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ARTICLE INFO ABSTRACT

Handling Editor: Wilma Duijst This study aimed to describe changes in annual incidence rates and the severity of deliberate interpersonal
violence based on hospital and forensic data in a Danish urban population 2003-2021. Included in the study
were local victims of violence admitted to Odense University Hospital and/or subjected to medico-legal autopsy
: at the Institute of Forensic Medicine, University of Southern Denmark from 2003 to 2021. Based on population
énjilzlrzmiolo counts, we estimated overall and gender specific annual incidence rates in different age groups. For the 14,788
SSveri v &Y victims included in the study, the gender-specific incidence rates were 5.7 for males and 2.4 for females per 1000
Trends population/year. The incidence rates decreased almost fourfold for both genders in all age groups. In both
gender, the incidence rate of violence involving mild injuries decreased significantly, whereas incidence rate of
violence involving severe injuries remained unchanged over the study period. The proportion of superficial le-
sions decreased and the proportion of wounds, bone fractures, and deep lesions increased. The proportion of
victims with injuries from knifes increased from 3.0 to 5.4% in the study period. Overall, 0.3% died from their
injuries. The present study showed a significant decreased in the incidence rate of violence based on hospital and
forensic data. The decrease involved solely victims with less severe injuries. We recommend studies combining

Keywords:
Interpersonal violence

hospital, forensic, and police data.

1. Introduction

Deliberate interpersonal violence is a worldwide leading cause of
injury.! According to the World Health Organisation, approximately 30,
000 die each year in the European region due to interpersonal violence.'
Interpersonal violence is often subject to debate in the media. Often the
public perception of interpersonal violence is that violence has become
more frequent and more severe. Compared with many other Western
countries, Denmark is considered as a safe country. The overall Danish
homicide rate is 1.05 per 100,000 population/year showing a
decreasing rate.”

In 1993, the Danish government launched a national plan, which
aimed to reduce interpersonal violence by focussing on more research
and better statistics.® Regularly, violence statistics are based on data
from the police authorities. Several papers have documented the limi-
tations of these data sources due to high level of non-reporting.*”
Therefore, the use of hospital-based data in violence research has been

recommended.®

Previous papers have described the frequency and severity of inter-
personal violence in Denmark based on data from the health care sys-
tem. A previous study from the Odense Municipality based on accident
and emergency department (A&E department) data found a significant
decrease in the overall annual incidence rate (IR) of violence
1988-1996.'° Another study from the Odense Municipality based on
A&E department and forensic data found a decrease in the IR for males
1991-2002, whereas the IR for females remained unchanged.'!
Furthermore, the study did not support that interpersonal violence has
become more severe.'! The latest study from the Odense Municipality
based on A&E department data 1991-2009, found no changes in the IR
of weapon-related violence or in the severity.'? Another Danish study
from the city of Aarhus based on A&E department and forensic data
comparing 1981-82, 1987-88, and 1993-94 showed a decrease in the
overall IR with no change in the severity.®

Previous Danish studies are decades old or are limited in timeframe.
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Therefore, newer long-term studies describing the development in the
frequency and severity of deliberate interpersonal violence in a Danish
population are needed.

The aim of this study is to describe changes in the annual incidence
rates and the severity of interpersonal violence based on hospital and
forensic data in a Danish urban population 2003-2021.

2. Method

We defined interpersonal violence according to the definition by the
World Health Organisation." A victim of interpersonal violence was
defined as person with injuries intentionally inflicted by another person
or other persons. The population base of this study was the Odense
Municipality in Denmark 2003-2021. The municipality is a well-defined
area with a single hospital and A&E department, from which a complete
registry of data is available. The municipality had a population of 184,
308 in 2003 and 207,494 in 2021.'° Included in the study were all
victims of interpersonal violence admitted to the A&E department at
Odense University Hospital (OUH) for examination or victims subjected
to a medico-legal autopsy at the Institute of Forensic Medicine (IFM),
University of Southern Denmark (SDU) 2003-2021. Solely residents of
the municipality, at the time of the incident of violence, were included.

From the patient registration system at OUH, data of all treated
victims of interpersonal violence were extracted retrospectively. In case
of more than one contact for the same incident, only the first contact was
included. The patient registration system included self-report informa-
tion coded according to the NOMESCO classification for external causes
of injuries.'* The registration of patients with injuries from violence
requires that patients disclosed the information as being due to assault.
The trained staff at the A&E department completed all registrations,
with physicians determining the ICD-10 diagnoses, with up to eight
diagnoses per patient.

The data from the IFM were extracted through a review of all autopsy
reports in the study period. In Denmark, all fatalities due to interper-
sonal violence undergo a medico-legal autopsy. Data on age, gender,
date of violence, time of violence, use of weapon, diagnoses, and mor-
tality were obtained from both the patient registry and the autopsy
reports.

Based on mid-year population counts, we estimated annual incidence
rates (IRs) stratified by gender. We also estimated gender-specific IRs for
three time periods (2003-07, 2010-14, and 2017-21) stratified by age
group (0-14, 15-24, 25-39, 40-59, and 60+ years). All IRs were esti-
mated using the Clopper-Pearson method.'® The IRs were calculated as
densities in a dynamic cohort allowing subjects to enter and leave the
cohort by migration. Victims were not excluded from the population at
risk. All IRs were estimated with 95% confidence intervals (CI). Popu-
lation counts were extracted from Statistics Denmark.

Changes in the severity of injuries were assessed using an ICD-10
diagnosis-based tool that transforms ICD-10 diagnoses into main types
of injuries and body parts.'® ‘Severe injuries’ include amputations, bone
fractures, joint sprains and strains, all types of soft tissue damage, eye
corrosion and burns, and electrical shock. ‘Mild injuries’ include su-
perficial lacerations, wounds, and being struck by a foreign body
(mainly in eyes).'® Based on mid-year population counts, we estimated
annual IRs of severe and mild injuries stratified by gender.

We further analysed changes in time of violence, weekday of
violence, referral after initial treatment in the A&E department, weapon
use, type of lesions, and body region injured in the three different time
periods (2003-07, 2010-14, and 2017-21). The types of lesions were
divided into the following categories: superficial lesions, wounds, bone
fractures, dislocations/sprains, deep lesions, and other lesions. Deep
lesions included lesions in nerves, tendons, blood vessels, and internal
organs. Other lesions included burns, poisonings, foreign bodies, and
unspecified lesions.

STATA 15 and EpiData Analysis were used for the statistical ana-
lyses. P-value <0.05 was considered statistically significant in all
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statistical calculations.
3. Results

In the study period, 14,788 victims of deliberate interpersonal
violence were treated at OUH and/or subjected to a medico-legal au-
topsy at the IFM. Of these, 30 victims were solely included from the IFM,
14,749 were solely included from the A&E department, and nine were
included from both. Overall, 70% (n = 10,357) of victims were males
(male/female-ratio 2.3). Median age was 24 years (range 0-93) for
males and 27 years (range 0-95) for females (Mann-Whitney, p =
0.000).

The overall annual IR was 4.0 (CI: 3.9-4.1) per 1000 population/
year. The gender-specific IR per 1000 population/year was 5.7 (CL
5.6-5.8) for males and 2.4 (CI: 2.3-2.5) for females. The IR decreased
significantly in the study period for both males and females. In males, it
decreased three-fold from 9.2 (CI: 8.6-9.8) in 2003 to 2.4 (CI: 2.1-2.7)
per 1000 population/year in 2021 (Fig. 1). In females, the IR decreased
four-fold from 3.7 (CI: 3.3-4.1) in 2003 to 0.9 (CI: 0.7-1.1) per 1000
population/year in 2021.

In males, the highest IR was 23.4 per 1000 population/year for age
group 15-24 years, compared with IRs of 3.9, 3.6, 1.8, and 0.8 for age
groups 40-49, 25-39, 60+, and 0-14 years, respectively. In females, the
highest IR was 8.6 per 1000 population/year for age group 15-24 years,
compared with IRs of 2.2, 1.5, 0.8, and 0.5 for age groups 40-49, 25-39,
60+, and 0-14 years, respectively. The annual gender-specific IR strat-
ified by age group decreased significantly in all age groups over the
study period (Table 1). Comparing 2003-07 with 2017-21, the IR
decreased almost fourfold for males in all age groups, with the largest
decrease for males aged 15-24 years, i.e., from 42.2 (CI: 40.6-43.8) in
2003-07 to 8.3 (CI: 7.7-8.9) in 2017-21. In females, the IR decreased
three-fold or more in all age groups, with the largest decrease for females
aged 0-14 years, i.e., from 1.6 (CI: 1.4-1.9) in 2003-07 to 0.3 (CL
0.1-0.5) in 2017-21 (Table 1).

Overall, 9.5% of male victims and 7.4% of female victims had in-
juries defined as severe. The proportion of severe injuries increased in
the study period from 7.0% to 12.0% in males and from 9.1% to 14.6%
in females (non-parametric trend test: p = 0.000 and p = 0.024). The IRs
of violence involving severe injuries were 0.55 (CI: 0.51-0.58) in males
and 0.17 (CI: 0.15-0.19) in females per 1000 population/years. For both
genders, the IR of violence involving severe injuries remained un-
changed over the study period (Fig. 2). The IR of violence involving mild
injuries decreased significantly in both genders, i.e., from 8.5 (CL:
8.0-9.2) in 2003 to 2.0 (CI: 1.7-2.3) in 2021 for males, and from 3.4 (CI:
3.0-3.8) in 2003 to 0.7 (CL: 0.5-0.9) in 2021 for females per 1000
population/years (Fig. 3).

The violence incidents occurred most frequently on Friday-Sunday
(62.3%), and 43.5% occurred during the night (22:00-05:59)
(Table 2). The proportion of violence in the weekend decreased in the
study period (Table 2), as did the proportion of nighttime violence. Most
patients (80.5%) were treated in the A&E department without further
follow-up, but 6.8% were hospitalised, and 0.2% died due to their in-
juries. The proportion of victims requiring follow-up after initial treat-
ment in the A&E department did not change during the study period.
The proportion of violence involving knives increased while the use of
drinking glass/bottles decreased.

A total of 24,481 lesions were registered for the 14,788 victims,
corresponding to 1.7 lesions per victim. Overall, 9193 (62.2%) had one
lesion, 3094 (20.9%) had two lesions, 1469 (9.9%) had three lesions,
632 (4.3%) had four lesions, 259 (1.8%) had five lesions, 117 (0.8%) had
six lesions, and 24 (0.2%) had seven lesions. Most lesions were super-
ficial lesions (67.2%) or wounds (20.3%). Bone fractures, dislocations,
deep lesions, and other lesions accounted for 6.9%, 3.6%, 1.1%, and
1.6%. While the proportion of superficial lesions decreased in the study
period, the proportion of wounds, bone fractures, and deep lesions
increased (Table 3). Most lesions were in the head/neck region (61.1%),
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Fig. 1. Gender-specific annual incidence rate (IR) per 1000 population/year with 95% CI for victims of deliberate interpersonal violence 2003-2021in an urban

Danish population.

Table 1

Gender-specific incidence rate (IR) with 95% CI per 1000 population/year of
deliberate interpersonal violence stratified by age group in the three time pe-
riods 2003-2007, 2010-2014, and 2017-2021.

Age group 2003-2007 2010-2014 2017-2021
IR (CD) IR (CD IR (CD
Males
0-14 years 3.7 (3.3-4.1) 2.4 (2.1-2.7) 0.9 (0.7-1.1)
15-24 years 42.2 (40.6-43.8) 22.6 (21.6-23.7) 8.3 (7.7-8.9)
25-39 years 5.2 (5.0-6.1) 4.0 (3.6-4.4) 1.5(1.3-1.8)
40-59 years 6.0 (5.6-6.5) 3.6 (3.3-4.0) 2.2 (1.9-2.5)
60- years 1.2 (0.9-1.9) 0.7 (0.5-0.9) 0.5 (0.4-0.7)
Females
0-14 years 1.6 (1.4-1.9) 0.6 (0.5-0.9) 0.3 (0.2-0.5)
15-24 years 15.3 (14.4-16.3) 8.6 (8.0-9.3) 3.21 (2.8-3.6)
25-39 years 2.3 (2.0-2.6) 1.7 (1.5-2.0) 0.5 (0.4-0.7)
40-59 years 3.4 (3.1-3.8) 1.9 (1.7-2.2) 1.1 (0.9-1.3)
60- years 0.6 (0.5-0.7) 0.4 (0.3-0.5) 0.2 (0.1-0.3)

upper limbs (20.7%) and thorax/abdomen (9.2%). Lower limbs and
other regions accounted for 7.7% and 2.2% of the lesions. While the
proportion of lesions in the head/neck decreased in the study period, the
proportion of lesions in the upper limbs increased (Table 3).

Thirty-nine victims died corresponding to an overall mortality rate of
1.1 per 100,000 population/year. The median age was 37 years (range
5-90), 20 were males and 19 were females. Overall, 25 of the incidents
occurred in domestic areas. No weapons were involved in 22 incidents,
whereas sex victims were gunshot, nine victims were injured by sharp
force, and two victims were injured by blunt force. Nineteen victims had
lesions in the head, 15 had lesions in the thorax, and four had internal
lesions in the abdomen. In three victims, the injured body region was
unspecified. Thirty-one victims had deep lesions and 11 victims died due
to asphyxia. In three victims, the types of lesions were unspecified.

4. Discussion

Using data from an A&E department and a forensic institute, this
study showed a significant decrease in the annual IR of deliberate
interpersonal violence in an urban Danish population from 2003 to
2021. We found a significant decrease in IRs for both males and females
in all age groups.

The gender-specific IR was 5.7 for males and 2.4 for females per 1000

population/year. This compares with IRs of 9.9 for males and 3.4 for
females per 1000 population/years in a previous study from Odense
Municipality from 1991 to 2002.'' However, the gender-specific IRs for
2002 (9.8 and 3.4 per 1000 population/years) from that study corre-
spond to the IRs for 2003 in our study (9.2 and 3.7 per 1000 pop-
ulation/years). In our study, the highest IRs for both males and females
were in age groups 18-24 and 25-49 years. Other studies have shown
the highest IRs in adolescents and young adults.>'>'2

The IR decreased for males threefold from 9.2 to 2.4 per 1000 pop-
ulation/year during the study period, and that for females decreased
fourfold from 3.7 to 0.9 per 1000 population/year. A previous study
from Odense Municipality 1991-2002 found no significant change in the
gender specific IR in the study period.'! In another Danish study based
on A&E department data from Aarhus the overall IR decreased from 6.5
to 4.6 per 1000 population/year comparing 1981-82, 1987-88, 1993-94,
and 1999-2000.° The decrease in IR was particular among the 15-24
years old males. The extent of violence against women remained un-
changed in the study period.” Similarly, data from the Norwegian Injury
Sample showed a significant decrease in overall IR of violence in four
Norwegian cities from 1990 to 1999.'7 A prospective study from 58 A&E
departments in England and Wales 1995-2000 showed no significant
change in the IR of violence except for girls aged 11-17 years, where the
IR increased.'®

Most violence incidents occurred in the weekends and at night, in
line with other studies using A&E department data.>'®'° Similarly,
other studies using A&E department data have shown similar distribu-
tions of injured body regions and lesion types.''"'°~” We found that
11% of violence incidents involved use of weapons, similar to previous
Scandinavian studies.”'*'>?° In our study, the proportion of victims
with lesions from glass bottles decreased significantly in the study
period, possibly due to bars and pubs changing from glass to plastic
bottles and drinking glasses.”®

We registered only 1.7 lesions per victim. This is surprising as victims
of interpersonal violence often have multiple lesions. I our study, we had
a large proportion of victims with only one lesion, which may explain
the low number of lesions per victim. All lesions were examined and
diagnosed by trained physicians. We have no information about the
completeness of the detection of the lesions in the A&E department.
Previous A&E department studies have shown similar results.' ">’

The IRs of victims with severe injuries did not change in the study
period while IRs of victims with mild injuries decreased fourfold for both
males and females, indicating that the significant decrease in overall IR
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Fig. 2. Gender-specific annual incidence rate (IR) per 1000 population/year
2003-2021 in an urban Danish population.

was mainly due to fewer incidents involving victims with mild injuries.
This may have been caused by several factors. Firstly, mild and simple
interpersonal violence resulting in superficial lesions (e.g. bruising) or
no treatable lesions may have become less socially acceptable. Unfor-
tunately, we have no reliable information about such a change in the
perception or acceptance of violence. Secondly, the proportion of
violence occurring in weekends and night-time has decreased in the
study period. Night-time violence in the weekends is often related to
alcohol intoxication. Alcohol intoxication is known to increase the risk
of violence, with government statistics indicating that one-third of all
victims of deliberate interpersonal violence are alcohol-intoxicated at
the time of the assault.?>*>" The alcohol consumption among Danish
adolescents and young adults decreased over the study period,*!
possibly contributing to the decline in mild violence. Thirdly, preventive
actions may have contributed, e.g., in the form of additional streetlights
and possible collaboration with surveillance cameras.’” Odense City
Council has improved the lightning for nightlife and in more isolated,
darker parts of the city.*® Fourthly, the Scandinavian volunteer orga-
nisation, the Night Ravens, was launched in 1999 in Denmark. This
organisation consists of adults patrolling hotspots on weekend nights to
maintain peace and order. However, an evaluation of the Danish Night

T T T 1
2012 2015 2018 2021
Year

with 95% CI for victims of deliberate interpersonal violence with severe injuries

Ravens showed no change in crime rates compared to areas without
these patrols.>* Fifthly, violence is associated with low income, unem-
ployment, and social deprivation.>>*® Denmark has experienced an
economic boom over the last 10 years, with high welfare and very low
rates of unemployment and this may have helped to reduce the inci-
dence of violence.

The decrease in IR of mild violence may be due to bias as access to
treatment may have changed during the study period. In 2017, the A&E
department at OUH changed from open access to “semi-open” access,
where all patients had to book an appointment. This may have led to
fewer victims with mild injuries seeking medical treatment. However,
the A&E department at OUH has not registered any difference in the
annual number of injury patients seeking medical attention after the
change to a “semi-open” department,’” and the A&E staff do not reject
victims who have not booked an appointment. Secondly, victims of
violence in Denmark are recommended by the police to seek medical
attention so that the injuries are described in their medical record, and
we do not know whether this may have changed during the study period.
Data from Statistics Denmark indicates that the incidence of
police-reported violence was unchanged in Odense Municipality during
the study period.*® Thirdly, some victims may have sought medical
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Fig. 3. Gender-specific annual incidence rate (IR) per 1000 population/year with 95% CI for victims of deliberate interpersonal violence with mild injuries

2003-2021 in an urban Danish population.

attention from the general practitioner or from neighbouring hospitals.
General practitioners treat about 11% of all injuries in Odense Munici-
pality, mostly of minor nature such as contusions, sprains, and simple
fractures,®® while about 2% of victims of interpersonal violence from
Odense Municipality seek medical attention at the hospital 45 km
away.’ We have no reason to believe that these have changed in the
study period.

The mortality in our study supports that Denmark has a relatively
low homicide rate that is comparable to reported homicide rates in other
Western European countries.** The lesion types and weapon use
correspond to other European studies.***

The strength of this study is the systematic registration of A&E data
by trained staff throughout the study period. The municipality is a well-
defined area that has not changed in the study period, and we have
access to exact population counts from Statistics Denmark. The IFM is
the only forensic department in the Region of Southern Denmark, which
makes it less likely that victims of violence in Odense Municipality un-
dergo medico-legal autopsy at other forensic institutes in Denmark.

The study has some limitations primarily related to the registration
of victims, which may contribute to the decrease in the IRs. We have no

reliable information about interpersonal violence that is not registered
in the health care or forensic systems. In particular, we may underesti-
mate the incidence of events where the victim is a dependant to the
perpetrator and does not seek medical treatment. Furthermore, our
registrations depend on victims revealing that interpersonal violence led
to the injuries, and an unknown number of victims may fail to reveal
violence as the cause of injury. Especially, our sampling methods may
underestimate the incidence rates where the victim is in a dependent
relationship with the perpetrator and do not reveal that partner violence
led to the injuries. Therefore, the incidence rates estimated in our study
may be lower than the actual rates. However, we have no reason to
believe that these biases have changed in the study period. Furthermore,
our study does not include violence solely reported to the police. A
Danish study showed that 15% of all deliberate violence incidents
registered solely in police records without contact to the healthcare
system, and police reporting can change over time.>®** We only
included victims of violence from an urban population representing
approximately 4% of the Danish population. We have no reliable in-
formation about our results generalizability to the entire Danish popu-
lation. However, data from Statistic Denmark have shown that the
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Table 2

The percentage distribution with 95% CI of week-day, time of day, referral after
initial treatment, and weapon use in the three time periods 2003-2007,
2010-2014, and 2017-2021.

2003-2007 2010-2014 2017-2021
% (CI) % (CI) % (CI)

Week-day

Monday-Thursday 37.2(36.0-38.5)  36.6 (3.5-3.8) 44.0 (41.7-46.4)

Friday-Sunday 62.8 (61.6-64.1) 63.7 (62.3-65.3) 56.0 (53.7-58.4)
Time of day

06:00-14:59 26.3(25.3-27.5)  28.0(26.5-29.4)  28.9 (26.8-31.1)

15:00-21:59 29.3 (28.2-30.5) 28.3 (26.9-29.8) 31.3(29.1-33.5)

22:00-05:59 44.4 (43.3-45.8) 43.7 (42.2-45.3) 39.8 (37.6-42.3)
Referral

General practitioner ~ 79.7 (78.8-80.9)  79.0 (77.8-80.4)  86.4 (84.7-88.0)

Outpatient clinic 13.4 (12.6-14.4) 14.4 (13.3-15.5) 5.0 (4.0-6.1)

Hospitalization 6.6 (6.5.6.7) 6.4 (6.0-7.3) 8.5 (7.2-10.0)

Died 0.3 (0.2-0.4) 0.2 (0.1-0.3) 0.2 (0.03-5.0)
Weapon use

No weapon 88.2(87.3-90.0)  89.9(89.0-90.9)  88.0 (86.4-89.5)

Firearm 0.3 (0.2-0.5) 0.3 (0.2-0.4) 0.3 (0.1-0.5)

Knife 3.0 (2.6-3.5) 3.0 (2.5-3.6) 5.4 (4.3-6.5)

Glass/bottle 6.3 (5.7-6.9) 4.7 (4.1-5.4) 3.3(2.5-4.2)

Blunt object 2.2 (1.9-2.6) 2.1 (1.7-2.7) 3.1 (2.3-4.0)
All 100.0 100.0 100.0

Table 3
The percentage distribution with 95% CI of types of lesions and injured body
region in the three time periods 2003-2007, 2010-2014, and 2017-2021.

2003-2007 2010-2014 2017-2021

% (CI) % (CD) % (CI)

Type of lesion

Superficial 69.0 (68.1-69.9) 65.2 (64.0-66.4) 61.1 (59.3-62.9)

Wounds 19.1 (18.3-19.8) 20.5 (19.5-21.5) 22.5 (21.0-24.1)

Bone fractures 6.3 (5.9-6.8) 7.4 (6.8-8.1) 8.7 (7.7-9.8)

Dislocations 3.6 (3.2-3.9) 3.6 (3.2-4.1) 4.0 (3.3-4.8)

Deep lesions” 0.8 (0.6-1.0) 1.2 (0.9-1.5) 1.8 (1.3-2.5)

Other lesions” 1.2 (1.0-1.4) 2.1 (1.7-2.5) 1.9 (1.4-2.4)
Sum 100.0 100.0 100.0

Body region

Head or neck 61.4 (60.5-62.4) 60.9 (59.6-62.1) 54.7 (52.9-56.6)

Thorax/abdomen 9.2 (8.6-9.7) 8.5(7.9-9.3) 10.0 (8.9-11.1)

Upper limb 20.2 (19.4-20.9) 20.6 (19.6-21.6) 24.0 (22.4-25.6)

Lower limb 7.6 (7.1-8.1) 7.5 (6.8-8.2) 8.5 (7.5-9.6)

Other regions® 1.6 (1.4-1.9) 2.5 (2.2-3.0) 2.8 (2.2-3.5)
Sum 100.0 100.0 100.0

@ Includes lesions in nerves, blood vessels, tendons, and internal organs.
Y Includes poisonings, foreign bodies, burns, and unspecified lesions.
¢ Includes poisonings, spine lesions, and unspecified regions.

overall number of victims of violence admitted to the A&E departments
in Denmark has decreased by 50% from 2006 to 2022.%°

The data for the present study had no reliable information about the
counterpart in the violence incident, so we could not determine inci-
dence rates for community violence (between unrelated individuals) or
domestic violence (between intimate partners). Such registration has
now been introduced in the A&E department at OUH, but no validated
data on the counterpart is yet available. We have used the diagnosis-
based tool for measuring severity of injuries in a previous paper.'®
This categorisation reflects the necessity of seeking diagnosis and
treatment at the hospital. A formal evaluation of the categorisation in
comparison with e.g. Abbreviated injury Scale has not been performed
and is not relevant, since the main purpose is to secure a time inde-
pendent measure of severity. No validated tool for measuring severity of
violence exists.

Our finding of a significant decrease in interpersonal violence in
Odense Municipality should be analysed more thoroughly. Future

Journal of Forensic and Legal Medicine 97 (2023) 102558

studies should include data from the health system, the forensic system,
and the police authorities. We are planning a long-term study based on
data from all three sources. Future studies should also include infor-
mation about the counterpart to allow analysis of different types of
violence such as community violence and domestic violence.

5. Conclusion

Using A&E department data and forensic data, this study showed a
significant decrease in the incidence rate of deliberate interpersonal
violence in an urban Danish population from 2003 to 2021. This sig-
nificant decrease was seen for both males and females and in all ana-
lysed age groups. The decrease was primarily due to fewer victims with
mild injuries.

Ethical approval

The study received approval from the Region of Southern Denmark.
Due to the substantial number of participants, informed consent was
obtained from the Danish Patient Safety Authority.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Declaration of competing interest

Authors disclose no financial and personal relationship with other
people or organization that could inappropriately influence their work.

References

1. Krug EG, Dahlberg LL, Mercy JA, Zwi AB, Lozano R. World Report on Violence and
Health. Geneva, Switzerland: World Health Organization; 2002.

2. Thomsen AH, Leth PM, Hougen HP, Villesen P, Brink O. Homicide in Denmark 1992-
2016. Foren Science Int Synerg. 2019;1:275-282.

3. Ministry of Justice. [National Programme to Reduce Interpersonal Violence].
Copenhagen: Ministry of Justice; 1993.

4. Shepherd JP, Ali MA, Hughes AO, Levers BG. Trends in urban violence: a
comparison of accident department and police records. J R Soc Med. 1993;86:87-88.

5. Brink O, Bitch O, Petersen KK, Charles AV. Two decades of violence. A cohort study
from the Danish municipality of Aarhus. Dan Med Bull. 2002;49:64-67.

6. Sutherland I, Sivarajasingam V, Shepherd JP. Recording of community violence by
medical and police services. Inj Prev. 2002;8:246-247.

7. Strom C, Nordenram A, Johanson G. Injuries due to violent crimes: a study of police
reported assaults during 1979, 1982 and 1985 in a police district of a suburb of
Stockholm, Sweden. Med Sci Law. 1991;31:251-258.

8. Roberts GL, O’Toole B, Lawrence J, Raphael B. Domestic violence victims in a
hospital emergency department. Med J Aust. 1993;6:307-310.

9. Shepherd JP, Sivarajasingam V, Rivara FP. Using injury data for violence
prevention. Government proposal is an important step towards safer communities.
BMJ. 2000;321:1481-1482.

10. Skov O, Mazanti FK, Rock ND. [Is the number of injuries following deliberate
violence increasing?]. Ugeskr Laeger. 1999;161(10):1407-1409.

11. Faergemann C, Lauritsen JM, Brink O, Skov O. Trends in deliberate interpersonal
violence in the Odense Municipality, Denmark 1991-2002. The Odense study on
deliberate interpersonal violence. J Foren Leg Med. 2007;14(1):20-26.

12. Mgller SM, Lauritsen JM, Faergemann C. Trends in weapon-related injuries from
violence in Odense Municipality, Denmark. Dan Med J. 2016;63(11):A5285, 1991-
2009.

13. Statistics Denmark. Statbank Denmark - population. https://www.statbank.dk.
Accessed July 31, 2022.

14. Nordic Medico Statistical Committee. NOMESCO Classification of External Causes of
Injuries. 3rd revised ed. Copenhagen, Denmark: NOMESCO; 1997.

15. Rothman KJG, Lash TL. Modern Epidemiology. third ed. Philadelphia, PA: Wolthers-
Kluwer and Lippincott Williams & Wilkins; 2008.

16. Lander F, Nielsen KJ, Lauritsen J. Work injury trends during the last three decades in
the construction industry. Saf Sci. 2015;85:60-66.

17. Engeland a, Kopjar B. [Injuries connected to violence — an analysis of data from the
injury registry]. Tidskr Nor Laegefore. 2000;120(6):714-717.

18. Sivarajasingam V, Shepherd J, Matthews K, Jones S. Trends in violence in England
and Wales 1995-2000: an accident and emergency perspective. J Publ Health Med.
2002;24(3):2019-2026.


http://refhub.elsevier.com/S1752-928X(23)00076-8/sref1
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref1
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref2
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref2
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref3
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref3
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref4
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref4
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref5
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref5
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref6
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref6
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref7
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref7
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref7
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref8
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref8
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref9
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref9
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref9
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref10
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref10
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref11
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref11
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref11
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref12
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref12
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref12
https://www.statbank.dk
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref14
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref14
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref15
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref15
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref16
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref16
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref17
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref17
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref18
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref18
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref18

H.K. Abdel Rahman et al.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Steen K, Hunskaar S. Violence in an urban community from a perspective of an
accident and emergency department: a two-year prospective study. Med Sci Mon Int
Med J Exp Clin Res. 2004;10(2):CR75-C79.

Driscoll P, Smith J, Burdett-Smith P. A study of assault victims attending three
London accident and emergency departments. Br J Accid Emerg Med. 1988;7:5-9.
Wright J, Kariya A. Assault pateitns attending a Scottish accident and emergency
departments. J R Scot Med. 1997;90(6):322-326.

Howe A, Crilly M. Deprivation and violence in the community: a perspective from a
UK accident and emergency department. Injury. 2001;32(5):349-351.

Downing A, Cotterill S, Wilson R. The epidemiology of assualt across the West
Midlands. Emerg Med J. 2003;20(5):434-437.

Steen K, Hunskaar S. Medical consequences of violence: a two-year prospective
study from a primary care accident and emergency department in Norway. Scand J
Prim Health Care. 2002;20(2):108-112.

Sheperd J, Scully C, Shapland M, Irish M, Leslie 1J. Assault: characteristics of victims
attending an inner-city hospital. Injury. 1988;19(3):185-190.

Brink O. The epidemiology of violence in Denmark. J Clin Forensic Med. 1998;5:
38-44.

Brink O, Vesterby A, Jensen J. Pattern of injuries due to interpersonel violence.
Injury. 1998;29(9):705-709.

Cusens B, Shepherd J. Prevention of alcohol-related assualt and injury. Hosp Med.
2005;66(6):346-348.

National Institute of Public Health. [Alkoholforbrug Og Forekomsten Af Ulykker Og
Vold Blandt Unge. National Institute of Public Health, University of Southern
Denmark; 2020.

Fitterer J, Nelson T, Stockwell T. A review of existing studies reporting the negative
effects of alcohol access and positive effects of alcohol control policies on
interpersonal violence. Front Public Health. 2015;3.

Statistics Denmark. Statbank Denmark — [Unges alkohol forbrug]. https://sst.dk/d
a/viden/forebyggelse/alkohol/fakta-om-alkohol/unges-alkoholmisbrug. Accessed
January 2, 2023.

Welsh B, Farrington D. Effects of improved street lighting on crime. Campbell Syst.
Rev. 2008;4(1):1-51.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Journal of Forensic and Legal Medicine 97 (2023) 102558

Rasmussen K. [Politikere vil gge trygheden i det odenseanske natteliv: iser tre ting
skal vaere bedre]. https://fyens.dk/artikel/politikere-vil-%C3%B8ge-trygheden-i-
det-odenseanske-natteliv-is%C3%A6r-tre-ting-skal-v%C3%A6re-bedre. Accessed
January 2, 2023.

Socialpaedagogernes Viden Bank. [Evaluering af natteravnene i danmark]. https
://viden.sl.dk/artikel/boern-og-unge/socialt-udsatte/evaluering-af-natteravnene-i-
Danmark. Accessed January 2, 2023.

Faergemann C, Brink O, Skov O, Mortensen PB, Lauritsen JM. Demographic and
socioeconomic risk factors of adult violent victimization from an accident and
emergency department and forensic medicine perspective: a register-based case-
control study. J Foren Leg Med. 2009;16:11-17.

Wright J, Kariya A. Aetiology of assault with respect to alcohol, unemployment and
social deprivation: a Scottish accident and emergency department case-control
study. Injury. 1997;28:369-372.

Odense University Hospital. [Akutte henvendelser til feelles akut modtagelsen i
Odense. https://ouh.dk/media/bd5bqzto/antal-akutte-bes%C3%B8g-p%C3%A5-%
C3%A6lles-akut-modtagelse-odense_v1.pdf. Accessed January 2, 2023.

Denmark Statistic. StatBank Denmark — [sociale forhold]. https://www.statbank.dk.
Accessed January 2, 2023.

Lauritsen J. Injury and Facility Contacts. A Random Population Sample. Report No 9.
Institute for Health Economy and Health Care. Odense, Denmark: University of
Odense; 1987.

Faergemann C. Victims of violence treated in the hospitals of Funen County
1999-2003. In: Larsen LB, Larsen MS, Lauritsen JM, eds. Accident Victims Treated at
the A and E Department, Odense University Hospital 2003. Odense, Denmark: Accident
Analysis Group, Odense University Hospital; 2004:10-20.

Thomsen AH, Leth PM, Hougen HP, Villesen P, Nrink O. Homicide in Denmark
1992-2016. Foren Sci Int Synerg. 2019;1:275-282.

Ganpat S, Granath S, Hagstedt J. Homicide in Finland, the Netherlands, and Sweden. A
first study of European Homicide Monitor Data; 2011.

Tuttle J, McCall PL, Land KC. Latent trajectories of cross-national homicide trends:
structural charecteristics of underlying groups. Homicide Stud. 2018;22:343-369.
Brink O, Sorensen V. [Er voldens mgrketal faldende?]. Nor Tidsskr Kriminalvidenskab.
2001;88:230-239.


http://refhub.elsevier.com/S1752-928X(23)00076-8/sref19
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref19
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref19
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref20
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref20
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref21
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref21
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref22
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref22
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref23
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref23
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref24
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref24
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref24
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref25
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref25
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref26
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref26
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref27
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref27
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref28
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref28
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref29
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref29
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref29
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref30
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref30
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref30
https://sst.dk/da/viden/forebyggelse/alkohol/fakta-om-alkohol/unges-alkoholmisbrug
https://sst.dk/da/viden/forebyggelse/alkohol/fakta-om-alkohol/unges-alkoholmisbrug
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref32
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref32
https://fyens.dk/artikel/politikere-vil-%C3%B8ge-trygheden-i-det-odenseanske-natteliv-is%C3%A6r-tre-ting-skal-v%C3%A6re-bedre
https://fyens.dk/artikel/politikere-vil-%C3%B8ge-trygheden-i-det-odenseanske-natteliv-is%C3%A6r-tre-ting-skal-v%C3%A6re-bedre
https://viden.sl.dk/artikel/boern-og-unge/socialt-udsatte/evaluering-af-natteravnene-i-Danmark
https://viden.sl.dk/artikel/boern-og-unge/socialt-udsatte/evaluering-af-natteravnene-i-Danmark
https://viden.sl.dk/artikel/boern-og-unge/socialt-udsatte/evaluering-af-natteravnene-i-Danmark
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref35
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref35
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref35
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref35
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref36
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref36
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref36
https://ouh.dk/media/bd5bqzto/antal-akutte-bes%C3%B8g-p%C3%A5-f%C3%A6lles-akut-modtagelse-odense_v1.pdf
https://ouh.dk/media/bd5bqzto/antal-akutte-bes%C3%B8g-p%C3%A5-f%C3%A6lles-akut-modtagelse-odense_v1.pdf
https://www.statbank.dk
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref39
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref39
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref39
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref40
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref40
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref40
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref40
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref41
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref41
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref42
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref42
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref43
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref43
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref44
http://refhub.elsevier.com/S1752-928X(23)00076-8/sref44

	Significantly reduced rates of interpersonal violence in an urban Danish population 2003–2021
	1 Introduction
	2 Method
	3 Results
	4 Discussion
	5 Conclusion
	Ethical approval
	Funding
	Declaration of competing interest
	References


