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CHAPTER 1

General introduction and outline of this thesis



CHAPTER 1

Challenges in trauma research

Evidence-based medicine, using the best available research evidence to guide clinical decision
making, offers both opportunities and challenges. In the field of orthopedic trauma surgery, great
progress has been made in the understanding of fracture healing, immune response, timing of
interventions, and development of implants." However, musculoskeletal injuties are still 2 major
global health problem, contributing a large burden of disability and suffering.” Although injury-
related mortality rates have declined over the last decades in many high-income countries, in 2013
injuries still accounted for 10% of the global burden of disease, with a loss of 248 million

disability-adjusted life-years.’

Improved patient care has enhanced the likelihood of surviving serious injury. As a result, focus
has shifted to improving quality of survival and reducing the burden of nonfatal injury.’
However, research-based advances that improve these outcomes for patients with major
orthopedic injuries have been constrained by two important factors; inadequate high-quality
studies in the field of orthopedic trauma surgery, and insufficient attention to patient-reported

outcome measutres (PROMs).'

Study designs in trauma research

The first challenge is the lack of high-quality studies of surgical and non-surgical interventions in
orthopedic trauma patients. Although randomized controlled trials (RCTs) are considered the
highest level of evidence, this design might not always be ethical, feasible, or necessary to address
a specific surgical research question. These challenges are especially apparent in the surgical field,
with acute and urgent life-threatening situations such as trauma surgery. In this field variation in
surgical practice can lead to practical and methodological difficulties in terms of patient
recruitment and randomization.* In fact, a literature review revealed 21% of surgical RCTs are
discontinued and 33% of trials remain unpublished after a median of 4.9 years. These challenges
have led to a growing debate on the need of RCTs for the evaluation of surgical interventions,
and whether well-designed observational studies might complement and add valuable

information to results from RCT's.>°

Importantly, more than 80% of orthopedic surgical trials are methodologically limited by small

sample sizes, inadequate allocation of concealment, and no independent assessment of outcomes.

The small sample sizes and low quality of studies have restricted the translation of studies to
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routine patient care.! Furthermore, RCTs can have strong internal validity, however, their
external validity (generalizability of results) tends to be low. The patient populations encountered
in daily clinical practice can differ from the often highly selected patient populations enrolled in
RCTs.” Moreover, RCTs might not have sufficient follow-up or sample size to assess infrequent
outcome measures or long-term treatment effects.*” Finally, RCTs are accompanied by the need
for substantial resources and are therefore not always justified for questions regarding small
modifications to a treatment or technique, which are typical for the surgical field." Given the
limited added value of surgical trials (no concealment of allocation and blinding of outcome
assessor) and need for substantial recourses, observational studies may provide an alternative to
assess effects of surgical and non-surgical interventions in orthopedic trauma patients, provided
such studies are of sufficient quality.* The potential added value of observational studies might
differ between different comparisons and research questions.” In a health care system with
growing financial burden, the relative low cost and feasibility underline the possible added value

of observational studies.

Meta-analyses are valuable tools for the assessment of differences in treatment effects. Currently,
both RCTs and observational studies are increasingly used in orthopedic trauma meta-analyses
for the evaluation of treatment effects. Provided that observational studies are of high quality,
adding information from observational studies to meta-analyses could increases sample size,
which could enable the evaluation of small treatment effects and infrequent outcome measures.
Furthermore, observational studies might provide insight into a variety of populations,
subgroups, and long term effects, therefore having a role in improving the value and best

available evidence in orthopedic trauma care.*!!

Patient-reported outcome measures

Over the last decades, focus has shifted from a volume to a value-based health care system. In
the value-based system, achieving high value for patients must become the goal of health care,
with value defined as patient relevant health outcomes, relative to the costs of medical care. The
relevant health outcomes, which define the value in the equation, are inherently condition-
specific and multidimensional.'” With the shifting focus towards a value-based health care system
there is also a shift from physician-reported to patient-reported outcome measures (PROMs).
Moreover, while health care evolves from volume to value, there is increasing interest by payers

to use patient-reported outcomes to determine value and more specifically, quality from the
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patient’s perspective.” Standardized outcome measures and routine collection of PROMs are
needed to monitor and assess present and new treatment approaches and to support clinical trials

and evidence-based care.'

In the past, research primarily focused on clinical and radiological outcomes and by doing so
overlooked the quality of life of surviving patients." Modern trauma cate systems consider the
recovery of patients from injury through prehospital care, acute care, and rehabilitation.
However, the understanding of the degree of recovery, the time needed, and the proportion of
the injured population who will experience lifelong disability is limited. Outcome studies are
mainly single center, include small samples, and/or are limited to a single moment of short-term
follow-up. Multicenter studies that evaluate multiple time points after injury, important for
establishing the long-term burden of injury to provide information about prognosis, and guiding

treatment decisions are lacking.3

Reports suggest that the use of PROMs has rapidly increased over the last decades and it has
been noted that this trend will continue. However, despite the advances and use in routine care,
there are still substantial challenges regarding implementation and standardization of PROMs.
These challenges include the reliability and precision of the instruments used to capture the
outcome of interest. Previous orthopedic studies, evaluating similar conditions, have used a
variety of different “traditional” legacy PROMs, making it difficult to compare results. Moreover,
the completion of the previous legacy measures can be burdensome and time consuming. Hence,
the challenges are how to compare outcomes score between groups and studies, and how to
increase the effectiveness of measuring different health outcomes, while reducing administration

time and lowering responder burden for PROMs. 16

Standardized quality measurements have been difficult to implement for the orthopedic trauma
population since there is an almost innumerable combination of injuries secondary to different
mechanisms and contexts.'” The patients in orthopedic trauma care are heterogeneous and their
care is complex, thus established methods for measuring outcomes for elective orthopedic
procedures are unlikely to translate easily. A common framework for judging post-intervention
patient-reported outcome for elective procedures is comparison to pre-operative function.
However, because pre-injury status for trauma patients is often unclear and subject to recall bias,

this framework is difficult to apply without additional assumptions that vary by patient and injury

12



General introduction and outline of this thesis

context. As a result, these factors make implementation of value-based care models for trauma
patients particularly challenging. In this context, less is known about outcome measures and
quality when evaluating trauma.'” Future studies are requited to determine which specific quality
measures to institutionalize, how to modify them for different injury contexts, and then how to
incorporate them into new payment models. In addition, benchmark studies will only produce

valid results if adjustments for injury severity and other injury specific covariates are performed."

Aims and outline this thesis

Evidence-based medicine in the field of orthopedic trauma surgery is constrained by two
important factors, a lack of high-quality studies and insufficient attention to patient-reported
outcomes. To improve the prognosis of orthopedic trauma patients, additional research is needed
into the value of different study designs which evaluate the effects of new and existing medical
interventions for trauma patients in everyday clinical practice. Also, assessment of the use of
PROMs as an integrated part of research practice. The studies presented in this thesis aim to

contribute to these two ambitions.

The potential added value of observational studies in orthopedic trauma will be evaluated in Part
1. In Chapter 2, the potential value of routinely collected data on elective surgical interventions is
assessed. Part 1 also describes four meta-analyses, which included both RCT's and observational
studies, of surgical and non-surgical interventions in patients with proximal humeral fractures
(Chapters 3), humeral shaft fractures (Chapter 4), distal radius fractures (Chapter 5), and

Achilles tendon ruptures (Chapter 6), respectively.

Part 2 of this thesis focuses on patient-reported outcome measures. Specifically, the value is
assessed of a tool to measure patient-reported outcomes, the PROMIS tool, in comparison to
established measurement tools including the shortened version of the Disabilities of the Arm,
Shoulder and Hand questionnaire (QuickDASH) in trauma patients. Chapters 7 and Chapter 8
describe two benchmark studies that assess the effects of new and existing medical interventions
with the use of the QuickDASH scores for two injuries, acromioclavicular joint dislocations and
lateral clavicular fractures. Studies presented in Chapters 9 and Chapter 10 assess the use of the
PROMIS and the QuickDASH scores and explores the association between these PROMs and
clinical outcomes in proximal humeral fractures and distal humeral fractures, respectively.

Chapter 11 establishes normative data on the long-term patient-reported functional outcome and
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health-related quality of life after surgical treatment of bicondylar tibial plateau fractures. The
study described in Chapter 12, looks into the relation between the PROMIS tool and the
Achilles Tendon Total Rupture Score (ATRS) in patients undergoing treatment for acute Achilles
tendon ruptures. This thesis ends with a general discussion including recommendations and

directions for future research (Chapter 13).
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