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ABSTRACT
Objectives  Limb amputation incidence is particularly high 
in fragile contexts due to conflict, accidents and poorly 
managed diabetes. The study aim was to analyse (1) 
demographic and amputation characteristics of persons 
with any type of acquired amputation (PwA) and (2) time 
between amputation and first access to rehabilitation in 
five conflict and postconflict countries.
Design  A retrospective, observational study analysing 
differences in demographic and clinical factors and time 
to access rehabilitation between users with traumatic and 
non-traumatic amputations.
Setting  Five countries with the highest numbers of PwA 
in the global International Committee of the Red Cross 
database (Afghanistan, Cambodia, Iraq, Myanmar, Sudan). 
Cleaned and merged data from 2009 to 2018 were 
aggregated by sex; age at amputation and registration; 
cause, combination and anatomical level of amputation(s); 
living environment.
Participants  All PwA newly attending rehabilitation.
Results  Data for 28 446 individuals were included (4 
329 (15.2%) female). Most were traumatic amputations 
(73.4%, 20 890); of these, 48.6% (13 801) were conflict 
related. Average age at traumatic amputation for men 
and women was 26.9 and 24.1 years, respectively; 
for non-traumatic amputation it was 49.1 years and 
45.9 years, respectively. Sex differences in age were 
statistically significant for traumatic and non-traumatic 
causes (p<0.001, p=0.003). Delay between amputation 
and rehabilitation was on average 8.2 years for those 
with traumatic amputation, significantly higher than an 
average 3 years for those with non-traumatic amputation 
(p<0.001).
Conclusions  Young age for traumatic and non-traumatic 
amputations indicates the devastating impact of war and 
fragile health systems on a society. Long delays between 
amputation and rehabilitation reveal the mismatch of 
needs and resources. For rehabilitation service providers 
in fragile settings, it is an enormous task to manage 
the diversity of PwA of various causes, age, sex and 
additional conditions. Improved collaboration between 

primary healthcare, surgical and rehabilitation services, 
a prioritisation of rehabilitation and increased resource 
provision are recommended to ensure adequate access to 
comprehensive rehabilitation care for PwA.

INTRODUCTION
Limb amputation is a life-changing event. 
Global incidence studies reveal a substantial 
lack of data from fragile contexts such as 
conflict-affected or low-income and middle-
income countries (LMICs), but research has 
shown that amputation incidence is higher in 
populations with low economic and educa-
tional status. This results in limited access 
to healthcare, even in high-income coun-
tries (HIC).1–3 People in fragile contexts are 
particularly at risk of amputation and many 
of them will have to cope without prosthetic 
care.4 5 Appropriate rehabilitation and assis-
tive technology (AT) have the potential to 
greatly diminish disability and allow the 
person to lead an independent, functional 

Strengths and limitations of this study

	► To our knowledge, this is the first large multicountry 
study on a highly vulnerable and neglected group of 
persons with amputations seeking rehabilitation in 
conflict and postconflict contexts.

	► Data originate from exceptionally challenging and 
diverse settings where providing rehabilitation and 
collecting data is complex and constantly chal-
lenged by the volatility of the environment.

	► Limitations include that data are derived from 
International Committee of the Red Cross support-
ed structures only and cannot make statements 
on overall population or on persons not attending 
services.
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life.6 7 It requires the availability of comprehensive, costly 
and lifelong services, which is an enormous challenge in 
such environments. Rehabilitation services should span 
from early physiotherapy to prosthetic fitting, psychoso-
cial support and social reintegration measures. A lower 
extremity amputation (LEA) requires prosthetic renewal 
every 3 years, for children every 6 months.8

The World Health Assembly’s 2018 resolution on 
improving access to AT and the 2021 resolution on the 
highest attainable standard of health for persons with 
disabilities indicate the many shortcomings and the need 
for increased recognition in this field.5 9

Access to appropriate rehabilitation and AT is a human 
right enshrined in the Convention on the Rights of 
Persons with Disabilities. This recognition has resulted 
in publications discussing implications, implementation 
and sobering reality-checks in numerous LMICs.10–15

Alarming needs and low supply are a well-known reality 
for global actors playing a key role in advocating for and 
providing rehabilitation in fragile settings including 
the International Committee of the Red Cross (ICRC), 
Humanity and Inclusion and the WHO. Guidelines, 
training resources and advocacy papers by such actors, 
often issued collectively, are specifically pointing out the 
importance and interdependence of early rehabilitation, 
AT and rehabilitation across the continuum of care.16–21

As such initiatives address knowledge gaps in this 
neglected field, their global implementation lags behind, 
even more so in countries of prolonged conflict or post-
conflict with fragile health systems and a deprioritisa-
tion of rehabilitation services. As a consequence, there 
remains a lack of scientific papers on which to base 
further guideline development and research. This starts 
with affected populations in the countries themselves 
who remain largely unknown, contrary to the well-studied 
veterans from HIC who sustained conflict-related ampu-
tations abroad.22–24 Complex traumatic amputations and 
their sequalae in conflict-affected and mine-affected areas 
are known to be a huge challenge.4 25 26 Adding to this, 
and with profound consequences, is the increasing global 
burden of type 2 diabetes mellitus (T2D).27

Overstretched health systems, particularly in LMICs, 
lacking access to basic diabetic care and high rates of 
undiagnosed T2D increase the risk and incidence of 
amputations.28 Road traffic (RTA) and other accidents 
are an additional problem in countries with limited traffic 
and occupational safety standards.29

Persons with amputations (PwA) constitute the biggest 
cohort of users accessing rehabilitation services supported 
by the ICRC in conflict and postconflict states.30 Assisting 
conflict affected populations is at the centre of the ICRC’s 
humanitarian mission and serving mine victims with limb 
loss is a core activity since the launch of its physical reha-
bilitation programme in 1979.31 32

Currently, the ICRC supports 152 rehabilitation struc-
tures in 35 countries offering multidisciplinary rehabil-
itation services for persons with physical disabilities and 
capacity building for rehabilitation workforce. With this 

support, 62 172 persons worldwide were fitted with pros-
theses in 2019.31 There is very little information on the 
characteristics of PwA accessing rehabilitation in fragile 
contexts.

The overall aim of this study was to analyse characteris-
tics of PwA accessing rehabilitation services in five ICRC 
contexts in 2009–2018 to better understand their health-
care needs and deduce implications for service provision. 
Specific aims were to explore differences in sex and age 
at amputation, at registration for rehabilitation, time 
between amputation and registration (delay), causes and 
characteristics of amputations.

METHODS
Design and setting
This retrospective observational study is an analysis of 
aggregated data. It reflects the records of all PwA regis-
tered from 2009 to 2018 in ICRC-supported physical reha-
bilitation centres (PRCs) in Afghanistan (n=7), Cambodia 
(n=2), Iraq (n=1), Myanmar (n=5) and Sudan (n=2). 
Data were extracted from an ICRC-developed electronic 
database described in a previous study.30 The five coun-
tries representing the highest numbers of PwA attending 
PRCs were selected for this study, reflecting 92% of the 
total number of PwA in the database. Besides postconflict 
Cambodia, the countries represent contexts of protracted 
crises and are classified by the World Bank as low-income 
(Afghanistan, Sudan), LMIC (Cambodia, Myanmar) or 
upper-middle-income (Iraq).33 34 These differences are 
equally reflected in other indicators as available from 
open source sites by the United Nations Development 
Programme and the WHO.35 36

Data reflect representative user populations in the 
studied countries to varying degrees depending on pres-
ence of other rehabilitation providers, or data manage-
ment difficulties. All PRCs were located in urban areas.

Participants
Participants include all persons with any type of acquired 
amputation newly attending for prosthetic fitting. 
Excluded were persons attending with congenital limb 
loss.

Data collection and management
On registration, demographic and clinical character-
istics were captured as part of routine documentation. 
The variables retrieved from the database were: country, 
sex, age at registration and at amputation, living envi-
ronment, cause, anatomic level and number of ampu-
tation(s). PwA’s living environment was subject to local 
definitions of the terms urban or rural. The quantitative 
variables were cleaned, merged, disaggregated by sex and 
age and organised into variables of interest.

Figure 1 lists the causes as retrieved from the database 
and shows how causes were categorised into traumatic or 
non-traumatic. Traumatic causes were further subcate-
gorised as non-conflict or conflict related. We examined 
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non-conflict-related traumatic causes by accidental such 
as RTA or non-accidental causes such as animal bite. 
Conflict-related causes were separated into caused by 
weapons or by weapon-contamination, which encom-
passes the presence of mines, explosive remnants of war 
and other sources of contamination.37

The database offered four labels for non-traumatic 
causes: cancerous, infectious, metabolic or vascular. For 
analysis, these were merged, except cancer (merged with 
‘other’), and considered related to non-communicable 
diseases (NCD), potentially T2D.

For amputation characteristics, male and female 
PwA were counted by combinations of LEA and upper 
extremity amputations (UEA) and by non-traumatic 
versus traumatic causes. We distinguished six levels of 
UEA and six levels of LEA counting number of amputa-
tions (and not persons) per level.

Data analysis
The delay between amputation and registration to rehabili-
tation was calculated by subtracting the self-reported ampu-
tation date from the registration date as noted on the user 
file.

Age at registration was grouped into young child: under 
5; child: 5–17; young adult: 18–34; adult: 35–59; older adult: 
over 60. Besides ‘living environment’ all selected variables 
were mandatory for data entry. Where software issues led to 
missing data, these were labelled ‘no data’ in the tables.

Data analysis comprised descriptive statistics. The software 
packages used were Microsoft Office Excel 2016, R (V.3.6.1), 
R Studio for windows (V.1.2.5001) and SPSS (IBM SPSS 
Statistics for Windows, V.24.0., IBM). Categorical data were 
summarised as counts and percentages across rows (sex) and 
columns (groups). Age at the time of amputation, registra-
tion and delay intervals were presented as means with 95% 

Figure 1  Classification of amputation causes with % of total persons with amputations. All 21 variables on the right are as 
they appear in mandatory dropdown lists of the database. The database distinguishes between (1) traumatic and all other 
causes; (2) conflict-related and all other traumatic causes; (3) weapon-contamination and all other conflict-related causes; all 
additional categories were created based on the original 21 variables. ERW, explosive remnants of war; GSW, gunshot wound; 
NCD, non-communicable disease; No data, software error; RTA, road traffic accident; T2D, type 2 diabetes.
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CIs. Differences between groups were assessed using χ2 and 
Mann-Whitney U tests. Values of p<0.05 were considered 
statistically significant.

Potential bias
Data depended on the accuracy of self-report and recording 
of observations and assessments by PRC staff with varying 
professional training and subject to interpretation, hereby 
presenting potential biases. Variables such as sex and age are 
deemed robust. Challenges exist when recording the cause 
of non-traumatic amputation presentations as PRCs are 
rarely attached to a medical service to diagnose underlying 
conditions.

Unless a PwA checks in with externally confirmed T2D 
diagnosis, PRC staff rely on findings from their own assess-
ment. They record non-traumatic causes as predefined in 
the database, which does not offer T2D as a stand-alone 
variable, but ‘infectious’, ‘metabolic’ or ‘vascular’ presen-
tations. Chronic, often unknown health conditions in the 
studied countries lead to such presentations defined by 
PRC staff as amputation cause and are most likely related 
to NCD/T2D.38–40 Considering the dimension and conse-
quences of T2D prevalence we merged causes under this 
heading despite absence of confirmed diagnosis.

Patient and public involvement
For this retrospective study of routinely collected data, 
patient involvement in study design did not apply. 
However, consultation with key stakeholders (PRC 
managers and personnel and ICRC expatriate staff) was 
conducted regarding study design and feasibility and 
contextual analysis of findings. Interpretation of the 
data was based on these stakeholders’ profound under-
standing of the respective contexts. The main author CAB 
presented and discussed preliminary research results in 
an ongoing process, online and in person during project 
visits where involved rehabilitation providers did and will 
continue to play an active role in dissemination of the 
findings of this research.

The methods used and findings from the study are 
reported in line with the guidelines for accurate and 
transparent health estimates reporting (GATHER).41

RESULTS
Participant characteristics
A total of 28 446 individual user files were analysed with 
4329 (15.2%) female PwA. Most data relate to Afghan-
istan (12364 (43.5%)), followed by Myanmar (5267 
(18.5%)), Sudan (5012 (17.6%)), Iraq (3491 (12.3%)) 
and Cambodia (2312 (8.1%)).

Age at time of amputation, age at registration, delay between 
amputation and registration
Average age for traumatic amputation was 26.9 years in 
male, 24.1 years in female. For non-traumatic amputation 
it was 49.1 years in male, 45.9 years in female PwA. Average 
delay was significantly shorter in the non-traumatic group 

with 3 years compared with 8.2 years for those with trau-
matic amputation, (table  1, figure  2). In all countries, 
delay was lowest in young children (0.0–2.5 years) and 
highest for males over 60 with traumatic amputations 
(16.6–22.5 years), except for Afghanistan (10.5 years for 
males aged 35–59 and 10.3 years for those over 60).

Distribution by sex and age of persons presenting with 
traumatic and non-traumatic amputations
Table  2 shows that children under 18 attending were 
represented in low proportions (3%–5.9%) in all coun-
tries except Afghanistan (2001 (16.2%) of 12 364). Sudan 
had the highest proportion of PwA attending in ages over 
60 (1317 (26.3%) of 5012). Most men entering rehabil-
itation were of working age (18–59 years) ranging from 
68.3% (Sudan) to 85.6% (Cambodia) of total males. 
Among women, the working age group (18–59 years) 
constituted between 58.7% (Iraq) and 71.4% (Myanmar) 
of total females.

The proportion of males accessing rehabilitation was 
higher in all age groups except children under five in 
Myanmar (3 (50.0%) of 6). Even in older age groups 
(>60 years) there was a significant male vs female majority 
(3477 (80.7%) of 4309) across all countries, relating to 
traumatic and non-traumatic causes. The majority of 
users with non-traumatic amputation were aged under 60 
years, 3373 (61.5%) of 5481 male and 1418 (68.3%) of 
2075 female PwA.

Distribution of amputation causes by categories and in detail, 
by country
Figure  1 illustrates how the registered causes of ampu-
tation were categorised. Most amputations were of trau-
matic origin, 20 890 (73.4%) of 28 466 (table 3).

Among all men, 18 636 (77.3%) of 24 117 had trau-
matic amputations. Among all women, 2254 (52.1%) of 
4329 had traumatic amputation.

Sudan had the highest proportion of non-traumatic 
amputations, 3007 (60.0%) of 5012, outnumbering trau-
matic amputations across both sexes and had an overall 
higher female representation of 1093 (21.8%) of 5012 
compared with the remaining countries.

Despite the high numbers of conflict-related amputa-
tion in the overall cohort, 1885 (43.5%) of 4329 females 
and 5114 (21.2%) of 24 117 males presented with a likely 
T2D related amputation.

One-third (9319 (32.8%) of 28 466) of the overall 
cohort attended with amputation caused by weapon 
contamination. RTA constituted 3044 (10.7%) of all 
amputation causes. Blast injury caused 2319 (8.2%) and 
gunshot wound (GSW) 1834 (6.4%) of all amputations.

More than half of all men presented with conflict-
related traumatic amputations, 12 691 (52.7%) of 24 
117, landmines alone constituted 8571 (35.3%) of all 
males’ amputations. Within women, traumatic amputa-
tions were evenly distributed between conflict and non-
conflict related (1110 (25.7%) and 1144 (26.4%) of 4329, 
respectively). Landmines caused 483 (11.2%), RTA 396 
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(9.1%) and domestic accidents 369 (8.5%) of all females’ 
amputations.

Proportions of men compared with women were signifi-
cantly higher in most traumatic causes. This was even 
more pronounced in conflict-related causes and highest 
for landmines, 8517 (94.6%) of 9000. In Myanmar, 
weapon-contamination caused 2200 (41.8%) of 5267 
amputations, in Afghanistan 5147 (41.6%) of 12 364, in 
Iraq 714 (20.5%) of 3491, in Sudan 57 (1.1%) of 5012 
and in postconflict Cambodia 1201 (51.9%) of 2312.

Amputation characteristics: combinations and levels of 
amputation
Table  4 illustrates amputation characteristics by combi-
nations and levels. Multiple amputations were present 
in 2014 (8.4%) of 24 117 men and 337 (7.8%) of 
4329 women. Double LEA was the most common combi-
nation occurring in 1575 (6.5%) men and 293 (6.8%) 
women and more likely in persons with traumatic ampu-
tations (1566 (7.5%) of 20 890) compared with those 
with non-traumatic amputations (302 (4.0%) of 7556). In 
total, 30 943 amputations were registered, of which 15 399 
(49.8%) were transtibial. Of all non-traumatic amputa-
tions, 7680 (98.0% of 7835) were LEA, the majority tran-
stibial (5008 (63.9%)), whereas 2613 (12.0% of 19182) 
of all traumatic amputations occurred in the upper 
extremity.

Living environment
Most PwA reportedly came from rural environment (17 
202 (60.5%) of 28 446; 1996 (7%) unspecified). There 
was a significantly higher proportion of women (1742 
(18.8%) of 9248) in the urban compared with the rural 
population, (2308 (13.4%) of 17 202; p<0.01).

DISCUSSION
Traumatic amputation at young adult age has devas-
tating effects on a person’s private and professional 
perspectives. A worrying finding in this study was the 
delay between amputation and beginning rehabilitation, 
particularly for those with traumatic amputation. Ideally, 
prosthetic fitting happens right after wound-healing. Any 
delay will increase functional limitations and the poten-
tial of complications.42 Consequently, duration, costs and 
complexity of rehabilitation will rise, including prosthetic 
adjustments. In cases of irreversible limitations PwA may 
no longer qualify for fitting.8 The studied countries are 
marked either by protracted crisis with recurring flares 
of acute fighting or postconflict with weak economy 
and fragile health systems.33 These factors result in high 
numbers of PwA, who face access difficulties to rehabil-
itation aggravated by compromised infrastructure and 
security, lack of means or awareness, and critical scar-
city or overload of existing rehabilitation workforce and 
services.4 43 44

Figure 2  Age patterns of male and female persons with traumatic and non-traumatic amputation. Violin plots showing age of 
all male and female persons with amputations (PwA) of (A) traumatic cause at time of amputation, (B) at time of registration, age 
of male and female PwA of (C) non-traumatic cause at time of amputation, (D) at time of registration.
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The later age observed for non-traumatic amputation 
is not surprising, but the average age of 48.2 years is 
very low compared with studies in HIC reporting ages of 
over 65.1 45 Amputations at young age as a complication 
of underlying health conditions such as T2D reflect the 
many health system challenges in the studied countries.46 
Although this group attends rehabilitation significantly 
faster than the traumatic group, the delay is still consider-
able and potentially harmful in view of the risks associated 
with immobility in poorly managed T2D. The difference 
in delay between the traumatic and non-traumatic cohorts 
may be explained by the widespread lack of essential 
healthcare services during past conflict (eg, Cambodia).47 
This may have led to high mortality rates in persons with 
conditions like T2D. PwA of traumatic origin may have 
survived long enough to eventually attend rehabilitation, 
after years of unavailability or inaccessibility of services, 
a possible explanation for the considerable backlog of 
persons with traumatic amputations. A steadfast inter-
pretation of detailed delays is impossible owing to the 
extremely complex conflict history and uncertain service 
provision in the studied contexts including displaced 
populations, persons of a specific ethnicity or with a polit-
ical or military past unable to cross certain combat zones. 
What we know for sure is that an amputation at working 
age and delayed prosthetic fitting and rehabilitation—not 
counting the unknown numbers of non-attendees—feed 
into the vicious cycle of disability and poverty, increasing 
the difficulties PwA face when it comes to reintegrating 
into society in these contexts.44 48

The proportions of non-traumatic and traumatic ampu-
tations are reversed compared with non-conflict coun-
tries and disclose the human cost of protracted crises.45 49 
Explosive devices as amputation cause lead to complex 
injuries.4 25 Patient outcomes depend on the availability 
and capacity of specialised emergency and surgical care if 
the effects of polytraumas are handled optimally. Subject 
to the extent of injury and the firearm used, amputations 
from GSW may also be an indicator of delayed trauma 
and general poor healthcare. In remote areas injured 
people may reach medical assistance only at a stage when 
the affected limb can no longer be saved. Furthermore, 
amputation being less time-consuming and risky than 
limb salvage may be indicated to assist higher numbers 
of people.50 51 A person with traumatic amputation needs 
to cope with the sudden loss when adapting to a life with 
permanent disability. Rehabilitation outcomes depend on 
the complexity of polytraumas. The psychological conse-
quences and post-traumatic repercussion are consider-
able after traumatic amputation and require specialised 
multidisciplinary care.25 48 52

The studied countries rank among the most mine-
contaminated contexts worldwide.53 Survivors with 
amputations from weapon-contamination symbolise the 
long-term consequences of conflict, which may last for 
decades and continue producing injuries and disability 
long after the end of active fighting. Cambodia’s almost 
30 years of conflict, for instance, ended in 1998. Between C
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2009 and 2018, more than half of all new registrations 
attending rehabilitation were male PwA caused by land-
mines exemplifying the sustained destructive potential of 
conflict on a society.

Many PRCs operate independently of other health 
structures and without medical personnel to confirm T2D 
diagnosis. Therefore, the numbers of amputation due to 
T2D may be underestimated, a conclusion also reported 
in amputation incidence studies.1 Metabolic and vascular 
causes as noted by rehabilitation personnel without diag-
nostic tools and competencies were most probably linked 
to T2D, vascular complication of T2D or another vascular 
NCD.39 Likewise, most infections causing non-traumatic 
amputations were assumed to result from undiagnosed or 
undocumented T2D with infected ulcer and gangrene.28 38

Common aetiologies of diabetes foot ulcer include 
neuropathic (approximately 55%), arterial (10%) and 
neuroischaemic causes (approximately 35%).40 PwA due 
to T2D in fragile settings are a highly vulnerable group. 
The amputation will be the consequence of a progressing 
chronic illness, which might be diagnosed only at the time 
of complication and which the person will have to cope 
with on top of the limb loss. If diagnosed, the person’s 
understanding of their health status and its implications 
for lifestyle changes will be crucial. The risk of complica-
tions is considerable as the 39%–68% five years mortality 
rate of diabetic foot shows.54 In conflict countries, the 
comprehensive care required for conditions like T2D is 
challenged by lack of availability, affordability and access 
to inter-professional services for diagnosis and long-term 
management. It is also compromised by the environ-
ment as living in displacement and depending on aid do 
not facilitate the necessary lifestyle adaptations, such as 
diet and exercise. Deprioritisation of NCD-care in crisis 
settings in order to address immediate trauma and prevent 
epidemics puts T2D patients at higher risk of neglect.28 
Regaining functionality through active rehabilitation may 
be more demanding compared with someone with trau-
matic amputation due to age and general health differ-
ences between both populations. The fitting process will 
be more complicated due to the remaining limb’s shape 
and consistency. Complex chronic conditions require a 
kind of rehabilitation that PRCs in conflict zones may not 
be organised for.

The lack of T2D diagnostic data highlights the PRCs’ 
unpreparedness for such scenarios, which will require 
changes of procedures, staffing ratio, occupancy rates 
and equipment and enhanced workforce skills regarding 
NCD/T2D management, diagnostics and data collec-
tions. International actors specialising in health and 
rehabilitation services and governments need to join 
forces and prioritise rehabilitation towards achieving 
sustainable development goal 3 which aims to ‘ensure 
healthy lives and promote well-being for all at all ages’.55 
Improved NCD management on primary healthcare level 
is the first step.56 Equally important will be adaptations of 
referral systems, interprofessional collaborations across 
the continuum of care and investments in systematic 

promotion of physical activity and preventive measures 
for persons at risk. To implement these recommenda-
tions, the health and rehabilitation expertise of interna-
tional actors should get systematically informed by the 
contextualised know-how and commitment of local stake-
holders including governmental and non-governmental 
institutions, health professionals and patients.

The peak of amputation among young adult males and 
the significant majority of male PwA may be explained 
by ongoing conflict in most contexts. There is consensus 
in the literature that worldwide more males than 
females undergo amputation, but the distribution differs 
according to age and cause.1 57 58 Especially during active 
age and regardless of conflict, rates are higher in men due 
to work-related or leisure-related accidents.49 59 Despite a 
similar T2D prevalence among sexes, T2D-related ampu-
tation rates are higher among men due to higher preva-
lence of smoking, peripheral vascular disease, neuropathy 
and diabetic foot ulceration.1 For certain groups a gender 
dimension may influence access to rehabilitation. Higher 
female than male proportions are reported for older 
persons with traumatic amputations which are unlikely 
due to combat or occupational risk.58 59 This is in contrast 
to the significant male majority in our study population. 
Also, our findings revealed that in urban environments, 
and in contrast to men, female PwA attending rehabili-
tation constitute a significantly larger proportion than in 
rural environments. Access barriers to services for women 
from more remote rural areas may exist such as chal-
lenging infrastructure, poverty, insecurity, and cultural 
factors and warrant further investigation.60

The main limitation of this study is that data is derived 
from ICRC PRCs only and therefore not representative of 
population. However, in absence of amputation incidence 
data this first multicountry analysis offers a unique insight 
into the population of rehabilitation users with amputa-
tions in fragile contexts including (ex-)combatants and 
civilians of all ages with amputations of all origins. As the 
data does not represent prevalence, but attendance to 
rehabilitation, it is difficult to estimate how many PwA do 
not receive services. Where existing, data was compared 
with published prevalence studies from similar contexts. 
The dearth of quality publications in such contexts under-
lines the mismatch between existing research and where 
the burden of disease is.26

CONCLUSION
In conclusion, this study highlights the persisting burden 
of amputation in conflict contexts and the consequences 
of broken health systems and a fragmented continuum 
of care. Young age and long delays to rehabilitation 
reveal the hardship in which PwA live in such settings. 
The figures of landmine-caused amputations disclose the 
cruel long-term dimension of conflict.

Rehabilitation services are seriously under-resourced as 
revealed in a recent publication on global estimates of 
rehabilitation needs.61 Our data have been collected in 
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highly challenging and diverse settings where even basic 
healthcare is compromised. Providing rehabilitation and 
collecting data in these underserved, volatile contexts 
is exceptionally complex.30 The few PRCs in conflict 
settings cater for amputations of various causes and PwA 
of different age, sex, other trauma and comorbidities 
including psychological after-effects and future prospects 
of life with amputation. This requires tailored approaches 
matched with outcome and impact measurements. 
Managing these highly diverse processes is the responsi-
bility of a multidisciplinary rehabilitation team including 
peer-support by other PwA—an enormous challenge in 
settings with so many needs and so little resources.

Preventive measures on all levels of healthcare are 
essential to reduce the number of T2D-caused amputa-
tions.62 63 Rather than solely managing amputations as the 
last consequence, rehabilitation professionals should get 
increasingly involved in provision of comprehensive care.

We call out to rehabilitation service providers and 
healthcare professionals for a prioritisation of rehabilita-
tion in fragile settings and a stronger and prompt involve-
ment of rehabilitation professionals on all levels of the 
continuum of care. This includes international humani-
tarian interventions as well as local health system strength-
ening interventions. In addition, it is crucial that future 
research identifies and tests efficient, innovative, context-
adapted best practice models including service provision 
and impact measurement to address the mismatch of 
rehabilitation needs and resources in fragile settings.
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