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Birth Spacing and Parents’ Physical and Mental Health: 
An Analysis Using Individual and Sibling Fixed Effects

Kieron Barclay, Martin Kolk, and Øystein Kravdal

ABSTRACT An exten sive lit er a ture has exam ined the rela tion ship between birth spac
ing and sub se quent health out comes for par ents, par tic u larly for moth ers. However, 
this research has drawn almost exclu sively on obser va tional research designs, and 
almost all  stud ies have been lim ited to adjusting for observ able fac tors that could con
found the rela tion ship between birth spac ing and health out comes. In this study, we use  
Nor we gian reg is ter data to exam ine the rela tion ship between birth spac ing and the num
ber of gen eral prac ti tioner con sul ta tions for moth ers’ and fathers’ phys i cal and men tal 
health con cerns imme di ately after child birth (1–5 and 6–11 months after child birth), 
in the medium term (5–6 years after child bear ing), and in the long term (10–11 years 
after child bear ing). To exam ine shortterm health out comes, we esti mate indi vid ual 
fixed-effects mod els: we hold con stant fac tors that could influ ence par ents’ birth spac-
ing behav ior and their health, com par ing health out comes after dif fer ent births to the 
same par ent. We apply sib ling fixed effects in our anal y sis of medium- and long-term 
out comes, hold ing con stant moth ers’ and fathers’ fam ily back grounds. The results 
from our ana ly ses that do not apply indi vid ual or sib ling fixed effects are con sis tent 
with much of the pre vi ous lit er a ture: shorter and lon ger birth inter vals are asso ci ated 
with worse health out comes than birth inter vals of approx i ma tely 2–3 years. Estimates 
from indi vid ual fixed-effects mod els sug gest that par tic u larly short inter vals have a 
mod est neg a tive effect on mater nal men tal health in the short term, with more ambig
u ous evi dence that par tic u larly short or long inter vals might mod estly influ ence short-, 
medium, and longterm phys i cal health out comes. Overall, these results are con sis tent 
with small to neg li gi ble effects of birth spac ing behav ior on (nonpreg nancyrelated) 
paren tal health out comes.

KEYWORDS Birth inter vals • Physical health • Mental health • Parents • Fixed effects

Introduction

Physicians, epi de mi  ol o gists, and social sci en tists have long been inter ested in the 
con se quences of fer til ity behav ior on par ents’ health. Thus, research ers have inves
ti gated how paren tal age at first birth, fer til ity quan tum, and related fac tors affect 
moth ers’ and fathers’ sub se quent health and mor tal ity risks (Barclay et al. 2016; 
Hanson et al. 2015). Another fer til ity dimen sion that has attracted much research 
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inter est is the extent to which the spac ing between births influ ences the health of 
moth ers and even fathers. Indeed, con cerns about the poten tially adverse effects of 
short birth inter vals on moth ers’ and chil dren’s health have been a strong motive 
for fam ily plan ning pro grams in lower income countries (Miller and Babiarz 2016; 
Yeakey et al. 2009). However, less is known about how short inter vals might affect 
moth ers’ health in highincome countries, where fam ily sizes are smaller and par ents 
have bet ter access to health care and nutri tion, poten tially yield ing weaker effects 
than in lower income set tings. Furthermore, most work in this field has used obser-
va tional data (CondeAgudelo et al. 2007), lim it ing the extent to which these stud ies 
could reduce confounding and iden tify the net effect of spac ing between births on 
par ents’ health. Developing a greater under stand ing of the impact of birth spac ing on 
paren tal health is impor tant for par ents and chil dren and for the allo ca tion of pub lic 
health invest ments and related resources (Ahrens et al. 2019). The decreases in birth 
spac ing between first and sec ond births in many Western countries since the 1970s, in 
par al lel with fer til ity post pone ment and declin ing fer til ity quan tum (Miranda 2020), 
make such knowl edge par tic u larly rel e vant.

Given the vast lit er a ture exam in ing the rela tion ship between birth spac ing behav
ior and preg nancyrelated out comes, we exam ine a more gen eral mea sure of health 
in this study: pri mary care vis its to a gen eral prac ti tioner (GP), based on Nor we gian 
reg is ter data. We exam ine the link between birth inter val length and GP vis its for 
moth ers’ and fathers’ men tal and phys i cal health issues in the short, medium, and 
long term. However, we exclude GP vis its in which the diag no sis cod ing explic
itly links the con sul ta tion to preg nancy com pli ca tions. We begin our fol lowup one 
month fol low ing the birth, thus not cov er ing direct preg nancy or peri na tal com pli ca
tions, although fol lowup com pli ca tions will often be cap tured in our data. Our health 
out come does not include hos pi tal care; how ever, the first step for receiv ing advanced 
health care treat ment in non emer gency cases is interacting with the pri mary health 
care sys tem.

Birth inter val length could influ ence par ents’, par tic u larly moth ers’, health out-
comes for sev eral rea sons, even beyond preg nancy com pli ca tions. First, numer ous 
stud ies have reported a strong asso ci a tion between inter val length and moth ers’ neg
a tive preg nancy out comes (i.e., healthrelated). The worst out comes tend to be con
cen trated among women who had short or long birth inter vals, such as <12 or >60 
months, respec tively (CondeAgudelo et al. 2007). The neg a tive sequelae of these 
poor preg nancy out comes might have impli ca tions for other aspects of the moth
er’s health shortly after birth and for many years after ward. In addi tion, empir i cal 
research has found that birth inter vals affect peri na tal out comes and infant mor tal ity 
(CondeAgudelo et al. 2006; Molitoris et al. 2019; Rutstein 2005). Thus, the World 
Health Organization rec om mends that women space their preg nan cies by at least 
24 months (World Health Organization 2007)—advice pri mar ily directed toward 
moth ers in low and mid dleincome countries. Similarly, med i cal asso ci a tions, such 
as the Amer i can College of Obstetricians and Gynecologists (ACOG), advise moth
ers to space their preg nan cies by at least 6 months (ACOG 2019). Further evi dence 
sug gests that the pres sures of rais ing closely spaced chil dren can increase paren tal 
anx i ety and stress, poten tially lead ing to adverse health out comes for moth ers and 
fathers in the short, medium, and long term.
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Nevertheless, the reported asso ci a tions between birth inter val length and paren tal 
out comes might over state the adverse effects of par tic u larly short and long inter vals. 
Data sug gest that births after such inter vals are con cen trated among women with 
lower lev els of edu ca tion, those from dis ad van taged minor ity groups, and teen age 
moth ers. Furthermore, births after short inter vals are more likely to be unplanned 
(Gemmill and Lindberg 2013; Liu et al. 2021). Research in Sweden sug gests that the 
neg a tive effects of short birth spac ing on chil dren are almost entirely explained by 
paren tal back ground fac tors (Barclay and Kolk 2017, 2018).

We add to the lit er a ture on this topic in sev eral ways. First, we use withinindi vid ual  
fixed effects, com par ing moth ers’ and fathers’ postbirth out comes after dif fer ent 
births, fol low ing inter vals of vary ing lengths to exam ine shortterm (1–5 or 6–11 
months postbirth), mediumterm (60–83 months postbirth), and longterm (120–
143 months postbirth) out comes. Second, we con duct sib ling com par i son ana ly ses 
(i.e., com par ing a mother to her sis ters, and a father to his broth ers) to esti mate 
the effect of birth spac ing on paren tal health in the medium and long term, net of 
unob served fac tors that are con stant within the par ent’s sib ling group. Such within
indi vid ual and sib linggroup ana ly ses are uncom mon in the lit er a ture on this topic. 
By study ing both moth ers and fathers, hold ing unob served fac tors at the indi vid ual 
and sib linggroup lev els con stant, and study ing short, medium, and longterm out
comes, we hope to gain insight into the rel a tive impor tance of the phys i o log i cal and 
social mech a nisms that might link birth spac ing to paren tal health out comes.

Previous Empirical Research

In this sec tion, we review research exam in ing the rela tion ship between birth spac ing 
and var i ous health out comes for moth ers and fathers. Specifically, we review research 
on a wide range of short, medium, and longterm health out comes that could plau si
bly be linked with vis its to a GP, the health out come we mea sure in this study. Despite 
exclud ing GP vis its related to preg nancy com pli ca tions from our out come var i able, 
we review the lit er a ture on adverse preg nancy out comes because they could have 
neg a tive longterm effects that increase the like li hood of a GP visit.

Adverse Pregnancy Outcomes

Studies focus ing on the poten tially det ri men tal effects of short or long birth inter vals 
in highincome countries have pri mar ily focused on poten tial det ri men tal effects on 
chil dren (Barclay and Kolk 2017, 2018; Buckles and Munnich 2012; CondeAgudelo 
et al. 2006; Molitoris et al. 2019). Considerably less research has stud ied paren tal 
health. Most research on the rela tion ship between birth spac ing and paren tal health 
has used obser va tional data, lim it ing the extent to which the net effect of birth spac
ing could be dis tin guished from confounding fac tors that jointly influ ence both birth 
spac ing behav ior and the health out come under inves ti ga tion. A sys tem atic review 
of 22 stud ies published between 1966 and 2006 indi cated that short birth inter vals 
are asso ci ated with an increased risk of uter ine rup ture among women attempting a 
vag i nal birth after pre vi ous cesar ean deliv ery and an increased risk of uteroplacental 
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bleed ing dis or ders; long birth inter vals were asso ci ated with an increased risk of pre
eclamp sia and abnor mally slow or protracted labor (CondeAgudelo et al. 2007). A 
lack of clear and suf fi cient evi dence has lim ited the extent to which con clu sions can 
be drawn about the rela tion ship between birth inter vals and other out comes, such 
as the risk of mater nal death and ane mia (CondeAgudelo et al. 2007; Wendt et al. 
2012). A more recent review cov ered six newer stud ies published between 2006 and 
2018. This review reported that short interpregnancy inter vals were asso ci ated with 
increased risks of obe sity, ges ta tional dia be tes, pre cip i tous labor, pla cen tal abrup
tion, and labor dys to cia and a decreased risk of pre eclamp sia (Ahrens et al. 2019; 
Appareddy et al. 2017; Blumenfeld et al. 2014; Davis et al. 2014; Hanley et al. 2017; 
Sandström et al. 2012; Zhu et al. 2006).

Although many of these stud ies have attempted to adjust for confounding in the 
rela tion ship between birth spac ing and mater nal health out comes, we know of only 
two stud ies that have spe cifi  cally tried to adjust for both observed and unob served 
char ac ter is tics that might drive an asso ci a tion between birth spac ing and paren tal 
health. Hanley et al. (2017) and Liu et al. (2021) attempted to address unob served 
confounding by com par ing withinmother preg nancy out comes after birth inter vals 
of dif fer ent lengths. Using peri na tal reg is ter data from Brit ish Colum bia, Canada, 
Hanley et al. exam ined ges ta tional dia be tes, pre eclamp sia, and obe sity at the begin
ning of the fol low ing preg nancy. Short interpregnancy inter vals (0–5 or 6–11 months) 
were asso ci ated with increased risks of ges ta tional dia be tes and obe sity, and these 
risks persisted even in a withinmother com par i son anal y sis (Hanley et al. 2017). 
They suggested that short inter vals might mean that the mother has less time to lose 
weight before the fol low ing preg nancy, poten tially increas ing the risk of obe sity at 
the begin ning of that preg nancy; ges ta tional dia be tes is also asso ci ated with obe sity 
(Hanley et al. 2017). Liu et al. (2021) used data from 1997–2012 California peri na tal 
reg is ters and a withinmother com par i son design to exam ine severe mater nal mor bid
ity (SMM), defined to include poten tially life-threat en ing con di tions (e.g., eclamp sia 
or sep sis). They found that rel a tive to interpregnancy inter vals of 18–23 months, 
shorter inter vals (includ ing 0–6 months) were asso ci ated with a lower risk of SMM, 
whereas lon ger inter vals (includ ing >59 months and 24–59 months) were asso ci ated 
with an increased risk of SMM (Liu et al. 2021).

Mental Health Outcomes

Relatively lit tle research has exam ined the rela tion ship between birth spac ing and 
paren tal men tal health using largescale quan ti ta tive data. Research sug gests that rais
ing infant twins or infants sep a rated by a short birth inter val is more stress ful for par
ents (Glazebrook et al. 2004) and that shorter birth inter vals might increase the risk of 
paren tal divorce (Berg et al. 2020). Furthermore, research has suggested that par ents 
of closely spaced chil dren are more likely to report symp toms of depres sion than par
ents of more widely spaced chil dren (Thorpe et al. 1991). With cau tion, we might also 
be  able to draw infer ences from research exam in ing whether par ents of twins—in 
some respects, a spe cial case of extremely short birth spac ing—have dif fer ent men tal 
health out comes than par ents of sin gle tons. Research sug gests that par ents of twins are 
even more likely to report symp toms of anx i ety and post par tum and early par ent hood 
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depres sion than par ents of closely spaced chil dren (Choi et al. 2009; Thorpe et al. 
1991; Wenze et al. 2015). As men tioned ear lier, some research also found that par tic
u larly short or long interpregnancy inter vals can increase the prob a bil ity of pre term 
birth and low birth weight (CondeAgudelo et al. 2006), and the chal lenges of rais ing 
a child born pre term or with low birth weight might also increase the prob a bil ity of 
suf fer ing from depres sion (Poehlmann et al. 2009). However, the lat ter asso ci a tion 
is com pli cated by evi dence suggesting that ante na tal depres sion and anx i ety might 
increase the prob a bil ity of pre term deliv ery (Männistö et al. 2016; Staneva et al. 2015).

Long-Term Outcomes

Less research has exam ined lon ger term out comes in rela tion to birth spac ing, 
although sev eral of these stud ies dis tin guish them selves by exam in ing fathers in 
addi tion to moth ers. Grundy and Kravdal (2014) used Nor we gian reg is ter data to 
exam ine birth spac ing his tory in rela tion to moth ers’ and fathers’ mor tal ity in late 
adult hood. They found that par ents of two or three chil dren had higher mor tal ity if the 
inter ven ing inter val was 18 months or shorter rel a tive to 30–41 months and that mor
tal ity was lower for par ents of three or four chil dren who expe ri enced lon ger aver age 
birth inter vals (Grundy and Kravdal 2014). They also found that short birth inter vals 
between the first and sec ond births were asso ci ated with increased med i ca tion use. 
Other research found that short birth inter vals can increase moth ers’ mor tal ity in later 
life (Grundy and Tomassini 2005) and increase moth ers’ and fathers’ like li hood of 
longterm health impair ments (Read et al. 2011). Hanson et al. (2015) used data from 
the Utah Population Database to exam ine the asso ci a tion between var i ous dimen sions 
of repro duc tive his tory, includ ing birth spac ing, and longterm mor bid ity. They found 
that hav ing at least one long birth inter val was asso ci ated with a lower like li hood of 
mor bid ity for women, but they found no asso ci a tion for men (Hanson et al. 2015). 
Other work also found that both par tic u larly short or long birth inter vals are asso ci ated 
with increased risk of car dio vas cu lar dis ease (Ngo et al. 2016), car dio vas cu larrelated 
mor tal ity, and all cause mor tal ity (Weisband et al. 2020).

Theoretical Mechanisms

Health Consequences of Pregnancy and Childbirth

A review of the lit er a ture on poten tial mech a nisms sug gests that a few non ex clu sive 
phys i o log i cal pro cesses might con nect birth inter val length with mater nal health out
comes, includ ing mater nal nutri ent deple tion, incom plete healing of the uter ine scar, 
an abnor mal pro cess of remodeling of endo me trial blood ves sels, and phys i o log i cal 
regres sion (CondeAgudelo et al. 2012). Although we do not study preg nancyrelated 
out comes, we review these mech a nisms because some of these phys i o log i cal pro
cesses and related out comes might have neg a tive con se quences that extend beyond 
preg nancy and the imme di ate post na tal period. Excessively short birth inter vals might 
cause mater nal nutri ent deple tion, which could lead to neg a tive mater nal anthro po
met ric effects, such as loss of fat stores, deficiencies of key nutri ents, and a decrease 

D
ow

nloaded from
 http://read.dukeupress.edu/dem

ography/article-pdf/61/2/393/2077441/393barclay.pdf by guest on 26 April 2024



398 K. Barclay et al.

in body mass index (Khan et al. 1998; Winkvist et al. 1992). However, this evi dence 
is not over whelm ingly clear (CondeAgudelo et al. 2012). In pop u la tions where mal
nu tri tion is a pub lic health prob lem, admit tedly uncom mon in the Nor we gian con text 
that we study, mater nal nutri ent deple tion might lead to an imbal anced nutri ent dis tri
bu tion between the mother and the fetus (King 2003). Incomplete healing of a uter ine 
scar might lead to uter ine rup ture if a cesar ean deliv ery is followed by a short inter
pregnancy inter val or by an attempt at vag i nal deliv ery (Bujold and Gauthier 2010; 
CondeAgudelo et al. 2007). Abnormal remodeling of endo me trial blood ves sels can 
lead to uteroplacental bleed ing dis or ders, and the risk of this out come increases with 
short interpregnancy inter vals (CondeAgudelo et al. 2006). Physiological regres sion 
is the only hypoth e sis that sug gests a link between long birth inter vals and mater nal 
health out comes. This hypoth e sis sug gests that women expe ri ence numer ous phys
i o log i cal adap ta tions that opti mize the body for preg nancy and child deliv ery but 
that these adap ta tions revert slowly over time, with moth ers’ phys i cal state after long 
inter vals being sim i lar to that of women who have never been preg nant (Zhu et al. 
1999). Although this mech a nism is not well under stood, the risks of pre eclamp sia 
are sim i lar for first-time moth ers and women con ceiv ing after a long interpregnancy 
inter val of five years or more (Conde-Agudelo et al. 2005; CondeAgudelo et al. 2007). 
No direct phys i o log i cal path ways link birth spac ing to health out comes among men.

Stress of Childcare

The spac ing between chil dren might influ ence resource dis tri bu tion in the fam ily, car-
ing con di tions, and other related fac tors. Parents with closely spaced chil dren, par tic
u larly when those chil dren are young, might expe ri ence greater demands on their time 
and atten tion, greater stress and anx i ety, fewer oppor tu ni ties to rest and recover, less 
time to exer cise, and a greater like li hood of gaining weight (Glazebrook et al. 2004; 
Hagen et al. 2013; Kravdal et al. 2020; Nomaguchi and Bianchi 2004; Reczek et al. 
2014; Umberson et al. 2011; Wenze et al. 2015). All else being equal, a sparser birth 
sched ule will spread out paren tal time com mit ments and stress over more years, reduc
ing the inten sity of par ent ing over that period. Thus, par ents who raise closely spaced 
chil dren may be more likely to have poor health than par ents whose chil dren are spaced 
fur ther apart. The shortinter val bur den might be the heavi est for moth ers. Although 
Norway is char ac ter ized by rel a tively gen deregal i tar ian par ent ing, gen er ous paren tal 
leave, and heavily sub si dized childcare, women still shoul der more respon si bil ity for 
childcare than men (Bernhardt et al. 2008; Kitterød and Lappegård 2012; Sayer 2005).

Selection Processes

The pre ced ing sec tions note sev eral plau si ble mech a nisms by which birth spac ing 
may affect paren tal health. Nevertheless, birth spac ing behav ior is not ran domly dis
trib uted, and par ents who have chil dren after par tic u larly short or long birth inter vals 
might dif fer from other par ents in socio eco nomic sta tus, health, or other demo
graphic char ac ter is tics—fac tors that also affect later men tal and phys i cal health. 
Data from the United States show that short birth inter vals are more com mon among 
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socio eco nom i cally dis ad van taged moth ers, teen age moth ers, and moth ers who are 
racial or eth nic minor i ties; they are also more com mon among socio eco nom i cally 
advan taged par ents in their late 30s, who are pre sum ably pur su ing an accel er ated fer
til ity sched ule fol low ing a delayed first birth (Gemmill and Lindberg 2013; Thagard 
et al. 2018). On the other hand, long birth inter vals might result partly from part ner 
changes. Although fac tors such as paren tal age at child bear ing, socio eco nomic sta
tus, part ner ship his to ries, and race and eth nic ity are often mea sured in obser va tional 
data, they might be imper fectly mea sured. Unobserved fac tors could also drive an 
asso ci a tion between birth spac ing and paren tal health out comes. For exam ple, if an 
under ly ing health con di tion affects both fecun dity and later health out comes, women 
with lon ger birth inter vals could have worse health later. We imple ment indi vid ual 
and sib ling-level fixed effects to adjust for unob served fac tors that could drive any 
asso ci a tion between birth spac ing and paren tal health out comes.

Data and Methods

Data Sources

The study’s data sources are the Nor we gian Population Register, the Educational Data
base, and the Health Reimbursement reg is ter (Kontroll og utbetaling av helserefusjoner 
reg is ter, KUHR), the lat ter with infor ma tion about GP con sul ta tions from 2006.1 The 
data extrac tions for this anal y sis cover the period up to Jan u ary 1, 2019.

All per sons who ever lived in Norway after 1964 are included in the Population 
Register and assigned a per sonal iden ti fi ca tion num ber (PIN) that allows link age to 
other reg is ters. The Population Register includes infor ma tion about the per son’s year 
and month of birth and death (if any), as well as mar i tal and cohab i ta tion sta tus on 
Jan u ary 1 each year from 2005 to 2019 (FalnesDalheim 2009). For 1975–2004, the 
reg is ter includes full infor ma tion about mar i tal sta tus but not cohab i ta tion. Because 
par ents’ PINs are included for almost every one born in Norway after 1953, almost full 
his to ries of live births are avail  able for women and men born after 1935. Furthermore, 
the data have annual infor ma tion on whether the per son lived in Norway on Jan u ary 1 
and their munic i pal ity of res i dence. Additionally, we extracted annual infor ma tion on 
edu ca tional achieve ments from the Educational Database in Statistics Norway.

The out come var i able in this study is the annual num ber of facetoface GP con sul
ta tions for two main types of dis ease: men tal dis eases and phys i cal dis eases (exclud-
ing preg nancyrelated dis eases).2 An impor tant part of our anal y sis is exam in ing 
the sen si tiv ity of the con clu sions to the choices of sta tis ti cal approach and the time 

1 Primary health care per son nel report con sul ta tions to KUHR to receive reim burse ment from the state. 
Additionally, KUHR includes some con sul ta tions with spe cial ists. In the data extracted for our anal y sis, 
99.4% of the con sul ta tions are with phy si cians we can rea son ably con sider GPs. The few GPs with out a con
tract with the health author i ties, who there fore do not ben e fit from pub lic subsidies, do not report to KUHR.
2 Up to two diag noses in the International Classification of Primary Care (ICPC-2) sys tem are given for 
each con sul ta tion. (In 0.8% of the con sul ta tions, three or more diag noses are given; we con sid ered only 
the first two.). A con sul ta tion with at least one men tal diag no sis (P70–P99) was con sid ered to be due to a 
men tal dis ease. If at least one diag no sis contained the dig its 70–99 and the chap ter was not P (men tal dis
eases) or W (preg nancyrelated dis eases), the con sul ta tion was con sid ered to be due to a phys i cal dis ease.
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 win dow for health mea sure ment. We study two shortterm peri ods to see whether the 
influ ence of birth spac ing on paren tal health dif fers between the imme di ate post par-
tum period and a later period. We exam ine effects 60–83 and 120–143 months after 
birth to test for poten tially protracted or per sis tent effects of birth spac ing on paren
tal health. The entire fol lowup period (i.e., 1–5, 6–11, 60–83, or 120–143 months) 
has to fall within Jan u ary 1, 2006–Decem ber 31, 2018. Note that although GPs do 
not treat the most severe dis eases, the use of spe cial ized health care usu ally requires 
GP refer rals. Thus, the indi ca tors reflect a com bi na tion of severe and less severe 
con di tions.

Statistical Analysis

We ana lyzed data on all  women and men born in 1935 or later and who had at least 
one live birth dur ing 1996–2017. Our descrip tion of the sta tis ti cal anal y sis refers to 
moth ers, but we conducted the same anal y sis for fathers, with cor re spond ing var
i ables defined accord ingly (e.g., using pater nal age rather than mater nal age). We 
excluded moth ers with one or more twin deliv er ies.

For every child birth of par i ties 2–5 born in 1996–2017, we cal cu lated the length 
of the mother’s pre vi ous birth inter val. This birth inter val is represented by a cat e
gor i cal var i able (6–11, 12–17, 18–23, 24–29, 30–35, 36–47, 48–59, 60–83, 84–119, 
or 120+ months).3 We esti mated var i ous mod els to explore the rela tion ship between 
birth inter vals and the num ber of GP con sul ta tions in a spec i fied time inter val (e.g., 
6–11 months after the birth). If the mother (or father) was not res i dent in Norway in 
each cal en dar year that includes at least one of the months dur ing the spec i fied time 
inter val, we excluded the birth from the anal y sis (although we counted it along with 
other births when cal cu lat ing birth order and birth inter val lengths). Being res i dent in 
a cal en dar year was defined as being res i dent on Jan u ary 1 of that year and the sub-
se quent year. This appar ently clumsy defi  ni tion reflects that the data do not include 
more detailed res i dence his to ries. The mea ger num ber of birth inter vals shorter than 
6 months (which implies a new preg nancy imme di ately after birth and a sub se quent 
pre ma ture birth) was excluded from the anal y sis.

Models

To exam ine the rela tion ship between birth inter vals and GP con sul ta tions for men tal 
and phys i cal health, we esti mate lin ear regres sion mod els—some that include indi
vid ual fixed effects and oth ers that include sib ling fixed effects. Our core research 
ques tion, whether birth spac ing affects paren tal health, con tains two subquestions: 
whether birth spac ing affects shortterm paren tal health and whether birth spac ing 
affects lon ger term paren tal health. We use indi vid ual fixed-effects mod els to try to 

3 Extremely short birth inter vals are exceed ingly rare. For exam ple, in the ana lytic sam ple used for Model 
1a, only two obser va tions had a 6month inter val, six had a 7month inter val, 12 had an 8month inter val, 
and 37 had a 9month inter val. Intervals of 10 or 11 months are more com mon, but we observe only 193 
and 745 instances, respec tively.
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iso late the net effect of birth spac ing on the mother’s and father’s shortterm out
comes by hold ing con stant fac tors across births to the same mother or father. To 
study medium- and long-term phys i cal and men tal health, we apply sib ling fixed 
effects (for samesex mater nal sib lings) to adjust for moth ers’ and fathers’ fam ily 
back ground fac tors that might influ ence both birth spac ing behav ior and health.

Short-Term Outcomes

We first exam ine all  births at par i ties 2–5 in 2006–2017 and the num ber of con sul-
ta tions the mother or father had in the 1–5 months after the birth. We esti mate three 
mod els:

 • Model 1a includes Xij (paren tal age and birth par ity) and uses the full sam ple of 
births dur ing this period.

 • Model 1b is based on the sam ple of par ents for whom we have data on at least 
two births at par i ties 2–5 in the time win dow of our study (i.e., the within 
indi vid ual fixed-effects sam ple), but indi vid ual fixed effects are not applied. This 
model adjusts for the vec tor of con trol var i ables X (as defined pre vi ously), as 
well as Zij (mother’s edu ca tional level, mother’s mar i tal/cohab i ta tion sta tus, and 
whether the copar ent is the same as at the pre vi ous par ity). Cohabitation sta tus 
is mea sured on Jan u ary 1 in the year that we start counting GP con sul ta tions 
for each index per son, and paren tal edu ca tion is mea sured on Octo ber 1 of the 
year pre ced ing the year in which we count GP con sul ta tions for each index per
son. Therefore, paren tal edu ca tion and cohab i ta tion sta tus are mea sured shortly 
before or after the index per son gives birth or fathers the child. These con trol 
var i ables are timevary ing to the extent that they change between births.

 • Model 1c uses the same sam ple and con trol var i ables as Model 1b but adds indi
vid ual fixed effects—that is, it com pares a mother’s out comes fol low ing birth 
inter vals at dif fer ent par i ties.

Next, we con tinue our exam i na tion of all  births at par i ties 2–5 in 2006–2017, but we 
change the out come to the num ber of con sul ta tions 6–11 months after the birth. Again, 
we esti mate three mod els: Models 2a, 2b, and 2c, which par al lel Models 1a, 1b, and 1c.

In prin ci ple, the out come (mater nal health) could affect the expo sure for the next
born child (the inter val up to the birth of that child), referred to as the “carryover 
prob lem” (Sjölander et al. 2016). In par tic u lar, moth ers with rel a tively poor health 
after a birth might be less likely to have another child quickly (Margolis and Myrskylä 
2015). However, the sib ling model esti ma tes of the effects of birth inter vals on mater
nal health will be sub stan tially biased only if this effect of health on sub se quent fer
til ity is extremely strong, which is unlikely (Kravdal 2020).

Medium- and Long-Term Outcomes

Finally, to look at medium and longterm health out comes, we con sider moth ers’ 
and fathers’ num ber of con sul ta tions for men tal or phys i cal dis eases 60–83 months  
(5–6 years) or 120–143 months (10–11 years) after the last birth to the index par ent. 

D
ow

nloaded from
 http://read.dukeupress.edu/dem

ography/article-pdf/61/2/393/2077441/393barclay.pdf by guest on 26 April 2024



402 K. Barclay et al.

For the medium and longterm out comes, we operationalize birth inter vals as the 
aver age birth inter val across all  pre vi ous births. Our starting point for mediumterm 
out comes is all  moth ers (and fathers) with at least one child of par ity 2+ aged 60–83 
months dur ing 2006–2018 (i.e., the chil dren had to be born in 2001–2012). Similarly, 
for longterm out comes, we study all  moth ers (and fathers) with at least one child of 
par ity 2+ aged 120–143 months dur ing 2006–2018 (i.e., the chil dren had to be born 
in 1996–2007). We esti mate three mod els for medium-term out comes:

 • Model 3a includes var i ables Xij (birth par ity and age at birth for the index 
par ent).

 • Model 3b is based on the sam ple we use for the sib ling fixed-effects anal y sis 
but does not apply sib ling fixed effects. That is, the sam ple includes moth ers 
whose own mother’s PIN is observed and who have at least one samesex sib
ling with a birth as spec i fied ear lier (i.e., at least one child of par ity 2+ aged 
60–83 months dur ing 2006–2018). Model 3b adjusts for the vec tor of con trol 
var i ables X (as defined pre vi ously) and adds the var i ables Z (also as defined 
ear lier). These var i ables are mea sured at the begin ning of the period over which 
we mea sure GP con sul ta tions (i.e., Jan u ary 1 in the year of the first month of our 
study period).

 • Model 3c uses the same sam ple and con trol var i ables as Model 3b but adds sib
ling fixed effects.

We con duct each anal y sis sep a rately for moth ers and fathers and sep a rately for 
phys i cal and men tal health con sul ta tions. For longterm out comes, we esti mate three 
mod els: Models 4a, 4b, and 4c.

For each anal y sis, we pres ent both unscaled and scaled regres sion coef fi cients, 
where the scaled coef fi cients are unscaled regres sion coef fi cients divided by the 
mean num ber of GP con sul ta tions for the spe cific com bi na tion of sex (women or 
men), out come type (phys i cal or men tal health con sul ta tions), out come mea sure ment 
period (1–5, 6–11, 60–83, or 120–143 months after birth), and sta tis ti cal mod el ing 
approach (fixed effects or not). We pres ent scaled regres sion coef fi cients to empha-
size the mag ni tude and sub stan tive sig nifi  cance of the results. This scal ing exer cise is 
impor tant given that careseek ing, for exam ple, remains much less com mon for men
tal health than for phys i cal ail ments. In the results sec tion, the tables pres ent unscaled 
regres sion coef fi cients, and the fig ures pres ent scaled regres sion coef fi cients.

Results

Descriptive Statistics

Table 1 shows the mean num ber of con sul ta tions in which a men tal or phys i cal issue 
is reported as a diag no sis, by birth inter val length for men and women for each time 
win dow. Notably, seek ing care for men tal health is much less com mon than seek ing 
care for phys i cal health, but seek ing care for both men tal and phys i cal issues is much 
more com mon in the long term than in the short term. The lat ter find ing, how ever, 
likely reflects paren tal age effects. Across all  study peri ods, moth ers and fathers who 

D
ow

nloaded from
 http://read.dukeupress.edu/dem

ography/article-pdf/61/2/393/2077441/393barclay.pdf by guest on 26 April 2024



403Birth Spacing and Parents’ Physical and Mental Health

Table 1 Descriptive sta tis tics for Nor we gian moth ers’ and fathers’ mean num ber of GP con sul ta tions  
for men tal and phys i cal issues in spe cific peri ods (1–5, 6–11, 60–83, and 120–143 months) after birth

Average Number of Consultations  
for Mental Health Issues

Average Number of Consultations  
for Physical Health Issues

Full Sample
FixedEffects 

Sample Full Sample
FixedEffects 

Sample

Period Interval Mother Father Mother Father Mother Father Mother Father

1–5 Months  
After Birth 6–11 0.088 0.096 0.094 0.099 0.701 0.608 0.716 0.611

12–17 0.049 0.064 0.052 0.067 0.589 0.515 0.581 0.521
18–23 0.039 0.048 0.038 0.054 0.550 0.460 0.544 0.574
24–29 0.033 0.038 0.033 0.041 0.535 0.435 0.511 0.448
30–35 0.033 0.041 0.033 0.039 0.545 0.425 0.533 0.438
36–47 0.039 0.043 0.036 0.044 0.550 0.441 0.534 0.458
48–59 0.044 0.049 0.038 0.054 0.555 0.460 0.553 0.467
60–83 0.054 0.058 0.054 0.060 0.561 0.483 0.561 0.492
84–119 0.063 0.069 0.061 0.065 0.571 0.508 0.564 0.511
120+ 0.070 0.085 0.057 0.070 0.594 0.561 0.551 0.519
Total 0.044 0.051 0.041 0.051 0.555 0.463 0.543 0.471

6–11 Months 
After Birth 6–11 0.190 0.139 0.193 0.144 0.921 0.696 0.927 0.702

12–17 0.098 0.074 0.102 0.078 0.740 0.617 0.739 0.633
18–23 0.070 0.053 0.073 0.060 0.660 0.553 0.654 0.563
24–29 0.059 0.048 0.057 0.054 0.625 0.525 0.607 0.538
30–35 0.062 0.048 0.064 0.046 0.627 0.511 0.611 0.514
36–47 0.065 0.053 0.065 0.057 0.621 0.523 0.622 0.547
48–59 0.073 0.059 0.070 0.064 0.640 0.544 0.631 0.554
60–83 0.090 0.073 0.090 0.073 0.647 0.574 0.662 0.581
84–119 0.112 0.079 0.114 0.083 0.668 0.608 0.669 0.608
120+ 0.124 0.105 0.101 0.102 0.706 0.684 0.644 0.633
Total 0.076 0.061 0.075 0.063 0.647 0.555 0.641 0.562

60–83 Months 
After Birth 6–11 1.056 0.478 1.357 0.393 4.137 2.802 4.667 3.098

12–17 0.600 0.444 0.683 0.380 3.366 2.463 3.331 2.257
18–23 0.472 0.273 0.448 0.281 3.061 2.185 2.918 1.924
24–29 0.465 0.273 0.435 0.198 2.951 2.081 2.813 1.970
30–35 0.441 0.259 0.431 0.228 2.914 2.097 2.837 1.968
36–47 0.491 0.272 0.469 0.243 3.084 2.206 2.946 2.090
48–59 0.599 0.339 0.584 0.277 3.382 2.439 3.276 2.223
60–83 0.715 0.388 0.669 0.346 3.639 2.694 3.593 2.545
84–119 0.800 0.414 0.790 0.412 3.894 2.977 3.879 2.806
120+ 0.838 0.489 0.884 0.453 4.273 3.418 4.216 3.187
Total 0.561 0.319 0.535 0.276 3.261 2.380 3.139 2.200

120–143 Months 
After Birth 6–11 1.013 0.555 0.192 0.169 3.982 2.858 4.308 3.153

12–17 0.704 0.398 0.621 0.321 3.460 2.544 3.422 2.485
18–23 0.539 0.309 0.513 0.296 3.061 2.369 2.823 2.212
24–29 0.475 0.305 0.458 0.239 3.007 2.242 2.856 2.066
30–35 0.465 0.263 0.421 0.218 3.048 2.256 2.915 2.063
36–47 0.501 0.281 0.468 0.232 3.222 2.396 3.104 2.228
48–59 0.604 0.317 0.570 0.255 3.538 2.594 3.360 2.386
60–83 0.684 0.387 0.665 0.353 3.815 2.908 3.729 2.675
84–119 0.788 0.444 0.799 0.389 4.131 3.304 4.195 3.093
120+ 0.867 0.476 0.924 0.472 4.441 3.731 4.282 3.282
Total 0.578 0.327 0.548 0.276 3.413 2.581 3.282 2.367
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expe ri ence extremely short birth inter vals (6–11 months) have the highest prob a bil
ity of seek ing care, although careseek ing is also rel a tively more com mon among 
moth ers and fathers who expe ri ence a long birth inter val of 120+ months. Further 
descrip tive infor ma tion on the dis tri bu tion of each covariate is avail  able in Tables 
S1–S4 (online appen dix).

Short-Term Outcomes (1–5 and 6–11 months after birth)

Figure 1 and Table 2 show the results for men and women for con sul ta tions for both 
men tal and phys i cal issues 1–5 months after birth. Figure 2 and Table 3 show the cor
re spond ing results for 6–11 months after birth. Clear and con sis tent pat terns are evi
dent. The results from Models 1a and 2a—which include min i mal con trol var i ables, 
are based on the full sam ple, and do not apply fixed effects—show a U- or J-shaped 
curve: short birth inter vals (par tic u larly <18 months) and long birth inter vals (par
tic u larly >47 months) are asso ci ated with more GP con sul ta tions. Models 1b and 
2b intro duce addi tional con trol var i ables and use the indi vid ual fixed-effects sam ple 
but do not apply indi vid ual fixed effects. These mod els tend to show an asso ci a tion 
between short birth inter vals and more GP con sul ta tions but reveal a much weaker 
asso ci a tion between long birth inter vals and GP con sul ta tions.

Our key ana ly ses are those that employ indi vid ual fixed effects: Models 1c and 
2c. The results from these fixed-effects ana ly ses show much smaller asso ci a tions 

Fig. 1 The relationship between birth intervals and Norwegian mothers’ and fathers’ number of GP con
sultations for mental and physical health 1–5 months after birth. The coefficients are scaled by the mean 
number of consultations in the analytic sample.
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between birth inter val length and GP con sul ta tions in both abso lute terms (see Tables 
2 and 3) and rel a tive terms (see Figures 1 and 2, where the regres sion coef fi cient is 
divided by the mean num ber of GP con sul ta tions, shown in Table 1). Indeed, the 
results from Models 1c and 2c gen er ally sug gest lit tle to no rela tion ship between birth 
inter val length and GP con sul ta tions in terms of sub stan tive and sta tis ti cal sig nifi -
cance, with a few excep tions. For exam ple, short birth inter vals are asso ci ated with 
more GP con sul ta tions for men tal health for moth ers in the 6–11 months after birth. 
In abso lute terms, this dif fer ence is small (only 0.076 more GP con sul ta tions rel a tive 
to the ref er ence cat e gory). However, given that the base line num ber of moth ers’ GP 
con sul ta tions for men tal health 6–11 months after birth is 0.075 in the ana lytic sam
ple, it is large in rel a tive terms. We also see some sug ges tion that lon ger birth inter vals 
are asso ci ated with fewer GP con sul ta tions for phys i cal health 6–11 months after birth 
for moth ers and fathers and that both shorter and lon ger inter vals might be asso ci ated 
with fewer GP con sul ta tions of either kind for fathers 5–11 months after birth.

Medium-Term Outcomes (5–6 years after birth)

Figure 3 and Table 4 show the rela tion ship between birth inter vals and moth ers’ and 
fathers’ fre quency of GP con sul ta tions for men tal and phys i cal health issues 5–6 years 
after birth. Model 3a uses the full sam ple with min i mal con trols, Model 3b employs 
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Fig. 2 The relationship between birth intervals and Norwegian mothers’ and fathers’ number of GP con
sultations for mental and physical health 6–11 months after birth. The coefficients are scaled by the mean 
number of consultations in the analytic sample.
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addi tional con trols but still avoids fixed effects, and Model 3c includes sib ling fixed 
effects to con trol for unob served het ero ge ne ity in the fam ily of ori gin.

For fathers, Model 3a gen er ally shows a pat tern of asso ci a tion between lon ger 
birth inter vals (par tic u larly >60 months) and increased GP con sul ta tions for men
tal and phys i cal health. However, when we intro duce addi tional con trols and fixed 
effects in Models 3b and 3c, the rela tion ships become less clear and some times 
change direc tion. Specifically, Model 3c indi cates lim ited asso ci a tions between birth 
inter vals and GP con sul ta tions, with a few inter vals show ing a neg a tive rela tion ship. 
Thus, unob served shared fam ily back ground fac tors might influ ence the asso ci a tion 
between birth spac ing and par ents’ later health out comes.

For moth ers, the results are more nuanced. Model 3a shows a sub stan tial asso
ci a tion between short birth inter vals (6–11 months) and more GP con sul ta tions for 
men tal health. This trend remains con sis tent but decreases in mag ni tude in Models 
3b and 3c. In Model 3c, which adds sib ling fixed effects, moth ers have 1.144 addi-
tional vis its to a GP for men tal health con cerns rel a tive to the ref er ence cat e gory—a 
con sid er able rel a tive dif fer ence, given that the mean num ber of con sul ta tions in this 
sam ple is 0.535. For phys i cal health, GP con sul ta tions increase for lon ger birth inter
vals (par tic u larly 60–83 and 84–119 months) across all  mod els. Interestingly, Model 
3c, which includes sib ling fixed effects, shows only mod est asso ci a tions for men tal 
health but main tains a some what con sis tent rela tion ship for phys i cal health con sul
ta tions for par ents with lon ger birth inter vals. What stands out most is the atten u at
ing effect of sib ling fixed effects on the rela tion ship between birth inter vals and GP 
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Fig. 3 The relationship between birth intervals and Norwegian mothers’ and fathers’ number of GP consul
tations for mental and physical health 5–6 years after birth. The coefficients are scaled by the mean number 
of consultations in the analytic sample.
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 con sul ta tions. Once shared fam ily back ground char ac ter is tics are con trolled for in 
Model 3c, the rela tion ship weak ens con sid er ably, suggesting that unob served fac tors 
play a sig nifi  cant role.

Long-Term Outcomes (10–11 years after birth)

The results presented in Figure 4 and Table 5 are based on ana ly ses exam in ing the 
longterm impact of birth inter vals on moth ers’ and fathers’ fre quency of GP con
sul ta tions for men tal and phys i cal health. This exam i na tion employs three dis tinct 
mod els for both sexes and both types of health. Model 4a uti lizes the full sam ple with 
min i mum con trols, Model 4b adds more con trols but avoids fixed effects, and Model 
4c includes sib ling fixed effects to con trol for fam ily-based unob served het ero ge ne ity.

For fathers, the results from Model 4a indi cate a pos i tive rela tion ship between 
short birth inter vals (6–11 months) and phys i cal health con sul ta tions. This asso ci
a tion remains some what con sis tent across Models 4a, 4b, and 4c but increases in 
Model 4c. Findings for Model 4c sug gest that shorter inter vals might have a last ing 
impact on fathers’ phys i cal health, although these dif fer ences are not sta tis ti cally sig
nifi  cant. The rela tion ships for men tal health are less con sis tent across mod els. Fur
ther, the coef fi cients gen er ally decrease with addi tional con trols and fixed effects, 
indi cat ing that fam ily back ground fac tors might con found the asso ci a tions. For 
moth ers, the results from Model 4a indi cate sig nifi  cant asso ci a tions between both 
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Fig. 4 The relationship between birth intervals and Norwegian mothers’ and fathers’ number of GP con
sultations for mental and physical health 10–11 years after birth. The coefficients are scaled by the mean 
number of consultations in the analytic sample.
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short and long birth inter vals and increased GP con sul ta tions for men tal and phys i
cal health. However, the intro duc tion of addi tional con trols in Model 4b and sib ling 
fixed effects in Model 4c atten u ates these rela tion ships, par tic u larly for men tal health. 
Thus, shared fam ily char ac ter is tics and other unob served fac tors might play a role in 
these asso ci a tions.

Interestingly, for both moth ers and fathers, the rela tion ship with birth inter vals 
seems more robust for phys i cal health than for men tal health. Even with the intro duc
tion of addi tional con trols and sib ling fixed effects, the direc tion of the asso ci a tions 
gen er ally remains the same, espe cially for lon ger birth inter vals (84–119 months and 
120+ months).

Supplementary Analyses

The pre ced ing results raise a ques tion regard ing the extent to which the dif fer ences 
between the a and b mod els are attrib ut  able to changes in the ana lytic sam ple (i.e., 
com par ing the full sam ple with the fixed-effects sam ple) and how much they are 
attrib ut  able to chang ing the con trol var i ables. In sup ple men tary ana ly ses, we run 
Model 1a on both the full sam ple and the fixed-effects sam ple; we do the same for 
Models 2a, 3a, and 4a. Overall, these com par i sons reveal remark ably sim i lar results, 
suggesting that the dif fer ences we observe are not due to changes in the ana lytic 
sam ple.

Discussion

In this study, we add to the grow ing lit er a ture on the effects of birth spac ing on 
par ents’ and chil dren’s health and wellbeing. To our knowl edge, ours is one of the 
first stud ies to use both an indi vid ual and sib ling fixed-effects approach to adjust 
for unob served char ac ter is tics that might be related to both birth spac ing behav ior 
and later health out comes to try to iso late the net effect of birth spac ing. Further
more, we extend the lit er a ture by apply ing this approach to both phys i cal and men tal 
health out comes; exam in ing these out comes in the short, medium, and long term; and 
explor ing out comes for both moth ers and fathers. The results from our asso ci a tional 
ana ly ses, not hold ing con stant the indi vid uallevel or sib linggrouplevel fac tors, are 
broadly in line with pre vi ous research on this topic (which has been restricted mostly 
to con trol ling for only observed char ac ter is tics): moth ers and fathers seem to have 
worse health out comes if they expe ri ence short or long inter vals between births.

The results from our var i ous fixed-effects ana ly ses are more ambig u ous: in mod-
els that hold con stant either indi vid uallevel or fam ily back ground char ac ter is tics, the 
adverse effects of short and long birth inter vals are much smaller than those esti mated 
in our naive mod els, but they are not zero. The stron gest pat tern that we observe sug
gests sup port for a plau si bly adverse causal effect of very short inter vals on moth ers’ 
men tal health, per haps related to increased stress from rais ing tightly spaced chil
dren; this pat tern is observ able for men tal health 6–11 months and 5–6 years after 
birth. We also find evi dence suggesting that lon ger birth inter vals may be pro tec tive 
for moth ers’ and fathers’ men tal health in the shortterm after birth, but the lack of 
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 con sis tency in the find ings for the sep a rate ana ly ses of the peri ods 1–5 and 6–11 
months after birth sug gests that we should be cau tious about overinterpreting these 
results. The sim i lar find ings for men and for women in both fixed-effects mod els and 
other mod els are note wor thy, par tic u larly given that the hypoth e sized mech a nisms 
linking spac ing to later health out comes give us rea son to expect large sex dif fer ences 
in phys i o log i cal effects and daytoday childrearing effects.

Our anal y sis of longterm out comes shows that very short and lon ger aver age birth 
inter vals increase the prob a bil ity of careseek ing for phys i cal health prob lems. The 
sim i lar ity of the pat terns for men and women sug gests that the results might be driven 
by the stress of rais ing closely spaced chil dren rather than neg a tive con se quences 
related to peri na tal out comes directly asso ci ated with the preg nancy. Alternatively, it 
might sug gest that sim i lar selec tion pro cesses for men and women pro duce sim i lar 
results for the rela tion ship between birth spac ing and longterm health. The neg a tive 
effect of long birth inter vals in these ana ly ses is also plau si bly related to the lesser 
effec tive ness of sib ling fixed effects in con trol ling for unob served fac tors related to 
spac ing behav ior and health rel a tive to indi vid ual-level fixed effects. These sib ling 
com par i son mod els should argu  ably be seen as pro vid ing a more effec tive con trol for 
fam ily back ground fac tors than the indi vid ual fixed-effects mod els, which adjust for 
all  sta ble indi vid uallevel fac tors.

In the lit er a ture using sib ling fixed effects to esti mate the influ ence of birth spac ing 
on medium and longterm child out comes, the neg a tive effects of birth spac ing seem 
to be largely explained by var i ous forms of confounding (Barclay and Kolk 2017, 
2018; Barclay and Smith 2022). In con trast, we uncover evi dence that short and long 
birth inter vals, in par tic u lar, might neg a tively impact paren tal health, even after hold ing 
con stant unob served fac tors at the indi vid ual level and in the fam ily of ori gin. How
ever, we sug gest cau tion and advise against an over in ter pre ta tion of the find ings given 
that the abso lute dif fer ences remain very small. Our results are some what con sis tent 
with pre vi ous research by Hanley et al. (2017) but not Liu et al. (2021). These stud ies 
also used withinmother esti ma tors to exam ine the rela tion ship between birth spac
ing and sev eral spe cific health out comes, includ ing ges ta tional dia be tes, pre eclamp sia, 
begin ning the fol low ing preg nancy obese (Hanley et al. 2017), and SMM (Liu et al. 
2021). However, any com par i son between our find ings and those two stud ies must 
take into account the out comes con sid ered. They exam ined acute health out comes, 
whereas our health mea sure reflects a mix ture of acute and nonacute men tal and phys-
i cal health issues diag nosed by a GP, except for those issues judged to be preg nancy 
com pli ca tions or preg nancy-related (i.e., chap ter W in the International Classification 
of Primary Care [ICPC2]4). Further work on this topic that exam ines dif fer ent out
comes in dif fer ent peri ods after birth and across dif fer ent countries is needed.

4 Such issues include: W70 Puerperal infec tion/sep sis; W71 Infection com pli cat ing preg nancy; W72 
Malignant neo plasm related to pregnancy; W73 Benign/unspec. neo plasm/preg nancy; W75 Injury com
pli cat ing preg nancy; W76 Congenital anom aly com pli cate pregnancy; W78 Pregnancy; W79 Unwanted 
preg nancy; W80 Ectopic preg nancy; W81 Toxaemia of preg nancy; W82 Abortion spon ta ne ous; W83 
Abortion induced; W84 Pregnancy high risk; W85 Gestational dia be tes; W90 Uncomplicate labour/ 
deliv ery live; W91 Uncomplicate labour/deliv ery still; W92 Complicate labour/deliv ery livebirth; W93 
Complicate labour/deliv ery still birth; W94 Puerperal mas ti tis; W95 Breast dis or der in preg nancy other; 
W96 Complications of puer pe rium other; and W99 Disorder preg nancy/deliv ery, other.
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A poten tial prob lem with our mod els exam in ing health out comes 6–11 months 
after child birth is that there may already be a new preg nancy (which is much less 
likely when study ing out comes 1–5 months after deliv ery). The chance of such a 
preg nancy could be affected by the mother’s health (lead ing to the afore men tioned 
carryover prob lem in a sib ling anal y sis), but a preg nancy may also affect the moth
er’s health within the 6 to 11month period (even if preg nancyrelated dis eases are 
not counted)—cau sal ity may run both ways. In the pres ence of such an effect of an 
ongo ing preg nancy on the mother’s health and also an effect of a short pre vi ous inter
val on the chance of get ting preg nant again as quickly as within 6–11 months, the 
ongo ing preg nancy would be medi at ing the effect of the pre vi ous birth inter val length 
on mother’s health. In prin ci ple, then, one might want to con trol for the ongo ing preg
nancy to account for that path way to deter mine a more direct effect. Alternatively, 
the pre vi ous birth inter val length and the chance of an ongo ing preg nancy might be 
noncausally linked (pro duced by joint deter mi nants), mak ing con trol ling for the lat ter 
even more impor tant. However, one should be care ful about con trol ling for the ongo
ing preg nancy in this sit u a tion with a pos si ble twoway cau sal ity between preg nancy 
and the mother’s health, which might lead to so-called col lider bias. More spe cifi -
cally, if both the mother’s health and the pre vi ous inter val or its deter mi nants affect 
the chance of an ongo ing preg nancy, con trol ling for the lat ter pro duces an addi tional 
link between the pre vi ous birth inter val and the mother’s health, which con sti tutes 
the col lider bias.

The rel a tive degree to which our out come mea sure cap tures health ver sus dif fer
ences in health-seek ing behav ior requires reflec tion. Although this con cern is legit-
i mate, per haps par tic u larly in rela tion to men tal health, the indi vid ual-level fixed 
effects should be an effec tive tool for hold ing con stant the incli na tion to seek pro
fes sional help for a health prob lem. The sib ling com par i son mod els might also be 
effec tive, albeit to a lesser extent. Our indi vid ual fixed-effects mod els do not implic-
itly adjust for fac tors that vary over time. However, we explic itly adjust for par ity, 
edu ca tion, mar i tal sta tus, and change of copar ent to the extent that those fac tors vary 
between births.

As noted ear lier, the ACOG advises moth ers to wait at least 6 months between 
preg nan cies (ACOG 2019). Overall, we do not find strong evi dence to sup port the 
ACOG’s rec om men da tion for the out comes we study (i.e., GP con sul ta tions for men
tal or phys i cal health con cerns). Nevertheless, some of our ana ly ses sug gest mildly 
worse out comes for moth ers who give birth after very short birth inter vals. Further, the 
ACOG rec om men da tion could be valid for such mater nal health out comes as adverse 
preg nancy out comes (CondeAgudelo et al. 2007). Therefore, fur ther research that 
accounts for unob served indi vid ual het ero ge ne ity is needed before phy si cians and 
poten tial moth ers dis card the ACOG’s rec om men da tions.

Despite some lim i ta tions, our study makes an impor tant con tri bu tion to the lit er
a ture. We pro vide “more causal” esti ma tes that bet ter adjust for more unob serv able 
fac tors than pre vi ous research on this topic. Our results gen er ally sug gest that par
ents with par tic u larly short or long inter vals between births might have more health 
issues than par ents with birth inter vals of approx i ma tely 18–30 months, but they 
prin ci pally indi cate that the stron gest effects are con cen trated around the neg a tive 
effects of short inter vals on moth ers’ men tal health. We urge cau tion in gen er al iz ing 
these find ings beyond the Nor we gian con text. Norway has a gen er ous wel fare state 
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that pro vi des excel lent pre na tal care and highly sub si dized childcare, which could 
mod er ate the adverse effects of very short or long birth inter vals. Nevertheless, our 
obser va tion of some neg a tive effects of birth spac ing in a con text pro vid ing sub
stan tial sup port for par ents sug gests that the neg a tive effects of more extreme birth 
spac ing might be worse in less gen er ous con texts. We address the effect of birth 
spac ing on gen eral health fol low ing a preg nancy, includ ing the longterm effects 
of preg nancy com pli ca tions. However, our anal y sis is less appro pri ate for under
stand ing whether birth inter vals directly affect preg nancy com pli ca tions, a topic that 
has been cen tral in much pre vi ous research on the neg a tive health con se quences of 
short birth inter vals. Further work, par tic u larly addi tional ana ly ses of highqual ity 
pop u la tionlevel data using meth ods that can adjust for unob served het ero ge ne ity, is 
essen tial for fur ther devel op ing our under stand ing of the effects of spac ing behav ior 
on paren tal health. ■
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