52.3)
8(18.2)
6(13.6)
7(15.9)
0(0)

1:1.21

1:18.01

8(18.6)
36(81.4)

40(90)
4(10)

2432(79.50)
627(20.50)

0.000559(0.000857)
11.68(24.00)

9.95(19.84)
18.19(17.38)

91.26(12.87)

76.20(54.39)

6.99(11.93)

4.5
81.78(11.13)

0.000025-0.003761

0-100
0-60
0-86

40.00-103.45

9-296
2.00-34.00

68-97

ADLs= activities of daily living; CNA=certified nsing assistant; CW=care worker; HHI=Herfindahl-Efmsian Index;
measure of market concentration; RN=registeredentasScore of 90 or more, and 70 points or moreach major
classification area. b Score of 80 or more, anddfts or more of each major classification aregcare of 70 or more, and
50 points or more of each major classification adecore of 60 or more, and 40 points or moreachenajor classification
area. e Score of 59 or less, and 39 points oireszch major classification area.
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ADLs=activities of daily living; HHI=Herfindahl-Hschman Index; RN=registered nurse.
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Figure 1. Path Analysis on ADLs

Table 2. Model Fit

Indices NPAR df CMIN CMIN/f  TLI CFI RMSEA
Hypothetical model 19 1 794 794 1.120 1.000 0.020
Criterion value <3 >.100 >.900 <.050

CFI=Comparative fit index; CMIN=chi-square minimundf=degrees of freedom; NPAR=number of parameters;
RMSEA=Root mean square error of approximation; TlLieker-Lewis Index.

Table 3. Regression Weights of Trimmed Model

ltems B B SE C.R. p
RN turnover <--- location -12 -5860.79 6254.48 -.94 .349
Facility grade  <--- RN turnover -.59 .00 .00 -4.84 .008
Facility grade  <--- HHI .05 62.84 165.43 .38 .704
Facility grade  <--- location -.22 -.25 14 -1.80 .072
ADLs <---  HHI A2 1312.82 1367.90 .96 337
ADLs <--- location .22 2.01 1.21 1.66 .097
ADLs <--- Facility grade -.02 -.18 1.46 -.12 .902
ADLs <--- RN turnover -.15 .00 .00 -.88 .378

4. DISCUSSION

The path analysis results showed that the higheRiN turnover rate (mediated variable), the lovier t
facility grade (mediated variable). Much previoasearch has emphasized the importance of contiriRidus
staffing; however, it was not sufficient with orgzattional variables. Conventionally, nurse staffingnbers
were predicted by the number of patients and hparsesident day (HPRD) in a fiscal year [25]. Niedict
and adjust the number of nurses on staff; thug, ey under or overstaff, which presents cost gnwisi[26].
Patient mortality decreased in acute-care settiftgs the enactment of nursing laws in the Unitedes [27].
California had 60% more licensed RNs than othgestaithout nursing laws [28] and showed lower loutn
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and dissatisfaction rates with nurses [27]. Elestates in the United States have nursing laws deggacute-
care settings [29]. The study results are veryuider NH managers or health policymakers seekmg t
stabilize RN staffing in long-term care settingeeTesult of this study highlights the importantstabilizing
RN staffing in NHs. Several researchers suggebidhe low RN turnover rate in NHs is a decisaetdr in
improved quality of care, including decreased falisnary tract infections, physical restraint upegssure
sores, hospital admissions, and mortality rate8[231]. Harrington and Swan [13] reported thattRiMover
associated with residents’ ADL dependencies. A R turnover rate ensures RNs have a continuous
professional observation and familiar relationshifh NH residents, consistent supervision over CldAd
CWs, and the ability to properly evaluate NH restdewhich affects residents’ health outcomes. dltfh
these previous studies reported the importancestdlde supply of RNs in NHs, further studies areded to
determine the cause of this change because thig shows that RN turnover does not affect ADLs.d&tsi
about the effect of RN turnover on facility grade Bmited. However, the stability of the RN is yemportant
considering the Korean government's policies tovige incentives to RNs to retain their career ind\NH
Nevertheless, the level of financial support tauedRN turnover is very loy82]. RNs in NHs communicate
with other healthcare providers (doctors, socialksos, and so on) to establish residents’ caresj3j. Also,
RNs are involved in training and supervising nugstaff (CNAs, CWs) and serve as advocators andatdrs
for residents’ caregivers [34]. It is time to setiategic measures to reduce RN turnover becaugerRbdver
affects organizational management, such as cast®yil’'s facility grade, residents’ health outcorreey] the
remaining RNs’ workloads. Consistent with previgasearch [35], the turnover of licensed nursesahas
significant impact on the quality of care in eachl.NTo reduce RN turnover, both individual- and
organizational-level effort should be made, inchgdimproving NH leadership by stabilizing NH leasler
positions, adding a career ladder for advancenme,oving employee benefits, and awarding atteneanc
[36].

Additionally, the stable revenue and financing afle NH may relate to nurse staffing with high tweio
rates especially in for-profit NHs [37]. Therefovee suggest future studies consider NH ownershgnather
important factor in understanding the quality omteo For-profit organizations reported worse healtbc
outcomes [38]. Ownership may be considered a gualitare determinant from several aspects. The
government, local subsidies, or funding differ lshea ownership. Most studies in the United Sta¢psrted
that for-profit NHs experienced greater financigdgsures from stakeholders regarding returns astment
and higher levels of administrative staff salaf&g]. Considering the ADL functions of NHs in Korézat
provide diverse care and numerous services by wastaff, it is necessary to enhance standardiaesing
protocols for assessing and managing ADLs apprigbyid\NH professional staff should be educateduiesd,
and specialized based on organization types, mtgtand required services.

This present study has several limitations. Fihst,44 NHs concentrated in the metropolitan arearat
Seoul, which may not represent all NHs in Koreastthreatening external validity. In other wordigre is a
limitation in the sample’s representativenesshig study, the proportion of highest facility gra@é reaches
52.3%, but as a result of the facility grade eviidunanationwide, the proportion of highest facilgyade (A)
reaches only 31.3%. Therefore, the results shoeld@dvefully considered. Future research is requioed
conduct similar data collection at more NHs. Secd@dddNHSs participated in this study and a totaBdf59
residents resided in those NHs. NH was the unénaflysis in this study. There is a different poaealysis
for individual parameters and entire models. Futesearch utilizing Satorra and Saris’ [39] metfaxgower
calculations is required. Third, in this study, e} other variables (such as residents’ healtlditons and
NH program for each resident) that could affect AQlere not controlled. In future studies, it isessary to
control and analyze these variables in consideraimally, this study’s cross-sectional desigririets the
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establishment of causal links between the indepgraled dependent variables. Future research isregqu
with a longitudinal design to confirm the results.

5. CONCLUSION

This study is the first to examine the impact afdtion and HHIs, mediated by RN turnover and figcili
grade, on NH residents’ ADLs. Studies on the retethip between RN turnover rate and organizational
variables have been insufficient. This study is miregful because it showed that strategic measinasd be
sought for RN turnover rates, which affect orgatiizaal management such as costs, NH facility gradd,
RNs’ workload. It also suggests there is a neeg@ddicy efforts to increase residents’ ADLs by renhg RN
turnover rates. To improve residents' ADLs, futsttedies are needed to identify other factors afigaADLs,
which we did not investigate in this study, inclugliRN turnover, the NH’s location, and HHI, becatlge
study did not identify factors that affect ADLs.
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