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Abstract
Background: we aimed to recap and highlight the major results of the Global Burden of Diseases, Injuries, and Risk Factors Study 2010
by mortality and morbidity to clarify the current health priorities and challenges in Iran.
Methods: We estimated Iran’s mortality and burden of 289 diseases with 67 risk factors and 1160 sequelae, which were used to clinically
present each disease and its disability or cause of death. We produced several measures to report health loss and status: all-cause mortalLW\FDXVHVSHFL¿FPRUWDOLW\\HDUVRIOLIHORVWGXHWRGHDWK <// KHDOWK\\HDUVRIOLIHORVWGXHWRGLVDELOLW\ </' GLVDELOLW\DGMXVWHGOLIH\HDUV
'$/<V OLIHH[SHFWDQF\DQGKHDOWK\OLIHH[SHFWDQF\IRUWKUHHWLPHSHULRGVDQG
Results::HIRXQGRXWWKDWOLIHH[SHFWDQF\DWELUWKZDV\HDUVLQPHQDQG\HDUVLQZRPHQ$OPRVWWKRXVDQGGHDWKVRFFXUUHGLQERWKVH[HVDQGDOODJHJURXSVLQ,QERWKPDOHVDQGIHPDOHVDQGDOODJHJURXSVLVFKHPLFKHDUWGLVHDVHZDVWKHPDLQFDXVH
RIGHDWKFODLPLQJDERXWWKRXVDQGOLYHV7KHPDLQFRQWULEXWRUVWR'$/<VZHUHLVFKHPLFKHDUWGLVHDVH  ORZEDFNSDLQ  
URDGLQMXULHV  DQGXQLSRODUGHSUHVVLYHGLVRUGHUV  7KHPDLQFDXVHVRIGHDWKXQGHU\HDUVRIDJHLQFOXGHGFRQJHQLWDODQRPDOLHV  SUHWHUPELUWKFRPSOLFDWLRQV  DQGRWKHUQHRQDWDOGLVRUGHUV  7KHPDLQFDXVHVRIGHDWKDPRQJ±\HDU
ROGVLQERWKVH[HVLQFOXGHGLQMXULHV  DQGLVFKHPLFKHDUWGLVHDVH  7KHKLJKHVWUDWHVRI</'VZHUHREVHUYHGDPRQJ\HDU
ROGVIRUERWKVH[HV SHU PDLQO\GXHWRORZEDFNSDLQRVWHRDUWKULWLVGLDEHWHVIDOOVDQGPDMRUGHSUHVVLYHGLVRUGHU7KH
PDLQULVNIDFWRUVWRZKLFKGHDWKVZHUHDWWULEXWDEOHDPRQJFKLOGUHQXQGHU\HDUVLQFOXGHGVXERSWLPDOEUHDVWIHHGLQJDPELHQW30SROOXWLRQ
WREDFFRVPRNLQJDQGXQGHUZHLJKW7KHPRVWLPSRUWDQWULVNIDFWRUVDPRQJWR\HDUROGVZHUHGLHWDU\ULVNVKLJKEORRGSUHVVXUHKLJK
ERG\PDVVLQGH[SK\VLFDOLQDFWLYLW\VPRNLQJDQGDPELHQW30SROOXWLRQ7KHSDWWHUQZDVVLPLODUDPRQJ\HDUROGV
Conclusion:$OWKRXJKQRQFRPPXQLFDEOHGLVHDVHVKDGWKHJUHDWHVWEXUGHQLQWKHFKDOOHQJHRIFRPPXQLFDEOHDQGPDWHUQDOGLVeases for health system is not over yet. Diet and physiological risk factors appear to be the most important targets for public health policy in
,UDQ0RUHRYHU,UDQLDQVZRXOGJUHDWO\EHQH¿WIURPHIIHFWLYHVWUDWHJLHVWRSUHYHQWLQMXU\DQGPXVFXORVNHOHWDOGLVRUGHUVDQGH[SDQGPHQWDO
FDUH3HUVLVWHQWLPSURYHPHQWLVSRVVLEOHE\VWUHQJWKHQLQJWKHKHDOWKLQIRUPDWLRQV\VWHPWRPRQLWRUWKHSRSXODWLRQKHDOWKDQGHYDOXDWH
current programs.
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Introduction
hile there is no doubt about the burden of common diseases and risk factors, especially in developed countries,
the Global Burden of Diseases, Injuries, and Risk Factors Study 2010 estimated the burden of a wide range of diseases,
health disorders, and risk factors for 187 countries for 1990, 2005
DQGE\VH[DQGDJH7KLVVWXG\TXDQWL¿HGWKHHSLGHPLRORJLFDOWUDQVLWLRQLQWKHPDMRULW\RIFRXQWULHVE\VLJQL¿FDQWLPSURYHment in life expectancy, decrease in childhood infectious diseases
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and maternal death, an increase in chronic diseases, especially
cardiovascular, and nonfatal health burden caused by mental disorders and musculoskeletal diseases.1–5
Globally, 52.8 million (95% UI: 51.6 – 54.1 million) deaths occurred in 2010 compared to 46.5 million (95% UI: 45.7 – 47.4
million) deaths in 1990. The pattern of diseases has changed in developing countries from communicable diseases to non-communicable diseases and injuries. In 1990, infectious diseases caused
15.9 million deaths (15,065.8 – 16,842.5), and cardiovascular diseases accounted for 25.6% of total morbidity. In 2010, 24.9% of
deaths were due to communicable diseases. Non-communicable
diseases caused 75.1% of all deaths.5 There is a great deal of interest in how these changes can be detected and addressed by health
systems for policymaking.
Iran’s health system restructuring, which started in 1980, succeeded in expanding the health system’s coverage of primary services, including family planning, vaccination, maternal and perinatal care, and children’s health and growth monitoring. Fertility
rate,6 under-5 mortality,7 and maternal mortality8,9 have decreased

0+)RURX]DQIDU6*6HSDQORX66KDKUD]HWDO

VLJQL¿FDQWO\GXHWRLQIHFWLRXVGLVHDVHFRQWURODQGSHULQDWDOFDUH10
The Iranian population is much largest and older now, and life
H[SHFWDQF\ KDV LQFUHDVHG VLJQL¿FDQWO\11,12 The change in distriEXWLRQRIGLVHDVHVKDVEHHQVLJQL¿FDQWGXULQJWKHSDVW\HDUV
necessitating revision of health targets for health system planning
and resource allocation.
,UDQ¶VEXUGHQRIGLVHDVHVWXG\SXEOLVKHGLQIRUWKH¿UVW
time highlighted the great mortality and burden caused by road
WUDI¿FLQMXULHV13 It gained a great deal of attention in different secWRUVOHDGLQJWRDGHFOLQHLQURDGWUDI¿FLQMXU\GHDWKVIURPPRUH
than 33,000 in 2005 to 19,000 in 2012. The case of air pollution is
an opposite example.14 Air pollution has been discussed in Iran for
years and has increased and extended to almost all cities. HowevHUODFNRIVXI¿FLHQWGDWDDERXWWKHPRUWDOLW\DQGGLVDELOLW\FDXVHG
by air pollution in Iran may be one reason for lack of serious intervention and attention from different sectors.14 These examples
highlight the necessity of estimating the burden of diseases and
risk factors for monitoring the health status of the community and
effective policymaking. There are multiple effective interventions
to improve health on national and subnational levels; however,
as resources are limited, determining priorities is the key. In this
SDSHUZHDLPWRSURYLGHVFLHQWL¿FHYLGHQFHZKLFKFDQEHFUXFLDO
for guiding policymaking.
Overall, the burden of 291 diseases and 67 risk factors was estimated for 1990, 2005, and 2010. In this paper, we attempt to
VXPPDUL]HDQGKLJKOLJKWWKHPDMRU¿QGLQJVRQWKHEXUGHQRIDOO
diseases and risk factors by death and morbidity to clarify the current situation of health priorities and challenges in Iran.

For modeling death and morbidity, data from all countries were
standardized by format and were aggregated. All available data
of a disease or sequela were used for modeling to inform country-level covariates and spatial analysis. The level of mortality or
prevalence of a sequela in Iran is informed primarily by the data
available from Iran, and then informed by country-level covariates such as income per capita, education, prevalence of smoking,
or mean BMI. Moreover, a spatial analysis based on the random
effects by super-region (regions are aggregated into seven superregions), region, and country, as well as space-time smoothing of
residuals helps to incorporate non-sampling variances and deviation from linear predictions. Finally, a combination of these techniques determines the level, which is different by cause and by the
parameter of interest (mortality analysis or estimating prevalence
of sequelae).
To estimate the number of deaths due to each GBD cause, data
from vital registration systems, death registries, verbal autopsy
studies, censuses, and demographic and health surveys were proFHVVHGWRDWWDLQVWDQGDUGDJHDQGVH[IRUPDW8QGH¿QHGFDXVHVRI
GHDWKZHUHUHGLVWULEXWHGDFURVVRWKHUGH¿QHGJURXSVRIFDXVHVRI
death based on the GBD cause list.
%ULHÀ\WKHQXPEHURIGHDWKVZDVPRGHOHGDVUDWH OQBUDWH DQG
cause fraction (logit cf) measures for death. We tested and used
more than 300 country-level covariates such as income per capita,
access to health system, prevalence of smoking, and different
metabolic and dietary risk factors. Each combination of covariates
and outcome was modeled by three methods of linear, space-time
VPRRWKLQJDQG*DXVVLDQSURFHVVUHJUHVVLRQ7KH¿QDOHQVHPEOH
method evaluates performance of each model by the external validity of each component model and pools all results to estimate
Methods
posterior distribution of the death variable (mortality rate or cause
Methods of estimating mortality and burden of diseases have fraction).
By a COD correct process, we took advantage of different
been discussed extensively in capstone papers published by The
15
amounts
of data at different levels of sub-causes under a GBD
Lancet. The burden of 289 diseases with 1160 sequelae and 67
risk factors was assessed for three time periods: 1990, 2005, and cause. For example, we estimated the total number of deaths, car2010. A sequela is a clinical presentation of a disease that pro- diovascular deaths, stroke deaths, and deaths by ischemic stroke
duces disability or causes death. One disease can have several se- and hemorrhagic stroke separately. We rescaled the number of
quelae, e.g., ischemic heart disease has three sequelae: myocardial FDXVHVSHFL¿F GHDWKV WR EH DGGHG XS LQWR WKH WRWDO QXPEHU RI
infarction, angina pectoris, and heart failure. Several diseases may deaths and parent causes (all CVD deaths and stroke deaths in this
have common sequelae (impairment sequelae), e.g., heart failure example) at each estimation unit.1,18
YLDs were calculated by multiplying the number of patients
is a sequela of both ischemic heart disease and cardiomyopathy.4
SUHYDOHQFH  KDYLQJ D VSHFL¿F VHTXHOD E\ WKH GLVDELOLW\ ZHLJKW
The Global Burden of Disease (GBD) studies produce several
measures to report health loss and status: all-cause death, cause- estimated in a separate study. Prevalence of the majority of seVSHFL¿FGHDWK\HDUVRIOLIHORVWGXHWRGHDWK <// KHDOWK\\HDUV quelae was estimated by a Bayesian meta-regression tool called
of life lost due to disability (YLD), disability-adjusted life years DisMod-MR.4
For each sequela, epidemiological data from published litera(DALYs), life expectancy, and healthy life expectancy. All meature,
country reports, and analyzed available datasets (such as
sures were estimated for each estimation unit: 187 countries, two
world
health survey, MONICA study, and STEP) were fed to
genders, three years (1990, 2005, and 2010), and 19 age groups
IURPHDUO\QHRQDWDO ¿UVWZHHN ODWHQHRQDWDO ¿UVWZHHNWR the software. Seven epidemiological parameters can be used in
GD\V SRVWQHRQDWDO ¿UVWPRQWKWRRQH\HDU ±\HDUV¿YH DisMod-MR, including incidence, prevalence, remission, case fatality (in terms of excess mortality, relative risk of mortality, with
year intervals until age 80, and above 80.1–5,16,17
/LIH H[SHFWDQF\ ZDV FDOFXODWHG E\ HVWLPDWHG DJHVH[VSHFL¿F FRQGLWLRQPRUWDOLW\ DQGFDXVHVSHFL¿FPRUWDOLW\UDWH'LV0RG
mortality rate. YLLs were calculated by multiplying the number MR has the capability of using country-level covariates in the
of deaths due to each cause at each estimation block by a reference analysis. DisMod-MR estimation includes two main steps. In the
life expectancy, calculated by accounting the lowest observed ¿UVWVWHSDOOHSLGHPLRORJLFDOSDUDPHWHUVZHUHXVHGLQDJHQHULF
mortality rate in each age group for each sex across all countries in compartmental model (including compartments of susceptible
2010. So, the lowest mortality rate that may be observed in an age SRSXODWLRQSDWLHQWVDQGGHDWKV 7KHRXWSXWRIWKH¿UVWVWHSFRQage group in a certain sex-country may be observed in another age WULEXWHGWRD¿UVWJXHVVRUHPSLULFDOSULRUGLVWULEXWLRQIRUUHJLRQ
group in a different sex-country. The reference life expectancy at VH[DQG\HDUVSHFL¿FDQDO\VLV VHFRQGOHYHO LQZKLFKRQO\ORFDO
data were used in the model. The posterior distribution of prevabirth was 86 years and similar for both genders.
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lence was eventually estimated and used.
Disability weights of different conditions were estimated by
population-based surveys including one telephone survey in the
United States and household surveys in Bangladesh, Indonesia,
Peru, and Tanzania.17
DALYs are prevalence-based and were calculated by adding
YLL to YLD at the estimation block. We did not incorporate discounting for YLL and so did not weight the outcome estimate by
age (no discounting and age weighting).2'H¿QLWLRQVDUHSURYLGHG
in Table 1.
Burden of disease attributable to each of 67 risk factors was calculated by comparing current distribution of each risk factor with
a theoretical minimum risk counterfactual distribution. Different
statistical methods such as space-time/GPR technique or metaregression (by DisMod-MR) were used to pool available data to
estimate prevalence of each risk factor by country, age, and sex.
The relative risk of mortality/morbidity was estimated by metaanalysis of current published literature or from recently published
systematic reviews. Attributable outcome fraction for each risk
factor was calculated by population-attributable fraction formula
using prevalence of risk factor, relative risk, and theoretical minimum risk distribution.

Where RR(x) is the relative risk at exposure level x, P(x) is the
(observed or estimated) population distribution of exposure, P’(x)
is the counterfactual distribution of exposure, i.e., the TMRED,
and m the maximum exposure level.16
The burden of each risk factor was multiplied by the attributable
risk fraction to calculate the attributable burden of the sequela to
the risk factor. Total burden of diseases attributable to the risk fac-

tor was the sum of the burden of all sequelae attributable to that
risk factor. Because the burden associated with each risk factor
was estimated separately, the total risk factor burden for a disease
could be greater than the total burden of the disease.16
Age-standardized mortality rate and DALYs per capita were
calculated using WHO standard population. Uncertainty intervals
were estimated by a Monte Carlo method, taking one thousand
draws of the posterior estimation of each parameter at every step.
&XPXODWLYH PRUWDOLW\ RI FDQFHUV ZDV HVWLPDWHG E\ DJHVSHFL¿F
mortality rates for the interval of zero to 80 years of age. Numbers
in parentheses are 95% credible intervals of the posterior distribution of the estimate.2,5

Results
Life expectancy at birth in Iran was estimated to be 71.6 years
(68.5 – 74.6) for men and 77.8 years (75.3 – 80.2) for women
in 2010. Healthy life expectancy for men was 61.5 years (58.5 –
64.6) and for women was 65.3 (62.4 – 68.3). The disability gap
(the proportional difference) between LE and HALE was notably
wider in young and middle age groups, denoting more healthy life
loss by the diseases morbidity in women under age 60 (Figure 1).
Overall, 351,814 (326,704 – 392,817) deaths occurred in 2010
in Iran, with 223,768 deaths (204,561 – 256,176) in men and
128,045 (111,220 – 148,610) in women. Non-communicable diseases were responsible for 76.4% of total deaths (74.0 – 79.1),
injuries caused 14.4% of total deaths (11.8 – 16.4), and communicable, maternal, neonatal, and nutritional diseases caused 9.2% of
all deaths (7.9 – 10.6) (Table 2).
All-cause mortality rate was 475.7 per 100,000 (441.7 – 531.1),
with a much higher rate of death in men (596.1: 544.9 – 682.4)
versus women (351.5: 305.3 – 408.0). Age-standardized mortality
rate was about 1.6 times higher in men. The largest gap between
men and women pertained to age 15 – 49 years, in which men die
2.36 times more than women on the average. Under-1 mortality

Table 1. Outcome measures for assessment of population health and burden of diseases in GBD 2010 study in Iran
2XWFRPHGH¿QLWLRQ

Unit of Measurement

All-cause mortality (rate): Total number of deaths, or rate by any cause.

7RWDOQXPEHURIGHDWKVPRUWDOLW\UDWHDJHVSHFL¿FGHDWKQXPEHU
and age-standardized mortality rate

&DXVHVSHFL¿FPRUWDOLW\QXPEHURIGHDWKVFDXVHGE\DGLVHDVH7KHGLVHDVHLVDUHDO
cause of death (not an intermediate cause or presentation at death).

7RWDOQXPEHURIFDXVHVSHFL¿FGHDWKVFDXVHVSHFL¿FGHDWKUDWH
and standardized mortality rate

Life expectancy: number of years expected to live at each age based on current ageVSHFL¿FUDWHVRIGHDWK

Number of years, different by age and sex

5HIHUHQFHOLIHH[SHFWDQF\OLIHH[SHFWHGLIWKHEHVWDJHVSHFL¿FPRUWDOLW\UDWHVDPRQJ
countries in 2010 are assumed for a population.

Number of years, different by age

YLL, years of life lost due to premature death: total number of potential years lost
based on reference life expectancy. It would be zero for a disease that does not cause
death, such as low back pain.

Total YLL, YLL per capita, age-standardized YLL per capita

YLD, years of life lost due to disability: number of years lost by disability of a sequela
compared with a healthy person. For example, one year living with a sequela with
disability weight of 0.05 yields 0.05 YLD. It would be zero if a disease is primarily
subclinical without disability such as aortic aneurysm.

Total YLD, YLD per capita, age-standardized YLD per capita

DALY, disability-adjusted life years, sum of total years lost due to death and total years
lost due to disability

Total DALYs, DALYs per capita, age-standardized DALYs per
capita

Healthy life expectancy, number of years expected to live free of any disability. A part
of life expectancy after extracting years lost due to disability.

Number of years, different by age
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8.1 (5.7, 11)

422.3 (354.3, 499.4)

0.8 (0.4, 1.5)

25.3 (19.7, 37.3)

781.9 (625.6, 960.3)

328.8 (241.6, 432.3)

355.5 (290.8, 439.3)

97.6 (52.2, 150.4)

Injuries

Transport injuries

Unintentional injuries
other than transport
injuries

Self-harm and
interpersonal violence

692 (507.3, 1085.8)

Diabetes, urogenital,
blood, and endocrine
diseases

1212.8 (923.1, 1511.5)

1403.9 (944.9, 2109.8)

Musculoskeletal
disorders

306.7 (247.5, 369.5)

Mental and behavioral
disorders

6.7 (4.2, 10)

102.1 (68.5, 147.5)

73.3 (47.7, 108.9)

182.1 (122.3, 260.9)

1204.7 (914.6, 1504.1)

382.8 (274.1, 533)

1386.5 (929.8, 2096.5)

233.2 (180.4, 288.7)

14.4 (8.4, 25.6)

238 (134.7, 396.1)

352.7 (246.6, 507.9)

59.1 (49.6, 71.9)

65.8 (46.4, 89.9)

372 (248.5, 553.1)

1173.6 (892.5, 1400)

Neurological disorders

Digestive diseases
(except cirrhosis)

Other non-communicable
diseases
Cardiovascular and
circulatory diseases
Chronic respiratory
diseases
Cirrhosis of the liver

703.3 (487.6, 1001.2)

3906.3 (3151.4, 4728.5)

6351.5 (5495.2,7255.3)

Neoplasms

23 (15.3, 33.6)

79.4 (58.5, 122.6)

32.8 (23.8, 43.9)

310.6 (213.3, 442.6)

504.6 (311.2, 754)

326 (228.4, 455.1)

1XWULWLRQDOGH¿FLHQFLHV
Other communicable,
maternal, neonatal, and
nutritional disorders
Non-communicable
diseases

16 (10.4, 24.4)

26.9 (19.2, 38.9)

Neonatal disorders

91 (59.8, 138.5)

286.8 (226, 361.3)

15.2 (3.4, 57.4)

15.2 (9.7, 23.2)

32.3 (25.9, 40.8)

26 (12.3, 68.7)

503.7 (374.1, 672.8)

4592.1 (3695.7, 5526.6)

Female

1282 (1032.3, 1597.2)

8415.4 (7394.9, 9502.9)

YLDs

Maternal disorders

Communicable,
maternal, neonatal, and
nutritional disorders
HIV/AIDS and
tuberculosis
Diarrhea, lower respiratory
infections, meningitis, and
other common infectious
diseases
Neglected tropical
diseases and malaria

All cause

DALYs

90.9 (45.7, 144.2)

253.3 (199.1, 327.1)

255.5 (170.6, 360.3)

599.7 (456.2, 776)

8 (5.3, 15)

309.2 (201.1, 677.1)

17.4 (11.8, 28.7)

73.5 (47.6, 108.3)

44.6 (38.3, 51.8)

24.5 (19, 36.6)

114.6 (96.8, 141.1)

1107.8 (830.3, 1337.3)

331.3 (155.9, 588.8)

414.1 (346, 490.4)

2445.2 (2080, 3135)

56.5 (37.7, 98.8)

15.4 (9.5, 25.7)

471.9 (275.3, 723.2)

10.8 (6.6, 15.9)

10.9 (5.9, 19)

195.8 (148.4, 255.5)

17.1 (14, 20.7)

778.3 (564, 1057.4)

3823.2 (3319.6, 4639.1)

YLLs

1.8 (0.9, 2.8)

5 (4, 6.2)

5.6 (3.9, 7.5)

12.4 (9.8, 15.6)

0.3 (0.2, 0.5)

10.8 (7.7, 19.8)

0.5 (0.3, 0.8)

2.9 (1.9, 4.4)

2 (1.7, 2.3)

.9 (.7, 1.3)

5 (4.3, 5.8)

62.2 (48.1, 71)

4 (1.9, 7)

14.7 (12.5, 17.2)

103.1 (87.9, 122.3)

1.3 (0.8, 1.9)

0.3 (0.2, 0.6)

5.5 (3.2, 8.4)

0.2 (0.1, 0.3)

0.2 (0.1, 0.3)

4.5 (3.6, 5.6)

0.5 (0.4, 0.6)

12.5 (9.9, 15.7)

128 (111.2, 148.6)

Deaths

267.5 (190.4, 373)

727.9 (620.4, 859.9)

1136.2 (785.5, 1456.2)

2131.6 (1681.7, 2554.1)

1155.5 (854.4, 1514.5)

608.8 (465.7, 992.3)

1268.7 (949.5, 1736.6)

283.1 (235, 331.7)

84.4 (66.4, 106.2)

53 (42.5, 74.1)

458.2 (340.9, 631.2)

2062.8 (1871.9, 2305.9)

736.3 (499, 1045.8)

603.2 (515.5, 719)

7313.9 (6546.9, 8345.3)

115.5 (87.2, 157.3)

217.2 (151.1, 304.5)

684.3 (410.6, 1016.7)

. (., .)

39.4 (26.7, 56.9)

341.4 (273.9, 422.6)

142.8 (123.1, 166)

1540.6 (1223, 1886)

10986 (9879.3, 12381.1)

DALYs

YLDs

Male

21.9 (14.3,31.5)

180.4 (122.6, 262.4)

141.6 (93.1, 201.2)

343.8 (234.1, 492.9)

1150.7 (849.6, 1511.4)

287 (213.1, 383.4)

1120.9 (828.7, 1532.8)

189.3 (150, 229.9)

16.8 (9.2, 30.3)

1.2 (.6, 2.1)

258.8 (148.6, 427.4)

79.6 (55, 111.2)

376.8 (248.1, 573.3)

9.7 (6.8, 13.3)

3490.7 (2845.5, 4208.4)

26.6 (18.3, 38.3)

201.1 (136.2, 289.8)

45.5 (32.7, 60.9)

. (., .)

17.6 (11.4, 26.3)

95.5 (59.1, 149.3)

31.7 (21.1, 45.7)

417.9 (318.4, 546)

4252.4 (3495.4, 5106.3)

Table 2.7RWDOQXPEHURIGHDWKV<//V</'VDQG'$/<V WKRXVDQGV ORVWLQ DOODJHV

YLLs

245.6 (166.9, 352.8)

547.5 (463, 658.7)

994.6 (639.6, 1304.8)

1787.8 (1366.2, 2174.9)

4.8 (3.1, 9.8)

321.8 (224.4, 717.6)

147.8 (75.7, 308.6)

93.8 (64.7, 127.8)

67.6 (52.3, 83.9)

51.8 (41.4, 73)

199.3 (169.4, 238.7)
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Figure 2. 3URSRUWLRQRIFDXVHVRIGHDWKDPRQJFKLOGUHQXQGHU

rate (total number of deaths in this age group) was 2,227.8 per
100,000 (1,665.4 – 2,940.7), and under-5 mortality rate was 550.9
per 100,000 (425.5 – 729.1). 5q0 or probability of death before the
¿IWKELUWKGD\ZDVHVWLPDWHGWREH ± IRUJLUOVDQG
boys. The lowest death rate belonged to females aged 5 – 14, at
30.2 per 100,000 (23.3 – 39.1). Two hundred (120 – 299) mothers
died because of pregnancy and childbearing complications, with a
total maternal death rate of 0.89 per 100,000 (0.53 – 1.32). 45q15,
or cumulative probability of death between 15 and 60 years of
age was 7.6% (5.7 – 10.0) for women and 15.25% (11.1 – 20.2)
for men.
A total of 33,821 deaths (26,122 – 44,756) occurred in both
males and females under 5, with 478 deaths (299 – 755) due to
diarrheal diseases and 1,974 (1,323 – 2,814) due to lower respi308 Archives of Iranian Medicine, Volume 17, Number 5, May 2014

ratory infections. However, the most important causes of death
among children under 5 included, in descending order, congenital anomalies, causing 6,149 deaths (2,766 – 10,567); preterm
birth complications, causing 6,089 deaths (4,240 – 8,331); and
lower respiratory infections, responsible for 1,974 deaths (1,323 –
2,814) (Figure 2). The pattern is similar in both sexes for deaths,
<//VDQG'$/<V$VIRU</'VIRUERWKVH[HVLURQGH¿FLHQF\
anemia, causing 115,664 YLDs (75,837 – 169,774); diarrheal diseases, responsible for 48,928 YLDs (28,858 – 77,535); and thalassemia, causing 16,591 YLDs (10,754 – 24,665), were the most
important causes of disability in descending order of magnitude.
As for deaths and DALYs attributable to risk factors, the following are the top causes among children under 5, in descending
RUGHU RI PDJQLWXGH LURQ GH¿FLHQF\ VXERSWLPDO EUHDVWIHHGLQJ

0+)RURX]DQIDU6*6HSDQORX66KDKUD]HWDO

Figure 3.3HUFHQWRIGHDWKVDWWULEXWDEOHWRPDLQULVNIDFWRUVLQFKLOGUHQXQGHUERWKVH[HV,UDQ

Figure 4.3HUFHQWRI'$/<VDWWULEXWDEOHWRPDLQULVNIDFWRUVLQFKLOGUHQXQGHUERWKVH[HV,UDQ

childhood underweight, smoking (secondhand), and ambient particulate matter (PM) pollution (Figures 3 and 4).
The most important cause of death in 2010 was ischemic heart
disease, with 89,250 deaths (77,673 – 97,058). This condition was
responsible for 25.4% (21.3% – 28.3%) of all deaths (25.9% in

men and 24.7% in women) (Figures 5 and 6). Road injuries, at
27,486 (20,459 – 37,330); ischemic stroke at 19,870 (16,765 –
23,464); and hemorrhagic stroke at 17,003 (14,035 – 21,631) were
the next most important causes of death overall. The cumulative
risk of cancer from birth to age 80 was 17.3% (15.2% – 19.6%)
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Figure 5. Main causes of death in men, 2010

Figure 6. Main causes of death in women, 2010

for men and 10.9% (9.7% – 12.6%) for women. Stomach cancer
has the highest lifetime risk in men, followed by prostate cancer,
whereas for women, breast cancer has the highest cumulative risk
followed by stomach cancer. Figure 7 demonstrates the cumulative risk of different cancers up to 80 in 2010 in Iran and Figure
8 demonstrates the risk of mortality caused by different cancers
in Iran 2010. The main causes of DALYs in men and women are
demonstrated in Figures 9 and 10 respectively.
Among 15 to 49-year-olds, road injuries and ischemic heart
disease were the top two causes of deaths for men and women,
IROORZHGE\VHOIKDUPRWKHUFDUGLDF FLUFXODWRU\GLVHDVHV¿UH
and stroke. Drug use disorders, HIV/AIDS, and interpersonal violence were other main causes of deaths in men. Maternal disorders ranked nineteenth among causes of death in women (Figures
11 and 12).
The two main causes of disability among both men and women
were low back pain (946,543 YLDs: 648,563 – 1,295,848) and
major depressive disorder (815,342 YLDs: 525,734 – 1,255,597).
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Major depressive disorder caused the highest fraction of YLDs
and DALYs in women, while low back pain was the most important cause of disability in men. Osteoarthritis and other musculoskeletal disorders contributed to more YLDs in women than
men, while a reverse pattern is observed for road injuries and falls.
5RDG WUDI¿F LQMXU\ KDV WKH KLJKHVW SULRULW\ DQG WRS UDQN E\ WKH
number of deaths and YLLs compared with other causes in men
(Figure 13).
Dietary risks (527,114 DALYs: 449,012 – 603,302) and high
body mass index (521,247 DALYs: 424,188 – 630,325) were
the most important risk factors in 15 to 49-year-olds. The next
most important risk factors included occupational risks (460,154:
336,709 – 608,662), drug use (397,028: 264,827 – 630,172), high
blood pressure (307,572: 227,805 – 391,703), physical inactivity (258,906: 207,562 – 313,749), smoking (227,515: 171,465
– 289,648), high fasting plasma glucose (211,910: 157,771 –
276,534), ambient PM pollution (201,548: 163,351 – 241,603),
and high total cholesterol (190,140: 136,263 – 247,790). Men had

0+)RURX]DQIDU6*6HSDQORX66KDKUD]HWDO

Figure 7. Cumulative risk of different cancers, up to age 80, Iran, 2010

Figure 8. Cumulative risk of mortality caused by different cancers, up to age 80 in Iran, 2010
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Figure 9.0DLQFDXVHVRI'$/<VLQPHQ

Figure 10.0DLQFDXVHVRI'$/<VLQZRPHQ

Figure 11.0DLQFDXVHVRI'$/<VLQPHQ±\HDUV
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Figure 12.0DLQFDXVHVRI'$/<VLQZRPHQ±\HDUV

higher DALYs and number of deaths attributable to dietary risk
factors and physical inactivity in 25 to 49-year-olds (351,047 and
7,000, respectively) than women (176,067 and 3,177, respectiveO\ $OFRKROXVHUDQNV¿IWKDPRQJ'$/<VLQPHQ  EXW
is much lower in women (126,099). Drug and alcohol use contribute to the highest DALYs among 25 to 29-year-old men (138,902
DALYs and 1303 deaths). The number of DALYs and deaths
attributable to ambient PM pollution is higher in men (137,397
DALYs and 2,862 deaths) than women (64,151 DALYs and 1,267
deaths) between 25 and 49 years old, and highest in men 45 to 49
years old (47,579 DALYs and 1,160 deaths), (Figures 14 and 15).
As expected, DALYs and deaths attributable to smoking are
higher among men (193,561 DALYs and 3,725 deaths) than
women (33,954 DALYs and 530 deaths) in all ages from 25 to
49 years old. And also as expected, the proportion of DALYs
and deaths attributable to secondhand smoke is higher in women (11.8% of DALYs and 15.2% of deaths) than men (2.8% of
DALYs and 3.1% of deaths).
A large fraction of deaths and DALYs loss occur after age
50. A total number of 250,411 deaths (226,719 – 282,548) and
6,496,964 DALYs (5,884,831 – 7,287,661) occurred in this age
group in 2010 in Iran. A total of 47.3% of all deaths across all
ages occurred in 70+ year olds (166,470: 152,839 – 183,607)
and 23.9% have occurred in 50-69 year olds (83,941: 73,880
±   7KH ¿JXUHV IRU WKH IUDFWLRQ RI '$/<V LQ  \HDU
olds (2,524,562: 2,316,532 – 2,763,786) and 50 – 69 year olds
(3,972,403: 3,568,298 – 4,523,876) amount to 13.0% and 20.5%
of total DALYs in all age groups, respectively. Ischemic heart disease was the main cause of death among males, causing 33.1%
of deaths (34,010: 28,738 – 38771) in 70+ year olds and 32.1%
of all deaths (17,701: 13,635 – 20,626) among 50 – 69 year olds.
Ischemic heart disease is the most important cause of death in females, as well, causing 33.2% of all deaths among 70+ year olds
(21,131: 17,363 – 24,208) and 27.5% of all deaths among 50 – 69
year olds (7,920: 6,094 – 9,499). The second main cause of death
is ischemic stroke among 70+ year olds (9.3% of total deaths in
that age group) causing 15,513 deaths (12,702 – 18,817), and
hemorrhagic and other non-ischemic stroke among 50-69 year
olds (5.5% of total deaths in that age group) causing 4,620 deaths
(3,626 – 6,052). The pattern is similar in men and women.
$V IRU '$/<V LVFKHPLF KHDUW GLVHDVH VWLOO UDQNV ¿UVW LQ ERWK

sexes in 70+ years old (611,105: 532,624 – 672,072) and 50-69
year olds (720,142: 583,864 – 819,937). Ischemic stroke ranks
second among 70+ year olds in terms of DALYs (165,736:
138,154 – 200,160). However, the second most important cause
of DALYs among 50 – 69 year olds is low back pain (322,629:
220,604 – 437,654). Low back pain is also the most important
cause of YLDs, both among 70+ year olds (125,236: 86,205 –
169,680) and 50-69 year olds (720,142: 583,864 – 819,937).
Generally speaking, it is noticeable that health loss by morbidity
of diseases, YLD, is much higher in 70+ year olds than younger
age groups such that the mean YLD per 100,000 people increases
from 11,857 (9,806 – 14,068) in the 15 – 49 age group to 19,602
(16,101 – 23,303) in the 50 – 69 age group, and increases sharply
still among 70+ year olds to 27,365 (22,454 – 32,733) per 100,000
people (Figure 16). The main causes of YLDs among 70+ year
olds in both sexes include: low back pain with YLD per 100,000
people of 4743.8 (3265.3 – 6427.3), osteoarthritis (2054.9: 1343.8
– 2966.8), diabetes (2047.5: 1389.9 – 2862.1), falls (1563.4:
1084.0 – 2213.5), and major depressive disorder (1468.9: 943.7
– 2231.9). The main causes of YLD among 50 – 69 year olds
in both sexes are the following (per 100,000 people): low back
pain (3716.7: 2541.4 – 5041.8), osteoarthritis (1946.8: 1259.1 –
2832.7), major depressive disorder (1878.1: 1181.5 – 2876.3), and
diabetes (1254.7: 863.8 – 1771.7).
As for deaths attributable to risk factors among 70+ year olds,
dietary risks (63,931: 56,663 – 71,194), high blood pressure
(61,705: 52,093 – 70,134), high body mass index (24,130: 19,278
– 28,955), physical inactivity (19,639: 15,816 – 23,428), ambient
air pollution (16,754: 13,584 – 20,398), tobacco smoking (15,658:
11,730 – 20,449), high total cholesterol (14,756: 9,630 – 20,522),
and high fasting plasma glucose (13,916: 10,051-18,080) are the
most important risk factors of death in descending order of magnitude (Figure 17). The main risk factors among 50 – 69 year olds
to which deaths are attributable include: dietary risks (33,753:
29,380 – 37,570), high blood pressure (29,002: 24,228 – 33,327),
high body mass index (17,213: 14,082 – 20,449), tobacco smoking (13,281: 10,697 – 15,940), physical inactivity (12,235: 9,668
– 14,861), high total cholesterol (12,007: 8,802 – 15,392), ambient air pollution (11,032: 9,132 – 12,921), and high fasting plasma
glucose (9,163: 6,491 – 12,080), demonstrated in Figure 18.
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Figure 14.'$/<VDWWULEXWDEOHWRPDLQULVNIDFWRUVLQPHQ±\HDUVROG,UDQ

Figure 15.'$/<VDWWULEXWDEOHWRPDLQULVNIDFWRUVLQZRPHQ±\HDUVROG,UDQ

The burden of disease in 2010 was dominated by non-communicable diseases. Injuries and maternal/infectious diseases account*%'SURYLGHVDVFLHQWL¿FDOO\VRXQGVNHWFKRIWKHGLVWULEXWLRQ ed for 30% of the total burden. This picture varies by age, and
of diseases and risk factors at the national level in Iran in 2010. LQMXULHVDUHDPRUHVLJQL¿FDQWVRXUFHRIEXUGHQLQ\RXQJDGXOWV
Several indicators have been used for assessing the level of health 15 – 49 years, especially males, with 30% of DALYs and 47% of
in Iran. Life expectancy and healthy life expectancy in Iran are total YLLs.
As for children under 5, congenital anomalies, preterm birth
increasing faster than other countries at the global scale, and are
complications,
and lower respiratory infections are the top three
higher in women compared to men - the same pattern observed at
the global scale. The gap between LE in men and women is bigger causes of death, YLLs, and DALYs, ahead of birth trauma, diin middle age, showing that a higher proportion of disease burden arrheal diseases, neonatal sepsis and other neonatal infections,
in women is caused by disability, in contrast to men, who have a DQG RWKHU QHRQDWDO GLVRUGHUV +RZHYHU LURQGH¿FLHQF\ DQHPLD
greater level of burden due to high rates of death from injuries and and diarrheal diseases still persist and are the top causes of YLDs
drug abuse. As a result, the proportion of YLL/YLD is lower for among children under 5. These results accompany the low rate
of maternal mortality, suggesting that better maternal care may
women than men.

Discussion
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Figure 19. Top diseases and risk factors causing burden in Iran compared to global levels, developed, and developing countries

have changed the disease pattern among children under 5. The
risk factors responsible for the majority of DALYs include ironGH¿FLHQF\DQHPLDVXERSWLPDOEUHDVWIHHGLQJDQGFKLOGKRRGXQderweight, which implies that improvement of maternal and child
care is a necessity.
The burden of disease in all ages is dominated by cardiovascular
diseases (especially ischemic heart disease (IHD)), low back pain
DQGQHFNSDLQXQLSRODUGLVHDVHDQGURDGWUDI¿FLQMXU\:KLOHWKH
burden of IHD and injury results primarily from death,19, 20 musculoskeletal and mental diseases are debilitating and are responsible
for a large number of YLDs.4 With increasing life expectancy and
population aging, these diseases will be the main source of burden
and a challenge for the Iranian health system for years.
The highest fraction of deaths occur after 50 years; the most important causes of death in these groups are ischemic heart disease,
and ischemic and hemorrhagic strokes. Apart from deaths, the
quality of life decreases in older ages as YLDs per capita sharply
increase in 50+ age groups. The main sources of disability among
the elderly consist of chronic diseases such as low back pain, osteoarthritis, major depressive disorder, and diabetes, all of which
require appropriate primary and secondary prevention methods
that have not been foreseen in the current health care system in
Iran. It can be predicted that following the increase in mean age
in Iran over coming years, the fraction of deaths and burden of
different disabilities in the elderly will increase as well. There
should be policies to envision the growing need for special care
that should be provided to the elderly and their families in Iran in
order to deal with deaths and disabling conditions and maintain
the quality of their life.
Iran’s remarkable success in maternal and child health has decreased communicable and maternal burden, although diarrhea

DQGORZHUUHVSLUDWRU\LQIHFWLRQEXUGHQVDUHVWLOOVLJQL¿FDQW7KH
health system should push this effort to access remote places and
improve patient care and prevention, since children still die from
diarrhea and pneumonia. Improving vaccination against diarrhea
and pneumonia pathogens, such as rotavirus and RSV, can be a
good strategy. Although there is good access to improved sources
of water and sanitation in Iran, maintaining the system’s quality
LV DOZD\V D SULRULW\ LQ FRQWUROOLQJ GLDUUKHD ,URQ GH¿FLHQF\ DQG
suboptimal breastfeeding still cause the largest burden in children,
with the current focus of primary health care system in Iran on
maternal and child health. Protecting children from exposure to
tobacco smoke and air pollution should be a priority of the government and community by implementing necessary laws to reduce smoking, limit smoking in public areas, reduce air pollution,
and educate families.
More than 57% of deaths in 2010 were caused by cardiovascular diseases and cancers. The burden of IHD was twice as high
as that of stroke, although both have common physiological and
behavioral risk factors. The most important risk factor groups are
dietary risks and physiological risk factors, including high body
mass index, high blood pressure, high fasting plasma glucose,
high blood cholesterol, physical inactivity, and smoking.21 Several interventions and preventive methods can reduce exposure to
these risk factors. Training programs on balanced nutrition, limiting daily caloric intake, and increasing physical activity can reduce obesity and its consequences. Controlling obesity decreases
blood pressure and glucose intolerance and increases cholesterol
PHWDEROLVPZKLFKVLJQL¿FDQWO\UHGXFHVWKHULVNRIFDUGLRYDVFXlar disease. Successful prevention of diabetes by medications such
DVPHWIRUPLQKHDOWKEHQH¿WRIMRLQWWUHDWPHQWE\VWDWLQVEORRG
pressure-lowering medicines, and aspirin (called Polypill) suggest
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effective programs that can be implemented in the current health
system structure.22–24 Preventive drug treatment can be a quick intervention for controlling the burden of cardiovascular diseases
and can be delivered with the reliable coverage of the current Iranian health system.
After smoking, dietary risk factors are the most important behavioral risk factors. More than 8.5% of total DALYs can be attributed to dietary risks, which strike primarily through cardiovascular disease, diabetes and endocrine diseases, and to a lesser
extent through cancer. Diets low in fruits and vegetables, high in
sodium, low in whole grains, low in omega-3 fatty acids and high
LQWUDQVIDWVDQGORZLQ¿EHUDUHWKHPDMRUFXOSULWV(QFRXUDJLQJ
the population to eat a healthy diet and limit salt and trans fat
intake requires contributions from different sectors such as agULFXOWXUH HGXFDWLRQ DQG KHDOWK FDUH &KLOGUHQ FDQ EHQH¿W IURP
complimentary fruit and milk distribution in the schools and training families to replace calories from other sources with fruit, vegetables, and milk.
Road injury is the second-leading cause of death in Iran, with
27,000 deaths in 2010. The age-standardized death rate is more
than twice the global average. One out of 200 men aged 15 to
\HDUVGLHGLQURDGWUDI¿FDFFLGHQWV7KLVSUREOHPKDVEHHQD
PDMRUWKUHDWWRSHRSOH¶VKHDOWKVLQFHLWZDVQRWHGIRUWKH¿UVWWLPH
LQ,UDQ¶V¿UVWJOREDOEXUGHQRIGLVHDVHVWXG\LQ13,25–27 Improving road safety, enforcing safe driving laws, requiring use of
seatbelts, and improving quality and safety of cars should be a priority of the health system in cooperation with other departments
such as the police, policymakers, and industries. Iran’s government should take responsibility for implementing a coordinated
LQWHUGLVFLSOLQDU\SURJUDPWRUHGXFHWUDI¿FDFFLGHQWV28–32
Cancer is the second most frequent cause of death and the second highest burden by YLLs. The most important cancers in Iran
are gastric cancer (sixth-leading death rate) and lung cancer (eleventh), followed by breast cancer (twelfth).33 Tobacco use is the
most important risk factor for lung cancer which, along with diet,
also increases the risk of gastric cancer. Aggressive tobacco control is important to reduce the risk of these two cancers as well
as the burden of cardiovascular disease. Increasing free access
to mammography as a cost-effective preventive intervention for
EUHDVWFDQFHUFDQUHGXFHWKHEXUGHQRIEUHDVWFDQFHUVLJQL¿FDQWO\
High body mass index is a risk factor for breast cancer as well.
In terms of total DALYs and disability, the burden of musculoskeletal diseases and mental health is prominent in Iran. Low
back and neck pain cause 11.4% of total DALYs, and unipolar
GLVRUGHUV $V QR VLJQL¿FDQW ULVN IDFWRU LV UHVSRQVLEOH WKH
main strategy should focus on increasing disease care and rehabilitation. Osteoarthritis and back pain limit physical activity, and
decreased physical activity increases the risk of cardiovascular
disease and reduces cognitive health in older people. One percent
of DALYs is attributable to drug abuse. This contributes to the
largest proportion of DALY between 20 and 30 years of age.
/RZSK\VLFDODFWLYLW\DQGSK\VLFDOLQDFWLYLW\LVWKH¿IWKPRVW
important risk factor in terms of DALYs (4.6% of total DALYs).
Encouraging physical activity for all ages should be considered as
part of any program aiming to reduce the burden of cardiovascular diseases, diabetes and endocrine disorders, and cancer. A large
burden of cardiovascular disease can be attributed to ambient air
pollution (PM2.5).14 Air pollution has been proven as an important cause of lower respiratory infection and it predisposes children to other infectious diseases. A main source of air pollution
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is the dust in the air which has become a major challenge in Iran
over recent years. This problem needs long-term planning and international cooperation to reduce the PM2.5 concentration and its
health effects. In Tehran and other large cities and some industrial
cities, the main source of air pollution is manmade, disseminated
from cars and factories, that can be addressed locally by a strong
commitment of national and local authorities.
Comparing the leading diseases in Iran to those in other countries, ischemic heart disease, low back pain, road injuries, and major depressive disorder are the top four causes of burden in Iran,
similar to other developing and developed countries. However,
certain diseases such as congenital anomalies and preterm birth
complications are more common in Iran, highlighting the importance of maternal care. Regarding risk factors, Iran’s pattern is
very similar to that of developed countries. The top risks causing
burden in Iran are dietary and physiological risk factors that are
more similar to those in developed, rather than developing, countries (Figure 19).
Iran’s health system restructuring was a successful move toward
expanding health services and care over most parts of the country.
It was designed to provide access to preventive health interventions, vaccinations, improve water and sanitation, and control
environmental risks. GBD 2010 showed that the main source of
burden is non-communicable diseases and metabolic plus dietary
risk factors. The rapid health and epidemiological transition in
Iran has imposed new challenges on the health system as well
as the national and subnational policies. Addressing these chalOHQJHVUHTXLUHVDÀH[LEOHDQGUHVSRQVLYHVWUXFWXUHVXSSRUWHGE\
infrastructure and necessary human resources. Universal and rural insurance and family medicine are necessary to improve access to and quality of health care. Some preventive interventions
such as monitoring blood pressure and follow-up of diabetics or
free access to cholesterol-lowering and antihypertensive drugs for
eligible people, can be incorporated into health system services
through improvements to the current structure. For many risk
factors, such as dietary risks, physical inactivity, smoking, and
more importantly, mental health and musculoskeletal health, the
current health system needs improved infrastructure and empowerment through recruiting more skilled health professionals and
ORQJWHUPSODQQLQJVXSSRUWHGE\OHJLVODWRUV,UDQFDQEHQH¿WIURP
decentralization of public health management if it is supported by
reliable health data at the local level, followed over time. Restructuring the health system to deal with non-communicable diseases
is the most important topic. The Iranian health system was designed for controlling communicable diseases and reducing maternal and child death. Recently, there have been incentives for
integrating interventions for prevention of or screening for certain
non-communicable diseases, but this is not an effective method
under current circumstances. We have to restructure our health
system to have a core of NCD prevention and control and implement a number of programs to improve maternal and child health
and prevent communicable diseases.
The GBD 2010 study has certain limitations, as well. Some of
the limitations are inherent in the nature of the study. First, the
WKHRUHWLFDO PLQLPXP ULVN H[SRVXUH GLVWULEXWLRQ KDV QR VSHFL¿F
GH¿QLWLRQDQGLWPD\QRWEHFRQVLGHUHGVLPLODUDFURVVQDWLRQV
Second, relative risks are taken from large international metaanalyses, and there may be cross-country differences. However,
there are studies demonstrating that despite other lifestyle and environmental risk factors for infectious diseases, the relative risks

0+)RURX]DQIDU6*6HSDQORX66KDKUD]HWDO

for metabolic risk factors are somehow similar between countries.
Third, relative risks differ for mortality and incidence of the disHDVH$QG¿QDOO\GLVDELOLW\ZHLJKWVDUHQRWFDOFXODWHGVSHFL¿FDOO\
for the country under study and are taken from global studies.
7KHQH[WFDWHJRU\RIOLPLWDWLRQVLVVSHFL¿FWR,UDQ7KHPDMRU
challenge was the lack of nationally representative and accurate
GDWDERWKRQGHDWKDQGRQGLVHDVHVRUVHTXHODH6SHFL¿FDOO\GDWD
RQPRUWDOLW\KDYHVLJQL¿FDQWGHIHFWVRILQFRPSOHWHQHVVDQGPLVFODVVL¿FDWLRQ34–36 Data on morbidity are too scarce and of low
quality. The scarcity of data makes it impossible to estimate burden at the subnational level in order to measure inequalities across
provinces in Iran. Another challenge is the poor cooperation of
research bodies in sharing the data. The Ministry of Health should
take the lead and supervise the health information system, gather
and clean available data systematically, and take on the responsibility of data warehousing at the national level. Also, it is the
responsibility of the Ministry of Health to create a network of
research entities in Iran to improve collaborations for studies that
can be more representative of the Iranian population.
It is also necessary to recognize that health policies are not restricted to the health sector. There are several sectors outside the
health system that can affect the health status of people, are related to the health sector, and should be involved in policy planning.
It is the duty of the Ministry of Health to improve inter-sectoral
collaborations in policymaking.

demographic study sites and disease registries and can provide
LQYDOXDEOHORZFRVWGDWDFULWLFDOIRUFRVWHI¿FLHQF\DQDO\VLV
The GBD 2010 project may convey several messages, but the
most important to health policy-makers in Iran, as well as all other
countries across the world, is that rigorous measurement of health
VWDWXV LV WKH ¿UVW DQG LQGLVSHQVDEOH VWHS IRU SODQQLQJ SURJUDPV
aimed at disease prevention, health promotion, and health system performance assessment at both the national and subnational
scales.
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