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1. INTRODUCTION

Fractures resulting from osteoporosis, especiathge around the hip, represent a significant
public health problem considering their contribatito morbidity and mortality. Their expenses
impose significant financial burden to the governteeeven in the most developed countries.

Traumatic fractures of the femoral neck, vertebvaewnrist developed on the ground of
degenerative and other pathologic alterations o tones and joints represent a severe
musculoskeletal problem among the elderly poputatand today, more frequently in the middle
aged population. The number of hip fractures wasnased as 1,66 million in 1990 with an
estimated increase to 6,26 million by 2050. In Hamyg according tdPéntek et al (2007)the
incidence of hip fractures related to osteoporass 343/100 000 in 1999-2003 in the population
aged 50-100.

International studies investigate the differentety@nd components of expenses related to
these fractures regarding different years and agepsg, different currencies and genders.
According to Wiktorowicz (2001)the expenses of hip fractures will increase frés® million
Canadian dollars to 2.4 billion by 2044urmi et al (2003alculate the average expenses around
14 410 EUR in the first year, approximately ¥4 ofiethderives from acute care, but the prolonged
inpatient service could increase the expenses evéh 700 EUR.

In the period following the acute care, complicasiorelating to fracture-healing can
significantly increase the expenses. Among theseaascular necrosis of the femoral neck (AVN)
and the development of nonunion; the rate of thaither management shows a heterogeneous
picture in the related literature. Secondary opemat are performed in 36 % due to AVN or
nonunion according t&araeminogullariet al (2004),and in 20 % due to AVN according to
Nikolopoulos et al (2003)In the elderly population, re-operations occur3ih % according to
Strauli et al (2001,)while Bosch et al (2001fpund the rate of re-operations to be 18.5 %.

The high mortality rates of hip fractures among #derly (10 % in the first 30 days
according toGoldcare (2002)and 10-36 % in the first year accordingZuckerman et al (1995%)
represent a severe public health problem.

The effective management of hip fractures occurimthe elderly population represents a
high priority considering the age-composition oé thopulation, the frequency of osteoporosis,
altered life style and nutrition habits, certairc@mpanying diseases, the increase in the lifetime
expected at birth, and certain anatomical and gefeditures, all resulting in higher incidence of
hip fractures. The treatment of femoral neck freegucan represent a challenge for the trauma
surgeons, since stable fixation has to be achiémgether with improving life quality by the most
optimized utilization of the health insurance s@&stc
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The reduction of the financial burden resultingrireemoral neck fractures can be achieved
via the reduction of fracture incidence as a restilhulti-level interventions and by the reduction
of the incidence of the complications. Togetherséheould also serve public health goals by
reducing mortality.

Evaluating death occurring after the primary treaiin analysing further interventions
associated with fracture healing complications #meir risk factors as well as monitoring the
altered working ability and analysing the expenses both the professional view and from the
view of the financing institutes are essential ptirize the burden imposed on the patients, health
care services and the state. The results couldilbotd to the development of more effective
strategies during the professional and healthipaliiecision-making processes. The resolution of
the revealed anomalies can reduce the burden andngove the mortality and morbidity rates
through the professional and legal regulation eftibalth care system.

Several studies have investigated the secondagyvaritions performed following the
primary treatment of femoral neck fractures, tlo@intribution to mortality, their prognostic factors
and the related expenses. In Hungary, however, @iféw authors investigated the significance of
these secondary treatments and the above-desddabgids in overall, nationwide analyses. The
present dissertation is aimed to fill this gap tlylo the integration of investigations carried out i

Hungary in the “Bone and Joint Decade”.

2. AIMS OF THE STUDY

The dissertation focuses on the analysis of theadis-burden related to further treatments
following the primary treatment of intracapsulamigral neck fractures, representing a frequent and
severe problem in the elderly population, via indéigg medical professional, public health and
financial approaches. Intracapsular fractures wetexcted of all femoral neck fractures on the basis
of their high incidence and the wide range of pasgit factors that influence financing relating to
the secondary management of these kind of fractlies analysis also focused on the financial
burden imposed on the National Health InsurancedFetating to the treatment of femoral neck
fractures as well as on the influencing factorsretments representing excess expenses and those

resulting in higher mortality. Specifically, thews of the dissertations are the follows:

1. To analyse timeline characteristics and relatiqus of the fracture healing treatments after
primary treatment of medial femur neck fracturecading to most frequently used types of

operation and Garden classification under 60.

27



2. To evaluate the correlation between complicati@ugired surgery (fracture-related treatment)
and prognostic factors following internal fixati@am young adults with intracapsular femoral

neck fracture.

3. To investigate the mortality in timeline followingrimary treatment in patients over 60 with

femoral neck fracture on monthly and yearly durng years follow up period.

4. To evaluate the effect of different risk factors wortality following primary treatment in
patients over 60 with femoral neck fracture duting follow up (monthly, yearly, 5 year).

5. To analyse the average cost of patients undergh@B60 with medial femoral neck fracture up
to 2 years follow up after the primary treatmentading to the most frequently used surgical

methods and Garden classification.

6. To assess the changes in B%100 % impaired ability to work related to fembneck fracture
in patients with intracapsular femoral neck fraetunder 60 during 3 years follow up.

7. To calculate the burden of femoral neck fracturd aossibility of savings in 2007 from

purchaser’s point of view.

8. To underline expectations and critics regardhegperformance reports (coding) of the institusion
representing the basis of analyses, the ICD systetinother professional considerations from
the health insurance point of view.

Detailed methodology and results are given in v ohapters based on our previous publications.

3. DETAILED ANALYSIS

3.1. Two years follow up of further treatment afterprimary surgical treatment

of patients under 60 with medial femur neck fracture

Background:Several studies have investigated the significafi@@mplications occurring after the
primary treatment of femoral neck fractures andrthether management. However, the majority
of these studies have enrolled only a limited nunabgoatients, and only a few have investigated a
larger population by analysing data obtained fromattonwide service system.

Objectives:The aim of the study is to analyze timeline chamastics and the relationship of the
further treatments (especially the arthroplastyyl @omplications related to the fracture after
primary treatment of medial femur neck fracturecading to the most frequently used types of
operation and Garden classification.

Patients and method®ata on patients aged under 60 undergone primagicsal treatment for
medial femoral neck fractures were obtained from dlatabase of the National Health Insurance
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Fund Administration and from a questionnaire cadrraut in all institutions enrolled. Further
management associated with fracture-healing comatpdics following the most frequent type of
primary surgical treatment of femoral fracturesssled according to the Garden classification
system was evaluated. Specifically, the time coudde prosthetic treatments (secondary
arthroplasty) and their relation to different progtic factors were analyzed.

Results:Out of the all 518 patients operated witledial femoral neck fractured7,76 % required
further interventions. The rate of further intertitens after primary reduction internal fixation
(screw fixation)was 18,4 % (in 8,23 % non-prosthetic treatmentT\Rhile in 10,17 % prosthetic
treatments (PT) were performed). Regarddayden classificationin the case of type | fractures
further treatments occurred in 2,86 % (all NPT),ilevhn cases of type IV fractures further
interventions were performed in 28,84 % (the rdtRBT was 7,69 % and the rate of PT was 21,15
%). Multiple surgical interventionsvere necessary in 3,47 % of all medial femorakrfeactures,
and in 19,57 % of cases with complications. Theseewperformed in 1,43 % of Garden type |
fractures and in 13,46 % following Garden IV frae In the investigated 2-year period, the rate
of NPT interventions decreased, but the rate oinfarventions increasedgrigure 1).

The statistical analysis revealed that regardiagdén classification, more severe fractures
were associated with significantly increased rigkgurther interventions relating to the less seve
type | fractures (OR\ /e =7,33, p:0,01250Rg)/61.=7,83, p:0,00830Rs\v/c1.=12,14, p:0,0024).
The increased risks were even more significant wbrdg prosthetic treatments were considered
(ORG11/61.=8,29, p:0,0556 ORGi1/61.=8,94, p:0,0432 ORGv,/c1.=19,04, p: 0,0090). Regarding the
type of primary surgical treatment, the risk fotyearther treatment (ORnrolastyiscrew fixatigi0,23,
p:0,0205) and for PT interventions (@Roplasty/screw fixaion0,11, Pp:0,0371) was significantly

increased following primary screw fixation in comigan with primary arthroplasty.
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Figure 1
Distribution of further interventions (18,4 %) foWing primary internal fixation during the invesigd 2-
year period in relation to the time elapsed frora grimary treatment.
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Conclusion:Current protocols in the primary management of fie@haeck fractures recommend
primary reduction internal fixation or arthroplasiyr primary treatment based on the Garden
classification system. Undisplaced fractures agatéd with reduction internal fixation, while ireth
case of displaced fractures, prosthetic treatmantsconsidered depending on the size of the
displacement and the time elapsed from the fracreording to our analysis, the 28,84 % rate of
further interventions in the case of the most se¥&arden IV fractures and the 71,16 % rate of the
lack of further interventions may suggest bone obdation occuring during the investigated 2-
year period. This might also indicate that the liiteand circulation of the femoral neck might
remain sufficient even in the case of displacedtftees. Our results question the protocol of
mandatory prosthetic treatments following Gardenfiactrues suggestinthat stable reduction
internal fixation can be considered in selecte@sas

The high odd ratios of displaced fractures for ferhnterventions underline the importance
of further evaluations regarding risk factors amel meed to develop risk reducing treatments as part

of the secondary management following the primeggtment of femoral neck fractures.

3.2. Correlation between risk factors and subsequdnsurgical management
following internal fixation of intracapsular femoral neck fractures in young
adults

Background:Regarding intracapsular femoral neck fractures, iain focus of research is the
correlation between fracture-related complicatiand prognostic factors.

Objective: To evaluate the correlation between complicaticeuired surgery (fracture-related
treatment) and, among others, several less extysinvestigated prognostic factors (day of
surgery, co-morbidities, hospital type) in a 2-ypariod following internal fixation in young adults
with intracapsular femoral neck fracture.

Patients and method$Retrospective analysis of femoral neck fracturesuged in Hungary in
2000, based on data obtained from the Nationalthldahurance Fund Administration. The data
were validated and completed by a questionnairgecaput in all 60 institutions enrolled. The
effects of prognostic factors were analyzed by wme multivariate logistic regression in three
groups: all fracture-related treatments, non-peetsthand prosthetic treatments.

Results:Out of 413 patients, 17,92 % required further tireesrelated treatment. In 7,75 % non-
prosthetic, and in 10,17 % prosthetic treatment peaformed. Fracture displacement €R243),
weekend surgery (OR,347), infections (OR3,681), central nervous system-related co-

morbidities (OR-3,639) and the county hospital level of managenf@i=2,356) were associated
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with significantly increased risk for further surggTable 1).In the case of the latter, the wider

service capacity for secondary arthroplasty reprtssa higher risk for further interventions.

FRACTURE-RELATED TREATMENT

PROGNOSTIC FACTORS ALL NON PROSTHETIC TREATMENT| PROSTHETIC TREATMENT
OR [CI] (p-value) | OR [CI] (p-value) JOR [CI] (p-value)
Gender (female / male) 1,026 [0,587 ;1,794] (0,926) 0,695 [0,307;1,572] (0,383) 1,363 [0,672;2,765] (0,390)
Age (< 50 years | > 50 years) 0,882 [0,495:1,572] (0,672) 0,558 [0,249: 1,250] (0,156) 1,358 [0,630;2,928] (0,433)
Fracture displacement (Garden III-IV / G -1l ) 2,215 [1,216; 4,034] (0,009) 1,809 [0,773;4,237] (0,171) 2,243 [1,036; 4,858] (0,040)
Day of surgery (weekdays/weekends)) 1,705 [0,942;3,085] (0,077) 2,347 [1,049;5,248] (0,037) | 1135 [0,525;2,452] (0,746)
Hospital type (capital / national and university) | 1.120 [0,398;3,154] (0,829) 1,274 [0,310,;5,238] (0,736) 1,052 [0,256;4,311] (0,943)
Hospital type (county / national and university) | 2356 [0,997 ;5,568] (0,050) 1,484 [0,445;4,943] (0,520) 2,968 [0,945;9,315] (0,062)
Hospital type (city / national and university) 1,159 [0,462 ;2,911] (0,752) 1,315 [0,377 ;4,576] (0,666) 1,082 [0,305;3,832] (0,902)
Surgical delay (0-12 h />12 h) 0,909 [0,529;1,562] (0,730) 0,863 [0,394;1,887] (0,712) 0,960 [0,488 ;1,888] (0,906)
[Nervous system-related diseases (yes / no) 1,912 [0,899;4,067] (0,092) 3,639 [1,421;9,318] (0,007) | 0817 [0,268;2,491] (0,723)
Diabetes mellitus (yes / no) 0,585 [0,164;2,079] (0,407) 1,308 [0,274;6,250] (0,736) 0,273 [0,034;2,149] (0,217)
General infection (yes / no) 3,449 [1,386 ; 8,584] (0,007) 3,681 [1,172;11,55] (0,025) | 2295 [0,697;7,556] (0,171)
Hypertension (yes / no) 0,725 [0,340; 1,546] (0,406) 0,794 [0,247 ;2,548] (0,698) 0,747 [0,298 ;1,867] (0,532)
[ischemic heart disease (yes / no) 2,123 [0,782;5,762] (0,139) 2,116 [0,532;8415] (0,286) 1,887 [0,549;6,479] (0,313)
Alcohol related mental diseases (yes / no) 1216 (0,606 ;2,437] (0,581) 1,134 [0,432;2,977] (0,797) | 1,224 [0,503;2,981] (0,655)

(OR: Odds ratio, Cl: 95 % confidence interval, ignfficance of the statistical test)

Table 1

The relation of fracture-related treatment, NPT aRdl to particular prognostic factors in multivareat
logistic regression models

Conclusions: To reduce the influence of risk factors, standation of the substantive
traumatologic and orthopedic professional guidalinas well as the introduction of common
orthopedic-trauma patient care (British model) suggested. To achieve high-quality standardized
patient management, personal and material conditoa required to be accessible every day of the
week. In the presence of co-morbidities, reductidrtheir harmful effects should be a major

consideration by focusing on the patient in theqparative periods.

3.3. Evaluation the correlation between risk factos and mortality in the
elderly patient with femoral neck fracture during 5 years follow up

Introduction: Hip fractures are associated with increased mtyrtad the elderly. There are only
few study based on large patient number coveringti@anwide health care system.

Objective: The aim of this study was to investigate the mivytdollowing primary treatment in
patients over 60 with acute, monotraumatic femokdk fracture on monthly and annual base
during a 5 years follow up period; and to evaluhte effect of different risk factors on mortality
during the follow up.

Patients and method¥ata were derived from the nationwide databaséhefNational Health
Insurance Fund Administration. The evaluation idels patients with femoral neck fracture
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discharged from inpatient care institutions in 2G60owing a primary surgical treatment. We
calculated weekly, monthly and annual mortalitysatand its monthly and annual trends according
to risk factors. Logistic and Cox regression analysas performed to evaluate the correlation
between risk factors and mortality.

Results:3.783 patients were involved into the study witmean age 77,97 years (SD 8,52). The
mortality rates were 1,71 % (during the first week»9 % (30 days), 30,74 % (first year) and 61,88
% (5 years). Mortality showed a declining trendtaghe 5th month, and is stagnant after the first
year. Risk factor analysis showed that higher ngkmortality is associated with male sex and
higher age group up to 5 years, co-morbiditiesaup years, lateral type femoral neck fracture and
12 hours delay of primary treatment up to 2 yeaes)]y local complications up to 1 year and
surgical treatment during week-end up to 1 montirgigal treatment delivered in national health
institutes and university clinics resulted in a évnortality risk up to 1 yea(Table 2-3)
Conclusions:In order to reduce mortality during the managenwdrtip fractures, we emphasize
the importance of within 12 hours delay of treatmeappropriate selection of methods
corresponding fracture type, providing the samealt@ms for primary treatment during all the day
of the week, to organize the treatment to speaalres, appropriate acute care and follow up

corresponding to the general health status andarbidities of patients.

HAZARD RATIO [95% CI] (P)
PROGNOSTIC FACTORS
MULTIVARIATE CoOX
UNIVARIATE COX REGRESSION REGRESSION

GENDER (female / male ) 0,890 [0,813 ;0,974]0,012) 0,848[0,773 ; 0,931 (<0,001)

(70-79y/60-69y) 1,139 [0,989 ; 1,312]0,069) 1,188[1,021 ; 1,37D (0,018)
AGE (80-89y/60-69y) 1,192 [1,035; 1,372]0,014) 1,269[1,098 ; 1,46F (0,001)

(90 y+/60-69Y) 1,655 [1,399 ; 1,957]<0,001) 1,731 [1,458 ; 2,05p (<0,001)
CO-MORBIDITIES | (yes/no) 1,203 [1,011 ; 1,432),037) 1,201 [1,008 ; 1,43p (0,041)
FRACTURE ( medial GI-Il. / lateral ) 0,860 [0,742 ; 0,996]0,045) 0,836 [0,721 ; 0,97p (0,018)
DISPLACEMENT | ( medial GlII-IV. / lateral ) 0,887 [0,784 ; 1,003]0,055) 0,888[0,784 ; 1,007 (0,064)
TYPE OF . .
OPERATION ( osteosynthesis / arthroplasty) 1,152 [1,01308] (0,029) 1,162[1,010 ; 1,33p (0,036)

( county / capitol ) 0,912 [0,816 ; 1,019] (0,106) 0,957[0,853 ; 1,074 (0,454)
HOSPITAL TYPE | ( national and university / capitol ) 0,770 [0,665 ; 0,892]<0,001) 0,790[0,680 ; 0,918 (0,002)

( city / capitol ) 0,884 [0,789 ; 0,990]0,034) 0,913[0,813; 1,02p (0,125)
EARLY LOCAL . .
COMPLICATION | (Yes/no) 1,133 [0,863 ; 1,488] (0,369)| 1,181[0,898 ; 1,558 (0,233)
DAY OF ) .
SURGERY (weekends / weekdays ) 1,058 [0,958 ; 1,169260®) 1,050[0,950 ; 1,161 (0,336)
SURGICAL (6-12h/0-6h) 1,039 [0,914 ; 1,182] (0,554) 1,027 0,902 ; 1,17D (0,683)
DELAY (12-24h/0-6 h) 1,105 [0,973 ; 1,256] (0,125) 1,121[0,985 ; 1,275 (0,083)

(24h+/0-6h) 1,109 [0,999 ; 1,232]0,052) 1,169[1,047 ; 1,30p (0,006)
Table 2

The relation of 5 year mortality to particular progstic factors in cox regression models
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UNIVARIATE LOGISTIC REGRESSION Multivarite logistic regression

PROGNOSTIC FACTORS
1.y 2.y 3.y 4.y 5.y 1.y 2.y 3.y 4.y 5.y

GENDER (female / male) 0,671 | 0,691 | 0,705% | 0,75988 | 0,821 0,570 | 0,594% | 0,588% | 0,608% | 0,6628
(70-79y/60-69y) 1,933% | 1,8328 | 21575 | 1,7995 | 15405 | 2,036% | 1,868%5 | 2,235 | 1,831 | 1,574
AGE (80-89y/60-69y) 3,215% | 3,0018 | 3,379 | 2,725 | 3,5385 | 3,5685 | 3,1485 | 3,5895 | 2,8715 | 3,7048
(90 y+/60-69y) 7,289 | 38675 | 56215 | 6,965 [ 4,6785 | 7,9365 | 4,0215 | 6,0475 | 81025 | 5,068%
CO- S S S S BS S S S S
MORBIDITIES (yes/no) 2,330 1,919 1,897 2,711 1,597 1,959 1,704 1,685 2,641 1,391
FRACTURE medial G I-Il. / lateral) 0,5628 | 0,6428 0,745 0,737 0,631 0,570% | 0,6788S [ 0,766 0,731 0,625

(
DISPLACEMENT  ( medial G IlIl-IV./ lateral) 0,780% | 0,662 | 0,909 0,894 1,051 0,880 | 0,698% | 0,976 0,910 1,106
(

TYPE OF osteosynthesis /

s J BS
OPERATION arthroplasty) 1,551 1,100 1,160 1,026 1,153 | 1,982 1,114 1,231 1,069 | 1,603

( county / capitol )

(national and university / 0,935 0,969 1,015 1,314 1,165 1,138 1,085 1,176 | 1,5955 | 144188

HOSPITAL TYPE 0,706% | 1,017 0,940 1,263 1,300 | 0,77988 | 1,033 0,974 1,421 1,444

capitol) 0915 | 1,023 | 1,207 | 16175 | 1,167 | 1,020 | 1,081 | 14625 | 19915 | 1,400
(city / capitol )
EARLY LOCAL o R
coMPLICATION  (¥es/ o) 1,540 038 | 0852 | 1,084 | 0831 | 19055 | 0391 | 0891 | 1,008 | 0,845
DAY OF (weekends / weekdays) | 0997 | 0972 | 0875 | 0887 | 0847 | 0987 | 1013 | 0909 | 0935 | 0871
SURGERY y ! ' ' ' ' ' ’ ! ’ '
SURGICAL (6-12h/0-6h) 1068 | 1204 | 1052 | 0900 | 1,014 | 1,040 | 1,157 | 1,05 | 0,886 | 0,971
DELAY (12-24h/0-6h) 13365 | 1,634 | 1,39188 | 1,032 | 1,308 | 1,287 | 15395 | 1,331 | 0904 | 1,244
(24h+/0-6h) 14875 | 128688 | 1,173 | 1,097 | 1,235 | 17865 | 1,324ss | 1,289 | 1,121 | 143988

Significant (S): P<0.05; Borderline significanceS)B 0.05<P<0.1;

Table 3
The relation of yearly mortality to particular progstic factors in logistic regression models on gear
follow up

3.4. The analysis of health insurance costs of pa&mts under 60 with medial
femoral neck fracture treated primarily with screw fixation or hip
replacement

Objective: The aim of the study is to analyse the cost ofep&t under the age of 60 with medial
femoral neck fracture up to 2 years follow up after primary treatment including cost of acute and
chronic inpatient care, outpatient care, sicknegsgnd changes in ability to work according to the
most frequently used surgical methods and Gardessification.

Patients and method®atients were identified from the financial datsé of the National Health
Insurance Fund Administration and a questionnaias wsed for further analysis. The costs of
patients were analysed in three groups 1) all p&igll.) patients with further treatment becaage
complications, and (lll.) patients cured by onevary treatment.

Results:Altogether 518 patients were included into thedgtwt13 (79,7 %) with primary screw
fixation and 48 (9,3 %) with hip replacement. Thverage cost for all patients (I) for the 2 years
follow up was 582.181 Hungarian Forint (HUF) witbrew fixation and 545.300 HUF with hip
replacement. The average cost per patients in ringpgwith one primary surgical treatment (lII)
was (N=337, 81,6 %) 441.466 HUF with screw fixataond (N=44, 91,6 %) 561.027 HUF with hip
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replacement. The average cost per patients inubgrgup with further hospitalization because of
complications (ll) was (N=76, 18,4 %) 1.005.578 Hukth screw fixation and (N=4, 8,4 %)
775.640 HUF with hip replacement. The costs acogrdo Garden classification (I-1V.) were as
follows: patients without complications from 4361681UF to 659.160 HUF and patients with
complications from 628.323 HUF to 1.192.564 H(Fable 4)

Conclusion:The results suggest that patients (N=76, 18,4 &inlg displaced fractures with screw
fixation receiving further treatment should be teek— knowing the vitality of femoral head — with
stable osteosynthesis or hip replacement in oeeduce further reoperations and finally, health

insurance expenditures and patients’ burden.

PRIMARY Il. PATIENTS WITH FURTHER Ill. PATIENTS CURED BY | NCREASE OF
SURGICAL I. ALL PATIENT TREATMENT BECAUSE OF ONE PRIMARY COSTS
METHODS COMPLICATIONS TREATMENT (1. /111
HUF/ PATIENT HUF / PATIENT HUF / PATIENT

ALL 546.111 968.942 454.764 2,2

Arthroplasty 582.181 775.640 561.027 1,4

Screw fixation 545.300 1.005.578 441.466 2,3
Garden |. 436.981 628.323 431.354 1,5
Garden II. 561.002 966.237 450.525 2,2
Garden |Ill. 546.991 972.837 441.750 2,2
Garden V. 659.160 1.192.564 442.771 2,7

Table 4

The average insurer’s cost per patient in all patge patients with and without complications

3.5.Changes in the impaired ability to work in patientsunder 60 with medial
femoral neck fracture during 3 years follow up

Objective: The aim of the study is to analyze the 50-100 %aimed ability to work related to
medial fracture of femoral neck of patients in wogkage.

Patients and method®Data derive from the database of the National Heatsurance Fund
Administration and National Institute for Medicakiertise and based on the ICD-10 code S7200
(femoral neck fracture). The ratio of impaired apito work were calculated in patient with medial
femoral neck fracture under 60 regarding the safginethods, the progressivity level of the
primary treatment, rehabilitation care, age groum @esidence of patients, and the possible
complications on a 3 years follow up.

Results:518 patients met the selection criteria and 23,3f $hem (N=123) had impaired ability to
work. The proportion of patients with impaired &lito work was 41,3 % in patients with further
treatment and 20 % in patients with one definitneatment. 16,3 % of disabled patients received
rehabilitation treatment. The proportion of patemtith impaired ability to work according to the
most frequently used methods of primary surgeryew&f,1 % in arthroplasty, 23,7 % in screw
fixation (Table 5)and 20,6 % in DHS. The proportion of disabled gr#s increased in higher age
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groups. The lowest rate (13,2 %) of impaired wogkiability occurred in patients treated in
Budapest. We found the highest rate of impaireditaldo work according to the residence of
patients in the North-Hungarian (29,8 %) and Sau@Gweatplane (31,6 %) regions.

Conclusion: In addition we found higher impaired ability to skoratio in patients with
complications receiving further treatment and ithiaplasty. According to residence of patients the
rate of impaired working ability were the highasthe eastern parts of Hungary. We emphasize the
importance of acut management of femoral neck dracto reduce the complications. In order to
reduce the impaired ability to work, the sick-pagripd should be used more efficiently by
rehabilitation care. The frequency of impaired ipilo work is not only a health related problem

but also it is an effect of social and economiapsses.

TOTAL NUMBER PROPORTION OF PATIENTS WITH 50-100%
SURGICAL METHOD
OF CASES IMPAIRED ABILITY TO WORK
Screw fixation 413 23,7 %
Patients with further treatment 76 44,7 %
Secundary arthroplasty 42 50,0 %
Non prosthesis treatment 34 38,2 %
Patients cured by one primary treatmgnt 7 33 19,0 %

Table 5
The ratio of impaired ability to work according torther treatment following the screw fixation witne
highest case humber

3.6. Modelling of burden of femoral neck fracture n 2007 from purchaser’s
point of view

This chapter provides a model of the treatment ob$¢émoral neck fracture and financial
burden of the annual fracture cases at 2007 fiahihevel from health insurance point of view.
Cases healing following primary treatment (with@omplications) and cases with complications
are examined separately. The costs of most commmplccations with large surgical operation are
calculated.

The costs of the treatment of femoral neck fractumee modelled according to the actually
OEP reimbursed types of care including acute iepattare, chronic inpatient care, outpatient care,
pharmaceuticals and medical devices, home caresiqm)r cost of travelling or transport and the
disability to work. The financial burden has beestireated by using data from international
literature and Hungarian studies (number of fragumortality, ratio of further treatment, etc.)
which are extrapolated for the average health arste treatment cost of one patient.

The cost of patients in active age-grogpsed by primary treatmerdan vary in a range of
936.254-1.387.711 HUF depending on cost level @ividual care and utilization, while the cost of
patients in retired age-groups (pensioners) cay ivaa range 606.254 - 1.057.711 H(Fable 6).
The cost of patients with complication (primaryatent and complication) in active age-groups

can reach.712.720 — 2.950.278 HUF depending on lewst of individual care and utilization,
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while the cost of patients in retired age-groupsngoners) can reach 1.052.720 — 2.290.278 HUF
(Table 7).According to our model calculations, the cost ofmary treatment of femoral neck
fractures and essential further treatment represem annual burden of 4.168.624.290 —
5.918.284.659 HUF for the health insurance sygiesible 8).

PATIENTS CURED BY ONE PRIMARY TREATMENT TREATMENT OF COMPLICATIONS

TYPES OF CARE 0S AP 0S AP
Acute inpatient care 513.161 Ft * 456.968 - 724.86 | 297.180 — 876.266 Kt 297.180 — 899.364 F
Chronic inpatient care 123.480 — 166.950 Ft 123:-4866.950 Ft
QOutpatient care 12.534 Ft 12.534 Ft
Medicaments 12.282 - 24.906 Ft 12.282 - 24.906 Ft
Medical devices 990-14.550 Ft 990-14.903 Ft
Sickness pay 407.000 Ft* | 330.000 Ft 330.000 Ft
Patient transportation 0-71.910 Ft 0-71.910 Ft
Home nursing 0-42.000 Ft 0-42.000 Ft
TOTAL HEALTH INSURANCE
EXPENDITURES

-WITH SICK PAY | 1.069.447-1.253.011 F} 936.254-1.387.711 Ft| 776.466 -1.539.469 Ht 776.466 -1.562.567
- WITHOUT SICK PAY 662.447-846.011 Ft | 606.254 -1.057.711 F{ 446.466-1.209.469 Ff 446.466-1.232.567 F

* Also contains the expenses of acute inpatienviserand following recovery period associated witietalwork removement after bone
remodellation

Table 6

Expenses of the insurer during the primary treatimei fractures and the treatment of complications
according to the different types of care

TYPES OF CARE
Acute inpatient care
Chronic inpatient care
Outpatient care
Medicaments
Medical devices

OS AP
810.341 - 1.389.427 [rt*  788.11.624.225 Ft
246.960 - 333.900 Ft
25.068 Ft
24.564 — 49.812 Ft
1.980 - 29.453 Ft

Sickness pay 737.000 Ft* | 660.000 Ft
Patient transportation 0-143.820 Ft
Home nursing 0 - 84.000 Ft

TOTAL HEALTH INSURANCE
EXPENDITURES - WITH SICK PAY | 1.845.913 — 2.792.480 F1.712.720 — 2.950.278 Kt

- WITHOUT SICK PAY ]1.108.913 — 2.055.480 F1.052.720 — 2.290.278 Kt
* Also contains the expenses of acute inpatientiserand following recovery period associated wittetalwork removement

Table 7
The total expenses of the insurer per patienténddise of complications according to the type of ca
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HEALTH INSURANCE EXPENDITURES > HEALTH INSURANCE
TYPES OF PRIMARY CARE
OSTEOSYNTHESIS ARTHROPLASTY EXPENDITURES

Acute inpatient care 2.539.120.628/BP2.619.408 - 511.751.866 |Ft2.861.740.036 — 3.050.872.494{ Ft
Chronic inpatient care 610.979.040 — 826.068.600 &7.176.880 - 117.866.700 Ft  698.155.920 — 943.935.300|Ft
Outpatient care 62.018.232|Ft 8.849.004 F 70.867.236 F
Medicaments 60.771.336 — 123.234.888 Ft 8.671.092 —17.583.636 Ft 69.442.428 — 140.818.524 Ft
Medical devices 4.898.520 — 71.993.400 Ft  698.940 — 10.272.300 Ft 5.597.460 - 82.265.700 |t
Sickness pay 128.612.000(Ft 10.560.000 F 139.172.000 — 139.172.000|Ft
Patient transportation 0 — 355.810.68(Q Ft 0 —50.768.460 Rt 0 —406.579.140 Ht
Home nursing 0 —207.816.000(|Ft 0 —29.652.000 At 0 —237.468.000 Ht
TOTAL 3.406.399.7564-.314.674.428 F| 438.575.324 — 757.303.966 Ft 3.844.975.080-5.071.978.394|Ft

Table 8
The modeled annual financial burden of the primagnagement of femoral neck fractures accordindnéo t
type of care and in cases of osteosynthesis ahdoguiasty

Among the possible savings, the effect of risk dextleading to multiple risks regarding
further treatments should be investigated. It caefdnphasized the role wkek-end treatmentgith
significant practical importance, which can reakzsavings of 2.527.726 — 137.221.059 HUF with
appropriate continuous management. In case of tesepce ofco-morbidities the further
treatments can lead to an extra expenditure of3838P2 — 243.545.393 compared to cases without
co-morbidities, where savings can be realized bgticaous treatment and prevention of co-
morbidities. The cost of further treatment of patsewith displaced fracture can cause an extra
expenditure of 77.063.958 — 202.433.447 HUF conmtpavith cases with un-displaced fracture,
which can be reduced by providing appropriate diagjo (osteoscopia) and surgical background.
By reducing the effect of risk factors mentionedies the whole financial burden can be reduced
by 2-4 %.

3.7. Anomalies of performance reports and ICD codes

Finally, the need for reducing the anomalies of gegformance reports codes of the health
care services has to be underlined, consideringthii® coding system provides a basis for any
further analysis. This could be achieved by usiodes that reflect the actually financed service.
Regarding the quality of data used in the currealysis, it has to be noted that the validity ofada
reported to the NHIF by the service institutiongsfions the validity of any further analysis based
on these data. However, better, more organizednatidn-wide database is not available for this
type of analyses and, in the case of the presady sthis database was supported, controlled and
completed by a questionnaire survey carried othennstitutions enrolled.

The ICD code S7200, the only way to document fembeectures, is not suitable for

separating any traumatologic information. The c®8é includes several complications together in
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the form of groups, precluding thereby the diffé¢iaied evaluation and follow up of the problems.

The multi-level extension of these codes could supihe nationwide professional analyses.

4. NOVEL FINDINGS AND PRACTICAL APPLICATION

The following results can be summarized for furhiglization based on the several year
long analysis of expenses imposed on the Hungdmgaith care system relating to further
management following the primary treatment of feahoeck fractures of the Hungarian population
as well as according to the evaluation of mortalitigk factors and altered working ability

associated with further interventions:

1. We have proved the significant risk increaseftwther interventions following the primary
treatment of femoral neck fractures along the Gariypes of fractures and regarding reduction

internal fixation.

2.  With a 2 year follow up period, we have proved theduction internal fixation can be an
option for the treatment of the high risk displa¢€drden V) intracapsular fractures, considering
the high proportion (70 %) of cases that did najure further interventions suggesting bone

remodellation based on the sufficient cirulatiorttef femoral neck.

3. We have proved that fracture displacement, weeksmjery, general infectious and
neurological comorbodities and the county hospiakl of treatment represent a significantly

increased risk for further interventions.

4. We have determined the weekly, monthly and annuattatity rates as well as the most

critical period associated with femoral neck fraetu

5. We have evaluated thrésk factors of mortality in monthly, yearly andyBar analysesising

logistic regression and Cox regression models.

6. We havecompared the expenses of alternative surgical nisthad evaluatethe expenses
related to the treatment of different types of fuaes We have determined the average per capita
expenses of the insurer in cases of all fractunesc@mplications regarding both internal fixation
and secondary arthroplasty. We have proved theipteultost extending effects along the Garden

classification.
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7. We have revealed the increasing rate of impairedkiwg ability in relation to further
interventions, especially to secondary arthropdastiPrimary surgical treatment determines

impaired working ability.

8. We have determined the financial burden of femieak fractures and developed a model for

the potentials of saving

This is the first dissertation from the Nationalatth Insurance Fund Administration that
evaluated the financial burden and relations of dexh neck fractures integrating medical
professional, public health and finacing approadas published these evaluations in professional

journals.

Hopefully, the proved results will provide effeatibasis in the future for professional and
health-related political decisions that are ainedetiuce the social burden of hip fractures, anld wi
also contribute to the most effective allocationtlzd limited financial sources by ensuring equal

chances to the access to high level services.
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