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Abstract

Background: Due to significant achievements in reducing mortality and increasing life expectancy, the issue of disability from diseases
and injuries, and their related interventions, has become one of the most important concerns of health-related research.

Methods: Using data obtained from the GBD 2015 study, the present report provides prevalence and years lived with disability (YLDs)
of 310 diseases and injuries by sex and age in Iran and neighboring countries over the period 1990-2015. Age-standardized rates of all
causes of YLDs are presented for both males and females in 16 countries for 1990 and 2015. We present the percentage of total YLDs for
21 categories of diseases and injuries, the percentage of YLDs for age groups, as well as the ranking of the most prevalent causes and
YLDs from the top 50 diseases and injuries in Iran.

Results: In 2015, the burden of 310 diseases and injuries among the Iranian population was responsible for 8,357,878 loss of all-age
total years, which is equal to 10.58% of total years lived per year. This differs from the neighboring countries, as it ranges from 9.05%
in Turkmenistan to 13.36% in Russia. During the past 25 years, a remarkable decrease was observed in all-cause YLD rates in all 16
countries. Meanwhile, in all countries, the age-standardized rate of all causes of YLDs was higher in females than males.

Conclusion: Based on our findings, one of the remarkable changes in NCDs observed among the studied age groups was increased rate
of YLDs from mental disorders, which was replaced by musculoskeletal disorders in older age groups in 2015.
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Introduction

oday, due to significant achievements in reducing mortality
Tand increasing life expectancy, non-fatal health outcomes
from diseases and injuries have become one of the most
important priorities.? Based on available evidence, over the past
decade, years lived with disability (YLDs) from diseases and
injuries have increased in most countries, whereas it has remained
stable or even had a small reduction for most causes.®*

The epidemiological changes have led to an increase in life
expectancy, and given the extended requirements for better quality
of life, we are faced with the increasing needs of individuals
with a range of disorders that largely cause disability but not
mortality.>>7

Policymakers and all other stakeholders are in need of accurate
data to develop more effective policies.®® The present paper
provides estimates of the prevalence and YLDs of 310 diseases
and injuries by sex and age in Iran and neighboring countries over
the period 1990 — 2015.

Materials and Methods

We used the Global Burden of Diseases, Injuries, and Risk Factors
Study (GBD) estimates of prevalence and YLDs for 310 diseases
and injuries to explore their epidemiological patterns among
people living in Iran and 15 neighboring countries. The countries
that are adjacent to Iran (by land or sea) include Afghanistan,
Armenia, Azerbaijan, Bahrain, Iraq, Kazakhstan, Kuwait, Oman,
Pakistan, Qatar, Russia, Saudi Arabia, Turkey, Turkmenistan, and
the United Arab Emirates. The target population was divided into
20 age groups including neonatal (0 — 6 days old, 7 — 27 days
old, and 28 — 36 days old), children 1 — 4 years old, and 15 other
groups (each covering five years of age, including people aged
from 5 to 80 years), and a group aged over 80 years. All people
aged over 80 years were categorized in the oldest age group (80+
years old).

The GBD study, a comprehensive, systematic effort,™* follows
common frameworks for data collection, statistical analysis, and
estimation, as published elsewhere. The GBD 2015 study collected
data on life expectancy and disease incidence, prevalence,
number of deaths, years of life lost (YLLs), years lived with
disability (YLDs), and disability-adjusted life years (DALYS).
The GBD 2015 also estimated the burden of disease attributable
to 79 behavioral, environmental, occupational, and metabolic risk
factors in 195 countries, territories, and regions by sex and 20 age
groups in 1990, 1995, 2000, 2005, 2010, and 2015.57121

GBD 2015 mapped non-fatal causes, impairments, and nature
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of injury based on the 9" and 10" revisions of the International
Classification of Diseases (ICD-9 and ICD-10). Prevalence
and incidence by cause were estimated using DisMod-MR 2.1,
a Bayesian meta-regression tool.” YLDs were estimated by
multiplying the number of patients (as prevalence) by a disability
weight. In addition, 95% uncertainty intervals were calculated
as the 2.5™ and 97.5" values from the YLD distribution, which
are 1,000 samples of the posterior distribution of prevalence and
1,000 samples of the disability weight. More details about the data
and methods of estimating YLDs have been comprehensively
described and discussed elsewhere.”

This paper presents all-age YLDs and age-sex-standardized
YLDs per 100,000 population, comparing Iran and its 15
neighboring countries based on the data extracted from the
Institute for Health Metrics and Evaluation’s (IHME) website.

Moreover, using appropriate visualization methods, we present
the percentage of total YLDs by 21 categories of diseases and
injuries, the percentage of YLDs by age groups, as well as the
ranking of the most prevalent cases and YLDs from the top 50
diseases and injuries in Iran. In addition, this paper presents time
trends of the top 10 diseases and injuries with the highest rates of
age-standardized prevalence and YLDs. The authors used GBD
2015 estimates and deployed data visualization tools to depict
the results; all coding for visualizations was performed using the
Stata (version 11) and R (version 3.0.2) software.

Results

In 2015, the burden of 310 diseases and injuries among
Iranian population was responsible for 8,357,878 all-age YLDs,
equivalent to 10.58% of total years lived per year. The percentage
of years lost per year in the 16 countries ranged from 9.05% for
Turkmenistan to 13.36% for Russia.

Age-sex standardized YLDs were estimated as 11,319.8
per 100,000 population in Iran, and ranged from 10,184.2 for
Turkmenistan to 13,889.8 for Afghanistan. All-age all-cause
YLDs increased by 58.7% in women and 49.2% in men from
1990 to 2015 in Iran. During the 26 years covered by the study, the
greatest and the smallest changes in crude YLDs were observed
in the United Arab Emirates (437.76%) and Armenia (-3.90%),
respectively. During this time, the greatest and the smallest
changes in YLDs were observed in Turkey (-10.54%) and
Pakistan (-0.75%), respectively. All-cause YLDs were reduced by
8.2% in Iran over the study period (Figure 1).

In Iran, about 87.4% of total years lost were attributed to non-
communicable diseases and the highest percentages of total
YLDs were due to mental (20.4%) and musculoskeletal disorders
(19.7%). In addition, 6.3% of total YLDs were attributed to
communicable diseases and the remaining 6.3% to injuries. In all
other countries, the highest level of total YLDs was attributed to
non-communicable diseases (Figure 2). Table 1 presents all-cause
YLDs and the prevalence of cases by sex and location in 1990
and 2015.

In both sexes, the majority of YLDs were due to communicable
diseases in the under-5-years age groups; the largest share
of burden shifted to non-communicable diseases in the 5 — 9
through 80+ age groups. One of the remarkable changes in
NCDs observed among the studied age groups was the increased
percentage of YLDs from mental disorders. This was replaced by
musculoskeletal disorders in older age groups (Figure 3).
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Figure 1. Age-standardized rate of all-cause YLDs in males and females in 1990 and 2015, by country
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Figure 2. Percentage of total YLDs by 21 categories of diseases and injuries by country, 2015
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Low back pain (7.49%), major depressive disorder (6.71%),
diabetes mellitus (5.98%), neck pain (5.55%), and age-related and
other types of hearing loss (3.22%) were the main causes of YLDs
among the Iranian population in 2015 (Figure 4). The prevalence
of the top 50 diseases in the Iranian population is presented in
Figure 5.

Comparing the 16 countries, low back pain had the highest age-
sex-standardized YLDs per 100,000 persons in eight countries:
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Russia (1,130.9), Kazakhstan (989.9), Turkey (970.3), Azerbaijan
(900.6), Armenia (895.1), Turkmenistan (878.1), Iran (820.6), and
Saudi Arabia (819.3). In six countries—Iraq (1,345.5), Qatar

(1,309.1), Oman (1,261.1), Bahrain (1,229.6), the United Arab
Emirates (1,165.2), and Kuwait (805.8)—diabetes mellitus was the
main cause of YLDs.

Age-standardized YLDs for the top 10 diseases showed different
time trajectories [in Iran].
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Causes are ranked based on the highest age-standardized
prevalence by sex in 2015. Among them, diabetes mellitus had a
considerable ascending trend among Iranian males, which is also
observed in most neighboring countries. “Age-related and other
types of hearing loss” and “Other skin and subcutaneous diseases”
ranked 6™ and 11", respectively, among females, and 3 and 10™,
respectively, among males (Figure 6).

Between 1990 and 2015, the rates (per 100,000 population) of
age-standardized YLDs from the top 10 diseases showed different
trends. Causes are ranked based on the highest age-standardized
YLDs by sex in 2015. Among them, diabetes mellitus and opioid

use disorders showed a considerable ascending trend among
Iranian males, which was also observed in most neighboring
countries. Among females, “Other skin and subcutaneous
diseases,” “Age-related and other types of hearing loss,” and
“Other cardiovascular and circulatory diseases” ranked 7%, 8"
and 10", respectively. For males, “Age-related and other types of
hearing loss,” “Other cardiovascular and circulatory diseases,”
and “Other musculoskeletal disorders” ranked 5%, 6" and 8™,
respectively. However, this figure does not present the time trends
of other diseases (Figure 7).

Among the top 10 causes of YLDs, in females; only two causes
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Figure 7. Time trends of age-standardized YLDs from top 10 diseases by country, 1990-2015, a) Female; b) Male
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other than diabetes mellitus and other musculoskeletal disorders
showed a real increase from 1990. Diabetes mellitus, opioid use
disorders, and other musculoskeletal disorders increased among
males (Figures 8 and 9).

Discussion

Consistent and comparative data about non-fatal health
outcomes from diseases and injuries is considered crucial for
making decisions and planning processes for individual and
public health.®4 To meet this need, GBD studies provide
comprehensive information on distribution of diseases and risk
factors and their attributed burden at global and national levels.**-1?

The proportional difference between life expectancy and healthy
life expectancy led to a considerable gap of disability in young

and middle age groups.t®* It is crucial to understand how well
health systems could address these challenges.3":1¢

Recent investigation confirmed that YLDs per 100,000 have
largely remained constant over time but rise steadily with age.®
Accordingly, during the past two decades, population growth and
aging were identified as the most important determinants of the
increase in YLDs and its crude rates.®

Our findings showed that in 2015, 310 diseases and injuries
were responsible for 8,357,878 all-age YLDs among the Iranian
population, equivalent to 9.07% of total YLDs studied by GBD.
Among the neighboring countries, Afghanistan showed the
highest age-sex-standardized YLDs per 100,000 (13,889.75) and
Iran ranked seventh (11,319.75).

During the past 26 years, a remarkable decrease was observed in
all-cause YLD rates in all 16 countries. The age-standardized rate
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Figure 9. Percentage change of top 50 causes by age-standardized YLDs in 2015, between 1990 and 2015, a) Female; b) Male

of all causes of YLDs was higher in females than males.

Low back pain, diabetes mellitus, major depressive disorder, neck
pain, age-related and other types of hearing loss were responsible
for the highest levels of YLDs among the Iranian population.
Based on global estimates, mental and behavioral disorders
and musculoskeletal disorders are considered the main causes
of YLDs. Neurological disorders, chronic respiratory diseases,
some neglected tropical diseases, gynecological disorders, and
long-term disability from injuries are other important causes of
YLDS_3.15,17

Considering the patterns of changes in both sexes, the majority
of YLDs in the under-5-years age group are due to communicable
diseases; this pattern shifts to non-communicable diseases,
accounting for the majority of YLDs in the 5-9-year through 80+
age groups. Among NCDs, mental disorders are responsible for
the highest percentage of YLDs in younger age groups but are
replaced by musculoskeletal disorders in older age groups.
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Other studies have discussed a transition in the disease profile of
the Iranian people, shifting from the dominance of communicable
diseases to that of non-communicable diseases and road traffic
injuries. 161819

Compared with people in other neighboring countries, diabetes
mellitus has a remarkable ascending trend among Iranian males.
Moreover, despite reductions in the prevalence of diabetes in Iran, it has
one of the highest levels of prevalence among neighboring countries.

There has been considerable change in the prevalence of risk
factors and diseases across the world,*? reflecting the global
epidemiological transition. More attention should be paid to
disease outcomes and their predisposing factors, including
behavioral changes in smoking, physical activity, and alcohol
intake, psychosocial factors, and demographic characteristics
such as sex, age, and ethnicity.*?122 Recent evidence has provided
many controversial findings about the effects of demographic
and epidemiological changes on increasing or decreasing the



prevalence of morbidity and disability.>?® During the past two
decades, in most of high-income countries, mortality rate,
mortality-to-incidence ratios, and DALYs from many non-
communicable diseases have decreased significantly — a trend that
could be attributed to better health care delivery.?

Prevention and control of mental disorders must be addressed
as a top priority in health interventions. Extensive advocacy for
predisposing factors of common mental disorders, capacity-
building among the general population, promotion of life skills,
specific programs for at-risk groups, and problem-focused
supported interventions for people diagnosed with depression
and/or anxiety must be pursued as priorities in policymaking
and programming; at the same time, further research is needed to
target gaps in the evidence.”5%°

Concerning diabetes, given the extent of the problem, we need
to perform more investigations to cover our ongoing needs.
Cost-effective up-to-date technology such as mobile apps and
web-based interventions should be utilized in parallel with
existing programs.*#22 Evidence supports lifestyle interventions,
especially in the field of physical activity, to target the main earlier
discussed priorities.>?2

As the main strengths of the present study, we used all available
data and our estimates are based on the most comprehensive data.
We estimated the values for 16 countries, 20 age groups, and 261
causes of YLDs. Age-standardized rates of all-cause YLDs were
calculated for males and females in 16 countries in 1990 and 2015.
Moreover, appropriate visualization approaches were used to
present the percentage of total YLDs for 21 categories of diseases
and injuries, percentage of YLDs by age, ranking of prevalent
cases and YLDs due to the top 50 diseases and injuries in Iran,
time trends of the top 10 diseases and injuries with the highest age-
standardized prevalent cases and YLDs. Moreover, uncertainty
intervals were measured for more exact data visualization.

We also faced many limitations. Despite the use of data from
GBD 2015 for estimating the burden of diseases, the estimated
values have some crucial limitations due to lack of accurate data,
especially in developing countries. Modeling of data was limited
to causes and countries. Furthermore, due to computational
limitations, several sources of uncertainty were ignored including
redistributing and cleaning. In addition, the GBD 2015 estimates
were available only at the national level. Most importantly, the
results for developing countries were based mostly on modeling
compared to those for the more data-rich developed countries.

In conclusion, the present study is a comprehensive report of
the prevalence and years lived with disability of 310 diseases and
injuries by sex and age in Iran and its neighboring countries from
1990 to 2015.

Our results show that age-standardized YLDs decreased during
the 26-year period. Among neighboring countries, Afghanistan
had the highest age-sex-standardized YLDs per 100,000 and
Iran ranked seventh. Our findings could be used as a vital source
of information for future planning and implantation of health
programs, research, resource allocation, policies, and practices.
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