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A brief introduction

Hip fracture is one of the most common fracture types in the older population. In
Sweden approximately 18 000 people suffer a hip fracture each year. The
mortality rate after a hip fracture is high and the patients most often do not regain
their previous functional level. Several factors are described to affect outcome.

Health care development is a necessity for our older patients, as well as for the
health care system itself and the general economics in society. As a consequence,
the care process and management of patients with hip fractures have changed over
the years.

The overall aim of this thesis is to describe and analyse the management
development over 30 years and put in relation to patient outcome in an attempt to
answer the questions — have the care process development for hip fracture patients
improved their outcome? What can be done to further improve outcome for this
large patient group?
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Populdrvetenskaplig sammanfattning

Varje ar drabbas cirka 18 000 personer av hoftfraktur, vilket gor detta till en av de
vanligaste skadorna bland &ldre i vart samhélle. Att drabbas av en hoftfraktur ar
farligt och dodligheten dr hog, omkring 30 % av de som drabbats har avlidit inom
ett ar. Det dr inte bara dodligheten som &dr hog, utan det dr ocksa vanligt att de som
drabbats inte aterfar tidigare funktionsnivd och inte heller kan &tergé till samma
boendeform som fore frakturen.

De vanligaste typerna av hoftfrakturer dr de cervikala (brott i larbenshalsen) och
de trochantira (brott i omradet nedanfor larbenshalsen) och trots att
frakturomradena ligger s& ndra varandra ser bade patienterna och
operationsmetoderna olika ut. Patienter med cervikala frakturer dr yngre och
friskare, samt uppvisar béttre funktion fore frakturen. Studier har &ven visat att
dessa patienter klarar sig béttre efter frakturen, dvs. de har béttre funktion och
hogre overlevnad. For de cervikala frakturerna finns det tva olika
behandlingsmetoder att vilja mellan — osteosyntes (frakturen fixeras) eller
artroplastik (hoftleden ersétts med en protes). Val av behandlingsmetod styrs av
frakturens utseende samt patientens alder och generella hélsa. For de trochantéra
frakturerna s anvidnder man sig bara av osteosyntes. Ddr dominerar metoden
’glidskruv och platta’, vilket innebér att frakturen fixeras genom att en lang skruv
skruvas in i larbenshalsen och sedan fixeras i en platta som skruvas fast mot
larbenet. Man kan ocksa vilja att fixera frakturen genom att fora ner en grov och
lang spik i larbenets marghéla (margspik).

Forutom att de olika frakturtyperna skiljer sig at sa har ocksa manga forskare
studerat skillnaderna mellan kvinnor och mén som drabbas av hoftfraktur. Det dr
mycket vanligare bland kvinnor att drabbas av en hoftfraktur, fran 50 éars alder
raknar man med att var fjirde kvinna och var tionde man kommer att drabbas.
Anledningen till att fler kvinnor drabbas av hoftfraktur dr den hogre forekomsten
av benskorhet. Man som adrar sig en hoftfraktur dr yngre men samtidigt vid sdmre
hilsa. Dodligheten efter hoftfraktur dr dessutom hogre for mannen.

En viktig del i hoftfrakturforskningen har varit att studera utfallet efter fraktur,
dvs. dodlighet, komplikationer, funktion etc. Det finns flera faktorer, utover
frakturtyp och kon, som paverkar utfallet. Faktorer som beskrivs dr dels sadana
som finns redan fore frakturen, sdsom alder, sjuklighet och funktionsniva, och dels
sadana som uppstar till foljd av frakturen (t.ex. komplikationer, sjukhusvard och
véantetid till operation). Vantetiden till operation har studerats och debatterats de
senaste aren, och dven om de flesta 4r Overens om att man inte ska fordroja
vintetiden s har man inte kunnat nd ndgon enighet kring hur stor en rimlig
fordrojning far vara. I Sverige har Socialstyrelsen fattat ett beslut som innebér att
80 % av alla hoftfrakturpatienter ska vara opererade inom 24 timmar fran
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ankomsten till sjukhus, vilket dr en av de tidsgridnser som beskrivs i litteraturen.
Andra tidsgrinser som undersokts i olika studier dr 12, 36 och 48 timmar.

De senaste decennierna har hoftfrakturvirden utvecklas och fétt en helt annan
uppmérksamhet dn tidigare. I Lund startade arbetet i slutet pd 90-talet med
fordandrade vard- och prioriteringsrutiner och 2007 mynnade arbetet ut i en ny
vardkedja for patienter med hoftfraktur, den sd kallade Hoftlinjen. Denna
vardkedja innebar att patienterna nu fordes direkt frdn ambulansen till rontgen och
dérefter vidare in pd en ortopedavdelning utan att behdva passera
akutmottagningen. Detta var ett led i sjukhusets vardprocessarbete och syftade till
att minska vintetiderna, bdde for hoftfrakturpatienterna men ocksd for patienterna
pé akutmottagningen. Samma typ av vardkedja finns nu pa manga sjukhus runt om
i Sverige.

Syftet med detta avhandlingsarbete &r att beskriva och analysera hur
omhéndertagande av hoftfrakturpatienter har utvecklats de senaste 30 dren och att
sitta detta i relation till patientutfallet i ett forsok att forsdka svara pa fragorna —
Har det forbattringsarbete som genomforts for hoftfrakturpatienterna i Lund haft
effekt? Finns det ndgot vi kan gora for att ytterligare forbattra utfallet for denna
stora patientgrupp?

Avhandlingen bestar av fyra arbeten som baseras pa data frén det svenska
nationella kvalitetsregistret for hoftfrakturpatienterna och deras behandling,
RIKSHOFT. RIKSHOFT startades i Lund 1988 och har direfter spridits bade
nationellt och internationellt. 1 registret finns flera olika variabler, sasom
information kring patienternas sjuklighet och funktionsniva fore frakturen,
information kring frakturtyp och behandlingsmetod, olika ledtider for vardtillfallet
(ankomstdag, operationsdag, utskrivningsdag etc.), funktionsniva efter 4 méanader,
eventuella komplikationer samt information kring patienternas sjdlvskattade
hilsostatus fore och efter fraktur.

I arbete I, som inkluderar 8723 patienter, beskrivs och analyseras den utveckling
som skett i hoftfrakturomhéandertagandet sedan 1988 och fram till 2012 med
avseende pa operationsmetodsutveckling och funktionsutfall. Resultaten dir visar
att det har skett ett skifte i operationsmetodval for de cervikala frakturerna dér
artroplastik  blivit allt vanligare. Detta verkar dock inte ha paverkat
funktionsutfallet eftersom funktionen vid 4-manadersuppfoljningen inte har
fordndrats dessa 25 ar. For specifika undergrupper visar resultaten sdmre
funktionsutfall for de med trochantira frakturer och man ser ocksé att dodligheten
bland méin dr hogre dn for kvinnorna, &ven om méannens overlevnad dver tid har
forbéttrats.

I arbete III fortsétter analysen dver tid men inkluderar nu aren 1999-2017, detta for
att battre kunna studera effekten av vardprocessutvecklingen beskriven ovan och
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satta utfallet (funktionsniva och dddlighet) i relation till patienternas sjuklighet. I
detta arbete ingdr 7827 patienter och resultaten visar att det skett ett skifte i
sjuklighet for gruppen, frén friskare till sjukare patienter, 6ver de senaste 19 aren.
Ingen koppling kan ses mellan utfall och vardprocessutvecklingen. Dddligheten
vid 4 méanader har relativt sett okat dver tid for de sjukaste patienterna, &ven om
dodligheten for hela gruppen har minskat ndgot dver tid. Dodligheten kan inte
kopplas till vantetiden till operation.

I arbete II och IV studeras vdrdkedjan Hoéftlinjen och dess pdverkan pa ledtider
och patientutfall ndrmare. I arbete II studeras implementeringséret av Hoftlinjen i
Lund och jamfors, dels med de patienter som fortsatt omhéndertas enligt det
traditionella systemet (via akutmottagningen), och dels med implementeringen i
Helsingborg tva ar senare (2009). Syftet med att jamfora Lund och Helsingborg ér
for att kunna studera skillnaderna i implementeringen mellan universitetssjukhus
och lénssjukhus inom samma region. Resultaten, som inkluderar 367
Lundapatienter och 322 Helsingsborgspatienter, visar en tidsvinst till rontgen for
Hoftlinjerna pa bada sjukhusen men endast tidsvinst till operation for Hoftlinjen i
Helsingborg. Denna skillnad mellan orterna kan tolkas som en skillnad i process-
implementeringen samt tidigare genomforda vardoptimeringar.

Arbete 1V, inkluderande 629 patienter, foljer upp resultaten fran 2007 och gor en
analys av hur utfallet av Hoftlinjen ser ut 10 ar efter implementeringen, dvs. 2017.
Hoftlinjen jamfors dven denna gédng med de patienter som omhindertas enligt det
traditionella sdttet. Nu visar resultaten en tydlig tidsvinst till operation for
Hoftlinjepatienterna. Nagon ytterligare vinst med att inga i denna véardkedja ses
inte, varken pa vardtid eller funktionsutfall. Inte heller patienternas egenskattade
hilsa skiljer sig mellan grupperna. Daremot ses en trend mot 6kad dodlighet for
Hoftlinjepatienterna och faktorer som verkar paverka ar frakturtyp, sjuklighet och
en véantetid till operation pa under 12 timmar. Resultaten indikerar dven en dkad
dodlighet om operation dger rum under jourtid.

Avhandlingens overgripande slutsats ar att vardprocessutvecklingen inte kan visa
pa forbattrad funktion 4 ménader efter hoftfraktur samt att dess effekt pa den
minskade dodligheten 6ver tid sannolikt dr begrdansad. Men trots att patienterna har
blivit dldre och sjukare, samtidigt som vardtiden har minskat, férsdmras inte
funktionen, och inte heller okar dodligheten, vilket kan tyda péa att
vardprocessutvecklingen dnda har betydelse. Hoftfrakturpatienterna ér, som grupp,
inte homogen vilket bor tas i storre beaktande i det fortsatta arbetet med denna
stora, skora och viktiga patientgrupp.
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Abbreviations

ASA American Society of Anesthesiologists
ECG Electrocardiography

ED Emergency Department

EQ-5D EuroQol five dimension scale

EQ-5D VAS EuroQol five dimension Visual analogue scale
LOS Length of stay

NPG Non-pathway group
PG Pathway group
THA Total hip arthroplasty
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Background

The older Swedish population

By the end of 2017 the Swedish population measured to approximately 10 million
people. Out of these, 2 million were 65 years or older. The average life expectancy
in Sweden has increased for both genders and is now 84 years for women and 81
years for men. Since the 80’s the gap in average life expectancy between the
genders has decreased and the increase in life expectancy is a result of decreased
late-life mortality [1, 2]. In 2006 Statistics Sweden released a report regarding the
living conditions of the older and its development. The report addresses data from
1980 to 2003 [3]. Among other things the report describes an improvement in
function regarding sight, mobility and Instrumental Activities of Daily Living
(IADL). The improvements in function have been more favourable for the men
compared to the women.

In 1992, a governmental decision called Adelreformen was introduced in Sweden,
transferring the responsibility for care of the older from the state to the
municipality. This changed the institutional care and living arrangements for older
persons and, as a result, a more widely spread home care system was developed. In
a follow-up report Adelreformen was evaluated and it was concluded that it had
not had, in all aspects, the desired effect. The home care system had changed from
a more caring setting to a more medical assignment with the result that fewer
people were approved home care and the resources were concentrated to fewer
individuals [4].

The hip fracture

Hip fracture is one of the most common fracture types among the older and nearly
18 000 people suffer from hip fracture on a yearly basis here in Sweden. By the
age of 50 every fourth woman and every tenth man are at risk of sometime
sustaining a hip fracture. The lifetime risk is 15% and 5% respectively, and the
most important factors affecting the incidence rate are age and sex. The typical hip
fracture patient is a woman in her early 80’s with osteoporosis who has sustained
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her fracture by falling. Hip fracture under the age of 50 is uncommon and is
usually the result of high-energy trauma, i.e. motor vehicle accidents [5-7].

Are they all the same?

Depending on the anatomical localization, hip fractures can be divided into two
major subgroups — fractures of the femoral neck (cervical) or fractures in the
trochanteric region (trochanteric) [8].

The standard classification system for the cervical fractures is that of Garden. It
comprises of four subgroups and describes the degree of dislocation of the
trabecular structure in the femoral neck. Trochanteric fractures can be divided into
un-displaced two-part, displaced two-part and multifragmentary, but numerous
classification systems exist [8].

Patients with cervical fractures tend to be younger, have a higher BMI and a better
pre- and post-fracture functional level [9-11]. In a review article by Cornwall et al.
in 2004 the difference in outcome and mortality between different fracture types
was addressed. This review showed that most studies made on the subject
concluded that patients with trochanteric fractures had lower pre-injury function
and worse functional outcome compared to those with cervical fractures.
However, fracture type alone could not be used to predict outcome [11].

Gender differences

As for the fracture types the literature also describes differences between men and
women sustaining a hip fracture. It is well established that women outnumber the
men, mainly due to differences in age and osteoporosis prevalence [5]. Even
though the women are older they have a better pre-fracture health and display a
better functional outcome [12-14]. This is to be compared to the general
population of older in the Nordic countries, where women report a higher number
of illnesses and lower self-reported quality of life [15]. Several studies report a
higher mortality rate among men after hip fracture [16-21].

Treatment

Over the last century the treatment options and surgical methods for hip fractures
have gone from a non-operative regimen to an abundance of different screws,
plates and prostheses.

As carly as 1913 the Belgian surgeon Albin Lambotte described a method for
surgical treatment of trochanteric fractures using crossed screws, but it was not
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until the 1930s and 40s that the evolution really started, both for trochanteric and
cervical fractures. In the early 40s the first prototype for intramedullary nailing
was tried out and in the 1950s the first sliding hip screw was patented [22].

Regarding the cervical fractures the use of a three-flanged nail was reported by
Smith-Pedersen in 1931 but the evolution of hip replacement therapy had started
roughly ten years earlier, also by the same surgeon. Smith-Petersen managed to
change the conservative attitude regarding the treatment of these fractures. In the
1940s Moore performed the first replacement of the femoral head but it was in the
1960s that John Charnley (later knighted for his work) revolutionized the world of
total hip replacement [23, 24].

Today the treatment options for the different fractures, cervical and trochanteric,
can be grossly divided into osteosynthesis or hip replacement. For the undisplaced
cervical fracture the method of choice is fixation by nailing or screwing. For a
displaced fracture the treatment options are hemiarthroplasty (replacement of the
femoral head) or total hip arthroplasty (THA), where both the femoral head and
the socket are being replaced. Nailing can, however, also be used, preferably if the
patient is young. Regarding the trochanteric fractures the most common surgical
method of treatment is dynamic hip screw. Intramedullary nailing is also an option
but is used in a lesser extent. Intramedullary nailing is more often used for the
subtrochanteric fractures [25].

Function

Limited function can be described as the discrepancy between the individual
capacity and the demands set by the physical or social environment [26]. Several
instruments exist to evaluate a person’s function and Activities of Daily Living
(ADL) [26, 27].

Since the older population in Sweden, as previously mentioned, have improved in
mobility the past decades it is possible that the demands on function have
increased. With the introduction of the rollator in the 1980’s the possibilities for
the older to walk independently (without the need of human assistance) have
increased. Since no published research is done regarding the development of
waking aid use in Sweden the real impact of the rollator is hard to establish.
Studies have, however, been made regarding the use and experiences of mobility
devices among the older in Sweden [28-30]. These show an increased use of
mobility devices with age and even though a mobility device is an enabler in
everyday life it can also be regarded as an obstacle. In a study by Vogt et al. from
2010 the results showed that rollator use did not interfere with rehabilitation
outcome [31].
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When it comes to hip fracture patients the literature agree that sustaining a hip
fracture results in a decrease in functional status [32-37].

Several studies have addressed factors that can influence functional outcome and
this has been used to create prognostic instruments [11, 38-43]. Apart from age
and fracture type studies also show that patients admitted from nursing homes
display worse outcome [44, 45] as well as those with prolonged postoperative in-
hospital immobilization [46].

Mortality

All over the medical field mortality rate is a well-studied and important factor for
describing outcome. As the hip fracture patient group is generally fragile the
mortality rate is both high and increased compared to controls [32, 47-50]. There
are several factors that correlate with increased mortality (apart from previously
mentioned male gender), such as poor pre-fracture mobility, high age, abnormal
electrocardiography (ECG), cognitive impairment and high ASA grade (American
Society of Anesthesiologists physical status classification system)[51, 52].

The factors listed above are all of such nature that they are presented with the
patient upon admittance. Other factors that have been shown to have an
association with the mortality rate are of a different character and the deaths due to
them could be seen as avoidable. Such factors include perioperative regimen, the
orthopaedic surgeon’s level of experience, admission day, length of stay (LOS) in
hospital, time to surgery and what form of housing the patient is discharged to [52-
56].

The ‘time-to-surgery’-debate

The impact of time to surgery on the outcome after hip fracture has been the
subject of many studies and debates during the past years. Although all agree on
the importance of not delaying surgery, the definition of ‘delay’ varies, as shown
in an extensive review article by Lewis and Waddell from 2016 [57]. For example,
Uzoigwe et al. 2015 as well as Bretherton and Parker 2015 describe an improved
survival rate among patients operated within 12 hours [58, 59] whereas other
studies have shown a beneficial outcome when not delaying surgery over 24 to 48
hours [60-62]. On the other hand, there are studies that have shown no association
between time to surgery and mortality [63-65]. In a study by Kelly-Pettersson et
al. 2017 no correlation was seen between mortality rate and time to surgery. They
could however show an increase in serious adverse events by every 10-hour delay,
even though no clear cut-off time could be identified [66].
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Most studies addressing this topic are limited in regards to patient volume, of the
above mentioned only Bretherton et al. 2015 and Grimes et al. 2002 had a patient
material exceeding 5000 patients. The study by Bretherton et al. includes patients
from 1989 to 2013, a time period during which the hip fracture management ought
to have undergone changes. Even so, they do not address the impact that care
process development might have had on the outcome.

Care process development

Clinical pathways

The development of health care is a necessity for patients, the health care system
and the society as a whole.

The term ‘clinical pathway’ has been used in health care systems since the mid
80’s along with synonyms such as ‘care pathway’ and ‘critical pathway’. The
definition of a clinical pathway varies between studies but they all deal with issues
of efficiency, outcome, improvement and evaluation [67, 68]. In general, a clinical
pathway is a method to structure and organize care processes in a multidisciplinary
setting [69] and several studies have shown the benefits of using such a method
[70-72].

When specifically addressing clinical pathways for hip fracture patients the
literature is somewhat inconclusive, some studies report benefits on different
outcome measures when using a clinical pathway whereas others report no
difference in outcome compared to traditional care [73-76]. A study by Butler et
al. from 2017 reported a decrease in functional ability with prolonged stay in the
Emergency Department (ED) awaiting admission [77]. There are also studies
addressing whether or not hip fracture patients benefit from orthopaedic care,
geriatric care or a multidisciplinary approach [55, 75, 78-80]. These studies show
no relation between ‘care setting’ and functional outcome or rehabilitation, but a
reduced mortality rate and LOS among those cared for in a geriatric or
orthogeriatric setting.

A study by Adie et al. in 2009 showed a decrease in mortality rate when changing
the priority to surgery by transferring the hip fracture patients from the emergency
list to the scheduled orthopaedic operation list. The decrease in mortality rate was
explained by fewer cancellations and after-hour operations, as well as an increased
consultant supervision [81].
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Hip fracture management at Skine University Hospital in Lund

During the past decades an evolution has taken place regarding the care of hip
fracture patients in Lund, especially concerning the clinical pathway. Until the
beginning of the 21th century hip fracture patients had been taken directly to the
ED by the ambulance crew and the main function of the ambulance was to
transport the patient. No specific strategy for pain relief regime, leg
immobilization, blood samples or ECG existed for the ambulance crew. When
arriving at the ED the patient had to wait for a physician’s examination and x-ray
referral, four floors up. After x-ray the patient was taken back to the ED to wait for
a physician to assess the radiographs and then admit the patient to the orthopaedic
ward (figure 1a). There was no fixed strategy for pain relief. Blood samples and
ECG were taken once prescribed by the physician.

An action to improve outcome for hip fracture patients started in 1999 with a
change in the routines at the ED. Up-prioritization of the hip fracture patients was
made and a supervised waiting room for bedridden patients was introduced
together with a pain relief regimen where paracetamol combined with morphine
was given more frequently. At the orthopaedic wards and in the operating theatre
all mattresses were changed to help the prevention of pressure ulcers. These
changes improved the outcome for hip fracture patients [82].

In 2003 a new way of handling the hip fracture patients was implemented to
further improve outcome. The intervention, which already started in the
ambulance, consisted of administration of oxygen and intra-venous fluid, early
pain management, transport directly from the x-ray unit to an orthopaedic ward,
risk assessment for pressure ulcer and up-prioritization on the waiting-list to
surgery (figure 1b). This intervention showed that by faster transferal from
stretcher to bed, faster initiation of pain relief and fewer shifts of care personnel
attending to the patient from the pre-hospital setting to the ward, the incidence of
pressure ulcers and confusion would decrease [83, 84].

On April Ist 2007 a new clinical pathway was introduced in order to further
optimize the care for the hip fracture patients. The pathway was created in
collaboration between the ED, the Department of Orthopaedics and the Centre for
Medical Imaging and Physiology at Lund University Hospital together with the
pre-hospital ambulance organization. When implementing the new pathway the
previously conducted interventions as described above were adopted.

The new pathway consists of several steps. First, hip fracture patients have been
up-prioritized by SOS Alarm, the Swedish emergency dispatch centre. Second,
when reaching the patients location, the specialized ambulance nurses follow a
specific checklist including patient and trauma history, immobilization of the
affected limb, early pain management, blood-samples and ECG (figure 2).
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a. | Prehosp. setting H ED X-ray Dept. ED }—\!\/\——){ Ward |

b. | Prehosp. setting }—>| ED |—\ H ‘—% X-ray Dept. > Ward

;
c. | Prehosp. setting > X-ray Dept. > Ward

Figure 1.
The evolution of the hip fracture care process from the traditional pathway (a), through the intermediary step (b) to the
hip fracture care pathway (c).

The ECG is sent electronically to the cardiac intensive care unit for assessment.
Third, if the ECG is cleared, the ambulance nurses notify the orthopaedic surgeon
on call, who orders x-ray and notifies the orthopaedic ward. Fourth, at the hospital
the ambulance nurses take the patient directly to the orthopaedic ward via the x-
ray unit without passing the ED (figure 1¢). The orthopaedic surgeon then assesses
the patient at the ward. Both pre- and post-operatively the patient stay at the same
ward and room in order to reduce the risk of confusion.

To be included in the new pathway the patient should have sustained a low-energy
trauma to the hip and have pain around this area when examined by the ambulance
nurses. Hip fracture patients with another medical problem of higher priority or a
concomitant injury are not included in the pathway and are handled as before the
implementation, that is, brought directly to the ED. Hip fracture patients who are
not taken to the hospital by ambulance, e.g. those transported to the ED by a
relative, are also not included in the pathway. The ambulance nurses are not
obliged to include a patient in the new pathway although the criteria are met, and
the orthopaedic surgeon on call has a right to redirect the ambulance to the ED if
necessary. Patients not included in the new pathway can be handled both
according to the traditional way or the intermediary way, meaning either taken
back to the ED after x-ray or transferred directly to the ward.

At Skane University hospital in Lund, the hip fracture patients are cared for in an
orthopaedic ward, with orthopaedic surgeons responsible for the care. Patients are
however admitted to other wards when the orthopaedic ward is full. Those patients
are seen daily by an orthopaedic consultant who is responsible for the care. In
2007 a decision was made to avoid placing hip fracture patients in other wards.
This decision was based on a study by Hommel et al. 2008 showing increased
LOS, delayed rehabilitation efforts and increased complications rates for hip
fracture patients when treated in other hospital departments [85].
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Pre-hospital check list — hip fracture care pathway

Sex: Fracture side:

Female D MaleD Inclusion criteria:
Right D Left D Yes
Social history: o Low-energy-trauma with pain
Living alone: Yes D No D in hip and/or groin with
shortened and externally

Home care service: D times per week: D rotated leg

o Intact peripheral signs
Institutional D o Circulatory stabile
living: Where:
Smoking: No D Yes Dpack/day Quit D Exillusmn criteria:
Alcohol: No D YesD amount/week °© ocher acute illness with higher

- priority
o Acute myocardial

Drugs: infarction
Medical list D o Cerebral infarction

o O Other trauma/fracture
Allergy: No D Yes D against o O Hip arthroplasty on same side

o O Unidentified patient

symptoms o 0 Ortho on call — non available

Trauma history:

Indoors D Outdoors D Own livingD

Passed out D Vertigo D Last meal (hour):
Walking aid D Slipped D Other:

Tripped D Next-of-kin: Telephone no:
Pain:
VAS/NRS:

On arrival D In the ambulance D During x-ray D At the wardD

Pain relief:

On arrival D In the ambulance D During x—rayD

Care:
Patient shirt D Leg immobilization Body temp on arrivalD
1.V.-catheter D Diaper (if needed) D

Blood samples D Identification-band

Ringer Acetate D ECG D

Figure 2.
The pre-hospital checklist used for the hip fracture care pathway.
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The Swedish National Quality Registries

Sweden has a long history of national quality registries and orthopaedic registries
go back as far as to the 70’s when the Swedish Knee and Hip Arthroplasty
Registers were started [86, 87]. The purpose of registries is to offer a feedback
mechanism to the health care in order to enable quality improvements.

RIKSHOFT

In 1988 Professor Karl-Goran Thorngren started the Swedish National Quality
register for hip fracture patient care, RIKSHOFT, in Lund. The hip fracture
register differed from the previously existing orthopaedic registers, the Swedish
Knee Arthroplasty Register and the Swedish Hip Arthroplasty Register, in the way
that this register, besides from data regarding fracture type and treatment method,
also handled information about patients’ functional and social conditions [88].
Together with the start of RIKSHOFT ‘the Swedish multicentre hip fracture study’
was commenced. A nationwide project to enable follow-up on treatment results
and facilitate comparison between different hospitals and regions. Annual reports
describe the results of quality improvement efforts on a number of parameters [89,
90]. During 1995-1998 the hip fracture register was spread to Europe through a
project called SAHFE (Standardized Audit of Hip Fractures in Europe). The
project was supported by grants from the European Commission [91].

The RIKSHOFT registration consists of several forms, three for general
registration and five for extended registration. For this thesis information from
four of the eight forms has been used (Appendix 1). The primary operation form is
filled in prospectively during the patient’s hospital stay by a nurse at the ward and
consists of demographical data, data regarding patient background and functional
status, as well as time variables and information about the fracture and its
treatment. These variables are since 2018 automatically transferred to RIKSHOFT
from the medical record if the patient has given permission to be included in the
register. The second form consists of a 4 months follow-up, which is carried out
by the register nurse for all the patients, either by telephone or questionnaire, and
the form includes information about walking ability, pain and care continuum. The
third form is for those who undergo reoperation. The five forms for extended
registration are designed to enable a wider analysis and also to provide the
patient’s perspective with the use of EuroQol five dimension scale (EQ-5D) as a
patient-reported outcome measure (PROM).

Other than the predetermined variables in the forms the register also enables for
departments to set up separate variables, for example information regarding the
use of a fast-track system. Such variables are used in the Lund registry.
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Aims

The overall aim of this thesis is to describe and analyse the care process
development over 30 years and to put the development in relation to patient
outcome in an attempt to answer the questions — has the care process development
for hip fracture patients improved their outcome? What can we do to further
improve outcome for this large patient group?

The overall aim can be divided into several more specific aims:

To describe and analyse how the functional outcome at 4-months follow-up
has changed between 1988 and 2017 and to put it in relation to the care
process development, operation method development, fracture types and
gender differences (Paper I and III).

To analyse the implementation of a fast-track care pathway for hip fracture
patients (Paper II).

To investigate whether the care process development over 19 years has had
any impact on mortality as well as time to surgery (Paper III).

To describe and analyse the relation between function, comorbidity,
fracture type and mortality over the last 19 years (Paper I1I).

To analyse the evolution of the hip fracture care pathway in regards to
lead-times and outcome (Paper IV).

To investigate differences in lead-time and patient outcome, as well as
patient self-reported health status, between a hip fracture care pathway and
a traditional care process (Paper IV).
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Methods

Design and geographical context

All studies are performed through retrospective review of data RIKSHOFT. In
paper II a review of medical records and radiographs was also made. The studies
were all conducted at Skéne University Hospital in Lund, formerly Lund
University Hospital, in southern Sweden. The hospital has a total of 420 beds and
a caring responsibility for approximately 300 000 of the 10 million inhabitants in
Sweden, as well as the ability to offer high-specialized care for the 1,8 million
people in the Southern health care region. In paper Il patients from Helsingborg
County Hospital were also included. Helsingborg County Hospital, located in the
northwestern part of Skane, is a medium-sized hospital with approximately 250
beds and a caring responsibility for 250 000 inhabitants.

Data collection

RIKSHOFT data from all patients registered in Lund between 1988 and 2017 has
been retrieved. The patients have been divided into different datasets to match the
objectives of each paper.

Variables from RIKSHOFT included in the papers are listed in table 1.

In the registry, the cervical fractures are classified as undisplaced (Garden I-II) or
displaced (Garden III-IV) and the trochanteric fractures as two-fragment or
multifragmentary fractures. The registration is based on information retrieved
from the operational chart.

The assessment of cognitive status in the registry is made by the nurse upon
admission to the ward. To categorise the patients she uses both information from
the medical records as well as the Short Portable Mental Status Questionnaire
(SPMSQ), a widely used assessment instrument for cognitive status [92].
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Table 1.
Variables included from RIKSHOFT.

Paper | Paper Il Paper Il Paper IV
Patient characteristics Age X X X X
Gender X X X X
ASA grade X X X
Anticoagulant therapy X X X
Mental status X X X
Pre-fracture function Housing X X X
Walking ability X X X
Walking aids X X
Fracture type X X X
Operation method X X X
4-month follow-up function Housing X X X
Walking ability X X X
Walking aids X X
Hip pain X X X
Use of painkillers* X X X
Lead-times Date of admission X X X X
Time of admission X X
Date of x-ray X
Time of x-ray X
Date of surgery X X X
Time of surgery X X
Date of discharge X X X
EQ5D VAS Pre-fracture X
4-months follow-up X
Pathway inclusion X X

*The question regards use of painkillers due to remaining pain in the operated hip.

For this thesis ASA grade is used as the primary measure to assess patient
morbidity, with cognitive status and use of anticoagulant therapy as supplements.
The information about ASA grade was included in the registry in 1998 whereas
information on cognitive status and anticoagulant therapy were added to the
registry in 2007. The different ASA grades used in this thesis, as defined by the
American Society of Anesthesiologists, are:

e ASA 1 — A healthy person
e ASA 2 — A person with mild systemic disease
* ASA 3 — A person with severe disease

* ASA 4 - A patient with severe systemic disease that is a constant threat to
life

* ASA 5 - A moribund patient who is not expected to survive without the
operation
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In Paper III and IV the ASA grades are used both separately and paired into ASA
1-2 and ASA 3-4. This is done in order to create larger groups that are more
clinically applicable (healthy/sick).

Another view on patient health was the decision to include self-reported health
status as a variable. In RIKSHOFT this is registered in the form of EQ-5D, an
internationally used instrument to measure patient self-reported health outcome
[93]. In Paper IV EuroQol five dimension scale Visual Analogue Scale (EQ-5D
VAS) was used to assess both pre-fracture and 4-months follow-up health status.

As primary measures of function the variables housing and walking ability were
chosen. The variable regarding use of walking aids was used as a supplement.
These three variables are the only ones in RIKSHOFT that can be used to describe
a patient’s function.

The forms in RIKSHOFT used for this thesis have changed over time, usually with
fewer categories to choose from as time has passed, i.e. in the forms used between
1988 and 1997 there were nine different categories regarding housing, but with the
changes in the care system for older people the different forms of housing have
also changed. Due to this, the RIKSHOFT forms today only consist of six
different categories of housing. This has posed an issue in the work with the data.
To be able to make a comparison over time some of the categories were recoded
and as the work with the projects continued the decision was made to further
combine the categories to simplify the statistical analysis and interpretation of the
results. The same applies for the variable walking ability, in this thesis categorized
as ‘Independent’, ‘Dependent’ or ‘Could not walk’. The definition of ‘independent
walking ability’ is when the patient can walk without human assistance indoors
but might need it outdoors. To be categorized as ‘dependent’ the patient needs
human assistance for walking both indoors and outdoors. For recoding key, see
Appendix 2.

For paper II RIKSHOFT data was also collected from Helsingborg County
Hospital on hip fracture patients admitted during April 1st — December 31st 2009.
For this paper data was also retrieved from the x-ray database in Lund and from
the electronic patient charts, since RIKSHOFT not yet contained information
about x-ray date and time or time for discharge. No radiographs were examined
further; the information retrieved from the x-ray database was that regarding time
for x-ray and, if needed, to verify a correct inclusion. The patients were divided
according to hospital affiliation and then further into ‘Pathway group’ (PG) or
‘Non-pathway group’ (NPG). In Lund, the categorization was done by using
information from RIKSHOFT-Lund, where this variable is registered since 2007.
For the Helsingborg dataset the PGs were identified via the patient log at the ED
with the help from an administrator.
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The inclusion process

In all four papers patients with known pathological fractures were excluded from
the dataset. During the first 9 years of registration in RIKSHOFT (1988 — Aug
1997) no patients with pathological fractures were included in the registry and
therefor data regarding this is missing in the early material. Hence, in those cases
where data has been missing for this variable during that time period it has been
assumed that the fracture is non-pathological. Since September 1997 pathological
fractures are documented in the register. Regarding missing data for other
variables in the dataset they have been coded as “unknown”. This was done to
avoid an incorrect exclusion of patients and to make the dataset as complete as
possible for statistical analysis. However, cases missing data regarding personal
identification number (thus making it impossible to calculate age), gender, fracture
type and date of admission has been excluded.

In paper I, III and IV patients with basocervical or subtrochanteric fractures were
excluded. These fracture types represent 10% of all patients admitted due to hip
fracture in Lund between 1988 and 2017. The decision was made for the purpose
of being able to compare the two largest hip fracture patient groups. Based on
clinical experience the basocervical fractures can be misinterpreted as either
cervical or trochanteric fractures. To exclude them from the start reduced the risk
of erroneous results. The subtrochanteric fractures were excluded for somewhat
the same reason — there has been an inconsistency in classification in the literature
[94].

In Paper I and III all patients younger than 50 years of age were excluded and in
Paper I and IV patients under the age of 65 years were excluded.

For paper II and IV further exclusions were made. Since the aims of the papers
was to investigate and analyse the possible time gain by implementing a fast-track
care pathway in-hospital fractures, x-ray conducted at another health care unit,
missed fractures, old fractures or incomplete data also posed as exclusion criteria.
In Paper II the basocervical and subtrochanteric fractures were included in the
dataset. This study was conducted first of the four and the thesis’ focus on the
cervical and trochanteric fractures had not yet been decided. The basocervical and
subtrochanteric fractures represented 6.2% of the fractures in Paper II. In Paper IV
the dataset from Paper II was updated with data on functional status to be able to
make a comparison with the 2017-material. For this reason, the basocervical and
subtrochanteric fractures were excluded.
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In table 2 an overview of the inclusion process for the different papers can be seen.

Table 2.
Inclusion overview for the different papers.
Paper | Paper Il Paper Il Paper IV
Hospital Lund Lund(L) Lund Lund
Helsingborg(H)
Time period 1988-2012 2007(L) 1999-2017 2007 and
2009(H) 2017
Pathological No No No No
fracture
Incomplete data No No No No
Age > 50 Yes No Yes No
> 65 No Yes No Yes
Fracture type Cervical Yes Yes Yes Yes
Basocervical No Yes No No
Trochanteric Yes Yes Yes Yes
Subtrochanteric No Yes No No
Miscellaneous Non-operative Yes No Yes No
treatment
Old fracture Yes No Yes No
Missed fracture Yes No Yes No
In-hospital fracture Yes No Yes No
X-ray conducted at Yes No Yes No
another health care
unit

A total of 1503 patients (11.9%) have been excluded from the datasets, apart from
the basocervical and subtrochanteric fractures; 923 in Paper I, 140 in Paper II, 391
in Paper III and 49 in Paper IV. Of these, 693 have been excluded due to missing
data (670 in Paper I and 23 in Paper II).

Statistics

For Paper I, III and IV a statistician performed the statistical calculations and for
paper 11 the author made the calculations.

The datasets for the different projects all comprises of a majority of non-normally
distributed data, wherefore, non-parametrical test have been used. To test for
normality the Shapiro-Wilk test was used. Most of the variables in the datasets are
categorical and for that reason Fisher’s exact test and Chi-two-test were used when
comparing variables. For lead-time analysis in Paper II and IV the Mann-Whitney-
Wilcoxon test was used since it was a combination of categorical and continuous
variables. In Paper IV the Kruskal-Wallis test was also used to compare the lead-
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times. To test the dependency and correlation between variables in Paper III
Spearman’s rank correlation coefficient was used for the categorical data and
Pearson correlation coefficient for the continuous. To analyse the changes over
time in Paper I and III different regression models were used - Cox regression with
Breslow method for ties (Paper I), multi-nominal logistic regression (Paper I) and
linear regression (Paper III).

The level of significance was set to <0.05 in all studies.

Ethical considerations

Upon registration in RIKSHOFT all patients are informed about the registration
and that data might be used in research. All patients that do not actively decline
participation are registered. Apart from this information they are also given oral
and written information on how to withdraw consent at any time. No further
information about the specific projects in this thesis has been given since the
results are presented in large scale on an aggregated level and the individual
patient is impossible to identify.

The Regional Ethical Review Board in Lund has approved the projects included in
this thesis (ref. 2008-684 and 2015-182).
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Results

Patient characteristics

This thesis comprises of data from 11 156 patients and table 3 shows the total
number of patients in each paper, as well as the gender distribution and mean age.
Over time there is a statistically significant increase in mean age from 81.0 to 82.0
years, as described in Paper I. The women are significantly older than the men and
for both genders the mean age at when they sustain their fracture has increased.
All papers display a higher number of female patients. Over the years the gender
ratio has changed and we now see an increasing number of male patients, however
not statistically significant.

Table 3.
Patient characteristics.

Paper | Paper I Paper Il Paper IV
Total, n 8723 549 7827 629
Men, n(%) 2412(27.7) 143(26.0) 2265(28.9) 199(31.6)
Women, n(%) 6311(72.3) 406(74.0) 5562(71.1) 430(68.4)
Mean age 81.6 83.2 81.9 83.0

Morbidity

In Paper II, IIT and IV the patients’ pre-fracture health status is addressed and in all
three papers there is an overweight of patients with ASA 3-4. The only subgroup
displaying a different ratio is the Helsingborg-patients in Paper II where 51.2% are
ASA 1-2. In Paper III the results show that there have been a shift in morbidity
over the past 19 years as seen in figure 3.

Between 1999 and 2017 there is a decrease in mean age for patients with ASA 1
(75.4 years to 71.0 years) and ASA 2 (81.9 years to 80.3 years), whereas the mean
age for ASA 3 and 4 does not show any convincing time trend with an overall
mean age of 83.3 years and 82.6 years respectively. Apart from ASA grade, the
papers also look at cognitive impairment and the use of anticoagulant therapy.
Approximately one third of the patients in the material have cognitive impairment
(28.6% to 36.5%) and between 7.3% and 18.1% use anticoagulant therapy, with
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the highest prevalence in Paper IV. Over time, there has been a significant increase
in the use of anticoagulants.
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Figure 3.

Changes in ASA grade over time.

Pre-fracture function

This issue is addressed in Paper I, III and IV. The majority of patients are admitted
from own home and have an independent walking ability pre-fracture. A higher
proportion of the women lives alone (47.0% vs. 30.6%) and uses walking aids
(37.3% vs. 32.0%). Of the men, however, a slightly larger share lives in own home
(65.5% vs. 63.4%). No gender difference is seen in pre-fracture walking ability.

In Figures 4a-6a the pre-fracture function is described in regards to housing,
walking ability and use of walking aids. In Paper I no significant change in pre-
fracture function is seen over time. In Paper III, however, the study shows a
significant increase over time in the group with dependent walking ability (5.8% in
1998 and 29.2% in 2017) as well as an increase in number of patients living in
own home (62.4% in 1998 and 75.1% in 2017). The use of walking aids pre-
fracture is fairly consistent — 35.8% in Paper I and 38.1% in Paper IV (figure 4a-
6a).
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Figure 4.

Changes in housing over time,

pre-fracture (a) and at 4-months follow-up (b).
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Changes in walking ability over time, pre-fracture (a) and at 4-months follow-up (b).
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Figure 6.

Changes in walking aids over time, pre-fracture (a) and at 4-months follow-up (b).
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Fracture types

Over this 30-year period the ratio between the cervical and trochanteric fractures
has been fairly stable with only a minor overweight for the cervical fractures as
seen in figure 7. The figure also displays an increase in number of patients with
displaced cervical fractures (31.7% in 1988 to 452% in 2017) and
multifragmentary trochanteric fractures (12.3% in 1988 to 26.8% in 2017).
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’ B Multifragmentary,
70% trochanteric
60%

© Two-fragment,
trochanteric

50%
40%
30%
20%
10%

0%

M Displaced, cervical

B Undisplaced, cervical

Figure 7.
Fracture type distribution 1988-2017.

In Paper I the results show that the men more often sustain undisplaced cervical
fractures whereas more women have multifragmentary trochanteric fractures. The
patients with trochanteric fractures are 2.3 years older and rely on walking aids in
a higher extent.

When further analysing the mean age over time for the different fracture types no
clear time trend can be seen (figure 8).

In regards to morbidity no difference is seen in distribution between the fracture
types (table 4). The ratio between the ASA grades is the same as for the whole
material. Over time, however, there is an increase in number of patients with ASA
grade 3-4 in the group with displaced cervical fractures as well as in the group
with multifragmentary trochanteric fractures.
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Figure 8.

Changes in mean age over time where (a) displays the cervical fractures and (b) shows the trochanteric fractures. In
2017 the mean age for the patients with cervical fractures types and the two-fragment trochanteric fractures is the
same at 81 years, whereas the mean age for the patients with multifragmentary fractures is 83 years.

Table 4.
Distribution in morbidity in regards to fracture type.

Cervical Trochanteric
ASA 1-2 46.0% 44.5%
ASA 3-4 54.0% 55.5%

Operation method development

Over the years there is a clear shift from osteosynthesis to arthroplasty for the
cervical fractures, as described in Paper I (figure 9). For the trochanteric fractures
the results show a significant increase in the use of intramedullary nailing although
sliding hip screw and plate still dominates as method of choice. The results also
show that THA and osteosynthesis is mainly used for displaced cervical fractures
in the younger age groups (figure 10).
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Operation method distribution over time.
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Figure 10.

Operation method distribution (1988-2012) in regards to age groups and fracture type. Cervical fractures are divided
into undisplaced and displaced, and trochanteric into two-fragment and multifragmentary.
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Outcome

Function

When comparing follow-up function to pre-fracture status the results show a
decrease in both walking ability and number of patients living in own home all
through the 30-year period, as well as an increase in the use of walking aids
(figures 4-6).

When looking at the function at follow-up there is no statistically significant
change during the first 25-year period. In 2006 there is a shift in walking ability at
4 months, with an increased number of patients with a dependent walking ability,
making the change statistically significant for the period between 1999 and 2017,
as described in Paper I11.

When relating functional outcome to specific subgroups the results in Paper I, I11
and IV show that there is a significant difference in follow-up walking ability and
housing between both fracture type and operation method. Those with most
favourable outcome, in regards to independent walking ability and living in own
home, are the patients operated with THA and those suffering from an undisplaced
cervical fracture. Those operated with THA are also the ones with least remaining
hip pain at 4 months. Patients operated with arthroplasty due to cervical fracture
have better walking ability at follow-up compared to those operated with
osteosynthesis. Those with the least favourable follow-up function are the patients
with multifragmentary fractures, who also report the highest frequency of
remaining hip pain, as well as those operated with intramedullary nailing. No
conclusive trend can be seen when relating ASA grade and functional outcome
over time.

Over time, more patients have returned to their own home at follow-up (61.3% in
1988 and 76.4% in 2017). The same trend is seen for those admitted from
institutional care, 57.3% in 1988 and 73.6% in 2017.

EQ-5D VAS

Regarding self-reported health status, described in Paper IV, no relation is seen
between pre-fracture EQ-5D VAS-score and age, ASA grade, fracture type or pre-
fracture functional level. At follow-up, however, a correlation is seen between the
EQ-5D VAS-score and ASA grade, housing and walking ability (table 5).
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Table 5.
EQ-5D VAS score at follow-up.In EQ-5D VAS, the patient grades their health status on a scale between 0 and 100,
where 0 is the worst possible status and 100 is the best.

Mean value
ASA grade ASA 1-2 65.0
ASA 3-4 60.2
Housing Own home 64.6
Institutional care 56.6
Walking ability Independent 67.6
Dependent 56.0
Unable to walk 46.5

Mortality

This aspect on outcome has been addressed in Paper I, IIl and IV. The 4-month
mortality rate for the entire group display a slight decreasing trend over the past 30
years from 12.7% in 1988 to 10.0% in 2017 (figure 11).
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Figure 11.
Overall mortality rate at 4-months and the changes over time.

Specific subgroups presented in the papers are gender, ASA grade, age, fracture
type and timing to surgery. Men have a significantly higher mortality rate
compared to women even though the survival rate for men has improved over time
(77.1% in 1988 to 88.9% in 2017). The mortality rates for the subgroups are
presented in table 6.
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Table 6.
Mortality rate at 4-months in regards to different subgroups as presented in Paper | and Ill.

Mortality rate(%)

Gender Men 16.5
Women 12.0
ASA 1-2 7.0
3-4 17.6
Age group 50-69 5.5
70-79 7.9
80-89 13.0
90+ 23.3
Fracture type Undisplaced, cerv 11.2
Displaced, cerv 12.9
Two-fragment, troch 14.3
Multifragmentary, troch 131
Days to surgery 0 13.0
1 12.7
2 12.5
3 15.7

Between 1999 and 2017 the results in Paper III show no change in mortality rate
over time for the different fracture types. For the ASA grades the results show a
statistically significant decrease in mortality rate for both ASA 1-2 and ASA 3-4.
However, when further analysing the distribution among the deceased the results
in Paper III show a relative increase in mortality rate for the patients with ASA
grade 3 (figure 12) when relating it to the morbidity shift (figure 3). The opposite
is seen for the patients with ASA grade 2.
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Figure 12.
Distribution of ASA grades among the deceased.
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No statistically significant difference in mortality rate is seen in regards to time to
surgery.

The mortality rate is higher for those admitted from institutional living (figure 13).
No convincing change is seen over time. The same relation applies for walking
ability; those with impaired walking ability display a higher mortality rate
compared to those with independent walking ability. A slight decrease in mortality
rate is seen over the last few years for the patients with independent walking
ability pre-fracture (figure 14).
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Mortality rate in relation to pre-fracture housing.
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Figure 14.

Mortality rate in relation to pre-fracture walking ability. Between 2002 and 2007 the registered number of patients with
dependent walking ability was very low whereas the number of deaths in the group remained relatively unchenged,
hence the high mortality rate.

46



Care process development

The implementation of a care pathway

Paper II addresses the challenges in implementing a care pathway. The results
show a significant time gain from arrival to X-ray in both Lund (2h3min) and
Helsingborg (2h58min). The continuing pathway is after that without significant
time gains in Lund with the PG being just 1 hour and 13 minutes faster. The
pathway in Helsingborg is, up until surgery, significantly faster than the traditional
care process by 15 hours and 14 minutes. No differences are seen in LOS, neither
in Lund nor Helsingborg when comparing PG and NPG. In both Lund and
Helsingborg there is a shorter time from arrival to surgery for those with ASA 1-2
(both NPGs) and those without anticoagulant therapy (both PGs).

The impact of care process development

This issue was first discussed in Paper III by analysing data from the three
intervention periods described in the Background (Jan 1999-Sept 2003, Oct 2003-
Mar 2007, Apr 2007-Dec 2017). When relating the functional outcome (housing
and walking ability) to the three interventions no clear relation is seen. The LOS
has significantly decreased between 1999 and 2017 and the change in LOS is
statistically significant in the first and last intervention period (figure 15). No
correlation is seen between the intervention periods and time to surgery.
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Figure 15.
Change in LOS over time.
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In Paper IV the impact is further investigated by comparing the pathway with the
traditional care process, as well as with the pathway ten years earlier. When using
a specific, well implemented, care pathway the result show a time gain from
arrival to surgery by 5 hours compared to the traditional care process. This is also
seen when comparing the PGs over time. No difference is seen in LOS between
PG and NPG.

No difference is seen in housing, walking ability or use of walking aids at 4-
months follow-up when comparing the groups, nor can any difference be seen in
regards to remaining hip pain or need of painkillers at 4-months. No difference is
seen in pre-fracture or follow-up EQ-5D VAS-score.

There is no statistically significant difference in mortality rate, but a trend can be
seen in favour for the traditional care process. Between 2007 and 2017 the
mortality rate for the PG has increased from 6.8% to 10.5%, whereas it has
decreased for the NPG from 11.0% to 8.8%. When further analysing the cause for
this, three factors stand out. In 2017 more patients with ASA 3-4 came through the
pathway (56.5% vs. 46.2% in 2007) and a higher number of these were deceased
within the first 4 months. The same pattern is seen for the multifragmentary
trochanteric fractures.

Timing to surgery

The last factor to stand out in Paper IV is time to surgery. In the group of deceased
a higher number of patients in the PG has undergone surgery within 12 hours from
admittance, both when comparing the PG with the NPG 2017 and when comparing
the with the PG 2007. The specific subgroup analysis is presented in table 7.

When further analysing the impact of early surgery on mortality the 2017-data
displays a relation between after-hour surgery and mortality. Among patients
operated after-hours those operated within 12 hours from admittance had a higher
mortality rate than those operated between 24 and 47 hours. The results also show
a higher share of patients operated after-hours in the group who underwent surgery
within 12 hours (Table 8).

As previously mentioned from the results in Paper III, there is no clear relation
between time to surgery and mortality rate. What the results however show is that
over 80% of the patients are operated within the first two calendar days from
arrival. Moreover, the results show that patients in age group 70-79 years of age,
as well as those with ASA grade 3-4 and patients with undisplaced cervical
fractures are more likely to have to wait more than two calendar days for surgery.

48



Table 7.

The table display the distribution of deceased between PG and NPG for different sub-groups. The table also enables
comparison between the years. The columns ‘All’ represent the total number of patients, alive and deceased, in each
categorie. The ratio in percent is shown inside the parentheses.

2007 2017
PG NPG All PG NPG All
Time to <12 2(28.6) 2(11.8) 37(14.3) 9(42.9) 0(0) 71(19.2)
surgery
12-23 3(42.9) 6(35.3) 87(33.6) 8(38.1) 7(46.7) 187(50.5)
24-47 1(14.3) 7(41.2) 112(43.2) | 3(14.3) 6(40.0) 89(24.1)
48+ 1(14.3) 2(11.8) 23(8.9) 1(4.8) 2(13.3) 23(6.2)
ASA grade 1 0 0 8(3.1) 0 0 15(4.1)
2(28.6) 4(23.6) 106(40.9) | 1(4.8) 2(13.3) 130(35.1)
3(42.9) 10(58.8) 126(48.6) | 20(95.2) 11(73.3) 214(57.8)
4 2(28.6) 3(17.6) 19(7.3) 0(0) 2(13.3) 11(3.0)
Fracture Undisplaced, 1(14.3) 4(23.5) 38(14.7) 2(9.5) 1(6.7) 50(13.5)
type cervical
Displaced, cervical | 4(57.1) 8(47.1) 110(42.5) | 8(38.1) 10(66.7)  161(43.5)
Two-fragment, 2(28.6) 5(29.4) 106(40.9) | 3(14.3) 2(13.3) 52(14.1)
trochanteric
Multifragmentary, 0 0 5(1.9) 8(38.1) 2(13.3) 107(28.9)
trochanteric
Table 8.
The relation between mortality and after-hour surgery for different time-to-surgery groups in 2017.
Hours to surgery from Distribution (%) of after-  Mortality rate (%), after- Distribution (%) among
admittance to hospital hour surgery for each hour surgery the deceased operated
time-group after-hours
<12 66.7 15.9 77.8
12-23 19.3 15.2 33.3
24-47 25.9 4.8 10.0
>48 217 0.0 0.0
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General discussion

With this thesis the author wanted to raise the question — what impact have all
these management changes had on the hip fracture patients in regards to functional
outcome and mortality? In this context, the short answer seems to be ‘Limited’.
During the past decades there is no improvement in follow-up function and the
decrease in mortality rate 4 months after surgery for the whole patient group is
only 2.7 percentage points over 30 years. The development of a specific care
pathway for hip fracture patients does not show any clear advantages compared to
the traditional care process apart from a reduced time to surgery, a variable that, in
this context, does not affect the studied outcome variables.

For the orthopaedic community these results can play an important role in the
future work with this patient group and give other aspects of the care a greater
influence, rather than just focusing on the time-to-surgery- and mortality-aspects.
The results in this thesis are not intended to be interpreted as a reason for not
prioritizing this frail patient group to surgery, but merely point out other factors of
importance in the further improvement efforts.

The patients and their hip fractures
— are they all the same?

No.

As several researchers already have shown, cervical and trochanteric hip fractures
are two different fracture types with different patient characteristics, treatment
options and outcome, as described in the Background. The results of this thesis
support that. The patients with multifragmentary trochanteric fractures are the
high-risk patients in the hip fracture group with the lowest functional outcome.
Even so, they are still cared for, and prioritized, in the same way as the fracture
types with better outcome.

Apart from fracture type there are also gender differences. The women are more
likely to live alone. It is fair to guess that this is due to the differences in life
expectancy, the woman sustaining a fracture is older and thereby more likely to be
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a widow. The gender differences in the use of walking aids might be explained by
two factors; again, the age difference. Women are older and would therefore be at
greater risk of decreased walking ability. By using a walking aid they can preserve
their walking ability. The other factor could be the social context. As previously
described in the Background the experience in using a walking aid vary and it
could be seen as an obstacle, both emotionally and socially. It might be that men
have a higher threshold in accepting the use of walking aids.

Outcome

Function

The fact that hip fracture patients do not regain their functional level, in terms of
walking ability and housing, after the fracture is not surprising given that it is an
old and frail group of patients. What is more surprising is that the results do not
show any improvement in functional outcome over the first 25 years of this
material. The general older population in Sweden did improve in mobility during
the same time period and if the hip fracture patients were similar to the general
population this would have been reflected in the results. The improvements made
in hip fracture care would also have made a difference in outcome. However, the
results do not show this. Two different reasons for this could be suggested. First,
the patients have become somewhat older and there has been a shift in morbidity.
That would increase the risk for deterioration in function but, due to the
improvements made in the management, the patient group is able to remain on the
same outcome level. Second, comparing the hip fracture patients to the older
population in general might not be possible. Given the results in this thesis the
thought that comes to mind is if patients sustaining a hip fracture already have
‘proven themselves’. It could be that the health care system is able to create a care
process for these patients that minimize complications, but the ability to improve
function and mortality rate with clinical significance for this group is a much
harder task — these outcome measures might be ‘pre-destined’ as soon as the hip
fracture is a fact.

The patient’s functional outcome seems to impact the follow-up EQ-5D VAS,
regardless of the pre-fracture function, which is interesting. The same applies to
ASA grade. The question is what role the home rehabilitation process plays in this.
With the introduction of Adelreformen the referral of responsibility drove a change
towards more resources being given to fewer people, as previously mentioned.
This made it difficult to conduct larger rehabilitation efforts to older still living in
own home. And since there is an increase in number of patients that return to their
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own home, this possible lack in rehabilitation opportunities might lead to a
lowered self-reported health.

Not only could the home rehabilitation setting affect the outcome. A study by
Gesar et al. in 2017 revealed that the staff at the ward, while the patient was
admitted, could influence outcome in the sense that the healthy hip fracture
patients, with a good pre-fracture function, became passive and insecure early in
the rehabilitation due to the attitude from the staff, hence affecting the outcome
[95].

Even if the rehabilitation after hip fracture still is an area for improvement the
society can, on the other hand, witness the effect of the fracture-preventing efforts
made. This since the older population increases in number but the hip fracture
incidence does not.

The sudden increase in dependent walking ability in 2013 (pre-fracture) and in
2006 (at follow-up) is difficult to interpret. In 2006 the results display a tendency
towards increased use of walking aids at follow-up (figure 6). Could it be that the
increased use is misinterpreted as a sign of decreased walking ability? In the
beginning of the millennium the rollator increased in popularity and more patients
were prescribed one upon discharge from the hospital. This could lead to the
interpretation that the walking ability has declined even though that might not
have been the case.

Mortality

Even though the mortality rate has decreased with statistical significance during
the last 19 years the question is whether or not it is a clinically significant
decrease. Over the last 30 years the difference is only 2.7 percentage points and
the different years display a wide variation as seen in figure 11. So, most likely,
the clinical effect of the statistically significant decrease is limited. What is
interesting is that over time the results display a relative increase in mortality rate
for patients with ASA 3 together with a decrease for the patients with ASA 2. The
reasons for this are unclear but might partly be a result of the age difference
between the patients with ASA 2 and 3. However, for the patients with ASA 3 the
mean age have remained relatively unchanged over time, and even though their
mortality rate has decreased over time they have become overrepresented among
the deceased over time. When analysing this, three factors should be addressed.
The first is the reduction over time in LOS, where Nordstrom et al. 2015 described
an increased risk of death when discharged from hospital earlier than 10 days after
admission [54]. This thesis shows a significant reduction over time with a mean
LOS of 8.3 days in 2017. The second is the discharge location. In another study by
Nordstrom el al 2015 the result showed an increased risk of death when a
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shortened LOS was combined with discharge to institutional care. Since the
majority of the patients discharged to institutional care in this material are of ASA
3 (72.3%), the discharge location might have an impact. The third factor is the in-
hospital location of care. As described in the Background the Skane University
hospital in Lund does not have any tradition in orthogeriatric collaboration for the
hip fracture patients. Several studies have, however, shown beneficial outcome for
hip fracture patients when managed in a geriatric setting. It might be that the
patients of higher ASA grades would benefit from a transfer from orthopaedic to
geriatric care, hence lowering the relative increase in mortality.

Another change in mortality over time is that for the male patients. Their
improvement in survival rate needs mentioning. Could this be an effect of the
increased knowledge about men sustaining hip fracture? As for the trochanteric
fractures, it is well known that men sustaining a hip fracture are frailer to begin
with and suffer a worse outcome. It could be that the health care, unconsciously,
therefor prioritize their care differently than for the women. Also, since it is much
less common for men to sustain a hip fracture more attention might be given to
them due to that, leading to an improved survival rate.

Lead-times and the effect of timing to surgery

With the implementation of the hip fracture care pathway time gains were
naturally of interest. However, the results show that the time gains made were not
as large as one might have hoped, especially during the implementation year in
Lund. The results in Paper II suggest that the possible time gains made are
dependent on previously conducted improvement efforts as well as the
implementation process used. One of the reasons for the lack of time gain in Lund
was likely the missing commitment from the orthopaedic surgeons who
experienced a lack of involvement in the early planning process. This shows the
importance of ‘uniting the forces’ in the implementation process.

Even so, the care pathway continued to function and ten years later the wanted
time gain to surgery was evident. Over the years the results also show a significant
reduction in LOS. However, the effect of the time gains, in regards to the
parameters studied in this thesis, are none.

In an attempt to bring a new aspect on the subject the choice was made to add a
timing-to-surgery analysis to this thesis. No previous study, to the authors
knowledge, have set the timing to surgery in relation to the care process
development and used data spanning over such a long time period. Unfortunately,
these results will probably not bring the international research community closer to
a consensus in the matter. In this context, there is no apparent impact on patient
mortality or functional outcome when surgery is done within 24 or 48 hours. There
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is a trend of higher mortality rates among patients in the PG operated within 12
hours. Also, there seem to be a relation between early surgery, increased mortality
rate and after-hour surgery. These results are however hard to draw any
conclusions from since it was a very limited number of patients. To be able to
answer that question properly a larger dataset is needed. But for the results
regarding the lack of difference between surgery within 24 or 48 hours in Paper I11
this could have an impact nationally and should add to the debate on timing to
surgery here in Sweden, even though the thesis do not address reasons for surgical
delay. This thesis shows that there are other factors than timing to surgery that
have an impact on the outcome variables studied here.

Operation method development and outcome

When it comes to operation method development it does not seem to have any
impact on functional outcome on the group as a whole. The results do however
show a difference in the specific operation methods in regards to walking ability
and remaining pain, in favour for the THA. Even though the patients with
displaced cervical fractures display a higher ASA grade over time.

Over time the results show a significant increase in the use of intramedullary
nailing but also the least favourable outcome in regards to remaining pain
compared to the other operation methods. The number of patients treated is
however too small to really be able to make a fair conclusion.

The care process development

At Skéane University Hospital, and in the Department of Orthopaedics, all
personnel work very hard to prioritize the hip fracture patients and the changes
made in the general care for the patients have been enormous throughout the years.
This might be one of the reasons to why the results do not display any
improvement in functional outcome or why time to surgery seems of less
importance. The hip fracture patients have become older and sicker but because of
the care they are given they have not deteriorated. And it does not matter if they
are taken through a care pathway or a traditional care process. The care is the
same. The hospital’s way of managing this patient group makes the timing to
surgery, in this context, not as important. Within reasonable time limits of course.
To support this idea a Hungarian study from 2005 compared outcome after hip
fracture between Hungary and Sweden and found a better outcome for the
Swedish patients [96]. Other factors, rather than timing to surgery, might be of
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greater importance, such as postoperative rehabilitation or perioperative nursing
care. This was suggested by Foss and Khelet in 2006 when they showed an
increased short-term mortality among hip fracture patients admitted during
weekends and holidays [97].

However, some improvements can still be made. First, stop thinking of the hip
fracture patients as a homogenous group and only prioritize them to surgery
according to admission time. They are not the same, as this thesis, as well as other
studies, show. The next step in the care process development might be to, once in
the ward, take fracture type and morbidity into more consideration. A prospective,
randomised, controlled trial conducted by Prestmo et al. 2008-2010 showed
improved mobility at 4-months for patients in orthogeriatric care compared to
usual orthopaedic care [98]. The benefits of geriatric rehabilitation have also been
shown by Nordstrom et al. 2016, as previously mentioned.

Have we reached the top in optimization?

The lack of differences/changes/improvement in the results of this thesis might be
perceived as somewhat of a failure. Despite all the efforts made the functional
outcome has not improved. The author chooses to see it in a different way. The hip
fracture patients have become both older and sicker, but even so they don’t die in a
higher extent. It is not farfetched to think that this is due to the attention given to
this patient group. But could it be that the optimization made have reached its top?
The result is dependent on what outcome parameter we study. There is still much
work that needs to be done, both to improve the care for hip fracture patients and
for the older population in general.

There is a great value in creating specific care processes. This enables evaluation
and further optimization and development of the healthcare. However, it is
important to structure and align the process throughout all of the activities based
on the goal set, hence making the objective apparent for everyone in the team.

Limitations and strengths

For this thesis it might have added power to the findings to compare the patient
outcome to the general population by using data from the National Board of
Health and Welfare. More patients and more variables could also have been
included to the datasets, either the whole Skane Region or the entire country. This
would however had in impact on the reliability of the data. The strength in the
Lund registry is that it has had a high completeness all through the lifetime of the
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registry, giving the results in this thesis a high reliability, even though a larger
dataset could have given more information in certain aspects. The use of only the
Lund registry raises the question on external validity but since many Swedish
hospitals now work with similar pathways and the care process development for
hip fracture patients is not limited to the hospital in Lund alone, the results in the
thesis are regarded as applicable in a larger context.

Using data from a registry to conduct research requires internal validity in the
registry. The variables in RIKSHOFT are all validated and were tested early on in
different settings. The primary variable to assess morbidity, ASA grade, is well
established and widely used. And even though the use of the ASA classification
system has its limitation in regards to fully enabling a morbidity assessment, it is,
together with cognitive impairment and use of anticoagulant therapy, the only
variables used in RIKSHOFT to assess morbidity.

For this thesis the choice was made to combine categories in some of the variables.
This has several advantages. First, to create larger groups add to the power of the
results as well as making the results more clinically applicable. Second, it reduces
the risk of misinterpretation of the results due to registration errors in specific
variables.

To conduct studies that are retrospective in their nature could be seen as a
limitation when wanting to evaluate the impact of a care process, or the impact of
timing to surgery, on outcome. For this it might be a strength to conduct a
prospective study, randomizing patients into different groups. This could however
pose a problem in regards to the ethical considerations if the outcome in one group
is suspected to be better than in the other. Also, this randomization already exists
naturally since patients are handled both according to the new clinical pathway
and in the traditional way, and information about that is registered in RIKSHOFT.
With a prospective study on care process development comes the risk of the
Hawthorne-effect, meaning that if individuals know that they are being observed
they automatically change their behaviour in response to that, hence modifying the
outcome. Therefore it might be better to be able to conduct a larger, nation-wide
study where the registration of pathway-use is implemented in all of the registries
participating hospitals that use such a pathway.
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Conclusions

*  The impact of care process development for hip fracture patients is, in our
context, limited in regards to functional outcome, and the functional
outcome for hip fracture patients, in terms of housing and walking ability,
has not improved over the last 30 years.

* Certain subgroups are displaying a worse outcome compared to the group
as a whole; male patients, patients with trochanteric fractures and patients
with ASA 3.

* The implementation of a specific hip fracture care pathway is likely
dependent on previously conducted improvement efforts and the current
implementation process.

* A specific hip fracture care pathway results in a time gain to surgery
compared to a traditional care process. The results in this thesis do not
show any impact on mortality or functional outcome.

* Over time there is no significant change in mortality rate when relating it
to timing to surgery, although there is a tendency towards higher mortality
rates when the patient is operated after-hours and within 12 hours after
admittance.
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Future research

To further optimize the management and care process development for hip fracture
patients, other aspects than operations methods, mortality and time to surgery
needs to be studied. With the on-going changes in the society and the increasing
demands from the patients, as well as the welfare system, a wider perspective has
to be considered. It has to be made clear what the incentive behind the care
process development is and to do so more studies regarding rehabilitation, nursing
strategies and health economics are needed. The focus in the future research on hip
fracture patient care should be made with a multidisciplinary approach with the
patient, rather than the diagnosis, in the centre.

In Lund studies are already conducted regarding the further optimization of the hip
fracture patient care. One study analyses the effect a pre-operative carbohydrate-
rich drink have on outcome and the results indicate that the use of such a drink can
decrease the number of postoperative complications. More studies concerning the
care of the patients need to be done.

As a first step to further analyse the impact of the hip fracture care pathway the
author aim to investigate the hip fracture related readmission rate. For this
approval has been sought from the Swedish Ethical Review Authority.

Furthermore, a closer look has to be taken on the specific subgroups where
outcome is worse. A randomized prospective study for hip fracture patients with
ASA 3, selecting them to either geriatric or orthopaedic in-hospital care and then
analyse outcome might bring light on the question regarding the relative increase
in mortality rate for this group. Another randomized study that could be set up is
that concerning the different fracture types.

To be able to further analyse the impact on time to surgery a nationwide
collaboration needs to be set up and the variable in RIKSHOFT regarding reason
for delay should be assessed.
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Appendix 1.

The RIKSHOFT forms used in this thesis.

17.10 Licbergs, Skurup 0411-41160 65812

RIKSHOFT Priméroperation — formular 1
S 0 S D e 0 e W ) S5 Py persc \er
4. | Fraktursida 1=vinster 2=hoger (Om patienten har frakturer pi bigge sidor, anviind tvi formulir).
14 L Frakturtyp (se figur pa baksidan av detta formulir)
5. L1 1 1 /Lt /L 1 Frakturdatum 374. . Klockslag*
Om datum ir okint, anviind ankomstdatum
TERIE KGN 1=Man  2=Kvinna
8. =L 1/ 1 Ankomstdatum (Ar, mén, dag) 139. L1 4. 1 Klockslag*
412. L1 L1/ 1/t | Datum for tidigast smirtlindring
9. L Inskriven fran
(vilj det som passar bist, forklaring finns pa baksidan av formuliret) 174 () S 1 T Oy T Klockslag*
413. 1 1+ 1 /L1 1/ 1 | Datum for rontgen
10. _/Ensamboende
1.0=Ja  2.0=Nej 3.0=Frin nigon form av institution (kategori 2-7 ovan) 141. 1 1.1 1Klockslag*
* se baksida
11. L Géngférmaga (hur var pati Srméga precis innan
1=Gick ensam utomhus 2=Gick endast med sillskap utomhus
3=Gick ensam inomhus 4=Gick endast med sillskap inomhus 5=Kunde inte gd
124 l_tGé’mghjéilpmedel (vilka ganghjalpmedel anvinde patienten inomhus precis innan frakturen)
1=Gick utan hjilpmedel 2=Eu hjilpmedel(kipp eller krycka)
3=Tvi hjalpmedel (kiippar eller kryckor) 4=Rollator/gangbord/betastod 5=Rullstol/singbunden
13. LI ASA grad (Férklaring finns p baksidan av detta formuliir)
15. L Patologisk fraktur 1=Nej, 2 (Ytterligare iv finns pa baksidan av formuliret)
16, e vy Operatic 142. . .1 Klockslag
g, . Knivstart
17. L. L1 Priméroperation (en ytterligare specificerad forteckning finns i rullisten) =
1=En skruy, pinne eller spik 2=Tva skruvar, pinnar eller spikar 3=Tre eller fler skruvar, pinnar eller spikar
4=Skruv, pinne eller spik med sidoplatta 5=Mirgspik 6=Halv/bipolar hoftplastik
7=Total hoftplastik 8=Konservativ behandling 9= Annan typ (specificera)
18. L 1 1 /L1 /L 1 1Utskrivningsdatum
19. i Utskriven till (kod som i friga 9 alternativt koden 9=Avliden)
Forekomst av trycksar enligt gradering pa baksidan av formuliret
Trycksar uppkommit under vardtid
I sacrum/sittbensknolar: | 120.
Pé hilar: 121, i
P4i andra omréden: [122. L |
Vid ankomst
153. | Pagaende Antikoagulations behandling 1-Ja. 2-Nej 411. 1 1 Antikoagulations behandling,
specificera vilken typ. * se baksida
154. _Mentalt status 1=Heltklar 2=E; fullt orienterad 3=Kiind demens
147. 1 1Mental-Test (Pfeiffer-test, Short-Portable Mental Status Questionnaire, SPMSQ)
Under vérdtid 378.Ldngd ___ cm
127. | Ytlig infektion av op-sir (som kravt antibiotika) 1=Ja, 2=Nej 379. Vikt ke
128. L_Djup infektion av op-sar (som krivt antibiotika) 1=Ja, 2=Nej 380. BMIva
Ovrigt egna fragor
T488 Bl —— ) 405 S aey IS0 IS S ST RSO S i RS TS
15 T /4T i (S MU 377 65 o 1S5 S S S (V| /T W
(165 ()1 A ST/ N N € S il S| 611G O T S /S O
162 B S ey i ) 371. 1 1.1 iKlockslag
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15.04 Lidbergs, Skurup 0411-41160 62451

4 mén uppfoljning — formulir 2

RIKSHOFT

L1 1 1144 4=1 11 | )Patientens personnummer

L Fraktursida I=vinster 2=hoger (Om patienten har frakturer pa biigge sidor, anvind tvi formulir).
L Frakturtyp (Enligt registrering av primroperation)

L1 L 1t /L1 /L1 Frakturdatum (Om det i okint, anvind ankomstdatum)

L 1Ko6n 1=Man  2=Kvinna

20.
21.

224

23;

24.

25,

26.

27,

L1t /1 /1 1 Uppfoljningsdatum (Ar, mén, dag)

1 Uppf6ljning gjord via

I=Ansikte mot ansikte intervju med patienten  2=Ansikte mot ansikte intervju med vérdare/slikting/vin ~ 3=Telefonsamtal med patient
4=Telefonsamtal med vérdare/slikting/viin 5=Skriftligt svar av patienten

6=Skriftligt svar av vardare/slikting/vin 7=Annat 8=Gar ej att na

Boendeform (vilj det som passar biist, forklaring finns pa baksidan av formuliret)
1=Eget hem 2=Gruppboende 3=Sirskilt boende
6=Rehabiliteringsavd 7=Akutsjukhus 8=Annat 9=Avliden

L= Gingfénnéga (hur dr patientens normala gangformaga 4 manader efter frakturen)
1=Gér ensam utomhus 2=Gir endast med sillskap utomhus
3=Gér ensam inomhus 4=Gir endast med siillskap inomhus 5=Kan inte g

(L] Gzinghjﬁlpmedel (vilka génghjilpmedel anvinder patienten 4 manader efter frakturen)
1=Gar utan hjilpmedel 2=En kipp eller krycka
3=Tvi kiippar eller kryckor 4=Rollator/gingbord/betastdd 5=Rullstol/singbunden

LI Smirtor i hoften (vilj det som passar biist)

I=Smiirtan i min hoft 4r svar, den finns dir hela tiden dven nir jag inte ror mig. 370= || Kvarstdr p smirtstillande pa grund

2=Smiirtan i min hoft 4r svar nir jag ror mig, den hindrar all aktivitet. av frakturen |=Ja 2=Nej

3=Smiirtan i min hoft dr tolerabel men tilldter aktivitet.

4=Smiirtan kommer endast efter vissa aktiviteter och forsvinner fort vid vila.

5=Jag har endast litt sméirta som kommer ibland frimst niir jag borjar g men slipper efter nigra steg.

6=Jag har ingen smiirta i min hoft.

7=Kan inte svara.

Vistelse under 4-manadersperioden (120 dagar)

Anvind samma nummer for boendeform som i friga 22. Forsok dven ange antal dagar och for orsak, anviind foljande koder:

1 = Komplikation i hoften som lett till om operation. 2 = Komplikation i hoften, men ingen om operation.

3 = Komplikation fran annan del av kroppen, 4 = Har inte kunnat dterviinda hem p g a hoftskadan.
men orsakad av hoftskadan. 6 = Ater i tidigare boende.

5 = Inlagd av annat skil, ej orsakat av hoftskadan. 8 = Rehabilitering.

7 = Vet ej/inte uppgett orsak.

I:typ L J,dagart__ 1L 1 | ochorsak L | S:typ L _J,dagarL_1 1 | ochorsak L |
2:typ L J,dagarL_ 1L | | ochorsak L | 6:typ L J,dagar_ 1 | | ochorsak L_|
3:typ L J,dagar. 1 1 | ochorsak L 1| T-typ L J,dagarL_ | | | ochorsak L |
4:typ L _J,dagar._1 | | ochorsak L | 8:typ L J,dagarL_1 | | ochorsak |
Emi - o pkE v EY 4 fAvhiden

(Om patienten avlidit inom 4 ménader fran frakturtillfllet, ange datum med fyra siffror for r, t ex 2005, mnad och dag.)

Ovriga egna frigor

372. 373¢
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17.10 Lidbergs, Skunup 0417-41160 110344

RIKSHOFT

EQ-5D-5L preoperativt for

(personnummer)

D Fraktursida 1 = v&, 2 = h6 D Besvarad 1 = sjalvuppskattad, 2 = proxi, anhérig

Frakturdatum _ _

,__Ankomstdatum __ _ _, __,__ Intervjudatum __

Markera, genom att kryssa i en ruta i varje nedanstaende grupp, vilket pastdende som bést beskriver Ditt halsotillstand

veckan innan frakturen. Se dven baksidan

RORLIGHET

Jag har inga svarigheter med att ga omkring
Jag har lite svarigheter med att ga omkring

Jag har mattliga svarigheter med att ga omkring
Jag har stora svarigheter med att ga omkring
Jag kan inte ga omkring

PERSONLIG VARD

Jag har inga svarigheter med att tvatta mig eller kia mig
Jag har lite svarigheter med att tvatta mig eller kl& mig

Jag har mattliga svarigheter med att tvatta mig eller kl& mig
Jag har stora svarigheter med att tvétta mig eller kla mig
Jag kan inte tvatta mig eller kla mig

VANLIGA AKTIVITETER

(t ex arbete, studier, hushallssysslor, familje- eller fritidsaktiviteter)

Jag har inga svarigheter med att utféra mina vanliga aktiviteter
Jag har lite svarigheter med att utféra mina vanliga aktiviteter

Jag har mattliga svarigheter med att utféra mina vanliga aktiviteter
Jag har stora svarigheter med att utféra mina vanliga aktiviteter
Jag kan inte utféra mina vanliga aktiviteter

SMARTOR/BESVAR

Jag har varken smartor eller besvar
Jag har latta smartor eller besvar
Jag har mattliga smartor eller besvar
Jag har svara smartor eller besvar
Jag har extrema smartor eller besvar

ORO/NEDSTAMDHET

Jag ar varken orolig eller nedstamd
Jag ar lite orolig eller nedstamd

Jag ar ganska orolig eller nedstamd
Jag ar mycket orolig eller nedstamd
Jag &r extremt orolig eller nedstamd

O000D OoooOoOo Ooo0oDo oo0o0o0o

ooooo

Var god vand!



e Vi vill veta hur bra eller dalig din halsa var veckan innan
frakturen.

e Den har skalan &r numrerad fran 0 till 100.

e 100 &r den basta halsa du kan ténka dig.
0 &r den sémsta hélsa du kan ténka dig.

e Satt ett X pa skalan for att visa hur din halsa var veckan innan
frakturen.

e Skriv nu i rutan nedan det nummer du har markerat pa skalan.

DIN HALSA VECKAN
INNAN FRAKTUREN =

Sweden (Swedish) © 2009 EuroQol Group EQ-5D™ is a trade mark of the EuroQol Group

Bésta halsa du
kan ténka dig

|||||1|l|||||

|||1||||||||||||||||||1|||

Séamsta halsa d
kan tanka dig

100

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0

u
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17.10 Lidbergs, Skunsp 041141160 110345

RIKSHOFT

EQ-5D-5L vid uppféljning for

(personnummer)

[ Fraktursida 1 =va, 2=h6  [] Besvarad 1 = sjlvuppskattad, 2 = proxi, anhérig

Frakturdatum _

. __»__Ankomstdatum ____, _, __ Intervjudatum _

Markera, genom att kryssa i en ruta i varje nedanstaende grupp, vilket pastaende som biést beskriver Din hilsa IDAG.

Se dven baksidan

RORLIGHET

Jag har inga svarigheter med att ga omkring
Jag har lite svarigheter med att ga omkring

Jag har méttliga svarigheter med att ga omkring
Jag har stora svarigheter med att ga omkring
Jag kan inte ga omkring

PERSONLIG VARD

Jag har inga svarigheter med att tvétta mig eller kia mig
Jag har lite svarigheter med att tvatta mig eller kla mig

Jag har méttliga svarigheter med att tvétta mig eller kla mig
Jag har stora svarigheter med att tvatta mig eller ki& mig
Jag kan inte tvatta mig eller kl& mig

VANLIGA AKTIVITETER

(t ex arbete, studier, hushallssysslor, familje- eller fritidsaktiviteter)

Jag har inga svarigheter med att utféra mina vanliga aktiviteter
Jag har lite svarigheter med att utféra mina vanliga aktiviteter

Jag har méttliga svarigheter med att utféra mina vanliga aktiviteter
Jag har stora svarigheter med att utféra mina vanliga aktiviteter
Jag kan inte utféra mina vanliga aktiviteter

SMARTOR/BESVAR

Jag har varken smartor eller besvar
Jag har latta smartor eller besvar
Jag har mattliga smartor eller besvar
Jag har svara smartor eller besvar
Jag har extrema smartor eller besvar

ORO/NEDSTAMDHET

Jag ar varken orolig eller nedstamd
Jag &r lite orolig eller nedstamd

Jag ar ganska orolig eller nedstamd
Jag ar mycket orolig eller nedstamd
Jag ar extremt orolig eller nedstamd

0ooocoo Oo0ooDo Oo000oD OOo0oOoD

ooooo

Var god vand!









Appendix 2.

Recoding key.
Variable Old categories New categories Old categories
combined
Admitted from/housing 1. Own home 1.0wn home
at 4 months
2.Group/service housing 2. Institutional care 2-6
3. Full-service unit,
nursing home
6. Rehabilitation unit,
convalescent home
7. Acute hospital 3. Other 7-8
8. Other
Walking ability 1. Could walk alone 1. Independent walking 1-3
outdoors ability
2. Could walk
accompanied outdoors
3. Could walk alone
indoors
4. Could walk 2. Dependent walking
accompanied indoors ability
5.Could not walk 3. Could not walk
Walking aids 1. No aid 1. No aid or one stick 1-2
2. One aid (crutch or stick)
3. Two aids 2. Walking aids 3-4
4. Rollator/walking frame
5. Wheelchair/bedridden 3. Wheelchair/bedridden
Hip pain at follow-up 1. Severe and constant 3. Severe 1-2
2. Severe when moving
3. Tolerable, allow activity 2. Light/Moderate 3-5

4.Pain in certain activities
5. Light and occational
6. No pain

1. No pain
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