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Abstract: Considering the centrality of age and sex in determining population changes, it is crucial to study age-
sex reports in population censuses in data evaluation process. In this study, the age-sex distributions of Iran’s
population at both national and provincial levels 2016 over the past four censuses from 1996 to 2016 using various
demographic indicators such as population pyramids, age ratios, sex ratios, the United Nations combined index,
as well as Whipple’s and Myers’ indices were examined. The analysis of index values across national and most of
provinces reveals that the accuracy of the 2006 census is generally lower compared to the other three censuses.
The census accuracy from 1996 to 2006 declined and from 2006 to 2016 was improved. However, there is a
decreasing trend toward differences in the accuracy of data between genders, and in the age-sex distribution among
provinces, indicating a convergence over the period under review. Provinces of Gilan, Mazandaran, Isfahan and
East Azerbaijan consistently demonstrated the highest accuracy in most indicators, while provinces of Hormozgan,
Kohgiluyeh-BoyerAhmad, Ilam, Kerman, Qom, Bushehr, and Sistan and Baluchistan exhibited the lowest
accuracy. These findings contradict other studies noting lower accuracy for the 2011 census and common
evaluation indicators do not support such a conclusion at either the national or provincial levels. Regarding
population dynamic, traditional evaluation methods are insufficient, and more accurate approaches should be used
for studying and evaluating census data.
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Introduction

The primary source of age and sex data is censuses. The first step in assessing the quality
of censuses is to examine their age and sex distribution. In Iran, most studies that utilize
census data start by analyzing age and sex distribution. However, there are varying
opinions on the quality of these data. For instance, Koosheshi (2018) considers the 2011
census contains more errors compared to previous censuses and the 2016 census, while
Abbasi (2017) argues that the quality of the 2011 and 2016 censuses is similar and even
better than the 2006 census. As a result, the evaluation of censuses remains a topic of
debate. That is why this study was conducted to assess simultaneously the four most recent
censuses from duration of 1996 to 2016 at a finer level, provincial level, to gain a deeper
understanding of the quality of these censuses through the changes in age and sex
indicators.

Method and Data

In the present article, the evaluation of the population of the country and its provinces in
the censuses of 1996, 2006, 2011 and 2016 was carried out using detailed methods of age
and sex reporting. This evaluation included calculating age and sex ratios, the index of
combined figures, the Whipple’s and Myers’ indicies, and also drawing age-Sex
population pyramids. The number of Iran’s provinces in the censuses of 1996 to 2016 were
26, 30, 31 and 31 respectively. To ensure provincial indices comparable, the population
of the provinces in the 1996, 2006 and 2011 censuses were reconstructed according to
changes in the country’s divisions based on the census of 2016.

Findings

The average deviation index of the age ratio from 100 for the country and provinces in the
censuses of 1996 to 2016 separated by gender was 0.48, 2.5, -0.95 and -0.59 for women
and -0.4, 0.83, -1.06, and -0.61for men. At the provincial level during these censuses, the
lowest values for women were in Tehran, Golestan, Kohgiluyeh and BoyerAhmad, and
Qom, while the highest values were in Sistan and Balochistan, Ardabil, and llam. The
provinces with the lowest values for men during these years were Kurdistan, Tehran,
Kohgiluyeh and BoyerAhmad, and Kerman, while the highest values were in Sistan and
Balochistan, Qom, North Khorasan and Kurdistan. The sex ratio for the entire country in
the censuses of 1996 to 2016 was 103.28, 103.57, 101.75, and 102.72, respectively. The
sex ratio of the reconstructed population in most provinces except for Bushehr and to some
extent Yazd, matches the national value. Based on the combined figures index, the
accuracy of the age-sex distribution of the country's population in the 2006 census was
lower than the other three censuses, but improved in the subsequent two censuses with
2016 being approximately three times more accurate than 2006. In the years 1996, 2006,
2011, and 2016, the provinces of Mazandaran, Hormozgan, Kohgiluyeh and BoyerAhmad
and Qazvin respectively had the least accuracy, while Tehran, East Azerbaijan, Alborz,
and East Azerbaijan respectively had the best accuracy.
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Moreover, the results of the Whipple’s index in the censuses of 1996, 2006, 2011 and 2016
for women in the country were approximately 109, 113, 104, and 104, respectively andfor
men, the index values were 109, 110, 104, and 104 for the same years. The Whipple’s
index of the reconstructed population in almost all provinces of the country increased from
the 1996 census to 2006 census and decreased in the other two censuses indicating an
improvement in the data accuracy and a reduction in age rounding to numbers ends in zero
and five. The Myers’ index obtained for the censuses from 1996 to 2016 shows that age
reporting in all censuses was at a satisfactory level in terms of numerical preference. The
Myers’ index for both genders in 2011 census and 2016 was almost equal, with the highest
index value observed in 2006 for both genders. Additionally, the age heaping for women
was slightly higher than for men in all four censuses. In most provinces, the value of the
Myers’ index value increased from the 1996 census to the 2006 census and then decreased
in the 2011 and 2016 censuses.

Discussion and Conclusion

Between 1996 and 2016, Iran conducted four censuses. Evaluation of their age and sex
distributions through calculations of age and sex ratios, combined figures index,
Whipple’s index and Myers’ index revealed that the accuracy of the 2006 census was
lower than the other three censuses in most indicators The accuracy of the censuses
decreased from 1996 to 2006 but significantly improved from 2006 to 2016 at both
national and provincial levels. Additionally, the difference in data accuracy between both
sexes in the last two censuses decreased compared to the previous two censuses.
Differences among provinces in data quality also decreased, and the accuracy of age-sex
distributions converged to favorable levels across all provinces. These national-level
results align with Abbasi's study (2017), which found that the quality of the 2016 census
was close to the 2011 census and better than the 2006 census. However, Koosheshi (2018)
argues that the 2011 census was less accurate than previous censuses and the 2016 census.
Given that the calculated indices in this current study, even at the provincial levels, do not
show that the 2011 census had more error compared to other censuses. Therefore, more
accurate evaluations beyond common indices in this field are necessary.
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1. Baby Boom
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Chart 1: Age-sex pyramids of the iran’s population based on individual ages in the

censuses of 1996 to 2016
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Chart 2: Age-sex pyramids of the restructured population of the provinces in the censuses of 1996 to 2016
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1. Age Ratio
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Chart 3: The age ratio of iran’s population of men (left) and women (right)
according to 5-year age groups in the censuses of 1375 to 1395
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Chart 4: The age ratio index of iran and the reconstructed provinces in the
censuses of 1996 to 2016
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1. Sex Ratio
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Figure 1: The expected pattern of changes in sex ratios across five-year age groups
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Table 3: The iran’s sex ratio by age groups in the censuses of 1996 to 2016
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Chart 5: The Iran’s sex ratio for individual ages (right) and age groups (left) in the

censuses of 1996 to 2016
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Chart 6: Sex ratio of iran and the reconstructed population of the provinces in the

censuses of 1996 to 2016
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Table 4: Whipple’s index size and its accuracy classes
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Chart 7: The reconstructed population whipple’s index of the provinces and iran
grouped in the censuses of 1996 to 2016
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Table 5: Whipple’s and myers’ indices of iranian men and women in the censuses
of 1996 to 2016
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Chart 8: The reconstructed population myers’ index of the provinces and iran
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Table 6: Indices of sex ratio, whipple, myers and average deviations of age ratio from 100 by iran’s provinces in the censuses of 1996 to 2016
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Table -6-

Indices of sex ratio, whipple

myers and average deviations of age ratio from 100 by iran’s provinces in the census

of 1996 to 2016
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