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Aim of the Registry: The aim of the Danish Multidisciplinary Hip Fracture Registry
(DMHFR) is to collect data on processes of treatment, nursing care and rehabilitation as
well as outcomes for patients with hip fracture in Denmark, and thereby monitor and
improve the quality.

Study Population: Hip fracture patients at age 65 or older that have undergone surgery
with arthroplasty or internal fixation since 2004.

Main Variables: DMHFR collects quality indicators and descriptive variables. Quality
indicators include eight process performance measures within treatment, nursing care and
rehabilitation, reflecting recommendations from the national clinical guideline for hip frac-
ture patients, and three outcome measures including survival within 30-days, unplanned
acute readmission within 30 days and reoperation within 2 years. Descriptive variables
include a number of patient- and surgery-related characteristics. All data are collected
prospectively.

Results: By the end of 2018, the DMHFR included 86,438 hip fracture patients. Since 2006,
all hospital departments in Denmark, treating patients with hip fracture, have reported
improvement in quality of care and improvement in survival, and reoperation over time as
well as high completeness of variables registration.

Conclusion: The DMHFR is a well-established nationwide clinical registry, which plays
a key role for monitoring and improving hip fracture care in Denmark. The registry can
further be linked to a range of other nationwide registries in order to answer a number of
relevant clinical research questions.

Keywords: hip fracture, quality indicators, registry, mortality, reoperation, readmission

Introduction

The number of patients hospitalized due to hip fracture has been reported to be
620,000 in the European Union in 2010 and 210,000 per year between 2008 and
2011 in the United States." It is the dominant cause of trauma-related mortality in
people above 65 years, and among the survivors, 50% never reached their previous
functional level.>® Moreover, hip fracture is related to considerable healthcare
costs.”” Previous research has indicated variation in outcome after hip fracture
and only a slight improvement in survival over time.'®'? Western healthcare
systems have therefore developed clinical guidelines for hip fracture care and
countries including Sweden, Norway, Finland, Denmark and the United Kingdom

have initiated continuous monitoring of the quality of care after hip fracture.'*'*
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The Danish Multidisciplinary Hip Fracture Registry
(DMHFR) was initiated in 2003 as part of a national quality
improvement project called the Danish National Indicator
Project.' The aim of the DMHER is to monitor and support
implementation of evidence-based clinical guidelines for
hip fracture care and ultimately improve the quality and
outcome of hip fracture patients. The registry has
a multidisciplinary steering committee appointed by the
Danish regions, the Danish Orthopedic Society, the Danish
Geriatric Society, the Danish Nurses Organization and the
Danish Society for Physiotherapists.'® The steering commit-
tee chose quality of care indicators, including process per-
formance measures and outcome, as well as descriptive
prognostic variables, which reflect current evidence-based
approaches within multidisciplinary hip fracture care and
their feasibility in clinical practice. The DMHFR is part of
the umbrella organization Danish Clinical Registries, and
the results are publically available in an annual report in
aggregated form.'®

Aim

The present paper aims to describe the organization and
content of the DMHFR, to present results regarding demo-
graphics and quality indicators during the period
2006-2018 and to illustrate the potential of the DMHFR
for clinical epidemiological research.

Materials and Methods
Setting

Denmark is a country with 5.7 million inhabitants with free
access to medical care and a longstanding tradition for
health-care registries.'” All patients with hip fracture are
admitted to the nearest public hospital treating acute
patients. All inhabitants have a unique civil registration
number, which is used in all healthcare contacts and allows
unambiguous linkage between the healthcare registries.'®

Data Collection Procedures

Reporting to the DMHFR is mandatory by law for all
hospitals from 2006."° During the period from 2006 to
2018 all hospitals treating hip fracture patients were report-
ing to the registry. Data are prospectively collected on an
individual-level by healthcare professionals involved in
treatment of hip fracture patients from the time of hospital
admission to discharge, covering different aspects of the
clinical pathway. Detailed data definitions are developed
prior to data collection. Fulfillment of the process

performance measures are registered by the staff members
prospectively as part of the clinical routine and are reported
monthly to the registry. From 2004 to March 2010 the
registry was a web-based standalone database, as data
were collected using an independent web-based interface.
From March 2010 and forward, the registry uses routine
collected data retrieved directly from the Danish National
Patient Registry to avoid double registration by clinicians.?’

Study Population

The DMHFR includes patients’ age >65 admitted acutely
with a femoral neck, pertrochanteric (intertrochanterica
femoris or trochanterica femoris) or subtrochanteric frac-
ture (Figure 1) and treated surgically with osteosynthesis
or total/hemi arthroplasty.

Main Variables

Quality Indicators

A documentary report, which reflects current evidence
within multidisciplinary hip fracture care, is developed.
On the basis of this evidence-based approach as well as
feasibility in clinical practice, quality of care indicators are
developed. The quality indicators in the DMHFR include
process performance measures and outcome measures.
Eight process performance measures are currently available
and include timing of preoperative optimization, surgery

C: Femoral neck fracture
P: Pertrochanteric fracture
S: Subtrochanteric fracture

Figure | Types of collum femoris fractures included in the multidisciplinary hip
fracture registry.

I o submit your manuscript

Dove

Clinical Epidemiology 2020:12


http://www.dovepress.com
http://www.dovepress.com

Dove

Kristensen et al

delay (24 and 36 hours), mobilization within 24 hours,
assessment of nutrition status, basic mobility score pre-
and postoperative, rehabilitation program, osteoporosis-
and fall prophylaxis. The process performance measures
reflect key recommendations for healthcare processes,
which are expected to be associated with patient outcome.
The staff members classify the patient as eligible or non-
eligible for the process performance measures according to
detailed data definitions. Subsequently, the staff members
register fulfillment or non-fulfillment of the measure.
Missing registration of fulfillment would be coded as a non-
fulfillment of the process performance measure.

Currently, three outcome measures are available:
Survival within 30 days, readmission within 30 days
after discharge and reoperation within two years. Due to
the individual-level record linkage to other public regis-
tries and the civil registry number in Denmark, complete
follow-up for every patient is possible for the outcome
measures. Information on survival is obtained from the
Civil Registration System, which has daily updated elec-
tronic records of all changes in vital status for the entire
Danish population since 1968.'® Readmission is defined as
an acute first time readmission to any hospital 24 hours
after discharge from hip fracture with a length of stay of
minimum 24 hours. Reoperation is defined in four differ-
ent ways depending on fracture type and surgery type.
Information on readmission and reoperation is obtained
from the Danish National Patient Registry, which is
a nationwide administrative registry that covers all admis-
sions and discharges from Danish somatic hospitals since
1977. Since 1994, up to 20 diagnoses for every discharge
are coded according to the Danish version of the
International Classification of Diseases tenth edition.?

The core of the quality of care indicators has been quite
consistent in the first ten years. However, demands for
fulfillment of some process performance measures have
increased over time and data definitions were adjusted. For
instance, a timestamp for mobilization within 24 hours
was implemented in 2015. Before 2015, the clinicians
reported whether the patient was mobilized within 24
hours with the answer yes or no. After 2015, clinicians
have reported the exact time for first mobilization.
Likewise, in 2013, fulfillment of the measure basic mobi-
lity assessment presupposes that the CAS score value also
was reported. Moreover, new quality indicators have been
added by the steering committee regularly. Detailed speci-
fications for the individual indicator calculation are pub-
licly available through the Danish Clinical Registry’s

website.'® A description of the measures used in the reg-
istry is presented in Table 1.

Local and regional audits on quality indicators are
carried out every third month. Further, the steering com-
mittee performs an annually structured audit process and
publishes an annual report followed by comments and
recommendations from the audits on how to improve
quality of care.

Descriptive Variables

The DMHFR has information on a number of patient- and
surgery-related variables, which, based on the current evi-
dence, appear to be well-established prognostic factors.
Patient-related variables included admission age, sex,
Body Mass Index (BMI) and residence. In the period
from 2005 to 2010 information on alcohol intake and
smoking were collected. The surgery-related variables
included type of fracture, fracture displacement, and type
of surgery (Table 2). In the period from 2005 to 2010,
information on the American Society of Anesthesiologists’
(ASA) classification score was collected. From 2010 and
onward, the ASA score was replaced with the Charlson
Comorbidity Index (CCI). The CCI is a method of cate-
gorizing comorbidities of patients based on ICD diagnosis
codes from the Danish National Patient Registry.”!
the DMHFR as
a prognostic factor in the period 2006 to 2014 and as

Surgical delay was included in

a process performance measure since 2015.

Results

Patient Characteristics

During the period 20062018, the DMHFR included 87,803
hip fracture patients. The number of patients varied slightly
during the study period, but the average was 6,800 patients
(Table 2). The majority of hip fracture patients are women
with a median age of 84 years, living alone. The most frequent
fracture type is a femoral neck fracture and the most frequent
surgery type is internal fixation. The proportion of hip fracture
patients with comorbidity has increased over time (Table 2).

Quality Indicators
Process Performance Measures

For the process performance measures, improvement over
the years has been observed for most of the measures even
though the demands for fulfillment of the process perfor-
mance measures have increased over the period (Figure 2).
An exception is the process performance measures imple-
mented in 2015, including preoperative optimization and
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Note: *From 2015 and onward time to surgery is collected as a process performance measure.

Abbreviations: BMI, Body Mass Index; ASA, American Society of Anesthesiologists’ classification score; CCl, Charlson Comorbidity Index.

surgery within 24 and 36 hours respectively, where the
fulfillment has not improved over the three years.
A decrease in fulfillment of some of the process perfor-
mance measures such as mobilization within 24 hours in
2015 and basic mobility assessment in 2013 may be
related to change in data definitions (Figure 2).

Outcome Measures 30-Day Mortality,

Readmission and Reoperation

The overall 30-day survival varied from 90% to 88%
during 2006-2018. The proportion of patients that were
re-operated within two years has decreased over the
study period, from 27% to 13% among patients with
a displaced medial femoral neck fracture, and from 15%
to 9% among patients with un-displaced medial fracture
(Figure 3). Reoperations among patients treated with an
arthroplasty were highest in the period from 2008 to
2011 with around 13%, and have decreased to 9% sub-
sequently. Almost 1820% of patients were readmitted
within 30 days during 2015 to 2018.

Examples of Research

The DMHFR data are accessible for research after appli-
cation to the Danish Clinical Registries.'® Published
papers are based on the DMHFR data linked to other
Danish health registries, including the Danish National
Patient Registry, the Civil Registration System, the
Danish Transfusion Database, the Danish Prescription
Database, the Laboratory Information System, and the
Integrated Database for Labour Marked Research. The
studies have focused on variation in the outcome mea-
sures among patient types and hospitals.** ** An asso-
ciation between fulfillment of the process performance
measures and better survival and lower readmission rate
has been found®?* as well as an association between
orthogeriatric specialization or patient volume and
outcome.?’>! In addition, associations between transfu-

2 . .
32.33 association between sur-

34,35

sion practice and outcome,
gery delay and post-operative complications,
associations between some commonly used medication
preoperatively, including antidepressants, anticoagulants
and anti-inflammatory drugs and post-operative
complications***° have been observed. Moreover, stu-
dies have found that about 15% of hip fracture
patients develop an acute kidney injury within 5 days

4142 and about 15% of patients sustain post-

43,44

of surgery
operative infections within 30 days of surgery,
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Figure 2 Proportion of patients in percent that have fulfilled the individual process performance measures over time.
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years and a high completeness of reporting. The quality of
treatment and care reflected by receiving guideline recom-
mended recommendations has increased over the years.
The 30-day survival has improved from 88% to 90% in
the period. The proportion of reoperations has decreased
especially among patients with medial femoral neck frac-
ture. In contrast, the risk for acute readmission has
increased from 16% to 20% in the last three years.

Comparison with Other Hip Fracture

Registries

Continuous monitoring of the quality of healthcare has been
implemented in many European countries'* including Finland
(PERFormance, Effectiveness and Cost of Treatment
episodes),’’” Sweden (Rikshoft),*® the United Kingdom (UK)
(the National Hip Fracture Database),'>* Scotland (the
Scottish Hip Fracture Audit),”® Italy (Regional Outcome
Evaluation Program in the Lazio region®' and Gruppo Italiano
di Ortogeriatria),”> Norway (The Norwegian Hip Fracture
Registry),” Spain (National Hip Fracture Registry),>* Ireland
(Irish Hip Fracture database),” Nederlands (Dutch National
Hip Fracture Audit),”® Germany (Alterstrauma register),”’ and
Denmark (DMHFR). However, the majority of these

registries47’50’5 1,53-55

mainly monitor outcome performance
measures, eg, mortality and readmissions at the hospital level,
and lack continuous monitoring of process performance mea-
sures. Exceptions are the DMHFR, Rikshoft*® and the National
Hip Fracture Database in the UK,'*** which contain valuable
information on process performance measures according to
clinical guideline recommendations. The measures monitored
in the National Hip Fracture Database in the UK are compar-
able to the process performance measures as they monitor
mobilization on the first postoperative day, bone-protection
medication and geriatric assessment. The fulfillment of the
process performance measures is generally higher in the UK
compared to Denmark, eg, 69% were mobilized on the first
operative day in Denmark whereas 79% were mobilized in the
UK. Likewise is the survival lower in Denmark compared to
the UK and Sweden, as they report an overall 30-day mortality
rate below 8% compared to 10% in Denmark.”®>’ The lower
mortality may be explained by different inclusion criteria in the
hip fracture registries, eg, different inclusion ages, which may
impact the risk of mortality. For instance, the Scottish Hip
Fracture Audit, the Swedish Rikshoft registry and the Finish
PERFECT registry include hip fracture patients from 50 years,
whereas the Danish Multidisciplinary hip fracture registry
includes patients from 65 years.

Perspective

The efforts are on-going to improve the fulfillment of the
process performance measures and thereby improve the
hip fracture patients” survival. The completeness of regis-
tered variables for each patient is high, however an in-
depth validation of the data in the DMHFR with focus on
completeness and positive predictive value of the regis-
tered data needs to be done. The length of hospital stay has
decreased, which includes earlier discharge to care in the
community settings or at home with support from home
care or mobile rehabilitation units. The hip fracture regis-
tries therefore need data from the community setting
including primary healthcare services to improve our
knowledge on the full clinical pathway of hip fracture
patients and it impact on the patient outcome.

Administrative Issues and Funding

The clinicians reporting to the registry have no economic
incentives, but there is an increasing interest from politicians,
hospital boards of directors and patient organizations regarding
fulfillment of the quality indicators. DMHFR is funded by the
Danish Regions and receives epidemiological, statistical and
administrative support from the Danish Clinical Registries
(RKKP), which has a budget of 9.9 million USD to operate
80 databases in Denmark. DMHFR receives 16,000 USD
yearly for holding audits, multidisciplinary seminars and revis-
ing data definitions. The DMHFR is approved as a national
clinical quality database by the National Board of Health and
the Data Protection Agency. Permission to access the data from
the DMHFR has been granted by the Data Protection Agency
and the steering Committee following an application to the
Data Protection Agency and RKKP.

Conclusion

The DMHEFR plays an important key role in monitoring and
improving hip fracture care in Denmark due to prospectively
collected high-validity data. Furthermore, the DMHFR has
been linked to a wide range of other national registries in
order to answer a number of relevant clinical questions
regarding the treatment and outcome of hip fracture patients.
Thus, the DMHFR is a valuable tool for both quality
improvement and epidemiological research.

Ethics

The study was approved by the Danish Data Protection
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