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Objectives: Comprehensive and up-to-date data on fatal injury trends are critical to identify
challenges and plan priority setting. This study provides a comprehensive assessment of
poisoning mortality trends across Iran.

Study design: The data were gathered from various resources, including death registration
systems, cemetery databases of Tehran and Esfahan, the Demographic and Health Survey
of 2000, and three rounds of national population and housing censuses.

Methods: After addressing incompleteness for child and adult death data separately and
using a spatio-temporal model and Gaussian process regression, the level and trend of
child and adult mortality were estimated. For estimating cause-specific mortality, the
cause fraction was calculated and applied to the level and trend of death.

Results: From 1990 to 2015, 40,586 deaths due to poisoning were estimated across the
country. The poisoning-related age-standardized death rate per 100,000 was estimated to
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have changed from 3.08 (95% uncertainty interval [Ul]: 2.32—4.11) in 1990 to 0.96 (95% UL
0.73—1.25) in 2015, and the male/female ratio was 1.35 during 25 years of study with an
annual percentage change of —5.4% and —4.0% for women and men, respectively. The

annual mortality rate was higher among children younger than 5 years and the elderly
population (>70 years) in the study period.

Conclusions: This study showed that mortality from poisoning declined in Iran over the
period from 1990 to 2015 and varied by province. Understanding the reasons for the dif-
ferences of poisoning mortality by province will help in developing and implementing
measures to reduce this burden in Iran.

© 2019 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.

Introduction

Fatal injuries, as a challenging issue in health systems, ac-
count for about 8.43% of cut-short lives worldwide."” Poi-
sonings, common causes of injury-related mortality, consist a
significant part of hospital admissions and consequently their
related mortality.> Poisons including medications, recrea-
tional drugs, gaseous fumes, fertilizers, and pesticidesl4 were
found to be increased overtime in variety and types world-
wide.”® In the United States, the poisoning mortality rate
associated with drug overdose has increased roughly by 300%
over the past three decades and now is the leading cause of
injury-related death.” Other data evaluating fatal poisoning in
England revealed an increased rate for drug overdose over the
past years.? Poisoning as an external cause of mortality is the
most common form of self-harm in Asian countries. Poison-
ings are the most common self-harm cause in Asian coun-
tries, and among them, drug poisoning mortality is four times
higher in underdeveloped countries.’ Similar to the global
patterns, poisoning is one of the most common causes of
injury-related mortality and morbidity in Iran.?

Since the 1990s, increasing understanding of global public
health structure has clarified the importance of healthcare
data collection.” Comparable registered data sets of mortality
indicators categorized by age, sex, etiology, time, and geog-
raphy are the first pieces of the puzzle in healthcare policy-
making." A comprehensive and continuously adopting
approach at national and subnational levels helps to set pri-
orities, enable benchmarking, and identify emerging public
health challenges before disasters happen.” Regular analysis
of mortality rates and understanding changes at specific time
periods can help in rescuing more lives and reach sustainable
development goals.'® Moreover, ongoing data analyses help to
assess the progress of ongoing programs and recognize
emerging public health challenges, with the help of predictive
models. Implementation of data-driven policies reduces costs
and saves money in the healthcare system.

Iran is a vast country with a diverse climate that has
resulted in a variety of economic, social, and cultural in-
fluences of mortality rates from poisonings. The border
provinces of the country are ethnically diverse (Turks, Kurds,
Arabs, and others) and the economic situation and their
politics have a large cultural diversity. The country has 31
provinces which are also diverse in terms of social

development and are classified as being from desirable to
very unfavorable with regard to social development.™
Therefore, there are many differences in the factors
affecting the poisoning-related mortality, such as paraquat in
agricultural regions. This study was designed to present a
precise and updated epidemiologic picture of poison-related
mortality using national and provincial level data from 1990
to 2015.

Methods

The aims of this study were only related to death due to
poisoning. The methods used in this study, including
comprehensive details of data collection and analysis, have
been described previously and will be only summarized here
again.

Death registration system (DRS) and cemeteries data were
available from 1995 to 2010; so, to obtain the necessary esti-
mates, we have performed interpolation and extrapolation.
Incomplete data, a challenge of all registry systems, were
addressed for children and adults separately.’” The level and
trend of mortality rates were estimated by a parallel study,
leading to death rates due to all causes by sex, age groups, and
year at national and subnational levels from 1990 to 2015.*?
For estimating the cause-specific mortality rates, the cause
of death codes was converted from the International Classi-
fication of Diseases version 10 to Global Burden of Disease
(GBD) 2013 codes, allowing comparison of the results with the
GBD project.” Cause-specific mortality fractions were calcu-
lated using mixed-effects and spatio-temporal models. The
mixed-effects model was constructed by considering the
wealth index, average successful years of schooling, and ur-
banization as covariates.”® '° Using a weight matrix which
contained the effects of time, age groups, and space led to
adjusted residuals from the aforementioned mixed effect
model. Finally, these adjusted residuals and predictions were
added to each other, and this process was simulated 1000
times, and the 2.5th and 97.5th percentiles of this process
were considered as 95% uncertainty intervals (Uls)."®

This is a retrospective observational study using prospec-
tively collected data. In this study, all forms of poisons
including solids, liquids, gases, compound substances, un-
specified poisons, drugs, medications, therapeutics, along
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with accidental poisoning by, and exposure to, carbon mon-
oxide, pesticides, plant foods, and fertilizers were included,
and all types of poisoning subcategories were combined.’

We used a direct age-standardized approach, using the
2015 Iran population as the reference population. The results
presented in this article are part of the National and Sub-
national Burden of Diseases (NASBOD) study. Estimation of
the mortality rate was a complex, multistage process, and
comprehensive details of the methods used to derive esti-
mation of causes of death can be found in NASBOD's pre-
viously published protocols articles.*® °

In the NASBOD study, all-deaths records which were not
related to Iranian nationality or Iranian residents who are
not living in Iran were excluded. Also, registered records
relating to cases of mutilation or buried limbs, stillbirth, or
abortion were also excluded. STATA 11 and R 3.0.2 were
used for analysis and data visualizations.

Results

From 1990 to 2015, 40,586 deaths due to poisoning were
estimated across the country. The overall mortality rate due
to poisoning during the study period was 62.08 per 100,000.
The age-standardized rate per 100,000 declined from 3.08
(95% UI: 2.32—4.11) in 1990 to 0.96 (95% UI: 0.73—1.25) in 2015,
a 68.8% decrease in 26 years. The male to female ratio was
1.29:1 in 1990 and 1.49:1 in 2015. The highest number of fatal
poisoning was in 1995. In 1995, 974 women and 1259 men
died due to poisoning. The records of poisoning-related
deaths were reduced from 1995 to 2015 (Fig. 1). The major-
ity of causalities were in children aged <5 years from 1990 to
1997. In total, 6971 females of all ages (<5 years, 40.2%; 5—14,
9.3%; 15—49, 20.0%; 50—69, 17.1%; >70, 13.4%) and 8917 males

Female

all ages (<5 years, 43.8%; 5—14, 8.9%; 15—49, 25.4%; 50—69,
13.3%; >70, 8.6%) died due to poisoning during 1990—1997.
From 1998 to 2015, the majority of death cases belonged to
the 15—49 age group. There were 10,313 females of all ages
(<5 years, 24.6%; 5—14, 7.9%; 15—49, 31.6%; 50—69, 19.3%; >70,
16.6%) and 14,385 males of all ages (<5 years, 21.1%; 5—14,
6.6%; 15—49, 47.9%; 50—69, 13.9%; >70, 10.5%) died due to
poisoning during 1998—2015 (Fig. 1).

The age-standardized mortality rate of poisoning was 3.06
(95% UI: 2.24—4.19) and 3.16 (95% UI: 2.43—4.10) per 100,000
among women and men, respectively, in 1990. This rate
dropped to 0.77 (95% UI: 0.57—1.04) in women and 1.14 (95% UL
0.89—1.45) in men in 2015 (Fig. 2).

Children aged <5 years, as well as the elderly population
older than 70 years, experienced higher mortality rates due to
poisoning during the study period (Fig. 3). Boys and girls
younger than 1 year had the greatest number of deaths and
were the main victims of poisoning during time interval. The
annual mortality rate of fatal poisoning was higher in men
compared with women, up to the age of 50 years in 1990 and 70
years in 2015 (Fig. 3).

The annual percentage change of age-standardized mor-
tality rate was —5.4% and —4.0% for women and men, respec-
tively, between 1990 and 2015. However, the rate of decline was
not similar in all parts of the country (Fig. 4, Table 1).

The highest and the lowest age-standardized mortality rate
per 100,000 in women was observed in 1990 in North Khorasan
(7.27 [95% UI: 5.27—10.01]) and Alborz (1.26 [95% UL 0.88—1.81])
provinces, respectively, and in 2015 in South Khorasan (2.00
[95% UI: 1.47—2.70]) and Tehran (0.30 [95% UI: 0.20—0.45])
provinces, respectively. The highest and the lowest age-stan-
dardized mortality rate per 100,000 in men was observed in
1990 in North Khorasan (5.74 [95% Ul: 4.41—7.47]) and Alborz
(1.31 [95% UI: 0.98—1.74]) provinces, respectively, and in 2015 in
Tehran (0.54 [95% UI: 0.39—-0.76]) and North Khorasan (2.06 [95%
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Fig. 1 — Trend of the poisoning mortality number in the national level based on sex groups from 1990 to 2015.
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Fig. 2 — Trend of the poisoning age-standardized mortality rate per 100,000 in the national level by sex from 1990 to 2015.
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Fig. 3 — Comparison of the mortality rate per 100,000 from poisoning by age groups and sex, in 1990 and 2015.

UlL: 1.62—2.64]) provinces, respectively. The highest and the
lowest decrease in provincial levels was seen in women in

Discussion

Zanjan (—7.4%) and Hormozgan (—2.5%), respectively. Among

men, Tehran and Esfahan had the highest (—6.0%) and lowest
decline (—1.7%), respectively (Table 1).

This is the first national and provincial level report of the
poisoning-related mortality rate and number of deaths in Iran.
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Fig. 4 — The poisoning age-standardized mortality rate per 100,000 at the subnational level in 1990 and 2015, by sex.

Our study showed a reduction of poisoning-related mortality
with a similar pattern among most provinces across the
country. Our findings call for examining the drivers of
poisoning-related mortality at the province level in order to
better develop and implement programs to reduce the burden
of poisoning-related mortality in Iran. Indeed, if the lowest
rates were observed in a province could be copied elsewhere,
there would be a tremendous impact on the burden of
poisoning-related mortality in Iran.

The decrease in poisoning-related mortality in Iran mir-
rors the changes in global deaths due to poisoning such that
worldwide, the percentage change of poisoning-related
mortality was —14.3 during 2005-2015 years." A similar
decrease occurred during these years in other countries.”>?*
A Chinese study showed substantial decreases in fatal
pesticide self-poisoning from 2006—2016.%

Many factors and strategies might have a role in poisoning-
related mortality reduction: changes in economic growth,
population shifts to urban areas optimizing early care, treat-
ment of poisoned patients in emergency departments and
novel treatment methods, new antidotes, improved training,
better understanding of poisoning mechanisms, and
improved regulation to reduce access to pesticides.”* %®

Different studies in Iran have shown that pharmaceutical
compounds and poisons are among the most important

agents of poisoning in most parts of the country.”® >?

Currently, advances in the treatment of poisoned patients
have occurred in many centers, and poisoned patients are
monitored under supervision by trained clinical health pro-
viders. Also, the 29 active Drug and Poison Information Cen-
ters are under the supervision of the Ministry of Health.*!
Some studies in Iran showed recent advances in the clinical
management of lead poisoning, clinical findings on the ther-
apeutic effects of garlic tablets, and treatment of organ
phosphorous poisonings®* >* with the potential for a reduc-
tion of poisoning-related mortality.

However, the longitudinal trend showed an increased
poisoning-related mortality rate from 1990 to 1995 in Iran.
Because self-poisoning consists two-thirds of suicide attempts
in Iran,* " poisoning mortality increasing during the 5 years
could be due to a period of the economic crisis after the Irag—Iran
War. A study in Korea showed that poisoning mortality and
suicidal poisoning were increased in a longitudinal trend from
1991 to 1998, which it could be due to economic crisis at that
years.?® A study in Finland showed that after the 1990 economic
crisis, the risk of suicide increased in boys aged 15 to 19 years by
7.4 times that in girls. Since then, the risk of suicide has dropped
dramatically, 1.6 times higher than the risk in girls in 2013.*°

The comparison of comprehensive and clean updated data
revealed a significant improvement in sex- and age-specific
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Table 1 — The national and subnational age-standardized mortality rate (per 100,000)* due to poisoning in 1990, 1995, 2000, 2005, 2010, and 2015 with annual percentage

change (APC) of the age-standardized mortality rate (%) between 1990 and 2015 by sex.

Location Female Male
Year APC 1990— Year APC
1990 1995 2000 2005 2010 2015 2(‘2/3)5 1990 1995 2000 2005 2010 2015 199(2;)2015
Alborz 1.26 1.65 1.14 0.75 0.68 0.40 —4.5 1.31 1.96 1.47 1.12 0.99 0.57 -3.3
(088-1.81) (115-2.33) (0.82—1.60) (0.55—1.04) (0.49—0.94) (0.29—0.55) (098-174) (148-2.59) (L12—1.92) (0.86-145) (0.76-1.28) (0.44—0.74)
Ardabil 4.67 6.23 4.39 3.17 2.32 1.20 -5.3 3.78 5.82 4.05 3.27 2.14 1.16 —4.6
(3.49-6.25) (4.75-8.18) (3.42-5.65) (2.47—4.04) (1.80-2.97) (0.92—1.56) (2.98-4.78) (4.67-7.23) (3.30-4.96) (2.68-3.98) (1.74-2.62) (0.93—1.44)
Bushehr 4.07 5.72 422 3.14 2.26 1.30 —4.5 3.08 4.45 3.67 2.50 1.71 0.81 -5.2
(2.99-5.53) (4.30-7.56) (3.23-5.49) (2.40-4.08) (1.72—2.98) (0.97—1.74) (240-3.93) (3.52-5.62) (2.94-4.55) (2.01-3.09) (1.36-2.14) (0.64—1.05)
Chaharmahal 4.67 6.01 3.83 3.21 2.23 1.28 —-5.1 3.38 4.54 3.61 3.11 2.48 1.43 -34
and Bakhtiari (3.51-6.21) (4.57—7.87) (2.93—4.99) (2.47—4.16) (1.70-2.91) (0.97—1.69) (2.68-428) (3.63-5.69) (2.90-4.48) (2.50-3.84) (1.99—3.10) (1.14—1.80)
East Azerbaijan 343 4.60 3.51 2.52 1.77 1.01 —4.8 3.16 5.00 414 3.55 2.72 1.57 -2.8
(2.59-4.55) (3.52-6.02) (2.72-4.52) (1.96-3.23) (1.37-2.27) (0.78—1.31) (2.50-3.99) (4.00-6.23) (3.35-5.11) (2.89-4.37) (2.21-3.35) (1.26—1.95)
Esfahan 1.87 2.41 1.76 1.54 1.13 0.64 —4.2 1.89 2.92 2.32 2.23 2.10 1.23 -1.7
(134-2.59) (1.74-3.31) (1.29-2.41) (1.13-2.09) (0.83—1.54) (0.46-0.88) (143-2.50) (2.23-3.80) (1.80—-2.98) (1.73-2.86) (1.62-2.69) (0.95—1.59)
Fars 2.07 2.97 2.15 1.73 1.50 0.89 -3.3 2.49 3.84 3.02 2.45 2.33 1.29 —-2.6
(1.54-2.76) (2.26-3.90) (1.66-2.80) (1.34—2.24) (1.15-1.95) (0.68—1.18) (1.95-3.16) (3.06-4.82) (2.44-3.75) (L97-3.03) (1.87-2.91) (1.03—1.63)
Gilan 2.71 3.16 2.10 1.50 0.97 0.57 —6.0 2.67 3.44 2.48 2.28 1.75 1.03 —-3.7
(2.03-3.62) (2.40-4.14) (1.62-2.73) (1.15-1.94) (0.74—1.27) (0.44—0.76) (2.11-3.38) (2.76-4.29) (2.02-3.06) (1.85-2.80) (1.41-2.16) (0.83—1.28)
Golestan 3.99 5.29 4.30 3.14 2.02 1.19 —4.7 3.27 5.25 4.04 3.66 2.86 1.45 -3.2
(3.00-5.30) (4.01-6.93) (3.30-5.58) (2.41-4.08) (1.54—2.65) (0.90—1.58) (2.58-4.15) (4.19-6.56) (3.27-5.01) (2.96-4.51) (2.29-3.58) (1.15-1.83)
Hamadan 2.68 3.72 2.91 2.37 1.77 1.01 —-3.8 3.23 497 4.38 3.75 3.18 1.95 -2.0
(2.05-3.50) (2.89-4.79) (2.29-3.69) (1.87-3.00) (1.39-2.25) (0.79—1.30) (2.60-4.02) (4.04-6.10) (3.61-5.31) (3.10-4.54) (2.60-3.87) (1.58—2.41)
Hormozgan 2.75 3.91 3.46 3.06 2.47 1.46 —-2.5 2.74 452 5.09 3.48 2.10 1.36 -2.8
(1.98-3.82) (2.88-5.31) (2.59-4.58) (2.30-4.06) (1.84—3.31) (1.07—1.99) (2.12-3.54) (3.55-5.73) (4.08-6.35) (2.78—4.34) (1.65-2.66) (1.05—1.76)
Ilam 6.07 7.90 6.03 3.60 2.22 1.21 —6.2 3.80 5.47 4.38 2.65 1.70 0.96 —-5.4
(451-8.18) (5.92—10.56) (4.55-7.98) (2.72-4.76) (1.67—2.95) (0.90—1.63) (2.98-4.83) (4.32-6.88) (3.47-5.50) (2.10-3.34) (1.34-2.17) (0.74—1.23)
Kerman 3.45 4.65 3.46 2.11 1.48 0.77 —-5.8 4.47 6.23 5.44 3.17 2.45 1.34 —4.7
(2.65-4.48) (3.63-5.96) (2.73-4.39) (1.66-2.69) (1.15-1.91) (0.58—1.00) (3.61-5.52) (5.09-7.59) (4.49-6.58) (2.61-3.85) (1.99-3.00) (1.07—1.67)
Kermanshah 3.35 4.81 3.27 2.26 1.66 0.96 —-49 422 6.19 3.90 2.96 2.30 1.41 —-43
(2.57-4.37) (3.73-6.19) (2.56-4.16) (1.77-2.87) (1.30-2.13) (0.75—1.24) (3.41-5.23) (5.04-7.56) (3.20-4.74) (2.43-3.58) (1.88—2.80) (1.14—1.74)
Khuzestan 1.64 2.32 1.72 1.37 1.02 0.61 -3.9 2.11 3.54 3.19 1.98 1.37 0.80 —-3.8
(1.23-2.18) (1.75-3.06) (1.31-2.25) (1.05-1.80) (0.78—1.33) (0.47—0.81) (1.66-2.69) (2.81-4.45) (2.55-3.98) (1.58-2.47) (1.10-1.71) (0.63—1.00)
Kohgiluyeh and 5.80 7.21 5.32 427 2.95 1.48 -5.3 3.93 5.44 424 3.47 2.57 1.37 —4.1
Buyer Ahmad (4.13-8.15) (5.18-9.98) (3.88-7.26) (3.15-5.76) (2.18-3.96) (1.10—2.00) (2.94-5.24) (4.13-7.15) (3.27-5.48) (2.70-4.47) (1.99-3.31) (1.06—1.79)
Kordestan 4.26 5.59 4.00 2.72 1.73 0.89 —6.1 3.68 5.38 3.81 3.12 2.22 1.22 —43
(3.12-5.82) (4.19-7.43) (3.10-5.16) (2.14-3.46) (1.36-2.21) (0.69—1.14) (2.86-4.76) (4.26-6.79) (3.09-4.70) (2.57—3.80) (1.83—2.70) (0.99—1.50)

(continued on next page)
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Table 1 — (continued)

Location Female Male
Year APC 1990— Year APC
1990 1995 2000 2005 2010 2015 2((2/3)5 1990 1995 2000 2005 2010 2015 199(2;’)2015
Lorestan 3.73 4.77 3.56 2.56 1.72 0.84 —-5.8 492 6.72 5.18 3.19 2.00 1.07 -5.9
(2.79-4.98) (3.64-6.24) (2.77—4.57) (2.02-3.25) (1.35-2.19) (0.65—1.08) (3.87—6.22) (5.41-8.33) (4.24—6.33) (2.62—3.88) (1.63—2.44) (0.86—1.33)
Markazi 2.96 4.01 3.16 2.73 1.97 1.10 -39 3.19 4.67 3.64 3.18 2.53 1.46 -3.1
(221-3.97) (3.04-5.28) (2.42-4.11) (2.11-3.53) (152-2.57) (0.84—1.46) (2.53-4.01) (3.76-5.80) (2.96—4.46) (2.59-3.89) (2.05-3.12) (1.17—1.81)
Mazandaran 2.72 3.21 2.21 1.58 1.01 0.54 —6.3 2.68 3.62 2.54 2.37 1.92 1.15 -3.3
(2.00-3.69) (2.39-4.31) (1.65-2.97) (L.17-2.13) (0.74—1.37) (0.39—0.74) (210-3.43) (2.85-4.57) (2.01-3.22) (1.87—3.01) (1.50—2.45) (0.89—1.49)
North Khorasan 7.27 9.30 6.90 4.81 2.94 1.52 —6.1 5.74 7.93 6.35 5.06 3.90 2.06 —-4.0
(5.27—10.01) (6.88—12.54) (5.17—-9.15) (3.62-6.37) (2.21-3.91) (1.13—2.05) (4.41-7.47) (6.18-10.19) (5.02-8.05) (4.02-6.35) (3.08—4.92) (1.62—2.64)
Qazvin 4.78 5.83 4.10 3.07 2.05 1.11 -5.7 491 6.35 4.26 3.25 2.23 1.17 -5.6
(3.65-6.25) (4.49-7.56) (3.19-5.26) (2.39-3.92) (1.59-2.64) (0.85—1.44) (3.92-6.08) (5.15-7.84) (3.48-5.22) (2.66-3.97) (1.81-2.74) (0.94—1.45)
Qom 2.63 3.23 2.56 2.10 1.48 0.87 —4.3 2.59 3.37 2.49 1.94 1.42 0.74 —-4.9
(1.78-3.86) (2.21-4.73) (1.77-3.70) (1.47-2.99) (1.04—2.09) (0.62—1.24) (1.89-3.56) (2.48-4.57) (1.86-3.33) (1.46-2.57) (1.07—1.88) (0.56—0.99)
Razavi Khorasan 3.99 5.34 3.81 2.50 1.60 0.73 —6.6 4.07 6.20 5.14 4.00 3.17 1.57 —-3.7
(2.97-5.37) (4.02-7.10) (2.89-5.02) (1.90-3.30) (1.20—2.12) (0.54—0.97) (3.14-5.23) (4.88-7.87) (4.08-6.46) (3.17-5.04) (2.50—4.02) (1.23—2.00)
Semnan 5.67 6.59 4.82 3.59 2.72 1.54 —-5.1 3.47 4.81 3.86 3.32 2.73 1.59 -3.1
(4.07-7.88) (4.77-9.06) (3.54-6.55) (2.65-4.87) (2.00—3.68) (1.13—2.11) (2.63-4.58) (3.68—6.25) (2.98-4.99) (2.58-4.26) (2.11-3.51) (1.22—2.06)
Sistan and 5.61 6.66 5.30 3.75 2.48 1.29 -5.7 4.66 5.75 4.48 2.55 1.79 1.12 -5.6
Baluchestan  (3.93-7.97) (4.73-9.30) (3.83-7.33) (2.71-5.15) (181-3.40) (0.93—1.77) (349-6.20) (4.35-7.59) (3.44-5.83) (1.96-3.29) (1.38-2.31) (0.86—1.45)
South Khorasan 5.67 7.45 6.25 4.50 3.53 2.00 —4.1 5.53 7.15 5.96 4.32 2.96 1.66 —4.7
(4.13-7.78) (5.50-10.05) (4.68-8.34) (3.37—6.02) (2.62—4.74) (1.47—2.70) (4.24-7.19) (5.55-9.21) (4.70—7.55) (3.40-5.50) (2.32—3.79) (1.28—2.15)
Tehran 1.84 2.13 1.27 0.77 0.57 0.30 7.0 2.56 3.14 2.00 1.36 1.05 0.54 —6.0
(1.16-2.91) (1.37-3.31) (0.84-1.93) (0.51-1.16) (0.38—0.85) (0.20—0.45) (1.75-3.75) (2.18-4.50) (1.41-2.81) (0.97-1.91) (0.76-1.46) (0.39—0.76)
West Azerbaijan 3.16 3.94 2.73 1.88 1.19 0.62 —6.3 2.74 3.98 2.87 2.63 2.34 1.30 -2.9
(2.36-4.23) (3.00-5.16) (2.12-3.52) (1.48-2.41) (0.92—1.53) (0.47—0.80) (2.14-348) (3.18-4.98) (2.34-3.54) (2.15-3.22) (1.91-2.87) (1.05—1.61)
Yazd 3.63 4.50 3.57 2.87 2.20 1.19 —4.4 3.38 4.60 3.53 2.89 2.54 1.45 -3.3
(2.70-4.88) (3.36-6.01) (2.69-4.73) (2.16-3.80) (1.65-2.92) (0.89—1.60) (2.65-4.32) (3.62-5.84) (2.79-4.45) (2.30-3.64) (2.01-3.20) (1.14—1.85)
Zanjan 5.77 7.41 5.04 3.17 1.87 0.85 —7.4 457 6.51 4.76 3.39 2.44 1.22 —-5.2
(4.17-7.95) (5.59-9.81) (3.91-6.50) (2.44-4.13) (137-2.55) (0.6-1.21) (3.50-5.96) (5.18-8.19) (3.87-5.84) (2.72-4.22) (1.89-3.14) (0.91—1.64)
National 3.06 3.94 2.86 2.05 1.43 0.77 —-54 3.16 4.50 3.47 2.64 2.06 1.14 —-4.0
(2.24-4.19) (2.93-5.31) (2.16-3.79) (L.55-2.71) (1.08—1.90) (0.57—1.04) (2.43-4.10) (3.52-5.75) (2.75-4.38) (2.10-3.33) (L63-2.61) (0.89—1.45)

*Data in parenthesis are 95% UL
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poisoning-related mortality. The mortality rate was found to
decrease considerably from 1990 to 2015; by 75% and 65% for
women and men, respectively. Detailed analysis showed
higher mortality rates in males during all years of the study.
This difference scaled up from 1990 to 2015 and might reflect
increased exposure to occupational chemicals and heavy
metals and substance abuse in men.***! However, there is
also evidence that suggests men are more likely to use
poisoning as a suicidal method.**** Forensic toxicology anal-
ysis in Tehran reported a male-to-female ratio of 2 to 1 in the
self-poisoning suicide death rate.®® The differences in male
and female trends could be explained partly by social changes
in Iran, including an improvement in women's literacy and an
increased life expectancy in women.*>** Studies in China and
Poland showed a higher mortality rate in males as well.>** In a
study, alcohol was the primary mortality cause in males and
medications were the most common cause in females.” Shin
et al.*® reported a higher proportion of fatal poisoning in fe-
males from 1991 to 2001 in Korea. In the US, similar to other
regions of the world, poisoning is one of the three most
common forms of suicidal attempts, and among females,
whites and 15- to 24-year individuals have the highest risk of
poisoning-related mortality.***’

The most vulnerable age groups in the present study were
elderly (>70 years) and children <5 years. The majority of
causalities were in children <5 years from 1990 to 1997. From
1998 to 2015, the majority of death cases belonged to 15—49
years age group. One of the most common causes of acci-
dental poisoning and mortality in children is unsafe storage of
medications in a suitable place or container.®*® Studies
showed that at being elderly, the socio-economic level and
dependency affect the poisoning rate.***’

Aggregated data sets of sex- and age-specific poisoning
mortality rates at national and provincial levels presented a
similar pattern in most provinces. However, the analyses
demonstrated discrepancies in poisoning-related mortality
based on different demographic, socio-economic, and psy-
chological structures across the country. A rising pattern in
the sociodemographic index depicts a starting point to assay
the country's mortality pattern at age-standardized levels. On
the other hand, inequalities in health programs and medical
care accessibility affect mortality patterns.’ Stringhini et al.
showed that mortality was greater in lower socio-economic
status communities than those with a higher socio-
economic status.”® In our study, the provinces of Zanjan,
Tehran, and Mazandaran had a significant decrease in the
poisoning mortality rate, and Hormozgan had the least
decrease in fatal poisoning in women from 1990 to 2015. In a
study, the provinces of Tehran and Mazandaran are to be
more developed compared with other provinces of the coun-
try, whereas Hormozgan is less developed compared with the
other provinces.'! In addition, the highest population growth
rates in the country were observed in Hormozgan from 2011 to
2016, where there was the second highest rate of population
growth in the country between 2005 and 2010.°" Increase in
the prevalence of mental health conditions, low price, and
easy access to psychological prescription drugs has made
psychologic drug abuse, a common phenomena in urban
areas.”” >* However, the decrease in the rate of poisoning
could be the result of more rigorous supervision on the drug

supply chain and strengthening or the development of
comprehensive plans in major cities such as Tehran and
Mazandaran.

Access to emergency services is an important factor in the
intoxication mortality rate. An undeveloped emergency ser-
vice led to a higher mortality rate in treatable cases in devel-
oping countries (10-20% in comparison to 0.5—-1% in
developed countries).”> Two studies in Iran were based on
important health indicators, showing that the provinces of
Tehran and Mazandaran were ranked as the most desirable
provinces in terms of indicators of access to health care,
whereas Hormozgan was among the most undesirable and
undeveloped provinces.”®>’

In our study, two provinces of Ilam and Kermanshah fol-
lowed almost the same pattern in reducing mortality due to
poisoning. In two previous studies conducted in Ilam and
Kermanshah of Iran, the high poisoning mortality rate was
due to the high prevalence of poisoning as a method of sui-
cide, with the highest prevalence in the age group of 15—24
years. These two provinces share much cultural and behav-
ioral similarity.*®"°°

A smaller decrease in the mortality rate was also
observed in Fars and Khuzestan, with a relatively hot
climate and similarity in agricultural structure. In these re-
gions, there are agricultural activities in most seasons of the
year, and paraquat, the most important herbicide, is widely
used as weed Kkiller. In addition, in the present study, the
mortality due to poisoning in women was similar in south-
ern provinces including Fars, Khuzestan, and Hormozgan
and showed a lesser decrease in the mortality trend. In a
study in the southwest of Iran, the poisoning rate due to
suicide was reported to be 96.6% in Khuzestan and paraquat
was known to be one of the deadliest poisons and frequently
used for suicide.®® In the study by Shin et al,** suicidal
poisoning occurred with a higher frequency in summer.
Considering that pesticides are estimated to be a substantial
cause of fatal poisoning, more availability to toxic agents by
the victims, inadequate supervision of pesticide poisoning in
clinical centers, and even the community, insufficient
attention to the development of training programs to mini-
mize these types of deaths at different levels, poor medical
management services at different levels of health services,
and inappropriate storage of pesticides all could be consid-
ered as possible reasons for this pattern of poisoning-related
mortality in these provinces.®® This article, by addressing
the factors affecting the further reduction of death in some
provinces over the course of 25 years, can have a positive
impact on the improvement of other provinces in this
country. It may provide a better understanding of the issue
for people who are unfamiliar with the burden of disease in
Iran because the main focus of the discussion in these ar-
ticles is provincial differences. The reasons for the reduction
of poisoning-related mortality across Iran may be multifac-
eted, including an increase in preventive interventions;
more supervision over access to pesticides and drugs;
improvement in the infrastructure of the registry system;
improvements in the healthcare system, including the clin-
ical management and treatment of poisoned patients; reg-
ulations for access to poison; and the end of the Irag—Iran
War.2,61763
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Limitations

Although the present study used various methods to assess
the mortality rate, there were still some limitations. It is
possible that these results might be biased due to extreme
mortality changes and computational constraints. The mean
ages of the population were excluded in this study as it is
directly affected by mortality rates. Moreover, using other
data sources except for Demographic health survey (DHS)—
in which data collection methods may be different—is
another limitation. Also, we were unable to adjust the re-
sults to different social factors. Further studies are needed to
analyze these related factors.

Conclusion

Reducing preventable deaths and promoting healthy lives are
important goals in a health system. However, it requires
detailed, comprehensive, up-to-date, and valid data on
comparative mortality at national and subnational levels.
During the 25 years of the present study, a decline was achieved
in fatal poisoning in Iran at the national and subnational level.

The possible recommendations to continue such achieve-
ment could be gains through more political action on pre-
ventable deaths, improvement of preventive programs and
health services, and continuing injury control. The findings on
national and province trends in poisoning mortality should
act as a baseline for discussions about health targets in future.

Author statements

Acknowledgments

The authors acknowledge Drs Farshad Farzadfar and Mehrdad
Azmin for their assistance in the process of the study and
publication. Dr. Farzadfar was the principal investigator of the
NASBOD study and had a great role in the idea and design of it.
Ethical approval

The Ethics Committee of Tehran University of Medical Sci-
ences approved the study, and the reference number is
IR. TUMS.EMRI.REC.1396.00175.

Funding

This work was funded by the Iranian Ministry of Health and
Medical Education [grant numbers 1391-01-101-150].

Competing interests

None declared.

REFERENCES

1. GBD 2015 Mortality and Causes of Death Collaborators.
Global, regional, and national life expectancy, all-cause

10.

11.

12.

13.

14.

15.

16.

17.

18.

mortality, and cause-specific mortality for 249 causes of
death, 1980-2015: a systematic analysis for the Global Burden
of Disease Study 2015. Lancet 2016;388(10053):1459—544.

. Haji Aghajani M, Haddadi M, Saadat S. Epidemiological

pattern of injuries in Iran; a nationwide review of seven
million emergency department admissions. Emerg (Tehran)
2017;5(1):e10.

. Gambassi F, Botti P, leri A, Pracucci C, Bertieri L, Mannaioni G.

Toxicologic related deaths: a case series from 1970 to 2014.
Clin Toxicol 2015;53(4):263.

. Bartolomeos KKC, Grills N, Ozanne-Smith J, Peden M, editors.

Fatal injury surveillance in mortuaries and hospitals: a manual for
practitioners. Geneva: World Health Organization; 2012.

. Krakowiak A, Piekarska-Wijatkowska A, Kobza-Sindlewska K,

Rogaczewska A, Politanski P, Hydzik P, et al. Poisoning deaths
in Poland: types and frequencies reported in lodz, Krakow,
sosnowiec, Gdansk, Wroclaw and Poznan during 2009-2013.
Int J Occup Med Environ Health 2017;30(6):897—908.

. Sheikh NA, Damodar G. Spectrum of accidental paediatric

poisoning at a tertiary care centre in south India. Med Leg
Update 2015;15(1):93.

. Rossen LM, Khan D, Warner M. Trends and geographic

patterns in drug-poisoning death rates in the U.S., 1999-2009.
Am ] Prev Med 2013;45(6):19—25.

. Handley SA, Flanagan R]. Drugs and other chemicals involved

in fatal poisoning in England and Wales during 2000 - 2011.
Clin Toxicol (Phila) 2014;52(1):1—-12.

. Vasanthan M, James S, Shuba S, Abhinayaa J, Sivaprakasam E.

Clinical profile and outcome of poisoning in children
admitted to a tertiary referral center in South India. Indian ]
Child Health 2015;2(4):1-5.

GBD 2015 SDG Collaborators. Measuring the health-related
sustainable development goals in 188 countries: a baseline
analysis from the global burden of disease study 2015. Lancet
2016;388(10053):1813-50.

Sheikh Biglu R. Identifying the deprived areas of Iran using
combined ranking. ] Manag Syst 2011;2(7):53—70 [In Persian].
Honaker J, King G, Blackwell M. Amelia II: a program for
missing data. J Stat Softw 2011;45(7):1—47.

Mehdipour P, Navidi I, Parsaeian M, Mohammadi Y, Moradi
Lakeh M, Rezaei Darzi E, et al. Application of Gaussian Process
Regression (GPR) in estimating under-five mortality levels and
trends in Iran 1990 - 2013, study protocol. Arch Iran Med
2014;17(3):189-92.

Parsaeian M, Farzadfar F, Zeraati H, Mahmoudi M,
Rahimighazikalayeh G, Navidi I, et al. Application of spatio-
temporal model to estimate burden of diseases, injuries and
risk factors in Iran 1990 - 2013. Arch Iran Med
2014;17(1):28—33.

Mohammadi Y, Parsaeian M, Farzadfar F, Kasaeian A,
Mehdipour P, Sheidaei A, et al. Levels and trends of child and
adult mortality rates in the Islamic Republic of Iran, 1990-
2013; Protocol of the NASBOD study. Arch Iran Med
2014;17(3):176—81.

Mohammadi Y, Parsaeian M, Mehdipour P, Khosravi A,
Larijani B, Sheidaei A, et al. Measuring Iran's success in
achieving Millennium Development Goal 4: a systematic
analysis of under-5 mortality at national and subnational
levels from 1990 to 2015. Lancet Glob Health 2017;5(5):e537.
GBD 2013 Mortality and Causes of Death Collaborators.
Global, regional, and national age-sex specific all-cause and
cause-specific mortality for 240 causes of death, 1990-2013: a
systematic analysis for the Global Burden of Disease Study
2013. Lancet 2015;385(9963):117—71.

Sheidaei A, Gohari K, Kasaeian A, Rezaei N, Mansouri A,
Khosravi A, et al. National and subnational patterns of cause
of death in Iran 1990-2015: applied methods. Arch Iran Med
2017;20(1):2—11.


http://refhub.elsevier.com/S0033-3506(19)30066-6/sref1
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref1
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref1
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref1
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref1
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref1
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref2
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref2
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref2
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref2
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref3
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref3
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref3
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref4
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref4
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref4
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref5
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref5
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref5
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref5
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref5
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref5
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref5
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref6
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref6
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref6
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref7
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref7
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref7
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref7
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref8
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref8
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref8
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref8
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref9
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref9
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref9
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref9
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref9
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref10
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref10
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref10
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref10
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref10
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref11
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref11
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref11
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref12
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref12
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref12
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref13
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref13
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref13
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref13
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref13
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref13
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref14
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref14
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref14
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref14
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref14
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref14
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref15
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref15
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref15
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref15
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref15
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref15
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref17
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref17
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref17
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref17
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref17
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref18
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref18
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref18
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref18
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref18
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref18
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref19
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref19
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref19
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref19
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref19
https://doi.org/10.1016/j.puhe.2019.02.025
https://doi.org/10.1016/j.puhe.2019.02.025

PUBLIC HEALTH 170 (2019) 78—88

87

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Farzadfar F, Delavari A, Malekzadeh R, Mesdaghinia A,
Jamshidi HR, Sayari A, et al. NASBOD 2013: design,
definitions, and metrics. Arch Iran Med 2014;17(1):7—15.
Jamshidbeygi E, Rastad H, Qorbani M, Saadat S,

Sepidarkish M, Asayesh H, et al. National and sub-national
trend and burden of injuries in Iran, 1990-2013: a study
protocol. Arch Iran Med 2014;17(3):138.

Chaparro-Narvdez P, Castaneda-Orjuela C. Mortality due to
pesticide poisoning in Colombia, 1998-2011. Biomedica 2015;35
Spec:90—102.

Wigen Skjerdal ], Andrew E, Gjertsen F. Deaths by poisoning
in Norway 2003-2012. Clin Toxicol (Phila) 2016;54(6):495—500.
Mew EJ, Padmanathan P, Konradsen F, Eddleston M,

Chang SS, Phillips MR, et al. The global burden of fatal self-
poisoning with pesticides 2006-15: systematic review. ] Affect
Disord 2017;219:93—104.

Gunnell D, Eddleston M, Phillips MR, Konradsen F. The global
distribution of fatal pesticide self-poisoning: systematic
review. BMC Public Health 2007;21(7):357.

World Health Organisation. Preventing suicide: a global
imperitive. Geneva. 2014.

Cha ES, Chang S-S, Gunnell D, Eddleston M, Khang Y-H,

Lee WJ. Impact of paraquat regulation on suicide in South
Korea. Int J Epidemiol 2016;45(2):470-9.

Knipe DW, Chang S-S, Dawson A, Eddleston M, Konradsen F,
Metcalfe, et al. Suicide prevention through means restriction:
impact of the 2008-2011 pesticide restrictions on suicide in Sri
Lanka. PLoS One 2017;12:e0172893.

Jones AL, Dargan PI. Advances, challenges, and controversies
in poisoning. Emerg Med ] 2002;19(3):190—2.

Eizadi-Mood N, Sabzghabaee AM, Yaraghi A, Montazeri K,
Golabi M, Sharifian A, et al. Effect of antioxidants on the
outcome of therapy in paraquat intoxicated patients. Trop J
Pharmaceut Res 2011;10(1):27—-31.

Kordrostami R, Akhgari M, Ameri M, Ghadipasha M,
Aghakhani K. Forensic toxicology analysis of self-poisoning
suicidal deaths in Tehran, Iran; trends between 2011-2015.
Daru 2017;25(1):15.

Alinejad S, Zamani N, Abdollahi M, Mehrpour O. A narrative
review of acute adult poisoning in Iran. Iran ] Med Sci
2017;42(4):327—46.

Kianoush S, Sadeghi M, Balali-Mood M. Recent advances in
the clinical management of lead poisoning. Acta Med Iran
2015;53(6):327—36.

Balali-Mood M, Saber H. Recent advances in the treatment of
organophosphorous poisonings. Iran ] Med Sci
2012;37(2):74—91.

Moshiri M, Darchini-Maragheh E, Balali-Mood M. Advances in
toxicology and medical treatment of chemical warfare nerve
agents. Daru 2012;28;20(1):81.

Saberi-Zafaghandi MB, Hajebi A, Eskandarieh S, Ahmadzad-
Asl M. Epidemiology of suicide and attempted suicide derived
from the health system database in the Islamic Republic of
Iran: 2001-2007. East Mediterr Health ] 2012;18(8):836—41.
Hajebi A, Ahmadzad-Asl M, Ershadi M, Nikfarjam A, Davoudi F.
National registration system of suicide behaviors in Iran:
barriers and challenges. Arch Suicide Res 2013;17(4):416—25.
Shirazi HR, Hosseini M, Zoladl M, Malekzadeh M,
Momeninejad M, Noorian K. Suicide in the Islamic Republic of
Iran: an integrated analysis from 1981 to 2007. East Mediterr
Health J 2012;18(6):607—13.

Shin SD, Suh GJ, Rhee JE, Sung J, Kim J. Epidemiologic
characteristics of death by poisoning in 1991-2001 in Korea. J
Korean Med Sci 2004;19(2):186—94.

Parkkari J, Sievanen H, Niemi S, Mattila VM, Kannus P. Injury
deaths in the adolescent population of Finland: a 43-year

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

secular trend analysis between 1971 and 2013. Inj Prev
2016;22(4):239—46.

Karbakhsh M, Zandi NS. Pattern of poisoning in the elderly: an
experience from Tehran. Clin Toxicol (Phila) 2008;46(3):211—7.
Hassanian-Moghaddam H,PA, Sarjami S. One year
epidemiological study of acute adult and adolescent
poisoning admitted to Loghman Hospital, Tehran. 2004-2005.
Sci ] Forensic Mede 2008;13(4):235—40.

Naghavi M, Shahraz S, Sepanlou SG, Dicker D, Naghavi P,
Pourmalek F, et al. Health transition in Iran toward chronic
diseases based on results of Global Burden of Disease 2010.
Arch Iran Med 2014;17(5):321—35.

Skinner R, McFaull S. Suicide among children and adolescents
in Canada: trends and sex differences, 1980-2008. Can Med
Assoc ] 2012;184(9):1029—34.

UNESCO. Adult and youth literacy 1990—2015. Canada: Institute
for Statistics; 2012.

Jiang G, Choi BC, Wang D, Zhang H, Zheng W, Wu T, Chang G.
Leading causes of death from injury and poisoning by age, sex
and urban/rural areas in Tianjin, China 1999-2006. Injury
2011;42(5):501—6.

Centers for Disease C. Prevention, Unintentional poisoning
deaths-United States, 1999-2004. MMWR Morb Mortal Wkly Rep
2007;56(5):93—6.

Sullivan EM, Annest JL, Simon TR, Luo F, Dahlberg LL.
Centers for disease control and prevention (CDC). Suicide
trends among persons aged 10-24 Years - United States,
1994-2012. Mmwr Morb Mortal Week Rep
2015;64(8):Cover1—205.

Gholami N, Alwasabi F, Farnaghi F. Drug-induced apnea in
children admitted to Loghman Hakim hospital, Tehran, Iran.
Iran ] Child Neurol 2017;11(3):15-8.

Liu Q, Liu Q, Zhou L, Zheng N, Zhuo L, Liu Y, et al. Poisoning
deaths in China: type and prevalence detected at the Tongji
Forensic medical center in Hubei. Forensic Sci Int
2009;193(1—3):88—94.

Stringhini S, Carmeli C, Jokela M, Avendano M, Muennig P,
Guida F, et al. Socioeconomic status and the 25 x 25 risk
factors as determinants of premature mortality: a
multicohort study and meta-analysis of 1-7 million men and
women. Lancet 2017;389(10075):1229—37.

Statistical Center of Iran. National portal of statistics. 2018.
https://www.amar.org.ir/Population and Housing Census/
Census Results/. [Accessed 10 April 2018].

Koskela L, Raatiniemi L, Bakke HK, Ala-Kokko T, Liisanantti J.
Fatal poisonings in Northern Finland: causes, incidence, and
rural-urban differences. Scand ] Trauma Resuscitation Emerg
Med 2017;25(1):90.

Cheng M, Sauer B, Johnson E, Porucznik C, Hegmann K.
Comparison of opioid-related deaths by work-related injury.
Am J Ind Med 2013;56(3):308—16.

Johnson EM, Lanier WA, Merrill RM, Crook J, Porucznik CA,
Rolfs RT, et al. Unintentional prescription opioid-related
overdose deaths: description of decedents by next of kin or
best contact, Utah, 2008-2009. ] Gen Intern Med
2013;28(4):522—9.

Eddleston M. Patterns and problems of deliberate self-
poisoning in the developing world. Q/M 2000;93(11):715—-31.
Roshanaei GH, Safari M, Faradmal J, Karami M, Kouselo Z.
Ranking and clustering Iranian provinces based on important
health indicators of vital horoscope in rural areas by using
multivariate methods. Koomesh 2016;17(2):278—88.

Tahari Mehrjardi MH, Babaei Mybodi H, Morovati
Sharifabadi A. Investigation and ranking of Iranian provinces
in terms of access to health sector indicators. Health Inf Manag
2012;9(3):369.


http://refhub.elsevier.com/S0033-3506(19)30066-6/sref20
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref20
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref20
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref20
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref21
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref21
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref21
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref21
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref22
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref22
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref22
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref22
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref22
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref22
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref23
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref23
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref23
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref24
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref24
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref24
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref24
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref24
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref25
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref25
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref25
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref26
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref26
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref27
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref27
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref27
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref27
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref28
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref28
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref28
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref28
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref29
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref29
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref29
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref30
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref30
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref30
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref30
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref30
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref31
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref31
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref31
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref31
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref32
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref32
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref32
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref32
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref33
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref33
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref33
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref33
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref34
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref34
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref34
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref34
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref35
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref35
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref35
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref36
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref36
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref36
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref36
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref36
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref37
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref37
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref37
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref37
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref38
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref38
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref38
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref38
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref38
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref39
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref39
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref39
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref39
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref40
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref40
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref40
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref40
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref40
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref40
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref41
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref41
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref41
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref42
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref42
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref42
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref42
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref42
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref43
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref43
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref43
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref43
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref43
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref44
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref44
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref44
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref44
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref45
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref45
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref45
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref46
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref46
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref46
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref46
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref46
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref47
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref47
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref47
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref47
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref48
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref48
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref48
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref48
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref48
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref48
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref49
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref49
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref49
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref49
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref50
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref50
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref50
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref50
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref50
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref50
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref51
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref51
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref51
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref51
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref51
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref51
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref51
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref51
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref51
https://www.amar.org.ir/Population%20and%20Housing%20Census/Census%20Results/
https://www.amar.org.ir/Population%20and%20Housing%20Census/Census%20Results/
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref53
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref53
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref53
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref53
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref54
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref54
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref54
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref54
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref55
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref55
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref55
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref55
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref55
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref55
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref56
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref56
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref56
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref57
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref57
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref57
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref57
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref57
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref58a
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref58a
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref58a
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref58a
https://doi.org/10.1016/j.puhe.2019.02.025
https://doi.org/10.1016/j.puhe.2019.02.025

88

PUBLIC HEALTH 170 (2019) 78—88

58.

59.

Azizpour Y, Asadollahi K, Sayehmiri K, Kaikhavani S,
Abangah G. Epidemiological survey of intentional poisoning
suicide during 1993-2013 in Ilam Province, Iran. BMC Public
Health 2016;16(1):902.

Najafi F, Beiki O, Ahmadijouybari T, Amini S, Moradinazar M,
Hatemi M, et al. An assessment of suicide attempts by
selfpoisoning in the west of Iran. J Forensic Leg Med
2014;27(7):1-5.

60. Jamshidi F, Fathi G, Davoodzadeh H. Investigation paraquat

poisoning in southwest of Iran - from sign to mortality and
morbidity. Arch Med Sadowej Kryminol 2017;67(1):35—45.

61.

62.

63.

Yavari P, Abadi A, Mehrabi Y. Mortality and changing
epidemiological trends in Iran during 1979-2001. Hakim Res ]
2003;6(3):7—14.

Moradi S, Khademi A. Evaluation of suicides resulting in
death in Iran, comparing with the world rates. Sci ] Forensic
Med 2002;8(27):16—21.

Akbari ME, Naghavi M, Soori H. Epidemiology of deaths from
injuries in the Islamic Republic of Iran. East Mediterr Health ]
2006;12(3—4):382—90.


http://refhub.elsevier.com/S0033-3506(19)30066-6/sref58
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref58
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref58
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref58
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref59
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref59
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref59
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref59
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref59
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref60
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref60
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref60
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref60
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref61
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref61
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref61
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref61
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref62
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref62
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref62
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref62
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref63
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref63
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref63
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref63
http://refhub.elsevier.com/S0033-3506(19)30066-6/sref63
https://doi.org/10.1016/j.puhe.2019.02.025
https://doi.org/10.1016/j.puhe.2019.02.025

	Trend of fatal poisoning at national and provincial levels in Iran from 1990 to 2015
	Introduction
	Methods
	Results
	Discussion
	Limitations
	Conclusion

	Author statements
	Acknowledgments

	Ethical approval
	Funding
	Competing interests
	References


