SALMAND ‘
IRANIAN JOURNAL OF AGEING

Research Paper a‘ i‘
A 100-year Projection of Population Aging in Iran Through the Decomposition Cromvink

of Population Momentum

Nazanin Aghaei® ©, *Rasoul Sadeghi® >3 @, Majid Koosheshi! 5, Hassan Eini Zeinab*

1. Department of Demography, Faculty of Social Sciences, University of Tehran, Tehran, Iran.

2. National Institute of Population Research (NIPR),Ministry of Science, Research and Technology, Tehran, Iran.

3. Community Based Participatory Research Center, Tehran University of Medical Sciences, Tehran, Iran.

4. Department of Community Nutrition, Faculty of Nutrition and Food Industry, Shahid Beheshti University of Medical Sciences, Tehran, Iran.

Use your device to scan

and esdhe ariceonine [SIETILTI) Aghaei N, Sadeghi R, Koosheshi M, Eini Zeinab H. [A 100-Year Projection of Population Aging in Iran Through the
5 Decomposition of Population Momentum (Persian)]. Iranian Journal of Ageing. 2026; 20(4):500-513. http://dx.doi.org/10.32598/
sija.2025.2814.3

http://dx.doi.org/10.32598/sija.2025.2814.3

ABSTRACT

In Iran, population aging is likely to continue with an increase in the number of older people
in the upcoming decades. This study aims to provide a 100-year projection of Iran’s aging population by
decomposing population momentum.

This study uses data related to fertility and mortality estimates in Iran from 1996 to
2016. For a 100-year population projection, the cohort-component method was used in R software. The
population momentum was calculated, and population aging trends over the study period were analyzed
through age distribution.

ST The momentum of the Iranian population in 1996, 2006, 2011, and 2016 was positive, but its
magnitude gradually decreased. The age-specific momentum analysis revealed that the highest values of
momentum were related to the elderly population. According to the population projection, the elderly
population of Iran, particularly influenced by population momentum, is expected to increase fourfold,
and the aging index is projected to rise from approximately 25 in 2016 to 110 in 2061. However, this
increasing trend of the elderly population will not continue beyond 2061, as momentum growth becomes
zero and then negative due to low fertility rates.

[@TEIERT The positive values of population momentum are gradually declining. Despite the high rate
of aging population in Iran, the country faces significant challenges in developing social policies for older
adults. This situation requires Iranian policymakers to adopt necessary reforms in retirement, health,
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Extended Abstract

Introduction

he phenomenon of population aging was

first linked to Europe and quickly became

a global issue. Currently, the number of

older adults worldwide exceeds that of

children under 5, and this trend is expected
to intensify in the future [1]. In Iran, population aging is
also likely to continue with an increase in the number of
older people in the upcoming decades. In 2006, Iran’s
fertility rate fell below the replacement level and, after a
slight increase in the early 2010s, it continued to decline
thereafter. Replacement-level fertility requires that each
woman have an average of two children. Positive popula-
tion growth at the replacement level of fertility is called
“population momentum.” Since population momentum,
which results from past changes in fertility and mortality
rates, particularly affects old age groups, it plays a sig-
nificant role in accelerating population aging. This study
aims to examine the impact of population momentum on
the aging of Iran’s population and its implications for so-
cial policy.

Methods & Materials

This study applies secondary data analysis and uses data
related to fertility and mortality rates in Iran from 1996
to 2016. The study calculates population momentum and
analyzes population aging trends through age distribution.
To examine the population momentum, the concept of a
stationary population was used. A stationary population is
a state of population growth where the growth rate is zero
and the birth rate equals the death rate. The population
momentum was determined by calculating the ratio of the
stationary population size to the initial population size.
To calculate the stationary population in this study, each
of the studied years was considered as the base year, and
the age/sex distribution of the population for the next 100
years was predicted using the cohort-component method
of population projection in R software. Assumptions
included: a) fertility suddenly reaches the replacement
level, b) fertility at the replacement level and mortality at
the study year level remain constant during the forecast
period. This method allowed for a detailed analysis of the
effects of population momentum on age groups and the
trend of population aging changes over a 100-year period.
This time frame was selected to allow sufficient time to
reach a stationary state and fully examine the effects of
momentum. The ageing index, which refers to the num-
ber of persons aged 65 and over per 100 persons aged
0-14, was also calculated for each year.

Results

The results of this study showed that the momentum of
the Iranian population in 1996, 2006, 2011, and 2016 was
positive, but its magnitude gradually decreased. In 1996,
with a fertility rate higher than the replacement level, the
total momentum for women and men was about 1.7; this
means that the country’s population, due to the momen-
tum effect, would increase by about 70% until reaching
stability. With a decrease in fertility rate in the follow-
ing decades, the total momentum decreased and reached
about 1.3 in 2016.

The age-specific momentum analysis showed that the
highest values of momentum were related to the age
group of >65 years. This value was about 4 in 2016, indi-
cating the high potential for an increase in the elderly pop-
ulation. In contrast, the momentum of the age group <15
was almost constant and negligible, and the momentum
of the age group 15-64 had a declining trend and reached
about 1 in 2016.

Predictions based on the momentum of 2016 indicate
that the population aged 65 and above will reach its peak
(approximately 21 million people) by 2060 and then sta-
bilize (with a slight decrease) at around 19 million people
by 2116. During this period, the rate of population aged
<15 will decrease from 24% in 2016 to 19% in 2116,
while the rate of the elderly population will increase from
6% to 21%. Therefore, the aging index is expected to in-
crease from 25 in 2016 to 110 in 2060, and then remain
constant at around 100, with a slight decrease. Additional-
ly, the results showed that in the study period, the decrease
in the rate of the pediatric population by 2016 played a
major role in the increased aging index. However, after
this year, the increase in the rate of the elderly population,
influenced by momentum and the arrival of large cohorts
of baby boomers to elderly ages, will be the main factor in
changes in the aging index.

Conclusion

The positive values of population momentum are gradu-
ally declining. Age distribution of momentum revealed
that the highest values of momentum are allocated to
the elderly population. According to the population pro-
jection, the elderly population of Iran, particularly influ-
enced by population momentum, is expected to increase
fourfold, and the aging index is expected to rise from ap-
proximately 25 in 2016 to 110 in 2061. However, this in-
creasing trend of the elderly population will not continue
after 2061, as momentum growth becomes zero and then
negative due to low fertility rates. Therefore, population
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momentum plays a key role in accelerating Iran’s popula-
tion aging. Despite the high rate of population aging in
Iran, we face significant challenges in developing social
policies for older adults. This situation requires Iranian
policymakers to adopt necessary reforms in retirement,
health, elderly care, and family-friendly policies.
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