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Abstract
Background: Violence is a challenging modern epidemic worldwide. Less evidence is available on the populations most affected
by violence in recent decades. The aim of the study was to ecologically investigate temporal trends of the global burden of violence
according to gender, age group, and socio-demographic development.
Methods: Data on the age- and gender-specific rates of country-level disability adjusted life years (DALYs) attributable to different types
of violence i.e. interpersonal violence (IV), and collective violence (CV) and legal interventions were retrieved from online database
provided by the global burden of diseases project. Countries were categorized according to their socio-demographic index (SDI).
Incidence rate ratio (IRR) per one year was estimated according to age groups, genders and SDI categories applying Poisson regression
modeling.
Results: The highest decrease of the DALYs attributable to IV was observed for the under-five-years age group and then for 5–14-years
in both genders, globally. Considering the CV, estimated IRRs were significant only for the under-five-years age group, which was at
1.30 (95% CI: 1.20, 1.40, per 10 years) for girls and 1.29 (95% CI: 1.21, 1.39, per 10 years) for boys.
Conclusion: The rate of DALYs due to IV has been more decreasing among women and children during the recent decades. By the
next 10 years, the attributed DALYs to CV would increase up to 120%. Children, adolescents and women are highly affected by CV in
countries with middle-low and middle social development in the recent decades.
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Introduction
Violence is a challenging modern epidemic and one of
the most important causes of disability adjusted life years
(DALYs).1,2 The relative burden of violence would be
expected to significantly increase in the future years.3
Various preventive programs have been introduced
during recent decades to address various types of
violence.3-6 In addition to national prevention and control
programs, several global collaborations and programs have
been designed and implemented to prevent and control
violence.3
Despite the national and international efforts, the
burden of some types of violence have been increasing
during recent decades.1,2,7 Consequently, promotion of
current violence preventive and interventional public
health programs is highly appreciated.3 However, effective
promotion of any public health program has to be founded
on a robust knowledge of the current situation.8
The most recent situation analysis of the epidemic of
violence is “the global status report on violence prevention
2014”, which mainly focuses on the availability of data,
preventive services and programs.3 However, evidence on

the most affected or high risk groups is scarce, mainly due
to lack of qualified primary data.2,9,10
The global burden of diseases (GBD) project provides
the best of available data on the burden of some major types
of violence for almost all countries for recent decades.1
Therefore, there is now a possibility to ecologically
investigate the temporal trends of the burden of violence in
terms of DALYs attributed to the major types of violence
in different subpopulations. It would provide evidence on
the most affected subpopulations and high risk groups, to
be considered as target populations of the future violence
preventive programs.
This study aims to investigate the temporal trends of
the global burden of violence in different subpopulations
according to gender, age group, and socio-demographic
development. We reanalyzed the data provided by the
GBD project.
Materials and Methods
This study was a secondary data analysis of available data
from the official online database of the GBD project
(Supplementary file 1).11 Temporal trends of burden of
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violence were analyzed.
Age- and gender-specific rates of DALYs (per 100 000
populations) attributed to each type of violence, including
interpersonal violence (IV including dating, domestic,
and sexual violence and stalking), and violence due to
collective and legal interventions (CV) were retrieved
by country. The definition of IV was based according to
the WHO as violence between individuals but not large
groups.12 Collective and legal interventions, hereafter
collective violence (CV), was also defined according to the
WHO as violence committed by large groups or violence
due to armed war.12,13
As social development of countries is a major determinant
of violence, stratified analyses were done according to
different levels of social development. In this study, sociodemographic index (SDI) was considered as a measure of
social development. Data on SDI were also retrieved from
the GBD project database. SDI is a combination measure
of the per capita income, the highest degree of education
which has been completed by the population and the
total fertility rate in a region. It is a measure of sociodemographic development of a geographic region which
varies from zero to one, representing the lowest and highest
socio-demographic development, respectively.14 SDI
values were categorized according to the recommended
categorization by the GBD collaboration.
Retrieved data were reorganized in a long shape dataset
which consisted of six variables including “type of violence”
(i.e. interpersonal violence, and CV), “age group” (under
5 years, 5-14 years, 15–19, 20–24, 25–29, 30–34, 35–39,
40–44, 45–49, 50–69, and older than 70 years), gender,
“calendar year” (1990, 1995, 2000, 2005, 2010, and
2015), “socio-demographic category” (categorized as high,
high-middle, middle, middle-low, and low), “crude rate
of DALYs per 100 000 population” and “age-standardized
rate of DALYs per 100 000 population”.
Considering two different types of violence, two Poisson
regressions were fitted, as violence type-specific cured
rate was considered as dependent variable, and calendar
year, SDI, gender, age group and their interaction terms
were entered into the model as independent variables.
Considering the significance of interaction term in the
abovementioned models, stratified analysis was applied.
Stratification was done according to the age groups,
gender and SDI categories. Consequently, stratumspecific Poisson regressions were fitted considering types
of violence. To estimate the overall slope of each of the
stratum-specific trend lines, “calendar year” was defined
as the only predictor variable in each model. Estimated
incidence rate ratios (IRRs) and 95% confidence intervals
(CIs) were estimated. Annual percent change (APC)
was calculated using APC = (1-IRR)*100. Statistically
significant APCs and their 95% CI were reported. Data
analysis was done using Stata software (StataCorp LP.
USA, version 11.2).
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Results
Interpersonal Violence
The overall estimated IRR for calendar year was at 0.989
(95% CI: 0.988, 0.991). The IRR was estimated at 0.968
(95% CI: 0.946, 0.991) for SDI (High SDI was defined as
reference category) and at 3.21 (95% CI: 2.99, 3.46) for
gender (Female was defined as reference gender). Effect
of the SDI was different between males and females (P =
0.001). As a result of the effect of SDI on the burden of IV,
the rate of DALYs was decreasing across different levels of
socio-demographic development.
Almost all estimated IRRs for age groups to predict the
rate of DALYs were statistically significant and ranged from
0.4 (95% CI: 0.39, 0.42) for 5–14 years to 3.22 (95% CI:
3.15, 3.28) for 20–24 years compared to under 5 years.
Estimated IRR were increasing up to 25 years and then
started to decline with increasing age. It was estimated at
0.46 (95% CI: 0.45, 0.48) for the 70+ year population.
Considering these results, the trends of age- and genderspecific DALYs rates were separately analyzed according
to the level of socio-demographic development (Table 1).
According to the trend analyses, the crude rate of DALYs
rate was decreasing across different SDI categories as well as
most of age groups. From a global perspective, the highest
decrease was observed for the under-five-years age group
and then for 5–14-years in both genders. Considering
socio-demographic development, the highest decreases
were estimated for countries with middle and high-middle
socio-demographic development for the under-five-years
age group. The lowest decrease was estimated for countries
with low SDI.
Collective Violence and Legal Interventions
The overall estimated IRR for calendar year was at 1.02
(95% CI: 1.01, 1.03). The IRR was estimated at 3.20
(95% CI: 3.18, 3.22) for SDI (High SDI was defined
as reference category) and at 3.53 (95% CI: 3.49, 3.58)
for gender (Female was defined as reference gender). The
effect of the SDI was different between males and females
(P = 0.019). As a result of the effect of SDI on the burden
of this type of violence, rate of DALYs was rising across
different levels of socio-demographic development except
for high and high-middle SDI categories.
Almost all estimated IRRs for age groups to predict rate
of DALYs were statistically significant and ranged from
0.53 (95% CI: 0.51, 0.55) for both 70+ and 5–14 years,
to 2.68 (95% CI: 2.63, 2.73) for 20–24 years compared
to the under 5-years group. Estimated IRR were increasing
up to 25 years and then started to decline with increasing
age. It was estimated at 0.91 (95% CI: 0.88, 0.93) for the
45–49 year population. Again, considering the significant
interactions of age, gender and SDI, the trends of ageand gender-specific DALYs rates were separately analyzed
according to socio-demographic development (Table 2).
The only significant percent changes at the global level

Trends of the Global Burden of Violence
Table 1. Percent Change (Per 10 Years)* of DALYs Rate Attributed to Interpersonal Violence, 1990–2015, According to the SDI and Gender
Age (y)
<5
5–14
15–19
20–24
25–29
30–34
35–39
40–44
45–49
50–69
+70

Gender

L-SDI

LM-SDI

M-SDI

HM-SDI

H-SDI

Global

M

-0.15 (0.21, 0.09)

-0.32 (0.39, 0.26)

-0.47 (0.53, 0.4)

-0.43 (0.49, 0.38)

-0.15 (0.22, 0.08)

-0.34 (0.41, 0.38)

F

-0.15 (0.21, 0.09)

-0.26 (0.34, 0.21)

-0.50 (0.60, 0.47)

-0.48 (0.54, 0.42)

-0.19 (0.25, 0.11)

-0.38 (0.44, 0.31)

M

NS

NS

-0.20 (0.28, 0.12)

-0.30 (0.37, 0.22)

-0.23 (0.34, 0.12)

-0.20 (0.29, 0.18)

F

NS

-0.15 (0.28, 0.02)

-0.24 (0.34, 0.14)

-0.30 (0.40, 0.20)

-0.24 (0.36, 0.11)

-0.24 (0.34, 0.13)

M

NS

NS

0.08 (0.04, 0.1)$

-0.10 (0.13, 0.08)

-0.27 (0.31, 0.23)

-0.06 (0.09, 0.02)

F

-0.09 (0.18, 0.02)

-0.09 (0.17, 0.02)

NS

-0.15 (0.22, 0. 09)

-0.26 (0.34, 0.20)

-0.13 (0.20, 0.06)

M

NS

0.05 (0.01, 0.08)

0.05 (0.01, 0.08)

-0.13 (0.15, 0.11)

-0.21 (0.24, 0.18)

-0.07 (0.09, 0.03)

F

-0.12 (0.19, 0.06)

-0.08 (0.14, 0.01)

-0.13 (0.20, 0.05)

-0.20 (0.25, 0.14)

-0.21 (0.26, 0.15)

-0.14 (0.20, 0.08)

M

NS

NS

NS

-0.14 (0.16, 0.12)

-0.19 (0.22, 0.16)

-0.07 (0.09, 0.05)

F

-0.11 (0.18, 0.05)

-0.08 (0.15, 0.02)

-0.09 (0.16, 0.02)

-0.20 (0.25, 0.13)

-0.20 (0.25, 0.13)

-0.14 (0.20, 0.08)

M

NS

NS

NS

-0.15 (0.17, 0.12)

-0.21 (0.23, 0.17)

-0.08 (0.11, 0.05)

F

-0.11 (0.17, 0.03)

-0.09 (0.17, 0.02)

-0.13 (0.21, 0.05)

-0.23 (0.30, 0.17)

-0.20 (0.26, 0.14)

-0.18 (0.24, 0.11)

M

NS

NS

NS

-0.17 (0.20, 0.14)

-0.23 (0.27, 0.20)

-0.10 (0.14, 0.07)

F

NS

-0.09 (0.17, 0.03)

-0.12 (0.20, 0.05)

-0.24 (0.31, 0.18)

-0.22 (0.28, 0.16)

-0.18 (0.25, 0.11)

M

NS

NS

NS

-0.20 (0.23, 0.17)

-0.22 (0.26, 0.19)

-0.13 (0.17, 0.10)

F

NS

-0.11 (0.18, 0.03)

-0.13 (0.22, 0.05)

-0.24 (0.31, 0.16)

-0.22 (0.28, 0.16)

-0.20 (0.27, 0.12)

M

NS

-0.07 (0.11, 0.02)

-0.08 (0.12, 0.04)

-0.22 (0.26, 0.18)

-0.16 (0.20, 0.12)

-0.13 (0.17, 0.09)

F

NS

-0.12 (0.19, 0.04)

-0.12 (0.21, 0.02)

-0.23 (0.31, 0.15)

-0.16 (0.22, 0.09)

-0.17 (0.24, 0.08)

M

0.07 (0.02, 0.12)

NS

NS

-0.15 (0.22, 0.08)

-0.13 (0.18, 0.07)

-0.10 (0.15, 0.05)

F

NS

NS

NS

-0.17 (0.21, 0.12)

-0.17 (0.25, 0.08)

NS

M

0.15 (0.04, 0.22)

NS

NS

-0.24 (0.34, 0.14)

NS

NS

F

NS

NS

NS

-0.47 (0.52, 0.41)

NS

NS

M, Male; F, Female; NS, Not significant at 0.05 alpha level; SDI, socio-demographic index; L, low; LM, middle-low; M, middle; MH, middle-high; H, high.
*
Percent change per 10 years was reported. In cases of decreasing trends, percent change was reported as a negative number (i.e., -percent change).
$
Bolded fonts depict an increasing trend.

(per 10 years) were estimated for the under-five-years age
group which was at 0.3 (95% CI: 0.2, 0.4) for girls and
0.29 (95% CI: 0.21, 0.39) for boys. This increasing trend
was observed in spite of the decreasing trend in high,
high-middle and low SDI countries. It was mainly due
to increasing trends in the middle and middle-low SDI
countries. Although an increasing trend of rate of DALYs
in countries with middle and middle-low SDI was observed
across all age groups, the trends were not statistically
significant at 0.05 in several age groups. Age- and genderspecific trends were more decreasing in countries with low
SDI compared with countries with high and high-middle
SDI (Table 2).
Discussion
In this study we showed that the rates of DALY attributed
to IV have been consistently decreasing across different
social development categories for 1990–2015, except for
some age groups. However, the trend of DALYs due to CV
has been decreasing in countries with high, high-middle
and low social development and increasing in countries
with middle and middle-low development (Such as Iraq
and Syria). We also showed that the global trends of
DALYs rate attributed to IV were more decreasing among
women and children, while the global trends of DALYs
attributed to CV were increasing among children.
Although the trend of DALYs attributed to IV has

been decreasing, even if the current situation continues,
we will have to wait for at least 10 years to reduce the
current DALYs down to around 90% as IRR per year was
estimated at 0.989 (95% CI: 0.988, 0.991). In case of CV,
the situation is worsening as estimated IRR per year was
at 1.02. It means that DALYs due to this type of violence
would increase up to 120% by the next 10 years. These
findings may be interpreted as a failure or insufficiency
of the currently implemented global violence preventive
programs.3 However, this interpretation is from a global
point of view, not the individual countries. In other words,
the concept of ecological fallacy must be kept in mind in
order to interpret these results appropriately.14
Our findings show that in most age groups across
different social development strata, the burden of
interpersonal violence was decreasing more among
women. It may be evidence of greater effectiveness of
violence preventive programs which have aimed to reduce
different types of gender-related violence such as intimate
partner violence.15-17 The higher level of public demands
to reduce gender-related violence may be a probable cause
of this finding.18,19 A more decreasing trend was observed
among children.
According to the study results on the trends of IV, the
highest decreasing rates were observed among countries
with high and high-middle social development, while
this rate was the lowest for countries with low social
Arch Iran Med, Volume 23, Issue 4 (Suppl 1), April 2020
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Table 2. Relative Change (Per 10 Years)* of DALYs Rate Attributed to Collective Violence and Legal Intervention, 1990–2015, According to the SDI and Gender
Age (y)
<5
5–14
15–19
20–24
25–29
30–34
35–39
40–44
45–49
50–69
+70

Gender

L-SDI

LM-SDI

M-SDI

HM-SDI

H-SDI

Global

M

-0.70 (0.80, 0.60)

10.4 (10.3,10.5)$

10.5 (10.3, 10.6)

-0.51 (0.60, 0.42)

-0.40 (0.60, 0.20)

0.29 (0.21, 0.39)

F

-0.70 (0.80, 0.60)

10.4 (10.3, 10.5)

10.5 (10.4, 10.7)

-0.50 (0.60, 0.40)

-0.35 (0.60, 0.10)

0.30 (0.20, 0.40)

M

-0.60 (0.70, 0.50)

NS

NS

-0.73 (0.89, 0.53)

NS

NS

F

-0.70 (0.80, 0.60)

NS

0.80 (0.60, 0.90)

-0.74 (0.90, 0.50)

NS

NS

M

-0.60 (0.63, 0.58)

0.20 (0.10, 0.30)

10.4 (10.3, 10.5)

-0.48 (0.59, 0.41)

-0.32 (0.55, 0.25)

NS

F

-0.58 (0.62, 0.53)

NS

NS

-0.50 (0.70, 0.40)

-0.22 (0.51, 0.10)

NS

M

-0.61 (0.63, 0.59)

0.20 (0.10, 0.30)

10.2 (10.1, 10.3)

-0.49 (0.58, 0.38)

-0.29 (0.37, 0.19)

NS

F

-0.55 (0.60, 0.51)

0.20 (0.02, 0.40)

NS

-0.40 (0.60, 0.21)

-0.25 (0.51, 0.14)

NS

M

-0.63 (0.65, 0.61)

0.16 (0.10, 0.24)

NS

-0.51 (0.62, 0.40)

-0.35 (0.54, 0.16)

NS

F

-0.48 (0.53, 0.43)

NS

NS

-0.30 (0.40, 0.11)

NS

NS

M

-0.61 (0.63, 0.59)

0.10 (0.05, 0.15)

NS

-0.53 (0.57, 0.38)

-0.30 (0.53, 0.10)

NS

F

-0.45 (0.50, 0.40)

NS

NS

-0.20 (0.39, 0.11)

NS

NS

M

-0.55 (0.58, 0.53)

0.10 (0.01, 0.20)

0.78 (0.69, 0.91)

-0.52 (0.62, 0.43)

-0.30 (0.54, 0.13)

NS

F

-0.48 (0.53, 0.43)

NS

NS

-0.28 (0.35, 0.13)

NS

NS

M

-0.45 (0.48, 0.43)

NS

0.62 (0.53, 0.73)

-0.40 (0.52, 0.32)

-0.22 (0.43, 0.14)

NS

F

-0.48 (0.53, 0.43)

NS

0.68 (0.54, 0.89)

-0.41 (0.52, 0.20)

NS

NS

M

-0.30 (0.33, 0.27)

0.13 (0.01, 0.20)

0.62 (0.53, 0.68)

-0.30 (0.40, 0.20)

NS

NS

F

-0.44 (0.49, 0.40)

NS

0.71 (0.41, 0.92)

-0.40 (0.50, 0.20)

NS

NS

M

-0.18 (0.22, 0.15)

NS

0.64 (0.44, 0.75)

-0.23 (0.33, 0.12)

-0.25 (0.40, 0.15)

NS

F

-0.44 (0.50, 0.38)

0.20 (0.10, 0.30)

0.60 (0.30, 0.80)

-0.29 (0.53, 0.11)

NS

NS

M

-0.27 (0.32, 0.22)

NS

0.20 (0.11, 0.40)

NS

NS

NS

F

-0.55 (0.61, 0.49)

NS

NS

NS

NS

NS

M, Male; F, Female; NS, Not significant at 0.05 alpha level; SDI, socio-demographic index; L, low; LM, middle-low; M, middle; MH, middle-high; H, high.
*
Percent change per 10 years was reported. In cases of decreasing trends, percent change was reported as a negative number (i.e., -percent change).
$
Bolded fonts depict an increasing trend.

development. There is a crucial point which may be helpful
in appropriate interpretation of these results, as quality of
available data for countries with lower social development
may be questionable.3,5,20,21 However, as the prevention
and control of IV is a public demand in countries with
higher social development, while it may be a neglected
issue by population of countries with lower development,
violence preventive programs in these counties were
superior compared with less developed countries.6,22,23
In addition, some forms of violence against women are
supported by cultural and religious norms in regions
with lower social development or conservative and maledominated settings.24 Accordingly, more international
support is needed for control and prevention of IV in less
developed countries.
Although CV may have been considered as a masculinized
issue, according to the study results, children, adolescents
and women are highly affected by these types of violence,
as the trends of the burden of CV showed the highest
increase for children and adolescents. This finding is in
line with previous reports,25,26 and may be also a result of
institutionalized violence in such settings.27 In addition,
in female population, the trends were increasing across
most age groups. Accordingly, there is a need for adopted
violence preventive programs focusing on the prevention
and control of violence victimization among children,
adolescents and women.28
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This study had an ecological design, and therefore, its
results should not be interpreted on the level of individual
countries. Violence control and prevention programs hold
different ranks among national priorities according to
socio-demographic development. It could be considered as
a strong confounder and/or interacting factor. To address
this issue, stratified trend analyses were done according
to socio-demographic development index. Despite this,
a residual confounding effect was unavoidable due to the
ecological nature of the study. Although the data provided
by the GBD project collaboration has some shortages, it
may be the best of the available data on the burden of
diseases in a global perspective.29
In conclusion, global burden of interpersonal violence
has been more decreasing among women and children.
By the next 10 years, the global burden of CV and legal
interventions would increase up to 120%, if the current
situation continues. Children, adolescents and women are
highly affected by CV in countries with middle-low and
middle social development.
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