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• Rikaste 1/3 görs 73.2% av ingreppen

• Fattigaste 1/3 görs 3.5% av ingreppen 

Weiser et al Lancet 2008

FÖRDELNING AV KIRURGISKA RESURSER I VÄRLDEN



5 miljarder av jordens befolkning har inte 
tillgång till säker kirurgi till överkomlig 
kostnad när den behövs

varav
 
2 miljarder inte har någon som helst 
tillgång till kirurgisk vård

Meara et al Lancet 2015
Mock et al Lancet 2015



SEEKING, REACHING, RECEIVING AND REMAINING

experience. Service users were placed into Group 1: 
Seeking care and Group 4: Remaining in care. Service 
providers were placed into Group 2: Reaching care 
and Group 3: Receiving care. Community members 
were spread throughout the groups equally. Service 
users and community members were separated from 
service providers as much as possible in order to 
mitigate the perceived power imbalances between 
service user and service provider, which might have 
limit expression of opinions.

The workshop was divided into three 45-minute 
sessions each followed by a plenary discussion 
(30 minutes to 1 hour) and managed by the lead 
facilitator. Facilitators encouraged all stakeholders 
to speak freely. During the first session, each group 
identified and discussed barriers which acted in 
their assigned delay through brainstorming and 
consensus. All barriers were then presented to all 
stakeholders during the plenary discussion. Where 
identified barriers acted equally at different delays, 
they were assigned to each of these delays. During 
the second session, each group listed the identified 
barriers by priority for intervention. Group mem-
bers were asked to prioritise barriers based on 
considerations of impact (e.g. number of lives 
saved) and cost. However, this criterion was not 
fixed, and stakeholders were able to prioritise other 
barriers that did not fulfil these criteria, but never-
theless were considered by their group as a priority. 
The top four prioritised barriers from each group 
and the rationale for this prioritisation were pre-
sented to all the stakeholders. At the third plenary 
session, stakeholders ranked the top 10 intervention 
priorities overall through consensus building. 
Consensus was reached when all stakeholders 
agreed to the relevance and priority of each barrier 
after several rounds of discussion followed by 
voting.

Mapping barriers to care

Barriers, their related delays, and their priority for inter-
vention were captured by the facilitators. The writing 
group, using an iterative process, refined the barriers to 
ensure that duplicates or overlapping barriers were 
merged or removed. All barriers to surgical care were 
categorised into the Four Delays Framework and over-
arching themes. Overarching themes were defined as 
individual, societal, and financial factors specific to acces-
sing the public health sector, non-healthcare related 
infrastructure, and the health system. These themes 
were derived from health system frameworks previously 
used in another Four Delays study and were based upon 
Atunet al’s consideration of a health system as including 
wider societal factors as well as health service factors 
[11,29,30]. Barriers, their delays, their interconnections 
with other barriers, and overarching themes were then 
tabulated.

The barriers were schematically mapped into a Four 
Delays Framework using Stella Architect Trial Version 
1.9.5 software. Mapping was done by spatially relating 
each barrier to its overarching themes and delays. 
Once all barriers were mapped, their interconnection 
was illustrated with arrows. Arrowheads were not 
related to the direction of connectedness or influence.

Ethical considerations

This was a priority setting stakeholder workshop 
which did not report any personal information, or 
utilise any individual quotes, or other identifying 
material. Potential for social harm or risk towards 
stakeholders included feelings of being stereotyped 
or emotional harm recalling barriers to surgical 
care. There were no immediate benefits for stake-
holders however, the findings of the workshop 
could improve the healthcare system where they 

Figure 1. The Four Delays Framework.
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• Tillgänglighet

• Arbetskraft

• Volym

• Mortalitet

• Ekonomiska villkor

Lancet Commission on Global Surgery 2015GLOBAL KIRURGI 2030

The Lancet Commissions

608 www.thelancet.com   Vol 386   August 8, 2015

treated within 2 h, because the crucial window for 
morbidity and mortality reduction from time-critical 
conditions might be shorter or longer depending on the 
patient and the condition. Rather, this method represents 
a target timeframe, based on a common, essential, and 
time-critical condition, within which people should have 
access to a health-care facility capable of essential surgical 
and anaesthesia care.

Although Euclidean distance has been the traditional 
measure of geographic access,307 it does not address 
contributing factors such as mode of transport and 
geographic terrain.308 Advancing technology and 
increasingly available geospatial data allow for more 
accurate and feasible temporal measures of geographic 
access.309 We have successfully shown the feasibility of 
using such approaches to measure what proportion of 

the population have access to emergency surgery within 
2 h in nine countries.155

Our target of at least 80% coverage of essential surgical 
and anaesthesia services per country by 2030 is necessary 
to reach the World Bank and WHO target of 80% access 
to essential health services by 2030.39

Specialist surgical workforce density 
The second indicator—surgical workforce density—is an 
indicator of surgical workforce availability. The indicator 
is defi ned as the number of specialist surgical, 
anaesthetic, and obstetric providers who are working per 
100 000 population. Equity stratifi ers include location 
(urban or rural) of place of work. Disaggregates include 
physician cadre (surgical, anaesthetic, or obstetric). 
Disaggregates for more advanced monitoring systems 

Defi nition Rationale Data sources Responsible entity Comments Target

Group 1: Preparedness for surgical and anaesthesia care

Access to timely 
essential surgery

Proportion of the population 
that can access, within 2 h a 
facility that can do caesarean 
delivery, laparotomy, and 
treatment of open fracture (the 
Bellwether Procedures)

All people should have timely 
access to emergency surgical 
services; Bellwether Procedure 
performance predicts 
accomplishment of many other 
essential surgical procedures; 2 h is 
a threshold of death from 
complications of childbirth

Facility records 
and population 
demographics

Ministry of Health Informs policy and 
planning about 
location of services in 
relation to population 
density, transport 
systems, and facility 
service delivery

A minimum of 80% coverage 
of essential surgical and 
anaesthesia services per 
country by 2030

Specialist surgical 
workforce density

Number of specialist surgical, 
anaesthetic, and obstetric 
physicians who are working per 
100 000 population

The availability and accessibility of 
human resources for health is a 
crucial component of surgical and 
anaesthesia care delivery

Facility records, 
data from 
training and 
licensing bodies

Ministry of Health Informs workforce, 
training, and retention 
strategies

100% of countries with at least 
20 surgical, anaesthetic, and 
obstetric physicians per 
100 000 population by 2030

Group 2: Delivery of surgical and anaesthesia care

Surgical volume Procedures done in an operating 
theatre, per 100 000 population 
per year

The number of surgical procedures 
done per year is an indicator of 
met need

Facility records Facility, Ministry of 
Health

Informs policy and 
planning about met 
and unmet need for 
surgical care

80% of countries by 2020 and 
100% of countries by 2030 
tracking surgical volume; 
5000 procedures per 100 000 
population by 2030

Perioperative 
mortality

All-cause death rate before 
discharge in patients who have 
had a procedure in an operating 
theatre, divided by the total 
number of procedures, presented 
as a percentage

Surgical and anaesthesia safety is 
an integral component of care 
delivery; perioperative mortality 
encompasses deaths in the 
operating theatre and in the 
hospital after the procedure

Facility records 
and death 
registries

Facility, Ministry of 
Health

Informs policy and 
planning about surgical 
and anaesthesia safety 
and surgical volume 
when number of 
procedures is the 
denominator

80% of countries by 2020 and 
100% of countries by 2030 
tracking perioperative 
mortality; in 2020, assess 
global data and set national 
targets for 2030

Group 3: Eff ect of surgical and anaesthesia care

Protection against 
impoverishing 
expenditure*

Proportion of households 
protected against 
impoverishment from direct 
out-of-pocket payments for 
surgical and anaesthesia care

Billions of people each year are at 
risk of fi nancial ruin because they 
have accessed surgical services; this 
is a surgery-specifi c version of a 
World Bank universal health 
coverage target

Household 
surveys, facility 
records

World Bank, WHO, 
USAID

Informs policy about 
payment systems, 
insurance coverage, 
and balance of public 
and private services

100% protection against 
impoverishment from out-of-
pocket payments for surgical 
and anaesthesia care by 2030

Protection against 
catastrophic 
expenditure†

Fraction of households 
protected against catastrophic 
expenditure from direct out-of-
pocket payments for surgical 
and anaesthesia care

Billions of people each year are at 
risk of fi nancial ruin because they 
have accessed surgical services; this 
is a surgery-specifi c version of a 
World Bank universal health 
coverage target

Household 
surveys, facility 
records

World Bank, WHO, 
USAID

Informs policy about 
payment systems, 
insurance coverage, 
and balance of public 
and private services

100% protection against 
catastrophic expenditure from 
out-of-pocket payments for 
surgical and anaesthesia care 
by 2030

Access, workforce, volume, and perioperative mortality indicators should be reported annually. Financial protection indicators should be reported alongside the World Bank and WHO measures of fi nancial 
protection for universal health coverage. USAID=US Agency for International Development. Equity stratifi ers listed in discussion. *Impoverishing expenditure is defi ned as being pushed into poverty or being 
pushed further into poverty by out-of-pocket payments.43 †Catastrophic expenditure is defi ned as direct out-of-pocket payments of greater than 40% of household income net of subsistence needs.306 These 
indicators provide the most information when used and interpreted together; no single indicator provides an adequate representation of surgical and anaesthesia care when analysed independently.

Table 6: Core indicators to monitor realisation of universal access to safe, aff ordable surgical and anaesthesia care when needed
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an integral component of care 
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TILLGÅNG TILL KIRURGI OCH PÅGÅENDE VÄPNADE KONFLIKTER

A. Tillgång till säker kirurgi till en överkomlig kostnad

B. Pågående väpnade konflikter i världen 2022

Reproduced with permission from Paul Farmer. Alkire BC, Raykar NP, Shrime MG, et al. Global access to surgical care: a modelling study. Lancet Glob Health 2015; 3(6): e316-23.
Reproduced with permission from Uppsala Conflict Data Program. www.UCDP.se
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SJUKHUS
Internationella Rödakorskommittens (ICRC) sjukhus

Sjukhus Peshawar, Pakistan Quetta, Pakistan Goma, DRC 

Datainsamling under 2009 – 2012 1992 – 1995 2012 – 2014

Antal sängplatser 116 150 65

Antal operationsbord 3 3 2

Utrustning Slätröntgen, fysioterapi, basalt kemlab and begränsad blodbank

Peshawar       Quetta         Goma

Copyright International Committee of the Red CrossPersonlig kommunikation med ICRC’s hälsoenhet
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Hospital Workload for Weapon-Wounded Females Treated
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Needed than for Males
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Abstract
Background Civilians constitute 33–51% of victims in armed conflicts. Several reports on civilian injuries exist, but

few have focused on injuries afflicting females. We analyzed routinely collected data on weapon-related injuries

from the International Committee of the Red Cross (ICRC) hospital in northwestern Pakistan in order to define injury
patterns and types of surgical treatment for females.

Methods A total of 3028 patient files (376 females) from consecutively admitted patients to the ICRC-hospital in

Peshawar from February 2009 to May 2012 were included. Information regarding injury-mechanism, time since
injury, vital parameters at admission, type of injury, treatment and basic outcome was extracted from the files and

analyzed. Comparisons between gender and age-groups were done by cross-table analyses or nonparametric tests.

Results Females were younger than males (20 vs. 25 years), arrived sooner after injury (24 vs. 48 h) (p\ 0.001 for
both) and were victims of bombs and missiles more frequently (64.4 vs. 54.6%) (p\ 0.001). Vital parameters such as

systolic blood pressure (110 vs. 113 mmHg) and pulse rate (100 vs. 86) were more affected at admission (p\ 0.001

for both). Females were subjected to surgery (83.0 vs. 77.4%) (p\ 0.05) and were given blood transfusions more
often (18.8 vs. 13.6%) (p\ 0.01). No differences in amputations or in-hospital mortality were found.

Conclusions Females treated at the ICRC-hospital in northwestern Pakistan are markedly affected by indiscriminate

weapons such as bombs and missiles. Their average consumption of surgery is greater than for males, and this might
be relevant in planning for staffing and facility needs in similar contexts.

Introduction

Civilians constitute 33–51% of victims in regions of armed
conflict [1, 2]. Several reports on civilian injuries from

such regions indicate that the highest proportions of
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BAKGRUND

• Civilia utgör 33 – 51%  av de skadade i väpnande konflikter

• Med civila avses oftast flickor (<16 år), kvinnor, pojkar (<16 år), och äldre män
(>49 år)

MÅLSÄTTNING

• Ökad kunskap om skademekanism, skador, och kirurgiskt vårdbehov för civila 
i en väpnad konflikt där tillgången på kirurgisk vård är begränsad

HYPOTES

• Civila skadas i stor utsträckning av urskillningslösa vapen (tex. bomber, missiler och 
granater) och har ett större kirurgiskt vårdbehov än stridande

Guha-Sapir D, Rodriguez-Llanes JM, Hicks MH et al. Civilian deaths from weapons used in the Syrian conflict. BMJ 2015;351: h4736. 
Meddings DR. Civilians and war: a review and historical overview of the involvement of non-combatant populations in conflict situations. Med Confl Surviv 2001;17: 6–16. 



MATERIAL
• Rutindata från 3028 patienter med konfliktrelaterade skador som konsekutivt 

behandlats på ICRC’s krigssjukhus i Peshawar, mellan 2009 – 2012

• 376 (12.4%) kvinnor/flickor (n=141 <16 år) jämfördes med

• 2633 (87.6%) män/pojkar (n=412 <16 år) 

• 19 hade okänt kön

METOD
• Deskriptiv statistik

• Grupperna jämfördes med Chi-square och Mann-Whitney U



Results

n=3009 patients

RESULTAT



SLUTSATS OCH BETYDELSE

Kvinnor och flickor som renodlad civil grupp

• hade i större utsträckning skador från urskiljningslösa vapen

Kvinnor och flickor som behandlades vid ICRC’s krigssjukhus

• hade mer påverkade vital parametrar än männen.  Detta skulle kunna indikera att de 
hade mer omfattande skador än männen 

• hade generellt ett större kirurgiskt resursbehov än männen

Resultaten kan få betydelse för hur man organiserar kirurgisk 
vård i väpnande konflikter där resurserna är begränsade. 
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Predicting surgical resource consumption
and in-hospital mortality in resource-scarce
conflict settings: a retrospective study
Måns Muhrbeck1,2* , Zaher Osman3, Johan von Schreeb4, Andreas Wladis1,2 and Peter Andersson1,5

Abstract

Background: In armed conflicts, civilian health care struggles to cope. Being able to predict what resources are
needed is therefore vital. The International Committee of the Red Cross (ICRC) implemented in the 1990s the Red
Cross Wound Score (RCWS) for assessment of penetrating injuries. It is unknown to what extent RCWS or the
established trauma scores Kampala trauma Score (KTS) and revised trauma score (RTS) can be used to predict
surgical resource consumption and in-hospital mortality in resource-scarce conflict settings.

Methods: A retrospective study of routinely collected data on weapon-injured adults admitted to ICRC’s hospitals
in Peshawar, 2009–2012 and Goma, 2012–2014. High resource consumption was defined as ≥3 surgical procedures
or ≥ 3 blood-transfusions or amputation. The relationship between RCWS, KTS, RTS and resource consumption, in-
hospital mortality was evaluated with logistic regression and adjusted area under receiver operating characteristic
curves (AUC). The impact of missing data was assessed with imputation. Model fit was compared with Akaike
Information Criterion (AIC).

Results: A total of 1564 patients were included, of these 834 patients had complete data. For high surgical resource
consumption AUC was significantly higher for RCWS (0.76, 95% CI 0.74–0.78) than for KTS (0.53, 95% CI 0.50–0.56)
and RTS (0.51, 95% CI 0.48–0.54) for all patients. Additionally, RCWS had lower AIC, indicating a better model fit. For
in-hospital mortality AUC was significantly higher for RCWS (0.83, 95% CI 0.79–0.88) than for KTS (0.71, 95% CI 0.65–
0.76) and RTS (0.70, 95% CI 0.63–0.76) for all patients, but not for patients with complete data.

Conclusion: RCWS appears to predict surgical resource consumption better than KTS and RTS. RCWS may be a
promising tool for planning and monitoring surgical care in resource-scarce conflict settings.

Keywords: Armed conflicts, Health resources, Penetrating wounds

Background
In armed conflicts, civilian causalities often must rely on
frail and fragmented health care systems that can only
offer limited or no surgical resources to treat injured
with potentially life-threatening injuries [1]. For

healthcare providers delivering surgical care in conflicts,
it is therefore imperative to know how to use available
surgical resources as efficiently as possible. The extent of
surgical resource consumption or workload in resource-
scarce conflict settings is often discussed in terms of the
number of surgical procedures, amputations, use of
blood products, and mortality rate [2–7]. However, to
our knowledge, no method has been validated to predict
these outcomes in conflict settings. Trauma scores de-
veloped and used in non-conflict trauma settings to

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: mans.muhrbeck@regionostergotland.se
1Department of Surgery in Norrköping, and Department of Biomedical and
Clinical Sciences, Linköping University, Linköping, Sweden
2 Center for Disaster Medicine and Traumatology, University Hospital,
Linköping, Sweden
Full list of author information is available at the end of the article

Muhrbeck et al. BMC Emergency Medicine           (2021) 21:94 
https://doi.org/10.1186/s12873-021-00488-2



BAKGRUND
• De finns behov av att identifiera verktyg som kan förutsäga kirurgisk resursbehov och risken för 

död efter skada i väpnande konflikter där resurserna är begränsade

• De etablerade triageringsverktygen Kampala Trauma Score (KTS) och Revised Trauma Score (RTS) 
har visat god förmåga att förutsäga behovet av kirurgi och risk för död efter trauma i miljöer där 
resurserna är begränsade 

• ICRC har sedan 90-talet använt the Red Cross Wound Score (RCWS) för systematisk bedömning 
av penetrerande skador

MÅLSÄTTNING
• Undersöka om RCWS, KTS och RTS kan användas som verktyg för att förutsäga kirurgisk 

resursåtgång och risken för död efter skada i väpnande konflikter där resurserna är begränsade

HYPOTES
• RCWS är bättre på att förutsäga kirurgisk resursåtgång och död under sjukhusvistelse än de 

etablerade triageringsverktygen KTS och RTS

Wild H, Stewart BT, LeBoa C, et al. Epidemiology of injuries sustained by civilians and local combatants in contemporary armed conflict: an appeal for a shared trauma registry 
among humanitarian actors. World J Surg 2020; 44(6): 1863-73. 



RED CROSS WOUND SCORE (RCWS)

Giannou C, Baldan M, Comité international de la Croix-Rouge. War surgery : working with limited 
resources in armed conflict and other situations of violence. Geneva: ICRC; 2019. Copyright International Committee of the Red Cross

E – Entry wound Ingångshål i cm

X – Exit wound Utgångshål i cm

C – Cavity Sårhåla >2 fingrar

F – Fracture Benbrott

V – Vital structure Dura, pleura, blodkärl etc.

M – Metallic body Gevärskula, fragment



MATERIAL
• Rutindata från1564 vuxna med 

konfliktrelaterade skador som behandlats 
konsekutivt vid ICRC’s krigssjukhus i

– Peshawar (2009 – 2012) 1324 patienter

– Goma (2012 – 2014) 240 patienter

METOD

• Hög resursåtgång definierades som 
≥3 operationer, ≥ 3 blodtransfusioner 
eller amputation

• Logistiska regression modeller
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blood transfusions and hospital stay in paediatric pa-
tients with weapon-related extremity wounds [30].
When comparing RCWS with KTS and RTS, com-

monly used trauma scores in non-conflict settings,
RCWS had a better ability to predict high surgical re-
source consumption in conflict settings [11, 24, 31]. KTS
and RTS were chosen for comparison as they have been
demonstrated to be able to predict resource-related out-
comes in trauma settings [10–12, 32, 33]. Furthermore,
RCWS, KTS and RTS are similar in the aspect that they
can be assessed without the need of advanced diagnostic
equipment or calculations. A source of error is that we
had a large number of missing vital signs in our dataset

potentially affecting the predictive abilities for KTS and
RTS. To address this issue, we performed the logistic re-
gression model with imputed data for missing vital signs
without any substantial changes in vital signs impact on
surgical resource consumption.
Patients treated in Peshawar were more frequently in-

jured by indiscriminate weapons, arrived later to the
hospital and more often had more than one severe injury
than in Goma. Therefore, it was unexpected to find that
the patients in Goma more often required high surgical
resources than in Peshawar. The reason for the observed
difference in surgical resource consumption is unclear as
both hospitals followed the same treatment protocol and
were similarly equipped [20]. A possible explanation

Table 6 Analysis of AUC and AIC for individual scores for high
surgical resource consumption
High
surgical
resource
consumption

Complete cases
Total = 834

All casesa

Total = 1555b

AUC (95% CI) AIC AUC (95% CI) AIC

RCWSc 0.77 (0.74–0.81) 904 0.76 (0.74–0.78) 1777

- Gradec 0.74 (0.70–0.77) 948 0.73 (0.71–0.76) 1833

- Typec 0.70 (0.67–0.74) 1010 0.67 (0.65–0.70) 1979

KTS 0.59 (0.55–0.63) 1114 0.53 (0.50–0.56) 2072

RTS 0.54 (0.50–0.58) 1145 0.51 (0.48–0.54) 2096
aUsing imputed data for incomplete cases; b9 patients excluded due to
unknown surgical resource consumption; cAdjusted for existence of additional
severe injuries, corresponding to Abbreviated Injury Score ≥ 2

Fig. 2 High surgical resource consumption by RCWS, KTS and RTS. AUC in parenthesis. Note that RCWS, RCWS grade and RCWS type were
adjusted for existence of additional severe injuries, corresponding to Abbreviated Injury Score≥ 2. a Complete cases (n = 834). b All cases using
imputed data for incomplete cases (n = 1555. 9 patients excluded due to unknown surgical resource consumption)

Table 7 Analysis of AUC and AIC for individual scores for in-
hospital mortality
In-
hospital
mortality

Complete cases
Total = 834

All casesa

Total = 1559b

AUC (95% CI) AIC AUC (95% CI) AIC

RCWSc 0.77 (0.67–0.86) 180 0.83 (0.79–0.88) 481

- Gradec 0.56 (0.42–0.70) 176 0.59 (0.52–0.66) 582

- Typec 0.73 (0.62–0.84) 193 0.78 (0.73–0.84) 506

KTS 0.74 (0.62–0.87) 183 0.71 (0.65–0.76) 537

RTS 0.67 (0.54–0.81) 182 0.70 (0.63–0.76) 534
aUsing imputed data for incomplete cases; b5 patients excluded due to
unknown discharge status; cAdjusted for existence of additional severe
injuries, corresponding to Abbreviated Injury Score ≥ 2
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Receiver operating characteristic curves (ROC curves) and area under the curve (AUC)

RESULTAT



SLUTSATS OCH BETYDELSE

• RCWS hade bättre förmåga att förutsäga kirurgisk resursåtgång än både KTS och RTS

• Tendens till att RCWS också vara bättre än KTS and RTS på att förutsäga död under 
sjukhusvistelsen

RCWS skulle potentiellt kunna användas som prediktivt verktyg i jämförande studier, 
kvalitetsmätningar och vid planering av kirurgiska vård i väpnande konflikter. 
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