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Fertility research and the analysis of its trends are central topics in population studies. However, in some
countries such as Iran, limitations in birth history data have reduced the application of employing many
advanced fertility analysis methods. Aiming to reduce this limitation, this study addresses and evaluates
the validity of the process of reconstructing birth histories using the 2% sample of the 2016 Iranian
Population and Housing Census. In this method, first, children living in households are linked to their
biological mothers; then, the number and probable age of deceased and absent children are estimated
using conditional cohort fertility probabilities, survival and mortality probabilities, and the non-
residence adjustment factor in household (K). Finally, based on these estimates, the complete birth
history of each woman is reconstructed. The results demonstrate that the estimates obtained from the
birth history reconstruction method are highly consistent with those of the own-children method. The
reconstructed total fertility rate (TFR) for 2016 was 1.95 children per woman, which is in full agreement
with the estimate derived from the own-children method. Furthermore, the RMSE, MAE, and MAPE
values for the entire country were 0.034, 0.025, and 1.33%, respectively, while the Pearson correlation
coefficient between the two methods was 0.95. These values in urban and rural areas also showed a
strong performance between the two methods. These findings suggest that birth history reconstruction
provides a reliable approach for deriving fertility indicators from census data and can serve as a useful
alternative in countries with limited longitudinal fertility data.
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Introduction

Fertility research and understanding the mechanisms of its change
constitute a central component of population studies, as changes in
fertility behavior have profound implications in shifts in
population dynamic and growth, age structure, and socioeconomic
policymakings. Despite the significance of this topic, the precise
study of fertility behavior in many developing countries, including
Iran, faces challenges due to limited longitudinal data. Fertility
information is typically obtained from three major sources: the
vital registration system, population censuses, and demographic
surveys. However, the birth registration system in many
developing countries, like as Iran, lacks complete coverage, and

although censuses benefit from large sample sizes, they typically

only provide information on the total number of children and the
number of surviving children born to women, lacking data on the
timing of births, birth order, and birth intervals. Birth history data
enable dynamic analysis of fertility behavior and, by providing
individual-level information on the timing and order of births,
facilitate the study of parity progression ratios, birth intervals, and
factors affecting fertility transitions. Despite the importance of
these data, no continuous and up-to-date national survey recording
complete birth histories of women has been available in Iran to
date. Consequently, a significant portion of fertility studies in Iran
have relied on aggregate indicators such as the total fertility rate

or indirect estimation methods, leaving the detailed examination
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of the childbearing process at the individual level relatively
constrained. One strategy to address this limitation is to reconstruct
birth histories from cross-sectional census data. Luther and Cho
(1988) proposed an algorithm for reconstructing birth histories
from census data, in which, in addition to children present in the
household, deceased and non-resident children are estimated
probabilistically. Despite the methodological value of this
approach, its systematic application to Iranian census data, along
with the updating of its implementation algorithm in modern
computing environments, has not yet been investigated.
Accordingly, the aim of the present study is to implement and
evaluate the birth history reconstruction method using the 2%
sample of the 2016 census of Iran. This study seeks to rewrite the
Luther and Cho algorithm in the R software environment and assess

its capability in generating valid fertility indicators.
Methodology and Data

This study uses the two-percent sample of the 2016 Population and
Housing Census of Iran.). In the first stage, children residing in the
household were linked to their biological mothers using available
information on household relationships, age, sex, and the other
demographic characteristics. In the next stage, to complete the
women's birth histories, the number and probable ages of these
missing children were estimated using conditional cohort fertility
probabilities, child survival and mortality probabilities, and the
non-residence adjustment factor in household (K). Following the
reconstruction of complete birth histories, various fertility
indicators were calculated, including the total fertility rate (TFR),
parity progression ratios (PPRs), and birth intervals. To evaluate
the validity of the method, the reconstruction results were
compared with the Own-Children Method, civil registration
estimates, and other existing studies. Furthermore, the pattern of
fertility transitions was examined at both the period and cohort
levels in order to assess the structural consistency of the

reconstructed data.
Findings

The results demonstrate that the reconstructed birth history
reconstruction method is capable of representing fertility pattern
in Iran with satisfactory accuracy. Examination of parity transitions
indicated that the reconstructed data possess a logical structure
consistent with expected fertility patterns. In both period and
cohort analyses, transitions from lower to higher birth orders
declined systematically, suggesting the absence of major structural
error in the reconstruction procedure. Based on the reconstructed
data, the total fertility rate in 2016 was estimated at 1.95 children
per woman. This figure exactly matched the estimate derived from
the Own-Children Method. Furthermore, the RMSE, MAE, and
MAPE values for the national level were 0.034, 0.025, and 1.33
percent, respectively. The Pearson correlation coefficient between
the estimates derived from two methods was 0.95, demonstrating
a strong level of agreement the birth history reconstruction method
20

and the Own-Children method Examination of the method's
performance in urban and rural areas also indicated that the
reconstruction algorithm exhibits suitable stability, with the
correlation coefficients between the two methods in urban and
rural areas being 0.98 and 0.97, respectively. Furthermore, the
analysis of parity progression ratios revealed that fertility decline
in Iran is primarily associated with reduction in transitions to
higher-order births, particularly after the second birth, rather than

a substantial decline in women's entry into childbearing.
Discussion and Conclusion

The findings of the present study demonstrate that reconstructing
birth histories from census data can serve as a practical and reliable
approach to compensate for the lack of longitudinal fertility data
in Iran. Although the own-children method enables the estimation
of overall fertility levels, it has limited capacity for analyzing the
timing of births, birth intervals, and birth sequences. In contrast,
reconstructed data facilitate the application of advanced methods
such as survival analysis and the examination of factors influencing
fertility transitions. Despite the high validity of the results, this
method faces certain limitations, including dependence on the
quality of reported children ever born, uncertainty in estimating
deceased and non-resident children, and the potential for error in
identifying the biological mother. Nevertheless, the high degree of
consistency between the indicators derived from the reconstruction
method, the own-children method, and other available sources
suggests that these limitations do not preclude the research
application of these data. Overall, this study demonstrates that
updating the Luther and Cho algorithm within the R software
environment can provide a transparent, replicable, and efficient
framework for extracting birth histories from Iranian census data.
This method can serve as a supplementary data source for studying
fertility trends, analyzing social and regional differentials, and
developing population forecasting models in the absence of

longitudinal data.
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Figure 2. Conditional probabilities of having a birth for household code 1 after removing the 2.5-year notch for surviving children in the
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Table 4. Period and cohort estimate of parity progression ratios,

mean birth intervals, and total fertility rates
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Table 5. Total fertility rate estimates for 2016 (1395) based on

different estimation
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Figure 4. How to link children in the household to potential mothers
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