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ABSTRACT      
INTRODUCTION: The intersection of ageing and spinal cord injury (SCI) is of global concern. Two scenarios have been described: 1) “SCI with 
ageing,” an increase in the average age of SCI onset, and 2) “ageing with SCI,” an increase in post-injury life expectancy. These scenarios entail 
complex health care and rehabilitation needs due to the accumulation of comorbidities, ageing-related and SCI-induced physiological changes, 
and post-SCI secondary health conditions. We systematically reviewed Clinical Practice Guidelines (CPGs) with the objective of identifying 
the extent to which SCI CPGs include recommendations for the rehabilitation and management of people who are “ageing with SCI” or who 
have acquired an “SCI with ageing”. We termed these as “ageing-related recommendations”. We also aimed to describe them and identify gaps.
EVIDENCE ACQUISITION: We searched PubMed (NCBI), CINAHL Complete (EBSCOhost) and Embase (Elsevier) for relevant CPGs be-
tween 28 December 2022 and 5 January 2023. Included CPGs were evidence-based and had at least one ageing-related recommendation for 
SCI rehabilitation and management. We used the two core sets of the International Classification of Functioning, Disability and Health (ICF) to 
identify gaps.
EVIDENCE SYNTHESIS: Only 16 (30%) of the 52 identified CPGs included ageing-related recommendations. Most were recent US or Eu-
ropean publications and lacked specific chapters on ageing. These CPGs included 40 ageing-related recommendations, mostly “strong” but 
based on “low” to “very low” quality of evidence. The overall quality of the development process was low and did not consider the values and 
preferences of stakeholders and patients. Common topics included cardiovascular, bone, metabolic, bowel, bladder, and skin health. The recom-
mendations could be linked to 30 ICF categories which represented only 18% of the ICF categories included in the comprehensive versions of 
two ICF Core Sets. Key gaps were found in mobility, interpersonal interactions, and relationships, neuromusculoskeletal and movement-related, 
mental, sensory and pain functions.
CONCLUSIONS: There is a notable lack of high-quality ageing-related recommendations for SCI management and rehabilitation. Future re-
search should prioritize the generation of high-quality evidence to develop age-sensitive CPGs. Future SCI CPGs need to address the complex 
challenges at the interface of ageing and SCI, considering patient and stakeholder preferences.
(Cite this article as: Seijas V, Schrepfer L, Posada AM, Spir MA, Machado B, Sigrist-Nix D, et al. Evidence-based recommendations for the rehabili-
tation and management of the ageing population with spinal cord injury: a systematic review of clinical practice guidelines. Eur J Phys Rehabil Med 
2024;60:433-44. DOI: 10.23736/S1973-9087.24.08244-3)
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givers and experience the highest annual mortality rates 
within the SCI population.6 Older age at SCI is also asso-
ciated with increased daily nursing care and reduced inde-
pendence at discharge.18

The access of persons with SCI to evidence-based acute 
care, rehabilitation and long-term care is therefore essen-
tial. As is usual in evidence-based medicine (EBM), deci-
sions about which interventions to provide to the person 
with SCI should be based on the available scientific evi-
dence, patients’ preferences and clinical expertise, ideally 
using Clinical Practice Guidelines (CPGs).19 CPGs guide 
clinicians in their decision-making process and include 
“recommendations intended to optimize patient care that 
are informed by systematic reviews of evidence and an 
assessment of the benefits and harms of alternative care 
options”20. The implementation of CPGs by healthcare 
professionals is essential to ensure that quality and state-
of-the-art treatment is consistently provided. By improv-
ing the delivery of more efficient care, the use of GPCs 
ultimately leads to better health outcomes for individuals 
and to a reduction in avoidable costs to the healthcare sys-
tem.20 In the context of ageing with SCI, CPGs for reha-
bilitation and long-term follow-up and management are 
particularly important.

CPGs should address key issues faced by persons with 
SCI. The International Classification of Functioning, Dis-
ability and Health (ICF)21 coined the concept of “function-
ing,” encompassing all body functions and structures.22 
The ICF has been widely used to comprehensively de-
scribe the lived experience of health.22 The ICF Core Sets 
have been developed to comprehensively and consistently 
capture the most relevant aspects of functioning in specific 
health conditions.23 For SCI, two comprehensive Core 
Sets exist, one for post-acute care24 and one for long-term 
care.25 The extent to which existing SCI CPGs cover the 
aspects listed in these core sets, especially the long-term 
care one, may reflect their suitability to guide clinicians 
and health professionals.

Given the complexity of the association between age-
ing and SCI, it is essential that CPGs address the needs of 
this population. However, to the best of our knowledge, 
no CPGs have been developed specifically to address the 
rehabilitation and long-term management needs of people 
who are “ageing with SCI” or who have acquired an “SCI 
with ageing.” Although several CPGs address a variety 
of health issues relevant to people with SCI and focus on 
rehabilitation and management, the extent to which these 
CPGs include specific recommendations for people who 
are “ageing with SCI” or who have acquired an “SCI with 

Introduction

Global attention is increasingly focused on the inter-
section of ageing and disability.1 Verbrugge and Yang 

described two distinct paradigms: 1) “ageing with disabil-
ity,” which refers to individuals with pre-existing health 
conditions who benefit from increased life expectancy due 
to advances in social and health services; and 2) “disabil-
ity with ageing,” which describes those who experience 
disability primarily as a result of age-related conditions.2 
In spinal cord injury (SCI), the spinal cord’s anatomical 
structures and physiological functions are damaged by 
various causes, such as trauma, inflammation, or tumors. 
As a result, motor, sensory and autonomic functions are 
impaired below the level of injury.3 Whether due to trau-
matic or non-traumatic causes, SCI is generally irrevers-
ible and a chronic health condition with rather low global 
incidence and prevalence but a very high disability bur-
den.4, 5 As with other chronic disabling conditions, the in-
tersection of ageing and SCI is of global concern.6-10

Similarly to the general “ageing and disability” para-
digm, two scenarios have been described about the as-
sociation between ageing and SCI: 1) “SCI with ageing” 
namely an increase in the average age of SCI onset; and 2) 
“ageing with SCI” namely an increase in life expectancy 
after the injury.11 A rising proportion of older people in 
societies correlates with increased incidence and preva-
lence of both traumatic and non-traumatic SCI, predomi-
nantly attributable to falls and neoplasms9, 11, 12 while ad-
vancements in acute management, effective rehabilitation 
strategies, and responsive long-term care have increased 
life expectancy for individuals with SCI.9, 11, 13, 14 Conse-
quently, a growing proportion of the SCI population now 
exceeds the age of 65.9 Both scenarios are associated with 
complex health care and rehabilitation needs arising from 
the accumulation of comorbidities, ageing-related and 
SCI-induced physiological changes, and the emergence of 
post-SCI secondary health conditions.9, 11, 15, 16 Frequent 
comorbidities include cardiovascular disease, obesity, 
diabetes, and cancer.9, 11, 16, 17 Ageing-related post-SCI sec-
ondary health conditions commonly include osteoporosis, 
chronic pain, neurogenic bowel and bladder dysfunction, 
urinary tract infections, pressure injuries, depression, and 
upper extremity musculoskeletal wear and tear.9, 11, 16, 17 
This accumulation of health conditions negatively affects 
the overall functioning of SCI patients, affecting not only 
the individual’s well-being but also that of their families 
and caregivers.9, 11, 15, 16 Individuals who sustain SCI over 
the age of 65 demonstrate increased dependency on care-
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Information sources and search strategy

We searched PubMed (NCBI), CINAHL Complete (EB-
SCOhost) and Embase (Elsevier) for relevant CPGs be-
tween 28th December 2022 and 5th January 2023. We used 
database-specific controlled vocabulary for the terms “spi-
nal cord injury” and “clinical practice guideline” and fil-
tered for results in English and German published between 
2012 and 2022. An example search strategy is provided in 
Supplementary Digital Material 2 (Supplementary Table 
II). We also searched five guideline repositories: Guide-
lines International Network (GIN), National Institute for 
Health and Care Excellence (NICE), Scottish Intercolle-
giate Guidelines Network (SIGN), Alliance for the Imple-
mentation of CPGs (AiCPG), and the Association of the 
Scientific Medical Societies in Germany (AWMF). In ad-
dition, we searched three SCI-specific websites: Ameri-
can Spinal Injury Association (ASIA), Spinal Cord Injury 
Research Evidence (SCIRE), and Paralyzed Veterans of 
America (PVA). Furthermore, we conducted an unstruc-
tured search in Google Scholar using the terms “spinal 
cord injury” and “guideline.” We screened the results of 
the first 10 pages. Finally, we conducted a snowball search 
by screening the reference lists of eligible CPGs as well 
as articles that were not CPGs but included CPGs (e.g. a 
systematic review of CPGs).

CPGs selection process

Three reviewers (L.S., B.M., and V.S.) used a three-stage 
screening process, which is summarized in a flow chart in 
Supplementary Table I. First, L.S. and V.S. independently 
screened titles and abstracts. Second, full texts were as-
sessed for eligibility. Decisions were compared and dis-
agreements were resolved by discussion. Finally, in a third 
step, L.S. and B.M. reviewed guidelines for the inclusion 
of at least one ageing-related recommendation. Deci-
sions were compared and disagreements were resolved by 
discussion with a V.S. For German CPGs, the three-step 
screening process was only applied by the L.S. In case of 
doubt, the respective parts were translated with the help 
of DeepL Translator29 and discussed with V.S., who is 
not proficient in German. The web application Rayyan 
(https://www.rayyan.ai/) was used throughout the process.

Data collection process

Three authors (L.S., B.M., and V.S.) participated in the 
data extraction process. Prior to pilot testing the data ex-
traction, the following information was retrieved using a 
standardized data extraction form in MS Excel: title, year 

ageing”, hereafter referred to as “ageing-related recom-
mendations,” is unknown. We, therefore, conducted a sys-
tematic review of CPGs with the following objectives: 1) 
to assess the extent to which evidence-based guidelines 
for the rehabilitation and management of adults with SCI 
include age-related recommendations, 2) to provide a de-
tailed description of age-related recommendations, includ-
ing their methodological quality, and c) to identify areas of 
functioning covered by current ageing-related recommen-
dations and gaps. This review aims to guide future research 
and CPGs development in the field of ageing and SCI.

Evidence acquisition

Study design

We conducted a systematic review of CPGs following the 
state-of-the-art methods,26 and used the Preferred Report-
ing Items for Systematic Reviews (PRISMA 2020).27 We 
registered the protocol of the systematic review with the 
International Prospective Register of Systematic Reviews 
(PROSPERO) on 15th January 2023 (registration ID: 
CRD42023387878).

Eligibility criteria

We defined eligibility criteria using the population, inter-
vention, attributes of eligible CPGs and recommendation 
characteristics from the PICAR framework, developed to 
guide systematic reviews of CPGs.26 We included CPGs 
that were based on evidence and had at least one ageing-
related recommendation for the rehabilitation and man-
agement of people with traumatic or non-traumatic SCI. 
Recommendations were considered ageing-related if they 
referred to people who had SCI at a young age and who 
had lived with the injury for a long time, or “ageing with 
SCI,” or to people who had SCI at an older age, or “SCI 
with ageing.” We have deliberately refrained from speci-
fying chronological age cut-offs for both populations, as 
previous studies have shown that the health status asso-
ciated with a given age can vary considerably depending 
on the country of residence,28 and others have shown that 
defining ageing cut-offs for SCI is even more difficult than 
for the general population due to the interference of SCI 
with the “normal” ageing process.10 We restricted inclu-
sion to the latest versions of CPGs published in English 
and German from 2012 to 2022. A flow diagram was de-
veloped to guide the team members in the application of 
the eligibility criteria (Supplementary Digital Material 1: 
Supplementary Table I).
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Data availability

All data generated or analyzed during this study are in-
cluded in this published article.

Evidence synthesis

CPGs selection

Of 1263 database hits and 48 documents from the grey 
literature search, 122 were selected for full-text review. Of 
these, five were not accessible and requests to the authors 
remained unanswered. Of the remaining 117 CPGs, 65 
were excluded. Finally, 52 eligible CPGs were screened 
for ageing-related recommendations, resulting in the in-
clusion of 16 CPGs (31% of eligible CPGs) (Figure 1). 
The list of the 52 identified CPGs is available in Supple-
mentary Digital Material 3 (Supplementary Table III).

Characteristics of included CPGs

Of the 16 included CPGs (Supplementary Digital Material 
4: Supplementary Table IV), 12 (75%) were published in 
the last 5 years. Most of the included CPGs were devel-
oped in the USA by the Paralyzed Veterans of America 
(N.=6, 37%) or in Europe (N.=5, 31%). Of the 16 CPGs, 
12 (75%) were topic-specific: three focused on urinary 
functions,33-35 two on bowel management,36, 37 two on 
pressure injury prevention and management,38, 39 and one 
each on bone health,40 autonomic dysreflexia,41 weight 
management,42 cardiometabolic risk,43 and venous throm-
boembolism.44 The two CPGs with the most ageing-relat-
ed recommendations were generic and recently published 
in 2022: “Rehabilitation after traumatic injury” published 
by the National Institute for Health and Care Excellence 
(NICE)45 and “Lifelong follow-up care for people with 
SCI”46 published by the German Speaking Society of 
Paraplegia, each one with 8 ageing-related recommenda-
tions. None of the CPGs had a specific chapter on ageing 
(Supplementary Table IV).

Recommendation characteristics

Supplementary Digital Material 5 (Supplementary Table 
V) shows the main characteristics of included recommen-
dations. The result of the standardization of the grading 
systems of the CPGs is available in Supplementary Digi-
tal Material 6 (Supplementary Table VI). The 16 included 
CPGs provided a total of 40 recommendations, the major-
ity of which were “strong in favor” (N.=29, 72.5%), with 
‘low’ to ‘very low’ quality of evidence (N.=35, 87.5%). 
The target population indicator was very heterogeneous, 

of publication, author(s), country of guideline develop-
ment, whether or not a peer review process was under-
taken, guideline objectives, whether the guideline was 
comprehensive or focused on a single topic (e.g. pressure 
injuries), target user and population, continuum of care, 
care setting, and whether or not the guideline included a 
chapter specific to older people. The following aspects of 
the included recommendations: word(s) “cueing” to “older 
people” as a target population, the strength of recommen-
dation, quality of recommendation, intended target user, 
chapter and page, and health problems addressed.

Study risk of bias assessment

Two co-authors (A.M.P. and M.A.S.) used the Recommen-
dation Excellence (AGREE-REX)30 tool to assess the qual-
ity of recommendations. The AGREE-REX tool includes 
nine items: 1) evidence; applicability to 2) target users and 
3) patients/populations; values and preferences of 4) target 
users, 5) patients/populations, 6) policy/decision-makers 
and 7) guideline developers; 8) purpose; 9) application and 
adoption, categorized into three domains: clinical applica-
bility, values and preferences, and implementability. We 
rated the overall quality of each item. The broader assess-
ment – both the suitability of specific recommendations 
and the overall quality of the included CPGs – was beyond 
our research scope and therefore not pursued.

Synthesis methods

The synthesis included descriptive quantitative analysis 
(e.g., frequencies) of guideline and recommendation char-
acteristics, and qualitative analysis to identify common-
alities and group recommendations by health issues of 
interest. Two SCI-specific comprehensive ICF Core Sets, 
post-acute24 and long-term25 were used as reference frame-
works to identify areas of functioning covered by current 
ageing-related recommendations and to signal gaps in 
recommendations. The ICF Core Sets included altogeth-
er 142 ICF categories. Using standardized ICF linking 
rules,31 two co-authors (L.S. and V.S.) linked the health 
issues addressed by ageing-related recommendations to 
the ICF categories of the ICF Core Sets. If areas covered 
by the recommendations could not be linked to the ICF 
categories, they were linked to the corresponding ICF cat-
egory of the full ICF.21 We used the GRADE system32 to 
homogenize the reporting of CPGs grading systems for the 
strength of recommendations and quality of evidence.

We did not assess reporting bias or certainty of assess-
ment in the body of evidence for an outcome, as this was 
outside the scope of our review.
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ommendations was low. The lowest average scores were 
assigned to item 6 (mean 1.6), which assesses whether 
the values and preferences of policy and decision makers 
were considered in the development of the recommenda-
tions, and item 4 (mean 1.9), which assesses whether the 
values and preferences of target users were considered. 
The search strategies used to find evidence to support the 
recommendations in most guidelines were general search-
es, not specific to the recommendations, which made it 
difficult to apply AGRE REX because the outcomes of 
each recommendation were not pre-defined. Most of the 
included guidelines did not have a chapter dedicated to 
the implementation of the guidelines. Most recommenda-
tions did not use GRADE32 criteria and terminology such 
as consistency, precision and indirectness to report their 
results.

Content of the recommendations

To facilitate the reader’s understanding of the grouping 
of recommendations by health problem of interest and 

but ‘older persons/people/adults’ was the most common, 
followed by age ranges. Most recommendations were 
very specific, addressing one health issue and making one 
suggestion at a time (e.g. recommendations 1, 2 and 7), 
while others were more complex, addressing many health 
issues and suggesting several interventions at a time (e.g. 
recommendations 9, 34 and 39). Seven recommendations 
referred to other CPGs for additional information (recom-
mendations 2, 3, 6, 7, 15 and 29). Three recommenda-
tions (17, 31 and 32) adapted recommendations originally 
developed for the general population. Finally, some rec-
ommendations were highly unspecific (e.g., recommen-
dations 12, 14, 24) or only raised awareness of a health 
problem but did not provide any suggestion for treatment 
or rehabilitation (e.g., recommendation 4).

Quality of the recommendations

The result of the quality assessment using the AGRE-REX 
tools is available in Supplementary Digital Material 7 
(Supplementary Table VII). The overall quality of the rec-

Figure 1.—Adjusted PRISMA flow chart. 
a In this step, the eligibility of the first 4 steps from the flow diagram (broadly speaking the methodology) was assessed; b In this step, the eligible 
CPGs were assessed on whether they include at least one ageing specific recommendation or not (step 5).
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The most frequently addressed topics were cardiovascular, 
bone, metabolic, bowel, bladder, and skin health. In Fig-
ure 2, we provide a summary of available ageing-related 
recommendations by key areas of practice, including as-
sessment, prevention, treatment, education, monitoring, 
and service organization. Diagnostic criteria, indication 
for treatment, warnings about side effects and regularity 

the linking to ICF codes, the recommendations have been 
further summarized and ‘complex’ recommendations have 
been split so that they can address a single health problem 
and/or suggest a single intervention at a time. Supplemen-
tary Digital Material 8 (Supplementary Table VIII) shows 
the summarized and simplified recommendations orga-
nized by health topic and linked to relevant ICF codes. 

Figure 2.—Summary of ageing-related recommendations.47

The numbers make references to key actions listed on Supplementary Table III. iCa: Ionized Calcium; PTH: Parathyroid hormone; Cr: Creatinine; 
BALP: Bone-specific alkaline phosphatase; AST: Serum aspartate transaminase; ALT: Serum alanine transaminase; HbAlc: Hemoglobin Alc; TSH: 
thyroid stimulating hormone.

Organize service delivery

Inform about

Monitor

Assess

Prevent

Offer
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overall quality of the recommendations’ formulation pro-
cess was low. The most common topics addressed were 
cardiovascular, bone, metabolic, bowel, bladder, and skin 
health. The recommendations could be linked to 30 ICF 
categories, the majority of which were body functions 
and represented only 18% of the ICF categories included 
in the comprehensive versions of two ICF Core Sets for 
SCI (post-acute24 and long-term).25 Significant gaps were 
found in areas related to activities and participation, such 
as mobility and interpersonal interactions and relation-
ships, and other body functions, such as neuromusculo-
skeletal and movement-related, mental, sensory and pain 
functions.

Despite high-income countries (HICs) facing greater needs 
around ageing, most of their SCI rehabilitation and manage-
ment CPGs lack ageing-related recommendations

HICs are urgently confronted with rapidly ageing societ-
ies and therefore in a greater need of ageing-specific evi-
dence and recommendations to guide clinical practice.5 
Indeed, population ageing is associated with an increase 
in the number of SCI cases, resulting for instance from 
falls.48 Consistently, all CPGs containing ageing-related 
recommendations were developed in HICs, as classified 
by World Bank49 and in countries where the most research 
on SCI is produced.50 Nevertheless, only 30% of the iden-
tified CPGs in this review included ageing-related recom-
mendations. Research on ageing with SCI has highlighted 
cardiovascular disease, obesity, diabetes, osteoporosis, 
pressure injury, bowel management, urinary incontinence 
and infection, musculoskeletal system and chronic pain 
as the predominant issues requiring action.9, 11, 16, 17 None 
of these were found to be comprehensively addressed in 
the included guidelines. In addition, we found no recom-
mendations for diabetes, urinary tract infections or chronic 
pain, and ageing-related recommendations covered less 
than one-fifth of the ICF categories included in two ICF 
Core Sets for SCI (post-acute24 and long-term).25 Although 
we have summarized key recommendations for the ageing 
population with SCI in Figure 2, guidance is lacking to 
fully address the needs of those who are “ageing with SCI” 
or who have acquired an “SCI with ageing”.

The lack of robust research on ageing and SCI may explain 
the paucity of recommendations

A global bibliometric analysis examining the volume of 
research produced for the field of SCI shows a steady in-
crease over the years, with 995 articles published in 1999 
and 3159 in 2018.50 Searching the PubMed database for 

of interventions were the most common adaptations of 
ageing-related recommendations.

Areas of functioning addressed and not addressed by age-
ing-related recommendations

The content of all but one of the recommendations (Rec-
ommendation No. 3 on assessing fall risk) could be 
linked to ICF categories. The 39 linked recommenda-
tions related to 30 ICF categories, of which 17 related to 
body functions, two to activities and participation, five 
to environmental factors and six to body structures. The 
87% (26) of the ICF categories identified are part of the 
two ICF Core Sets for SCI post-acute24 and long-term.25 
However, they represent only 18% of all ICF Core Set 
categories.

The ICF domain with the highest proportion of unad-
dressed areas was “Activities and participation,” with less 
than 5% of categories covered by at least one recommen-
dation. Although there were recommendations on wheel-
chairs and seating surfaces, the recommendations ad-
dressed the regular assessment or pressure injury preven-
tion, but there were no specific recommendations on, for 
example, the characteristics that these technologies need 
to meet to serve the ageing population well, or how the 
training process needs to be carried out. Therefore, no rec-
ommendations were linked to the common ICF categories 
related to mobility (d455 Moving around, d460 Moving 
around in different locations, d465 Moving around using 
equipment). Similarly, no recommendation was linked to 
d7 interpersonal interactions and relationships. Only 34% 
of body functions categories were addressed, and none of 
the categories related to b1 mental functions, b2 sensory 
functions and pain, or b7 neuromusculoskeletal and move-
ment-related functions were addressed. For the mapping 
of the ICF categories (Figure 3).

Discussion

We conducted a systematic review of CPGs to identify to 
what extent these included recommendations for the re-
habilitation and management of people who are “ageing 
with SCI” or who have acquired an “SCI with ageing,” 
which we termed “ageing-related recommendations.” Out 
of the 52 identified CPGs, only 16 (30%) included at least 
one ageing-related recommendation. Most of the 16 in-
cluded guidelines were published within the last 5 years 
in the USA or Europe and none had a chapter devoted ex-
clusively to ageing. These 16 CPGs included 40 ageing-
related recommendations, most of which were ‘strong’ 
but based on ‘low’ to ‘very low’ quality of evidence. The 
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Figure 3.—Mapping of the ICF categories. 

ed guidelines were recently published (between 2018 and 
2022), 87% of the ageing-related recommendations identi-
fied were of low or very low quality. One reason for the 
poor quality could be the presence of the first form of in-
directness “when the interventions described in the recom-
mendations are derived from other target populations,”51 
such as the general elderly population or the young popu-
lation with SCI, leading to a downgrading of their quality52 
or, in some cases, hindering the development of a recom-
mendation altogether. For example, recommendations for 
colorectal cancer screening,46 hypertension treatment,43 
and vaccination46 were mostly based on recommendations 
for the general population and were rated as very low qual-

the combination of the terms “ageing OR aging” and “spi-
nal cord injury” shows that the evidence about ageing in 
SCI is also steadily increasing, with a somewhat steeper 
increase in the years 2012, 2014, 2019, but especially from 
2021 onwards. However, even though most of the includ-

� (to be continued)

� (continues)
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there appears to be a lack of specific research on how to 
treat, manage and rehabilitate the problems of the ageing 
population. Evidence coming from the younger popula-
tion with SCI cannot be simply extrapolated to the ageing 
population. For example, there is strong evidence favor-
ing the use of spinal orthoses in the young population, 
however, according to the guideline developing group’s 
experts, these orthoses are poorly tolerated by the ageing 
and adverse effects are frequent.45 Other examples relate 
to the comorbidities faced by the ageing population which 
change the treatments of choice due to an increased preva-
lence of polypharmacy and side effects, such as in the case 
of the use of thiazide diuretics,43 Orlistat,42 prucalopride,36 
sodium phosphate enemas36 and anticholinergics.33 Unfor-
tunately, we did not find any age-specific CPGs or CPGs 
with specific chapters on ageing, and the overall quality of 
the development of the identified recommendations was 
low. Consideration of stakeholders’ and patients’ values 
and preferences in the development of recommendations 
was particularly poor, although this is considered to be a 
key element in the successful implementation of CPGs.57

Limitations of the study

Our systematic review has several limitations. First, the 
criteria for categorizing a recommendation as ‘ageing-re-
lated’ were somewhat arbitrary. For example, recommen-
dations targeting “chronic SCI,” defined as ≥2 years post-
injury,40 were excluded. However, the word chronic could 
have been used by some authors to describe people with a 
long duration of injury or ageing with SCI, and this might 
have resulted in a loss of information. In addition, some 
recommendations were included if they justified ageing 
in their rationale, but this aspect was not systematically 
checked in all rationales. Secondly, there is disagreement 
in the literature about the definition of CPGs and differ-
ent approaches to their development.32, 58 We used a two-
criteria approach to identify guidelines: 1) the recommen-
dations were based on a systematic search for evidence 
and 2) the methods used to formulate the recommenda-
tions were described. We may have included or excluded 
a few guidelines that would or would not be considered 
evidence-based guidelines by other researchers. Finally, 
we focused only on assessing the quality of individual 
recommendations within CPGs, rather than the overall 
quality of the CPGs themselves. This methodology may 
introduce bias by treating high- and low-quality guidelines 
as equivalent. Similarly, we did not use the results of our 
quality assessment to determine the eligibility of recom-
mendations.59

ity. On the other hand, the Paralyzed Veterans of America 
guideline on bone health and osteoporosis presented evi-
dence of the effectiveness of osteoporosis treatments for 
postmenopausal women and the elderly population with-
out SCI but was unable to derive a recommendation for 
the population with SCI. In addition, research may be 
needed to characterize the different groups that result from 
the intersection of ageing and SCI in order to better guide 
clinical practice. For example, accelerated ageing has been 
described in people with SCI,13 but when do age-related 
needs begin in this population? Ten, 20, 30 years after 
injury? Is the time since injury the best indicator of this 
process, or how can the onset of this process be identified, 
or even better, slowed down? On the other hand, those in-
jured at an older age may have different characteristics and 
needs. Older people have different physiological reserves 
and different responses to trauma due to premorbid frailty, 
comorbidities, and prescribed medications.53 Furthermore, 
the exact age at which a trauma patient should be consid-
ered an older adult and the differences between the needs 
and outcomes of frail older trauma patients and healthy 
older trauma patients remain controversial.54, 55

Several guidelines have highlighted the lack of evidence in 
ageing and SCI and made ‘research recommendations’

Other reasons for the lack of evidence on SCI and age-
ing include the relatively low incidence and prevalence 
of SCI, resulting in small sample sizes, and the heteroge-
neity within this population, which makes it difficult for 
researchers to study complex interventions.56 The comor-
bidities associated with ageing further increase the het-
erogeneity of the SCI population, and it is well-known 
that older people are often excluded from RCTs, leading 
to a lack of high-quality evidence.56 When study samples 
are small, more evidence on the topic is needed to sup-
port CPG recommendations.56 Research recommendations 
have been included in CPGs, for example on the use of 
spinal orthoses45 and the management of osteoporosis in 
postmenopausal women with SCI.40 However, on a posi-
tive note, the strength of recommendations was rated as 
strong in 50% of them, which may indicate that even when 
the quality of evidence is low, expert confidence in the rec-
ommendations is high.

Still, the development of high-quality and ageing-sensitive 
CPGs and recommendations that include the views of stake-
holders and people with SCI is urgently needed

The health issues faced by the ageing population with SCI 
have been sufficiently highlighted in research,9, 11, 16, 17 but 
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13.  Hitzig SL, Eng JJ, Miller WC, Sakakibara BM; SCIRE Research 
Team. An evidence-based review of aging of the body systems following 
spinal cord injury. Spinal Cord 2011;49:684–701. 
14.  World Health Organization, International Spinal Cord Society. Inter-
national perspectives on spinal cord injury. World Health Organization; 
2013.
15.  Hill M, Jörgensen S, Levi R. [Spinal cord injury rehabilitation]. La-
kartidningen 2021;118:20231–20231. [Swedish].
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A, et al. Secondary health conditions in individuals aging with SCI: ter-
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cord injury. PM R 2017;9:356–66. 
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19.  Bragge P, Guy S, Boulet M, Ghafoori E, Goodwin D, Wright B. A 
systematic review of the content and quality of clinical practice guidelines 
for management of the neurogenic bladder following spinal cord injury. 
Spinal Cord 2019;57:540–9. 
20.  Steinberg E, Greenfield S, Wolman DM. Clinical practice guidelines 
we can trust. National Academies Press; 2011.
21.  World Health Organization. International Classification of Function-
ing, Disability and Health (ICF); 2001 [Internet]. Available from: https://
www.who.int/standards/classifications/international-classification-of-
functioning-disability-and-health [cited 2024, Feb 27].
22.  Stucki G, Bickenbach J. 1.1 Basic Concepts, Definitions and Models. 
J Int Soc Phys Rehabil Med 2019;2: 
23.  Bickenbach J, Cieza A, Rauch A, et al. ICF core sets: manual for clin-
ical practice for the ICF research branch, in cooperation with the WHO 
collaborating centre for the family of international classifications in Ger-
many (DIMDI): Hogrefe Publishing GmbH; 2012.
24.  Kirchberger I, Cieza A, Biering-Sørensen F, Baumberger M, Char-
lifue S, Post MW, et al. ICF Core Sets for individuals with spinal cord 
injury in the early post-acute context. Spinal Cord 2010;48:297–304. 
25.  Cieza A, Kirchberger I, Biering-Sørensen F, Baumberger M, Char-
lifue S, Post MW, et al. ICF Core Sets for individuals with spinal cord 
injury in the long-term context. Spinal Cord 2010;48:305–12. 
26.  Johnston A, Kelly SE, Hsieh SC, Skidmore B, Wells GA. System-
atic reviews of clinical practice guidelines: a methodological guide. J Clin 
Epidemiol 2019;108:64–76. 
27.  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mul-
row CD, et al. The PRISMA 2020 statement: an updated guideline for 
reporting systematic reviews. Int J Surg 2021;88:105906. 
28.  Chang AY, Skirbekk VF, Tyrovolas S, Kassebaum NJ, Dieleman JL. 
Measuring population ageing: an analysis of the Global Burden of Disease 
Study 2017. Lancet Public Health 2019;4:e159–67.  
29.  Deep L, editor. 2022 [Internet]. Available from: https://www.deepl.
com/translator [cited 2024, Feb 27].
30.  Brouwers MC, Spithoff K, Kerkvliet K, Alonso-Coello P, Burgers J, 
Cluzeau F, et al. Development and Validation of a Tool to Assess the Qual-
ity of Clinical Practice Guideline Recommendations. JAMA Netw Open 
2020;3:e205535. 
31.  Cieza A, Fayed N, Bickenbach J, Prodinger B. Refinements of the 
ICF Linking Rules to strengthen their potential for establishing compara-
bility of health information. Disabil Rehabil 2019;41:574–83. 
32.  Guyatt GH, Oxman AD, Vist GE, Kunz R, Falck-Ytter Y, Alonso-
Coello P, et al.; GRADE Working Group. GRADE: an emerging consen-
sus on rating quality of evidence and strength of recommendations. BMJ 
2008;336:924–6. 
33.  Sekido N, Igawa Y, Kakizaki H, Kitta T, Sengoku A, Takahashi S, 
et al. Clinical guidelines for the diagnosis and treatment of lower uri-

Conclusions

In conclusion, despite the increasing share of persons who 
are “ageing with SCI” or who have acquired an “SCI with 
ageing,” particularly in HICs, there is a noticeable lack 
of high-quality ageing-related recommendations for SCI 
management and rehabilitation. While the literature has 
underscored the health challenges arising from the inter-
section of ageing and SCI, there appears to be a lack of 
specific research on how to manage and rehabilitate the 
problems of this population, and none of their priority is-
sues have been comprehensively addressed in any of the 
included CPGs. Future research should focus on generat-
ing high-quality evidence to support the development of 
high-quality and ageing-sensitive CPGs. Future CPGs in 
SCI should address the unique and complex issues arising 
from the intersection of ageing and SCI, considering the 
values and preferences of patients and stakeholders in the 
development process.
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