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ABSTRACT  Although many stud ies have ex am ined the in flu ence of wom en’s fer til ity 
pref er ences on sub se quent fer til ity be hav ior and the role of con tra cep tive use in ten tions 
on un met need, very few have ex plored their con cur rent ef fects on con tra cep tive use 
dy nam ics. This study ex am ines the in de pen dent con cur rent ef fects of wom en’s fer til ity 
pref er ences and con tra cep tive in ten tions on sub se quent adop tion and dis con tin u a tion, 
treating preg nancy as a com pet ing risk fac tor that may al ter con tra cep tive need. The data 
are de rived from a 2018 fol low-up sur vey of a 2014 na tional sam ple of 3,800 Ugandan 
fe male re spon dents of child bear ing age. The sur vey in cluded a con tra cep tive cal en dar 
that recorded preg nan cy, birth, and con tra cep tive event ep i sodes, in clud ing rea sons for 
dis con tin u a tion. We use com pet ing risk re gres sion to es ti mate the ef fect of fer til ity pref er-
ences and con tra cep tive in ten tions on the cu mu la tive in ci dence func tion of con tra cep tive 
be hav iors, ac count ing for in ter ven ing preg nan cy, fe male back ground covariates, loss to 
fol low-up, and com plex sur vey de sign. We find that wom en’s con tra cep tive in ten tions sig-
nifi  cantly in crease the rate of con tra cep tive adop tion. After hav ing adopted, wom en’s con-
tra cep tive in ten tions have been re al ized and do not pro long use. The risk of dis con tin u a tion 
among women who adopted af ter base line was sig nifi  cantly higher than for those us ing at 
base line, irrespective of their ini tial in ten tions. The ef fec tive ness of the type of con tra cep-
tive method cho sen sig nifi  cantly lowered dis con tin u a tion risk. Fertility pref er ences were 
not sig nifi  cantly as so ci ated with ei ther time to adop tion or dis con tin u a tion. The pace of 
the fer til ity tran si tion in this sub-Saharan Af ri can set ting is likely be ing shaped by re pro-
duc tive reg u la tion through the in ten tional use of con tra cep tion that en ables spac ing births.

KEYWORDS  Fertility  pref er ences  •  Contraceptive  use  dy nam ics  •  Longitudinal 
anal y sis  •  Competing risk re gres sion

Introduction

The  fer til ity  pref er ences  of wom en,  as mea sured  by  their  de sired  fam ily  size  and 
in ten tion to  limit or de lay child bear ing, have been the sub ject of con tin u ous study 
since the 1970s for their pre dic tive validity of sub se quent child bear ing (Bankole and 
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Westoff  1998; Cleland  et  al.  2020; Hayford  and Agadjanian  2017; Mor gan  1982; 
Vlassoff 1990; Westoff 1990; Westoff and Ryder 1977). With tran si tions from high 
to  low fer til ity nearly com plete  in all   re gions of  the world out side of sub-Saharan 
Africa (SSA), re search is in creas ingly fo cused on un der stand ing how fer til ity pref er-
ences are tem po rally re lated to the pace of fer til ity de cline, as ei ther a de ter mi nant or 
a pre cur sor (Bongaarts and Casterline 2018). In high-in come countries, re search ers 
have used data from na tional lon gi tu di nal sur veys of women and men (e. g., Rackin 
and Mor gan [2018] for the United States; Iacovou and Tavares [2011] for the United 
Kingdom) to study fer til ity ex pec ta tions and their achieve ment across birth co horts, 
but else where such in sights are constrained by a re li ance on cross-sec tional sur vey 
data (e. g., Westoff and Bankole 2002). A re cent re view of lon gi tu di nal stud ies of fer-
til ity pref er ences and sub se quent child bear ing in Asia and Africa by Cleland et al. 
(2020) found cov er age of only 28 pop u la tions since 1967, many of them sub na tional 
(23), more of  them in Asia (19) than in Africa (9), and tak ing place over in ter vals 
rang ing from 2 to 12 years. The re view found that the de sire for ad di tional child bear-
ing is con sis tently as so ci ated with hav ing sub se quent births and less con sis tently for 
lim it ing births. The au thors spec u lated that the strength of the as so ci a tion is re lated to 
how well pref er ences are implemented by con tra cep tive use.

As a prox i mate de ter mi nant of fer til i ty, con tra cep tive use is a pri mary means for 
achiev ing de sired fer til ity (e. g., Feyisetan and Casterline 2000; Speizer et al. 2013). 
However,  few  stud ies  have  ex am ined  the  as so ci a tion  be tween  con tra cep tive  use 
in ten tions  and  sub se quent  prac tice,  es pe cially  in  SSA,  and  the  avail  able  ev i dence 
sug gests that the re la tion ship is of mod est strength (e. g., Callahan and Becker 2014; 
Roy et al. 2003). Exploring this re la tion ship is im por tant be cause tem po ral re la tion-
ships  be tween  fer til ity  pref er ences  and  sub se quent  child bear ing  at  the  in di vid ual 
level are me di ated  through prox i mal  fer til i ty-reg u lat ing be hav iors,  such as con tra-
cep tive use, post par tum infecundity, vol un tary and in vol un tary abor tion, ste ril i ty, and 
sex ual ab sti nence. However, these in ter me di ate fac tors are not au ton o mous and have 
their own con tex tual and in di vid ual de ter mi nants. For ex am ple, con tra cep tive in ten-
tions change with pe ri ods of  sex ual ac tiv i ty, over  the post par tum pe riod and birth 
in ter val (Ross and Winfrey 2001); and they are influ enced by re la tion ship dy nam ics, 
fear of con tra cep tive side ef fects, and util ity to al ter na tive choices for fer til ity reg u-
la tion (Higgins and Smith 2016). Contraceptive aware ness and pref er ences are influ-
enced by peer so cial in ter ac tions ahead of the for ma tion of fer til ity pref er ences, as 
expected of ad o les cents (Gage 1998). Because con tra cep tive prac tice of ten in volves 
med i cal tech nol o gies and clin i cal pro ce dures, the in tro duc tion and re ten tion of chem-
ical agents into the wom an’s body will likely af fect her de ci sion to use and choice of 
meth ods, in volv ing fac tors in de pen dent of those for fer til ity de ci sions (Hoopes et al. 
2018). Partner re la tion ships will also af fect con tra cep tive adop tion and use ef fec tive-
ness dif fer ently than fer til ity pref er ences (Kusunoki and Upchurch 2011).

This study, based on lon gi tu di nal data col lected in 2014 from a na tional sam ple of 
child bear ing-aged fe males in Uganda and a follow-up in 2018, seeks to un der stand how 
base line fer til ity pref er ences and con tra cep tive use in ten tions con cur rently but in de pen-
dently af fect the sub se quent tim ing of con tra cep tive adop tion and dis con tin u a tion over 
a four-year pe ri od. We treat both as mo ti va tion driv ers with ad di tive ef fects on sub-
se quent con tra cep tive adop tion and dis con tin u a tion. Because planned and un planned 
preg nan cies will oc cur and can al ter wom en’s sub se quent fer til ity pref er ences and con-
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tra cep tive use in ten tions, they are treated as com pet ing events in the study’s an a ly ses. 
We hy poth e size first that the de sire for no ad di tional births reported by noncontracepting 
women at base line, adjusting for their con tra cep tive in ten tions, will lead to more rapid 
con tra cep tive adop tion than when women de sire births soon er. Second, we hy poth e size 
for this same group of nonusers that those who express in ten tions to use con tra cep tion 
in the fu ture will adopt more rap idly than those not intending, when we ad just for fer-
til ity  pref er ences. Third, we  hy poth e size  that  base line  fer til ity  pref er ences  for more 
child bear ing will lead to more rapid con tra cep tive dis con tin u a tion among those us ing 
or adopting con tra cep tion af ter the base line in ter view in 2014 than among those de sir-
ing no ad di tional births, irrespective of their base line con tra cep tive in ten tions. Fourth, 
we hy poth e size that for the same user group, those intending to adopt at base line will 
have a  slower  rate of dis con tin u a tion—that  is,  lon ger  con tin ued prac tice—than will 
those not intending, when we ad just for fer til ity pref er ences. By ex am in ing the con cur-
rent in flu ence of wom en’s base line fer til ity and con tra cep tive mo ti va tions on the tim ing 
of adop tion and sub se quent dis con tin u a tion, allowing for preg nancy in ter rup tion, this 
study will con trib ute new in sights into the con tra cep tion de ci sion–be hav ioral dy nam ics 
that en able the achieve ment of intended child bear ing.

Fertility Preferences and Subsequent Childbearing

The Cleland et al. (2020) re view assessing tem po ral con sis tency in fer til ity pref er-
ences and  their pre dic tive validity  lo cated eight  lon gi tu di nal  stud ies based  in SSA 
countries,  none  of which  in volved  na tional  sam ples  of  re pro duc tive-aged wom en. 
Among these, Machiyama et al. (2015) assessed con sis tency af ter three years with a 
ru ral north Malawi sam ple of cou ples, find ing spou sal con cor dance in fer til ity pref-
er ences to be highly in flu en tial. Hayford and Agadjanian (2017) followed a panel of 
about 1,600 mar ried ru ral Mozambican women over three study waves from 2006 to 
2011, find ing de sires to stop child bear ing to be sta ble but also un sta ble and shaped 
by change in a wom an’s house hold eco nomic con di tions, health sta tus, and de mo-
graphic and per sonal  fac tors. Similarly, Trinitapoli and Yeatman (2018) pointed to 
flex i bil ity in fer til ity pref er ences of Malawian women in re sponse to chang ing part-
ner re la tion ships, child mor tal i ty, and eco nomic in se cu ri ty. Speizer and Lance (2015), 
study ing ev er-mar ried ur ban women in Kenya, Nigeria, and Senegal, found con sis-
tency be tween fer til ity de sires and preg nancy ex pe ri ence af ter two years to be highest 
among women not want ing more  chil dren.  In  all   the  stud ies  reviewed by Cleland 
et al., the odds that a woman want ing more births would sub se quently have one or 
more was higher than if she did not want any more. Yet most of the stud ies found that 
the pro por tion of women not want ing an other child but end ing up with one or more 
births was  also  sub stan tial. Where  data  have  been  avail  able,  spou sal  con cor dance 
in de sir ing more chil dren resulted in higher fer til i ty, and lower fer til ity when both 
wanted no more, than when de sires were dis cor dant.

At  least  two  con sid er ations  arise  from  what  Cleland  et  al.  (2020)  called  the 
“pref er ence-be hav ior  dis crep an cy.”  First,  fer til ity  pref er ences  them selves  change 
over time, thus af fect ing their re la tion ship with later child bear ing. This no tion is sup-
ported in other re cent stud ies in de vel oped con texts. For ex am ple, Ray et al.’s (2018) 
study of the sta bil ity of per sonal fer til ity ide als among U.S. women us ing two waves 
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of data from the National Survey of Fertility Barriers found that one-third of women 
ad justed their ideal num ber of chil dren in ei ther di rec tion be tween waves. Such find-
ings on both the sta bil ity of fer til ity de sires and con ver gence be tween intended and 
achieved par ity are also con di tioned by the in ter val be tween study time points and the 
level of fer til ity at the start.

A  sec ond  con sid er ation  is  the mea sure ment  of  birth  wantedness.  Studies  have 
found that its reporting varies if mea sured pro spec tively or ret ro spec tive ly. Women 
who re port not want ing fu ture births may at a later time have a birth and re port it as 
wanted, es pe cially as the child ages. Two stud ies based on eight waves of data over 
two years for young Malawian women found dy namic fam ily size pref er ences at the 
in di vid ual  level but rel a tive sta bil ity  in  the ag gre gate (Yeatman and Sennott 2015; 
Yeatman et al. 2013). One of these stud ies (Yeatman and Sennott 2015) found that 
pro spec tive  clas si fi ca tion pro duces  a higher per cent age of un wanted births  among 
re spon dents  than  ret ro spec tive  questioning.  The  post  hoc  rationalization  of  birth 
wantedness  has  also  been  ex am ined  for  preg nan cies  reported  as  intended  fol low-
ing con tra cep tive fail ure or dis con tin u a tion (Curtis et al. 2011). These find ings raise 
ques tions about the strength and per ma nence of wom en’s mo ti va tions to avoid preg-
nancy and could im pact con tra cep tive prac tice.

Fertility Preferences, Contraceptive Intentions, and Subsequent Use

Contraceptive  de mand  is  not  nec es sar ily  syn on y mous  with  fer til ity  de mand.  As 
Agadjanian  (2005:639)  stat ed,  “Although  con tra cep tion  is  linked—con cep tu ally 
and prac ti cal ly—to re pro duc tive as pi ra tions,  it  is not a sim ple re flec tion of  them.” 
He noted that in for mal so cial in ter ac tion “func tions as a ma jor cat a lyst and ve hi cle 
of re pro duc tive changes. Both re pro duc tive as pi ra tions and con tra cep tive de ci sions 
are so cially pro duced, but the mech a nisms of this so cial pro duc tion dif fer” (p. 640). 
Based on qual i ta tive data col lected on pe ri-ur ban Mozambican fe males, he pointed 
to con tra dic tions in the mean ings and sen ti ments around fer til ity in ten tions and con-
tra cep tive choices that ac cen tu ate the in ten tions-con tra cep tion dis junc tion. The dis-
tinc tion is borne out in Babalola et al.’s study (2015) iden ti fy ing rel e vant di men sions 
of con tra cep tive ide a tion and their re la tion ship with in ten tion to use in Kenya and 
Nigeria (2015). They iden ti fied four di men sions—per ceived self-ef fi ca cy, myths and 
ru mors re lated to con tra cep tives, so cial in ter ac tions and in flu ence, and con tra cep tive 
aware ness—all  strongly re lated to use in ten tions in Nigeria but only one (per ceived 
self-ef fi ca cy)  in Kenya. These di men sions do not have par al lel coun ter parts  in  the 
cog ni tive dy nam ics around fer til ity pref er ences. The two stud ies, as well as an ear lier 
one based in Morocco (Curtis and Westoff 1996), un der score the im por tance of con-
sid er ing con tra cep tive  in ten tions con cur rently with  fer til ity pref er ences  to  iden tify 
their rel a tive in flu ence on con tra cep tive prac tice in or der to un der stand the me di at ing 
role of pref er ences in sub se quent fer til i ty.

Studies of con tra cep tion use that are based on lon gi tu di nal data and in clude fer-
til ity pref er ences, some times em bed ded in the mea sure ment of un met con tra cep tive 
need, are few and show mixed re sults. Speizer et al. (2013) and Callahan and Becker 
(2014) an a lyzed lon gi tu di nal data on noncontraceptors, ob serv ing that they may be 
am biv a lent  about  fu ture  child bear ing  and  not  see  a  clear  need  for  con tra cep tion. 
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 Srivastava et al. (2019) showed for ur ban In dian women followed up af ter four years 
that their base line de sire for no more (or more) chil dren is most con sis tently as so ci-
ated with their sub se quent use (or non use) of con tra cep tion. Other stud ies based on a 
four-year fol low-up of a sub sam ple of fe male re spon dents of the 1992–1993 NFHS in 
In dia found in con sis tency be tween fer til ity pref er ences and con tra cep tive in ten tions 
with sub se quent fer til ity and con tra cep tive use (Koenig et al. 2006), mod i fied by the 
wom an’s age and in fant mor tal ity ex pe ri ence (Roy et al. 2003, 2008). However, those 
who intended not to have chil dren but to use con tra cep tion had the highest like li hood 
of con tra cep tive adop tion. These are some of the few stud ies that ex am ined pat terns 
of con tra cep tive adop tion be hav ior in re la tion to fer til ity pref er ences. Very few stud-
ies, how ev er, have addressed the re la tion ship be tween con tra cep tive use in ten tions 
and rate of dis con tin u a tion.

A wom an’s con tra cep tive in ten tions may be connected to her fer til ity pref er ences 
at  a  given  time. However,  in  SSA  set tings, where  the  re la tion ship  be tween  fer til-
ity pref er ences and sub se quent child bear ing be hav ior are ob served  to be mod er ate 
to weak,  in ten tions  to prac tice con tra cep tion are  likely shaped by  in flu ences un re-
lated  to  fer til ity  pref er ences.  Perhaps  the male  part ner’s  at ti tudes  and  pref er ences 
about con tra cep tion and child bear ing ex ert strong prox i mate in flu ences on those of 
his fe male part ner’s, al though not nec es sar ily in sim i lar di rec tions. Male part ner con-
cor dance with  fe male  fer til ity  pref er ences  has  largely  been  stud ied  rel a tive  to  her 
de sire for ad di tional births and their num ber (e. g., Bankole and Singh 1998; Becker 
1996; Yeatman and Sennott 2015) and gen der (e. g., Short and Kiros 2002; Vlassoff 
1990), whereas for con tra cep tive de ci sions, the fo cus has been on his aware ness and 
sup port for or op po si tion to her use (Prata et al. 2017). Male part ners’ ob jec tions to 
fe male con tra cep tive prac tice of ten cen ter on con trol of her  sex u al ity  and  fer til ity 
(e. g.,  Biddlecom and Fapohunda 1998; Kabagenyi et al. 2014). Female per cep tions 
of part ner sup port and cou ple dis cus sion about con tra cep tive use en hance the like-
li hood of adop tion, again reinforcing that her fer til ity pref er ences alone do not fully 
de ter mine her con tra cep tive in ten tions.

Practices of prolonged breastfeeding and post par tum sex ual ab sti nence also likely 
in flu ence con sis tent and per sis tent con tra cep tive use, but with few ex cep tions (e. g., 
Winfrey  and Rakesh  2014),  their  ef fects  have  been  largely  un mea sured.  Ross  and 
Winfrey (2001) noted that in the first year since their last birth, an av er age of 40% of 
women across 27 countries reported plan ning to adopt con tra cep tion in  the com ing 
12 months but did not. Mumah et al.’s study (2015) documented that only about one-
half of women in a Nairobi slum sam ple had adopted a mod ern con tra cep tive method 
at 6 months post par tum, with al most one-half discontinuing by 12 months.

One meth od o log i cal  lim i ta tion worth  not ing  is  that  the mea sure ment  of  fu ture 
con tra cep tive in ten tions has largely been asked only of fe males not cur rently us ing 
con tra cep tion at the time of the sur vey. This pre sumes that cur rent contraceptors are 
in her ently predisposed to fu ture use, an as sump tion that may or may not hold. The 
un avoid able  re li ance  on  only  nonusers  by which  to  gauge  the  in flu ence  of  in ten-
tions on sub se quent con tra cep tive prac tice in tro duces a po ten tial se lec tion bias with 
un mea sured con se quences.

The avail  able re search over all sug gests the achieve ment of de sired fer til ity is more 
likely than un de sired fer til ity and that the con sis tency be tween fer til ity pref er ences 
and con tra cep tive adop tion is gen er ally weak. The lat ter un der scores the like li hood 
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that  con tra cep tive mo ti va tions  dif fer  from  child bear ing  ones  and  that  both  should 
be ex am ined sep a rate ly, first for their in flu ence on con tra cep tive adop tion and next 
on  con tin ued use. Because  con cerns  about  con tra cep tives’  side  ef fects  and  im pact 
on fu ture fer til ity are wide spread in Uganda (Kabagenyi et al. 2014) and other SSA 
countries (Blackstone et al. 2017),  these—as well as er ratic sup ply fac tors—could 
in ter fere with prolonged use de spite wom en’s mo ti va tions to use. To un der stand con-
tra cep tive  be hav ior’s me di at ing  role with  fer til i ty,  it  is  im por tant  to  ex am ine how 
re pro duc tive pref er ences and con tra cep tive per cep tions and in ten tions re late  to  the 
du ra tion of con tra cep tive use. If the two re la tion ships are weak, then short-term use 
or  rapid dis con tin u a tion will weaken con tra cep tive pro tec tion from any un planned 
child bear ing.

Panel Study Data and Analytic Approach

Data from a pro spec tive de sign or lon gi tu di nal study are needed to in ves ti gate con-
tra cep tive use dy nam ics and  their de ter mi nants. However, panel data have  spe cial 
con sid er ations  for  fea si bil ity  and  lo gis tics,  in clud ing  the  costs  and  chal lenges  of 
relocating sur vey re spon dents, par tic u larly for stud ies  in volv ing large sam ples and 
mo bile  pop u la tions. As  a  re sult,  cross-sec tional  sur veys  are more  nu mer ous  com-
pared with  lon gi tu di nal ones  in SSA countries, where  re lo ca tion can be ham pered 
by un der de vel oped tele com mu ni ca tions and transportation in fra struc tures. It re mains 
none the less im por tant to pur sue such de signs to es tab lish causal link age and build a 
com pre hen sive un der stand ing of the de ter mi nants of fer til ity and fer til i ty-reg u lat ing 
be hav iors.

To ad dress such knowl edge gaps in un der stand ing and to test our hy poth e ses, we 
adopt a panel de sign to ex am ine the causal re la tion ships be tween reported fer til ity 
pref er ences and con tra cep tive in ten tions with changes in use be hav iors that un fold 
over  a  four-year  in ter val. This  study  is  one  of  few  conducted with  data  col lected 
re cently in an SSA coun try with an emer gent fer til ity tran si tion. Our anal y sis uses 
na tion ally rep re sen ta tive data and aims to as sess the in flu ence of fer til ity pref er ences 
and con tra cep tive use in ten tions reported by Ugandan women of child bear ing age in 
2014 on the tim ing of their sub se quent adop tion of con tra cep tion and any con tra cep-
tive dis con tin u a tion by 2018.

Specifically, we ex am ine two be hav ioral out comes dur ing the fol low-up pe ri od: 
time to adop tion of con tra cep tion among women who were not contracepting in 2014, 
and time to dis con tin u a tion among women who used con tra cep tion at any time over 
the four-year pe ri od. Our two main var i ables of in ter est are the wom an’s stated fu ture 
fer til ity pref er ences and con tra cep tive in ten tions at the base line in ter view in 2014.

We also in cor po rate a com pet ing risk mod el ing ap proach to al low for preg nan cies 
to in flu ence the dy namic re la tion ships in the ob ser va tion pe ri od. Previous re search 
has used cause-spe cific haz ard re gres sions or sin gle-dec re ment life ta bles to ex plore 
time to con tra cep tive up take and dis con tin u a tion (e. g., Ali and Cleland 1999). Largely 
ab sent from these an a ly ses is the use of com pet ing risk meth ods, which model time to 
an event yet si mul ta neously ac count for com pet ing events. For ex am ple, in ex plor ing 
time to adop tion of con tra cep tion, with out in clud ing preg nancy as a com pet ing risk, 
cause-spe cific pro por tional haz ard mod els may over es ti mate  the  in ci dence rate  for 
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adop tion out comes. Competing risks are bet ter suited  to sim u late  the re al-life sce-
nario allowing women who are not us ing con tra cep tion to be at risk of adopting con-
tra cep tion but also at risk of hav ing an intended or un in tended preg nan cy, which then 
al ters per ceived con tra cep tive need.  In stan dard Cox pro por tional haz ards sur vival 
anal y sis, preg nancy is treated as a cen sored event, and preg nant wom en’s pro pen sity 
to use a con tra cep tive method is con sid ered sim i lar to non preg nant wom en’s, which 
if not the case, will bias the mod el’s es ti ma tes. Similarly, for time-to-dis con tin u a tion 
an a ly ses, dis con tin u a tions for any rea son are of ten treated equally as fail ure events. 
Recently, where data on the spe cific rea son for dis con tin u a tion are known, re search-
ers have in cor po rated these as com pet ing risks to ac count for the com pet ing causes of 
dis con tin u a tion (Demographic and Health Surveys [DHS] 2018). Therefore, this re-
search con trib utes added meth od o log i cal rigor and avoids po ten tial bias un der cause-
spe cific haz ard ra tios from Cox re gres sions.

Data, Measures, and Methods

The data for this study come from two waves of the Uganda Performance Monitor-
ing and Accountability (PMA) sur veys: Round 1 (R1, or base line) sur vey, conducted 
be tween April and June of 2014; and the Round 1 Follow-up (R1F) sur vey, fielded 
from June to Au gust of 2018. As a mul ti stage clus ter sur vey, PMA Uganda R1 had a 
sam ple of 110 clus ters or enu mer a tion ar eas (EA)1 drawn from ur ban and ru ral stra ta, 
with ap prox i ma tely 200 house holds in each EA.

Uganda

Uganda has a pop u la tion of about 44 mil lion in 20182 with nearly one-half un der age 15. 
The to tal fer til ity rate (TFR) de clined from 7.4 in 1988–1989 to 5.4 births in 2016 (Kai-
juka 1989; Uganda Bureau of Statistics and ICF 2018). The wanted TFR in 2016 (4.3) 
was 1.1 births be low the ac tual TFR. Compared with the 1988–1989 Uganda DHS, the 
me dian age at mar riage among 25- to 49-year-old fe males rose from 17.0 years to 18.7 
years. Between 2000–2001 and 2018, in fant mor tal ity has de clined by al most one-half 
from 88 to 43 deaths per 1,000 births, and un der-5 child mor tal ity de clined from 151 
to 64 deaths per 1,000 births. The pres ent an nual rate of nat u ral pop u la tion in crease is 
3.2%, sig ni fy ing rapid pop u la tion growth. Three-quar ters of the pop u la tion re side in 
ru ral ar eas. The pro por tion of the fe male pop u la tion with no school ing de clined from 
37.8% in 1988–1989 to 9.6% in 2016. Rutaremwa et al. (2015) noted the con sis tent 
as so ci a tion of fe male ed u ca tion with in creased con tra cep tive use and re duced fer til ity 
lev els be tween 2011 and 2016; and for the same pe ri od, Ariho et al. (2018) pointed to 
in creased ed u ca tion and delayed mar riage as key driv ers of lower fer til i ty.

1  In Round 1, one EA was not in cluded be cause of an out break of foot and mouth dis ease. For the pur poses 
of the fol low-up study field work, we in clude Round 2 house hold and fe male re spon dent data for that one 
EA, which were col lected 6 months af ter Round 1. These ad di tions bring the to tal house holds targeted for 
re lo ca tion and reinterview to 4,295 and the to tal women to 3,800.
2  See www  .prb  .org  /international  /geography  /uganda.

CORRECTED PROOFS
Downloaded from http://read.dukeupress.edu/demography/article-pdf/doi/10.1215/00703370-8937285/840065/8937285.pdf
by guest
on 23 January 2021

http://www.prb.org/international/geography/uganda


8 D. Sarnak et al.

Per the lat est DHS of 2016, mod ern con tra cep tive prev a lence rate (MCPR) among 
mar ried women ages 15–49 is 35%, up from 14% in 2000–2001. Despite lit tle change 
in use of most mod ern or tra di tional meth ods be tween 2000–2001 and 2011, the prev-
a lence of hor monal in jec tions among mar ried women rose from 6% to 14% dur ing the 
pe ri od, and in creased fur ther still to 19% by 2016. Unmet con tra cep tive need among 
mar ried women was  28%  in  2016  (18%  for  spac ing),  an  in crease  from  24.4%  in 
2000–2001 (14.7% for spac ing). Thus, the fer til ity tran si tion is un der way in Uganda, 
and con tra cep tive de mand has been ris ing.

Data

In base line R1, fol low ing map ping and list ing of house holds in each EA, a sam ple of 
44 house holds was sys tem at i cally se lect ed, and all  oc cu pants were enu mer at ed. All 
el i gi ble women ages 15–49 were iden ti fied and contacted for in ter view. Both sur veys 
were conducted us ing Open Data Kit soft ware-programmed forms and ad min is tered 
by trained res i dent enu mer a tors us ing smartphones. Collected data were sub se quently 
trans mit ted to a cloud server for data cleaning, processing, and file man age ment. Fur-
ther in for ma tion on the de sign of PMA2020 sur veys is avail  able online (https:  /  /www 
 .pmadata  .org) and in Zimmerman et al. (2017).

The R1F sur vey was fielded with a pri mary ob jec tive of assessing the pre dic tive 
util ity of  re pro duc tive and con tra cep tive  in ten tions  reported  in R1 and other mea-
sures  used  fre quently  by  re pro duc tive  health  prac ti tion ers. The  tar get  sam ple was 
all  orig i nal R1 house holds and fe male re spon dents. Methods of data col lec tion were 
ap proved by in sti tu tional re view boards at the Makerere University School of Pub-
lic Health in Kampala, Uganda; at the Bloomberg School of Public Health at Johns 
Hopkins University in Baltimore, Maryland; and at the Uganda National Council for 
Science and Technology.

All house hold dwell ings from the R1 sam ple were revisited. After the house holds 
were lo cat ed, in ter view ers con firmed the iden tity of the orig i nal R1 house hold. If the 
R1 dwell ing was destroyed, va cant, or not found, the in ter viewer recorded this re sult. 
If all  mem bers of the orig i nal R1 house hold had moved and been replaced by new 
oc cu pants,  the  in ter view ef fort end ed. Because of  re source con straints, no at tempt 
was made to lo cate and fol low up house holds or oc cu pants who had moved.

If at least one orig i nal adult mem ber of the PMA R1 house hold was pres ent in the 
dwell ing, the in ter view ers contacted that in di vid ual for the house hold sur vey and updated 
the de mo graphic in for ma tion for all  orig i nal R1 house hold mem bers, as well as enu mer-
at ing any new house hold mem bers. After com plet ing the house hold sur vey, the in ter-
view ers conducted the fe male sur vey with consenting el i gi ble fe males. For the follow-up, 
fe male re spon dent el i gi bil ity was de fined as be ing be tween ages 18 and 55 years (allow-
ing for ag ing over the four years since R1) and a res i dent of an R1 house hold.

In the R1 sam ple, 4,802 house holds were se lect ed, and 4,257 heads were inter-
viewed (88.7% re sponse rate). Of house hold oc cu pants, 3,987 fe males were of el i-
gi ble age, and 3,762 were suc cess fully interviewed (94.4% re sponse rate). Although 
one EA was missed in R1, its house holds were in cluded in R1F, resulting in a to tal 
base line sam ple of 4,295 house holds and 3,800 women with com pleted in ter views 
(see Table A1 in the online ap pen dix).
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A to tal of 2,814 R1 house holds and 1,716 women were suc cess fully reinterviewed 
(65.5% and 45.2%, re spec tive ly). Of the 1,716 wom en, 1,655 (96.4%) had com pleted 
R1 data that could be linked to their R1F data to cre ate a panel data set.

Our an a lytic sam ple is the 1,655 fe male re spon dents suc cess fully recontacted and 
reinterviewed af ter four years. Women who were preg nant at any time are in clud ed. 
Because  of  po ten tial  bias  from  loss-to-fol low-up  (LFU), we  constructed  a weight 
based on in verse prob a bil i ties of LFU from a pro pen sity score model es ti mated with 
mul ti var i ate lo gis tic re gres sion with fe male age, par i ty, mar i tal sta tus, school, wealth 
quin tile, and res i dence as covariates. The predicted LFU prob a bil ity weight was then 
mul ti plied by the R1 in di vid ual fe male sur vey weight to reweight the R1F re sponses. 
When ap plied to the R1F sam ple, the LFU weight closely re stored the com po si tion to 
that of the base line R1 sam ple, in di cat ing that the weighted find ings in this anal y sis 
can be interpreted to re flect the na tional char ac ter is tics of child bear ing-aged women 
for the ref er ence base line year. Except where not ed, the R1F re sults in this anal y sis 
have been weighted to ad just for LFU.

Measures

The R1F ques tion naire mea sured many of the same items in the R1 ques tion naire. 
One  ad di tion  was  a  five-year  re pro duc tive  and  con tra cep tive  cal en dar,  mod eled 
af ter the DHS (2018), cov er ing the pe riod June 2013 to June 2018. The in ter viewer 
recorded the wom an’s preg nan cies, preg nancy out comes, and ep i sodes of con tra cep-
tive  use  and  type of method  in  this  pe ri od. For  con tra cep tive  dis con tin u a tion,  the 
rea son for ter mi na tion was recorded.

The  cal en dar  in stru ment  relies  on  self-reported  in for ma tion,  which  has  been 
shown to in tro duce re spon dent re call bias (Bradley 2016) and so cial de sir abil ity bias 
(MacQuarrie et al. 2018; Polis et al. 2016). In our as sess ment of the R1F cal en dar 
da ta, we find sim i lar rates of de cay in re call of con tra cep tive use as with the 2016 
Uganda Demographic and Health Survey and close align ment in both level and trend 
of MCPRs with the cross-sec tional PMA sur veys.

We use  the con tra cep tive and preg nancy cal en dar data  to con struct ep i sodes of 
use for our two out comes of in ter est: time to adop tion of con tra cep tion, and time to 
dis con tin u a tion. Time to adop tion of con tra cep tion is de fined as months to up take of 
con tra cep tion af ter R1 in ter view among noncontracepting wom en. Time to dis con tin
u a tion out come is de fined as months to dis con tin u a tion of any con tra cep tive ep i sode 
at or since base line or there af ter in the cal en dar pe ri od. For the dis con tin u a tion anal-
y sis, a woman could con trib ute one or more use ep i sodes from the cal en dar pe ri od.

Our two ex plan a tory var i ables of in ter est are fer til ity pref er ences and con tra cep-
tive in ten tions mea sured at R1. The rel e vant ques tions for fer til ity pref er ences are, 
“Would you like to have a/an other child, or would you pre fer not to have any more 
chil dren?,” and “How long would you like to wait be fore the birth of a/an other child?” 
In case of preg nant wom en, the ques tions were prepended with, “After the child you 
are expecting now.” Fertility pref er ences are clas si fied as (1) want an other child in 
less than two years, (2) want an other child af ter two or more years or un de cid ed, or 
(3) want no more chil dren. For con tra cep tive  in ten tions, women not contracepting 
were asked, “Do you  think you will use a con tra cep tive method  to de lay or avoid 
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get ting preg nant any time in the fu ture?” Contraceptive in ten tions at R1 are clas si fied 
as (1) in tend to use in fu ture and (2) do not in tend to use in fu ture. A third cat e gory 
of women cur rently us ing any con tra cep tion in R1 is in cluded to serve as a ref er ence 
cat e gory and re tain the orig i nal sam ple size.

Background con trol covariates are mea sured at the time of R1: wom an’s age (<30 
[ref er ence group], 30–39, and 40 or more years); her highest level of school ing (never 
attended [ref er ence group], pri ma ry, or sec ond ary/uni ver sity or vo ca tion al/tech ni cal); 
par ity (0–2 chil dren [ref er ence group], 3–4 chil dren, or 5 or more chil dren); mar i tal 
sta tus  (cur rently mar ried  [ref er ence  group], widowed/di vorced/sep a rat ed,  or  never 
mar ried);  and  res i dence  (ur ban  [ref er ence group] or  ru ral). Household wealth was 
mea sured us ing a set of house hold as sets, main ma te rial of floor, roof, ex ter nal walls, 
and the main source of drink ing wa ter and of san i ta tion com mon to both R1 and R1F 
to  con struct  a  score with  prin ci pal  com po nents  fac tor  anal y sis, mod eled  af ter  the 
DHS wealth in dex. The first prin ci pal fac tor scores of R1 are ap plied to the wom an’s 
R1F house hold as sets, and the dis tri bu tion of wealth scores are di vided into quin tiles.

Methods

We first  con duct  ex plor atory  and de scrip tive data  an a ly ses. Our de scrip tive  anal y sis 
pro vi des the com po si tion of the R1 sam ple and fol low-up sam ple, both with R1 weights 
only and then also ad justed for LFU (Table 1). The out comes of in ter est are sim i larly 
presented in Table 2. Second, we ex am ine the as so ci a tion be tween fer til ity pref er ences 
and con tra cep tive use in ten tions within R1 and R1F sep a rately to test for in ter nal con-
sis tency within re spon dent (Table 3). The as so ci a tions of two covariates of in ter est with 
sub se quent con tra cep tive adop tion or preg nancy events are presented in Table 4.

Finally, to test the four hy poth e ses that fer til ity pref er ences and con tra cep tive use 
in ten tions sep a rately in flu ence the rates of con tra cep tive adop tion and dis con tin u a tion, 
we es ti mate their ef fects first through mul ti var i able Cox’s pro por tional haz ard re gres-
sion mod el, and  then  through com pet ing  risk haz ard  re gres sion model  (Kalbfleisch 
and Prentice 2002; Lau et al. 2009) of time to adop tion and time to dis con tin u a tion. 
We con duct com pet ing risk anal y sis to es ti mate the mar ginal prob a bil ity of con tra cep-
tive adop tion and dis con tin u a tion in the pres ence of other com pet ing risks (preg nancy 
in the case of time to con tra cep tive adop tion, and stop ping to be come preg nant in the 
case of time to dis con tin u a tion) that may si mul ta neously af fect the out comes.

For the mul ti var i ate Cox pro por tional haz ard re gres sion, we use the fol low ing mod el:

hi(t |X) = h0(t)exp(β1X1 +  β2X2 +…+  βpX p ),

where hi is the haz ard rate at time t expressed as a func tion of the base line haz ard h0(t) 
and the covariate vector X and regression coefficients β that include the wom an’s fer-
til ity pref er ences, con tra cep tive in ten tions, and back ground covariates. For the com-
pet ing risk haz ard re gres sion mod els, we use Fine and Gray’s (1999) semiparametric 
pro por tional haz ards model  for  the  subdistribution haz ard of  cause r  for  a  sub ject 
with covariate vec tor X:

λr (t | X ) = λr0(t)exp(β1X1 +  β2X2 +…+  βpX p ),
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where  λr0(t)   is the base line subdistribution haz ard of cause r, and βs are the co ef-
fi cients  for  the  covariates,  in clud ing wom an’s  age,  her  highest  level  of  school ing, 
par i ty, mar i tal sta tus, res i dence, wealth quin tile, and type of meth od.

The re sults of the cause-spe cific and com pet ing risk re gres sion mod els are shown 
in Tables 5 and 6, re spec tive ly. All re gres sion model es ti ma tes of the haz ard ra tios 
and stan dard er rors are ad justed for mul ti stage com plex sur vey de sign, weighted for 
sam ple se lec tion prob a bil ity and any loss to fol low-up, and wom an-level clus ter ing 
of mul ti ple ep i sodes of use.

Results

The R1 and R1F sam ple com po si tions according to age, ed u ca tion, par i ty, mar i tal sta-
tus, wealth quin tile, and res i dence are shown in Table 1. The R1 weighted com po si tion 
of the base line sam ple of 3,800 fe male re spon dents is shown in the first col umn, and 
that for those followed up (1,655) is shown in col umn 2. The fol low-up sam ple com-
po si tion’s 2014 val ues fur ther weighted for LFU are shown in col umn 3. A com par i son 
of col umn 3 with col umn 1 shows that the LFU weights re store the orig i nal sam ple 
com po si tion well enough to al low in ter pre ta tion of the re sults as re flec tive of the re pro-
duc tive and con tra cep tive ex pe ri ences of a 2014 na tional sam ple of child bear ing-aged 
wom en. Differential  loss  to  fol low-up  rates  are  pro vided  in Table A2  in  the online 
ap pen dix. The 2018 com po si tion of the sam ple of reinterviewed fe males is shown in 
col umn 4 with orig i nal R1 weights and af ter ad just ment for LFU. We dis cuss change 
in the panel over time by com par ing col umns 3 and 4. The dif fer ences re flect changes 
in de mo graphic char ac ter is tics of the study re spon dents af ter four years.

The num ber of re spon dents un der age 25 dropped no tice ably by 2018—from 41.4% 
to  25.7%—likely  be cause  of mar riage  and  ru ral-ur ban mi gra tion  for  school ing  and 
work. The panel com po si tion  in  terms of ed u ca tion and res i dence re mains sta ble, as 
expected, whereas  its mar i tal  com po si tion  changes, with  a  smaller  pro por tion never 
mar ried by 2018 (22.6% to 15.7%) and a larger share of mar ried or widowed, di vorced, 
or sep a rat ed. The pro por tion hav ing five or more chil dren rises from 28.6% to 39.8%. 
Panel fe males in creas ingly re side in house holds with more wealth, at rates of 20.1% to 
26.8% for the highest quin tile. Table 1 shows that by adjusting for at tri tion, we can study 
the mo ti va tion and be hav iors of the co hort of 1,655 fe males over time with con fi dence.

Along with the sociodemographic com po si tional shifts  in the two sam ples af ter 
four years, their fer til ity pref er ences and con tra cep tive be hav iors change ac cord ing ly, 
as shown in Table 2. Again, col umn 3 shows that the com po si tion of the fol low-up 
sam ple weighted for LFU re mains sim i lar to that of the orig i nal sam ple (col umn 1). 
Panel change (i. e., change over the four years, displayed in col umns 3 and 4) shows 
a gain in MCPRs from 22.2% to 31.1%, with the in ject able method ac count ing for 
ap prox i ma tely one-half of us ers at base line or fol low-up. The share of use with the 
sub der mal con tra cep tive im plant method rises from 11.7% to 18.1%. Panel women 
have a higher per cent age want ing no more chil dren by 2018, ris ing from 32.5% to 
37.8%. Nonusers intending to use con tra cep tion rises from 55.3% to 59.2%.

In Table 3, we ex am ine the as so ci a tion of the pan el’s fer til ity pref er ences with 
con tra cep tive use in ten tions within each sur vey round to as sess the tem po ral con-

CORRECTED PROOFS
Downloaded from http://read.dukeupress.edu/demography/article-pdf/doi/10.1215/00703370-8937285/840065/8937285.pdf
by guest
on 23 January 2021



12 D. Sarnak et al.

sis tency  of  the  re la tion ship.  In  2014,  con tra cep tive  use  is  highest  among  those 
want ing no more chil dren (30.0%) and is high among the small num ber of women 
reporting  them selves  to be  in fer tile  in 2014  (27.7%).  In 2018,  con tra cep tive use 
re mains highest among those want ing no more chil dren (34.9%) but  is also high 
among women want ing to space births (33.7%). In 2014, panel fe males want ing to 
have a child soon or af ter two or more years are both more likely to re port an in ten-
tion to use (43.2% and 47.4%, re spec tive ly). Those want ing no more births have 

Table 1 Distribution of fe male re spon dent char ac ter is tics for Uganda 2014 base line and 2018  
fol low-up sam ples

2014 Valuesa

Covariate
Baseline 
Sample

Follow-up 
Sample

Follow-up  
Sample Weighted 

for LFU

Follow-up Sample 
in 2018, Weighted 

for LFU

Number of Females 3,800 1,655 1,655 1,655
Age
  15–19 years 20.9 10.1 21.0 4.6
  20–24 years 21.5 15.9 20.4 21.1
  25–29 years 18.9 20.6 19.3 18.1
  30–34 years 13.6 15.9 13.8 17.8
  35–39 years 10.9 15.6 10.9 13.5
  40–44 years 8.7 13.5 8.8 11.7
  45+ years 5.7 8.6 5.8 13.3
Education
  Never attended 13.6 16.4 13.3 11.9
  Primary 58.0 62.5 58.9 60.1
  Secondary/uni ver sity 25.4 18.2 24.9 23.7
  Other/vo ca tion al/tech ni cal 3.0 2.9 2.9 4.2
Parity
  0–2 chil dren 52.1 34.2 51.7 33.5
  3–4 chil dren 19.8 23.5 19.7 26.6
  5+ chil dren 28.0 42.3 28.6 39.8
Marital Status
  Never mar ried 23.0 11.3 22.6 15.7
  Currently mar ried/cohabiting 65.0 76.5 65.7 68.0
  Widowed/di vorced/sep a rated 12.0 12.2 11.7 16.3
Wealth Quintileb
  Lowest quin tile 18.8 21.3 19.7 16.0
  Lower quin tile 20.7 22.0 20.4 16.8
  Middle quin tile 18.7 20.2 19.1 18.4
  Higher quin tile 21.0 21.1 20.7 22.1
  Highest quin tile 20.8 15.5 20.1 26.8
Urban/Rural Residence
  Urban 20.4 12.6 21.4 21.4
  Rural 79.6 87.4 78.6 78.6

a Baseline (2014) and fol low-up (2018) val ues are weighted with orig i nal sam ple se lec tion prob a bil i ties; 
loss to fol low-up weight is based on in verse pro pen sity score.
b Wealth quin tile is constructed us ing set of as sets, wa ter sources, and san i ta tion fa cil i ties com mon to base-
line and fol low-up sur veys.
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a level of intended use (29.8%) lower than those plan ning to space but nearly the 
same as those who are us ing (30.0%). The par a dox i cal pat tern of women want ing 
no more chil dren but no fu ture in ten tion to use con tra cep tion is ob served in 2014 
(40.3%) and 2018 (37.2%). The in con sis tency in both 2014 and 2018 be tween fer-
til ity  pref er ences  and  con tra cep tive  use  and  in ten tions  is  greater  for women  not 
want ing ad di tional births, and those want ing more ap pear to use con tra cep tion to 
space.

Table 4 closely ex am ines the sub sam ple of women not contracepting at R1 and 
pres ents the as so ci a tions be tween their R1 fer til ity pref er ences and con tra cep tive use 
in ten tions with the first of one of three mu tu ally ex clu sive ex pe ri ences: adopting con-
tra cep tion, be com ing preg nant, or not adopting con tra cep tion. Among women who 

Table 2 Baseline and fol low-up mea sures of con tra cep tive use, fer til ity pref er ences, and fu ture 
 con tra cep tive use in ten tions for the Uganda 2014 base line and 2018 fol low-up sam ples

2014 Valuesa

Follow-up Sample 
in 2018, Weighted 

for LFUCovariate
Baseline  
Sample

Follow-up  
Sample

Follow-up  
Sample Weighted 

for LFU

Number of Females 3,800 1,655 1,655 1,655
Contraceptive Prevalence 21.9 25.6 23.3 33.0
Modern Contraceptive Prevalenceb 20.9 24.1 22.2 31.1
Type of Methodc Among Users (827) (413) (413) (527)
  Long-act ing method 18.5 22.8 22.1 28.0
    Implant 12.1 12.3 11.7 18.1
    Other long-act ing 6.4 10.5 10.4 9.9
  Short-act ing method 81.5 77.2 77.9 72.0
    Injectable 54.2 52.7 53.1 47.8
    Other short-act ing 27.3 24.5 24.8 24.3
Fertility Preferences (3,763) (1,637) (1,637) (1,654)
  Wants more chil dren in 

<24 months 11.4 9.7 10.2 11.0
  Wants more chil dren,  

24+ months; or un de cided 53.6 44.6 54.6 46.9
  Wants no more chil dren 32.2 42.3 32.5 37.8
  Infertile 2.9 3.4 2.7 4.3
Future Contraceptive Intentions 
Among Non-Users

(2,886) (1,210) (1,210) (1,125)

  Intention to use 54.6 51.5 55.3 59.2
  No in ten tion to use 45.4 48.5 44.7 40.8

Note: Values in pa ren the ses are sam ple ns.
a Baseline (2014) and fol low-up (2018) val ues are weighted with orig i nal sam ple se lec tion prob a bil i ties; 
loss to fol low-up weight is based on in verse pro pen sity score.
b Modern con tra cep tives  in clude  fe male  ster il i za tion, male  ster il i za tion,  im plant,  IUD,  in ject ables, pill, 
emer gency  con tra cep tion,  male  con dom,  fe male  con dom,  di a phragm,  foam/jel ly,  stan dard  days/cy cle 
beads, and lac ta tional amen or rhea meth od.
c Long-act ing con tra cep tives in clude fe male ster il i za tion, male ster il i za tion, im plant, and IUD. All oth ers 
are coded as short-act ing.
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de sire a preg nancy soon or af ter two years, more than one-half (56.8% and 50.3%, 
re spec tive ly) be come preg nant. The highest per cent age adopting con tra cep tion came 
from women want ing to space at 26.0%, com pared with 17.2% for those want ing to 
be come preg nant soon and 19.4% for those want ing no more. The lat ter group was 
most likely to not contracept at all  (52.1%) but also less likely to be come preg nant 
(28.5%). The as so ci a tion of base line  con tra cep tive use  in ten tions with  sub se quent 
be hav iors is nu anced. Although those intending to use are more likely to adopt con-
tra cep tion than those not intending (32.0% vs. 11.7%), they are also more likely to 
be come  preg nant  (49.9%  vs.  37.0%). Consistency  in  con tra cep tive  in ten tions  and 
sub se quent  be hav ior  is  highest  for  those  not  intending  to  adopt  con tra cep tion,  at 
51.3% com pared with 32.0% for those intending.

We  next  es ti mate  cause-spe cific  and  com pet ing  risk  haz ard  re gres sion mod els 
for fer til ity pref er ences and con tra cep tive use in ten tion ef fects on time to adop tion 
among women not us ing con tra cep tives at R1, adjusting  for pos si ble confounding 
ef fects  from back ground covariates: age, par i ty, ed u ca tion, mar i tal sta tus, place of 
res i dence, and house hold wealth quin tiles. The first col umn of Table 5 pres ents the 
con ven tional cause-spe cific haz ard ra tios (CsHRs), 95% con fi dence in ter vals (CIs), 
and p val ues for the R1 main covariates’ ef fects on the haz ards of con tra cep tive adop-
tion. The  sec ond col umn pres ents  the  subdistribution haz ard  (or  subhazard)  ra tios 
(SHRs), con fi dence in ter vals, and p val ues from the Fine-Gray mod els (1999) for the 
same set of covariates’ in flu ences on the cu mu la tive in ci dence of con tra cep tion adop-
tion but in cor po rat ing preg nancy as a com pet ing risk. The model re sults are ad justed 
for loss to fol low-up and the stan dard er rors for the com plex mul ti stage clus ter sur-

Table 3 Association of fer til ity pref er ences with con tra cep tive use in ten tions for panel sam ple  
of Ugandan fe males from 2014 Round 1 followed up in 2018a

Intention to Use 
Contraception in 

the Future

Fertility Preferencesb
Current  

Contraceptive Use Yes No Total

Panel Sample in 2014 (N  =  1,611)
  Wants more children <24 months (167) 19.7 43.2 37.1 100.0
  Wants more chil dren, 24+ months; 

or un de cided (720) 24.2 47.4 28.4 100.0
  Wants no more children (671) 30.0 29.8 40.3 100.0
  Infertile (53) 27.7 11.4 60.9 100.0
Panel Sample in 2018 (N  =  1,651)
  Wants more children <24 months (145) 31.1 47.3 21.6 100.0
  Wants more chil dren, 24+ months;  

or un de cided (608) 33.7 50.7 15.5 100.0
  Wants no more children (803) 34.9 27.9 37.2 100.0
  Infertile (95) 14.7 3.9 81.4 100.0

a Round 1 fol low-up val ues are weighted for loss to fol low-up us ing in verse pro pen sity score.
b About 40 re spon dents have miss ing base line in for ma tion on fer til ity pref er ences.
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vey de sign. The SHRs are not in ter pret able in the same man ner as the CsHRs (Austin 
and Fine 2017). The lat ter es ti ma tes the ra tio of the risk of adop tion oc cur ring at a 
given in ter val of time be tween fer til ity pref er ence or con tra cep tive in ten tion groups, 
whereas  the SHRs es ti mate  the  rel a tive  ef fects of  the  covariates over  time on  the 
cu mu la tive  in ci dence  func tion of  the par tic u lar  cause. The pos i tive-neg a tive  signs 
of the SHRs in di cate whether the cu mu la tive in ci dence func tion shifts up or down, 
and the rel a tive mag ni tudes of the ra tios can be discussed in those terms but do not 
rep re sent the ac tual mag ni tude of the covariates’ ef fects on the out come of in ter est.

From Table 5, we ob serve  that CsHRs  for R1  fer til ity pref er ence  categories of 
want ing to space or want ing no more chil dren, rel a tive to want ing chil dren soon, are 
pos i tive  (>1.0),  suggesting  that  the prob a bil ity of con tra cep tive adop tion  is higher 
but not at a sta tis ti cally sig nifi  cant  lev el. The same pat tern of as so ci a tion holds  in 
the com pet ing risk mod el, and al though the subhazard ra tios are large, they are not 
sta tis ti cally sig nifi  cant. However, for those intending to contracept, the CsHR is 2.34 
(95% CI  =  1.48–3.69, p  <  .01); and af ter adjusting for preg nancy as a com pet ing risk, 
we find a SHR of 2.11 (95% CI  =  1.40–3.18, p  <  .01).

Among the back ground char ac ter is tics, ad justed CsHRs for older age (40 years 
or older) and be ing un mar ried or widowed or di vorced/sep a rat ed, rel a tive to be ing 
youn ger than 30 and be ing mar ried (re spec tive ly), sig nifi  cantly de lay the time to con-
tra cep tion adop tion. Having sec ond ary or higher school ing lev els has tens adop tion 
rel a tive  to never  at tend ing  school.  Increasing house hold wealth  is  as so ci ated with 
ear lier adop tion but not at a sta tis ti cally sig nifi  cant lev el. Although most of the pat-
terns are sim i lar in the com pet ing risk mod el, the never-married cat e gory is no lon ger 
sta tis ti cally sig nifi  cant. The stron gest pre dic tors of adop tion in both mod els are ed u-
ca tion and in ten tion to use in the fu ture.

In Table 6, the same mod el ing ap proaches are used for time to dis con tin u a tion, 
with dis con tin u a tion due to a de sired preg nancy con sid ered as the com pet ing risk. 

Table 4 Association of base line fer til ity pref er ences and con tra cep tive use in ten tions among panel 
 sam ple of noncontracepting Ugandan fe males with sub se quent adop tion of con tra cep tion or preg nan cya

Subsequent Event

Baseline Fertility Preferences/ 
Contraceptive Intentions

Adopted 
Contraception

Became 
Pregnant

Never 
Adopted 

Contraception Total

Panel Sample (N  =  1,128)b
  Wants more children <24 months (128) 17.2 56.8 26.0 100.0
  Wants more chil dren, 24+ months;  

or un de cided (521) 26.0 50.3 23.7 100.0
  Wants no more children (443) 19.4 28.5 52.1 100.0
  Infertile (36) 5.5 23.4 71.1 100.0
Panel Sample (N  =  1,112)b
  Intention to use con tra cep tion (535) 32.0 49.9 18.1 100.0
  No in ten tion to use con tra cep tion (577) 11.7 37.0 51.3 100.0

a Round 1 fol low-up val ues are weighted for loss to fol low-up us ing in verse pro pen sity score.
b The sam ple includes only women not contracepting at base line.
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Table 6 pres ents re sults from the cause-spe cific and com pet ing risk re gres sion mod-
els  for  time  to dis con tin u a tion. Again, we do not ob serve sta tis ti cally sig nifi  cant 
as so ci a tions be tween R1 fer til ity pref er ences for spac ing or lim it ing child bear ing, 
rel a tive to de sires for im me di ate child bear ing, and dis con tin u a tion risk. However, 
the  as so ci a tions  are  sta tis ti cally  sig nifi  cant  (p < .05)  for  con tra cep tive  use  in ten-
tions. Episodes  from women  reporting  in ten tions  to contracept  in R1 and sub se-
quently adopting con tra cep tion have a dis con tin u a tion risk sig nifi  cantly higher than 

Table 5 Results of cause-spe cific and com pet ing risk haz ard re gres sion mod els of time to con tra cep tive 
adop tion among Round 1 nonusersa

Adjusted Cause-Specific Hazard 
Ratio (n  =  1,085)

Adjusted Competing Risk Hazard 
Ratio (n  =  1,085)

Round 1 Covariate
Hazard 
Ratio

Confidence 
Interval

p  
Value

Hazard 
Ratio

Confidence 
Interval

p  
Value

Fertility Preferences (ref.  =  wants 
in <2 years)

  Wants more chil dren, in more 
than 2 years; or un de cided 1.12 (0.61, 2.03) .72 1.34 (0.80, 2.27) .27

  Wants no more children 1.29 (0.63, 2.65) .48 1.67 (0.88, 3.15) .12
Contraception Intentions (ref.  =  no  

in ten tion to use)
  Intention to use 2.34 (1.48, 3.69) <.01 2.11 (1.40, 3.18) <.01
Age (ref.  =  <30 years)
  30–39 years 0.64 (0.41, 1.01) .06 0.79 (0.55, 1.13) .19
  40+ years 0.20 (0.10, 0.41) <.01 0.29 (0.15, 0.54) <.01
Parity (ref.  =  0–2 chil dren)
  3–4 chil dren 1.15 (0.72, 1.84) .56 1.24 (0.83, 1.87) .30
  5+ chil dren 1.36 (0.71, 2.60) .36 1.26 (0.70, 2.27) .45
Education (ref.  =  never attended)
  Primary 2.30 (1.30, 4.09) <.01 2.30 (1.32, 4.00) <.01
  Secondary/uni ver si ty/tech ni cal/ 

oth er/vo ca tional 3.21 (1.65, 6.26) <.01 3.21 (1.67, 6.16) <.01
Marital Status (ref.  =  cur rently 
mar ried)

  Widowed/di vorced/sep a rated 0.43 (0.23, 0.82) .01 0.56 (0.33, 0.95) .03
  Never mar ried 0.44 (0.26, 0.75) <.01 0.68 (0.42, 1.08) .10
Residence (ref.  =  ur ban)
  Rural 0.79 (0.50, 1.27) .33 0.84 (0.53, 1.34) .48
Wealth Quintile (ref.  =  low est 
quin tile)

  Lower quin tile 1.02 (0.62, 1.66) .95 1.06 (0.68, 1.65) .80
  Middle quin tile 0.97 (0.65, 1.46) .90 0.95 (0.65, 1.40) .80
  Higher quin tile 1.10 (0.69, 1.74) .69 1.13 (0.74, 1.73) .56
  Highest quin tile 1.63 (0.71, 3.71) .24 1.62 (0.82, 3.19) .16

Note: Ratios in bold re flect sta tis ti cal sig nifi  cance at p  <  .05.
a Round 1 fol low-up val ues are weighted for loss to fol low-up us ing in verse pro pen sity scores. The anal y sis 
ex cludes women who were us ing con tra cep tion at Round 1, women self-reporting to be in fer tile (n  =  37), 
and women with dis cor dant cal en dar and Round 1 reported use sta tus (n  =  68). The anal y sis uses Fine and 
Gray (1999) com pet ing risk re gres sions where pos si ble out comes in clude cen sor ing (never adopt), adop-
tion of con tra cep tion (out come of in ter est), or preg nancy (com pet ing risk).
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Table 6 Results of cause-spe cific and com pet ing risk haz ard re gres sion mod els of time to con tra cep tive 
dis con tin u a tion among con tra cep tive us ers, 2014–2018a

Adjusted Cause-Specific Hazard 
Ratio (n  =  937)

Adjusted Subdistribution Hazard 
Ratio (n  =  935)

Round 1 Covariate
Hazard 
Ratio

Confidence 
Interval

p  
Value

Hazard 
Ratio

Confidence 
Interval

p  
Value

Fertility Preferences (ref.  =  wants 
in <2 years)

  Wants more chil dren, in more 
than 2 years; or un de cided 1.07 (0.66, 1.73) .58 1.12 (0.75, 1.68) .58

  Wants no more children 0.89 (0.49, 1.61) .89 0.96 (0.58, 1.59) .89
Contraception Intentions 
(ref.  =  con tra cep tive user in 
Round 1)

  No in ten tion to use 2.13 (1.30, 3.56) .01 2.26 (1.61,3.74) <.01
  Intention to use 2.15 (1.19, 3.81) <.01 2.45 (1.32, 3.86) <.01
Methodb (ref.  =  long act ing)
  Short-act ing 2.09 (1.31, 3.35) <.01 2.00 (1.34, 2.98) <.01
Age (ref.  =  <30 years)
  30–39 years 0.61 (0.40, 0.93) .02 0.68 (0.47, 0.98) .04
  40 + years 0.65 (0.32, 1.30) .22 0.74 (0.41, 1.35) .33
Parity (ref.  =  0–2 chil dren)
  3–4 chil dren 0.89 (0.58, 1.37) .60 0.96 (0.69, 1.34) .80
  5 + chil dren 1.25 (0.82, 1.92) .29 1.40 (0.94, 2.07) .09
Education (ref.  =  never attended)
  Primary 0.76 (0.47, 1.23) .26 0.76 (0.47, 1.21) .25
  Secondary/uni ver si ty/ 

tech ni cal/ oth er/vo ca tional 0.93 (0.52,1.64) .79 0.95 (0.54, 1.67) .86
Marital Status (ref.  =  cur rently 
mar ried)

  Widowed/di vorced/sep a rated 0.56 (0.27, 1.17) .12 0.62 (0.31, 1.24) .18
  Never mar ried 1.26 (0.74, 2.16) .39 1.52 (0.92, 2.49) .10
Residence (ref.  =  ur ban)
  Rural 1.39 (0.93, 2.08) .11 1.11 (0.68, 1.81) .69
Wealth Quintile (ref.  =  low est 
quin tile)

  Lower quin tile 0.89 (0.60, 1.34) .59 0.91 (0.61, 1.36) .64
  Middle quin tile 0.67 (0.40, 1.11) .12 0.66 (0.41, 1.05) .08
  Higher quin tile 0.53 (0.30, 0.94) .03 0.49 (0.30, 0.81) .01
  Highest quin tile 0.55 (0.28, 1.05) .07 0.58 (0.35, 0.96) .03

Note: Ratios in bold re flect sta tis ti cal sig nifi  cance at p < .05.
a The anal y sis is re stricted to ep i sodes from women us ing at or af ter Round 1, ex cludes women self-reporting 
to be in fer tile, and ad justs for clus ter ing by wom an. Round 1 fol low-up val ues are weighted for loss to 
fol low-up us ing in verse pro pen sity scores. The anal y sis uses Fine and Gray (1999) com pet ing risk re gres-
sions where pos si ble out comes in clude cen sor ing (never discontinue), dis con tin u a tion of con tra cep tion for 
any rea sons ex cept the de sire to get preg nant (out come of in ter est), or dis con tin u a tion due to de sire to get 
preg nant (com pet ing risk).
b  Long-act ing meth ods  in clude  fe male  ster il i za tion, male  ster il i za tion,  IUD,  and  im plant.  Short-act ing 
meth ods  in clude  in ject ables, pills,  emer gency con tra cep tion, male con doms,  fe male con doms,  stan dard 
days/cy cle,  lac ta tional amen or rhea meth od, and other tra di tional meth ods. This group ing was made be-
cause of the small sam ple size.
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us ers at base line ad justed haz ard ra tio (AHR  =  2.15, 95% CI  =  1.29–3.56, p  <  .01), 
pos si bly be cause their in ten tions have been re al ized and now carry less in flu ence. 
Episodes  from  women  not  intending  to  contracept  but  sub se quently  adopting  a 
method also are more likely to end sooner than base line us ers’ ep i sodes (AHR  =  2.13, 
95% CI  =  1.19–3.81, p  =  .01). Note  that base line us ers, as  the  ref er ence group, are 
ex pe ri enced with con tra cep tion and are  likely  se lected on un mea sured  fac tors  that 
can af fect  their pro cliv ity  to discontinue. The dis con tin u a tion  rate mod els  also  in-
clude con tra cep tive method type used—long- ver sus short-acting— and dis con tin u-
a tion risk is sig nifi  cantly greater if a short-act ing method is used (AHR  =  2.09, 95% 
CI  =  1.31–3.35, p  <  .01). Among the back ground covariates, women of older (30–39 
years) rel a tive to youn ger age (< 30 years) discontinue at a sig nifi  cantly slower rate, 
as do women in higher house hold wealth quin tiles relative to the low est quin tile.

When tak ing the com pet ing risk of a dis con tin u a tion due to a de sired preg nancy 
into  ac count, we find  that  SHRs  are  gen er ally more  pro nounced  than  the CsHRs, 
but the dif fer en tial pat terns ob served in the first panel re main. The as so ci a tions with 
fer til ity pref er ences do not change; the as so ci a tion for intending us ers sub stan tially 
shifts the haz ard up ward (SHRs of 2.45, 95% CI  =  1.32–3.86, p  <  .01, and 2.26, 95% 
CI = 1.61–3.74,  p  <  .01,  for  those  not  intending  use).  The  el e vated  haz ard  among 
those with and with out base line in ten tions to use sug gest that their sub se quent adop-
tion be hav iors, in clud ing the type of method se lect ed, al ter the sa lience of the ear lier 
mo ti va tions. As  seen  in  the  cause-spe cific  haz ard  re gres sion,  the  lower  ef fec tive-
ness of short- ver sus  long-act ing meth ods sig nifi  cantly shorten  the du ra tion of use 
(SHR  =  2.00, 95% CI  =  1.34–2.98, p  <  .01).

The re la tion ships be tween fer til ity pref er ences and con tra cep tion in ten tions and 
adop tion  and  dis con tin u a tion  are  graph i cally  presented  in  Figures  1 and 2, which 
show the dif fer ences among the ad justed cu mu la tive in ci dence curves (the com pet-
ing risk re gres sions) and their rel a tive pat terns over time. Women’s base line fer til ity 
pref er ences do not sig nifi  cantly dif fer en ti ate time to adop tion, and those want ing no 
more chil dren are slowest to adopt (Figure 1, panel a). However, women intending 
fu ture con tra cep tive use at base line adopt con tra cep tion sig nifi  cantly more  rap idly 
(Figure 1, panel b).

Among all  us ers, wom en’s base line fer til ity pref er ences do not dif fer en ti ate time 
to dis con tin u a tion (Figure 2, panel a), and con tra cep tive use in ten tions among non-
users at base line do not seem to in flu ence time to dis con tin u a tion af ter they be come 
us ers  (Figure  2,  panel  b).  Those who  us e  con tra cep tion  at  R1  are  the  slowest  to 
discontinue.

Discussion

This study aimed to as sess the in di vid ual in flu ence of fer til ity pref er ences and con-
tra cep tive use in ten tions reported in 2014 on sub se quent con tra cep tive adop tion and 
dis con tin u a tion, net of in ter ven ing preg nan cies, by mid-2018 among a na tion ally rep-
re sen ta tive sam ple of re pro duc tive-aged women in Uganda. We sought to pro vide a 
bet ter un der stand ing of the con sis tency of wom en’s fer til ity pref er ences and con tra-
cep tive use in ten tions with con tra cep tive be hav iors over time, allowing for de sired or 
ac ci den tal preg nan cies to oc cur. These re la tion ships are fun da men tal com po nents in 
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Fig. 1  Cumulative incidence of time to contraceptive adoption by Round 1 fertility preferences and contra-
ceptive use intention, adjusted for competing pregnancy risk
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contraceptive use intention, adjusted for competing pregnancy risk
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the pro gram matic mea sure of un met con tra cep tive need. We tested four hy poth e ses, 
find ing em pir i cal sup port, af ter adjusting for back ground covariates, for three in the 
expected di rec tions: among nonusers, base line fer til ity pref er ences for no more chil-
dren are as so ci ated with ear lier con tra cep tive adop tion, al though this as so ci a tion was 
not sta tis ti cally sig nifi  cant but more ro bust when we allowed for com pet ing preg nan-
cies. Baseline in ten tions to use con tra cep tion are sig nifi  cantly as so ci ated with ear lier 
con tra cep tive adop tion but were miti gated when we con trolled for preg nancy in ci-
dence. Third, among contraceptors, base line pref er ences for no more chil dren were 
as so ci ated with lower dis con tin u a tion than when chil dren were de sired soon, but this 
dif fer ence was not sta tis ti cally sig nifi  cant; the as so ci a tions were largely un changed 
when we allowed for com pet ing preg nan cies. Our re sults did not sup port the fourth 
hy poth e sis  of base line  con tra cep tive  in ten tions  and  time of dis con tin u a tion. Com-
pared with base line contraceptors, women adopting af ter 2014 and es pe cially those 
us ing  short-act ing  meth ods,  irrespective  of  in ten tion  sta tus,  discontinued  more 
quick ly. This find ing sug gests un der ly ing short in ter vals of use and higher cu mu la-
tive in ci dence af ter we ad just for ter mi na tion to have de sired preg nan cies.

Although  this  last find ing  seems coun ter in tu i tive,  it  likely  re flects  the achieved 
con tra cep tive  ex pe ri ence  of  those who  adopted  con tra cep tion  at  least  once  in  the 
four-year pe ri od:  their  ear lier con tra cep tive  in ten tions were no  lon ger  sa lient af ter 
they be came us ers, par tic u larly of short-act ing meth ods. The ac cel er ated dis con tin-
u a tion  risk may  re flect  short  ep i sodes of use given  that  in  the  study pe ri od, many 
women be came preg nant, de liv ered, and then adopted con tra cep tion be fore be ing at 
risk of dis con tin u a tion. We conducted two types of sen si tiv ity an a ly ses to es ti mate 
the same mod els, first re stricted to nonusers at base line and next adjusting for con tra-
cep tive use fol low ing a pre ced ing preg nancy (data not shown). In the first, we found 
no  change  in  the  strength  of  fer til ity  pref er ence  as so ci a tions with  dis con tin u a tion 
risk. Relative to women not intending con tra cep tive use, those intending still showed 
greater dis con tin u a tion  risk,  but  this  dif fer ence was not  sta tis ti cally  sig nifi  cant.  In 
the  sec ond,  those  intending had a  lower dis con tin u a tion  risk com pared with  those 
not  intending,  among women who  had  a  preg nancy  be fore  the  first  con tra cep tion 
adop tion ep i sode. This sug gests that nonusers at base line who intended to adopt may 
have done so post par tum for birth spac ing. It fur ther in di cates that once con tra cep tive 
adop tion has oc curred, ear lier in ten tions in ei ther di rec tion no lon ger pre dict du ra-
tion of use. The type of con tra cep tive method se lected also strongly and sig nifi  cantly 
influ enced the dis con tin u a tion rate, with short-act ing meth ods lead ing to faster ter-
mi na tion  than  long-act ing meth ods. We hy poth e sized  that  fer til ity pref er ences and 
con tra cep tive in ten tions would be con cur rent fac tors; we cap tured only their par tial 
ad di tive ef fects on adop tion and dis con tin u a tion be hav iors. Our mod el ing re sults sug-
gest that the con sis tency be tween con tra cep tive in ten tions with sub se quent adop tion 
is stron ger than that for fer til ity pref er ences. Once achieved, those early con tra cep tive 
in ten tions do not pro long use more than in the ab sence of in ten tions to contracept.

These re sults in form the ob served weak re la tion ship be tween fer til ity pref er ences 
and sub se quent con tra cep tive use and fer til ity found in SSA countries. In high-fer til ity 
set tings,  fer til ity de sires are  likely char ac ter ized by am biv a lence and flex i bil i ty, as 
other stud ies have found. The ab sence of a strong and sig nifi  cant in flu ence of re pro-
duc tive pref er ences on con tra cep tive adop tion and dis con tin u a tion risk is con sis tent 
with the tem po ral var i a tion in wom en’s child bear ing de sires ob served in other lon gi-
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tu di nal stud ies (e. g., Hayford and Agadjanaian 2017; Roy et al. 2003, 2008; Yeatman 
et al. 2013). Because fer til ity pref er ences do not re main static across in di vid ual wom-
en’s lives, in ter ven ing life events, part ner re la tion ships, eco nomic needs, and other 
con tex tual cir cum stances will shape en su ing mo ti va tions to time, space, or limit sub-
se quent births. The rel a tive in stru men tal ity of con tra cep tive use for the woman will 
not  nec es sar ily  par al lel  her  fer til ity  pref er ences  (Curtis  et  al.  2011). Nascent  con-
tra cep tive mo ti va tions, de ci sions, and be hav iors may re flect  in ex pe ri ence and may 
not operate at the full level of use ef fec tive ness, as might be found in low-fer til ity 
high-in come countries. These mo ti va tions likely will vary with time as well, but stud-
ies with  lon gi tu di nal mea sures of con tra cep tive  in ten tions  for  low-in come coun try 
pop u la tions are al most non ex is tent. Our study sug gests that wom en’s ide a tion around 
con tra cep tive in ten tions, be yond fer til ity pref er ences, ex er cises a stron ger in flu ence 
on adop tion and dis con tin u a tion com pared with their reported fer til ity de sires. This 
may re flect the dis junc tion be tween in ten tions and con tra cep tive use that Agadjanian 
(2005) and Speizer et al. (2013) ref er enced for predicting fu ture wanted preg nan cy. 
It is also pos si ble that the con sis tency in the re la tion ship be tween fer til ity de sires and 
con tra cep tive prev a lence lev els is em pir i cally stron ger at the pop u la tion level than at 
the in di vid ual woman level (see Bongaarts and Casterline 2018).

This study’s de sign of fers sev eral strengths, in clud ing the scale of fol low-up of a 
na tional sam ple of Ugandan fe males, the re cent conducting of the sur vey in the mid-
2018,  the abil ity  to ex am ine re pro duc tive mo ti va tions  in  the con text of an on go ing 
fer til ity  tran si tion  in  an SSA coun try with  non triv ial HIV ac qui si tion  risk,  and  the 
fo cus on con tra cep tive dy nam ics as op posed to use sta tus. The in clu sion of a preg-
nancy and con tra cep tive cal en dar en abled us to re late base line reported fer til ity pref-
er ences and con tra cep tive use mo ti va tions to sub se quent con tra cep tive adop tion and 
dis con tin u a tion be hav iors. Contraceptive use sta tus reconstructed for the panel sam-
ple with the cal en dar data aligned closely with the pan el’s use pro file over the four 
years. Likewise,  12-month dis con tin u a tion  rates  cal cu lated with  life  ta ble meth ods 
by method and rea son (see Table A3 in the online ap pen dix) were high and sim i lar 
to those reported in the 2016 Uganda DHS for al most the same pe ri od. The dy namic 
mod el ing ap proach ad justed for preg nancy as a com pet ing risk to con tra cep tive adop-
tion and dis con tin u a tion to min i mize bi ased es ti ma tion of out come rates. Pregnancy as 
an ac ci den tal oc cur rence in the de ci sion se quence lead ing to adop tion is a well-known 
risk. Discontinuation of con tra cep tive use to achieve a de sired preg nancy or af ter con-
tra cep tive fail ure has also been well established. For these rea sons, pur su ing a com-
pet ing risk haz ard re gres sion for both out comes is an ap pro pri ate mod el ing ap proach.

There are lim i ta tions to the study, the fore most of which is the loss of sam ple when 
the  sam ple  is  followed up af ter  four years  and  re stricted  to  those orig i nal  re spon-
dents who remained in place. Migration to ur ban ar eas is ap par ent, with co hort mem-
bers be ing drawn largely from youn ger and ru ral re spon dents in 2014. Nonetheless, 
we  cal cu lated  the  in di vid u al-level  cor re la tion  sta tis tic  for  the  panel  ob ser va tions 
(ρ  =  .44) and the re quired sam ple power (n  =  1,174) to de tect a 3% mar gin of er ror in 
the con tra cep tive prev a lence es ti mate and also the ef fec tive sam ple size re quired for 
a haz ard rate ra tio com par i son of two groups (0.75; n  =  1200). In both cases, our sam-
ple size was ad e quate. Furthermore, the weighting ad just ment for loss to fol low-up 
re stored the panel com po si tion to ap prox i mate that for the orig i nal sam ple. The four-
year in ter val, more over, of fers the needed tem po ral win dow dur ing which to ob serve 
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con tra cep tive adop tion and dis con tin u a tion ep i sodes as well as preg nan cies. The low 
MCPR—at 20.9% among women ages 15–49  in 2014—in ev i ta bly constrained  the 
num ber of ob served adop tion and dis con tin u a tion ep i sodes for anal y sis de spite the 
re cent rise in use. A large pro por tion of the sam ple never adopted and thus did not 
con trib ute ep i sodes for an a lyz ing con tra cep tive dy nam ics.

Another  lim i ta tion  re lates  to our  re li ance on  a five-year  re pro duc tive  cal en dar 
in stru ment, which can be sub ject to re call bias (see Bradley 2016). Following DHS 
pro to col, we used preg nan cies to an chor con tra cep tive events dur ing the cal en dar 
pe ri od, which  as sists  in miti gat ing  re call  is sues. However, we  could  not  cap ture 
elec tive abor tions ac cu rately through the sur vey (see MacQuarrie et al. 2018). The 
in duced  abor tion  rate  in Uganda  in  2013  is  es ti mated  at  39  abor tions  per  1,000 
women ages 15–49 (Prada et al. 2016), which sug gests that this study should have 
detected 60 or so ter mi na tions rather than just the sin gle one reported. The under-
reporting of abor tion will bias the find ings depending on how preg nancy out comes 
are  reported  (94% of preg nan cies  in  the cal en dar had  live birth out comes). Most 
like ly, vol un tar ily ter mi nated preg nan cies were un re port ed, which would bias adop-
tion rates down ward and dis con tin u a tion rates up ward. Despite the study’s lim i ta-
tions, the pan el’s weighted re sults were ro bust and com pa ra ble with lev els ob served 
in  later  re peat  sur veys  in  the same ar eas,  in di cat ing  that  the gains  in  in for ma tion 
out weigh  the  losses. These  lim i ta tions also  rec om mend  im prove ments  in  lon gi tu-
di nal study de sign and mea sures that can en hance fu ture re search ef forts to de con-
struct the dy namic re la tion ship of fer til ity pref er ences with sub se quent child bear ing 
and the me di at ing con tri bu tions from changes in con tra cep tive in ten tions and use 
dy nam ics.

This study of fers new in sights from a SSA coun try set ting into the par al lel move-
ment of a co hort’s fer til ity pref er ences and con tra cep tive use  in ten tions over  time, 
with both of fer ing sep a rate ad di tive ef fects. At a time when so cial ide a tion around 
con tra cep tive use is still na scent  in Uganda, women have a strong in di vid ual  in terest 
in spac ing births. Recent stud ies on wom en’s co vert con tra cep tive use—that is, use 
with out the part ner’s knowl edge—in Uganda (Heck et al. 2018) and SSA (Choiriyyah 
and Becker 2018; Gasca and Becker 2018) sug gest  that dis cor dant fer til ity de sires 
be tween part ners, neg a tive com mu nity ste reo types, and fi nan cial in se cu rity are con-
trib ut ing  fac tors.  Individual  de mand  for  con tra cep tion  none the less  ap pears  well 
established in Uganda as of 2014 and is in creas ingly re al ized through the adop tion 
of short-act ing con tra cep tive meth ods. Contraceptive dis con tin u a tion rates for short-
act ing meth ods ex ceed those of  long-act ing ones,  irrespective of  the wom an’s ear-
lier fer til ity pref er ences or con tra cep tive in ten tions. Although women have been  able 
to meet  their  in di vid ual de mand  for birth  spac ing  through con tra cep tive  adop tion, 
our study find ings sug gest that the fer til ity tran si tion in Uganda will prog ress slowly 
un til wom en’s re pro duc tive pref er ences and con tra cep tive in ten tions are more closely 
aligned and fer til ity  lim i ta tion be comes a more sa lient prop o si tion for women and 
their part ners. ■
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