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Development and Application of Cost Management Program for Visiting Nursing Centers Using
Time-Driven Activity-Based Costing

Kim, Juhang' - Lim, Ji Young’

'Department of Nursing, Far East University, Eumseong
*Department of Nursing, Inha University, Incheon, Korea

Purpose: This study aimed to develop a web-based cost management program for visiting nursing centers (CMP-VNC), using time-driven
activity-based costing (TD-ABC), and to analyze effects of the program. Methods: The CMP-VNC was developed using the combined pro-
totyping approach and system developing life cycle method following four stages: need analysis with comprehensive literature reviews and
focus group interviews, design and development of program algorithm, evaluation of the developed program validity using experts and us-
ers group, and application and effects analysis. The non-equivalent control group pretest-posttest design was used to analyze the effects
of the program, The program demonstration was conducted for four weeks with 60 visiting nurses in 35 visiting centers, Results: The web-
based program was developed. It has five interfaces with basic and special functions using TD-ABC, namely, input, visiting nursing activity,
visiting nursing activity cost, cost efficiency, and cost calculation report. The experimental group showed significantly higher cost percep-
tion and cost confidence than control group. Conclusion: We found that the CMP-VNC can be an effective tool to increase visiting nurses’
competency of costing and enhance efficiencies of visiting nursing centers.

Key words: Nurses; Home Care Servicers; Costs and Cost Analysis; Internet; Efficiency
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Literature review Focus group interview
1 Stage - Cost management trends - Cost management status of VNC
- Program design considerations - Cost information type of VNC
Need - Technical & environmental - Cost objects of VNC
analysis factor trends analysis - Cost information output
frequency

Basic data extraction of development CMP-VNC

2 Stage Analysis of nursing activities Design & development
- Visiting nurse activities - Define user and function
Design classification - Program design
& - Calculation standard unit - Interface design
development consumption time

Development CMP-VNC based on TD-ABC

3 Stage Expert evaluation (n=7) User evaluation (n=5)
Validity - Content, screen layout, - Content, screen layout,
: readability test readability test
evaluation
Modification and complement CMP-VNC based on TD-ABC
4 Stage Application Effect analysis
- Basic cost education (3 hours) - Experimental group (n=30)
Application : experimental group : pre, post test
& - CMP application (4 weeks) - Control group (n=30)
effect analysis : experimental group : pre, post test

CMP-VNC=Cost Management Program-Visiting Nursing Centers; TD-ABC=Time-Driven Activity-Based Costing.

Figure 1. Process of each research steps.
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Table 1. Considerations of Literature Review, FGI and Focus of Program Development

593

Literature review (n=34) n (%) FGI (n=61) n (%) Focus
+ Consider TD-ABC calculation 15 (44.1) -+ Cost management status and uses 15(24.6) + Use TD-ABC calculation method
method - Having difficulties to calculate cost
information
- Efficient management, performance
evaluation, data of nursing cost
» Provide basic monthly cost reports 9 (26.5)  + Cost information type 12 (19.7) - Set up development environment
- Each current nursing activity as web-based format
- Management supervision, counseling,
education-centered nursing activity
- Managing community resource
« Reflect the characteristics and 8(23.5) + Cost object 11 (18.0) -« Define 3 cost object as integrated
environment of the visiting - Integrated visiting service visiting service, job description
nursing center - Job description activity activity, and Omaha system
- Omaha system intervention intervention
+ Need to be user-friendly and easy 6 (17.6)  + Cost information calculation method 12 (19.7)
to use - Suggesting that visiting nursing activities can
be measure by using time
- Cost information input is possible on weekly
basis
« Consider costing objects for 6(17.6) - Cost management program application 6(9.8) - Provide off-line basic cost training
costing purposes - Off-line basic cost training « Provide program manuals,
- Practice focused education example, video materials via SNS
- Flexibility of education time
- Consider flexibility to prepare 4(11.8) - Other consideration 5(8.2) - Provide monthly cost report by
for expansion of visiting nursing - Requirement to access any time and any summing weekly cost information
centers place where visiting nursing is taking place
+ Web-based accounting 4(11.8) - Modification and supplementation are + Add verification of validity

information system

necessary for the user of the program after
development
- Maintenance and repair steps are required

through expert and user program
in evaluation stages

FGI=Focus Group Interview; SNS=Social network system.

oF skl AAIGe] AMEAF BoldS ERalGich ek VjRge R  WYRE A& 4 ok uiRlet el HEie e Y7k L AfolAl
AgElo] Qle 58 REAHAREO] AHSIA] ¢F2 BT AHEAE & AR SR 7R (A, B, Ol whet s BRisE s
7h A O] AIEE BT 4 EF ofo] AR @R AFelAl Ulgn A, €5 97 UEENEW a sy v 2TE
Z2IO9E 58 o %S siSith QoFslal o]F Tz R AZSRE FE HuME Ao s AHES

T EAE AM PR o] U Al WA |l ENSE o ARSAN: BRG BE] wet FE HuAM FRE 45F d9j=
TN 2t BRSSO R QY HRNEEE 4 Foid o o9 URISETWIRINE FIR st EEE
FobHlRE F WP AFEOE EHE o]F Bl AR W 4 Stk (Figure 2).
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CMP-VNC CMP-VNC

Activi o[ A [ Username:[ |
Start v P A P d

A
(e |

Lost Password?

- Select type of nursing activity depend on purpose of cost calculation

- Calculate cost per minute

| Input | ‘ Activity | ‘ Activity Cost Hcm Efficiency H Report ‘ = T
e R E—]
Labor Cost 130,000
input ‘ N —
data Material Cost ( 10000
P —fF: [ T
Total ( B RN ADD =2

Input salary, material and management cost
- Input visiting nursing time per each nurse

U

Activity Unit time (min) Unit Cost P ey ot By Cot gt
Number of Activities Allocated Cost
ivi Actvies Unit Cost Alocated Cost
Activity Physical Condition th
& = Helh o e 0
activit 00044 Daly ity
cost.
History Taking Bsg 77087 || Coante ety
Resource Link TOTAL # Activities Total Cost
B aross Physical Actity [ 5306806
- Provide cost information of type A, B, C nursing activities
- Add visiting nursing activity by user
- Adjust standard time by user
Input Acivity  Activity Cost Visiting Nursing Actvity (weekdy) Actiity Cost (weekly)
Cost Efficiency & i e ——
Cost Resource  100% 95% 90% es%  s0% | T5% ) 200
eﬁICIenCy CaPACHY 1000000 18050000 17100000 16150000 15200000 14250000 o0
& Total center s
t ost 14114097 .
repo |
p Center
s, A% TB19%  @25M%  GT30% 9286% 9905 -
Non Added
Value 4885023 3935023 2985003 2035003 10850.03 135903
Cost

- Provide a monthly report by summing weekly cost element inputs
- Provide cost efficiency based on resource capacity

- Provide number of visiting nursing activities by category via graph
- Provide allocated cost by category via graph

Figure 2. Flow of cost management program for visiting nursing centers.
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Table 2. Summary of Validities (N=12)
Content Screen layout Readability
Variable Expert User
Expert User Expert User
(h=7)  (=5) P ®
Total 0.99 0.98 0.97 1.00 0.92 1.00
Input cost element Total cost of visiting nursing care 0.86 1.00 1.00 1.00 0.86 1.00
Input weekly working hours 1.00 0.80 1.00 1.00 0.86 1.00
Cost per minute calculation 1.00 1.00 1.00 1.00 0.86 1.00
Visiting nursing activity Integrated visiting service 1.00 1.00 0.86 1.00 0.86 1.00
Job description 1.00 1.00 1.00 1.00 0.86 1.00
Omaha system 1.00 1.00 0.86 1.00 0.86 1.00
Visiting nursing activity cost Number of visiting nursing activities 1.00 1.00 1.00 1.00 1.00 1.00
Costs allocated by activity 1.00 1.00 1.00 1.00 1.00 1.00
Visiting nursing cost efficiency Resource capacity 1.00 1.00 1.00 1.00 1.00 1.00
Total center cost 1.00 1.00 1.00 1.00 1.00 1.00
Visiting nursing cost effectiveness 1.00 1.00 1.00 1.00 1.00 1.00

Table 3. Usage of Cost Management Program for Visiting Nursing Centers (CMP-VNC)

Categories Variables M+SD No. of inputs (%)  No. of most frequent nursing activities (%)
Cost per week (KRW) Labor 528,900+172,508.33

Material 64,613142,613.41

Overhead 84,375+38,481.47

Cost per minute

Activity per week Integrated visi

614£262.34
ting service

Job description

Omaha system

55(51.9) Total 1,987 (100.0)
Basic assessment 606 (30.5)
Physical activity 435 (21.9)
Disease management 199 (10.0)
Counseling and education 158 (8.0)
Personal hygiene 7 (5.9)
43 (40.6) Total 265 (100.0)
Client registration 102 (38.5)
Perform visiting nursing 70 (26.4)
Support visiting nursing 25(9.4)
Service improvement activity 2 (4.5)
Financial management 1(4.2)
8(7.5) Total 405 (100.0)
Nutrition 38 (9.4)
Rehabilitation 35(8.6)
Wellness 33(8.1)
Positioning 31(7.7)
Physical symptom 22 (5.4)

M=Mean; SD=Standard deviation.

8, STy, 15N ¥
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Table 4. Effects of Cost Management Program-Visiting Nursing Center (N=60)
Pre test Post test Difference
Cost management
Exp. (n=30) Cont. (n=30) t/z 1) Exp. Cont. t/z D Exp. Cont. t/z D
Perception”  Total 3.98+0.43 4.10£041 -1.15 257 4.16£048 4.10+045 -0.27 784 0.18+0.44 -0.01+0.49 -145 146
Convictive 3.81+0.64 3.96+0.58 -0.95 345 4.02+0.67 412062 -0.60 548 0.21+0.68 0.16+0.67 -0.55 585
Informative  4.130.41 418053 -0.34 733 429+0.54 419053 -0.55 584 0.16+0.56  0.02+0.58 -0.62 533
Thoughtful ~ 3.99+0.49 416x046 -136 .179 417050 4.01£039 -092 357 0.17£0.35 -0.15£055 -2.62 .009
Attitude Total 3.90£0.53  3.89+0.62 0.06 949 4.02+0.52 392+0.52 071 481 0.12£0.54 0.03+049 065 519
Cognitive 421£0.54  4.20£0.58 0.05 .963 436+0.53 422+046 1.09 281 0.15£0.57 0.02+049 097 338
Affective 3.74+0.58 3.70£0.83 0.22 823 3.94+0.65 3.81£0.63 0.81 420 0.20+0.74  0.11£0.69 0.50 621
Behavioral 3.72+0.65 3.73+0.63 -0.03 936 3.74+0.61 3.72+0.67 0.12 904 0.02+0.55 -0.01£0.58 0.23 .820
Behavior Total 3.52+0.38 3.56+0.39 -0.36 .721 3.56+0.39 3.61+0.39 -046 649 0.04+0.43 0.05+0.39 -0.10 924
Learning 3.77+0.61 3.75+0.56 -0.19 .854 3.83+0.54 3.83+0.56 -0.03 973 0.06+0.63 0.08t0.56 -0.12 902
Innate 3.16+0.61 3.23+0.56 -0.48 636 3.19+0.64 3.26£0.62 -0.44 660 0.03+0.60  0.03+£0.48 0.00 >.999
Confidence™ Total 245087 225092 -1.14 254 3.20£0.81 2.19+0.74 -4.28 <.001 0.75£0.90 -0.06£0.70 -3.75 <.001
Knowledge™ Total 1547191 1467+2.23 -139 181 15.30£3.01 14.80+2.12 -145 .147 -0.17£2.84 0.13+2.18 -0.26 794
"Wilcoxon rank sum test.
AEYE WE Y D oM A0 MG wEE] B SW Bk, ZEWt B, 1S SURAIZ, 15 A
2718 ek, o A4S AixIsgon 94 ZRp Al A BE RO Aol gol $E WS Halskic 450
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