
1Ritschel M, et al. BMJ Open 2021;11:e050168. doi:10.1136/bmjopen-2021-050168

Open access�

Assessment of patient-reported outcomes 
after polytrauma – instruments and 
methods: a systematic review

Michaela Ritschel  ‍ ‍ ,1 Silke Kuske,2 Irmela Gnass,3 Silke Andrich,1,4 
Kai Moschinski,1 Sandra Olivia Borgmann,1,4 Annegret Herrmann-Frank,1 
Maria-Inti Metzendorf,5 Charlotte Wittgens,1 Sascha Flohé,6,7 Johannes Sturm,8 
Joachim Windolf,7 Andrea Icks1,4

To cite: Ritschel M, Kuske S, 
Gnass I, et al.  Assessment 
of patient-reported 
outcomes after polytrauma – 
instruments and methods: a 
systematic review. BMJ Open 
2021;11:e050168. doi:10.1136/
bmjopen-2021-050168

	► Prepublication history and 
additional supplemental material 
for this paper are available 
online. To view these files, 
please visit the journal online 
(http://​dx.​doi.​org/​10.​1136/​
bmjopen-​2021-​050168).

Received 11 February 2021
Accepted 14 September 2021

For numbered affiliations see 
end of article.

Correspondence to
Michaela Ritschel;  
​michaela.​ritschel@​hhu.​de

Original research

© Author(s) (or their 
employer(s)) 2021. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Objectives  We (1) collected instruments that assess 
health-related quality of life (HRQoL), activities of daily 
living (ADL) and social participation during follow-up after 
polytrauma, (2) described their use and (3) investigated 
other relevant patient-reported outcomes (PROs) assessed 
in the studies.
Design  Systematic Review using the Preferred Reporting 
Items for Systematic Review and Meta-Analysis 
guideline.
Data sources  MEDLINE, Embase, CINAHL, PsycINFO, 
CENTRAL, as well as the trials registers ​ClinicalTrials.​gov 
and WHO ICTRP were searched from January 2005 to April 
2018.
Eligibility criteria  All original empirical research 
published in English or German including PROs of patients 
aged 18–75 years with an Injury Severity Score ≥16 and/
or an Abbreviated Injury Scale≥3. Studies with defined 
injuries or diseases (e.g. low-energy injuries) and some 
text types (e.g. grey literature and books) were excluded. 
Systematic reviews and meta-analyses were excluded, but 
references screened for appropriate studies.
Data extraction and synthesis  Data extraction, narrative 
content analysis and a critical appraisal (e.g. UK National 
Institute for Health and Care Excellence) were performed 
by two reviewers independently.
Results  The search yielded 3496 hits; 54 publications 
were included. Predominantly, HRQoL was assessed, with 
Short Form-36 Health Survey applied most frequently. 
ADL and (social) participation were rarely assessed. 
The methods most used were postal surveys and single 
assessments of PROs, with a follow-up period of one to 
one and a half years. Other relevant PRO areas reported 
were function, mental disorders and pain.
Conclusions  There is a large variation in the assessment 
of PROs after polytrauma, impairing comparability of 
outcomes. First efforts to standardise the collection 
of PROs have been initiated, but require further 
harmonisation between central players. Additional 
knowledge on rarely reported PRO areas (e.g. (social) 
participation, social networks) may lead to their 
consideration in health services provision.
PROSPERO registration number  CRD42017060825.

INTRODUCTION
Severe injuries represent a leading cause of 
death and permanent disability.1 In the central 
European region, severely injured people are 
referred to as having a ‘polytrauma’ or being 
‘polytraumatised’.2 A polytrauma is defined 
as at least two severe injuries in different 
body regions or organ systems, at least one of 
which is potentially life-threatening by itself 
or in combination with others, with an Injury 
Severity Score (ISS) ≥16.1–4 According to the 
TraumaRegister DGU®, a German registry 
that covers patients with severe injuries, the 
number of patients with polytrauma (ISS ≥16) 
was 15 651 in 2019.5 Most affected were men 
(72%) with a mean age of 46.5 years.6

The survival rates after polytrauma have 
increased lately, bringing the quality of 
survival into the focus of research. One 
year after polytrauma, survivors often fail to 
reach pretraumatic status due to persisting 
medical problems.7 Disabilities such as respi-
ratory problems, paraplegia or tetraplegia, 
prevent 40% from returning to their former 
workplace.8 9 They also have an impact 
on socioeconomic aspects and quality of 
life.9–11 Therefore, it is crucial to reduce 
the short-term and long-term burden after 

Strengths and limitations of this study

	► This systematic review was based on a comprehen-
sive search strategy and conducted according to a 
registered and published protocol.

	► First systematic review that provides an overview of 
patient-oriented instruments used in research after 
polytrauma.

	► Throughout the review process, we followed the 
Preferred Reporting Items for Systematic Review 
and Meta-Analysis guideline.

	► A limitation might be the restriction of the search 
period and the language.
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polytrauma.9 11 In this context, the patients’ perspective 
on polytrauma outcomes focussing on psychological, 
physical and social factors is getting more important 
for the patients themselves, their relatives and health-
care professionals.11 12 Evaluating these patient-reported 
outcomes (PROs) is essential to complete the holistic 
assessment of relevant clinical outcomes after injury from 
a patient’s perspective.

To assess the impact of polytrauma on health-related 
quality of life (HRQoL) and other important PROs, one 
must consult the person affected directly.12 13 HRQoL 
is already being recorded in registers like the Austra-
lian Victoria State Trauma Registry. The German Trau-
maRegister DGU® will also complement its assessment 
with HRQoL.14 Activities of daily living (ADL), defined 
as basic activities to fulfil independent living, along 
with physical and psychological needs, are meaningful 
outcome parameters in case of postpolytrauma impair-
ment. In recent years, the concept of social participation 
has gained more attention in the political context15 and 
was therefore included in the review as an outcome of 
interest, along with HRQoL and ADL. Several working 
groups have controversially discussed which tools should 
be applied to assess PROs after polytrauma, at which time 
points, and in which way.13 16–24 However, guidelines with 
clear recommendations are lacking,13 and no systematic 
review could be identified.

Therefore, the aim of this systematic review was to:
1.	 collect instruments assessing HRQoL, ADL and social 

participation during follow-up after polytrauma.
2.	 describe their application in detail (e.g. duration of 

follow-up period, frequency of application and time 
point of measurements within the follow-up period).

3.	 investigate which other relevant PROs are additionally 
assessed in included studies (e.g. pain, depression, anx-
iety and cognitive function) without detailed analysis.

METHODS
This systematic review was conducted in line with the 
Preferred Reporting Items for Systematic Review and 
Meta-Analysis (PRISMA) guideline (online supplemental 
file 1).25

Data sources and search strategy
The search was conducted in MEDLINE, Embase, CINAHL 
(Cumulative Index to Nursing and Allied Health Litera-
ture), PsycINFO, CENTRAL (Cochrane Central Register 
of Controlled Trials), the trials registers ​ClinicalTrials.​
gov and WHO ICTRP (WHO International Clinical Trials 
Registry Platform), initially covering the period from 1 
January 2005 until 3 August 2016, with a later update 
of the search until 5 April 2018. The search period was 
chosen because since 2005 interest in HRQoL in research 
and its implication in practice has been growing.26 As one 
of our main aims was to collect instruments measuring 
HRQoL, we decided to include publications beginning 
with 2005. Our approach is supported by the emerging 

importance of PROs in clinical research and their rele-
vance to the future as a complement to clinical data.27 
Furthermore, the search period was selected to capture 
the most recent developments in research on PROs.

In addition, reference lists of eligible publications were 
examined. Textwords (tw) and MeSH-terms (mh) like 
‘polytrauma’ (tw), ‘multiple trauma’ (mh), ‘quality of 
life’ (mh), ‘activities of daily living’ (tw), ‘social participa-
tion’ (mh) and ‘pain’ (mh) were used. The development 
of the search strategy was outlined in the study protocol28 
(online supplemental file 2) and is provided in more 
detail in online supplemental file 3.

Inclusion and exclusion criteria
The publications included primarily investigated PROs 
of patients aged 18–75 years with an ISS  ≥16 and/or 
an Abbreviated Injury Scale (AIS)≥3 during a clearly 
defined follow-up period. All original empirical research 
published in English or German was included. Publica-
tions examining special types of injury or illness—for 
example, low-energy injuries, single or mono injuries, 
burn injuries, war injuries or cancer—were excluded. We 
also excluded some publication types (grey literature, 
books, abstracts and editorials). Systematic reviews and 
meta-analyses were not included, too, but screened to 
identify further appropriate studies. More details about 
the inclusion and exclusion criteria were published in the 
study protocol.28

Selection of publications and studies
Four teams with two reviewers each (MR–IG; KM–SK; 
MR–SOB and AI–AHF) screened the title and abstracts 
independently. To foster the process of eligibility deci-
sions, the inclusion or exclusion of the first 50 publi-
cations was discussed by two reviewers (MR–IG). In a 
next step, four teams with two reviewers each (MR–
IG; KM–SK; MR–SOB and KM–SOB) independently 
screened the full texts of the remaining publications 
for final inclusion. A third reviewer (MR, SK or IG) 
solved disagreements regarding the inclusion of publi-
cations for full-text screening and their final inclusion 
in this review. We identified publications relating to 
the same study and/or population. For this purpose, 
extensive research was conducted, and authors of 
the corresponding publications were contacted. The 
section ‘Characteristics of included publications’ 
outlines how we approached publications dealing 
with different research questions of the same study, 
comprising subpopulations drawn from a superior 
study population, reporting subprojects of a study 
project or presenting results of the same research 
question at different follow-up periods.

Data extraction and analysis
Data extraction was performed according to the 
requirements of Cochrane reviews.29 For the first and 
second aim, two researchers (MR–IG) used a piloted 
data extraction sheet independently comprising the 

https://dx.doi.org/10.1136/bmjopen-2021-050168
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following: first author, publication year and country, 
study design, aim of the study (objective), study popu-
lation, treatment, applied instruments (incl. modifi-
cations), time of measurements, length of follow-up 
period, method of assessment (application), study 
results and results of the critical appraisal. Regarding 
the third aim, the other reported PROs were extracted 
and categorised in a separate extraction sheet. Narra-
tive content analysis was performed regarding the 
assessment of HRQol, ADL and social participation as 
well as further reported PROs.

Critical appraisal
Teams with two reviewers each (MR, IG, SK, KM and 
SOB) independently assessed the methodological 
quality and the risk of bias in each study type using 
standardised checklists of the UK National Institute for 
Health and Care Excellence (NICE),30 31 Scottish Inter-
collegiate Guidelines Network (SIGN)32 or the Mixed-
Method Appraisal Tool.33 Discrepancies were resolved 
by discussion between the reviewers or by a third  
reviewer.

Patient and public involvement statement
Patients were not involved in the design and implementa-
tion of this systematic review.

RESULTS
Search results
In total, 3485 references were retrieved. After a title and 
abstract screening as well as a full-text screening, further 
11 records were identified by backward citation tracking. 
Finally, 54 eligible publications were included for data 
extraction (figure 1).

Characteristics of included publications
The publications (n=54) most often came from Germany 
(n=15, 28%) and the Netherlands (n=11, 20%); rarely 
from Austria, Denmark, France, Japan, Poland, Spain 
and Sweden (each n=1, 2%). One study has been carried 
out in Germany and Austria, another one in Europe, Asia, 
Australia, Africa, North-America and South-America. The 
publications primarily reported monocentric studies 
(n=44, 81%) and predominately comprised prospective 
cohort studies (n=26, 48%) (table 1).

The number of participants varied between 834 and 
7612,35 with an average age of 24.6±12.136 to 53.9±18.837 
years and a proportion of men between 37.5%34 and 84%.38 
The mean ISS ranged between 3.9±1.739 and 56.8 points40 41 
and the AIS—reported in 18 publications—between zero 
and five points. Information regarding treatment of inju-
ries was provided in n=31 publications (table 1).

Figure 1  Flow chart
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Six publications were related to the Hannover Rehab 
study.36 42–46 Four reported the results of a polytrauma 
study project conducted at the University Hospital Basel, 
which included a subproject of a study project (EK 
159/02) and a polytrauma cohort.47–50 Study projects at 
the University Medical Centre Utrecht displayed almost 
identical recruitment periods and locations (Holtslag 
et al:51 52 January 1999 to December 2000, Holtslag et 
al:53 54 January 1999 to January 2001,53 54 Holtslag et al53 
analysed a subgroup out of n=335 participants;53 Holt-
slag et al54 additionally included a group ‘Fatalities’.54 
Two publications55 56 used the same data collection but 
addressed different research questions (CIHR, grants 
no. MOP-62873, FRSQ, grant no. 3255). The publication 
by Sirois et al56 is the original study,56 the publication by 
Ouellet et al55 is a secondary analysis.55 Three publications 
comprised patients treated at the Murnau Trauma Centre 
from 2000 to 2005 and recorded in the TraumaRegister 
DGU®.40 41 57 The publication by von Rüden et al40 and 
Wurm et al41 reported on the same investigation of a group 
of severely injured patients with an ISS >50; Simmel et al57 
analysed those patients with an ISS >25.57 Soberg et al58 
investigated the same research question as Soberg et al59 
with a follow-up of 5 years (table 1).

More than half of the publications appeared between 
2005 and 2009; the number of annual publications seems 
to be decreasing since 2015. Table 1 provides an overview 
of the included publications.

Instruments used to assess HRQoL
In total, 15 different tools were used to assess HRQoL 
during follow-up after polytrauma. Of those, six were 
generic instruments: Short Form-36 Health Survey (SF-
36, n=21, 39%),35 38 47–50 53 58–71 12-Item Short Form Health 
Survey (SF-12, n=12, 22%),36 37 42–46 55 56 72–74 Nottingham 
Health Profile (n=4, 7%),47–50 Sickness Impact Profile 
(SIP, n=4, 7%),11 51 53 68 Short Musculoskeletal Func-
tion Assessment (SMFA, n=1, 2%)75 and WHO Quality 
of Life Instrument-Short Form (WHOQOL-BREF, n=1, 
2%).75 In addition, four preference-based tools were 
applied: European Quality of Life 5-Dimension (EQ-
5D, n=9, 17%),1 7 47–50 52 54 71 EQ-6D (n=1, 2%),34 Health 
Utility Index Mark 2 (HUI 2, n=1, 2%)1 and HUI 3 (n=1, 
2%).1 Three trauma-specific instruments were used: 
Hannover Score for Polytrauma Outcome (HASPOC, 
n=6, 11%),36 42–46 Trauma Outcome Profile (TOP, (n=4, 
7%)47 49 50 71 and Aachen Long-term Outcome Score 
(ALOS, n=1, 2%).47 The Polytrauma Outcome Chart 
(POLO Chart, n=6, 11%)39–41 57 76 77 was used as a modular 
instrument consisting of the Glasgow Outcome Profile, 
SF-36, EQ-5D and TOP. The International Classification 
of Impairments, Disabilities and Handicaps (ICIDH) was 
reported in one publication (n=1, 2%).78 Fifteen publica-
tions combined two to five different instruments to assess 
HRQoL.1 36 42–50 53 68 71 75

In some publications (n=5), instruments to assess 
HRQoL were only used partially (e.g. solely the mental or 
physical part, or selected subscales of the SF-36 or SF-12, 

chapter ‘Disability’ of the ICIDH).35 55 56 72 78 Six publica-
tions conducted a retrospective collection of HRQoL via 
SF-36, SF-12, EQ-5D and TOP capturing the pretrauma 
status.38 47–50 74

Instruments used to assess ADL
ADL was measured by different generic instruments: 
Groningen Activity Restriction Scale (GARS),53 Func-
tional Activities Questionnaire (FAQ),64 Katz Index of 
Activities of Daily Living (KATZ ADL)64 and Barthel 
Index (BI) (each n=1, 2%).39 The SF-36 subscales of phys-
ical and social functioning (n=1, 2%)79 were also used to 
record ADL. Two publications employed self-designed 
questions.7 35 Most frequently (n=5), a single instrument 
was applied to assess ADL.7 35 39 53 79

Instruments used to assess (social) participation
One publication reported the assessment of participation 
by self-designed questions covering return to sports and 
work.53

Table  2 displays the number of publications and the 
instruments used to assess HRQoL, ADL and (social) 
participation.

Application of instruments
A postal survey was most often used to assess 
HRQoL, ADL and (social) participation 
(n=17).1 11 34 47–53 57 58 68 72 75 77 79 Next in frequency were 
telephone interviews (n=5),35 37 55 56 80 expert assessments 
(n=2),45 64 face-to-face interview (n=1)81 and combina-
tions of those (n=16).7 36 38 40 41 43 44 46 59 60 66 69 71 74 82 83 The 
research settings were: trauma centre,36 43 44 46 84 outpa-
tient clinic,62 65 78 hospital,39 medical centre or place of 
patient’s residence,64 hospital and home.74 In four publi-
cations, no information regarding the application of 
instruments was provided.42 54 67 73 Relatives or proxies 
were reported in five publications.37 52 53 56 63 While most 
instruments are used with several data collection methods 
and survey settings, the HASPOC, where reported, is only 
recorded in the trauma centre and is assessed by a physi-
cian in addition to the respondent.

Measurements during follow-up
PROs mentioned above were most frequently recorded at 
a single time point (n=47).1 7 11 34–36 39–47 49–57 60–64 66–73 75–84 
Few publications reported two (n=3),48 65 74 three (n=2),37 59 
four or five (each n=1)38 58 time points of assessment.

Duration of follow-up
Most often (n=13), a follow-up of one to one and a half 
year was reported.1 35 38 51–54 60 62 65 68 73 81 Six publications 
described a follow-up period of over 10 and up to 17.5 
years.36 42–46 Rarely, shorter follow-up periods of 8 days84 
to 6 months74 79 were detected.

Further PROs assessed
Beyond HRQoL, ADL and (social) participation, assess-
ments of further PROs were reported in the included 
publications. Most frequently, these comprised function, 
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pain and mental disorders (including depression and/
or depressive symptoms, anxiety and post-traumatic stress 
disorder (PTSD)). Only few PROs focused on social 
support, cognition, subjective health status and social 
network.

Table 3 provides an overview of the kind and number of 
further recorded PROs.

Critical appraisal results
The methodological quality and the risk of bias was 
appraised using the NICE-checklist for quantitative 
intervention studies,30 38 76 the NICE-checklist for 
quantitative studies reporting correlations and associ-
ations,1 7 11 31 34–37 40–74 77–83 the SIGN-checklist for diag-
nostic studies32 39 75 and the Mixed-Method Appraisal 
Tool.33 84

Some methodological weaknesses were identified 
regarding the selection of the study population, consider-
ation of confounders (e.g. age, sex), data analysis and presen-
tation of results, internal validity and generalisability of study  
results.34 40–43 45 50 60 61 65 67 71 76–78 80 82 83 While most criteria of 
the critical appraisal were fulfilled, a moderate risk of bias  
was observed.7 11 36–39 44 46–53 56 57 59 60 62 63 66 69 72–75 79 81 84 A low 
risk of bias was observed in eight publications.1 35 54 55 58 64 68 70 
The results of the critical appraisal are provided in online 
supplemental file 4.

Table 3  Quantitative overview of kind and number of 
further reported PROs in n=54 publications

PRO N (%)

Function 19 (35)

Mental disorder 16 (30)

Pain 14 (26)

Social support 7 (13)

Cognition 6 (11)

Subjective health status 3 (5)

Social network 2 (4)

Neuropsychological disorder 1 (2)

PROs, patient-reported outcomes.

Table 2  Quantitative overview of instruments assessing HRQoL, ADL and (social) participation in n=54 publications

PRO Category Instrument N (%)

HRQoL Generic 
instruments

Short Form-36 Health Survey (SF-36) 21 (39)

12-Item Short Form Health Survey (SF-12) 12 (22)

Nottingham Health Profile (NHP) 4 (7)

Sickness Impact Profile (SIP) 4 (7)

Short Musculoskeletal Function Assessment (SMFA) 1 (2)

WHO Quality of Life Instrument-Short Form (WHOQOL-BREF) 1 (2)

Preference-
based 
instruments

European Quality of Life 5-Dimension (EQ-5D) 9 (17)

EQ-6D* 1 (2)

Health Utility Index Mark 2 (HUI 2) 1 (2)

Health Utility Index Mark 3 (HUI 3) 1 (2)

Trauma-
specific 
instruments

Hannover Score for Polytrauma Outcome (HASPOC) 6 (11)

Trauma Outcome Profile (TOP) 4 (7)

Aachen Long-term Outcome Score (ALOS) 1 (2)

Modular 
instruments

Polytrauma-Outcome-Chart (POLO Chart) 6 (11)

Conceptual 
framework

The International Classification of Impairments, Disabilities and 
Handicaps (ICIDH)

1 (2)

ADL  �  Self-designed questions 2 (4)

Generic 
instruments

Groningen Activity Restriction Scale (GARS) each n=1 (2)

Functional Activities Questionnaire (FAQ)

Katz Index of Activities of Daily Living (KATZ ADL)

Barthel Index (BI)

SF-36 subscales physical and social functioning

(Social) 
Participation

 �  Self-designed questions 1 (2)

*EQ-6D=EQ-5D comprising an additional question capturing a cognitive component (memory, concentration, coherence and IQ).
ADL, activities of daily living; HRQoL, health-related quality of life; PRO, patient-reported outcome.

https://dx.doi.org/10.1136/bmjopen-2021-050168
https://dx.doi.org/10.1136/bmjopen-2021-050168
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DISCUSSION
Main findings
The present systematic review identified 54 publications 
contributing to the research questions. A great variety 
was observed among all investigated aspects. HRQoL was 
the most frequently recorded PRO, and SF-36, SF-12 and 
EQ-5D were the most frequently applied instruments to 
assess it. Data on ADL and (social) participation were 
rarely reported. Most questionnaires were sent out per 
mail. Measurements were predominantly performed at a 
single time point, and the follow-up period lasted mainly 
between one and one and a half year. Function, mental 
disorders and pain were the most frequently assessed 
categories of the other PROs.

Instruments for the assessment of HRQoL, ADL and (social) 
participation
In 48 of the included publications, HRQoL was 
assessed—predominantly with generic and preference-
based HRQoL instruments such as SF-36, SF-12, EQ-5D 
and NHP. Thus, over a long period of time, results are 
available for the impact of polytrauma on HRQoL and its 
possible change over time.

Unsurprisingly, the SF-36, one of the oldest and most 
widely used instrument for assessing HRQoL,85 is the most 
frequently reported instrument in publications included 
in this review. Along with the SF-12, SF tools accounted for 
61% of all identified instruments. This result is supported 
by observations of other reviews conducted in the field of 
polytrauma.85–88

Considering the use of the different instruments 
assessing HRQoL by the different trauma groups, it 
becomes apparent that instruments are used without 
a clearly recognisable pattern or reason. Similarly, no 
pattern can be identified to explain the use of the SF-12 
instead of the SF-36. No information was provided in this 
regard in the publications. However, it can be assumed 
that the reason for using the SF-12 is that it takes less time 
to administer than the SF-36. In 1999, an international 
consensus conference on evidence-based guidelines for 
the systematic evaluation and assessment of HRQoL after 
polytrauma recommended the use of modular instru-
ments comprising generic and trauma-specific aspects.89 
Generic instruments have been applied continuously over 
a long time period, have been translated into different 
languages and can be applied regardless of the under-
lying disease. They are suitable for assessing HRQoL after 
polytrauma since it can affect different body regions, show 
different injury patterns and lead to a variety of compli-
cations. In contrast, trauma-specific instruments capture 
targeted relevant problems and measure the longitudinal 
change of HRQoL.90 Despite the recommendation, the 
POLO Chart is the only modular instrument comprising 
generic and trauma-specific aspects reported in the 
included publications.90 HASPOC, TOP and ALOS were 
the trauma-specific tools used. HASPOC is an instrument 
designed to evaluate the quality of rehabilitation. Since it 
comprises instruments assessing inter alia HRQoL, ADL 

and function,91 92 we decided to subsume it into the cate-
gory ‘HRQoL’.

Apart from assessing HRQoL, we were particularly 
interested in the measurement of ADL and social partic-
ipation. Regarding the assessment of ADL, five different 
instruments and self-designed questions in six publica-
tions were observed in our review. (Social) participation 
was only reported once by Holtslag et al53. In summary, 
it was notable that ADL and (social) participation after 
polytrauma were seldom assessed. One reason might be 
that measures of HRQoL or function already include 
several questions related to ADL and (social) participa-
tion. Predominantly, (social) participation is researched 
in people with brain or spinal cord injuries. A general 
understanding and clear definition of the participatory 
construct is still missing, which might be another reason 
for the low reporting rates of (social) participation. It has 
been argued that (social) participation should be one 
of the main aspects in rehabilitation after polytrauma,93 
besides survival and function and there are a number of 
instruments available to assess this PRO.94–96 This could 
also be assumed for ADL.

Application of instruments
Most frequently, a postal questionnaire was used. 
Compared with personal interviews, questionnaires sent 
by mail are quicker and less expensive.97 In addition, 
potential bias introduced by an interviewer is excluded. 
However, it is not possible to verify the person answering 
the questionnaire, comprehension questions cannot be 
clarified, the full completion of the questionnaire cannot 
be guaranteed and the proportion of non-responders 
is higher.97 However, other methods of data collection 
like personal or telephone interviews also have limita-
tions (e.g. influence of the interviewer on the person 
being interviewed),97 thus all data collection methods 
may incorporate (different) biases. The consultation 
of a proxy answering the questions was rarely reported. 
Injuries, for example, traumatic brain injuries (TBI), 
may require the use of a proxy and could enable the 
collection of outcome data after polytrauma, despite a 
risk of bias.97 98 The present systematic review excluded 
publications reporting single or mono injuries like single 
TBIs, which might be the reason only few publications 
including proxies were detected.

The retrospective assessment of the pretrauma situa-
tion helps enable a comparison of results and obtain a 
holistic view of the outcome after an injury. Gross et al 
48 50 as well as Gross and Amsler49 measured prefracture 
level of HRQoL over 2 years after trauma.48–50 However, 
there are limitations to this approach: memories of the 
pretraumatic situation can be distorted by various circum-
stances, which might increase the risk of recall bias.99 
Large population screenings or the use of population 
norms might help to evaluate the pretraumatic state of 
HRQoL.18 47 Baseline assessments should ideally be made 
in the first week after the event. However, this is not 
always possible due to the severity of the injury. Another 
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limitation might be that some instruments are not suit-
able for use in hospital. For example, changed behaviour 
patterns measured by the SIP can also result from the very 
fact of being an inpatient. Apart from HRQoL, functional 
recovery is also of great interest and an important factor 
for evaluating outcomes after a polytrauma. In compar-
ison to HRQoL and due to better quantification, the 
retrospective evaluation of function is more feasible.18

Most of the included publications reported a single 
assessment of the PROs. However, the course of recovery 
cannot be derived from a single measurement. The 
aforementioned consensus conference recommended 
measurements at 3, 12 and 24 months after the event.17 
Other groups suggested assessments of PROs after 1, 2, 
4 and 12 months100 or 6 and 12 months after the injury, 
and beyond 12 months in case of longer rehabilitation 
needs.13

The most frequently reported follow-up period were 
one to one and a half year. Six publications conducted 
follow-up periods of more than 10 years.

Further PROs assessed
Further reported PROs assessed mainly function, mental 
disorders and pain—outcomes that are highly affected 
by polytrauma. Social support, subjective health status, 
cognition or social network were rarely recorded. This 
might be explained as follows: instruments assessing 
HRQoL mainly capture subjective health status. While 
cognition is frequently affected by brain injuries, publi-
cations reporting study populations with single brain 
injuries were excluded from this review. Social network 
and social support seem to influence recovery and return 
to work after trauma101 102 and should therefore receive 
more attention in future research.

Recommendations for the assessment of PROs
The existing recommendations for the use and applica-
tion of instruments—as well as time points of assessments 
and outcomes to be measured after polytrauma—differ 
substantially,13 17 but there are attempts to standardise 
outcome measurements.18 Classification systems might 
be helpful for a standardised assessment of PROs, facili-
tating the adequate selection of instruments for a specific 
research objective.23 The internet platform PROMIS—
Patient-Reported Outcomes Measurement Information 
System—provides research tools and is continuously 
updated with the latest developments and newly trans-
lated instruments.103 An important step towards a stan-
dardised approach of collecting HRQoL was made in 
the TraumaRegister DGU® by the implementation of 
HRQoL assessment with the SF-12.14

Furthermore, several groups have focused on the defi-
nition of special outcome variables to be recorded as 
default parameters. Hoffman et al20 recommended the 
development of a ‘minimum data set’ based on the ICF.20 
A core outcome set relevant for the respective outcome 
could be defined. This procedure could guide decision-
making for the collection and presentation of outcomes 

in studies.22 In addition, ICF linking enabling a check of 
which ICF components are mapped by an instrument 
could support the tool selection for particular research 
questions.16 19 Other authors also support the idea of core 
outcome sets.21 24

Strengths and limitations
This review was conducted thoroughly based on a regis-
tered protocol in line with the PRISMA-P quality and 
the PRISMA statement requirements. We provide a 
broad overview of instruments used for the collection of 
HRQoL, ADL and (social) participation, along with infor-
mation on their application. In addition, this study offers 
an overview on further PROs reported in the context of 
polytrauma. First efforts to standardise the collection of 
PROs have been achieved to optimise comparability of 
outcomes, but further consistency between central players 
(e.g. trauma registers) is needed. Therefore, this review 
encourages further improvement in the assessment of 
PROs after polytrauma.

The present systematic review has some limita-
tions. Selection bias can be assumed as the search was 
restricted by the search period and language. However, 
we performed backward citation tracking and saw that 
only a few additional articles could be included. Our 
study only included English and German language litera-
ture and thus does not provide an insight into published 
results in other languages. Therefore, it cannot be ruled 
out that relevant publications from low-income and 
middle-income countries containing local results in local 
languages were not included. However, we assume that 
scientific articles are predominantly published in English; 
thus, the results presented here should give a compre-
hensive impression related to the research questions of 
this systematic review.

We did not use the term ‘major trauma’. Therefore, 
we cannot rule out that relevant publications reporting 
major trauma were not included. However, major trauma 
seemed to be increasingly mentioned in connection 
with single and psychological trauma—neither of which 
met the inclusion criteria of our systematic review. We 
screened systematic reviews and meta-analyses to iden-
tify further appropriate studies and would have included 
publications reporting major trauma if they fulfilled the 
inclusion criteria of this systematic review. Still, we believe 
that the non-use of the term ‘major trauma’ has no impact 
on the results of this systematic review and the answers to 
the research questions.

CONCLUSION
The present review reveals variations across study findings, 
which impairs the comparability of outcomes after poly-
trauma. To improve this situation, a more standardised 
approach for recording PROs should be established. 
First efforts have been initiated, but further alignment 
between the central players, such as the trauma regis-
ters, is required. Continuous collection of core outcomes 
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during the regeneration of people with polytrauma could 
create the basis for a targeted use of treatments and their 
adaptation to the results of the outcome measurement. 
Moreover, there appears to be little research on (social) 
participation and on further PROs like social support and 
social network. PROs need more attention in polytrauma-
related outcome research. After all, we need to know the 
patients’ perspectives on relevant outcomes after poly-
trauma so as to consider their needs when providing 
health services.
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