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ABSTRACT The rela tion ship between mor tal ity and fer til ity is a key com po nent of 
demo graphic tran si tion the ory, plac ing it at the cen ter of exten sive inquiry. Among 
other link ages, mor tal ity in women’s com mu ni ties and social net works influ ences their 
sub se quent fer til ity. Existing demo graphic research assumes this is prin ci pally due 
to voli tional mech a nisms, imply ing that expo sure to mor tal ity con sol i dates women’s 
desire to become preg nant, lead ing to intended fer til ity. Yet, insights from other dis ci
plines sug gest that mor tal ity expo sure could also increase women’s unin tended fer til ity 
through psy cho log i cal, rela tional, and behav ioral mech a nisms. This study exam ines the 
rela tion ships between net work mor tal ity expo sure and women’s haz ard of preg nancy, 
and of unin tended preg nancy spe cif  cally. We ana lyze two years (2009–2011) of closely 
spaced panel data on young Malawian women (N = 1,272) enrolled in the Tsogolo la 
Thanzi study. Our data include infor ma tion on funeral atten dance and fer til ity desires 
mea sured weeks before con cep tion, which is con frmed through fre quent preg nancy 
test ing. Hazard mod els show that the num ber of funer als women attend cor re sponds 
with a higher haz ard of preg nancy and of unin tended preg nancy spe cif  cally. These 
fnd ings make clear that mor tal ity expo sure can influ ence fer til ity not by shap ing wom
en’s desires but by disrupting the real i za tion of those desires.

KEYWORDS Mortality • Fertility • Unintended preg nancy • Demographic tran si tion  
• Malawi

Introduction

The rela tion ship between mor tal ity and fer til ity is cen tral to demo graphic tran si tion 
the ory. Early for mu la tions of demo graphic tran si tion the ory empha sized mor tal ity 
decline as a key pre cur sor for fer til ity decline (Freedman 1962; Heer 1966; Notestein 
1945). For decades, demo graphic research has sought to iden tify the micro-level pro-
cesses that could drive a link between mor tal ity and fer til ity at the macro level. Most 
stud ies have focused on the influ ence of child mor tal ity, includ ing the death of one’s 
own child and chil dren in one’s inter per sonal net work and com mu nity (Cleland 2001; 
Sandberg 2006).
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As child mor tal ity declined world wide, demog ra phers began to con sider whether 
changes in broader mor tal ity con di tions could also elicit changes in women’s fer til
ity. Studies have lev er aged sud den, pro nounced mor tal ity shocks caused by vio lence, 
nat u ral disas ters, and pan dem ics to dem on strate that an increase in mor tal ity often 
cor re sponds with an ini tial decrease, but even tual increase, in fer til ity (Agadjanian 
and Prata 2002; BobergFazlic et al. 2017; Heuveline and Poch 2007; Nobles et al. 
2015; Rodgers et al. 2005). These fnd ings raise ques tions about why this is the case:  
Does expo sure to mor tal ity increase women’s fer til ity by driv ing their desire to become  
preg nant? Or does mor tal ity expo sure increase women’s fer til ity pri mar ily through 
nonvolitional mech a nisms? Much of the demo graphic lit er a ture implic itly assumes 
the mor tal ity–fer til ity link is borne out of voli tional mech a nisms. Even as demog ra-
phers have rec og nized that the per sonal loss of an infant could ele vate women’s risk 
of an addi tional, and per haps not intended, preg nancy owing to abbre vi ated lac ta
tional amen or rhea (Bongaarts and Delgado 1977; Delgado et al. 1982; Jones and 
Palloni 1990), stud ies have not parsed whether broader mor tal ity con di tions influ ence 
women’s like li hood of hav ing an intended or unin tended preg nancy. Unintended fer
til ity con sti tutes a siz able share of total fer til ity: glob ally, nearly one half of preg-
nan cies are unin tended, either unwanted or occur ring sooner than desired (Bearak 
et al. 2018). Incorporating fer til ity desires into this lit er a ture will clar ify if a widely 
stud ied deter mi nant of fer til ity works by crys tal liz ing women’s desire for a child or 
by  disrupting their plan to avoid preg nancy.

In this study, we exam ine the salience of short-term fluc tu a tions in women’s expo-
sure to mor tal ity for their like li hood of preg nancy, and spe cif  cally their like li hood of 
unin tended preg nancy. To do so, we ana lyze two years (2009–2011) of closely spaced 
panel data from a cohort study of young women in Malawi. The data include time
vary ing indi ca tors of recent mor tal ity expo sure as mea sured by women’s funeral atten
dance in the prior month. The data also fea ture timevary ing mea sures of women’s 
fer til ity desires col lected an aver age of eight weeks before con cep tion, which is con
frmed through fre quent preg nancy test ing. Our fnd ings are con so nant with evi dence 
that mor tal ity expo sure can increase women’s fer til ity but clar ify that this influ ence 
does not nec es sar ily align with women’s desires.

Background

Mortality and Fertility

A key prop o si tion of demo graphic tran si tion the ory is that a pop u la tion’s fer til ity rate 
will decline after its mor tal ity rate declines (Notestein 1945). Even as demog ra phers 
cau tion that these asso ci a tions result from com plex mech a nisms that are dif f cult to 
iden tify empir i cally (Billari 2015; Cleland 2001), there have still been con certed 
efforts to do so. Two micro-level, voli tional mech a nisms have enjoyed much of the 
lime light: replace ment effects and insur ance effects. Both mech a nisms per tain to child 
mor tal ity and are thought to be of rel e vance in con texts where cou ples are engag ing in 
fam ily-build ing strat e gies (Lloyd and Ivanov 1988).

The “replace ment effect” cen ters on par ents’ per sonal reac tions to their own child 
dying. This per spec tive empha sizes that, in the wake of a child’s death, cou ples are 
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more likely to have an addi tional birth to com pen sate for their loss (Grummer-Strawn 
et al. 1998; Knodel 1978; Preston 1978). Evidence sug gests, how ever, that cou ples’ 
post-bereave ment fer til ity has a rel a tively small influ ence on over all fer til ity  lev els 
(Grummer-Strawn et al. 1998; Hossain et al. 2007; Lindstrom and Kiros 2007; Palloni 
and Rafalimanana 1999).

The sec ond mech a nism, the “insur ance effect,” empha sizes the salience of gen
eral child mor tal ity con di tions for cou ples’ fer til ity. This per spec tive con tends that 
cou ples pur sue a larger fam ily size to off set the child deaths they antic i pate based 
on what they observe among their neigh bors, friends, and extended fam ily (Preston 
1978). High-mor tal ity con di tions heighten cou ples’ con cern that their own chil dren 
may die pre ma turely, moti vat ing them to have more chil dren to ensure that they do 
not end up with fewer than desired (Cain 1983; Hossain et al. 2007; KalemliOzcan 
2003; Kirk 1996; Mason 1997). Studies show that women’s expo sure to child mor-
tal ity in their com mu ni ties and social net works informs their mor tal ity per cep tions 
and fer til ity out comes, offer ing sup port for this per spec tive (Sandberg 2005, 2006; 
Sandberg et al. 2012; Shapiro and Tenikue 2017).

As child mor tal ity declined world wide and the rel e vance of these mech a nisms for 
under stand ing fer til ity change dimin ished, research began to exam ine whether gen
eral mor tal ity con di tions could also influ ence women’s fer til ity. Although the gen e sis 
of this lit er a ture was evi dence that a decrease in mor tal ity ush ers in lower fer til
ity, demog ra phers inverted the longstand ing ques tion to ask whether an increase in 
mor tal ity could induce higher fer til ity—fur ther test ing the solid ity of the mor tal ity– 
fer til ity link. For instance, research ers have exam ined largescale mor tal ity shocks to 
see if they elicit fer til ity change (Agadjanian and Prata 2002; Finlay 2009; Heuveline 
and Poch 2007; Hosseini-Chavoshi and Abbasi-Shavazi 2013; Kraehnert et al. 2019; 
Lindstrom and Berhanu 1999; National Research Council et al. 2004; Nobles et al. 
2015; Thiede et al. 2020; Urdal and Che 2013). Ongoing con flict tends to cor re-
spond with an ini tial decline in fer til ity, but a sub se quent rebound after the  vio lence 
ceases (Agadjanian and Prata 2002; Heuveline and Poch 2007; Lindstrom and Berhanu  
1999; Thiede et al. 2020). For exam ple, Heuveline and Poch (2007) doc u ment 
a dra matic rise in fer til ity fol low ing wide spread mor tal ity in Cambodia under the 
Pol Pot regime in the 1970s. Similarly, some stud ies of nat u ral disas ters involv ing 
high death tolls show a cor re spond ing increase in fer til ity (Finlay 2009; Hosseini 
Chavoshi and Abbasi-Shavazi 2013; Nobles et al. 2015), whereas oth ers doc u ment 
that the dis place ment, eco nomic dis rup tion, and food scar city asso ci ated with nat u ral 
disas ters can lower fer til ity (Lindstrom and Berhanu 1999; Seltzer and Nobles 2017).

Although this lit er a ture has established that mass mor tal ity events can affect fer
til ity, it is com pli cated by the fact that wars, nat u ral disas ters, and pan dem ics are not 
solely mor tal ity events. Instead, they are mul ti di men sional cri ses that fea ture other 
con cerns, such as res i den tial dis place ment, eco nomic depres sion, and the fray ing of  
social insti tu tions (Aassve et al. 2020). These other dimen sions could con found  
or delay the true effect of changes in mor tal ity con di tions on fer til ity, which likely 
explains the var ied linkages between highmor tal ity events and fer til ity. Additionally, 
expo sure to a contained, period-spe cifc increase in mor tal ity may be expe ri en tially 
dis tinct from the ordi nary, daytoday mor tal ity in one’s com mu nity and social net
work that is cen tered in demo graphic tran si tion the ory. Thus, in this study, we focus 
on mor tal ity expo sure that is not obscured by broader social dis rup tions but occurs 

D
ow

nloaded from
 http://dup.silverchair.com

/dem
ography/article-pdf/59/2/563/1511267/563sm

ith-greenaw
ay.pdf by guest on 09 April 2024



566 E. Smith-Greenaway et al.

instead amid the mun dan ity of every day life. Specifcally, we use within-per son var-
i a tion in women’s expo sure to social net work mor tal ity to assess its cor re spon dence 
with women’s shortterm risk of preg nancy.

Further departing from past work, our study dif fer en ti ates between intended and 
unin tended preg nan cies. Studies of the mor tal ity–fer til ity link have not assessed 
whether women’s fer til ity was intended. Nonetheless, much of the lit er a ture implies 
that observed links between mor tal ity expo sure and fer til ity are  attrib ut  able to 
increases in women’s intended fer til ity. For instance, stud ies have suggested that mor
tal ity shocks can lead to higher fer til ity as part of a col lec tive com mu nity response 
to ini ti ate a “return to nor mal” or to achieve “renewal” fol low ing trag edy (Nobles 
et al. 2015:19). Studies have also described higher fer til ity in the wake of a cri sis as 
embody ing the “pro ac tive role of indi vid u als, fam i lies, and com mu ni ties” to con
front an exis ten tial threat (Heuveline and Poch 2007:422). Aside from rec og ni tion 
that con flict could increase (unwanted) fer til ity through sex ual vio lence (Thiede et al. 
2020) and that women with more resources are bet ter  able to delay births until con-
flict ceases (Agadjanian and Prata 2002), demo graphic stud ies have yet to test if 
mor tal ity expo sure leaves women vul ner a ble to unin tended preg nancy spe cif  cally. 
Thus, we draw on the o ret i cal per spec tives from other lit er a tures to con sider whether 
net work mor tal ity could pro duce a dis junc ture between women’s fer til ity desires and 
out comes.

Theoretical Perspectives of Mortality Exposure and Unintended Fertility

Evolutionary psy chol ogy describes how expo sure to death can lead women to engage 
in future discounting by instill ing the per cep tion that they too will die before reaping 
any delayed ben e fts of their imme di ate behav iors (Placek and Quinlan 2012). By 
obscur ing indi vid u als’ visions of their future, remind ers of death can prime peo ple to 
behave in risk ier ways as they focus on a shorter time hori zon. From this per spec tive, 
mor tal ity expo sure may lead women to engage in sex ual behav ior that increases their 
risk of preg nancy, even if they have no plan or desire to become preg nant (Chisholm 
et al. 1993; Wilson and Daly 1997).

Psychological research sug gests that expo sure to mor tal ity could also ele vate 
women’s like li hood of unin tended preg nancy by encour ag ing them to value pronatal
ism and to adopt pronatal behav iors, even if these ide als and behav iors con flict with 
their per sonal plans. Terror man age ment the ory sug gests that peo ple work to reduce 
the con scious effect of mor tal ity as an exis ten tial threat (Burke et al. 2010). When 
reminded of death, indi vid u als con trol their nat u ral anx i ety by adher ing to cul tural 
val ues, providing a sort of sym bolic immor tal ity (Greenberg et al. 1997). On the one 
hand, this could ini ti ate a woman’s con scious desire to become preg nant, increas ing 
her like li hood of intended preg nancy. On the other hand, even if a woman invests in 
macrocul tural ide als, this does not nec es sar ily mean she will con sciously plan or 
desire a par tic u lar out come for her self. This ten sion could result in a woman behav
ing in ways that directly con flict with her desire to post pone  preg nancy,  ulti mately 
increas ing her like li hood of unin tended preg nancy.

Related to notions of pronatalism, mor tal ity salience can also encour age indi
vid u als to invest their time in life domains that have intrin sic mean ing and value. 
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Psychologists have shown that remind ers of death make peo ple yearn for deep con
nec tion and emo tional close ness, lead ing them to invest in inti mate rela tion ships 
(Fritsche et al. 2007; Nakonezny et al. 2004). This includes phys i cal inti macy: mor-
tal ity salience increases inter est in sex (Goldenberg et al. 2000). Investment in a new 
or existing roman tic rela tion ship could sow desire for a child, resulting in an intended 
preg nancy. Or women could sim ply take solace in phys i cal close ness and inti macy, 
and thus ini ti ate or increase sex ual activ ity even with out desir ing preg nancy, increas
ing their chance of becom ing preg nant despite no inten tion to have a child.

Experiencing the loss of a fam ily mem ber or friend can also exact an emo tional 
toll on women. Poor men tal health is a wellstud ied risk fac tor for unin tended preg
nancy (Farr et al. 2010; Hall et al. 2016; Hall et al. 2014; Hall et al. 2013; Hall 
et al. 2015). By exten sion, this sug gests that bereave ment—and the decline in men tal 
health it can pro voke—could ele vate women’s like li hood of unin tended preg nancy. 
At the same time, death is dis rup tive. Even when a death is expected, its pre cise tim
ing is unknown. The need to change one’s sched ule to travel to a funeral or help host 
one on short notice could impede women from attend ing to daytoday mat ters, such 
as their con tra cep tive rou tine. Women cov ered by long-act ing con tra cep tives would 
not be vul ner a ble to brief, deathinduced dis rup tions to their sched ule, but the many 
women who rely on shorteract ing con tra cep tives may be prone to lapses in cov er age. 
Thus, in line with evi dence that highmor tal ity nat u ral disas ters can dis rupt con tra
cep tive use (Behrman and Weitzman 2016), more rou tine, social net work mor tal ity 
may also pose bar ri ers, leav ing women sus cep ti ble to unin tended preg nancy.

Study Context: Mortality in Rural Malawi

To exam ine if peri odic increases in women’s expo sure to mor tal ity cor re spond with 
their like li hood of preg nancy, and unin tended preg nancy spe cif  cally, we use lon gi-
tu di nal data from a study of young women liv ing in Balaka, Malawi, a com mu nity 
comprising approx i ma tely 200 small vil lages surrounding a bus tling town cen ter. 
Critical to the cur rent study is that women were interviewed every four months, dur-
ing which they reported their recent funeral atten dance and fer til ity tim ing desires 
and took a urine preg nancy test. Research from the United States sug gests that 
unin tended births, not nec es sar ily preg nan cies, carry dis tinct health con se quences 
(Foster 2021); how ever, in a con text of high mater nal mor bid ity and mor tal ity such 
as Malawi (Van den Broek et al. 2003), iden ti fy ing the deter mi nants of unin tended 
preg nancy is crit i cal given its high poten tial for health risks, regard less of whether 
it ends in mis car riage, abor tion, or live birth.1 It is esti mated that over one half of all  
preg nan cies are unin tended in Malawi (Hall et al. 2016; Polis et al. 2017). The com-
mon al ity of unin tended preg nancy allows us to exam ine if short-term fluc tu a tions 
in women’s expo sure to social net work mor tal ity cor re spond with their imme di ate 
haz ard of unin tended preg nancy.

1 As in most subSaharan Afri can countries, abor tion is ille gal in Malawi except to save the life of the 
mother. Abortions still occur, but to a lesser extent than where it is legal. For exam ple, an esti mated 30% 
of unin tended preg nan cies in Malawi end in abor tion (Polis et al. 2017), sub stan tially lower than the 61% 
esti mated world wide (Bearak et al. 2020).
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Our mea sure ment of mor tal ity expo sure war rants clar i f ca tion. As in most soci-
e ties, funer als are com mu nal events in Malawi. Village neigh bors, includ ing some 
who may not have known the deceased well, reg u larly join rel a tives, friends, and 
fel low church or mosque mem bers to show their respect (Mtika 2001). It is cus tom-
ary for fam ily and acquain tances to travel from other areas to attend, often by pub lic 
transportation, and to spend sev eral nights with the dece dent’s fam ily.

Balaka is an eth ni cally and reli giously diverse area, yield ing dif fer ences in mourn
ing and memorialization prac tices. Typically, how ever, buri als occur on short notice, 
within 48 hours of death; when an indi vid ual of high social stat ure (e.g., vil lage chief, 
head of fam ily) passes away, the burial may be held a day later to pre pare for a larger 
funeral. Funeral cer e mo nies com monly take place at the home of bereaved rel a tives 
(Peters et al. 2008). Villages often have burial com mit tees that assist in dig ging the 
grave for the fam ily. Some funer als last hours, oth ers are briefer. Often the vil lage 
head man or clergy will speak and will weave moral and spir i tual les sons into their 
eulogy (Watkins 2004).

Studying the salience of funer als for preg nancy in a rel a tively short, twoyear study 
is pos si ble given how fre quently women par tic i pate in funer als—owing not only to 
their com mu nal nature but also to high mor tal ity rates (Mwagomba et al. 2010). Life 
expec tancy in Malawi was 55 years at the time of data col lec tion (2009–2011)— 
rank ing among the world’s low est. Malawi’s high rates of child mor tal ity and its 
severe HIV/AIDS epi demic among prime-aged adults com bined to keep life expec-
tancy low. HIV-related mor tal ity has declined since the early 2000s (Floyd et al. 2010; 
Mwagomba et al. 2010), but data for this study were col lected before wide spread 
access to antiretroviral ther apy. Noncommunicable dis eases, such as car dio vas cu lar 
dis eases and neo plasms, are also lead ing causes of death in Malawi, as are acci dents 
(Sam uel et al. 2009; World Health Organization 2013). Limited access to spe cialty 
med i cal care means that even eco nom i cally advan taged indi vid u als in the coun try 
expe ri ence oth er wise avoid  able deaths.

Methods

Data and Sample

Tsogolo La Thanzi-1 (TLT-1) began in 2009 with the enroll ment of a sim ple ran dom 
sam ple of women between the ages of 15 and 25 liv ing within a seven-kilometer radius 
of Balaka town (N = 1,505; 96% response rate) (Yeatman et al. 2019). Women were 
interviewed eight times (at four-month inter vals) between 2009 and 2011. Female 
inter view ers admin is tered all  inter views in Chichewa and did so in pri vate rooms at 
a cen tral research cen ter. Women were frst asked about their recent funeral atten-
dance at Wave 2 (Octo ber–Decem ber 2009) and then at all   sub se quent waves; hence, 
base line mea sures for our study are Wave 2 (with time-vary ing funeral atten dance 
stud ied through Wave 7). Because we study preg nancy at the wave after women’s 
pro spec tive fer til ity desires and mor tal ity expo sures were recorded, we pre dict wom
en’s haz ard of (unin tended or intended) preg nancy at Waves 3 through 8 (Feb ru ary– 
April 2010 and Octo ber–Decem ber 2011, respec tively).
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We exclude all  women who came into the study preg nant.2 We also exclude the 
six women who reported that they or their sex ual part ner(s) were ster il ized. In total, 
our anal y sis of preg nancy focuses on 1,272 women who con trib uted a total of 5,723 
per son-waves of data. Although study reten tion was rel a tively high in TLT-1 (81% 
of women were followed through Wave 8), 8% of women in our focal sam ple missed 
at least one wave. These women are in our main results—we addressed the min i mal 
miss ing data with the car ry for ward com mand in Stata. Supplementary ana ly ses con
frm that the main study fnd ings are robust to both the exclu sion of the 156 per son-
waves of data miss ing (while retaining women’s other avail  able responses) and the 
full exclu sion of the 104 women who missed at least one wave.

Key Measures

Pregnancy

Interviewers asked women to self-admin is ter urine hCG (human chorionic gonad o-
tro pin) preg nancy tests at each inter view.3 With these data, we cre ate a time-vary ing 
indi ca tor to model women’s haz ard of preg nancy over the twoyear study period. Six 
per cent of women in our ana lytic sam ple had two preg nan cies (78 women); how-
ever, we adopt a sin gle-fail ure approach and model only the frst observed preg nancy. 
Thus, after a preg nancy, women no lon ger con trib ute per sonwaves to the anal y sis. 
Of the 1,272 women, 545 became preg nant dur ing the study.

Even with preg nancy data col lected every four months, it is pos si ble that we still 
miss preg nan cies that ended in mis car riage or abor tion between inter views, and thus 
under es ti mate the total num ber of preg nan cies. Also, because we do not know exactly 
when dur ing the intersurvey period women con ceived, we code women as preg nant 
at the frst inter view after con cep tion. Because of the short and con sis tent inter vals 
between sur veys, and because almost one half of women learned of their preg nancy 
at the research cen ter (45%), this inter val cen sor ing is not of con cern.

Unintended Versus Intended Pregnancy

We com bine infor ma tion on women’s pro spec tive fer til ity desires (expressed at the 
wave prior to con cep tion) and their fer til ity out comes (at the next wave) to dis tin guish 
between intended and unin tended preg nan cies. Interviewers asked women, “How long 
would you like to wait before hav ing your frst/next child?” We clas sify a preg nancy as 
intended if, at the prior wave, the woman reported want ing her frst/next birth within 2 

2 Although we exclude all  respon dents who were preg nant at Wave 2, women who had a baby imme di ately 
before that wave could have been expe ri enc ing post par tum or lac ta tioninduced amen or rhea, and thus may 
have had lower phys i o log i cal risk of preg nancy toward the begin ning of the study. In sup ple men tary ana-
ly ses, we exclude all  women who gave birth in 2009 (N = 113) and con frm that the fnd ings are sta ble to 
the exclu sion of these women.
3 At each wave, some women opted out of tak ing a preg nancy test, most fre quently cit ing their cur rent 
men stru a tion. We use self-reported preg nancy sta tus data to code 154 women’s study out comes. Supple
mentary ana ly ses con frm the results are sta ble to exclu sion of these cases.
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years (ver sus more than two years later). We clas sify a preg nancy as unin tended if, the 
wave before the con cep tion, the woman reported not want ing a birth for at least two 
years.4 Note that in the frst set of ana ly ses of women’s haz ard of any preg nancy, we 
main tain the full cat e gor i cal cod ing of this indi ca tor as a pre dic tor (Yeatman et al. 2020).

With pro spec tive mea sures of women’s fer til ity desire and fre quent preg nancy 
test ing, we can also iden tify women who had no preg nancy over the study period. 
This allows us to study the coun ter fac tual to unin tended preg nancy while addressing 
the com pet ing risk of intended preg nancy. Thus, we clas sify women as hav ing no 
preg nancy as desired (coded 0), an unin tended preg nancy (1), or an intended preg-
nancy (2).5 Thirteen women con sis tently wanted to become preg nant but never con
ceived. The small size of this group pro hib its us from mean ing fully study ing a fourth 
out come of “no preg nancy despite desire”;6 thus, we remove these women from ana
ly ses of unin tended preg nancy, resulting in a sam ple of 1,259 women who con trib ute 
5,649 obser va tions to the haz ard mod els.

Funeral Attendance

At Wave 2 and each sub se quent inter view, women reported how many funer als they 
had attended in the prior month, which we use as a proxy for the inten sity of women’s 
recent exposure to social net work mor tal ity. We treat this time-vary ing indi ca tor con tin-
u ously in our main mod els but explore dif fer ent spec i f ca tions in sen si tiv ity ana ly ses.

Controls

In all  mod els, we con trol for covariates that could cor re late with women’s funeral 
atten dance and their fer til ity desires and out comes. We account for two time-invari ant, 

4 For 44 women who missed inter views, we mea sure their fertility desires two or more waves before 
the preg nancy was con frmed. In sup ple men tary ana ly ses, we remove these 44 cases; doing so does not 
change the fnd ings. Three women are coded as hav ing an unin tended preg nancy after expressing “no pref-
er ence/when ever.” In sup ple men tary ana ly ses, we removed these three cases; doing so does not alter any 
of the fnd ings. Finally, only 11 women in our young sam ple who had an unin tended preg nancy reported 
not want ing a(nother) child at the prior wave, thus we can not dif fer en ti ate between “mistimed” ver sus 
“unwanted” births in this study.
5 Women in this group could change their fer til ity desires over time, but this was rel a tively rare as con-
frmed by sup ple men tary ana ly ses. At each wave, more than 90% maintained their desire to post pone 
preg nancy. The same is true of women who had an unin tended preg nancy. Women who had an intended 
preg nancy more com monly expressed var i able fer til ity desires lead ing up to their preg nancy, with a ten
dency to shift toward want ing a child sooner. In sup ple men tary mod els, we assess the sen si tiv ity of our 
mod els to these small fluc tu a tions by includ ing a dummy var i able of whether a woman was incon sis tent 
in her desires (i.e., switched back and forth across inter views); doing so does not change the main results.
6 It is pos si ble that more women con sis tently wanted a child but never became preg nant, and thus either 
gave up or began concealing their desire (Gemmill 2019). Such cases would be included in the “no preg-
nancy as desired” out come despite the women’s latent desire to become preg nant. Other research, how
ever, has shown that women in our ana lytic sam ple are less likely to per ceive infer til ity than women in the 
United States (Polis et al. 2020). This research also fnds that per ceived infer til ity tends to be expe ri enced 
by women who none the less report want ing more chil dren, suggesting that dif f culty con ceiv ing does not 
lead many women to revise their reported fer til ity desires.
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571Mortality Exposure and Unintended Fertility

psy cho so cial char ac ter is tics. The frst is a mea sure of future ori en ta tion. Interviewers 
asked women whether and, if so, how often they think about the future. We clas sify 
women into four categories according to whether they think about the future never or 
only rarely (coded 1), some times (2), fairly often (3), or very often (4). Second, along 
with their beliefs about a range of other locally salient state ments, inter view ers asked 
women whether they con sider the state ment “You don’t plan hav ing chil dren, they 
just hap pen” to be true (coded 1) or not true (0), allowing us to account for women’s 
sense of repro duc tive agency.

We also account for socio eco nomic fac tors. We include a time-vary ing indi ca tor 
of women’s highest level of edu ca tion (in years) and a house hold goods index, both 
of which we mea sure at the wave prior to the study out come.7 We also include time-
invari ant indi ca tors of women’s num ber of sib lings and chil dren. Given evi dence 
that one’s own child dying may speed up women’s time to their next preg nancy, we 
include a dummy var i able for whether women expe ri enced the death of a child dur ing 
the study period.8 We also include time-vary ing indi ca tors of women’s age (in years) 
and mar i tal sta tus (never mar ried, cur rently mar ried, or for merly mar ried).

Statistical Models

We begin by describ ing the con tex tual and sociodemographic char ac ter is tics of the 
sam ple at base line, includ ing a detailed descrip tion of funeral atten dance, fer til ity 
desires, and study out comes.

We pres ent Cox pro por tional haz ard mod els that esti mate women’s like li hood of 
becom ing preg nant over the twoyear study period while account ing for cen sor ing. 
The Cox model is expressed as

h(t) = h0(t)exp(b1x1 + b2x2 + . . . + bpxp ).

h(t) is the haz ard of preg nancy deter mined by a set of covariates (b1x1, b2x2 , . . . , bpxp ), 
which is inter pret able as the risk of becom ing preg nant at time t, where t rep re sents 
sur vival time. h0 is the base line haz ard, which cor re sponds to the value of the haz ard 
if all  the inde pen dent var i ables are equal to zero.

To ensure that funeral atten dance and other pre dic tors pre ceded preg nancy, we 
mea sure all  covariates at the wave prior to the study out come. That is, because the 
data do not fea ture the pre cise dates of funeral atten dance nor con cep tions dur ing 
the intersurvey period, this ensures covariates are mea sured prior to preg nancy. As a 
result, funeral atten dance per tains to the period roughly two to three months before 
con cep tion and roughly one month prior to the expres sion of fer til ity desires.

7 Previous research has val i dated this approach (Filmer and Pritchett 2001; Howe et al. 2008). The lin ear 
asset index com prises nine dura ble goods (a bed with a mat tress, a tele vi sion, a radio, a land line or mobile 
phone, a refrig er a tor, a bicy cle, a motor cy cle, an ani mal-drawn cart, and an auto mo bile) and one house-
hold asset (elec tric ity). The focus on dura ble goods bet ter cap tures eco nomic fluc tu a tion across waves. 
A prin ci pal com po nents anal y sis cal cu lates weights to con struct a wealth index. The resulting index 
places house holds on a con tin u ous scale rel a tive to the sam ple. To ensure fac to rial invari ance, weights are 
con sis tent across waves.
8 In addi tional ana ly ses, we exclude the 19 women with a recent child death to ensure sta bil ity of the 
fnd ings. The results con frm the fnd ings are con sis tent regard less.
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572 E. Smith-Greenaway et al.

Figure 1 offers a visual rep re sen ta tion of our mea sure ment approach in the haz ard 
mod els, presenting the exam ple of a woman who became preg nant at Wave 6. In this 
exam ple, the respon dent had a pos i tive preg nancy test at Wave 6, hav ing con ceived 
dur ing the pre ced ing intersurvey period. Using data from the prior wave (here, Wave 
5), we can clas sify the preg nancy as intended or unin tended. With infor ma tion on 
recent funeral atten dance, as well as demo graph ics and socio eco nomic fac tors at the 
wave prior, we can exam ine how the for mer cor re spond with women’s like li hood of 
preg nancy.

In our anal y sis of women’s haz ard of preg nancy, we esti mate two Cox mod els. In 
model 1, we esti mate the haz ard of preg nancy as a func tion of women’s funeral atten-
dance. In model 2, we exam ine the asso ci a tion net of covariates.

After establishing the link between mor tal ity expo sure and women’s like li hood 
of preg nancy, in a sec ond set of mod els we esti mate the haz ard of unin tended preg
nancy. Not only can a woman become preg nant unin ten tion ally (vs. no preg nancy), 
but she can also become preg nant inten tion ally, requir ing that we esti mate a series of 
com pet ing risk mod els.

The com pet ing risk approach is based on a pro por tional sub-haz ards model (Fine 
and Gray 1999). Whereas the sur vi vor func tion in Cox pro por tional haz ard mod els 
indi cates the prob a bil ity of sur viv ing beyond a given time, a com pet ing risk model 
focuses on the cumu la tive inci dence func tion, indi cat ing the prob a bil ity that the event 
of inter est hap pened before a given time. Competing risk regres sion mod els are semi
parametric: the base line sub-haz ard of the focal event is left unspec i fed, and the 
effects of the covariates are assumed to be pro por tional while still accom mo dat ing 
time-vary ing covariates and coef f cients. Thus, these mod els esti mate the cumu la tive 
inci dence of unin tended preg nancy (vs. no preg nancy) in the pres ence of a com pet ing 
risk (intended preg nancy).

Conception

Wave 5: Pre-conception measures of:
- Funeral attendance in past month
- Desire to become pregnant 
- Demographic & socioeconomic controls

65

Pregnancy 
confirmed via 
pregnancy test 
& self-report

3 4

4 months
~2 months

2

Wave

~2 months

Fig. 1 Design of TLT-1 panel study of mortality exposure, fertility desires, and pregnancy. This fgure 
illustrates an example respondent who was identifed as pregnant at Wave 6, at which time she exits the 
study. Data from Wave 5, collected approximately four months earlier, allow us to identify her recent 
mortality exposure and code the pregnancy as either intended or unintended on the basis of her expressed 
fertility desires.
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573Mortality Exposure and Unintended Fertility

We esti mate two mod els of unin tended preg nancy. In model 1, we esti mate the haz-
ard of unin tended preg nancy as a func tion of women’s funeral atten dance. In model 2, 
we add covariates to exam ine the asso ci a tion net of con trols.

Results

Descriptive Characteristics

Fertility Desires and Outcomes

As shown in Table 1, 43.4% of women became preg nant dur ing the study period. Com
bining these out comes with women’s pro spec tive fer til ity desires, 28.5% of women 
had an unin tended preg nancy, 14.9% had an intended preg nancy, and 56.6% did not 
become preg nant.

To fur ther char ac ter ize this cohort, the online Appendix A shows women’s con tra
cep tive behav iors and demo graphic char ac ter is tics by study out come, focus ing on the 
wave prior to the out come. Women who became preg nant tended to be sex u ally active 
and were not using con tra cep tion (55.8%) at the pre ced ing wave, although 11.7% of 
these women, and as many as 15.0% who had unin tended preg nan cies, reported using an 
inject able. Women who had an unin tended preg nancy were often never mar ried (43.5%), 
child less (40.7%), and youn ger (aver age age was 20.9). Among women who never 
became preg nant (as intended), 57.5% were never mar ried, 54.3% had no chil dren, and 
their aver age age was 20.9. Women who became preg nant had sim i lar lev els of future 
think ing and ideas about child bear ing regard less of whether the preg nancy was intended; 
a higher pro por tion of women who had no preg nancy as desired reported think ing about 
the future “very often” and were less likely to agree that chil dren “just hap pen.”

Mortality Exposure

Table 1 shows that women attended one funeral, on aver age, in the month prior to 
the base line inter view. However, atten dance ranged from 0 to 11 funer als in the past 
month, high light ing siz able var i a tion in women’s expo sure to death in their social 
net works. While dem on strat ing the ubiq uity of funer als, this level of atten dance 
reflects a sub stan tial decline from the peak of the HIV/AIDS cri sis less than a decade 
ear lier, when adults in this area com monly attended four funer als per month (Wat
kins 2004). On aver age (either at base line or at subsequent waves), how ever, women 
who never became preg nant attended fewer funer als (mean = 0.8; p < .05) than women  
who expe ri enced intended (mean = 1.1) or unin tended preg nan cies (mean = 1.2).9 

9 In sup ple men tary ana ly ses, we fnd evi dence of minor seasonality of funeral atten dance. In inter views 
that took place dur ing the dri est, hot test months in Balaka (Octo ber–Decem ber), 55% of women reported 
attend ing one or more funer als (mean = 0.99). In inter views dur ing the peak of the rainy sea son (Feb ru ary–
May), 53% of women reported attend ing one or more funer als (mean = 0.91). Finally, in inter views that 
occurred dur ing the dri est but coolest months (June–August), 47% of women reported attend ing one or 
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574 E. Smith-Greenaway et al.

Overall,  approx i ma tely 85% of women attended at least one funeral, and this does 
not dif fer by study out come (not shown).

One con cern of study ing rou tine mor tal ity in women’s social net works rather than 
a mor tal ity event resulting from an exog e nous force is that the women who expe
ri enced more deaths in their net works, and thus attended more funer als, could be 
a dis tinct group. If women who attended more funer als were selected on observ-
able or unob serv able traits that also influ ence their dis po si tion to become preg nant 
unin ten tion ally, any asso ci a tions between higher funeral atten dance and unin tended 
preg nancy could be spu ri ous. Thus, we explore whether women’s char ac ter is tics 
cor re lated with their inten sity of recent funeral atten dance.

more funer als (mean = 0.75). We do not fnd any seasonality to women’s study out comes—in each sea son, 
9–10% of obser va tions end in preg nancy (and 6–7% in unin tended preg nancy).

Table 1 Descriptive sta tis tics of key study var i ables of 15- to 25-year-old women at base line  
of two-year study period (2009–2011), Balaka, Malawi

%/Mean SD

Ever Pregnant Over Study Period 43.4
Study Outcomesa

 Unintended preg nancy 28.5
 Intended preg nancy 14.9
 No preg nancy as desired (ref.) 56.6
Mortality Exposure
 Number of funer als attended (tv) 1.1 1.2
Psychosocial Controls
 Future ori en ta tion
  Rarely think about future 4.0
  Sometimes 11.2
  Fairly often 30.7
  Very often (ref.) 54.1
 Children “just hap pen” 45.8
Socioeconomic Controls
 Highest year of school (tv) 7.6 2.8
 Household wealth index (tv) 0.0 2.4
Demographic Controls
 Total num ber of sib lings 5.2 2.6
 Total num ber of chil dren 0.9 1.0
 Recently bereaved by child death 1.5
 Age (tv) 20.4 3.3
 Marital sta tus (tv)
  Never mar ried (ref.) 50.7
  Formerly mar ried 7.8
  Currently mar ried 41.5

Note: tv = timevary ing con trols mea sured at each wave.

Source: Tsogolo la Thanzi-1 (N = 1,272 women).
aN = 1,259 women in ana ly ses of unin tended and intended preg nancy.
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575Mortality Exposure and Unintended Fertility

As shown in the online Appendix B, women who agreed that chil dren “just hap-
pen” attended more funer als at base line than women who disagreed; how ever, we 
fnd no var i a tion by women’s future ori en ta tion. In line with past work (Doctor 2004), 
there are no large socio eco nomic dif fer ences in women’s funeral atten dance; women 
with vary ing lev els of school attended a sim i lar num ber of funer als. There are small 
dif fer ences by women’s house hold eco nomic sta tus: women liv ing in house holds 
below the mean wealth score attended 1.2 funer als on aver age, whereas those liv ing 
in house holds above the mean wealth score attended 1.0 funer als (  p < .05). There are 
also demo graphic dif fer ences: older women, mar ried women, and those with mul ti ple 
chil dren attend more funer als rel a tive to those who are youn ger, unmar ried, and have 
fewer chil dren (  p < .05).

Notably, the demo graphic pro fle of women who attended more funer als over laps 
closely with the pro fle of women who had intended preg nan cies (see online Appendix A).  
These results empha size the need to con trol for socio eco nomic and demo graphic 
dif fer ences when study ing whether rou tine, short-term fluc tu a tions in women’s net-
work mor tal ity expo sure influ ence their imme di ate like li hood of preg nancy, espe cially 
intended preg nancy.

Hazard Models

Funeral Attendance and Pregnancy

Table 2 pres ents results from the Cox pro por tional haz ard mod els of preg nancy. 
As shown in model 1 of Table 2, hav ing recently attended more funer als is asso ci
ated with a higher haz ard of preg nancy: each addi tional funeral cor re sponds with 
a 21.5-per cent age-point increase in women’s haz ard of preg nancy. The fnd ing is 
robust, albeit smaller, with the inclu sion of con trols in model 2: net of women’s 
socio eco nomic, demo graphic, and psy cho so cial traits, each addi tional funeral 
women attended comes with an 11.9-per cent age-point increase in the haz ard of 
preg nancy. As expected, women’s desire to become preg nant sooner increases their 
like li hood of preg nancy. Married women and those who agreed that preg nancy 
“just hap pens” were also more likely to become preg nant than their coun ter parts, 
whereas older women and those liv ing in house holds with more resources were 
less likely.

Figure 2 plots the cumu la tive haz ard of preg nancy by recent funeral atten dance 
to con vey the mag ni tude of the asso ci a tion. At the mid point of the roughly twoyear 
obser va tion period, for instance, the cumu la tive haz ard of preg nancy was 20% for 
women who had recently attended no funer als. Conversely, the cumu la tive haz ard 
was 40–50% for women who had recently attended four or more.

In sup ple men tary ana ly ses, we tested the sta bil ity of these fnd ings when con sid er-
ing any funeral atten dance rather than the total num ber (results not shown; avail  able 
upon request). The results show that attend ing at least one funeral recently (vs. no 
funer als) cor re sponds with a 20-per cent age-point increase in the haz ard of preg nancy 
(  p < .05) net of con trols.
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576 E. Smith-Greenaway et al.

Funeral Attendance and Unintended Pregnancy

Table 3 pres ents results from the com pet ing risk mod els that exam ine women’s haz
ard of unin tended preg nancy ver sus no preg nancy while account ing for the com
pet ing risk of intended preg nancy. As shown in model 1 of Table 3, hav ing recently 
attended more funer als is asso ci ated with an increase in the like li hood of unin tended 
preg nancy: each funeral a woman attended cor re sponds with a 17.3-per cent age-point 
increase in the haz ard of unin tended preg nancy. As shown in model 2, the asso ci a tion 

Table 2 Cox pro por tional haz ard mod els of preg nancy (vs. no preg nancy) among 15- to 25-year-old 
women over two-year study period (2009–2011), Balaka, Malawi

Model 1 Model 2

Hazard Ratio SE Hazard Ratio SE

Mortality Exposure
 Number of funer als attended (tv) 1.215*** 0.043 1.119** 0.042
Psychosocial Controls
 Fertility desires (tv)
  As soon as pos si ble 4.353*** 0.854
  <2 years 4.598*** 0.762
  2–3 years 2.533** 0.413
  3–4 years 2.118*** 0.354
  4–5 years 1.619** 0.282
  5+ years (ref.) — —
  Whenever 2.009 1.191
  Never 0.834 0.265
 Future ori en ta tion
  Rarely 1.187 0.219
  Sometimes 0.995 0.135
  Fairly often 0.950 0.096
  Very often (ref.) — —
 Children “just hap pen” 1.187† 0.106
Socioeconomic Controls
 Highest year of school (tv) 0.987 0.019
 Household wealth index (tv) 0.912*** 0.023
Demographic Controls
 Total num ber of sib lings 1.027 0.017
 Total num ber of chil dren 1.025 0.071
 Recently bereaved by child death 1.160 0.358
 Age (tv) 0.962† 0.019
 Marital sta tus (tv)
  Never mar ried (ref.) — —
  Formerly mar ried 1.222 0.219
  Currently mar ried 1.264† 0.175
Model Fit (like li hood ratio chi-square) 27.530*** 263.910***

Note: tv = timevary ing con trols mea sured at each wave.

Source: Tsogolo la Thanzi-1 (N = 1,272 women; 5,723 per son-waves).
†p < .10; **p < .01; ***p < .001
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577Mortality Exposure and Unintended Fertility

is atten u ated with the inclu sion of con trols: net of covariates, each funeral a woman 
recently attended cor re sponds with a 14.9-per cent age-point increase in her like li hood 
of unin tended preg nancy.10  Furthermore, women with more chil dren and those who 
expressed that preg nancy “just hap pens” have a higher like li hood of unin tended preg-
nancy than their coun ter parts, whereas women who live in house holds with more 
resources have a lower like li hood.

To illus trate our main fnd ing, Fig. 3 shows the cumu la tive inci dence of hav ing an 
unin tended preg nancy by inten sity of recent funeral atten dance. The cumu la tive inci
dence of unin tended preg nancy for women who did not attend any funer als recently 
was 20% rel a tive to 40–50% for women who attended more than four.

In sup ple men tary ana ly ses, we esti mated mod els to exam ine if recent funeral atten-
dance cor re sponds with women’s like li hood of intended preg nancy ver sus no preg
nancy while account ing for the com pet ing risk of unin tended preg nancy. As shown in 
model 1 of the online Appendix C, there is a sig nif  cant bivar i ate asso ci a tion between 
funeral atten dance and women’s like li hood of hav ing an intended preg nancy. However, 
the inclu sion of sociodemographic con trols in model 2 explains the asso ci a tion: we 

10 We again tested the sta bil ity of this asso ci a tion to the cod ing of recent funeral atten dance. Additional 
ana ly ses showed that attend ing one or more funer als increases the haz ard of unin tended preg nancy by 26.5 
per cent age points (  p < .05).
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Fig. 2 Cumulative hazard of pregnancy over two-year study period, by intensity of mortality exposure. 
Funeral attendance was measured as the number of funerals attended within the previous month (measured 
at the prior interview). Estimates were adjusted for all covariates in Table 2 (held at mean value). Source: 
TLT-1 (Waves 3–8).
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fnd no evi dence that mor tal ity expo sure is inde pen dently asso ci ated with women’s like li-
hood of hav ing an intended preg nancy. Instead, women’s like li hood of intended preg-
nancy is pat terned by demo graphic fac tors, includ ing their age, par ity, and mar i tal 
sta tus.

Together, the fnd ings make clear that the asso ci a tion between funeral atten dance 
and women’s haz ard of preg nancy is driven by unin tended preg nan cies. This begs the 
ques tion: Is a woman more likely to have an unin tended preg nancy because mor tal ity 
expo sure reduces her desire for preg nancy in the near term, or because it inter feres 
with her abil ity to avoid a preg nancy she does not want? In a fnal set of sup ple-
men tary mod els (results not shown; avail  able upon request), we exam ine whether 
our results are due, at least in part, to funeral atten dance alter ing women’s fer til ity 
desires. We fnd no evi dence of a link between funeral atten dance and desires at 
any wave net of the con trol var i ables, regard less of how we code fer til ity desires. 
Moreover, fxed-effects mod els exam in ing within-per son change in fer til ity desires 

Table 3 Competing Cox pro por tional haz ard mod els of unin tended preg nancy ver sus no preg nancy  
(with com pet ing risk of intended preg nancy) among 15- to 25-year-old women over two-year study 
period (2009–2011), Balaka, Malawi

Model 1 Model 2

Hazard Ratio SE Hazard Ratio SE

Mortality Exposure
 Number of funer als attended (tv) 1.173*** 0.050 1.149** 0.052
Psychosocial Controls
 Future ori en ta tion
  Rarely 1.201 0.286
  Sometimes 1.127 0.186
  Fairly often 0.965 0.120
  Very often (ref.) — —
 Children “just hap pen” 1.250* 0.132
Socioeconomic Controls
 Highest year of school (tv) 0.986 0.024
 Household wealth index (tv) 0.939* 0.027
Demographic Controls
 Total num ber of sib lings 1.033 0.021
 Total num ber of chil dren 1.191* 0.093
 Age (tv) 0.971 0.023
 Recently bereaved by child death 0.457 0.264
 Marital sta tus (tv)
  Never mar ried (ref.) — —
  Formerly mar ried 0.974 0.208
  Currently mar ried 0.799 0.131
Model Fit (like li hood ratio chi-square) 13.940*** 53.210***

Notes: Results rep re sent the subdistribution haz ard rate for unin tended preg nancy while adjusting for 
com pet ing risk of intended preg nancy. tv = timevary ing con trols mea sured at each wave.

Source: Tsogolo la Thanzi-1 (N = 1,259 women; 5,649 per son-waves).

*p < .05; **p < .01; ***p < .001
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as a func tion of funeral atten dance also pro duced null results. These sup ple men tary 
mod els, com bined with the main results, sug gest that mor tal ity expo sure increases 
women’s like li hood of preg nancy by pre vent ing them from achiev ing their desire to 
post pone preg nancy—not by chang ing the desire itself.

Discussion

Building on decades of research on the rela tion ship between mor tal ity and fer til ity, we 
exam ined whether shortterm var i a tion in women’s expo sure to death in their social 
net works increases their like li hood of preg nancy, and of unin tended preg nancy spe cif
i cally. We fnd that women’s funeral atten dance cor re sponds with a higher like li hood 
of becom ing preg nant in the sub se quent months, net of many psy cho so cial, socio
eco nomic, and demo graphic traits. Importantly, women’s funeral atten dance does not 
increase their like li hood of intended preg nancy net of demo graphic fac tors—only 
women’s like li hood of unin tended preg nancy increases with their funeral atten dance.

Demonstrating that mor tal ity can influ ence fer til ity through unin ten tional path-
ways attests to the need to draw on diverse felds to expand demog ra phy’s rep er-
toire of expla na tions for how mor tal ity con di tions influ ence women’s fer til ity. Our 
fnd ings align with per spec tives from other dis ci plines that mor tal ity expo sure can 
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Fig. 3 Cumulative incidence of unintended pregnancy over two-year study period, by intensity of mortality 
exposure. The fgure presents the cumulative incidence of unintended pregnancy versus no pregnancy (as 
intended) while accounting for the competing risk of intended pregnancy. Estimates were adjusted for all 
covariates in Table 3 (held at mean value). Source: TLT-1 (Waves 3–8).
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affect women’s behaviors and rou tines in ways that leave them vul ner a ble to unin
tended preg nancy.

Nonetheless, we can not resolve pre cisely how net work mor tal ity leads to a higher 
like li hood of unin tended preg nancy. As in stud ies of largescale mor tal ity events, 
we are unable to parse the indi vid ual and joint influ ence of the spe cifc emo tional, 
psy cho log i cal, or logis ti cal mech a nisms that under gird this fnd ing. Is it the sud den, 
dis rup tive nature of funer als? The psy chol ogy of mourn ing some one? Or the reminder 
of one’s own mor tal ity? Moreover, even as funer als offer a con ve nient proxy for indi
vid u als’ recent expo sure to deaths in their social net work, they also rep re sent social 
events. Given the large study effects that we doc u ment, we think it is implau si ble that 
the fnd ings are driven by the effect of the funeral event alone, but instead reflect the 
net work mor tal ity it is mea sur ing; how ever, with out infor ma tion on other, nondeath
related events (e.g., wed dings) against which to com pare, nor other com pre hen sive 
mea sures of net work mor tal ity, we can not prove this.

Though our results sug gest mor tal ity expo sure can thwart women’s desires to avoid 
preg nancy, this is but one man i fes ta tion of the link between mor tal ity and fer til ity. In 
interpreting these results, it is imper a tive not to over look the larger struc tural and cul
tural forces that inform pop u la tion dynam ics. Mortality con di tions likely work through 
a con stel la tion of forces to influ ence norms and expec ta tions that ulti mately shape 
indi vid ual women’s ideas and behav iors surrounding fer til ity. Our study design— 
focused on a sin gu lar geo graphic area and mor tal ity con text—allows us to ana lyze 
only short-term fluc tu a tions in women’s expo sure to death in their social net works. 
It is pos si ble, how ever, that the broader mor tal ity con text that our study par tic i pants 
share has an equally large influ ence on their fer til ity—and could poten tially operate 
through inten tional mech a nisms. Said dif fer ently, by hold ing con stant back ground 
mor tal ity, we mea sure only the influ ence of deaths that involve funeral atten dance.

The view we offer of a sin gu lar expres sion of the mor tal ity–fer til ity link is also 
tem po rally abbre vi ated. Our fnd ings per tain only to the influ ence of expo sure to death 
on women’s like li hood of unin tended preg nancy in the near term; yet, mor tal ity con
di tions can influ ence fer til ity desires and out comes variably across the short, medium, 
and lon ger terms (Heuveline and Poch 2007; Kraehnert et al. 2019; Weitzman et al. 
2021). Thus, the higher risk of unin tended preg nan cies that we doc u ment may not 
rep li cate over lon ger time hori zons. It is pos si ble that the unin tended preg nan cies we 
doc u ment do not mean women will end up with more than their desired num ber of 
chil dren in the long run.

Our study fea tures pro spec tive fer til ity desires mea sured just months before preg-
nancy test ing, a rare design fea ture that allows us to cap ture short-term fluc tu a tions in 
women’s pref er ences—fluc tu a tions that align with changes in women’s life cir cum-
stances (Sennott and Yeatman 2012). Even so, we acknowl edge that some women 
could have changed their desires between the time they reported them and becom ing 
preg nant. Results from a jour nal study track ing weekly var i a tion in women’s fer til-
ity desires rein force this pos si bil ity (Barber et al. 2011). However, we antic i pate that 
such mea sure ment error would be ran domly dis persed and unlikely to drive the study 
results.

Notwithstanding these lim i ta tions, our study dem on strates the fer til ity  impli ca tions 
of rou tine mor tal ity fluc tu a tions—expe ri ences that are not obscured by other, large-scale 
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social cri ses and thus are argu  ably more anal o gous to the rou tine mor tal ity  con di tions 
cen tered in demo graphic tran si tion the ory. Even when com par ing women who live in 
the same highmor tal ity com mu nity, con tem po ra ne ous dif fer ences in the salience of 
mor tal ity in women’s social net works pat terns their imme di ate risk of preg nancy in 
ways that are often misaligned with their desires. When study ing the  mor tal ity–fer til ity 
link, research should not assume that what women expe ri ence is indic a tive of what they 
desire (Johnson-Hanks 2007).

As demog ra phers con tinue to con tem plate what drives fer til ity change in sub 
Saharan Africa, socio eco nomic devel op ment, gov er nance, and health ser vices are 
seen as pre em i nent forces (Bongaarts 2017; Kebede et al. 2019; Tsui et al. 2017). Our 
study empha sizes the value in returning the spot light to an ageold deter mi nant— 
mor tal ity con di tions—and draw ing from other dis ci plines to the o rize their salience 
more broadly. Our fnd ings fur ther sup port the con tin ued expan sion and evo lu-
tion of research on the rel e vance of ado les cent and adult mor tal ity—not only child 
mor tal ity—for under stand ing fer til ity.

This study fur ther reminds us that highmor tal ity con di tions are not only indic a tive 
of dis ad van tage but can also have a hand in pro duc ing it. Unintended  preg nancy is 
a vital con junc ture—a piv otal life moment when one’s antic i pated future is upended 
(Johnson-Hanks 2002)—that can lead to health dis ad van tage (Herd et al. 2016; Yeatman 
and Smith-Greenaway 2018, 2021). That mor tal ity expo sure increases women’s fer til ity 
not by shap ing their desires but by weak en ing the link between their desires and out
comes is dis con cert ing from a health and repro duc tive jus tice per spec tive. Integrating 
women’s desires into stud ies of their fer til ity is essen tial for under stand ing how social 
con di tions shape these out comes and their impli ca tions for women’s lives. ■
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