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Abstract

Background and Rationale: Hip fracture in the elderly is a common problem in all countries world-
wide and tends to increase every year along with the number of older adults. Treatment and rehabilitation
of the patients take a long time, resulting in financial burdens for each country. The repeated fractures
rate within 1 year was 2-11%. The current treatment of hip fracture patients was to cure and focus on the
prevention of recurrent fractures. Therefore, the Refracture Prevention Program with multidisciplinary care
was created. The purpose of this study was to investigate the cost-effectiveness of patients with fractured
hips in Refracture Prevention Program compared with traditional treatment in healthcare provider’s aspect.
Methodology: A prospective and retrospective study was conducted in 2 sample groups, with the control
group receiving traditional treatment and the experimental group in the Refracture Prevention Program.
Data were collected from 130 fractured hip patients of each group starting from admission day in Lerdsin
Hospital for up to 1 year. The economic evaluation used a decision tree to show an incremental cost and
effectiveness of each group. Results: The refracture prevention group had statistically significant higher
quality-adjust life years (QALYs) than the traditional group (p < 0.05) and the program could prevent re-
fracture better than the traditional group. Refracture rate per year reduced from 6.27% to 4.29%. The unit
cost of hip fracture treatment in the Refracture Prevention Program was THB 139,504, while the tradition-
al group was THB 150,720. The QALYs of the refracture prevention group was 0.6023, while the traditional
group was 0.5106. New intervention was dominant: treatment under the Refracture Prevention Program
was cheaper and better than traditional treatment. Conclusion and Discussion: The model of care for
elderly patients with hip fracture should be the fracture liaison service model, with multidisciplinary co-
operation and prevention of recurrent fracture risk factors. During the first year, there were 3 main costs
of the program (operation, osteoporosis treatment and fall prevention) compared to only surgical treatment
cost in the traditional treatment. Further study should be the long-term follow-up of the project. Besides
the costing perspective, there should be a study on the financial burden of Thailand, in order to know
the magnitude of the problem for future planning.

Keywords: economic evaluation, cost-effectiveness, refracture prevention, fractured hip patients
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Table 2 Baseline characteristics of the subjects

Characteristics

Age (years) Mean (SD)
Sex (male/female)
Underlying disease (%)

Intervention (%)

Total Hip Replacement

Hemiarthroplasty

Open Reduction with Internal Fixation (ORIF)
Closed reduction with internal fixation
Hemiarthroplasty & ORIF

Etc.

Independent sample T-Test, Chi-Square; p-value < 0.05
SD = Standard Deviation
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a A v oa PR Y]
FgavideanuiazaverUlslunisinsiulusunsy
Ny Refracture Prevention U9MUIUTUUDULAY
FNUIUTUNITIDABYNISHIANANAY AADAIULNNT
a % QAI o YY d‘d ] [l v v}
UImsdamsnvihlvigenillsariuegluvedienin
anavegeliteddgneadia (P < 0.05) HU3ense
Tasunssneen1ennu1Te Tussnedawanaianis
Uoarutadeidesvesnseaniing1duy liinasdunis
wuiuawnmdiveigUislasuaisemsegaiieane
PnNsiguamIniagiiuig nmssnwilsauvng
WaEN1IENIBNINNUAIINDLTLNNE NsUsBIUNTY
ANFUOLAUIINTNYUNNEuazN15EBNTILYBILNNE
NVANEASATOUATITINAUNY

Traditional Refracture P-Value
(N=130) Prevention (N=130)
77.26 (9.57) 76.15 (9.54) 0.425
30/100 32/98 0.556
94 (72.31) 95 (73.08) 0.579
0.824
1.54 0.77
49.23 43.08
34.62 38.46
0.77 1.54
1.54 3.08
12.31 13.08
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Table 3 Treatments for fractured hip patients in Lerdsin Hospital

Item

Inpatient

Length of stay (days) : Mean (SD)
Number of pre-operation days : Mean (SD)
Operation time (hours) : Mean (SD)
Anesthesia time (hours) : Mean (SD)
Cost of implant (Baht) : Mean (SD)
Intensive care unit (ICU) : cases (%)
Length of stay in ICU (days) : Mean (SD)
Dental : cases (%)

Physical therapy : cases (%)

Physical therapy (visits) : Mean (SD)
Bone density scan (DEXA) (cases) : %

Outpatient

OPD Orthopaedic : cases (%)

OPD Orthopaedic (visits) : Mean (SD)
Physical therapy : cases (%)
Physical therapy (visits) : Mean (SD)
OPD Medicine : cases (%)

OPD Medicine (visits) : Mean (SD)
OPD Eye : cases (%)

OPD Eye (visits) : Mean (SD)

OPD Dental : cases (%)

OPD Dental (visits) : Mean (SD)

Home visit : cases (%)

Independent sample T-Test, Chi-Square; p-value < 0.05
SD = Standard Deviation, OPD = Outpatient Department
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Traditional Refracture P-Value
(N=130) Prevention (N=130)

25.79 (19.83) 18.92 (12.86) 0.001
6.49 (3.90) 3.75 (2.86) 0.000
1.47 (0.53) 1.79 (0.70) 0.000
2.12(0.78) 2.34.(0.72) 0.027

36,587.23 (18,316.51) 37,431.79 (17,735.98) 0.474
51 (39.23) 35 (25.93) 0.035
2.77 (4.47) 2.51 (2.75) 0.789

0(0) 30 (23.08) 0.000
101 (77.69) 130 (100) 0.000
5.71 (4.99) 7.70 (6.09) 0.006
10 (7.69) 58 (44.62) 0.000
113 (86.92) 113 (86.92) 1.000
4.16 (2.49) 4.36 (2.42) 0.589
14 (10.29) 102 (78.46) 0.000
4.13 (7.38) 3.25(2.10) 0.650
0 (0) 30 (23.08) 0.000

0 (0) 2.97 (2.36) 0.000

0 (0) 30 (23.08) 0.000

0 (0) 2.30 (1.60) 0.000

0 (0) 25 (19.23) 0.000

0 (0) 2.84 (2.62) 0.000
0(0) 52 (40) 0.000
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Table 4 Cost of treatment for hip fracture patients in 1 year (Baht)

Item

Inpatient

. Hospitalization

. Medicines and medical supplies
. Operating room costs

. Laboratory

. X-ray

. Bone density scan (DEXA)

. Physical therapy

. Dental

. Other: EKG, fluoroscope, sprint

O 00 N O O A W N -

Outpatient

10. OPD Orthopaedic

11. Laboratory

12. X-ray

13. Medicines and medical supplies
14. Physical therapy

15. OPD Medicine

16. OPD Eye

17. Dental

18. Home visit

Treatment for complications
19. Outpatient
20. Inpatient

OPD = Qutpatient Department, EKG = Electrocardiography

wadnsveslasanism Ainduduuguaodlisl
nszgniinguardaunme wui ngusaAuiingegniin
%1 7 18 (Foarlwnvin 3 918) Tuvnedings Refrac-
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8) 14 2 naulaifienuuensnsfuegnedideddmig
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Juandesar 77.48 Tungunnsdnuiuvusaiudy
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anaslulAsens Refracture Prevention 8035IN15%n

Traditional Refracture Difference
(N=130) Prevention (N=130)
7,669,685.99 5,530,626.62 -2,139,059.37
819,866.17 514,501.52 -305,364.65
6,690,142.06 7,262,515.80 572,373.74
1,160,345.00 1,353,380.00 193,035.00
358,600.00 519,460.00 160,860.00
35,000.00 273,000.00 238,000.00
262,185.90 446,340.29 184,154.38
0.00 25,818.66 25,818.66
126,700.00 106,600.00 -20,100.00
132,160.51 137,748.70 5,588.18
15,320.00 24,695.00 9,375.00
228,206.00 240,530.00 12,324.00
222,087.47 267,018.15 44,930.68
27,645.45 147,591.04 119,945.59
0.00 18,420.33 18,420.33
0.00 32,352.59 32,352.59
0.00 61,311.35 61,311.35
0.00 167,884.16 167,884.16
9,031.78 19,506.05 10,474.27
1,540,366.66 425,251.20 -1,115,115.45
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Table 5 Model parameters for traditional treatment and refracture prevention

Parameter Traditional Refracture Prevention

Cost (Baht)

Operation - No complication - No fracture 129,091.11 130,867.74
Operation - No complication - Fracture 239,737.42 236,782.79
Operation - No complication - Death 115,154.93 177,412.82
Operation - Complication - No fracture 237,958.05 155,723.00
Operation — Complication — Refracture 233,967.25 173,258.05
Operation - Complication - Death 356,160.56 352,954.27
No operation - No fracture 65,044.25 105,818.19
No operation - Refracture NA 105,994.61
No operation — Death 189,055.39 115,192.11
Probability

Operation 0.88 0.87
No operation 0.12 0.13
Operation - No complication 0.87 0.90
Operation — Complication 0.13 0.10
Operation - No complication - No fracture 0.86 0.87
Operation - No complication — Refracture 0.07 0.02
Operation - No complication - Death 0.07 0.11
Operation - Complication - No fracture 0.67 0.70
Operation — Complication - Refracture 0.08 0.10
Operation - Complication - Death 0.25 0.20
No operation - No fracture 0.44 0.46
No operation - Refracture NA 0.15
No operation - Death 0.56 0.39
QALYs

Operation - No complication - No fracture 0.6536 0.7745
Operation - No complication — Refracture 0.6260 0.3100
Operation - No complication — Death 0 0
Operation - Complication - No fracture 0.4515 0.6993
Operation - Complication - Refracture 0.1920 0.5680
Operation - Complication — Death 0 0
No operation - No fracture 0.1955 0.0824
No operation - Refracture NA 0.8930
No operation - Death 0 0

NA = not available

®
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Figure 3 Decision tree model in the first year of fractured hip treatment
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Table 6 Cost-effectiveness of hip fracture treatment in Lerdsin Hospital

Item

Unit cost (Baht)

Cost 130 cases (Baht)

Number of patients without repeated fractures
Increased number of patients without fractures
ICER

QALYs per case

QALYs 130 cases

Increased effectiveness in QALYs

ICER

Traditional Refracture Prevention
150,720.37 139,504.34
19,593,648.18 18,135,564.27
102 104
2

-729,041.96
0.5106 0.6023
66.3748 78.3018
11.9270

-122,250.50

Table 7 Sensitivity analysis for decision tree model parameters in Refracture Prevention Program

Parameter Unit cost (Baht) ICER
Traditional Refracture Patients without QALYs
Prevention repeated fractures
Percentage of patients
without operation
10% 150,720.37 140,538.96 -394,078.58 -95,519.41
13% 150,720.37 139,504.34 -798,521.29 -122,250.50
16% 150,720.37 138,469.72 -5,430,250.84 -159,300.86
17% 150,720.37 138,124.85 7,524,204.20 -175,047.96
Complication rate
10% 150,720.37 139,504.34 -798,521.29 -122,250.50
15% 150,720.37 142,062.87 -1,301,684.11 -100,750.48
20% 150,720.37 144,621.40 8,197,543.00 -76,128.71
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