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Abstract.
Background: Race/ethnicity is associated with differences in reproductive history and cognition individually, yet it remains
an understudied factor in the relationship between parity and later-life cognition.
Objective: To evaluate if the association between parity and cognition differs between racial/ethnic groups.
Methods: Participants included 778 older, postmenopausal women from the Health and Nutrition Examination Survey
(Latina: n = 178, Non-Latino Black [NLB]: n = 169, Non-Latino White [NLW]: n = 431) who self-reported at least one birth.
Cognitive outcomes included working memory, learning memory, and verbal fluency. Covariates included age, education,
cardiovascular and other reproductive health factors, adult socioeconomic status (SES) and depressive symptoms. We fit a
series of linear models to examine a) whether parity was associated with cognitive functioning, b) if this association varied
by race/ethnicity through parity by race/ethnicity interactions, and c) individual parity with cognition associations stratified
by race/ethnicity.
Results: In the full sample, parity was significantly negatively associated with Digit Symbol Substitution Test (DSST)
performance (b = –0.70, p = 0.024) but not Animal Fluency or word-list learning and memory. Tests of race/ethnicity-by-parity
interactions were not statistically significant (ps > 0.05). However, stratified analyses by race/ethnicity showed a differential
effect of parity on DSST performance, such that parity was significantly negatively associated with DSST performance
(b = –1.66, p = 0.007) among Latinas but not in NLWs (b = –0.16, p = 0.74) or NLBs (b = –0.81, p = 0.191).
Conclusion: Among Latina, but not NLB or NLW women, greater parity was associated with worse processing
speed/executive functioning later in life. Further research is needed to understand the mechanisms driving racial/ethnic
differences.
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INTRODUCTION

Sex differences in age-related cognitive decline,
as well as the incidence of Alzheimer’s disease and
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related dementias (ADRD) [1–5], have motivated
researchers to examine potential underlying mecha-
nisms, including female-specific factors. Pregnancy,
in particular, is an experience unique to females that
is accompanied by significant physiological changes
[6–9]. Reproductive hormones (e.g., estradiol and
estrogen), which are hypothesized to be neuropro-
tective [10, 11], rise drastically during pregnancy,
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increasing by as much as 300-fold across the 40-week
gestational period [12–14]. Pregnancy is also asso-
ciated with changes in immune functioning, risk of
metabolic disorders, and brain physiology [15–19].
The impact of pregnancy on these physiological sys-
tems, however, is not always consistent over the life
course. For example, studies suggest that parous,
compared to nulliparous women, may have 20%
less circulating estrogen [20], and this difference
appears to persist after menopause [21]. Large epi-
demiological studies have shown that greater parity
is associated with an increased risk of ADRD [6–9],
reduced age of ADRD onset [22], greater density of
neuritic plaques and neurofibrillary tangles [23], and
reduced hippocampal volume [24].

In contrast to the literature on ADRD, evidence for
the association between parity and cognition is more
inconsistent, with some studies reporting that higher
parity is associated with worse cognition [25–27],
some reporting the opposite (i.e., higher parity is
associated with better cognition) [28], and others
reporting no significant associations [29]. Mental
status (e.g., scores on the Mini-Mental State Exam
[MMSE]) has repeatedly been associated with cog-
nition: evidence of a detrimental effect of parity was
detected in a large Chinese and smaller American
cohort [27, 30], yet in the Women’s Health Study
higher parity was associated with better mental status
[28]. Parity has also been linked to cognitive per-
formance in specific domains. For example, greater
parity was associated with worse verbal memory
on a list learning task [as assessed by Consor-
tium to Establish a Registry for Alzheimer’s Disease
(CERAD) word learning (CERAD-WL) and delayed
recall (CERAD-DL)] [27]. However, data from the
Bogalusa Heart Study suggest that nulliparous, when
compared to parous women, performed better on
assessments of verbal story memory (Logical Mem-
ory 1 & 2) and executive functioning (Symbol Digit
Coding Modality, Trails A & B, and Digit Span),
yet higher parity was not associated with cognition
[31]. The mixed nature of the literature on the parity-
cognition association suggests other factors might be
at play.

Race/ethnicity is a factor that remains understudied
in the parity and cognition literature, despite the fact
that race/ethnicity has been independently associated
with various aspects of female reproductive history
and cognitive performance. Compared to Non-Latino
White (NLW) women, both Latina and Non-Latino
Black (NLB) women have a younger mean age of
menarche [32, 33], a younger mean age of first

pregnancy [34], and have greater rates of grand mul-
tiparity (i.e., give birth to five or more children) [35].
Regarding race/ethnicity differences in cognitive per-
formance, when compared to NLWs, Latinos/as, and
NLBs experience increased rates of cognitive decline
in older age, as well as higher rates of mild cognitive
impairment and ADRD [36–40]. Differences in cog-
nitive functioning and rate of decline are also present
among women from different racial backgrounds.
Avila et al. [41] showed that among community-
living Medicare recipients, NLW women performed
better than NLB and Latina women in cognitive tasks
of memory, language, and visual-spatial ability. Also,
compared to NLW women, NLB women showed a
steeper decline in memory.

Socioeconomic (SES) status and education have
been proposed as the main drivers of the dispari-
ties in cognitive outcomes between NLW, NLB, and
Latinos/as; however, several studies have shown that
adjusting for SES and education attenuates these dis-
parities but does not eliminate them [40, 42–44]. SES,
notably, has been shown to be significantly associ-
ated with pregnancy factors (e.g., lower early-life
SES is associated with higher rates of pregnancy
and at a younger age) [45, 46] and to also medi-
ate the association between pregnancy history and
later-life cognition in a racially/ethnically diverse
sample in the United States [47]. Among Latinos/as,
cognitive functioning may also be influenced by fac-
tors related to their degree of acculturation (e.g.,
length of residence in the US, foreign-or native-born,
and English proficiency) [48–50]. Indeed, current
research suggests that Latinos/as with higher accul-
turation performed better on cognitive tasks than
those with less acculturation, but the rate of change in
cognition over time tends to be similar across levels
of acculturation [50, 51].

Considering that racial differences exist in both
reproductive factors and cognition, it is plausible
that racial differences would also exist in the par-
ity and cognition association. To our knowledge, few
studies have included Latinas and NLB women in
their samples and none have explored the moderat-
ing effect of race/ethnicity in the parity and cognition
association. Among women of Mexican heritage liv-
ing in the United States and Mexico, parity has a
more consistently detrimental association with cog-
nition compared to more mixed findings for the parity
and cognition association among NLW and Asian
women [25, 26]. Namely, Saenz et al. [26] utilized
the data of 11,380 Mexican men and women from
the Mexican Health and Aging Study to examine the
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association between number of children and cognitive
functioning. In this study, Saenz found that having
6 + children was associated with worse global cog-
nition (as assessed by the Cross-Cultural Cognitive
Examination), regardless of sex. Similarly, Rote and
Angel [25] used the Hispanic Established Populations
for the Epidemiologic Study of the Elderly sample
(n = 2,779), which consisted of United States- and
Mexican-born individuals living in the United States
and found that women with 5 + children, compared to
women with 2–4 children, are a higher risk for cog-
nitive impairment and at a faster rate (as measured
by MMSE). To the best of our knowledge, the pre-
viously mentioned studies performed by Harville et
al. [30] and McLay et al. [31] are the only ones that
included an adequate representation of NLB women
in their sample (36.8% and 35% of the sample were
NLB women, respectively). It remains unknown if
the parity and cognition association differs between
racial groups, as none of the aforementioned studies
provided information on race/ethnicity -stratified or
-moderation analyses.

The goal of the present study was to better under-
stand the associations between race/ethnicity, parity,
and individual cognitive domains (memory, verbal
fluency, and executive functioning) among NLW,
NLB, and Latinas in the United States. Furthermore,
we aimed to determine whether measurements of pre-
ferred language and acculturation affect the parity and
cognition association among Latina women, as these
factors are more likely to vary within this community.

METHODS

Study population

Data were obtained from the National Health
and Nutrition Examination Survey (NHANES). The
NHANES is a cross-sectional, population-based
sample composed of a representative sample of
adults and children living in the United States. The
NHANES annually collects demographic, socioe-
conomic, dietary, and health-related information
through a combination of surveys and medical exam-
inations and makes these data freely available. The
present study utilized the 2011–2012 and 2013–2014
waves as these were the only available waves with
both reproductive history information and cognitive
data. All participants provided informed consent prior
to data collection. Data collection protocols were
reviewed and approved by the Institutional Review

Board. Additional details regarding the NHAMES
can be found at: http://www.cdc.gov/nchs/nhanes.

Women self-identifying as Asian (N = 55) or other
race/multi-race (N = 19) were excluded due to their
small sample size. Power calculations were per-
formed to explore if a sample of 55 would be sufficient
to detect small (d = 0.2) [52] effect sizes, as those
commonly reported in the parity and cognition lit-
erature. With a significance criterion of � = 0.05 and
power = 0.80, and 10 covariates, the minimum sample
size needed would be n = 91.

Nulliparous women were excluded from the main
analyses (n = 117; sensitivity analyses including nul-
liparous women are described below) because data to
properly characterize reason(s) for nulliparity were
unavailable. Many reasons exist for women to decide
not to have children, and nulliparity can be an indi-
cator of infertility. Infertility in women can be an
indicator of worse underlying health and may be
caused by factors also associated with cognition
(e.g., autoimmune disorders, endometriosis, primary
ovary insufficiency) [53–55]. Alternatively, nullipar-
ity can be a choice that does not reflect underlying
health concerns for some women. Furthermore, nulli-
parous women could not be included in primary linear
regression models as we included age at first birth as
a covariate in all our models. Previous literature has
shown that the timing of birth (e.g., age at first birth)
is associated with cognitive outcomes and dementia
risk [56–58]. Only 3 women reported having more
than 10 live births; thus, they were also excluded.

Outcomes of interest: cognitive functioning

All cognitive examinations were performed face-
to-face by trained interviewers in the participant’s
preferred language of testing (e.g., English, Span-
ish). Cognitive functioning was assessed by 1) the
CERAD-WL) and CERAD-DL subtests [59], 2) the
Animal Fluency test (AF) [60], and 3) the Digit Sym-
bol Substitution test (DSST) which reflect learning
and memory, semantic fluency, and executive func-
tioning cognitive domains, respectively [61]. In the
CERAD-WL learning trials, participants are asked
to read aloud ten unrelated words, one at a time,
and then immediately recall them. The CERAD-DL
delayed word recall occurred approximately 8–10
minutes from the start of the word learning trials.
The maximum score possible on each trial is 10. In
the AF test, participants are asked to name as many
animals as possible in one minute. A point is given
for each named animal. The DSST assesses several

http://www.cdc.gov/nchs/nhanes
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components of executive functioning (e.g., process-
ing speed, sustained attention, and working memory).
During this test, participants are asked to transcribe
symbols to corresponding numbers according to a key
located at the top of the page as fast as they can during
a two-minute time frame. The score is calculated as
the total number of correct matches. Raw cognitive
scores were used as outcomes.

Exposure

Parity was defined as the number of deliveries
resulting in a live birth (continuous variable, range
1–10). This data was obtained through self-report via
the Reproductive Health Questionnaire. (more infor-
mation about the questionnaire can be found here:
https://wwwn.cdc.gov/nchs/nhanes/continuousnhane
s/questionnaires.aspx?BeginYear = 2011).

Reproductive health variables

Data on female reproductive history [oral contra-
ceptive use (ever or never used), age at first pregnancy
(continuous variable), and age at last menstrual
period (continuous variable)] were obtained through
self-report via the Reproductive Health Question-
naire.

Covariates

Demographic covariates were age at assessment
and race/ethnicity (Latino, NLB, or NLW) which
were self-reported during in-home interviews and
in the participant’s preferred language (English or
Spanish). SES covariates included education (less
than 9th grade, less than a high school degree,
high school/GED, some college/associates degree,
college graduate or above) and family poverty-to-
income ratio (PIR; smaller family PIR suggests a
lower family income level). Health factor covari-
ates included body mass index (BMI), self-reported
history of diabetes (yes/no), history of hypertension
(yes/no; indicated by either self-report, systolic blood
pressure ≥ 140, diastolic blood pressure ≥ 90, or use
of antihypertensive medication), and cardiovascular
diseases (CVD; a composite score generated from
summing the following self-reported health informa-
tion: stroke, congestive heart failure, coronary heart
failure, heart attack, angina pectoris). Depressive
symptomatology over the past two weeks was mea-
sured using the Patient Health Questionnaire (PHQ),

in which greater scores indicate higher risk of depres-
sion [62].

Level of acculturation in the Latina portion of the
sample was assessed using the Multi-Ethnic Study of
Atherosclerosis (MESA) criteria. The MESA criteria
utilize information on three proxies of accultura-
tion: nativity (United States-born or foreign-born),
language spoken at home, and years in the United
States to create a total acculturation score (0 to
5), where lower scores indicate lower levels of
acculturation. Kandula and colleagues [49] provide
specific details on calculating the MESA accultur-
ation score. Previous literature has established a
significant cross-sectional association between lower
MESA acculturation scores and lower global cog-
nition in a sample of diverse Latinos in the United
States [48]. Preferred language during cognitive test-
ing (English or Spanish) was also included as a
covariate in the Latina-only secondary analyses (see
below).

Data analyses

ANOVA and chi-square tests were used to exam-
ine differences in key demographic variables by
race/ethnicity in our full sample. All linear regression
models were fit using the stats package (version 3.6.2)
[63] in R (Version 1.3.1093). In model set 1, linear
models were used to determine associations between
race/ethnicity (three-level categorical variable with
Latinas as the reference group) and each of the raw
cognitive scores (DSST, AF, CERAD-WL, CERAD-
DL). All linear regression models covaried for oral
contraceptive use, age at first pregnancy, age at last
menstrual period, age at assessment, education, PIR,
BMI, history of diabetes, history of hypertension,
CVD, and PHQ.

Model set 2 was comprised of linear models
that included all described terms plus a parity by
race/ethnicity interaction term to examine whether
the effect(s) of parity on cognition varied as a func-
tion of race/ethnicity. Further, in Model set 3, Model
set 1 was repeated with the analysis stratified by
race/ethnicity (Latina, NLB, NLW).

Secondary analyses were performed to evaluate the
effect of acculturation and preferred language during
cognitive testing in the parity and cognition asso-
ciation. ANOVA and chi-square tests were used to
examine differences in key demographic variables
by preferred language (English or Spanish) in our
sample of only Latinas. For Model set 4, analyses
were performed in a sample of Latina women for

https://wwwn.cdc.gov/nchs/nhanes/continuousnhanes/questionnaires.aspx?BeginYearprotect kern +.1667emelax =protect kern +.1667emelax 2011
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whom measures of were available (n = 156–171) to
examine whether these factors affect the association
between parity and cognition among Latinas living
in the United States. In all models, statistical signifi-
cance was regarded as two-sided p < 0.05.

Supplemental analyses

In order to examine the non-linear effects of
parity on cognition, model sets 1, 3, and 4 were
repeated with the addition of a quadratic parity term
(See Supplemental model sets 1, 2, and 3, respec-
tively). To assess the effect of including nulliparous
women in our sample, model sets 1–4 as well as
Supplemental model sets 1–3 were repeated (see
Supplemental model sets 4–10). The regression mod-
els that included nulliparous women (Supplemental
model sets 4–10) could not covary for age at first preg-
nancy, as this information is not available to them. All
other covariates included in the main models were
included.

RESULTS

Descriptives

Of the 778 women who met the inclusion crite-
ria for the present analyses, 178 (22.8%) described
themselves as Latina, 431 (55.26%) as NLW, and 169
(21.66%) as NLB. On average, Latinas scored signif-
icantly worse on the CERAD-WL, CERAD-DL, AF,
and DSST compared to NLB and NLW women. Lati-
nas were also, on average, significantly younger, less
educated, reported lower history of oral contracep-
tive use, higher parity, higher PHQ scores (indicating
a higher risk for depression), lower history of hyper-
tension, and lower PIR compared (indicating a lower
family income) to NLW and NLB women. Latinas
and NLB women, compared to NLW women, had
higher rates of diabetes, higher BMI, and younger
age of first pregnancy (Table 1).

Main associations between parity with cognition
for the overall sample

In model set 1, parity was significantly and neg-
atively associated with DSST scores (b = –0.70,
p = 0.024) but not CERAD-WL (b = 0.70, p > 0.05),
CERAD-DL (b = 0.00, p > 0.05) or AF (b = –0.05,
p > 0.05). Race/ethnicity was also significantly asso-
ciated with cognitive performance on all tasks.
Namely, NLW, compared to Latinas, performed

significantly better in the CERAD-WL (b = 1.21,
p = 0.006), CERAD-DL (b = 0.59, p = 0.008), AF
(b = 1.48, p = 0.002), and DSST tests (b = 8.80,
p < 0.001). Furthermore, NLB women, compared
to Latinas, performed significantly worse in the
AF (b = –2.18, p < 0.001) test. No significant dif-
ferences were found between NLB women and
Latinas in CERAD-WL, CERAD-DL, or DSST
scores (ps > 0.05) (Table 2).

Race/ethnicity modifications of the associations
between parity with cognition

In model set 2, race/ethnicity-by-parity interac-
tions were not significantly associated with any
cognitive outcomes (ps > 0.05). However, planned
stratified analyses by race/ethnicity showed a differ-
ential effect of parity on cognition by race/ethnicity.
For Latinas, there was a significant negative asso-
ciation between parity and performance on DSST
(b = –1.66, p = 0.007), which was not observed for
NLW (b = –0.16, p > 0.05) or NLB women (b = –0.81,
p > 0.05) (Table 3). Planned contrasts indicated that
there was a differential effect of parity on DSST
between Latina and NLW women (b = 1.37, p = 0.04),
but not between Latina and NLB women (b = 0.96,
p > 0.05), or NLW and NLB women (b = –0.41,
p > 0.05) in DSST performance (Fig. 1).

Secondary analyses: Examinations of
acculturation and language at testing in the
parity and cognition associations among Latinas

Latinas who were tested in Spanish (n = 79) had
less formal education, higher PHQ scores (indi-
cating a higher risk for depression), higher parity,
lower PIR (indicating a lower family income), lower
MESA acculturation scores (indicating lower levels
of acculturation), and scored significantly worse on
the CERAD-WL, CERAD-DL, AF, and DSST tests
compared to those that completed the assessments in
English (n = 74; Table 4).

In model set 4, including MESA acculturation
scores and language of cognitive testing, resulted in a
marginal improvement in the overall model predict-
ing DSST performance R2 and R2 adjusted scores
(0.639/0.602 versus 0.670/0.629, respectively). Par-
ity remained significantly and negatively associated
with DSST performance among Latina women
after including MESA acculturation scores and lan-
guage preference during cognitive testing (b = –1.54,
p = 0.013) (Table 5).
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Table 1
Characteristics of the participants stratified by race/ethnicity

Continuous variables (mean, SD) Latina
n = 178

Non-Latino
White n = 431

Non-Latino
Black n = 169

pa

Age at cognitive testing 67.1 (6.0) 71.7 (6.9) 67.2 (6.2) <0.001
Age at first pregnancy 21.9 (5.3) 22.7 (4.4) 21.3 (5.0) 0.004
Parity (Number of children) 3.7 (2.2) 2.9 (1.5) 3.1 (1.9) <0.001
Age at last menstrual period 46.3 (7.2) 45.5 (8.4) 44.9 (9.1) 0.29
BMI 30.7 (6.7) 29.2 (6.6) 33.1 (9.0) <0.001
Cardiovascular disease composite scoreb 0.3 (0.7) 0.4 (0.9) 0.3 (0.7) 0.312
Poverty income ratio (PIR) 1.9 (1.4) 2.7 (1.6) 2.2 (1.5) <0.001
Depressive symptoms (PHQ) 7.3 (5.8) 4.7 (4.3) 5.6 (4.8) <0.001
CERAD Word Learning 18.2 (4.6) 20.1 (4.6) 19.4 (5.0) <0.001
CERAD Delayed Recall 5.7 (2.3) 6.4 (2.3) 6.0 (2.3) 0.005
Animal Fluency 15.5 (4.9) 17.6 (5.4) 14.3 (5.1) <0.001
Digit Symbol Substitution test 39.3 (18.1) 52.4 (15.9) 44.4 (15.2) <0.001
Categorical variables (n, %)
Education <0.001

Less than 9th grade 60 (33.7) 16 (3.7) 11 (6.5)
Less than a high school degree 32 (18.0) 59 (13.7) 39 (23.1)
High School/GED 30 (16.9) 115 (26.7) 52 (30.8)
Some college/Associates Degree 47 (26.4) 154 (35.7) 47 (27.8)
College graduate or above 9 (5.1) 87 (20.2) 20 (11.8)

Oral contraceptive use (Ever) 97 (54.5) 270 (62.6) 130 (76.9) <0.001
Hypertension history (Yes) 126 (70.8) 316 (73.3) 139 (82.2) 0.031
Diabetes history (Yes) 55 (30.9) 100 (23.2) 57 (33.7) 0.015
aANOVA and chi-square tests. Bold values denote statistical significance at the p < 0.05 level. bCardiovascular
disease composite score = stroke+congestive heart failure+coronary heart failure+heart attack+angina pectoris.

Table 2
Main effect examination of the relationships between parity, race/ethnicity, and cognitive outcomes

Predictors Estimates p Estimates p Estimates p Estimates p

Latinas (ref.)
NLW 1.21 0.006 0.59 0.008 1.48 0.002 8.80 <0.001
NLB 0.04 0.934 –0.10 0.687 –2.18 <0.001 –0.96 0.514
Parity 0.07 0.467 0.00 0.955 –0.05 0.650 –0.70 0.024
Observations 780 780 776 746
R2/R2 adjusted 0.251/0.234 0.183/0.165 0.303/0.287 0.509/0.498

Model Set 1; NLW, Non-Latino White; NLB, Non-Latino Black. All models were adjusted for: age at cognitive
testing, age at first pregnancy, age at last menstrual period, BMI, cardiovascular disease (CVD) composite score,
poverty income ratio (PIR), depressive symptoms (PHQ), education, history of oral contraceptive use, hypertension
history, diabetes history. Bold values denote statistical significance at the p < 0.05 level.

Supplemental analyses: Associations between
parity (quadratic) with cognition

There was no evidence of a non-linear association
between parity and CERAD-WL or CERAD-DL in
the overall sample, interactive models, and stratified
analyses. However, in both the overall sample and
the Latina-stratified samples, there was a curvilinear
decrease in AF scores as a function of higher parity.
In the Latina-only sample, the non-linear associa-
tion between parity and AF remained significant after
adjusting for MESA acculturation and preferred lan-
guage during cognitive testing (Supplemental model
set 3). A similar pattern emerged between parity and

DSST but only in the NLW sample (Supplemental
model set 2).

The inclusion of nulliparous women into the
regression models only modestly changed the pat-
tern of results. The association between parity and
DSST became marginally significant in the overall
sample and interactive models (Supplemental models
4 and 5) but remained significant in the Latina-only
sample (Supplemental model 6). However, the asso-
ciation between parity and DSST in the Latina-only
sample with nulliparous women was no longer signif-
icant when covarying for MESA acculturation scores
and language preference (Supplemental model set 7).
Similarly, the inclusion of nulliparous women atten-
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Table 3
Race/ethnicity stratified analyses in the associations between parity with cognition

Non-Latino White
CERAD Word Learning CERAD Delayed Recall Animal Fluency Digit Symbol

Predictors Estimates p Estimates p Estimates p Estimates p
Parity 0.06 0.681 –0.01 0.850 –0.16 0.337 –0.16 0.742
Observations 431 431 428 421
R2/R2 adjusted 0.225/0.197 0.188/0.159 0.314/0.289 0.421/0.400

Latina
CERAD Word Learning CERAD Delayed Recall Animal Fluency Digit Symbol

Predictors Estimates p Estimates p Estimates p Estimates p
Parity 0.06 0.742 –0.04 0.649 –0.15 0.482 –1.66 0.007
Observations 179 178 177 162
R2/R2 adjusted 0.415/0.361 0.294/0.228 0.249/0.179 0.639/0.602

Non-Latino Black
CERAD Word Learning CERAD Delayed Recall Animal Fluency Digit Symbol

Predictors Estimates p Estimates p Estimates p Estimates p
Parity 0.10 0.682 0.06 0.581 0.04 0.874 –0.81 0.191
Observations 170 171 171 163
R2/R2 adjusted 0.181/0.101 0.218/0.142 0.214/0.138 0.446/0.390

Model set 3. All models were adjusted for: age at cognitive testing, age at first pregnancy, age at last menstrual period, BMI, cardiovascular
disease (CVD) composite score, poverty income ratio (PIR), depressive symptoms (PHQ), education, history of oral contraceptive use,
hypertension history, diabetes history. Bold values denote statistical significance at the p < 0.05 level.

Fig. 1. Association between Predicted DSST scores and Parity
by Race/Ethnicity. NLB, Non-Latino Black; NLW, Non-Latino
White. Models was adjusted for age at cognitive testing, age at
first pregnancy, age at last menstrual period, BMI, cardiovascu-
lar disease (CVD) composite score, poverty income ratio (PIR),
depressive symptoms (PHQ), education, history of oral contracep-
tive use, hypertension history, diabetes history.

uated the non-linear association between parity and
DSST performance in the NLW-only sample (Sup-
plemental model set 9).

DISCUSSION

In this racially/ethnically diverse community-
dwelling sample of women, we found that greater
parity was associated with worse processing
speed/executive functioning, and this appeared to be
driven by Latinas (predominantly from Mexican her-
itage), not NLW or NLB women. Among Latinas,
each additional live birth, on average, resulted in
a 1.66 decrease in DSST score. Additionally, the
associations between parity and DSST performance
among Latinas remained significant after adjusting
for numerous sociodemographic and health factors
in addition to preferred language during cognitive
testing and acculturation level. No significant asso-
ciations were found between parity, learning, and
memory, suggesting parity might affect cognition in
a domain-specific manner. Similarly, neuroimaging
studies have shown that giving birth is associated with
declines in the volume of brain areas that are part of
the executive system (e.g., frontal and temporal brain
regions) [64]. Our findings highlight the importance
of race/ethnicity in the parity and cognition associa-
tion and the need for future studies to include more
diverse samples and examine culturally-relevant vari-
ables (e.g., language preference). Furthermore, our
results also contribute to the larger body of work
showing how risk factors for cognitive decline and
dementia may affect different racial/ethnic groups
[65].
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Table 4
Characteristics of the Latinas stratified by preferred language during cognitive testing

Continuous variables (mean, SD) English n = 74 Spanish n = 79 pa

Age at Cognitive Testing 66.5 (6.1) 66.3 (5.3) 0.864
Age at first pregnancy 22.7 (6.1) 21.2 (4.0) 0.079
Parity 3.1 (1.7) 4.1 (2.0) 0.001
Age at last menstrual period 46.4 (7.9) 46.2 (6.7) 0.855
BMI 30.5 (6.1) 30.6 (7.0) 0.942
Cardiovascular disease composite scoreb 0.3 (0.8) 0.2 (0.6) 0.267
Poverty income ratio (PIR) 2.3 (1.4) 1.6 (1.3) 0.002
Depressive symptoms (PHQ) 6.3 (5.5) 8.3 (5.8) 0.033
MESA acculturationc 3.9 (0.9) 2.0 (0.9) <0.001
CERAD Word Learning 20.6 (4.1) 17.3 (3.9) <0.001
CERAD Delayed Recall 6.6 (2.3) 5.4 (1.9) <0.001
Animal Fluency 16.7 (4.9) 15.5 (4.7) 0.12
Digit Symbol Substitution test 49.9 (16.6) 30.9 (13.8) <0.001
Categorical variables (n, %)
Education <0.001

Less than 9th grade 5 (6.8) 38 (48.1)
Less than a high school degree 12 (16.2) 15 (19.0)
High School/GED 17 (23.0) 13 (16.5)
Some college/Associates Degree 34 (45.9) 10 (12.7)
College graduate or above 6 (8.1) 3 (3.8)

Oral contraceptive (Ever) 51 (68.9) 41 (51.9) 0.047
Hypertension history (Yes) 55 (74.3) 53 (67.1) 0.421
Diabetes history (Yes) 22 (29.7) 25 (31.6) 0.935

aANOVA and chi-square tests. Bold values denote statistical significance at the p < 0.05 level. bCardiovascular
disease composite score = stroke+congestive heart failure + coronary heart failure + heart attack + angina pec-
toris. cRange 0–5 where lower scores indicate lower levels of acculturation.

Table 5
Examination of the effect of acculturation and preferred language during cognitive testing in the association between parity and cognitive

outcomes among Latinas

CERAD Word Learning CERAD Delayed Recall Animal Fluency Digit Symbol

Predictors Estimates p Estimates p Estimates p Estimates p
Parity 0.18 0.302 0.04 0.696 –0.19 0.394 –1.54 0.013
MESA Acculturation
total score

0.28 0.392 0.18 0.309 0.33 0.424 1.33 0.204

Cog tests taken in
English (Ref.)
Cog tests taken in
Spanish

–1.83 0.039 –0.50 0.303 0.93 0.405 –6.64 0.021

Observations 171 170 169 156
R2/R2 adjusted 0.445/0.383 0.299/0.220 0.228/0.141 0.670/0.629

Model set 4. All models were adjusted for: age at cognitive testing, age at first pregnancy, age at last menstrual period, BMI, cardiovascular
disease (CVD) composite score, poverty income ratio (PIR), depressive symptoms (PHQ), education, history of oral contraceptive use,
hypertension history, diabetes history. Bold values denote statistical significance at the p < 0.05 level.

Some of our findings are in agreement with previ-
ous literature supporting the overarching hypothesis
of a detrimental effect of increased parity on cogni-
tion but provide a more nuanced perspective. Much
of this literature has used brief cognitive screeners
[7, 24–26, 66, 67], whereas we examined specific
cognitive domains. In the present study, process-
ing speed/executive functioning, but not learning
and memory, appeared to be negatively impacted by
higher parity, whereas other studies using domain-

specific testing have found that learning and memory
are equally or more sensitive. For instance, Heys
and colleagues [27] reported significant associations
between parity and verbal immediate and delayed
verbal learning and memory, such that higher parity is
associated with worse performance, while other stud-
ies found no association between parity and semantic
fluency, verbal and working memory [29]. Direct
comparisons with other studies, as well as incom-
patibility in results, could be due to several reasons,
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such as the sample country of origin (e.g., NHANES
is a United States sample and may not be general-
ized to groups outside the United States) [27]; study
design (cross-sectional versus longitudinal) and par-
ity operationalization (continuous versus categorical
variable with different levels) [24, 25, 28]. Regarding
the latter, when we examined parity as a quadratic
term, we observed a significant non-linear associ-
ation between parity and verbal fluency, such that
among Latina and NLW women, parity appears to be
associated with lower scores on AF, particularly for
women at the higher end of the parity range. Notably,
this nonlinear association was only seen among the
Latina and NLW women and may have been driven
by individuals at the higher end of the parity spec-
trum. Our findings warrant further exploration within
ethnic/racial groups with larger sample sizes.

Mixed findings between studies, more importantly,
could also be due to demographic differences in the
studies (e.g., race/ethnicity, education, age, etc.) [29]
and the absence of race/ethnicity stratified or par-
ity by race/ethnicity interactions [31]. In the present
study, race/ethnicity differences in the association
between parity and processing speed/executive func-
tioning performance were small but present even after
controlling for SES or health-related factors (e.g., car-
diovascular disease). Another study in the NHANES
cohort [47] observed that level of education and
adult SES (aSES) attenuated the effect of parity on
working memory/processing speed when controlling
for race/ethnicity. However, when we examined this
cohort by race/ethnicity grouping, parity remained
a significant predictor of processing/executive func-
tioning among Latinas when controlling for these
sociodemographic factors, suggesting that other
factors may be driving the parity and cognition asso-
ciation. Our study used the PIR variable as a proxy
for aSES, as previous work done by our group has
shown that PIR mediates the association between par-
ity and cognition [47]. Although PIR has shown to be
a valid proxy of aSES, it does not provide information
on early-life SES (e.g., household income, parents’
educational attainment, and occupation), which may
be critical for understanding race/ethnic differences
in parity and cognition association, as on average,
Latino and NLB households historically earn less
than NLWs, and to this day earn about 50% less
than NLW households [68]. Also, women with lower
early-life SES, on average, have higher rates of preg-
nancy, have children at a younger age, and report
higher rates of unintended pregnancies [45, 46]. Fur-
thermore, having children at a younger age and an

increased number of children are associated with
lower levels of educational attainment [69]. Given
that lower early-life SES is associated with lower edu-
cation and aSES, two factors strongly associated with
late-life cognitive function, it is plausible that early-
life SES may also mediate the association between
parity and cognition. Other non-pregnancy-related
factors may also explain race/ethnic differences in
the parity and cognition association. For example,
parenting stress has been shown to affect cognition
through chronic stress [70] and studies examining
race differences in parenting stress have shown that,
on average, parenting stress is highest among Latinas,
followed by NLB and NLW women [71].

Our study had several strengths, the most promi-
nent being a racially/ethnically diverse sample that
was well-representative of the United States popula-
tion in key demographic variables such as education
and income. Additionally, our study sample was
well-powered to detect small to medium effect sizes
(Cohen’s d = 0.2–0.5) [52], as those typically reported
in the parity and cognition literature. Nonetheless, our
study also had several limitations. First, the NHANES
cognitive battery is relatively limited, and future stud-
ies should include a more comprehensive cognitive
battery. Although limited, the NHANES research
team took extensive measurements to ensure a proper
and valid administration of the cognitive measure-
ments used in this study. Of particular note is that the
NHANES cognitive assessments were administered
by bilingual interviewers in the participant’s pre-
ferred language. Second, the cross-sectional nature
of our study does not allow us to differentiate if
parity truly drives faster cognitive decline or if long-
standing cognitive differences among women with
different parity exist. Third, nulliparous women were
not included in the main analyses as we didn’t have
information on reasons for nulliparity (i.e., we can-
not tell if not having children was a personal decision
or due to health related reasons or infertility). This
is of concern because infertility in women can be
an indicator of worse underlying health and may
be caused by factors also associated with cognition
[53–55]. Nonetheless, the inclusion of nulliparous in
the sensitivity analyses did not change our pattern of
results. Fourth, due to the limited sample size, we
were not able to include Asian women in our sample.
The United States Asian community, similar to the
Latino community, has a large immigrant presence;
thus, future studies should evaluate if measurements
of acculturation modify the parity and cognition asso-
ciation among Asian women.
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Conclusion and future directions

The present study provides evidence that the par-
ity and cognition association differs by racial/ethnic
group and might be domain specific. Specifically,
greater parity was significantly associated with worse
processing speed/executive functioning among Lati-
nas but not NLB or NLW women. No significant
associations were seen among any race/ethnic group
between parity and immediate and delayed verbal
learning. To our knowledge, our study is the first to
examine the role of race/ethnicity in the parity and
cognition association, highlighting the need for future
studies to include more diverse samples and examine
culturally-relevant variables such as language prefer-
ence and acculturation. Future studies would benefit
from a more comprehensive cognitive battery and
control for other important factors, such as early-life
SES and parenting stress.
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