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Abstract

The study presents an analysis of long-term tramdésrminal celibacy and primary infertility
in South Africa. Sources of data were four popalatcensuses conducted in 1996, 2001,
2007 and 2011, which cover cohorts of women botwéen 1900 and 1971 (women age 40
years and above at time of census). Terminal aglibeas defined as not being married,
widowed or divorced at time of census. Primary itiliey was defined as not having had any
live birth at time of census. Results show complgramics of both infertility and celibacy.
Infertility first declined for cohorts born befod940 then increased. Celibacy first declined
for cohorts born before 1920, then increased. AHainics varied by population group, by
ethnic group, by area of residence, by provinceesfdence, and by level of education. A
multivariate analysis indicated that being neversied was the most important factor of
infertility, explaining about half of cases. Dynamiof marriage and infertility are discussed
in light of the complex population history of theuntry in the 28 century. Cultural factors
appear critical for explaining levels and trendgelibacy and infertility, far above any socio-
economic factor.

Key Words: Infertility; Childlessness; Marriage; Common-lamion; Celibacy; Population
group (race); Ethnicity; Cultural factors; Sociomaomic factors; Longitudinal analysis;
South Africa; IPUMS.



I ntroduction

Childlessness, the fact for a woman of not hawiagd a live birth at the end of her
reproductive period, has two components: a bioklgiomponent (sterility despite exposure
to sexual intercourse, called ‘involuntary infetyil), and a behavioral component (lack of
exposure to the risk of pregnancy, called ‘voluptenfertility’). The biological factors of
sterility are numerous and have been studied extdgsfor a long time. They include
physiological factors (from women, men or couplas, well as environmental factors, in
particular infectious and parasitic diseases. [MisF& McFalls 1984; Retel-Laurentin 1978;
Westrom 1994] Sub-Saharan Africa is a continent reeh@ockets of high prevalence of
sterility were documented in the first part of @@" century. [Barlovatz 1955; Belsey 1977;
Frank 1983, 1987; Guest 1978; Leke et al. 1993elRe&turentin 1974; Roberts & Tanner
1959; Romaniuk 1967, 1968] These pockets seemve laagely receded in the recent years,
due to prevention and treatment of infectious aathgtic diseases, in particular sexually
transmitted infections. Recent demographic studiesv now moderate levels of sterility in
Africa, comparable to levels found in Europe or tdokmerica. [Boivin et al. 2007; Ericksen
& Brunette 1996; Gerais & Rushwan 1992 ; Larsen &nen 1991; Larsen 2000 ;
Mascarenhas et al. 2012 ; Pantazis & Clark 2013stRim & Shah 2004; Sciarra 1994].
However, emerging diseases such as HIV/AIDS, anssipty induced abortion among
adolescents, could lead to an increase in sterjiBgsu et al. 2010, Van der Spuy 2009]

In contrast, voluntary infertility has been littlstudied in sub-Saharan Africa.
Childlessness at age 50 for reasons other thawdiall sterility could be due to lack of
sexual intercourse (in particular associated wattk lof marriage or consensual union), or to
efficient contraception (hormonal, barrier methodserilization, induced abortion, etc.)
among women who do not want children. These aspéatsiuntary infertility received little
attention in Africa, because it was often takendmanted that all women were married or in
union, that few were using efficient contraceptiand that the leading public health and
social problem was sterility [Dyer et al. 2002; (er1997]. This is however no longer the
case in the most advanced African countries: nmgerigatterns have been changing rapidly,
and modern contraceptive methods became widelyadlaiin the past 50 years, say since
1960. Changing marriage patterns were associatédu wwbanization, with rising level of
education and increasing income, and have a cutiureension, with different ethnic groups
reacting differently to socio-economic change. gpare 2004; 2014] Modern contraceptive
methods became widely available since the 196Qi,ab different times in the various
countries, depending on local population policleste that similar changes in marriage and
contraception occurred also at about the same itinkgirope, North America and elsewhere
in the world. [Sobotka & Toulemon 2008]

The aim of this study was to investigate trendprimary infertility (childlessness) in
South Africa, a country where social change, pmltichange, and economic development
were dramatic in the past half century. In additimodern contraception became available at
about the same time as in Europe, the country étatlanto an ambitious and successful



family planning in 1974, covering the whole countand a recent legislation made induced
abortion legal in 1997. [Chimere-Dan 1993; Choige Termination of Pregnancy Act,
1996/92] Trends in infertility will be studied irelation with trends in nuptiality, as the
country underwent dramatic changes in marriageepsdt The racial and ethnic composition
of South Africa is also unique, which permits diehianalysis of different dynamics and
cultural factors of both marriage and infertilifyhe focus of this study is on long term trends,
aiming at covering a large chunk of thé"aentury, thanks to the availability of population
census microdata in the Stats-SA and the IPUMSbdats. [See Stats-SA and IPUMS web
sites]

Data and Method

For this study, classic definitions of infertilignd celibacy were adapted to the case of
South African censuses. All data presented in shusly refer to fertility status and marital
status of women age 40 and above at time of cefi$is was done in order to make full use
of the census data, and considering that firshlartd first marriage are rare events after age
40.

Concepts and Case definitions

“Primary infertility” (childlessness) was defined deing childless by age 40 and
above. Prevalence of primary infertility was therefcalculated as the proportion of women
with no live birth among women who responded todhestion on children ever-born (range
0-29 children) in the census. This definition isie@lent to what is called “Total infertility”
in the Multilingual Demographic Dictionary. [I[USSB982] This definition differs therefore
from infertility used by other authors, who eitleemtrol for exposure within union, or who
use a medical definition closer to what demographensider “sterility” or “infecundity”.

“Terminal celibacy” was defined as being eitherearemarried (single) or currently in
common-law union at time of census. It is opposedyeing currently married (civil law,
religiously or traditionally), or being widowed, virced or separated after a previous
marriage. Merging “common-law” with “never-marriedill be justified below for the case
of South-Africa. In brief, in the recent years fevalence of infertility among women in
common-law union above age 40 was closer to thatashen who were never-married than
to that of women who were previously married (cotlise married, widowed, or divorced).
This definition was chosen because there is naldétmformation on age at first marriage in
most censuses (ideally one would like to know weethe woman had ever been married,
and if yes, the age at first marriage, and the tfpmarriage: civil, religious or traditional).
Note that several authors working on marriage inutlsoAfrica have adopted a similar
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definition. [Hosegood et al. 2009; Udjo 2001] Thancept of “terminal celibacy” used in this
study therefore covers several realities: nevemetrwomen living alone, never-married
women living with someone after age 40, as welb@se ever-married women who became
divorced or widowed and who are living with someastetime of census. There was
unfortunately no way to properly isolate never-ngalwomen in the census data. In any case,
since the study focuses on trends, the case defimbatters less, as long as it is consistent
across censuses.

Census Data

Four censuses conducted in 1996, 2001, 2007 add 20 South Africa were
considered for this study. Individual data for th&gnsuses are available in open access on
the IPUMS web site (harmonized and original) as aglon the Stat-SA web site. Note that
the 2007 census, called the “2007 community survieyd sample census in the field and not
a full scale census. In any case, only samples aeséable for the other three censuses as
well. The 1996 census included data on childrem-bwen for all women above age 40, which
allow one to study infertility for cohorts born sa11900, whereas the other three cover only
the 40-50 age group, which is enough to monitandseup to the 1971 cohorts. For both
primary infertility and terminal celibacy, the fowensuses were compatible in levels and
trends, allowing to merge them for final analydikis provided a large sample, close to one
million women, and therefore permitted a detailadlgsis by a variety of socio-demographic
characteristics. (Table 1)

Table 1: Characteristics of the four South-Africamsuses

Census year

1996 2001 2007 2011
Age group 40-96 40-50 40-50 40-50
Cohorts 1900-1956 1951-1961 1957-1967 1961-1971
Nb of women 420,284 225,855 66,746 263,385
% celibate 16.6% 28.8% 34.0% 37.7%
% infertile 6.8% 7.4% 9.8% 8.9%

Selection of variables

Cases selected for the final analysis were worgen4@ and above, born from 1900 to
1971, with information on children ever-born (ramgifrom 0 to 29), with stated marital
status at time of census, For multivariate analiygiher selection was made on women with
known area of residence (urban/rural), and withvikméevel of education. The South African
censuses distinguish four population groups (Bkftidan, Coloured, Indian/Asian, and
White/European). For each group, the main langusmeken at home allows to further
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identify ethnicity. For all four groups, one couddparate those speaking Afrikaans, English
or other languages. For the Black/African groumenianguages are characteristic of nine
main ethnic groups: Zulu, Xhosa, Pedi, Tswana, Gollsonga (Shangaan), Swazi, Venda,
and Ndebele. For the Indian/Asian, the other laggeavere lumped together, and include
primarily languages from India (Hindi, Urdu, Gujayaamil, etc.). For the White/European,
the other languages were also lumped togetherrattadie primarily languages from Europe
(Dutch, French, German, Greek, lItalian, etc.). lyaghe nine provinces of residence were
also considered as defined in the census, evemlhitneir borders varied somewhat over the
years, especially the border between Limpopo andriviganga.

Framework for analysis

The analysis of infertility focused on the rolemérriage, which is the main indicator
of exposure to the risk of pregnancy. In particul@omen who had a record of previous
marriage (whether currently married, widowed, doeat or separated) were opposed to those
who did not (whether never-married, or currentiyrig with someone). This is not a perfect
comparison, but this was the only available indbasus. Possible reverse causality (the fact
that biological sterility could either induce dieeror prevent marriage) is dealt with in the
discussion. Both infertility and celibacy were thamtrasted by various socio-demographic
characteristics: urban residence, province, lefeldocation, population group, and ethnicity.
Much attention was devoted to populations groupsabree of their different dynamics for
both infertility and celibacy.

Methods

The four censuses were combined together foritta¢ &nalysis, because they were
found to be compatible in levels and trends orriilfiy and celibacy. Both univariate and
multivariate analyses were conducted. Multivariatalysis of infertility and celibacy was
conducted with a simple Linear-Logistic model, gsthe SPSS software. Most statistical
tests were highly significant, with P values uspallell below 5%, and often below 10
because of the large size of the combined dataset.

Results

This section presents the analysis of long-teremds in primary infertility and
terminal celibacy among women age 40 and above, nigin socio-demographic
characteristics.



2.1 Long-term trends in infertility and celibacy

In the South African censuses, the prevalenceiofgry infertility among women age
40-49 was relatively high: 7.3% on the averagesTével was just above the average (7.1%)
of the 19 African countries for which data were il@kde in the IPUMS database. Among
these countries, 7 had a higher prevalence oftilifierthan South Africa (range= 7.3% to
21.4%), the record high being Southern-Sudan 2@08¢ 9 had lower levels (range 2.0% to
6.3%), the record low being Rwanda 1991. Even thosmgme of the censuses had obvious
problems (such as the outstanding level of infertih the Zambia 1990 census), the case of
South Africa does not appear as outstanding wherpaced with other African countries.

The prevalence of infertility underwent major chasgver the years in South Africa,
within a range from 6% to 10%. Infertility first dened for cohorts born between 1900
(10.5%) and 1940 (6.4%), then increased almosastsfér cohorts born between 1940 and
1971, reaching a high value of 9.7%, almost as hgythat of women born at the beginning of
the 20" century. Data points by 5-year cohorts were reatalskconsistent, and could be fitted
with a polynomial. (Figure 1a)

In contrast, the prevalence of terminal celibaosfifted as either never-married or in
common-law union at age 40-49) was outstandingif m South Africa, with an average of
27.7% and a record high of 34.2% in 2007. Theselseare well above any of the 19 African
countries available in the IPUMS database, whicdraye 7.4% (range 1.2% to 19.4%). Other
cases of high prevalence of terminal celibacy wRwanda 2002 (19.4%), Liberia 2008
(18.9%) and Cameroon 2005 (16.5%). On the other sfdhe spectrum are countries with
low values, such as Zambia 2000 (3.0%), Guinea 1998%), and Kenya 1979 (3.7%). The
range of variation of terminal celibacy in Africa, a ratio of 11 to 1 is simply outstanding,
and deserves more attention from demographers. Soim#he censuses do not have
information on consensual unions, and are thereddfeult to compare with others. Even
when restricted to ‘never-married women’, Southiédrappears as outstanding, with a high
prevalence of 10.4% in 2007, compared with the ayerof 5.6% among the 50 African
censuses available in the IPUMS data base. SomeddQhe censuses had a proportion of
never-married women at age 40-49 below 5%. The oobntry with a proportion of never-
married women exceeding 7% was Rwanda, a counaplgelisturbed by civil war in recent
years.

Trends in terminal celibacy were very marked in tBoAfrica. For cohorts born
between 1900 and 1930, the prevalence of celibacylated around 10%, first declining
from 12.5% (1900-04) to 8.2% (1920-24), then insmeg. The increase became faster after
the 1940-44 cohorts (16.1%), reaching a high le¥di3.4% at the last point available (1970-
71). This dramatic increase seems unique in sular@abhAfrica, especially when compared
with countries without civil wars. As was the cdee primary infertility, cohort estimates
were very consistent, and trends could be fitteti wipolynomial. (Figure 1b)



Figure 1: Trends in primary infertility and termirelibacy, South Africa

Infertility Celibacy

2.2 Trends in infertility by marital status

Prevalence of infertility varied considerably byamtal status. For the never-married,
the proportion of infertile women declined steadier the years from a high 32.5% among
women born in 1900-1914 to 14.3% among those bof®60-1971. For women in common-
law unions, it was lower and more stable, rangimognf 13.7% to 10.5%. For divorced and
separated women, it varied from 12.8 to 7.6%. Farred and widowed women, the
prevalence was much lower: it accounted for 6.5% A0% respectively for women born in
1900-1914, and remained low over the years, witlpravalence of 5.9% and 4.9%
respectively for women born in 1960-1971. Theseeslfor the last two categories (married
and widowed) give an approximate measure of costelelity around 5.5%, with some minor
variations £1% over the years. It appears therefioaé marital status played a major role in
primary infertility in South Africa, and with comgat interactions with trends. (Figure 2)

Figure 2: Trends in primary infertility by maritsfatus, South Africa

Infertility trend, by martital status

2.3 Trends in primary infertility and terminal dedicy, by population group

The dynamics of infertility and celibacy were rekably different by population
group, and differed notably among each other. RerBlack/African group, infertility was

8



lower than for the other groups, and followed thme ups and downs: it declined from 8.5%
for women born in 1900-1909 to 5.4% for women biord940-1949, and increased again to
8.6% for women born in 1970-1971. In contrast,bzaty was highest for Black/Africans, was
somewhat declining for the earlier cohorts 1900919then rose steeply to reach an
outstanding high of 50.2% for women born in 197F41L9%or the Coloured group, infertility
was high for the earlier cohorts (14.0% in 190099@lso declined first (7.0% in 1940-
1949), to increase again to 8.6% in 1970-1971.0kgsHe Black/African group, celibacy was
high and first declined, then increased dramagcdlut somewhat less than for the former
group, reaching 34.7% in 1970-1971. The other twaugs were more similar, and had
somewhat different dynamics, more pronounced fderiility and less pronounced for
celibacy. Both Indian/Asian and White/European gbhad high levels of infertility at the
turn of the 28 century (12.7% and 13.2% respectively), which ided over the years,
reaching 8.6% and 8.8% respectively in 1940-19490re rising again to high values of
14.5% and 16.2% in 1970-1971. In contrast, the ayos of celibacy were much milder and
at much lower values: starting from a moderate ll®fe6.1% and 5.8% in 1900-1909,
reaching a low value in 1920-1929 (4.8% and 3.6%peetively), the prevalence of celibacy
increased, but much less than for the other twougpp reaching 11.2% and 15.1%
respectively in 1970-1971. These results indica# the dynamics of celibacy and infertility
have different rationales for each population grabp groups that had the largest increase in
celibacy had the lowest increase in infertility,dareciprocally those who had the lowest
increase in celibacy had the largest increase fertility. This finding indicates strong
behavioral factors, varying very much within theiabstructure. (Figure 3)

Figure 3: Trends in infertility and celibacy, bygadation group

Infertility Celibacy
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2.4 Trends in primary infertility and terminal dsdicy, by area of residence

Urban or rural residence was not a factor of tsemdterminal celibacy, and only a
minor factor for infertility: trends were parallel both areas, with a somewhat higher level in
urban areas. (Figure 4a and 4b)



Figure 4: Trends in infertility and celibacy, byearof residence
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2.5 Trends in primary infertility and terminal dsdicy, by province of residence

Province of residence was only a mild factor dibeey and of infertility. Overall
trends in infertility were parallel in the 9 proees, the only province standing out being the
Western Cape for cohorts born before 1940, becais¢he high proportion of the
White/European and Coloured populations in thisatémpopo was also characterized by
lower values of infertility for the most recent @ots (5.3% in 1960-1971). Trends in celibacy
were even more parallel, with some minor cross-ovdre provinces with the highest
prevalence of celibacy in recent years were Mpunggaand Kwazulu-Natal (43.6% and
43.3% respectively in 1960-1971), and the provirnegls the lowest values were the Western
Cape and the Free State (28.8% and 31.4% resdgdtivE960-1971). (Figure 5a and 5b)

Figure 5: Trends in infertility and celibacy, byopmce of residence

5a) Infertility 5b) Celibacy
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2.6 Trends in primary infertility and terminal dedicy, by ethnicity

Trends in infertility and celibacy were also sianiand parallel for the various ethnic
groups, as defined above, with a few minor excegtié-or the Black/African group, the most
notable exception was the Venda, a group amonghwhfertility decline was steady over the
years, going from the highest value in 1900-19114%) to the lowest value (4.5%) in 1960-
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1971 among the various groups. The fastest increasenoted among the Ndebele, from
4.8% to 9.3% during the same period, a path almpgbsite to that of the Venda. For

terminal celibacy, trends were overall parallek tnly exception being the group speaking
European languages for the last cohort (1960-961 whom the increase was less pronounced
than for the other groups. The record high wasther Zulu and the Swazi, who reached
outstanding values for cohorts born in 1960-197.0%nd 53.1% respectively). (Figure 6a
and 6b)

Figure 6: Trends in infertility and celibacy, byheo-linguistic groups

6a) Infertility (Black/African) 6b) Celibacy (Black/African)
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For the White/European groups, trends were alsghiy parallel. The group speaking
English at home had higher levels of infertilitydaelibacy than the group speaking
Afrikaans. The group speaking other languages (@QuWecench, German, Italian, Greek, etc.)
was in between the two other groups for infertjlibyit tended to have a faster increase in
celibacy for cohorts born after 1940. (Figure 6d &d)

2.7 Trends in primary infertility and terminal dsdicy, by level of education

The effects of level of education were marked, tbemnds were overall parallel, both
for infertility and for celibacy. There were hardipy difference in levels and trends between
the three lowest levels: “none”, “some” and “prilyiareducation. Women who had a
secondary or higher level had higher levels ofriilfy and lower levels of celibacy. For the
most recent cohorts, the highest levels of infgrt{tL2.2 %) and the lowest levels of celibacy
(22.1 %) were reached by women with higher edunasbowing one more time the different
dynamics between the two variables. (Figure 7a7md
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Figure 7: Trends in infertility and celibacy, byé& of education
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3. Multivariate analysis

Since the dynamics of infertility and celibacy ee&omplex, cohorts born before 1940
(declining infertility, stable celibacy) and borftex 1940 (increasing infertility, increasing
celibacy) were studied separately. Also, sinceftlie ethnic groups had different behaviors,
they were also studied separately.

3.1 Factorsof infertility

Results of the multivariate analysis confirmedvpras findings. For the 1900-1940
cohorts, the time trend was negative for all poporegroups, with a reduction in level of
infertility ranging from 40% to 60% over a 30-ygaeriod. Celibacy appeared as a critical
factor for Indian/Asian and White/European (RR=9%%nd 26.3 respectively), and an
important factor for Black/African and Coloured (RRB.9 and 6.6 respectively). In terms of
attributable risks, the regression model indic#t@s about half of infertility was explained by
celibacy for cohorts born after 1940 (47.1%, foad¥/African, 53.9% for Coloured, 68.2%
for Indian/Asian, and 50.3% for White/European).eTieason why attributable risks were
similar for the four population groups was thagmoups with higher relative risks prevalence
of celibacy was lower. Urban residence was a mdeeerfactor for Coloured and
White/European, very small for Black/African and s@nificant for Indian/Asian. Education
had a moderate effect only for Indian/Asian, and #ffect was even negative for the
Black/African group. For the 1940-1971 cohorts, ldrgest change was the time trend, which
became positive except for the Coloured group. dressing of the two slopes was around
cohort 1935, who married on average around 196Glfdour groups. The effect of celibacy
was consistent with the previous period, althougmewhat milder. The effect of urban
residence for Indian/Asian became significant, tees éffect of education for Coloured and
White/European. (Table 2)
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Table 2: Net effect of the factors of infertilityy population group and cohort

Population group

Factor / Cohort Black/ Indian/ White/
African Coloured Asian European
1900-1940 cohorts
Cohort (30 years) 0.582* 0.403* 0.471* 0.605*
Celibate 3.89* 6.59*% 59.91* 26.27*
Urban residence 1.08* 1.48* 0.96 1.30*
Education (12 years) 0.85* 1.17 1.69* 1.03
1940-1971 cohorts
Cohort (30 years) 1.291* 0.760* 1.284* 1.479*
Celibate 2.59*% 4.56* 24.54* 10.87*
Urban residence 1.18* 1.21* 1.76* 1.26*
Education (12 years) 0.84* 1.13* 1.14* 1.60*

NB: Net effects (RR = relative risks) in multivai@aanalysis, including ethnicity. For cohorts,
the RR is given for 30 years, as between 1910 848;Ifor education the RR is given for 12
years, as between no education and secondary ginerh{*) = P< 0.05.

3.2 Factorsof celibacy

For terminal celibacy, the picture was differemoini that of primary infertility. For the
1900-1940 cohorts, trends were positive only fadBIAfrican and Coloured, but not for the
other two groups, and the slope was moderate, avidbubling in 30 years. For cohorts born
after 1940, the slopes were all steep and sigmificand prevalence of celibacy was
multiplied by 5.1 for Black/African, by 4.9 for Galred, by 2.7 for Indian/Asian and by 5.4
for White/European. (Table 3)
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Table 3: Net effect of the factors of celibacy,dmpulation group and cohort

Population group

Factor / Cohort Black/ Indian/ White/
African Coloured Asian European

1900-1940 cohorts

Cohort (30 years) 2.095* 2.312* 1.025 1.015

Urban residence 1.37* 0.81* 0.79 1.24

Education (12 years) 1.16* 0.58* 1.08 0.86

1940-1971 cohorts

Cohort (30 years) 5.062* 4.882* 2.730* 5.400*

Urban residence 1.50* 0.90* 0.61* 1.40*

Education (12 years) 0.68* 0.32* 0.50* 0.26*

NB: Net effects (RR = relative risks) in multiva@aanalysis, including ethnicity. For cohorts,
the RR is given for 30 years, as between 1910 848;Ifor education the RR is given for 12
years, as between no education and secondary ginerh{*) = P< 0.05.

So, all population groups were deeply affectedh® decline in marriage in relative
terms, although at different levels. Urban resigerftad a mild positive effect for
Black/African and for White/European, but a negateffect for Coloured and Indian/Asian.
Lastly, level of education had a negative or nifeef (less celibacy), except for the
Black/African for the earliest cohorts (1900-194The effect was moderate for the recent
cohorts (1940-1971). (Table 3)

3.3 Cultural factors: ethnicity

Lastly, the effect of ethnicity was investigateeparately in the same regression
models, after controlling for the above mentionetiables (time trend, urban residence,
population group, plus celibacy for infertility).oF infertility, results show remarkable
consistency, with a few exceptions. Among the BlAfkcans, the Shangaan (Tsonga
speaking) which had average levels in 1900-1940Idwadr values later; the Ndebele which
had lower than average values in 1900-1940 hadchgeevalues later. Among the Coloured
groups, both the Afrikaans and the English speakiag lower than average increases, and
the situation was the same for the Indian/Asian akippg Afrikaans. Among the
White/Europeans, the increase was more pronouraeldoth the Afrikaans and the English
speakers. (Table 4)
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Table 4: Net effect of ethnicity on infertility arelibacy, by population group and cohort

Race / Infertility Celibacy
Spoken language 1900-1940 1940-1971 1900-1940 19720-
Relative risk (RR)

Zulu 0.72* 0.80* 1.33* 1.88*
Xhosa 0.72* 0.80* 1.18* 1.42*
Pedi 0.78* 0.74* 0.97 1.17*
Tswana 0.60* 0.77* 1.41* 1.66*
Sotho 0.75* 0.81* 0.70* 1.05*
Tsonga 0.94 0.76* 0.64* 1.04*
Swazi 0.77* 0.84* 1.50* 1.94*
Venda 0.71* 0.59* 0.56* 0.81*
Ndebele 0.59* 0.97 0.68* 1.15*
Others (ref.) 1.15 1.15 1.49* 1.32
Coloured

Afrikaans 1.20 0.73* 1.14 0.94
English 1.53* 1.00 1.11 0.60
Others (ref.) 1.10 1.16 1.53 0.98
Indian/Asian

Afrikaans 1.31 0.99 0.58 0.31
English 0.61* 0.77* 0.50* 0.17*
Others (ref.) 1.95 1.37 0.63 0.35
White/European

Afrikaans 1.07 1.26* 0.30* 0.19*
English 1.57* 1.71* 0.45* 0.28*
Others (ref.) 1.58 1.49 0.33 0.29
Absolute value

Baseline (%) 6.2% 6.9% 10.8% 36.8%

NB. RR compared with baseline values in each colubiffierence from baseline: (*) for P<
0.05.

For celibacy, among the Black/African groups, iih@ease was faster for any ethno-
linguistic group than for the others (mostly spegkAfrikaans or English at home). On the
opposite, the Coloured groups, as well as the hédgian and the White/Europeans, had a
slower increase over the years, relatively speakewgn though they all had an increase in
celibacy in absolute value. The groups that haddlgest absolute increase were the Swazi
(+55.3%), the Zulu (+54.8%) and the Tswana (+45.9¥he groups that had the smallest
absolute increase were the Indian/Asian speakimggigfn(+0.8%) or Afrikaans (+5.2%), and
the White/European speaking Afrikaans (+3.6%) aglish (+5.3%).
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Discussion

The prevalence of primary infertility appeared @lemoderate in South Africa,
compared with other African countries, however vadbve biological sterility. For women
born between 1900 and 1935, the level of infeytiténded to decline, probably because
decreasing biological sterility due to antibiotiaad other treatments of sterility widely
available after 1945. Then, the level of infeniliended to increase significantly, by some
28% for cohorts born between 1935 and 1971. Thienteincrease seems primarily due to
changing marriage patterns (during the 1960-199%gg to new contraceptive methods
(pill, 1UD, etc.), and possibly to a lesser extémtemerging diseases such as HIV/AIDS,
tuberculosis, and other sexually transmitted indest (STIS) in the more recent years. With
respect to marriage, some 70% of infertile womemewa the ever-married group before
1930, but only 44% after 1960: a majority of inflertwomen were simply never exposed
(voluntary or not) in the recent cohorts, whichrasgo be a new phenomenon, due to rapid
changes in marriage patterns and contraceptive Asiudes towards marriage and
childbearing also changed in Europe and in NortheAca in the 1960’s, with a large impact
on primary infertility. [Hastings & Robinson 19732oston & Gotard 1977] What happened
in South Africa appears dramatic, even though ¢vellof childlessness remains lower than
that in the USA (14.6% in 2002), except for the Wturopean group which reached similar
levels.

There is no doubt that marriage changed dramaticallSouth Africa after 1960
(cohorts born after 1935), and this seems to kefouall population groups. [Budlender et al.
2004; Hosegood et al, 2009; Timaeus & Graham 188$ 2001] Most striking are the very
high proportions of never-married women among ttecilBAfrican and the Coloured groups,
among whom nearly half of the women did not corteaenarriage before the end of their
reproductive period. Among those, some live in camfaw union, but this seems a living
arrangement quite different from a formal marriaged their fertility is definitely different,
with a proportion of infertile women almost doulihat of married women. This seems also a
new situation, which deserves further investigation

In South Africa, the changing marriage regime, trenew forms of family life, seem
to be the consequence of the rapid social dynaasseciated with social change, economic
development, urbanization, the circulatory mignatgystem, and the apartheid regime. The
two groups most affected by these dynamics wer8khek/African and the Coloured groups,
for whom the traditional family system was largdigmantled. But the other two groups were
also affected, and probably for other reasons.

The situation of never-married women is also gstgkiabout a third were infertile in
the early years of the #entury, but in the recent years some 86% haveahaidth. This
suggests that tolerance for births out-of-wedloas wprobably limited in 1900, and that it
seems to have increased markedly over the yeais.isrhlso a major change, indicating that
fertility and marriage are less and less correladsdound in many other places. [Sobotka and
Toulemon 2008]
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In this study biological infertility (sterility) wa qualified as ‘involuntary’ and
behavioral infertility as ‘voluntary’ from a popuian perspective. From an individual
perspective however, these qualifications neecetouanced. For instance, biological sterility
resulting either from early exposure to sexualgngmitted infections or from early induced
abortion have a definite behavioral component. wike, terminal celibacy due to a lack of
opportunity for marriage rather than from a stromdj to remain single results from a
demographic constraint and not from a personalogh@ind is therefore rather involuntary.

Issues of reverse causality (sterility causing geanin marriage patterns) did not
appear as a major issue in South Africa. Howeveshaould be noted that for all population
groups combined there were more divorced women grtfaninfertile than among the fertile
women. The relative risk of being divorced accogdio infertility status was significant only
for the Indian/Asian group (RR= 1.63) and for th&iw/European group (RR= 1.50), but not
for the other groups. In any case, divorced womereveounted among the ever-married, so
that this observation could not affect the previanalysis.

Celibacy, or lack of stable marriage, is a faétwra number of risky behavior, and in
particular for multiple partnerships and STI's sashHIV/AIDS. It is striking to note that the
Black/African groups with the highest levels of ibaty (Swazi, Zulu) are also the most
affected by HIV/AIDS. So, some of their infertiligould be associated with STI's, but this is
more likely to apply for cohorts born after 197(hanstarted their sexual life at the onset of
the HIV epidemic. A correlation between premaritadtility and HIV/AIDS was already
noted earlier, going in the same direction. [Gaes&rzwang 2008]

The rising infertility among the Indian/Asian aMéhite/European groups is amazing,
reaching levels as high, or higher, than some Eaopr North-American countries. This
point has been little studied so far in South Afriand seems to be due more to voluntary
than to involuntary infertility. New patterns of a@ibe by women for a ‘child-free’ and
‘marriage-free” life could be an explanation, like North America. [Stobert & Kemeny
2003]

The social fabric is amazingly complex in Southriéd, limiting seriously any
geographical analysis. For instance, groups sucwazi and Zulu are close geographically
to Indians and Whites speaking English, but havkcadly different behavior. In contrast,
Black/African groups who live in different provirceand belong to different ethnic groups,
show rather homogenous behaviors, with only minfber@nces in infertility and in marriage
patterns.

The relationship between socio-economic statustia@dwo variables studied here is
counter-intuitive at first glance. Despite the sgorelationship between celibacy and
infertility, the two groups with higher socioeconom status (Indian/Asian and
White/European) had higher levels of infertilitydalower levels of celibacy than the two
other groups (Black/African and Coloured). Thiswshdhe importance of cultural factors for
studying infertility and celibacy, and justifiespasteriori the analysis by population groups
and their dynamics. Focusing on socio-economimfacivould have missed the most salient
features of this population.
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There is no reason to doubt about the qualityhefdata on childlessness in South
Africa. Firstly, the question asked to persons geasus is straightforward, and in most cases
any family member will know whether a woman has hazhild or not, since being childless
bears a stigma in most societies. Of course, timarg be minor inconsistencies, in particular
when women were not asked directly with full maitgrhistories. For instance there could be
confusion between a woman who never had a pregnamcya woman who had only one
delivery which ended either in a stillbirth or irchild who died right after birth. Such issues
are inevitable in a census, but should not affedbasly the study of long term trends and
differentials.

Levels of infertility measured by childlessnessrfd in censuses are higher than those
in DHS surveys, and this is true all over Africhaid can be due in data errors in the census, in
problems with imputation of missing values, bubals biases in DHS surveys. These surveys
tend to favor women in stable unions, and tendxaggerate fertility levels by including still
births.

The use of a proxy for being ever-married is mpragblematic. Of course this was
imposed by the true nature of census data. Howdvisrcould only affect the magnitude of
the differences studied. If some of the women diassamong those living in common-law
unions at time of census had in fact contractechaiage before that failed, or if some of the
women classified among the married were in fadba&t up to age 40 and married later, then
the magnitude of the differences between the twaums would be diminished. In the
empirical analysis, the magnitude of these diffeemsnwas so great, that minor biases
associated with imperfect data could only undeesdibre true effects in the population.
Furthermore, other studies show similar findingshwa more rigorous methodology. For
instance, the Africa Center, a Demographic Suedé System (DSS) located near Hlabisa
in Kwazulu-Natal, where marriage and cohabitatiattggns were studied extensively in the
years 2000-2009, found similar patterns of veryhhaapd rising levels of terminal celibacy.
[Hosegood et al. 2015]

The rise in terminal celibacy seems to continugbated until the last point available.
What will be the future of marriage among the Blédkican groups remains to be seen. Will
marriage simply disappear in the next century? \tfidre be a reversal in the trend? Will
policies promoting marriage have an effect? Thesgortant questions call for a thorough
monitoring in the years to come.

The history of population dynamics in thechcCentury in South Africa is unique, with
major migration flows, major redistribution of thmopulation, major political and social
change, and an impressive economic developmenth8&dindings of this study, showing the
dramatic trends in marriage and infertility are @gpketo South Africa. However, they may
prefigure what could happen in other African coiastras well, especially in the urban areas
of the most dynamic countries. Monitoring thesendiee elsewhere might reveal surprising
features of African nuptiality and fertility in theears to come.
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