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Access to rehabilitation is fundamental to ensuring 
continued participation and quality of life for 

individuals with functional limitations. The overar-
ching goal of any rehabilitation intervention is to 
promote independence, well-being, and participation 
in accordance with a person’s life situation and goals. 
Conversely, unmet rehabilitation needs can limit acti-
vities, restrict participation, deteriorate health, reduce 
autonomy, and diminish both quality of life and life 
satisfaction (1).

Although broad categories of unmet psychological, 
cognitive, and vocational rehabilitation needs have been 
identified after specific injuries (2), the rehabilitation 
needs of people with moderate-to-severe traumatic inju-
ries remain insufficiently understood (3). Few studies 
have examined how rehabilitation service users arti-
culate their needs or perceive the services they receive. 
Moreover, different stakeholders, patients, family 
members, rehabilitation professionals, and decision-
makers may define and evaluate rehabilitation needs 
in different ways. Exploring and comparing these per-
spectives is essential for developing a comprehensive 
understanding and for ensuring that services align with 
users’ priorities. Ultimately, such insights may promote 
shared decision-making and person-centred care. 

Methodologically, research on rehabilitation needs 
after trauma faces several challenges. These include 
the selection of study populations and follow-up peri-
ods, the choice and validity of outcome measures, 
operational definition of rehabilitation needs, and the 
integration of quantitative and qualitative data.

The aim of this paper is to offer foundational gui-
dance for researching rehabilitation needs after trauma. 
Drawing on our experiences with both quantitative and 
qualitative studies, we highlight key methodological 
challenges and describe strategies to address them.

OVERVIEW OF STUDIES

We conducted several quantitative studies with 
survivors of moderate-to-severe trauma to explore 

rehabilitation needs, utilization of rehabilitation 
services, prevalence of unmet needs, and functional 
outcomes within the first year after injury (4–8). 
Approximately half of the patients experienced per-
sistent disability. Pre-injury comorbidities, various 
aspects of injury severity, and estimated rehabilita-
tion needs emerged as important predictors of overall 
functional outcomes (5, 6).

Acute rehabilitation in the intensive care unit was 
documented for most patients; however, recommen-
ded direct transfers from acute wards to specialized 
rehabilitation units were uncommon (4). Although 
needs for subacute inpatient rehabilitation were largely 
met, there was a high prevalence of unmet needs for 
community-based health and rehabilitation services 
during the first-year post-injury. The greatest propor-
tion of unmet needs concerned rehabilitation services, 
followed by social and family support (7).

In addition, a qualitative study explored experiences 
and perceptions of rehabilitation needs and services 
across different levels of care by using Bradshaw’s 
taxonomy of need as a theoretical framework (9), 
distinguishing between normative needs (defined 
by professional standards or expert opinion) and felt 
(service users’ perceptions) and expressed needs (felt 
need translated into demand). The study involved 
in-depth individual and focus-group interviews with 
individuals who had sustained traumatic injuries, their 
family members, and rehabilitation professionals (10). 
Participants described how the long-term consequences 
of their injuries extended beyond the temporal scope 
of available rehabilitation services, resulting in unmet 
needs after formal support had ended. Many partici-
pants reported feeling unprepared for the psychological 
reactions that emerged following their injuries. They 
described the injury event itself as emotionally trauma-
tic and felt insufficiently prepared for the subsequent 
emotional and psychological responses, which were 
often delayed in onset. Participants expressed a need 
for continuous, individualized rehabilitation services 
that extended beyond hospital discharge. Rehabilita-
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tion professionals similarly identified continuity of 
care and multidisciplinary collaboration as essential 
components of high-quality rehabilitation. They also 
emphasized the need to strengthen community-based 
rehabilitation services for individuals who sustain 
traumatic injuries (9).

METHODOLOGICAL ISSUES

We conducted an observational prospective cohort study 
to examine how exposure affects outcomes over time 
in a group of patients with moderate-to-severe trauma 
(8). This design was deemed appropriate for including a 
large and representative sample of patients admitted to 
two trauma centres. The use of the New Injury Severity 
score (NISS) (11) and the duration of hospital stay as 
inclusion criteria provides a clear-cut description of the 
population that can be reproduced in other studies. The 
rationale for focusing on moderate-to-severe trauma 
(NISS > 9) was based on a recommendation from 
the National Institute for Health and Care Excellence 
that patients with an Injury Severity Score (ISS) > 9 
in a trauma centre should be assessed for rehabilita-
tion needs and receive a rehabilitation prescription, if 
necessary. However, we used the NISS scores as its 
calculation method allows for a more accurate rating of 
the severity of multiple injuries and identifies a higher 
proportion of individuals with major trauma (11).

A multicentre approach, involving 2 trauma cen-
tres, provided a catchment area representing more 
than 60% of the general trauma centre population in 
Norway and allowed us to explore health services and 
outcomes across demographic and regional differences. 
Ensuring a high inclusion rate among eligible patients 
is crucial for achieving representativeness. According 
to Teague et al., retention can be improved by offering 
participants alternative methods of data collection (e.g., 
completing interviews by telephone) (12). We adopted 
this follow-up strategy and achieved follow-up rates 
ranging from 70% to 86%, indicating that both the 
inclusion of eligible patients and follow-up rates were 
acceptable in this study.

Follow-up assessments were conducted at 6 and 12 
months post-injury to capture the most critical recovery 
period. It was assumed that most patients would have 
completed subacute inpatient rehabilitation within 6 
months. A follow-up period longer than 12 months was 
not feasible due to the project’s timeframe. A limitation 
is the lack of more extensive pre-injury data on parti-
cipants’ health and functioning, which may influence 
post-injury outcomes. Retrospective data would be 
required to address this gap. Furthermore, the effects 
of specific treatments or service provision cannot be 
established in a design that does not include control 
groups or randomization.

Within this context, qualitative data may supplement 
quantitative findings by providing in-depth insights 
into healthcare and rehabilitation needs, supporting 
the interpretation of results, evaluating the feasibility 
and value of rehabilitation services, and identifying 
barriers and facilitators to implementation. In our 
study, qualitative interviews generated rich data that 
can contribute to the development of rehabilitation 
services and inform future research projects. 

Loss due to inclusion and follow-up can introduce 
bias in cohort studies. The present study has a relatively 
high inclusion rate, but we cannot rule out the pos-
sibility that those who did not participate or were not 
included may differ systematically from the included 
participants. In this regard, although we cannot collect 
information regarding causes for not participating, it is 
known that marginal groups may have lower inclusion 
and follow-up rates in research. Despite this concern, 
the number of potential participants lost to inclusion or 
follow-up was low and did not show large differences 
compared with those who attended, except for slightly 
lower age for those lost to follow-up. We note that this 
study was conducted during the COVID-19 pandemic, 
which may have affected hospital admission patterns. 
Nevertheless, the study population was restricted to 
patients with a NISS > 9, who during this period would 
have been admitted to and treated within trauma hos-
pitals rather than outside the trauma care system (6).

OUTCOME MEASUREMENTS

While the body of research following trauma would 
benefit from greater consistency in measuring common 
unmet rehabilitation needs, researchers must carefully 
consider each outcome in relation to the study’s aims, 
the theoretical framework employed, and participants’ 
response burden.

The main outcomes in our quantitative research were 
the Rehabilitation Complexity Scale – Trauma (RCS–E 
Trauma) to assess subacute inpatient rehabilitation 
needs (13, 14) and the Needs and Provision Complexity 
Scale (NPCS) to evaluate community-based health-
care, rehabilitation, and social support (14). The NPCS 
has been validated in a Norwegian population with 
traumatic brain injury (TBI) and subarachnoid hae-
morrhage (SAH) (15). The RCS-E has been translated 
into Norwegian; however, its psychometric properties 
have not yet been validated in a Norwegian context.

Data were collected via telephone interviews to 
minimize missing data by reaching patients across a 
wider geographic area, including elderly populations 
and individuals with complex health concerns. Howe-
ver, it is well known that an interviewer’s tone, pace, 
and style can inadvertently bias participants’ responses. 
To address this, we provided thorough interviewer 
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training. Nevertheless, this approach was time-inten-
sive, particularly when using instruments with complex 
questions that could be difficult to understand when 
administered orally, thereby introducing the possibility 
of respondent error. Consequently, some participants 
preferred to complete the instruments electronically or 
using paper-and-pencil formats, and these preferences 
were accommodated when feasible.

The qualitative research approach focused on gain-
ing in-depth insights through an interview guide with 
open-ended questions, allowing for rich narratives and 
a nuanced understanding of participants’ perspectives. 
For this component, we used a mix of face-to-face 
and telephone interviews, balancing the richness and 
non-verbal cues afforded by in-person conversations 
with the convenience and broader reach of telephone 
contact, thereby supporting comprehensive and high-
quality data collection.

Limitations
The heterogeneity of rehabilitation outcome measures 
used in trauma research remains a significant limita-
tion for systematic reviews, restricting the ability to 
draw firm conclusions about the most appropriate tools 
for assessing rehabilitation needs. In the quantitative 
component of our study, we employed the RCS-E 
Trauma and NPCS instruments. These instruments 
were a natural choice because alternative measures are 
scarce, and previous studies have recommended them 
as suitable tools. To facilitate comparison between 
unmet needs calculated with the RCS–E Trauma and 
the NPCS, we applied the same scoring method to both 
scales (6). This approach has not been used in prior 
research involving the RCS–E Trauma and therefore 
warrants validation in future studies.

Rehabilitation specialists estimated rehabilitation 
needs based on injury characteristics at baseline and 
patient-reported impairments at the 6-month follow-
up. However, healthcare professionals and rehabi-
litation providers in community settings may have 
different perspectives on patients’ rehabilitation needs. 
Furthermore, neither the availability of rehabilitation 
services nor the effectiveness of specific interventions 
in addressing identified needs was considered. Finally, 
unmet needs reported by patients at 6 and 12 months 
may reflect not only a lack of available or effective 
services, but also limited utilization of, or adherence 
to, the services provided. As a result, rehabilitation 
needs may have been overestimated, possibly due to an 
underestimation of functional improvements between 
6 and 12 months post-injury. Other limitations lie in 
the conceptual challenges of defining and rationalizing 
rehabilitation needs – and, in turn, understanding how 
to fulfil them – as reflected in the lack of consensus on 

the concept itself. The notion of rehabilitation needs 
and functional outcomes may hold different meanings 
for various stakeholders involved in the processes we 
aim to study and improve. These stakeholders include 
patients, caregivers, healthcare professionals, policy-
makers, decision-makers, and, more broadly, society. 
As a result, estimating an individual patient’s needs can 
be complex, as they are likely influenced, at least in 
part, by often unmeasured factors such as personality, 
communication style, and resilience. An additional 
consideration is that several well-established risk fac-
tors for poor outcomes have been identified, including 
premorbid health conditions, sociodemographic factors 
such as education and employment, availability of 
social support and other resources, and injury-related 
factors. These factors may influence both recovery 
and the ability to access and benefit from rehabilita-
tion. Consequently, observed rehabilitation needs may 
partly reflect pre-existing health and social inequalities 
rather than the consequences of trauma alone. These 
factors could be systematically assessed for each 
patient to develop an individual risk profile, which 
may help estimate rehabilitation needs more accurately 
and support the design of more tailored rehabilitation 
pathways. However, identifying and estimating indivi-
dual needs is only part of the challenge; ensuring that 
rehabilitation services have the capacity and flexibility 
to respond to these needs remains equally important. 

In our qualitative study exploring different per-
spectives on rehabilitation needs, patients and reha-
bilitation professionals represented both urban and 
rural geographic settings. However, the rehabilitation 
professionals did not encompass all occupational 
groups, and women employed in specialist healthcare 
constituted approximately two-thirds of the partici-
pants. In addition, the researchers conducting these 
studies are themselves rehabilitation professionals, 
and the findings should be interpreted considering 
this professional background. We acknowledge that 
our professional perspectives may have influenced 
the interpretation of the data and the identification of 
themes, potentially leading to certain aspects being 
unintentionally emphasized or overlooked. At the 
same time, our extensive experience in rehabilitation 
may have enhanced our ability to capture and interpret 
nuances in the participants’ accounts. 

Taken together, rehabilitation needs after trauma 
are shaped by individual factors, as discussed earlier, 
whereas whether these needs are met also depends on 
the wider health system. As recovery following major 
trauma may extend over months or years, effective 
rehabilitation requires continuity and coordination 
across acute care, specialized rehabilitation, primary 
and community-based services, as well as mental 
health, social, and vocational services. System-level 
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factors, including workforce capacity, geographical 
availability of services, referral pathways, and coor-
dination across levels of care, may influence access 
to rehabilitation and contribute to inequalities in ser-
vice provision. Persistent unmet needs may therefore 
reflect not only individual impairments and personal 
and social circumstances, but also limitations in the 
availability, accessibility, and coordination of rehabi-
litation services. As these system-level factors were 
not systematically assessed in the present project, they 
should be considered when interpreting our results.

Conclusion
Access to rehabilitation is a key determinant of 
improved functioning and health following trauma, 
and rehabilitation research generates new knowledge 
to inform strategies that protect and promote well-
being. However, the quality and potential impact of 
studies on rehabilitation needs and service delivery 
after trauma depend on methodological rigour. This 
paper highlights common methodological challenges 
in this field and presents lessons learned from several 
quantitative and qualitative studies on rehabilitation 
needs following trauma.

By describing the challenges encountered and the 
approaches used to address them, we aim to support 
researchers undertaking similar studies. Greater metho-
dological discourse on the study of rehabilitation needs 
will not only enhance research quality and strengthen 
study designs but also inform the implementation of 
programmes that bridge the gap between identified 
needs and access to and utilization of rehabilitation 
services.
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