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Introduction: Suicide remains a serious public health concern, contributing significantly to
premature death and long-term disability. This study examines the suicide burden in Ilam
Province, Iran, from 2010 to 2019 by calculating Disability-Adjusted Life Years (DALY) and Years
of Life Lost (YLL) to better understand its impact on the population.

Materials & Methods. We conducted a retrospective cross-sectional analysis using data from
official health records and forensic reports. Suicide mortality rates were calculated separately for
men and women and standardized using the WHO World Standard Population in 2000. To ensure
statistical reliability, we used Poisson regression models to generate 95% confidence intervals
(CIs).

Results: The highest suicide rates were recorded in 2010, with 45.0 per 100,000 among female
(95% CI: 37.4-53.4) and 25.7 per 100,000 among male (95% CI: 20.3-32.4). YLL also peaked that
year 2010, reaching 1,757.1 per 100,000 for men and 561.3 per 100,000 for women. By 2019, the
burden had decreased, with standardized YLLs of 420.4 per 100,000 for men (95% CI: 397-445)
and 235.1 for women (95% CI: 220-252). While suicide rates were higher among female, men
accounted for a greater share of YLL and DALYs highlighting the higher lethality of suicide
attempts in male.

Conclusion: The findings underscore notable gender differences in suicide burden, with distinct
implications for public health planning. Targeted prevention strategies are urgently needed,
particularly those that address the higher fatality rates in men. Future efforts should include
expanded suicide surveillance, a closer examination of socioeconomic risk factors, and the
integration of longitudinal mental health assessments to support more effective, evidence-based
interventions in Ilam Province.
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Introduction

Suicide remains one of the most pressing public
health challenges worldwide. Beyond the emotional
toll on families and communities, it contributes
significantly to premature death and long-term
disability. The social and economic costs are
substantial, making it critical to understand the scale
of the problem  through  comprehensive
epidemiological studies (1).

Ilam has consistently reported suicide rates that are
well above the national average. These persistently
high figures point to deeper, possibly region-specific
social, cultural, and economic factors that influence
suicidal behavior in this part of the country (2, 3).
While previous studies have examined some of these
risk factors ranging from mental health challenges to
demographic patterns there’s still a noticeable gap
when it comes to using standardized methods to
quantify the actual burden of suicide in the region (4,
5).

Although much of the existing literature has focused
on the psychological or social roots of suicide and the
design of intervention programs (6, 7), few studies
have adopted a quantitative approach to assess the
burden using models specifically calibrated to Iran’s
demographic realities. Moreover, many studies lack
age-standardized data, which limits their usefulness
in cross-regional or international comparisons (8). By
incorporating WHO-recommended standardization
methods, this study ensures that the burden estimates
are both reliable and globally comparable.

The main goal of this research is to estimate YLL and
DALY rates for suicide over a decade, providing a
detailed and data-driven understanding of the suicide
burden in Ilam. By using age-standardized
calculations and robust statistical tools, the study
offers a foundation for more accurate assessments. It
also highlights gender-based differences in suicide
outcomes, shedding light on how mortality and
disability from suicide vary between men and
women. This research aims to quantify the burden of
suicide in Ilam Province, Iran, over a ten-year period

(2010-2019), wusing internationally recognized
metrics Disability-Adjusted Life Years (DALY) and
Years of Life Lost (YLL) to measure its true impact.

Materials and methods

Study Design

This study takes an observational epidemiological
approach to assess the burden of suicide in llam
Province between 2010 and 2019. Using a
retrospective cross-sectional design, we analyzed
demographic and health-related data to estimate two
key indicators: Disability-Adjusted Life Years
(DALY) and Years of Life Lost (YLL).

Population and Data Sources

We included all recorded suicide cases across Ilam
Province during the study period 2010-2019, drawing
from official health registries and forensic records.
Population estimates were based on demographic
projections, allowing us to accurately reflect gender
distribution and population changes over time. The
data included both fatal and non-fatal suicide
incidents, ensuring a comprehensive understanding
of suicide outcomes in the region.

Calculating DALY and YLL

To measure the impact of suicide, we calculated YLL
using the standard Global Burden of Disease (GBD)
methodology:

YLL=Y (N x L)

where N is the number of deaths by suicide and L
represents the standard life expectancy at the age of
death.

We then calculated DALY's by combining the YLL
with Years Lived with Disability (YLD):

DALY =YLL +YLD

YLD was estimated using established disability
weights for suicide attempts, capturing the long-term
burden of non-fatal cases that lead to ongoing
physical or mental health challenges.
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Assuming a brief duration of pre-suicidal mental
illness, an effective disability weight in the range of
0.05-0.08 was applied to reflect the limited
contribution of morbidity to the overall DALY
estimates. This conservative approach accounts for
both the short duration and relatively low
documented prevalence of psychiatric conditions
preceding suicide within the study population.
Disability weights were sourced from the Global
Burden of Disease 2019 study (9), while assumptions
regarding illness duration were informed by
established psychiatric epidemiological data (10, 11).

Standardization for Comparison

To ensure the results could be compared across
different populations and time periods, we
standardized the YLL and DALY rates using the
WHO World Standard Population in 2000 (12). This
direct age-standardization approach accounts for
differences in age structure and improves
comparability across regions and studies.

Statistical Analysis

All burden estimates were reported per 100,000
population. We used Poisson regression models to

calculate 95% confidence intervals (Cls) and assess
the reliability of the results. Analyses were conducted
in Stata ver.16 and SPSS ver.26, ensuring statistical
robustness and reproducibility. We also examined
trends across gender and over time to identify any
shifts in the epidemiological patterns of suicide
burden.

Findings
Suicide Mortality and Burden Indicators

From 2010 to 2019, the study recorded suicide deaths
in llam province with notable variations across
gender and time. The overall suicide death rate
fluctuated between 8.8 to 45.0 per 100,000
population, with females consistently exhibiting
higher rates compared to males in most years. The
highest suicide rate was recorded in 2010, with 45.0
(95% CI: 37.4-53.4) per 100,000 females, compared
to 25.7 (95% CI: 20.3-32.4) per 100,000 males.
Conversely, the lowest recorded rates were observed
in 2016, where males had 10.9 (95% CI: 7.7-15.2)
and females had 5.6 (95% CI: 3.3-8.9) per 100,000
population (Tablel).

Table 1. Estimated Suicide Death Rate (Raw vs. Standardized) with 95% CI in llam province 2010-2019

Year Male Female
Deaths Pop. Raw Standardized | Deaths Pop. Raw Standardized
(95% CI) (95% CI) (95% CI) (95% CI)
2010 73 284,580 25.7 23.2 123 | 273,420 45.0 43.5
(20.3- (18.3-29.2) (37.453.4) (36.1-52.4)
2.4)
2011 46 292,740 15.7 14.1 48 281,260 17.1 16.3
(11.5- (10.3-19.3) (12.6-22.8) (12.0-22.0)
0.9
2012 61 295,880 20.6 19.1 67 284,278 23.6 22.8
(15.8- (14.6-24.8) (18.3-30.0) (17.5-29.2)
6.5)
2013 38 303,450 12.5 11.3 44 291,550 15.1 14.6
(9.0- (8.1-15.5) (11.1-20.2) (10.6-19.7)
17.1)
2014 37 311,100 11.9 10.8 9 298,900 3.0 2.8
(8.5- (7.7-15.0) (1.4-5.7) (1.3-5.3)
16.4)
2015 40 321,300 12.4 11.2 30 308,700 9.7 9.2
(8.1-15.2) (6.6-13.8) (6.3-13.2)
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(9.0-
16.9)

2016 | 36 |331,500| 109 10.2 18 | 318,500 5.6 5.3
(7.7- (7.2-14.3) (3.3-8.9) (3.1-8.5)
15.2)

2017 | 37 [344250| 107 9.9 30 | 330,750 9.1 8.6
(7.7- (7.1-13.7) (6.1-13.0) | (5.8-12.6)
14.7)

2018 | 54 |357,000| 15.1 14.2 31 | 343,000 9.0 8.6
(11.4- | (10.7-18.8) (6.1-12.7) | (5.8-12.4)
9.7)

2019 | 33 [374850| 88 8.2 38 | 360,150 10.6 10.1
(6.1-23) | (5.7-11.7) (7.5-145) | (7.1-14.0)

Years of Life Lost (YLL)

The YLL estimates illustrate the premature mortality
burden of suicide, capturing both raw and
standardized rates. Across the study period, males
exhibited higher YLL rates than females, with peak
values observed in 2010, where the YLL rate for
males reached 1,757.1 per 100,000 (standardized:

1,702.8, 95% CI: 1,665-1,851), while females
exhibited an YLL rate of 561.3 per 100,000
(standardized: 540.4, 95% CI: 521-582). The lowest
burden was documented in 2014, with males showing
an YLL rate of 289.4 per 100,000 (standardized:
277.5, 95% CI: 260-296) and females 137.3 per
100,000 (standardized: 131.4, 95% CI: 120-144)
(Table2).

Table 2. Estimated YLL Rate (Raw vs. Standardized) for Male & Female (with 95% CI) in [lam province 2010-2019.

Year Male (YLL Rate) Female (YLL Rate)
Male YLL | Female YLL | Raw | Standardized 95% CI | Raw | Standardized 95% CI
2010 5000 1535 1757.1 1702.8 561.3 540.4
1665-1851 521-582
2011 2000 720 683.2 657.1 256.2 246.1
635-702 230-263
2012 2930 1060 990.3 955.7 372.9 356.8
928-984 339-376
2013 1600 760 527.4 506.6 260.6 249.3
485-530 233-266
2014 900 410 289.4 277.5 137.3 131.4
260-296 120-144
2015 1240 620 385.9 369.8 200.8 192.6
350-391 178-208
2016 1020 515 308.0 295.7 161.7 155.4
277-315 141-171
2017 1400 715 406.6 391.2 216.2 207.4
371-414 192-224
2018 1675 825 469.3 452.5 240.6 230.1
429-475 214-247
2019 1395 690 372.2 357.8 191.5 183.1
340-387 169-199

Disability-Adjusted Life Years (DALY)
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Integrating both premature mortality and disability
due to suicide attempts, the DALY burden followed
similar trends. The highest DALY rate was recorded
in 2010, with males having 1,838.8 per 100,000
(standardized: 1,783.1, 95% CI: 1,745-1,832), while
females exhibited 582.8 per 100,000 (standardized:

562.1, 95% CI: 544-582). A declining trend was
observed in subsequent years, reaching 436.3 per
100,000 for males (standardized: 420.4, 95% CI:
397-445) and 246.3 per 100,000 for females
(standardized: 235.1, 95% CI: 220-252) in 2019
(Table3).

Table 3. Estimated DALY Rate (Raw vs. Standardized) for Male & Female (with 95% CI) in [lam province 2010-2019.

Year Frequency Male (DALY Rate) Female (DALY Rate)
Male DALY | Female DALY | Raw | Standardized | Raw | Standardized

95% CI 95% CI

2010 5230 1593 1838.8 1783.1 582.8 562.1
1745-1832 544-582

2011 2200 875 751.4 725.6 311.2 298.3
701-751 283-315

2012 3150 1323 1065.1 1027.5 465.4 447.9
995-1060 429-467

2013 1760 1007 579.9 556.4 345.4 330.8
533-580 314-349

2014 1060 597 340.7 326.2 199.9 191.5
309-345 178-206

2015 1445 756 4499 432.3 2449 234.3
411-454 219-250

2016 1185 607 357.5 3439 190.6 182.3
325-363 168-198

2017 1600 827 464.8 4479 250.1 238.6
424-473 223-256

2018 1905 949 533.8 514.3 276.7 264.1
487-541 247-283

2019 1635 887 436.3 420.4 246.3 235.1
397-445 220-252

Discussion

This study highlights clear gender disparities in the
burden of suicide in Ilam Province, Iran. Although
women consistently showed higher suicide rates, men
bore a heavier burden in terms of Years of Life Lost
(YLL) and Disability-Adjusted Life Years (DALY)
largely due to the higher lethality of suicide methods
used by men. This pattern is consistent with global
findings, where men often choose more fatal means,
resulting in a greater loss of life years and a deeper
public health impact (1, 13).

Over the ten-year study period, we observed a general
decline in the overall suicide burden. This positive
trend may reflect improvements in mental health

services, shifts in socio-economic conditions, or
increased access to healthcare. However, the
presence of occasional spikes in burden suggests that
certain vulnerabilities remain, reinforcing the need
for ongoing monitoring and flexible, responsive
prevention strategies (5, 14).

From a public health standpoint, the findings point to
the need for gender-sensitive approaches in suicide
prevention. Women may benefit most from expanded
psychosocial support and community engagement,
while strategies aimed at men should focus on
reducing access to lethal methods and promoting
help-seeking behaviors particularly among those at
high risk. Understanding how suicide burden changes
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over time also gives policymakers valuable insights
for refining intervention plans and adjusting them to
local realities (15).

On the methodological front, this study demonstrates
the usefulness of standardized burden estimation
techniques. By applying WHO age-standardized
methods, we ensured that our findings are not only
locally meaningful but also comparable with national
and international data. This level of consistency is
vital for informing broader public health decisions
and aligning regional policies with global health
goals (16).

The gender differences we observed reflect what
other research has also shown men are more likely to
use fatal methods and less likely to engage with
mental health services (6, 7, 17). Interestingly, llam's
declining suicide burden sets it apart from other
regions in Iran, where suicide rates have remained
steady or even increased. This contrast underscores
the value of conducting localized analyses, as
national trends can often mask regional successes or
challenges (18).

Limitations

Like any study, this one has its limitations. Relying
on official registries means there’s a risk of
underreporting, especially in cases where suicide
attempts are misclassified or inconsistently coded in
mortality records. While we used WHO-standardized
methods, slight inaccuracies in YLL estimates may
have occurred due to changing life expectancy trends
and demographic shifts within the province. Another
important limitation is the lack of psychiatric data;
without this, we couldn't fully explore the role of
mental health conditions or comorbidities that often
underlie suicidal behavior.

Conclusion

This research offers a detailed picture of the suicide
burden in Ilam Province over the past decade,
bringing attention to gender differences, changing
trends, and the practical value of using standardized
burden metrics. While suicide rates were higher

among women, men experienced greater losses in
terms of YLL and DALY emphasizing the need for
prevention strategies tailored to each gender's unique
risks and needs.

Looking ahead, future research should aim to
integrate a wider range of data—especially
socioeconomic variables and mental health records to
build a more holistic understanding of suicide risk in
Illam. Such insights can support more effective,
targeted interventions and help shape a
comprehensive prevention strategy that’s grounded
in both local realities and global best practices.
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