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Abstract

The establishment of vital events registration system and awareness of the number and trend of mortality across
various age groups have been one of the most important and effective strategies for societies to increase the life
expectancy of their citizens. However, the coverage and content deficiencies of registration statistics in many
developing countries have encouraged demography specialists to invent indirect methods for estimating
demographic indicators. These methods, developed since the late 1950s, have been particularly fruitful in the field
of mortality. In this study, an attempt was made to estimate survival probabilities and life expectancy for Iranian
men and women during the census years 1966-2016 using the indirect widowhood technique, and to evaluate the
effectiveness of this method in the context of the statistics obtained from the census. The results showed that the
survival probabilities and life expectancy figures obtained through the widowhood technique, especially for
women, tend to be overestimated. The reasons for this overestimation can be found in the unavailability of
widowhood technique assumptions in the statistics obtained from the census in Iran and also in the possible
inconsistency of the age pattern of death in Iran with the life tables of the model used in this study (Coale and
Demeney tables - Western model). It is suggested to test the efficiency of the widowhood technique using sample
survey data (where questions appropriate to the widowhood technique are included) and that the results be
compared with those from this study.
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Introduction

Although mortality is inevitable, humans have always tried to delay it. One of the
most significant and effective human efforts in this regard has been gaining
knowledge about the number and distribution of deaths across various ages, which
these efforts have ultimately led to the establishment of civil registration system
in different countries over the last two centuries. However, the coverage and
content deficiencies of the statistics generated from this registration system,
especially in developing countries, led statisticians and demographers to create a
variety of indirect methods for estimating population indicators to address some
of these limitations. These methods, developed since the late 1950s, have been
particularly fruitful in the field of mortality. Each of these methods has
requirements and assumptions, especially in terms of input data. In this study,
using the Widowhood Indirect Technique, while estimating survival probabilities
and life expectancy (at birth and at age 20) of Iranian men and women for the
census years 1966-2016, the effectiveness of the Widowhood Technique in the
context of general population and housing census data has been also evaluated.

Method and Data

In the Widowhood Technique, first proposed by Hill in 1977, to estimate the
mortality of women, the proportion of the married men whose first wife is still
alive are used, and to estimate the mortality of men, the proportion of the married
women whose first husband is still alive are used. The data required for this
technique are: 1. Proportion of men and women whose first spouse is still alive,
by age group; 2. Singulate mean age at first marriage for men and women. In the
current study, these data were obtained from the results of the Iranian censuses
1966-2016and the calculations were done applying the United Nations software
package for measuring mortality (MORTPAK).

Findings

The findings show an overestimation in the life expectancy figures obtained by
the Widowhood Technique (both life expectancy at birth and at age 20). This
overestimation, which is clearly evident in the comparison of the life expectancy
figures obtained by Widowhood Technique with the official life expectancy
figures published by the Statistical Center of Iran, has occurred for women more
than men. In such a way that the women’s life expectancy is estimated exceeding
80 years in most reference periods.
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Discussion and conclusion

The overestimation in the life expectancy figures obtained in this study should
first be looked for in the availability of the assumptions of the widowhood method.
It seems that according to the available statistics on the trend of mortality and
marriage changes in Iran, two important assumptions, including " constant state
of mortality in the past" and " constant state of marriage in the past” do not appeare
to be completely valid for the Iranian population, contributing to part of the bias
in the results of this study. But the most critical assumption of using the
Widowhood Technique is that "'no remarriage takes place in the population™ which
in Iran, due to the remarriage of a considerable proportion of individuals after the
death of their spouses, this assumption is seriously violat.d. Until now, in Iran’s
census data, remarried individuals are not separated from those living with their
first spouse, and this issue distorts this key assumption. In fact, when widowed
individuals remarry due to their spouse’s death, they are no longer categorized as
widowed individuals and reduce the probability of death calculated based on their
widowhood ratio. The higher magnitude of overestimation in women's life
expectancy is likely to be largely related to the higher prevalence of remarriage
among widowed men. Because according to Iran's registration statistics,
remarriage is more among men than women. It seems that another source of bias
in the estimated life expectancy figures in this study (especially for recent years)
is related to the life tables of the model used. In this study, life expectancy at birth
and at age 20 has been estimated based on the life tables of the Cole and Demeni
model (West model). Any mismatch between these tables and the mortality age
pattern in Iran can be the source of estimation error. In recent years, some studies,
while pointing out such inconsistency, have attributed them to the changes in
patterns and causes of death in Iran. The impact of this issue on the findings of
this study requires detailed investigations. Therefore, it seems that the
assumptions of the Widowhood Technique are not fully met when the census data
in the Widowhood Technique are used, and this issue causes errors in estimating
survival probabilities. It is suggested to check the efficiency of the Widowhood
Technique using sample survey data (where questions appropriate to the
Widowhood Technique are included) and compare its results with the results of
this study.
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Chart 1: Proportion of Married Population Aged 20-59 Whose First Spouse is
Still alive (1966-2016)
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Table 2: Survival Probability of Adult Men and Women from Age 20 to Age X
(1966-2016)
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Chart 2: Survival Probability of Adult Men and Women from Age 20 to Age X
(1966-2016)
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Table 3: Life Expectancy at Birth for Men in the Reference Years (Corresponding
to the Cole Demeni - West Model)
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Table 4: Life Expectancy at Birth for Women in the Reference Years
(Corresponding to the Cole and Demeni - West Model)
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Table 5: Life Expectancy at age 20 for men in the Reference Years (Corresponding
to the Cole and Demeni - West Model)
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Table 6: Life Expectancy at age 20 for Women in the Reference Years
(Corresponding to the Cole and Demeni - West model)
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Appendix 1: Proportion of Married Population Aged 20-59 Whose First Spouse
is Still Alive (1966-2016)

Y40 \Y¥AO \YVo Y10 \Yoo0 \Yéo

S LS S BV NS Lo S LB ACS Sp 05 2y

A9V /444 +/440 +/440  +/440 +/447 +/44+  +/44Y  +/44%  +/447 +/44Y +/44Y Ya-Y¢
/440 +/444 /44T +/44A +/44Y  +/A4A +/AAT +/44E +/44+ +/44Y 244, 2495 Y0-YQ
/A8 /844 +/AAT +/44A  /AAT +/A4A H/AVA +/498  /AAY /4971 +/QVY +/4qY VeV
CAAY +/A8A 0 AAVE +/44Y +/AYs 444V +/4TE /447 44T +/440 2407 +/44) YO-T9
ATV /44Y 1408 +/44T /AEA /840 +/4E8) /44 +/AY4 +/44Y) v/4eTL W/AAT Ee—Ed
ALY /44T /YT +/44% /400 +/44Y /40 f/QAV o /AAY /AAT /ATA QAN £0-EQ
G/AYY /44T GJAVE HAAR AT HAAV HJAEe /AA VAL /AVY f/AA /470 0+—0%

ALY vJAAY /A E /AAY /AYY +/AVA VETT /ATA /4 +/44T0 W /IFA /404 00-04




VE) e 9 5L V) Y o)l dh 0y90 o Wlalllao dolliadgs  1FA

2095 0 B0 b ol plls B, 5l edel sty 038 o slabI s Gudls 2y Y g
RO NCI I FUIICTRIS X T [OWEVHI ) WL 3

o35 o ol L (Brass Method) ol 55, 51 sdelcsa esS o gl (30l
ilodal Covesas (Hill’s Method) s =cS L (Biometric Method) S 5 5, 5l 8 oVLS 5
oS o byl 35 e sslea aul Bl il e 53 edny dnT 3 S
3 e plol BL L il (slaesls b pmal o 3 0350

(CSICEB or Brass Method) ! » edellisa oiy 01455 (Shbesb Comd Sog,y -\

(a3l (slaesls b el ym 53 e 98 0 Ol oo 3,51 2 (510 4 oo s b By ST il B
Odlesis 4 by o slaesls Lol 1 s, cpl 3g e e3linel O35S 4 by e slaesls o5 s
el ilizes s slaey S5 Olysle 0I5 3

(Biometric Method or Hill’s Method Widowhood ot oS cans S,/ S 9 o539, Y

Orphanhood)
Qytj)fﬂ)gffQ‘ﬂb)j]fd\fcw‘wtiw‘}:J?ACMSL.M};ASLMJL;}:AUZJJ

YL 5131 09 S sa e 53 o3sa W ias opl s e eslital JalSU slaesls b mel g 53
oy el 5 Olysle sddsh b oliy OIS 3 sldas Asle slaesls 31 5 g, 0 )84 JLa VO
Alad oo eslatal a3 31 LSS g g il Ok
7298 0lpe A6 Y
JS s S e Olsee 5 S lS 5 5ads sbasssly Ospslcass Gaa L sy 93 ol il
il s el e ol aT 3l 5,8 e s (VLS 530 5 OS5 S Sl o) e
Lo 3,590 5 5 Waosls Sl ) > e

dreloe ool ) Gab 5 (Dl 051 28) Q558 a s Sy Olges Il il By =

sl Olpale Calizes s slaos S (6l ells la ot L dloes Sl cpl s s o



VPl 50 (YL )3 pa0aS yo 3591 0 53 (Sam b9y 9,

S estizad b OVLS 55 S e Olses s 1ot S35 et By [ Saw Sy -
3 oo dpales Ol psle eddmgd 0138 sl b cplly b 5 2l L ol e (glaesls
Ol e Gudal 9 dwslin 1Y a4
b amlie SOUSL L B 55 8 Sl el e s S e (Sla0l e a0 s e -
&Asqi;swdug:bj\emww@uggﬁwu;g@\Mw)ﬁgwuﬂw\
AS e
o9 38 ) skal e sl s LT« Sy ey Bl ol 3 Gl Peas o
Wl 3 g5 Sy 5 3,03 355 T (golsle Sl b dizes Kales UK L
Jolge b al slaesls (s, Swped sl 51 b ulis ol LT S 558 ooy L
el Ko
el Gudls 5 fdas ¥ >
el (3 A L) e 5 (S aS l Y ol (See b o opl 3t hdad -
Sl eslizal b el (slaesls 3ol ol Wl 55 o bl cpl g Jidad oSS (sla ks
AL bl 03 5 Kabes Gl 5 okl sl
S G55 Doyt Sy 3 A Sl edaliasa s S e el e bt Sl ey 155 —
Jie G sloml Jols ol s Godls ol i pd e Gl Ko (olel e iy G b
LS o o3lital olg 350 0 0l (gl esls as samme 53 5148 Sl WS 5
Al o lasl il 0
Lo il glaiolS il (s same glaosls Lol adl =l i pmimjliel -

g Jeol= Oluabsl LT Jlasl 5 @33 516 5 anglie dag e e



VE) Gl 9 5L V) ¥ o)l dh 0y90 o Olafllae dobliadgs 1O+

2 5l eslial 5 i 10 al> 50
I o o 55 5 el s ol slas 5T dallse Gl Sl e e -
gt o 0litul plotzl 5 L3lg glag bz 5
&S domi
S0 5 (0558 1058 1o Olime 3,550 1) ol S5, 3l odalsty o 55 o (S0l a3l
S ol slal o 5 335 dnT b S (VLS5 oS o Olse 3550 2) Jo oS ot s
Jolos a3l Gl ) S e S8 Bl (slaesls b el 3 oS e slasssln s

-)\A-\I:'LJ LSDJ{)LS E) slecel J;b L;.:_L@.: c_)_b G g;..w\ W)L:P\ 9 ch.)\xs c&«i‘uﬁ daesls L;:BJ



