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Childbearing Trajectories in a West Afri can Setting: 
A Sequence Analysis Approach

Hilde Bras, Adrien Remund, and Valérie Delaunay

ABSTRACT The lag ging fer til ity tran si tion in West Africa has impor tant reper cus sions 
for global pop u la tion growth but remains poorly under stood. Inspired by Caldwell 
and col leagues’ fer til ity tran si tion frame work, as well as by sub se quent research, we 
exam ine diver sity in women’s holis tic child bear ing tra jec to ries in Niakhar, Senegal, 
between the early 1960s and 2018 using a sequence anal y sis approach. We eval u ate 
the prev a lence of dif fer ent tra jec to ries, their con tri bu tion to over all fer til ity lev els, and 
their asso ci a tion with women’s socio eco nomic and cul tural char ac ter is tics. Four tra jec
to ries were observed: “high fer til ity,” “delayed entry,” “trun cated,” and “short.” While 
the high fer til ity tra jec tory was most prev a lent across cohorts, delayed entry grew in  
importance. The high fer til ity tra jec tory was more com mon among women born between 
1960 and 1969 and was followed less often by divorced women and those from polyg
y nous house holds. Women with pri mary edu ca tion and those from higher sta tus groups 
were more likely to expe ri ence delayed entry. The trun cated tra jec tory was asso ci ated 
with lack of eco nomic wealth, polyg y nous house holds, and caste mem ber ship. A short 
tra jec tory was related to lack of agropastoral wealth, divorce, and possibly sec ond ary  
ste ril ity. Our study advances knowl edge on fer til ity tran si tions in Niakhar—and 
Sahelian West Afri can con texts more gen er ally—by show ing the diver sity of child
bear ing tra jec to ries within high fer til ity regional con texts.

KEYWORDS Fertility tran si tion • Childbearing tra jec to ries • Sequence anal y sis •  
West Africa • SubSaharan Africa

Introduction

While most regions in subSaharan Africa have started to expe ri ence fer til ity decline, 
in some parts, most nota bly in West Africa, fer til ity has remained per sis tently high 
(Bongaarts 2017; Bongaarts and Casterline 2013; Garbett et al. 2021; Mbacké 2017; 
Timæus and Moultrie 2020). In an influ en tial arti cle, Caldwell and col leagues (1992) 
argued that Afri can fer til ity tran si tions should be thought of as a new type of tran si
tion, dis tinct from Asian and Euro pean ones. First, fer til ity reduc tions would take place 
among women of all  ages, across the entire age sched ule. Second, Afri can tran si tions 
would be char ac ter ized by young adult women post pon ing first child bear ing to stay  

D
ow

nloaded from
 http://dup.silverchair.com

/dem
ography/article-pdf/60/3/891/1951969/891bras.pdf by guest on 10 April 2024

https://doi.org/10.1215/00703370-10714477
https://doi.org/10.1215/00703370-10714477


892 H. Bras et al.

lon ger in school, which could act as a bridge to work in the mod ern sec tor. Third, fer
til ity decline would result mainly from women’s efforts to lengthen birth inter vals by 
using con tra cep tion to sub sti tute for absti nence, rather than from lim it ing child bear ing. 
At the same time, how ever, women would still have large fam i lies, which could be 
explained by the impor tance of descent lin e age, polyg yny, the mate rial ben e fits of large 
fam i lies, and weak fam ily plan ning pro grams, resulting in dif fer ent con straints on pre
mar i tal and extra mar i tal sex u al ity, dif fer ences in mar i tal sta bil ity, and dif fer ent empha
ses on the need and rea sons for birth spac ing (Caldwell et al. 1992).

Caldwell and col leagues’ (1992) prop o si tions have sparked much research on var
i ous Afri can countries. Yet, lit tle atten tion has been devoted to the diver sity that may 
exist within soci e ties. For instance, women in Niger between 2010 and 2015 bore an 
aver age of 7.4 chil dren, a high level of fer til ity that has remained sta ble for decades 
(Spoorenberg and Maga 2018). However, recent research reveals that cer tain groups 
of Nigerien women have started to post pone first child bear ing, lead ing to a com
pres sion of fer til ity at higher ages (Spoorenberg and Maga 2018). The case of Niger 
illus trates that sub pop u la tions may prac tice vary ing repro duc tive strat e gies but reach 
sim i lar high lev els of fer til ity. Hence, high fer til ity—like low fer til ity—is a com pos
ite that con sists of var i ous sub pop u la tions with dif fer ent repro duc tive cul tures around 
tim ing of first child birth, spac ing, and last birth. Compositional demog ra phy focuses 
on such diver sity and con tends that to under stand fer til ity tran si tions, or their lag ging 
behind, more sub tle modes of anal y sis are needed, which are directed to the sub pop
u la tions from which these pat terns have emerged (Bras 2021; Kreager 2011; Kreager 
et al. 2019; Szreter and Garrett 2000). Our aim in this arti cle is to trace such diver sity 
in a West Afri can regional set ting char ac ter ized by lag ging fer til ity decline. What dif
fer ent child bear ing tra jec to ries can be discerned, how do these tra jec to ries con trib ute 
to over all fer til ity lev els, and in what ways are they asso ci ated with dif fer ent socio
eco nomic and cul tural char ac ter is tics of women and their house holds?

In the fol low ing sec tion, we sum ma rize the debate on repro duc tive man age ment and 
intro duce our approach. Next, we describe the his tor i cal, socio eco nomic, and cul tural 
con text of the Senegalese Niakhar region for which we ana lyze child bear ing tra jec to
ries of cohorts of women born between 1948 and 1978. We then describe our data, mea
sures, and meth ods. Exploiting sequence anal y sis and clus ter anal y sis, we gen er ate four 
types of child bear ing tra jec to ries from the data, trace his tor i cal changes in their prev
a lence between the early 1960s and 2018, study the rela tion between these tra jec to ries 
and aggre gate pat terns of fer til ity change using a decom po si tion anal y sis, and gauge 
the asso ci a tion between clus ter mem ber ship and women’s indi vid ual and house hold 
char ac ter is tics. Finally, we eval u ate the empir i cal and the o ret i cal pay off of exam in ing 
diver sity in child bear ing tra jec to ries for under stand ing the lag ging fer til ity tran si tion in 
Niakhar and in Sahelian West Afri can con texts more gen er ally.

Background

The Debate on Reproductive Management

Following research by the Euro pean Fertility Project (EFP) on the his tor i cal Euro pean  
fer til ity decline in the 1980s, a debate devel oped about whether fer til ity tran si tions  
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could be accounted for by cou ples increas ing the inter vals between births (“spac
ing”) (Anderton and Bean 1985; Santow 1995; Szreter and Garrett 2000; Van Bavel 
2004; Van Bavel and Kok 2004) or by lim it ing child bear ing at youn ger ages (“stop
ping”) (Knodel 1987; Knodel and van de Walle 1979). Stopping behav ior at a cer tain 
age was thought to result from the spread of novel con tra cep tive behav iors (mainly 
with drawal) (Knodel 1987; Knodel and van de Walle 1979) or from the dif fu sion of 
new atti tudes toward hav ing chil dren (Aries 1980; Caldwell 1982). Couples achieved 
spac ing by inten tion ally length en ing birth inter vals until their pre vi ous child had 
reached a cer tain age or devel op men tal mile stone, such as weaning or walk ing 
(Anderton and Bean 1985; Santow 1995; Szreter and Garrett 2000; Van Bavel 2004; 
Van Bavel and Kok 2004).

The debate reemerged in the 1990s in response to the lag ging fer til ity decline in 
subSaharan Africa, which was described as “a new type of tran si tion” (Caldwell et al. 
1992). According to Caldwell and col leagues (1992), fer til ity tran si tions in Afri can 
soci e ties could be char ac ter ized by the use of mod ern con tra cep tives for later starting 
and spac ing of child bear ing by all  ages of women, who still wanted large fam i lies. 
In the sub se quent lit er a ture, Timæus and Moultrie (2008) intro duced the notion of 
“post pone ment” to describe fer til ity con trol that is nei ther stop ping nor spac ing. In 
their research, they observed women who post poned preg nancy and child bear ing for 
long peri ods, resulting in median birth inter vals of up to five years. While spac ing is 
a sched uled form of repro duc tive man age ment, post pone ment is char ac ter ized by ad 
hoc behav ior. It reflects a desire to avoid child bear ing with out clear goals for long
term fer til ity and is related to the uncertainties and con straints that women encoun
ter in dif fer ent spheres of life, includ ing finan cial pre car i ous ness, hous ing short ages, 
healthrelated mat ters, and fam ily and rela tion ship prob lems (Hayford and Agadjanian  
2019; Moultrie et al. 2012; Timæus and Moultrie 2008). In line with this, the term 
“cur tail ment” was coined to char ac ter ize the repro duc tive behav ior of women who 
stop child bear ing for nondemographic rea sons—that is, with out targeting a par tic u lar 
fam ily size (Timæus and Moultrie 2020).

Since the start of the debate, there has been dis agree ment about the meth ods to 
detect dif fer ent forms of repro duc tive man age ment (Friedlander et al. 1999; Timæus 
and Moultrie 2008). Initially, the EFP research ers devel oped a set of stan dard mea
sures to detect fer til ity con trol: the Coale‒Trussell model (Coale and Trussel 1974, 
1978). They sep a rated agespe cific mar i tal fer til ity rates into two com po nents: the 
level of mar i tal fer til ity rel a tive to the nat u ral fer til ity stan dard (M) and the extent 
of delib er ate con trol at later par i ties (m). The m param e ter was interpreted as a mea
sure of the extent of fam ily lim i ta tion—namely, delib er ate con trol of mar i tal fer til ity 
to obtain desired fam ily size. It became the stan dard mea sure ment of fer til ity con
trol but was unable to detect spac ing or other forms of fer til ity con trol (Van Bavel 
2004). Moreover, these mea sures, which were designed for crosssec tional aggre gate 
data, were unable to unravel the mech a nisms of spac ing and stop ping at the indi vid
ual level. The lon gi tu di nal indi vid uallevel stud ies, which ana lyzed birth inter vals 
using eventhis tory anal y sis (Tsuya et al. 2010; Van Bavel 2004; Van Bavel and Kok 
2004), were an improvement. Despite this more flex i ble method, it remained dif fi cult 
to dis en tan gle spac ing and stop ping. Subsequently, Alter (2007, 2016) and Cilliers 
and Mariotti (2021) applied the cure model to sep a rately mea sure spac ing and stop
ping and their asso ci ated fac tors in one model. In an impres sive study using sur vival  
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anal y sis and period mea sures of par ity pro gres sion, Timæus and Moultrie (2020) cat
e go rized 83 lowincome countries according to the pre dom i nant form of stop ping 
(lim i ta tion, cur tail ment, or mixed) and the degree of post pone ment or spac ing dur ing 
the last 50 years.

Strikingly, most stud ies within this lit er a ture have focused on the tim ing of sin gle 
mark ers of repro duc tion, such as first birth, last birth, and birth inter vals. Yet, soci e
tal changes affect repro duc tive careers as a whole, not just the sep a rate tran si tions of 
which they are part. The notion of tra jec to ries or “social path ways” (Bras et al. 2010; 
Elder et al. 2003; Macmillan 2005) cap tures this idea of life course dynam ics that 
take place over extended peri ods of (life)time. Moreover, the endog e nous cau sal ity 
(Mayer 1987), or bio graphic oppor tu nity costs (Birg et al. 1991; Schumacher et al. 
2013), of life courses is bet ter exam ined by inves ti gat ing holis tic tra jec to ries than 
through the study of sep a rate events.

A Trajectory-Based Approach

Here, we pro pose an alter na tive method to under stand the diver sity in child bear ing pat
terns, which involves chang ing the unit of anal y sis from child bear ing “events” to child
bear ing “tra jec to ries.” Trajectories are holis tic series of events and states that may, for 
instance, cover women’s entire repro duc tive life span. A tra jec torybased approach 
 cap tures life course dynam ics that take place over extended peri ods (Elder et al. 2003; 
Macmillan 2005). It has become an established method for study ing demo graphic phe
nom ena (Barban and Sironi 2019), for instance, path ways of house hold for ma tion, migra
tion tra jec to ries, and occu pa tional careers (Bras et al. 2010; Elder 1994; Elder et al. 2003; 
Giele and Elder 1998; Huinink and Kohli 2014). Surprisingly, it has rarely been applied 
to inves ti gate fer til ity, although recently a num ber of stud ies on repro duc tive tra jec to ries 
have appeared (Bras and Schumacher 2019; Darak et al. 2015; Schumacher et al. 2013).

By study ing child bear ing in terms of tra jec to ries instead of sep a rate events, we can 
gauge the mul ti ple behav ioral com po nents of tran si tional fer til ity at the same time: 
starting, spac ing, stop ping, post pon ing, and curtailing. As we induc tively gen er ate 
these tra jec to ries from the data, in prin ci ple, myr iad types of tra jec tory can emerge 
from our anal y sis. Hence, by uncovering diver sity in women’s repro duc tive tra jec to
ries and asso ci ated fac tors, we aim to advance under stand ing of the lag ging fer til ity 
tran si tion in the region.

Setting

Our anal y sis focuses on Senegal’s Niakhar region, located in the larger rural Fatick 
(for merly SineSaloum) region, 135 kilo me ters east of Dakar. The study site of the 
Niakhar Health and Demographic Surveillance Study (HDSS) cov ers 203 square 
kilo me ters, is situated in the SahelianSudanese cli matic zone, and suf fers from fre
quent droughts. Eight vil lages have been under con tin u ous sur veil lance since 1962; 
another 30 vil lages were added in 1983. Although the region is rural, the three larg est 
vil lages can be con sid ered semiurban, with health facil i ties, a weekly mar ket, and 
daily buses to Dakar (Delaunay et al. 2013; Delaunay et al. 2002).
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The SineSaloum region was one of the cra dles of cap i tal ist devel op ment of 
ground nut cul ture in Senegal under French colo nial rule, when the area under
went deep eco nomic and social changes (Klein 1968; Yade 2007). The Serer eth nic 
group—com pris ing 97% of the pop u la tion—tra di tion ally prac ticed an inten sive two
field sys tem of agri cul ture, whereby one field was devoted to mil let and the other was 
left fal low and used to pas ture cat tle. With the devel op ment of the ground nut trade, 
ground nuts were planted third in rota tion (Klein 1968). The eco nomic devel op ment 
of the region dur ing colo nial rule changed the labor ing roles of men and women, as 
well as gen der rela tions. Men started to exploit small plots where they cul ti vated 
food crops (cow peas, hibis cus, and rice) on their own sep a rate income account, while 
women ran small businesses (Yade 2007). Serer peas ants also kept cat tle to manure 
their fields, and the suc cess ful peas ant’s sur plus went into pur chas ing more cat tle 
(Klein 1968).

Since the 1970s, how ever, the region has expe ri enced stag nat ing agri cul tural 
resources and declin ing rain fall, resulting in sub sis tence cri ses. A drop in ground
nut prices, reduc tion in state subsidies, lim i ta tion of credit for the pur chase of inputs 
and agri cul tural equip ment, and lack of infra struc ture, all of which slow com mer cial 
exchanges, have together put a brake on the devel op ment of com mer cial agri cul ture 
(Adjamagbo and Delaunay 2018:199). Therefore, sea sonal migra tion to the cit ies—
par tic u larly Dakar—has inten si fied (Adjamagbo and Delaunay 2018). For instance, 
in 2000, 40% of all  adult men and 26% of adult women spent sev eral months per year 
away from the area for sea sonal migra tion (Wade et al. 2005).

The Serer peo ple, like many West Afri can eth nic groups, have tra di tion ally been a 
socially strat i fied soci ety with dis tinct sta tus group ings of nobles, free peas ants, and 
caste groups, includ ing gri ots (bards) and arti sans (metal, weav ing, pot tery, leather, 
and wood work ers) (Adjamagbo and Delaunay 2018; Klein 1968; Tamari 1991). 
The bilat eral kin ship sys tem and for mer prac tice of matri lin eal inher i tance uniquely 
char ac ter ize the Serer (Klein 1968). In reli gious terms, Niakhar is more diverse than 
other Senegalese regions, com pris ing Mus lims (76%), Chris tians (21%), and groups 
adher ing to Afri can tra di tional reli gions (Bousmah 2017). The mat ri mo nial sys tem is 
polyg a mous, with half of all  mar ried women in 2000 being in a polyg a mous union 
(Wade et al. 2005). The age at mar riage—on average 18 years for women and 25 
years for men in 1984—has steadily increased over recent decades (Adjamagbo and 
Delaunay 2018). Consequently, pre mar i tal sex ual behav ior has risen, although the 
norm among the Serer is to remain cel i bate until mar riage. Marriages have become 
more often “enforced,” with wives being preg nant before mar riage (Adjamagbo and 
Delaunay 2018). Divorce and remarriage remain fre quent in the region, as they are in 
Senegal in gen eral (Bouland 2021; Lemardeley et al. 1995).

Marital fer til ity in the Niakhar region has been high on aver age since the 1960s, 
although a slight decrease has set in since the 1990s. The aver age total fer til ity rate 
(TFR) was 6.9 chil dren per woman between 1963 and 1967, reached a peak of 7.9 
between 1984 and 1988, and decreased to 6.4 by 2009–2011 (Buiatti 2012). In the 
larger Fatick region, the prev a lence of con tra cep tive use was low, with less than 2% of 
women in 1999 using mod ern meth ods (Delaunay et al. 2013), but increased to 10% 
by 2010 (Adjamagbo and Delaunay 2018). In the mid1990s, Niakhar was not severely 
afflicted by HIV. The inci dence of STDs was high, how ever, and was found to be related 
to the num ber of pre vi ous mar riages and urban migra tions (Lemardeley et al. 1995).
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The sit u a tion in the Niakhar region—char ac ter ized by an increase in sea sonal 
urban migra tion of young peo ple in the 1980s and 2000s—is sim i lar to other West 
Afri can Sahelian con texts, such as Mali (Hertrich and Lesclingand 2013), where pop
u la tion growth is strong and envi ron men tal con straints dim future pros pects. How
ever, com pared with some rural areas that have expe ri enced exten sive rural exo dus, 
the Serer of the Niakhar region are char ac ter ized by a strong attach ment to the land 
(Lericollais 1992, 1999). Although young peo ple migrate to look for work, they 
main tain strong ties with the vil lage by con trib ut ing to the sur vival of fam i lies and 
the devel op ment of the vil lage.

Data and Methods

Data

The Niakhar HDSS was founded in 1962 and is still active today—one of the 
oldest demo graphic lab o ra to ries in subSaharan Africa, pro vid ing highqual ity 
lon gi tu di nal microdata (Delaunay et al. 2013; Delaunay et al. 2002). For each res
i dent, it col lects indi vid ual, house hold, and com pound infor ma tion, and identifies 
res i dents’ par ents, rela tion ship to the house hold head, and spou sal rela tion ships. 
Births, deaths, migra tions, and preg nan cies are sys tem at i cally recorded every four 
months, on aver age. Individual char ac ter is tics (sex, age, eth nic group, reli gion, 
and mar i tal sta tus) are col lected as well. The data base also includes two indi ca tors 
of socio eco nomic sta tus at the house hold level (eco nomic wealth and agropastoral 
wealth).

Women who outmigrate from the region for 11 months or more with out returning 
are lost from obser va tion; how ever, if they return to Niakhar for at least one month 
per year, they are still con sid ered res i dent and all  their births—even those that took 
place else where—are reg is tered. Hence, the sam ple com prises sed en tary women as 
well as those active in sea sonal migra tion—the most com mon form of mobil ity in this 
region (Adjamagbo and Delaunay 2018).

We used the 2018 release of the Niakhar HDSS, which con tains data for 2,586 
women born between 1948 and 2002 and observed from age 15. We selected women 
born before 1978 (i.e., aged 40 at the last obser va tion in 2018), which led to a final 
sam ple of 621. This thresh old reflects a com pro mise between tra jec tory com ple tion 
and sam ple size. If we had selected women observed until age 50, the sam ple would 
have been reduced to 247 tra jec to ries, of which only 205 were com plete. If we had 
expanded to women observed until age 35, the sam ple would have increased to 1,030 
tra jec to ries, of which 952 were com plete; how ever, by doing so, we would have 
missed a sig nifi  cant part of the end of child bear ing tra jec to ries. Stopping the obser va
tion at age 40 allowed us to observe women almost up to the end of their repro duc tive 
careers, while maintaining a large enough sam ple size to con duct regres sion ana ly
ses. The agespe cific num ber of chil dren ever born by cohort sup ports this choice in 
the sense that, at age 40, most cohorts had reached their final cohort TFR (cTFR). 
This might not be com pletely true for the most recent cohorts (1968–1972 and 1973–
1978), but in the case of the for mer, an aver age of only 0.5 chil dren were born after 
age 40. Thus, we are cov er ing almost the entire repro duc tive career.
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Measures

Our depen dent var i able reflects dif fer ent types of child bear ing trajectories, the con
struc tion and anal y sis of which were car ried out with the tools of state sequence 
anal y sis (Ritschard and Studer 2018). Each woman’s child bear ing tra jec tory is char
ac ter ized by 26 yearly states, from age 15 to age 40, describ ing her cur rent child
bear ing sta tus. Instead of con sid er ing each par ity as a spe cific state, we reduced the 
num ber of pos si ble states to four: the “silent phase” before the first birth; “active 
child bear ing,” which cor re sponds to hav ing a child in the last 12 months; “birth inter
val,” which cor re sponds to being between two births; and the “stop ping phase,” when 
the cur rent num ber of chil dren is equal to the final num ber of chil dren. This choice 
was dic tated by the o ret i cal and prac ti cal con sid er ations. Theoretically, these states 
are reflecting the five mech a nisms pre vi ously found to shape child bear ing his to ries 
(starting, spac ing, stop ping, post pon ing, and curtailing) and to even tu ally pro duce the 
par i ties and com pleted fam ily size.

Practically, in sequence anal y sis, it is gen er ally advis able to avoid han dling too 
many dif fer ent states. Accounting for all  pos si ble par i ties would lead to 17 states  
(15 par i ties + silent + stop) and would thus mean distinguishing sequences mostly on 
whether they include the highest (and rar est) birth orders. Hence, work ing on par i
ties would reduce the com plex ity of repro duc tive careers to the sin gle dimen sion of 
max i mum fam ily size.

Figure 1 dis plays four actual exam ples of child bear ing his to ries encoded as state 
sequences. Woman 49 stayed only one year in the silent phase and had her first child 
at the age of 16 (i.e., between her 16th and 17th birth days). She then expe ri enced a 
twoyear birth inter val before hav ing her sec ond child at age 19, and followed almost 
exactly the same rhythm until the age of 39, when she had her ninth and last child. 
At the age of 40, she had reached her final fam ily size. Woman 225 spent a lon ger 
period in the silent phase, hav ing her first child at age 21. She had two years until her 
next birth and followed prac ti cally the same rhythm until age 38, when she had the 
last of her seven chil dren and then entered the stop ping phase of her tra jec tory at age 
39. Woman 206 also had seven chil dren in total but started and fin ished ear lier (ages  
18 and 35, respec tively). Finally, Woman 482 had only four chil dren. Similar to 
Woman 225, she expe ri enced a rel a tively long silent phase and had her first child 
at age 21; how ever, her child birth tra jec tory lasted only 10 years, as she had her last 
child at age 31 and then entered the stop ping phase. Of these four women, she is the 
only one who expe ri enced more than two suc ces sive years with out a birth—between 
her third and fourth chil dren.

We included sev eral inde pen dent var i ables related to the woman her self and her 
house hold. Women’s char ac ter is tics included birth cohort, reli gion (Mus lim, Cath o lic,  
Protestant, and tra di tional Afri can reli gion), highest edu ca tional level (Koranic 
school, pri mary school, sec ond ary school or higher, or no edu ca tion), and migra tion 
sta tus (whether she migrated before age 15). Given that Serer soci ety is a polyg y
nous soci ety in which wife inher i tance (levi rate) is com mon (Garenne and Van de 
Walle 1989), women may live together in a com pound with (many) cowives. Because 
the data set did not include infor ma tion on women’s (chang ing) rank in polyg a mous 
mar riages, we included a var i able that mea sured the aver age num ber of women in 
the com pound where the index woman resided dur ing her repro duc tive tra jec tory. 
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Because pre vi ous research has found that post pone ment can be related to the breakup 
of rela tion ships because of a hus band’s death or divorce (Hayford and Agadjanian 
2019), we also included two dummy var i ables that cap ture whether women were 
divorced or became widowed dur ing their repro duc tive life span. In addi tion, a caste 
var i able was included to mea sure the legally banned but still influ en tial social strat i
fi ca tion in this rural pop u la tion (Klein 1968; Ross 2008). The var i able distinguishes 
between free peas ants; (semi)noble groups (Koumakh, DB Tiédo, Dep DB); and 
caste groups, includ ing gri ots and arti sans, as well as nonSerer peo ple.

The HDSS data con tain var i ables of house hold eco nomic wealth and house hold 
agropastoral wealth. These var i ables are based on infor ma tion about house holds’ 
belong ings, which was col lected through a ded i cated ques tion naire in 2003 (Adesu 
and Houngbegnon 2012); the variables were constructed using mul ti ple cor re spon
dence anal y sis (MCA). The 12 var i ables con trib ut ing to the eco nomic wealth indi ca
tor include mea sures of access to water and toi lets, qual ity of build ing mate ri als, and 
pos ses sion of house hold goods (e.g., tele vi sion, phone, cooking plate, solar pan els). 
The nine var i ables con trib ut ing to the agropastoral wealth indi ca tor relate to the pos
ses sion of tools (e.g., cart, hoe) and ani mals (e.g., horse, cat tle). Both indi ca tors are 
weighted aver ages based on the load ings of the MCA and are stan dard ized to fall 
within a range of 0–1. They mea sure dis tinct aspects of wealth, as shown by their 
weak cor re la tion, which apply to dif fer ent types of house holds that depend on agri
cul ture for their liv ing or not. Important for us, while eco nomic wealth is neg a tively 
asso ci ated with the num ber of chil dren, agropastoral wealth shows a pos i tive asso ci
a tion (Delaunay 2017). This dif fer ence prob a bly reflects the impor tance of chil dren 
in the work load of pas to ral house holds. This indi ca tor, which was avail  able only for 
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Fig. 1 Four examples of childbearing trajectories
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2003, mea sures wealth in the house hold of res i dence—that is, the mar i tal house hold. 
Although it mea sures wealth at dif fer ent ages across birth cohorts (ages 25–55), in 
this rural con text, socio eco nomic posi tions are unlikely to change dra mat i cally after 
the tran si tion to adult hood.

Table 1 shows that more than threequar ters of all  women in our sam ple were 
Mus lim, a siz able minor ity were Cath o lic (17%), and much smaller pro por tions 
were Protestant or mem bers of tra di tional Afri can reli gions. About 9% of all  women 
migrated before the age of 15. Almost 87% had no edu ca tion; 9% had pri mary edu ca
tion, 3% had attended Koranic school, and 2% had sec ond ary edu ca tion or more. The 
mean num ber of women (cowives and oth ers) with whom index women coresided  
dur ing their repro duc tive lives was 7.4. Some 4% of women had expe ri enced a 
divorce; this per cent age is low because of selec tion, given that divorced women 
always migrate out side the house hold—and often out side the sur veil lance sys tem. 

Table 1 Descriptive sta tis tics of data and var i ables

Mean/Proportion Standard Deviation

Birth Cohort
 1948–1959 .21
 1960–1969 .22
 1970–1973 .28
 1974–1977 .30
Religion
 Mus lim .76
 Cath o lic .17
 Protestant .04
 Traditional Afri can reli gion .03
Caste
 Free peas ants .77
 Koumakh .21
 DB Tiédo .10
 Dep DB .04
 Griots .03
 Artisans .08
 NonSerer .05
 Unknown .03
Education
 None .87
 Koranic school .03
 Primary school .09
 Secondary school or more .02
Migration Before Age 15 .09
Economic Wealth 0.14 0.19
Agropastoral Wealth 0.70 0.22
Mean Number of Women in Compound 7.39 5.37
Divorced .04
Widowed .03
N Trajectories 621
N Trajectories With All Independent Variables 615

Source: Niakhar data base (release 2018).
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Almost 3% of women expe ri enced the death of a hus band between ages 15 and 40. 
About three fourths of women came from house holds belong ing to the free peas ants 
group, 21% lived in the Koumakh group, 10% in the DB Tiédo group, and 4% in the 
Dep DB group. Some 8% of all  women belonged to the artisan caste and 3% to the 
griot caste. Households had an aver age eco nomic wealth score of 0.14, while their 
aver age agropastoral wealth score was 0.70.

Analysis

In recent decades, sequence anal y sis has become a pop u lar tech nique to ana lyze biog
ra phies, in com ple ment to eventhis tory anal y sis, and its con tri bu tion to demog ra phy 
is now firmly established (e.g., Barban and Sironi 2019; Bras et al. 2010).1 Although 
many pro ce dures can be used to study state sequences, the most com mon con sists of 
three steps: (1) com put ing dis tances between sequences, (2) using these dis tances to 
group the sequences into homo ge neous and mean ing ful types using clus ter anal y sis, 
and (3) study ing the asso ci a tion of explan a tory var i ables with the mem ber ship of 
these groups.

In their metaanal y sis, Studer and Ritschard (2016) iden ti fied doz ens of dif fer ent 
dis tance mea sures pro posed over the years, which empha size dif fer ent char ac ter is tics 
of sequences. They under line three main char ac ter is tics: sequenc ing (states order
ing), dura tion (time spent in each state), and tim ing (when—at what age—each state 
is expe ri enced). In our case, sequenc ing does not mat ter because all  birth his to ries 
have the same basic struc ture: each woman starts in the silent phase, then alter na tes 
between active child bear ing and birth inter vals, and ends with the stop ping phase. 
We tested sev eral dis tance met rics, some of them put ting more empha sis on tim ing 
(Hamming dis tance), on dura tion (OMSpell), or equally on both (SVRspell). The 
met ric pro vid ing the most mean ing ful clus ter ing was by far the one most sen si tive to 
dura tion, most likely because of the defi  ni tion of our four states, in which tim ing of 
first and last births can be defined as dura tion. There is indeed a onetoone rela tion
ship between the age at first and last birth and the dura tion of the silent and stop ping 
phases, respec tively. Moreover, sen si tiv ity to dura tion is impor tant to dif fer en ti ate 
birth his to ries that are more or less affected by spac ing or post pon ing behav iors. 
For these rea sons, we com puted the dis tances between sequences with the OMSpell 
met ric, which is an exten sion of opti mal matching, applied to spells of states (sub
se quences), and pro posed by Studer and Ritschard (2016). We used a timewarping 
param e ter e = 1, sub sti tu tion costs defined on the tran si tion rates (min. = 0.65; max. = 2),  
and indel costs equal to 1. We com puted the dis tance matrix with the TraMineR pack
age in R (Gabadinho et al. 2011).

We used the resulting pairwise dis tances between sequences to iden tify clus ters of 
sim i lar birth his to ries. To this end, we used a hier ar chi cal clus ter ing tech nique (Ward), 
which has the advan tage of pro vid ing objec tive cri te ria for the choice of the num ber of 

1 For those not famil iar with sequence anal y sis, we refer to such meth od o log i cal read ings as Gabadinho 
and Ritschard (2016), Studer and Ritschard (2016), Studer (2013), and Gabadinho et al. (2011), and to 
appli ca tions to dif fer ent life course dimen sions, includ ing fer til ity (Bras and Schumacher 2019; Darak 
et al. 2015).
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clus ters. According to the aver age sil hou ette width (ASW), which mea sures the homo
ge ne ity of the clus ters and the dis tance between them, the solu tion with four clus ters 
was clearly the best. The point biserial cor re la tion, which com putes Pearson’s cor re la
tion between the pairwise dis tances and the pairwise clus ter mem ber ship, suggested a 
pos si ble other solu tion with six clus ters, but this would have led to exces sively small 
clus ters. Thus, we can not exclude that, even though all  four clus ters are mean ing ful; 
some could be fur ther divided if we had a larger sam ple at our dis posal. Finally, we 
com pared our solu tion with the result of a sim i lar fourclus ter solu tion from a par ti tion 
around medoids (PAM) tech nique. This showed sim i lar results, but the Ward clus ters 
were slightly more homo ge neous, as mea sured by the ASW (essen tially thanks to a bet
ter dis tinc tion of the clus ter of short birth his to ries). We com puted the clus ter anal y sis 
with the WeightedCluster pack age in R (Studer 2013).

Using descrip tive sta tis tics, we cal cu lated and visu al ized the per cent age of women 
per cohort in each of the tra jec to ries. To esti mate the respec tive con tri bu tion of the 
clus ter com po si tion per cohort (i.e., the share of each type of tra jec tory in each cohort) 
and of changes in fer til ity lev els within these clus ters to the over all change in fer til ity 
lev els across cohorts, we applied Kitagawa’s decom po si tion tech nique on cohort and 
clus terspe cific mean num bers of chil dren per woman (Kitagawa 1955). Finally, we 
used the results of the clus ter anal y sis (i.e., the four clus ters) as depen dent var i ables 
in binary logis tic regres sion ana ly ses. Although, to a cer tain extent, this results in a 
loss of infor ma tion, pre vi ous research has fruit fully employed the same ana lytic strat
egy (Barbiano di Belgiojoso and Terzera 2018; Bras and Schumacher 2019; Fulda 
2016; MaderoCabib 2015).

Results

Childbearing Trajectories

A fourclus ter solu tion was retained, divid ing repro duc tive tra jec to ries into types that 
can be qual i fied as high fer til ity, delayed entry, trun cated, and short (Table 2; see 
Figure A1 in the online appen dix for a visual rep re sen ta tion).

Cluster 1 con tains women fol low ing the high fer til ity tra jec tory. What is strik
ing in this clus ter is the extremely long repro duc tive phase and the very short silent 
and stop ping phases. On aver age, women fol low ing this path way had a first child at 
age 17.2 and stopped at age 38.6. They bore the most chil dren of all  four tra jec tory 
groups, with an aver age of 8.8 by age 40. Compared with the three other tra jec to ries, 
birth inter vals in this group were the shortest, on aver age (mean, 2.7 years).

The delayed entry group com prises women who started child bear ing at a some
what later age (on aver age, 21.5 years). In terms of spac ing and the end of their 
repro duc tive career, they did not dif fer much from women fol low ing the high fer til ity 
tra jec tory: on aver age, the delayed entry group had their last child at age 38.5 and a 
mean birth inter val of 2.9 years. However, because of their later start, they reached 
an aver age final par ity of 6.9 chil dren—almost two fewer chil dren than women in the 
high fer til ity group.

The third clus ter—trun cated—con sists of women who bore on aver age 6.8 chil
dren, as many as those in the delayed entry group. Their mean age at the start of  

D
ow

nloaded from
 http://dup.silverchair.com

/dem
ography/article-pdf/60/3/891/1951969/891bras.pdf by guest on 10 April 2024



902 H. Bras et al.

child bear ing was 17.0 years (as young as the high fer til ity group) and their aver age birth 
inter val was 3.0 years (sim i lar to the delayed entry group). What is char ac ter is tic of 
this group, how ever, is the much lon ger stop ping phase: women stopped child bear ing 
around age 34.4, which is at least four years ear lier than the high fer til ity and delayed 
entry groups. Note that this clus ter’s qual ity is the only prob lem atic one, with an ASW 
of 0.06 (not shown), which means that it is quite het ero ge neous. The com par i son of our 
clus ter ing with the one based on the PAM algo rithm also showed that 90% of the dis
agree ments concerned trans fers between the high fer til ity and trun cated clus ters, which 
high lights the some what arbi trary thresh old between late and early stop ping.

Finally, women in the short tra jec tory clus ter have both a long starting phase and a 
long stop ping phase: on aver age, they started child bear ing at age 24.0 and stopped at 
age 30.3 (only six years of child bear ing). Moreover, their birth inter vals are rel a tively 
long (on aver age, 3.6 years). Hence, it is not sur pris ing that the com pleted fer til ity of 
these women (at age 40) was very low—an aver age of only 2.8 chil dren.

The Role of Trajectory Types in the Change of Overall Fertility

Figure 2 depicts for each birth cohort the per cent age of women in the dif fer ent tra
jec to ries. The delayed entry tra jec tory became con sid er ably more impor tant across 
cohorts: whereas only 16% of all  women in the oldest cohort expe ri enced this path
way, more than a quar ter of all  women in the youn gest cohort did. However, in the two 
lat est cohorts, delayed entry as a path way plateaued. At the same time, the high fer til
ity tra jec tory rose in prev a lence between the oldest and the sec ond oldest cohorts and 
then declined steeply. This socalled “skijump” pat tern of increas ing fer til ity pre ced
ing fer til ity decline (Dyson and Mur phy 1985; Van de Walle 1974) con firms pre vi
ous research on declin ing infant mor tal ity and fer til ity change in Niakhar (Delaunay  
et al. 2006; Delaunay et al. 2001). The trun cated tra jec tory declined over time but 
increased again as of the 1970–1973 cohort. Finally, the short tra jec tory shows a 
vary ing pat tern across cohorts, with no signs of increase in the youn gest cohorts.

How much of the over all change in TFR can be attrib uted to change in the dis
tri bu tion of women across tra jec to ries or to change in com pleted fer til ity within tra
jec to ries? Figure 3, based on the results of the decom po si tion anal y sis, shows the 
change in cTFR across cohorts, which is pos i tive between the 1950s and 1960s (0.47 
child per woman) and later neg a tive but slower (−0.31 child per woman from 1965 
to 1978).

Table 2 Characteristics of the dif fer ent types of child bear ing tra jec to ries

Trajectory
Mean Age  

at First Birth
Mean Age  

at Last Birth
Mean Birth  

Interval (years) Mean Parity n

High Fertility 17.2 38.6 2.7 8.8 268
Delayed Entry 21.5 38.5 2.9 6.9 141
Truncated 17.0 34.4 3.0 6.8 163
Short 24.0 30.3 3.6 2.8 49

Source: Niakhar data base (release 2018). D
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Our results (Figure 3) indi cate that this typol ogy of tra jec to ries explains 33–100% 
of the change in total fer til ity across cohorts, depending on which cohorts are com
pared. The com po si tional effect (indi cated as C in Figure 4) con trib utes 51%, 109%, 
and 36%, respec tively, to the annual change in cTFR across cohorts. This alone is 
a clear sign that our typol ogy cap tures an impor tant share not only of the between 
indi vid ual fer til ity behav iors, but also of the over all trends in fer til ity level in the 
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Niakhar region. Across time, behav ioral changes within clus ters (indi cated as B in 
Figure 4) do, how ever, also con trib ute to over all changes in fer til ity lev els.

For the cohorts born in the 1950s and 1960s, clus ter com po si tion and within
clus ter behav iors con trib ute equally to the rise in cTFR (51% vs. 49%). Moreover, 
while all  clus ters expe ri ence a small increase in their TFR, the high fer til ity tra jec tory 
accounts for two thirds of this behav ioral change. The 0.47childperwoman increase 
between cohorts born in the 1950s and 1960s is, thus, equally due to a larger pro por
tion of women fol low ing high fer til ity tra jec to ries and to these tra jec to ries pro duc ing 
more chil dren.

For the cohorts born in the 1960s and the early 1970s, all  of the decrease in cTFR is 
due to com po si tional change. The sharp decline in the share of the high fer til ity tra jec
tory in com bi na tion with the increase of the delayed entry tra jec tory pulled down the 
over all fer til ity lev els. During this period, the con tri bu tion to TFR of behav iors within 
clus ters is still slightly pos i tive (only because of trun cated tra jec to ries) but remains 
anec dotal com pared with com po si tional changes. This com po si tional change sig nals, 
in our view, the start of a dis tinct Afri can fer til ity tran si tion in the sense pro posed by  
Caldwell and col leagues (1992). Clearly, con trary to the case in Europe, where stop ping 
was instru men tal in the tran si tion, delayed entry seems to have been the key change.
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Finally, the fur ther decrease in cTFR among cohorts born in the late 1970s is more 
com plex, show ing oppo site com po si tional changes owing to a sud den rebound of the 
trun cated tra jec tory at the expense of the delayed entry tra jec tory, which stopped ris
ing. The rebound of the trun cated tra jec tory is almost exactly paralleled by the con tin
ued decrease in the share of women enter ing the high fer til ity tra jec tory. Behavioral 
changes within clus ters show a slight decrease of cTFR, espe cially among women in 
the delayed entry clus ter, partly com pen sated by a small increase among the high fer
til ity clus ter. These changes might be related to the tur moil asso ci ated with struc tural 
adjust ment pro grams and the eco nomic hard ship of the 1980s and 1990s, increased 
labor insecurities, and sea sonal migra tion in the Niakhar region, as else where in West 
Africa (Adjamagbo and Delaunay 2018; Weissman 1990). In this respect, women 
who tended to delay entry into moth er hood likely adapted by fur ther decreas ing their 
fer til ity by also post pon ing their next child. This is a behav ioral con tri bu tion that fits 
well with the post pone ment and cur tail ment of births described else where (Hayford 
and Agadjanian 2019; Moultrie et al. 2012; Timæus and Moultrie 2008, 2020).

Regression Analyses

Binomial logis tic regres sion ana ly ses were conducted to exam ine the asso ci a tion of 
women’s indi vid ual and house hold char ac ter is tics and clus ter mem ber ship. We first 
esti mated the odds of expe ri enc ing each of the four tra jec to ries as com pared to the 
other three (Table 3). Women born between 1960 and 1969 had a higher like li hood 
of fol low ing the high fer til ity tra jec tory than those born in 1974–1977, confirming 
the trend in Figure 2. This is in line with the peak fer til ity in Niakhar in the 1980s 
observed in pre vi ous stud ies (Buiatti 2012; Delaunay et al. 2006). Improved mater nal 
and child health and sub se quent lower infant mor tal ity rates may be related to this. 
Another expla na tion is that dur ing peri ods of drought in the region (i.e., between 
1973–1974 and 1983–1984), fewer births were reg is tered (Garenne et al. 2018:187). 
We also observe a neg a tive rela tion between the aver age num ber of women coresid
ing in the com pound—indic a tive of the size of polyg y nous house holds—and wom
en’s odds of fol low ing a high fer til ity tra jec tory. This con firms the sex ual com pe ti tion 
hypoth e sis, which assumes that com pleted fer til ity of women in polyg y nous house
holds is lower than that of women in monog a mous unions (Lardoux and Van de Walle 
2003). It is also in line with pre vi ous evi dence for Niakhar, which showed that com
pleted fer til ity of polygamously mar ried women was lower than that of monog a mous 
wives, because of the higher aver age age of their hus bands, impli cat ing lower male 
fecun dity and, to a lesser extent, lower coi tal fre quency (Garenne and Van de Walle 
1989). In addi tion, we find a neg a tive asso ci a tion with divorce: women who divorced 
dur ing their repro duc tive life span less often followed a high fer til ity tra jec tory.

Strong cohort effects are also found for the delayed entry tra jec tory. The results 
show a clear increas ing trend across cohorts in the like li hood of women expe ri enc ing 
delayed entry into child bear ing, as is also vis i ble in Figure 2. The 1970–1973 cohort 
does not dif fer sig nifi  cantly from the 1974–1977 cohort, confirming the plateauing 
of the inci dence of delayed entry among the youn gest cohorts, as shown in Figure 2. 
The most impor tant fac tor asso ci ated with delayed entry is edu ca tion: in a soci ety in 
which most women (87%) received no edu ca tion at all , those with a pri mary school 
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edu ca tion (9%) delayed first child bear ing sig nifi  cantly more often than those with 
no edu ca tion. Women liv ing in a num ber of higher sta tus house holds also appeared 
to have delayed first child bear ing. Women from the Dep DB caste—an elite group, 
located just below the nobles in the for mer social strat i fi ca tion of Serer soci ety—had 
a higher like li hood of delayed entry. Women liv ing in house holds belong ing to the 
Koumakh group—which is respon si ble for the ini ti a tion rit u als of young sters’ tran si
tion to adult hood—also had higher odds of delayed entry than those from free peas ant 
house holds. Perhaps these women were more knowl edge able about infor mal con tra
cep tive prac tices, or they were fore run ners of changed atti tudes toward repro duc tion. 
Finally, our results show that the higher the eco nomic wealth of the house hold, the 
higher the like li hood that women expe ri enced a delayed entry tra jec tory.

Table 3 Odds ratios from bino mial logis tic regres sion ana ly ses of fac tors asso ci ated with dif fer ent types 
of child bear ing tra jec to ries (N = 612)

High Fertility Delayed Entry Truncated Short

Birth Cohort
 1948–1959 1.51 0.58† 1.07 0.70
 1960–1969 2.07** 0.60† 0.83 0.39†

 1970–1973 1.40 0.98 0.71 0.83
 1974–1977 (ref.) 1.00 1.00 1.00 1.00
Religion
 Mus lim (ref.) 1.00 1.00 1.00 1.00
 Cath o lic 1.07 1.08 0.82 1.17
 Protestant 1.19 0.98 0.58 2.21
 Animist 0.91 0.82 1.83 0.00
Caste
 Free peas ants (ref.) 1.00 1.00 1.00 1.00
 Koumakh 0.79 2.88† 0.28 0.86
 DB Tiédo 0.79 1.32 0.85 1.81
 Dep DB 0.59 2.23† 0.95 0.62
 Griots 0.80 0.45 2.76† 0.79
 Artisans 0.33 0.79 5.53† 0.00
 NonSerer 2.62 0.00 3.08 0.00
 Unknown 0.44 0.79 2.23 1.81
Education
 None (ref.) 1.00 1.00 1.00 1.00
 Koranic school 0.56 1.08 1.00 2.29
 Primary school 0.65 2.02* 0.85 0.84
 Secondary school or more 0.85 1.39 0.42 2.11
Migration Before Age 15 1.01 0.88 1.10 1.05
Economic Wealth 1.06 2.45† 0.26* 2.18
Agropastoral Wealth 1.96 0.72 1.20 0.23*
Mean Number of Women in Compound 0.97† 0.97 1.06*** 1.00
Divorced 0.24* 0.91 1.61 5.53***
Widowed 1.22 1.35 0.30 2.68
Constant 0.51† 0.43† 0.27** 0.19**
Nagelkerke R2 .07 .06 .08 .12

Source: Niakhar data base (release 2018).
†p < .10; *p < .05; **p < .01; ***p < 0.001
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Women fol low ing a trun cated tra jec tory started early but also stopped child bear ing 
rel a tively early. First, the greater the num ber of other women liv ing on the com pound, 
the higher the like li hood that women expe ri enced a trun cated tra jec tory, which is in 
line with the sex ual com pe ti tion hypoth e sis and prior evi dence on polyg yny and fer
til ity among the Serer in Niakhar (Garenne and Van de Walle 1989; Lardoux and Van 
de Walle 2003). Second, the higher the house hold’s eco nomic wealth, the lower a 
woman’s odds of expe ri enc ing a trun cated tra jec tory. Third, women belong ing to the 
griot and arti san castes had a higher like li hood than women from free peas ant house
holds of expe ri enc ing a trun cated tra jec tory. Griots and arti sans were con sid ered infe
rior to free peas ants and although they were allowed to farm and keep ani mals, they 
may have had less need for fam ily labor than free peas ants and nobles—groups tra di
tion ally asso ci ated with agri cul ture (Tamari 1991).

Finally, the short tra jec tory—char ac ter ized by both a late start and early stop of 
child bear ing—was less often expe ri enced by women in the 1960–1969 cohort than 
among women in the youn gest cohort. Moreover, the higher the agropastoral wealth 
of the house hold, the lower women’s like li hood of expe ri enc ing a short tra jec tory. 
Women from house holds with lit tle agropastoral wealth were, thus, less  able to sus
tain high fer til ity. Perhaps their natal fam i lies were less  able to pay the bride wealth 
or  able later, delaying their entry into child bear ing; alter na tively, they may have been 
in lesser need of many chil dren as a source of pro duc tive labor. The short tra jec tory 
was strongly related to women’s expe ri ences of divorce, a com mon but dis ad van ta
geous expe ri ence in terms of women’s wellbeing in Senegal (Lambert et al. 2017), 
which severely disrupted their child bear ing tra jec to ries. Another expla na tion may be 
that divorced women’s fer til ity careers ended early because of sec ond ary ste ril ity; 
pre vi ous research has observed that divorcees in Niakhar had a high prev a lence of 
STIs (Lemardeley et al. 1995).

Discussion

The lagged fer til ity tran si tion in West Africa has impor tant reper cus sions for global 
pop u la tion growth but remains poorly under stood. Inspired by Caldwell and col
leagues’ fer til ity tran si tion frame work, as well as sub se quent research, we used a 
sequence anal y sis approach to exam ine diver sity in women’s child bear ing tra jec
to ries, eval u ated their con tri bu tion to over all fer til ity lev els, and exam ined their 
asso ci a tion with women’s socio eco nomic and cul tural char ac ter is tics. The dif fer ent 
tra jec to ries we observed and their change over time are intri cately inter wo ven with 
the his tory, social struc ture, and eco nomic devel op ment of the Niakhar region. The 
prom i nence of the high fer til ity tra jec tory is closely related to the com mer cial ized 
agri cul tural and pas to ral econ omy of Niakhar and the mate rial ben e fits of large fam i
lies; 78% of women belonged to the peas ant social group, and almost all  house holds 
engaged in agri cul ture (Masse et al. 2018). The rise of the high fer til ity tra jec tory, as 
well as the increase in fer til ity within this clus ter among women born in the 1950s 
and 1960s, is a likely con se quence of national improve ments in pub lic health, which 
led to decreased child mor tal ity and sec ond ary infer til ity, thus “unleashing” fur
ther fer til ity poten tial within a group of women with few options beyond tra di tional  
meth ods of birth spac ing to con trol their fer til ity (Delaunay et al. 2002; Randall and 
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LeGrand 2003). At the same time, a sub pop u la tion of women born in the 1960s and 
early 1970s who had received pri mary edu ca tion and came from some of the higher 
social groups and eco nom i cally wealth ier house holds started to post pone first mar
riage and first child bear ing, resulting in a decrease in fer til ity among this group. The 
eco nomic cri sis of the 1980s and 1990s—resulting from struc tural adjust ment pro
grams and lead ing to increased sea sonal rural–urban migra tion—made repro duc tive 
careers more com plex again, with more women in pre car i ous con di tions hav ing trun
cated (i.e., stop ping ear lier) or delayed entry (i.e., post pon ing first birth) tra jec to ries.

What are the empir i cal and the o ret i cal pay offs of our sequence anal y sis approach? 
First, our ana ly ses laid bare that beneath the sur face of a slowly chang ing fer til ity 
regime, con sid er able var i a tion in fer til ity tra jec to ries existed. While some sub pop u
la tions expe ri enced reduced fer til ity, other groups expe ri enced an increase, thus can
cel ing each other out in terms of aggre gate fer til ity lev els. Second, in con trast to 
fer til ity tran si tions in Europe and Asia, later age at first child birth seems to have been 
the most impor tant behav ioral com po nent of the early phase of this West Afri can fer
til ity tran si tion, as Caldwell et al. (1992) and oth ers have argued for other parts of 
subSaharan Africa (Bledsoe 1990, 2002; JohnsonHanks 2006, 2007; Spoorenberg 
2019) and North Afri can countries (Fargues 1989). Third, this study uncov ered a 
tra jec tory of low fer til ity in a highfer til ity soci ety—the short tra jec tory—in which 
women started late, exten sively spaced their births, and stopped early, bear ing an 
aver age of only 2.8 chil dren. Such a child bear ing pat tern would have been very hard 
to observe with meth ods other than sequence and clus ter anal y sis that induc tively 
gen er ate extant clus ters from the data. Theoretically, the most impor tant con tri bu tion 
of our approach is that it does not cut repro duc tive careers into sep a rate com po nents 
but con cep tu al izes quan tum, tim ing, and spac ing together in a holis tic way jus ti fy ing 
the endog e nous cau sal ity of life courses (Mayer 1987). Thereby, it opens the door for 
more sub tle expli ca tion and under stand ing of path ways to fer til ity change.

Our study has a num ber of lim i ta tions. First, we are aware of the dan gers involved 
in ana lyz ing and presenting data on behav ior as reveal ing cer tain repro duc tive pref
er ences, as JohnsonHanks (2007) has so rightly put it. Ideally, our study should 
be complemented by qual i ta tive research focused on unearthing the pref er ences and 
moti va tions of women fol low ing the dif fer ent repro duc tive careers. A related down
side to tak ing holis tic child bear ing tra jec to ries as the unit of anal y sis is that less 
atten tion might be given to uncertainties and turn ing points dur ing the pro cess of 
child bear ing over women’s repro duc tive life span. Second, the qual ity of our mod els 
was lim ited by the sam ple size. Our mod est sam ple resulted from the fact that full 
repro duc tive sequences (between ages 15 and 40) were needed; how ever, in gen eral, 
sam ples in stud ies using sequence anal y sis are on aver age small because of com put
ing time and mem ory capac ity. Third, the trun cated clus ter suf fered from het ero ge ne
ity; it was not as clearly dis tinct as the other clus ters. Fourth, our sam ple of women is 
partly selec tive in that all  women reached the end of their repro duc tive career. Those 
who died before reaching men o pause may likely have had a lower socio eco nomic 
and health sta tus (Schoumaker 2014). Hence, the prev a lence of the short and trun
cated tra jec to ries is likely underestimated. Fifth, although our pop u la tion con tains 
both sed en tary women and sea sonal migrants, the fact that longterm outmigrants—
who are usu ally more edu cated—are not included may have led to an under es ti ma tion 
of the delayed entry clus ter and the decrease in fer til ity lev els in the last cohorts.
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We believe our study is the first to exam ine the lag ging fer til ity tran si tion in (West) 
Africa through the lens of a sequence anal y sis approach. Although our results are 
con textspe cific, the sit u a tion in Niakhar is sim i lar to that in other Sahelian West  
Afri can regions (Hertrich and Lesclingand 2013), and thus our find ings may have a 
larger bear ing for under stand ing the per sis tence of high fer til ity in the wider region. 
In other regional con texts and in ear lier or later peri ods, dis tinct tra jec to ries will 
cer tainly be found related to dif fer ent sub pop u la tions with dif fer ent asso ci ated char
ac ter is tics. Hence, future research may apply our sequence anal y sis approach to 
com par a tively study child bear ing tra jec to ries of women across dif fer ent regions in 
subSaharan Africa and over lon ger peri ods, exploiting, for instance, har mo nized 
HDSS or Demographic and Health Surveys. ■
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