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a b s t r a c t
Background: Having accurate knowledge of reproductive biology can help women to improve their general, sexual, and
reproductive health and assert their sexual and reproductive rights.
Methods: This cross-sectional study examined knowledge of three topics (age-related fertility decline, egg supply, fertile
period) among a national probability sample of 1,779 nonsterilized, English-speaking women (aged 18–29 years) in the
U.S. general population. Using bivariate and multivariable regressions, we assessed associations between knowledge of
these topics and individual characteristics.
Results: Most respondents were unmarried (63%), childless (78%), and intended to have children (65%); 51% did not
know whether they would have difﬁculty conceiving, and 44% had discussed fertility-related topics with a health care
provider. More respondents knew the age of marked fertility decline (62%) than the fertile period (59%) or that ovaries
do not continuously produce new eggs (45%); 22% knew all three topics, and 13% knew none. In multivariable analysis,
knowledge was positively associated (p < .001) with education, income, and having regular periods. Black and Asian
respondents and those for whom religion was very important were less likely (all p values < .01) than White and
nonreligious respondents to know all three topics. Knowledge was unrelated to relationship status, parity, childbearing
intentions, receipt of fertility-related counseling or services, self-perceived infertility risk, or health status; the relationship with Hispanic ethnicity approached but did not reach signiﬁcance (p ¼ .08).
Conclusions: Young U.S. women have incomplete knowledge of aspects of their reproductive biology; these knowledge
gaps could increase their risk of adverse health and reproductive outcomes. Policy-, provider-, and client-level
interventions are warranted to address these knowledge gaps.
Ó 2022 The Authors. Published by Elsevier Inc. on behalf of Jacobs Institute of Women's Health, George Washington University. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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Since the Great Recession (2008), U.S. fertility has declined,
and women’s average age at ﬁrst birth has increased (27 years in
2019) (Martin, Hamilton, Osterman, & Driscoll, 2021). In addition, U.S. women are having, on average, fewer children (1.7 in
2019) (Martin et al., 2021) than they intend (2.2 in 2013–2017)
(Hartnett & Gemmill, 2020). In afﬂuent Western countries,
reasons for delaying ﬁrst births include increased access to
effective contraception, workforce participation, and educational
and career opportunities; changing childbearing preferences;
increased cohabitation and later marriage; relationship instability; economic uncertainty; and policies that hinder
work–family balance (Mills, Rindfuss, McDonald, & te Velde,
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2011). Delaying childbearing until natural fertility is declining
increases the risks of infertility, involuntary childlessness, or
having fewer children than desired.
This study examines what young (aged 18–29 years) women in
the U.S. general population know about three reproductive biology
topics: age-related fertility decline (ARFD), egg supply or production in the ovaries, and the fertile period in the menstrual cycle.
Having accurate information about the reproductive system and
access to appropriate health care services, including (in)fertilityrelated care, support achieving optimal reproductive health and
enabling individuals’ right “to decide freely and responsibly the
number, spacing, and timing of their children” (Starrs et al., 2018).
Past studies show that knowledge of reproductive biology
varies by country, setting, and study population. Of the three
study topics, ARFD has received the most attention. In a systematic review of 71 fertility knowledge studies (Pedro, Brandao,
Schmidt, Costa, & Martins, 2018), more than 60 included at least
one question about age and fertility decline, 11 included at least
one question about the fertile period, and 5 included at least one
question about egg supply. For each topic, we review relevant
studies conducted in the United States and other Western
countries, prioritizing U.S. and non-U.S. studies of women in the
general population that measured knowledge of these topics
using questions similar to those used here.
ARFD
Women’s natural fertility declines gradually in their early 30s
and markedly after their mid-30s, ending 5–10 years before
menopause (American College of Obstetricians and Gynecologists
[ACOG], 2014; American Society for Reproductive Medicine
[ASRM], 2012, [ASRM], 2017). Knowledge of ARFD varies widely
across studies measuring it using either multiple-choice questions
about the age or age range when a marked decline in fertility
occurs or a true/false question about whether fertility begins a
marked or progressive decline after women’s mid-30s. In various
U.S. studies, ARFD knowledge was highest (79%) among healthy
women seeking gynecologic care (Gossett, Nayak, Bhatt, & Bailey,
2013), followed by 50%–73% among medical trainees (e.g., medical
students, residents) (Kudesia, Chernyak, & McAvey, 2017; Roberts,
Kudesia, Zhao, Dolan, & Rose, 2020; Yu, Peterson, Inhorn, Boehm,
& Patrizio, 2016), 40% among women in the general population
(Kudesia, Chernyak, et al., 2017), 39% among postresidency
obstetrician-gynecologists (Fritz et al., 2018), and 24% among female undergraduates (Peterson, Pirritano, Tucker, & Lampic,
2012). In studies of medical trainees (Kudesia, Chernyak, et al.,
2017; Yu et al., 2016) or postresidency obstetrician-gynecologists
(Fritz et al., 2018), 39%–47% overestimated the age when natural
fertility declines markedly. In general population studies outside
the United States, ARFD knowledge was 20 or more points higher,
ranging from 60% in the U.K. and Denmark (Vassard, Lallemant,
Nyboe Andersen, Macklon, & Schmidt, 2016) to 90% in Canada
(Daniluk, Koert, & Cheung, 2012).
Egg Supply
A woman is born with all the egg-containing follicles she will
ever have. The quantity and quality of eggs decline with age,
reducing chances of conception (ASRM, 2012). During their
reproductive years, women ovulate about 300 of the 1 to 2 million
eggs they are born with (ACOG, 2014). Most eggs degenerate
naturally and progressively, including when women are pregnant,
using hormonal contraception, or receiving infertility treatment

(ASRM, 2012). In a study (Lundsberg et al., 2014) of 1,000 women
in the U.S. general population, 59% correctly reported as false that
“Women’s ovaries continue to create new eggs,” and in a study
(Bavan, Porzig, & Baker, 2011) of U.S. undergraduate women, 89%
correctly reported as true that “A woman is born with all the eggs
she will ever have.” Two studies of childless women in Canada’s
general population found that 49% (Daniluk et al., 2012) and 52%
(Daniluk & Koert, 2015) correctly reported as true that “A woman’s
eggs are as old as she is.”
Fertile Period
Menstrual cycle patterns are an important indicator of
women’s overall health (ACOG, 2015). Menarche occurs at
approximately 12 years of age in the United States. By age 16,
ovulation and periods should occur regularly (ASRM, 2012),
about every 28 days (ACOG, 2020b). The probability of conception is highest during 6 days in the middle of the cycle (fertile
period) (ASRM, 2017). Irregular periods may signal potentially
serious health conditions (ACOG, 2015; Popat, Prodanov, Calis, &
Nelson, 2008; Wang et al., 2020) or irregular ovulation, making
conception difﬁcult. In studies of women in the general population, 42% of U.S. women (Berger, Manlove, Wildsmith, Peterson,
& Guzman, 2012) and 32% of Australian women (Hammarberg
et al., 2013) correctly identiﬁed the fertile period.
Studies of these three topics vary widely by study population
(general population, university students, medical trainees,
infertile or healthy patients), sample size and selection (nonprobability, probability), mode (online, face to face, mail), and
analytic strategies. Consequently, large differences in the results
are unsurprising. Additionally, identiﬁcation of individual factors
(e.g., sex, age, education) associated with knowledge of these
facts is incomplete because of sparse data and limited use of
bivariate or multivariable analyses.
This study seeks to advance the understanding of women’s
knowledge of these topics and its association with various individual characteristics. It overcomes some limitations of previous
studies by using data from a large probability sample of women
from the U.S. general population; examining knowledge of all three
topics, individually and together, in the same sample; and conducting multivariable analysis. The study helps to identify subgroups of women with knowledge differences. These results can be
used to improve and target counseling and educational efforts that
close knowledge gaps. For this study, female and woman refer to
individuals whose sex assigned at birth is female, fertility is the
ability of a woman to conceive, and infertility is being unable to get
pregnant after at least 1 year of trying (Centers for Disease Control
and Prevention, 2021). Reproductive biology knowledge is deﬁned
as knowledge of the three study topics, and fertility knowledge
refers to knowledge of various aspects of fertility and infertility and
may include one or more of the study topics.
Conceptual Framework
Although the study examines relationships between individual characteristics and knowledge of the three topics, we use
a health literacy framework (Paasche-Orlow & Wolf, 2007;
Squiers, Peinado, Berkman, Boudewyns, McCormack, 2012) to
guide the study and show conceptually how knowing these three
topics (prior knowledge) inﬂuences health literacy and ultimately health outcomes (Figure 1). Health literacy is deﬁned as
“The degree to which individuals have the capacity to obtain,
process, and understand basic health information and services
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KEY
Variables/relationships
examined in study

Individual Characteristics
Demographic
Race, Ethnicity,
Relationship Status,
Religiosity

Variables/relationships
not examined in study

Health/Fertility
Literacy Skills
Print literacy
Read and understand text
(e.g., understand fertility
information in print
brochure or infographic)

Childbearing
Parity, Childbearing
Intentions, Perceived
Infertility Risk

Health Status/Behaviors
Self-perceived health
status, Contraception,
Menstrual regularity

Resources
Education, Income,
Prior receipt of fertilityrelated counseling/
services
Capabilities
Vision, Hearing,
Verbal ability, Memory,
Cognitive functioning

Prior
Knowledge

ARFD
Egg supply
Fertile period

Numeracy
Apply arithmetic
operations, use numerical
information
(e.g., understand
probabilities of conception
or infertility risk)
Communication
Listen, speak, and
negotiate
(e.g., share fertility
preferences/desires with
provider)
Information Seeking
Navigate web and print
materials to identify
relevant information
(e.g., search web for
fertility information)

Mediators &
Moderators
Healthcare
Access/Use
Patient-Provider
Interactions

Personal Health
Self-Management

Outcomes
Intermediate
(e.g., updated
reproductive life plan)
Longer Term
(e.g., increased fertility
knowledge, reduced
infertility, reduced
unplanned pregnancy)

Feedback
Figure 1. Conceptual framework: Factors inﬂuencing prior knowledge of reproductive biology. Shaded boxes, which display the variables examined in the study, show the
relationships between individual characteristics (predictors) and prior knowledge (outcome variable). The ﬁgure also shows the relationships between prior knowledge and
health literacy, health literacy and health outcomes, and the mediating and moderating factors affecting this relationship. The model has several feedback loops to depict a
dynamic process. Abbreviations: ARFD, age-related fertility decline. Source: Adapted from Squiers et al., 2012; Paasche-Orlow & Wolf, 2007.

needed to make appropriate health decisions” (Institute of
Medicine, 2004). This capacity depends on various skills (e.g.,
reading and writing, numeracy, communication) (Squiers et al.,
2012). The framework posits that individual characteristics inﬂuence health literacy directly and indirectly through prior
knowledge of the three topics. Individuals with prior knowledge
about a topic will ﬁnd it easier to obtain, process, and understand
related information (Squiers et al., 2012). Health literacy skills
inﬂuence how individuals interact with the health care
system and its providers and manage their personal health
(Paasche-Orlow & Wolf, 2007). Feedback loops show how health
activities and outcomes inﬂuence future health literacy, knowledge, and individual resources. The shaded boxes in Figure 1
show the variables examined. Because the survey is crosssectional and the questionnaire length was constrained, we did
not collect data on all the framework concepts (e.g., individual
capabilities, health literacy skills, future outcomes).

($5) incentive points. Consent was obtained in writing. RTI International’s Institutional Review Board approved the study.
Participants in the panel from which the study sample was
drawn are recruited from a frame of U.S. addresses (U.S. Postal
Service Delivery Sequence File) covering all population segments; households without internet access receive a tablet and
free internet access. The panel is weighted to bring it in line with
known population benchmark distributions for sex, age, race/
ethnicity, education, census region, household income, home
ownership, metropolitan status, Hispanic/Latino origin, and
language dominance from the March Current Population Survey
and the American Community Survey (Ipsos, n.d. a). This
weighting decreases bias for these characteristics and maximizes
the degree to which the panel represents the national population
along these weighting dimensions.

Methods

This analysis uses the subset of female data from a larger
sample of 3,145 noninstitutionalized, English-speaking, and
nonsterilized women and men1 aged 18–29 years. For this larger
sample, a stratiﬁed simple random sampling procedure with
proportional allocation was used to select a sample of panelists

Data
Data for this cross-sectional study are from the online Fertility
Knowledge Survey administered between February 7 and March
5, 2020, to a sample drawn from a national probability-based
research panel (Ipsos, n.d. b). The median completion time was
16 minutes, and respondents received $10 or cash-equivalent

Sample

1
Given men’s contribution to infertility (CDC, 2021) and space limitations of
this article, the authors have prepared a separate manuscript examining men’s
and women’s knowledge of a broad range of fertility and infertility topics.
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in four sex-by-age groups (female or male by ages 18–24 and
25–29 years). A power analysis (power ¼ 0.8; a ¼ 0.05) determined the number of completed surveys (1,730 women, 1,286
men) required to detect differences of at least 5 percentage
points between the sexes and 6 and 7 points between age groups
within sex.
For women invited to participate in the survey, the screening
completion rate was 37.2% (number conﬁrming their age
[n ¼ 1,841]/number invited to take survey [n ¼ 4,953]), and the
main survey completion rate was 99.3% (number completing
survey [n ¼ 1,789]/number meeting all screening criteria
[n ¼ 1,801]) (See case disposition in Supplementary Figure A1).
After excluding 10 cases for quality reasons, the ﬁnal analytic
sample was 1,779 for sample characteristics and 1,732 (excluding
cases with missing data) for bivariate and multivariable
regressions.
Questionnaire
The study questionnaire was designed to provide the U.S.
Ofﬁce of Population Affairs with information to help understand
fertility knowledge levels and identify knowledge gaps among
young (aged 18–29 years) women and men in the U.S. general
population and guide the development of educational and
counseling resources on fertility and infertility risk factors for
health care providers and clients. Health providers that receive
funding from the Title X National Family Planning Program are
required to offer basic infertility services (42 Code of Federal
Regulations x 59.A, 2022) and follow federal recommendations
for quality family planning (Gavin et al., 2014), which include
discussing clients’ reproductive life plans (Johnson et al., 2006).
The questionnaire included questions to measure fertility
knowledge and individual characteristics in four domains: sociodemographic; childbearing experiences, attitudes, and intentions; access to fertility-related health care and information;
and health behavior and status. We reviewed the literature to
identify relevant studies and existing questionnaires from which
we compiled questions about fertility knowledge and for each
domain. We used or adapted most of the questionnaire’s fertility
knowledge questions from this compilation, which included
widely used (Bunting, Tsibulsky, & Boivin, 2013; Daniluk & Koert,
2015), validated (Kudesia, Chernyak, et al., 2017), or other
(Lundsberg et al., 2014) fertility knowledge questionnaires and
an instrument used in a large sexual and reproductive health
(SRH) study among U.S. young adults (Guttmacher Institute,
2014). Fertility knowledge questions focused on modiﬁable and
nonmodiﬁable infertility risk factors and topics relevant to
achieving pregnancy and preventing unplanned pregnancy. The
National Survey of Family Growth was a source for many questions on sociodemographic characteristics, health services, and
contraception.
No single existing instrument covered all topics of interest,
and none contained all the desired fertility knowledge or other
questions worded and structured appropriately for both sexes
and for the young age of the study population. We applied
questionnaire construction principles to adapt or develop new
fertility knowledge questions. We used primarily true/false
questions to simplify reading and decrease cognitive burden and
avoided using probabilities, given possible numeracy limitations
among respondents (Peters, 2008).
Three subject matter experts helped to choose the fertility
knowledge questions, their wording, and their number and balance
across topics. The experts and survey methodologists reviewed the

instrument once developed and before testing. The questionnaire
then underwent cognitive and usability testing with nine women
and men aged 16–29 years. Survey methodologists and subject
matter experts reviewed changes to the questions after testing.
Subsequently, the survey was piloted online (n ¼ 30) and the data
assessed for completeness, internal consistency, and programming; pilot cases were excluded from the ﬁnal dataset. The ﬁnal
instrument had 76 main questions, including 19 fertility knowledge questions covering female fertility (6 items), male fertility (5
items), couples’ fertility (2 items), postpartum fertility (2 items),
and contraception-related misconceptions (4 items). For this study,
we selected 3 of the 19 items for investigation.

Outcomes (Prior Knowledge About Reproductive Biology)
The study’s four outcomes are based on responses to three
questions; correct responses are bold and underlined.
 ARFD: After her mid-30s, a woman’s chances of getting
pregnant decrease sharply. [Options: True/False/Don’t
know]
 Fertile period: If a woman has sex with a man without using
any birth control method, at what point in her menstrual cycle
is she most likely to get pregnant? [Options: Right before her
period (bleeding) starts, During her period, Right after her
period ends, Halfway between the start of one period and
start of next period, It’s all the same, and Don’t know.]
 Egg production: A woman’s ovaries keep making new eggs
from the time she starts having periods until she stops
having periods (menopause). [Options: True/False/Don’t
know]
The ﬁrst three outcomesdknowledge of ARFD, the fertile
period, and egg productiondwere coded yes for a correct
response and no if a response was wrong or don’t know or if the
question was skipped. The fourth outcome is a four-category
variable with categories deﬁned by the number of questionsd3, 2, 1, or 0danswered correctly.

Predictors
We included 14 individual characteristics grouped according
to the conceptual framework (Figure 1): demographic (race,
Hispanic/Latino ethnicity, relationship status, religiosity);
childbearing (parity, childbearing intentions, self-perceived
infertility risk); health status/behaviors (self-rated health status, contraceptive use at last sex in past year, having a regular
[21–35 days] menstrual cycle); and resources (education, income, ever received counseling on a fertility-related topic2, ever
received [by respondent or spouse/partner] a fertility-related
service3). All predictor variables were constructed as categorical variables. The income variable is based on respondent
household size and deﬁned as a percentage of the U.S.
Department of Health and Human Services poverty level using
the 2020 poverty guidelines (Ofﬁce of the Assistant Secretary
for Planning and Evaluation, 2020). Income cutoffs are those
the Title X National Family Planning Program uses to determine
eligibility for free (100%) or subsidized (101%–250%) services.
2

See list of topics in Table 1, note {.

3

See list of services in Table 1, note #.
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Table 1
Unweighted Number and Weighted Distribution of Respondents and Weighted Percentage of Respondents Who Correctly Answered Questions About the Fertile Period,
Egg Supply, and Age-Related Fertility Decline, by Selected Characteristics
Correctly Answered Individual Knowledge
Questions (n ¼ 1,732)
Characteristics

Sample Distribution (n ¼ 1,779)

Unweighted n

Weighted%

Overall
Age, years
18–19
20–24
25–29
Missing
Education
High school or GED
Technical school or some college
2-Year college degree
4-Year college degree or higher
Missing
Race
White
Black or African American
Asian
Otherz
Missing
Hispanic/Latino ethnicity
Yes
No
Missing
Income (% of 2020 HHS poverty level)x
100%
101%–250%
251%
Missing
Importance of religion in daily lifez
Very important
Moderately important
Not important
Missing
Relationship status
Married or cohabiting
Not married, in relationship
Not married, not in relationship
Missing
Number of live birthsk
None
1
Missing
Intention to have (more) children
Deﬁnitely or probably yes
Deﬁnitely or probably no
Don’t know
Missing
Self-perceived difﬁculty of getting pregnant
Not at all likely
Slightly or moderately likely
Very or extremely likely
Don’t know
Missing
Ever discussed fertility-related topic{ with medical care provider
Yes
No
Missing
Ever received fertility-related services#
Yes
No
Missing
Contraceptive use at last (in past year)
Not sexually active (ever or in past year)
No
Yes

1,779

100

Age-Related
Fertility
Decline
(SE)

Fertile Period

Ovaries and
Egg Supply

%

(SE)

%

(SE)

%

(SE)

62.4

(1.5)

59.2

(1.5)

44.7

(1.5)

(4.7)
(2.3)
(2.1)

31.6
44.6
49.2

(4.3)
(2.3)
(2.1)

(3.1)
(2.7)
(4.2)
(2.0)

31.5
43.3
48.8
61.6

160
725
894
0

14.8
41.5
43.7
0.0

(1.2)
(1.2)
(1.0)
(d)

60.6
59.0
66.3

(4.6)
(2.3)
(2.0)

55.2
56.1
63.4

333
459
193
792
2

35.2
27.0
10.8
26.9
0.1

(1.6)
(1.3)
(0.9)
(1.1)
(0.0)

57.0
61.4
64.4
69.8

(3.1)
(2.7)
(4.0)
(2.0)

51.7
60.0
54.1
70.0

1,349
147
83
195
5

68.2
14.8
5.7
11.1
0.3

(1.5)
(1.3)
(0.7)
(0.9)
(0.1)

63.9
61.3
45.2
63.5

(1.7)
(4.8)
(6.5)
(4.3)

65.5
29.7
62.5
57.1

(1.6)
(4.2)
(6.5)
(4.4)

48.4
26.4
46.9
45.1

(1.7)
(4.2)
(6.6)
(4.4)

350
1,426
3

21.7
78.2
0.2

(1.3)
(1.3)
(0.1)

59.6
63.2

(3.3)
(1.6)

55.6
60.2

(3.3)
(1.7)

41.9
45.5

(3.3)
(1.7)

269
413
1,080
17

12.3
21.3
65.1
1.2

(0.9)
(1.2)
(1.4)
(0.4)

58.9
56.0
65.2

(3.9)
(3.2)
(1.8)

38.8
54.9
64.3

(3.7)
(3.2)
(1.8)

24.6
39.7
50.0

492
480
802
5

30.0
27.9
41.8
0.3

(1.4)
(1.4)
(1.4)
(0.1)

59.5
61.3
65.3

(2.9)
(2.8)
(2.1)

53.2
56.3
65.3

(2.9)
(2.9)
(2.1)

35.6
44.2
51.6

(2.7)
(2.9)
(2.2)

734
334
711
0

37.1
19.5
43.4
0.0

(1.3)
(1.2)
(1.5)
(d)

66.3
59.3
60.6

(2.2)
(3.5)
(2.4)

63.5
59.6
55.2

(2.2)
(3.5)
(2.4)

51.1
44.2
39.5

(2.3)
(3.5)
(2.3)

1,423
355
1

78.2
21.7
0.1

(1.2)
(1.2)
(0.1)

62.7
61.5

(1.7)
(3.2)

59.9
56.6

(1.7)
(3.3)

46.0
40.1

(1.7)
(3.1)

1,151
498
128
2

64.5
28.5
6.8
0.2

(1.4)
(1.3)
(0.7)
(0.2)

63.6
59.0
65.5

(1.8)
(2.8)
(5.8)

60.1
58.4
53.7

(1.9)
(2.8)
(6.0)

45.5
43.3
43.3

(1.8)
(2.8)
(5.8)

360
356
150
913
0

21.3
19.0
9.0
50.7
0.0

(1.2)
(1.1)
(0.9)
(1.5)
(d)

55.6
67.8
67.9
62.4

(3.3)
(3.1)
(4.9)
(2.1)

56.5
64.8
58.7
58.2

(3.3)
(3.2)
(5.2)
(2.1)

38.7
51.0
39.3
45.8

(3.1)
(3.2)
(5.0)
(2.1)

783
991
5

43.8
55.7
0.5

(1.5)
(1.5)
(0.2)

59.7
64.6

(2.3)
(1.9)

57.5
60.5

(2.3)
(2.0)

46.1
43.6

(2.2)
(2.0)

132
1,647
0

7.2
92.8
0.0

(0.7)
(0.7)
(d)

73.9
61.6

(4.7)
(1.5)

57.0
59.3

(5.4)
(1.6)

50.8
44.2

(5.3)
(1.5)

506
118
981

31.0
7.6
51.6

(1.4)
(0.8)
(1.5)

57.2
67.3
63.9

(2.9)
(5.4)
(2.0)

57.3
43.6
61.2

(2.8)
(5.6)
(2.0)

41.3
33.5
48.5

(2.8)
(5.3)
(2.0)

*

*

(2.9)
(2.7)
(4.1)
(2.1)

y

*

*

*

(3.1)
(3.1)
(1.9)

y

(continued on next page)
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Table 1 (continued )
Correctly Answered Individual Knowledge
Questions (n ¼ 1,732)
Characteristics

Sample Distribution (n ¼ 1,779)

Unweighted n
No, seeking or would not mind pregnancy
Missing
Self-perceived health status
Excellent or very good
Good
Fair/poor
Missing
Regular menstrual cycle (every 21–35 days)
Yes
No**
Missing

Weighted%

Age-Related
Fertility
Decline

Fertile Period

Ovaries and
Egg Supply

(SE)

%

(SE)

%

(SE)

%

(SE)

168
6

9.4
0.3

(0.8)
(0.2)

67.5

(4.5)

66.6

(4.5)

43.5

(4.6)

1,062
543
172
2

58.5
31.2
10.2
0.2

(1.5)
(1.4)
(0.9)
(0.1)

63.5
62.1
57.4

(1.9)
(2.7)
(4.7)

60.8
58.2
52.3

(1.9)
(2.7)
(4.7)

47.2
42.7
36.1

(1.9)
(2.7)
(4.5)

1,139
632
8

60.8
38.8
0.4

(1.5)
(1.5)
(0.2)

64.6
59.0

(1.8)
(2.6)

65.9
48.5

(1.8)
(2.6)

49.6
37.0

y

*

(1.8)
(2.4)

Abbreviations: GED, General Education Development Test; HHS, U.S. Department of Health and Human Services; SE, standard error.
Note: Sample sizes (n) are unweighted. Distributions (%) are weighted; p values are adjusted for multiple tests using the Holm-Bonferroni method (Holm, 1979).
* p < .001.
y
p < .01.
z
Other includes American Indian or Alaska Native, Native Hawaiian or Other Paciﬁc Islander, other race, or those who self-identify with two or more of the race
categories.
x
Income as a percentage of the 2020 HHS poverty guidelines is calculated by dividing the respondent’s household income by the HHS poverty level that corresponds
with the respondent’s household size and then multiplying by 100.
k
For respondents who reported that they or their partner were currently pregnant, we assumed that the pregnancy would end in live birth and added 1 to the
number of live births (parity).
{
Fertility-related topics of discussion include ways to help respondent get pregnant, respondent’s ability to get pregnant and give birth, respondent’s plans or goals
for having or not having children, how respondent could improve their health before pregnancy, the impact of diet or lifestyle factors (smoking, alcohol, or drugs) on
respondent’s ability to get pregnant, the impact of sexually transmitted diseases on respondent’s ability to get pregnant, how age could affect respondent’s ability to get
pregnant, and factors affecting the ability of a spouse or partner to get respondent pregnant.
#
Fertility-related services ever received by the respondent, a spouse, or a partner include advice/counseling on fertility, infertility testing, surgery to repair damaged
or blocked tubes (female or male), intrauterine insemination, drugs to help ovulation, treatment for conditions of the ovaries or uterus (e.g., polycystic ovary syndrome,
endometriosis, or uterine ﬁbroids), other help for female infertility (e.g., problems with intercourse or genetic conditions), and other help for male infertility (e.g.,
treatment for low/abnormal sperm count, varicocele, or hydrocele).
** Includes <21 days, >35 days, length varies from month to month, no periods, and don’t know.

We excluded age from the multivariable model because it is
highly confounded with education.
We expected lower knowledge among respondents from
economically or socially marginalized groups (Black or African
American, Asian, other non-White, or two or more races; Hispanic
or Latino; low education; low income), potentially more sexually
conservative (more religious) groups, and those who may have less
sexual experience or for whom fertility-related issues may be less
salient (not married or cohabiting, not sexually active). We expected greater knowledge among respondents from groups with
more experience, more exposure to information, or potentially
more interest in fertility-related issues (greater parity, intention to
have children, self-perceived infertility risk, ever discussing a
fertility-related topic or receiving fertility-related health services,
contraceptive use at last sex, higher self-rated health status, and
having an irregular menstrual cycle).

considered a proportional odds model, but parameter estimates for
several variables violated the proportional odds assumption.
Using the multivariable model, we produced predicted marginal probabilities (Table 3), which show the probability of
correctly answering 3, 2, 1, or 0 questions when all respondents
assume the value of each category (e.g., all poor) while holding
all other variables constant. For all weighted estimates, we used
SUDAAN release 11 (Research Triangle Institute, 2012) to account
for complex survey design and weights adjusted for differential
nonresponse and deviation from national population benchmarks (March Current Population Survey and American Community Survey) (Ipsos, n.d. a). (Supplementary Table A1 shows
distributions for various characteristics for the weighted combined sample [n ¼ 3,145] vs. a U.S. benchmark.)

Results
Statistical Analyses
We described the distribution of the sample across individual
characteristics (Table 1) and conducted bivariate analysis to
examine relationships between individual characteristics and
knowledge of each topic (Table 1). We adjusted Table 1 p values for
multiple testing using the Holm-Bonferroni adjustment
(Holm, 1979). Finally, we conducted unadjusted and adjusted
multinomial logistic regression to estimate the associations between the four-category dependent variable (base ¼ 0 questions
correctly answered) and individual characteristics (Table 2). We

Approximately 40% of respondents were either 20-24 or
25–29 years of age, 35% had completed high school or less education, 68% self-identiﬁed as White, 78% self-identiﬁed as nonHispanic, 65% had incomes above 250% of the poverty level, 63%
were not married or cohabiting, and 30% reported that religion
was very important in their daily lives (Table 1). Regarding
childbearing, 78% were childless, 65% intended to have (more)
children, and 51% did not know whether they would have difﬁculty conceiving. Finally, 56% had never discussed a fertilityrelated topic, including plans for having or not having children,
with a health care provider; 93% reported neither they nor a

Table 2
Unadjusted and Adjusted Odds Ratios (95% Conﬁdence Intervals) From Weighted Multinomial Logistic Regression (n ¼ 1,732)
Characteristic

Unadjusted ORs (95% CIs)
Correct Knowledge
of 3 vs. 0 Items
0.12
0.20
0.25
Ref
Ref
0.19
0.29
0.70

(0.07,0.22)*
(0.12,0.35)*
(0.12,0.53)*

(0.09,0.39)*
(0.10,0.81)y
(0.36,1.36)

0.19
0.29
0.39
Ref
Ref
0.20
0.73
1.03

(0.11,0.32)*
(0.17,0.48)*
(0.19,0.79)z

(0.11,0.36)*
(0.30,1.76)
(0.55,1.93)

Correct Knowledge
of 1 vs. 0 Items
0.50
0.37
0.55
Ref
Ref
0.60
0.49
1.11

(0.29,0.85)y
(0.21,0.64)*
(0.26,1.14)

(0.34,1.04)
(0.19,1.25)
(0.58,2.11)

Correct Knowledge
of 3 vs. 0 Items
0.19
0.24
0.26
Ref
Ref
0.28
0.15
1.11

(0.10,0.38)*
(0.13,0.45)*
(0.12,0.57)*

(0.13,0.62)z
(0.05,0.44)*
(0.50,2.48)

Correct Knowledge
of 2 vs. 0 Items
0.25
0.32
0.40
Ref
Ref
0.23
0.45
1.49

(0.13,0.47)*
(0.17,0.58)*
(0.19,0.84)y

(0.12,0.43)*
(0.17,1.16)
(0.69,3.21)

Correct Knowledge
of 1 vs. 0 Items
0.48
0.32
0.49
Ref
Ref
0.56
0.38
1.56

(0.26,0.89)y
(0.17,0.58)*
(0.22,1.07)

(0.30,1.03)
(0.15,1.01)
(0.72,3.38)

0.65
Ref

(0.40,1.06)

0.73
Ref

(0.46,1.16)

0.78
Ref

(0.48,1.24)

0.55
Ref

(0.30,1.01)

0.49
Ref

(0.27,0.88)k

0.49
Ref

(0.27,0.87)k

0.15
0.55
Ref

(0.09,0.27)*
(0.31,0.96)y

0.35
0.76
Ref

(0.21,0.58)*
(0.45,1.27)

0.71
1.52
Ref

(0.42,1.19)
(0.89,2.58)

0.34
0.96
Ref

(0.17,0.65)z
(0.53,1.74)

0.67
1.23
Ref

(0.38,1.18)
(0.71,2.10)

0.84
1.88
Ref

(0.48,1.50)
(1.08,3.26)y

0.36
0.56
Ref

(0.21,0.61)*
(0.33,0.94)y

0.55
0.67
Ref

(0.34,0.89)y
(0.40,1.10)

0.87
0.92
Ref

(0.53,1.45)
(0.55,1.55)

0.44
0.72
Ref

(0.25,0.78)z
(0.41,1.27)

0.77
0.89
Ref

(0.46,1.29)
(0.52,1.53)

1.02
1.06
Ref

(0.60,1.75)
(0.62,1.83)

Ref
0.52
0.37
1.03
Ref

(0.28,0.95)y
(0.23,0.60)*
(0.62,1.69)

Ref
0.75
0.54
1.23
Ref

(0.42,1.34)
(0.34,0.85)z
(0.76,2.00)

Ref
0.80
0.59
0.70
Ref

(0.44,1.46)
(0.37,0.94)y
(0.43,1.14)

Ref
0.77
0.70
0.77
Ref

(0.37,1.59)
(0.35,1.38)
(0.38,1.54)

Ref
0.91
0.87
0.92
Ref

(0.45,1.83)
(0.45,1.69)
(0.46,1.84)

Ref
1.09
0.92
0.83
Ref

(0.55,2.19)
(0.48,1.76)
(0.42,1.64)

Ref
0.91
0.83

(0.56,1.47)
(0.32,2.11)

Ref
1.05
0.99

(0.66,1.65)
(0.41,2.39)

Ref
1.37
1.06

(0.86,2.17)
(0.42,2.68)

Ref
0.94
0.88

(0.54,1.63)
(0.33,2.32)

Ref
1.01
0.95

(0.61,1.68)
(0.40,2.24)

Ref
1.25
0.99

(0.75,2.09)
(0.39,2.51)

Ref
2.53
1.50
1.28

(1.27,5.05)z
(0.67,3.33)
(0.75,2.19)

Ref
2.01
1.00
1.23

(1.03,3.91)y
(0.45,2.19)
(0.74,2.04)

Ref
1.09
0.85
0.74

(0.55,2.15)
(0.39,1.88)
(0.44,1.23)

Ref
2.22
1.45
1.26

(1.14,4.35)k
(0.59,3.57)
(0.68,2.31)

Ref
1.79
1.00
1.08

(0.94,3.41)
(0.42,2.40)
(0.60,1.94)

Ref
1.27
1.06
0.84

(0.66,2.44)
(0.45,2.51)
(0.46,1.55)

0.86
Ref

(0.56,1.31)

0.63
Ref

(0.41,0.94)k

0.79
Ref

(0.52,1.21)

0.76
Ref

(0.46,1.24)

0.59
Ref

(0.37,0.94)k

0.70
Ref

(0.43,1.13)

1.64
Ref

(0.74,3.63)

1.08
Ref

(0.49,2.41)

1.01
Ref

(0.44,2.34)

1.61
Ref

(0.67,3.89)

1.32
Ref

(0.55,3.19)

1.13
Ref

(0.47,2.71)

0.47
0.46
Ref
0.88

(0.29,0.78)z
(0.21,1.04)

0.51
0.51
Ref
0.56

(0.32,0.82)z
(0.24,1.08)

0.53
0.98
Ref
0.52

(0.33,0.85)z
(0.46,2.07)

0.85
0.96
Ref
0.97

(0.45,1.60)
(0.38,2.42)

0.61
0.91
Ref
0.75

(0.34,1.11)
(0.38,2.19)

0.60
1.22
Ref
0.56

(0.32,1.12)
(0.52,2.87)

(0.44,1.76)

(0.29,1.11)

(0.25,1.08)

(0.41,2.27)

(0.34,1.66)
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Education
High school or GED
Technical school or some college
2-Year college degree
4-Year college degree or higher
Race
White
Black
Asian
Otherx
Hispanic or Latino ethnicity
Yes
No
Income (% of HHS poverty level){
100%
101%–250%
251%
Importance of religion in daily life
Very important
Moderately important
Not important
Relationship status
Married or cohabiting
Not married, in relationship
Not married, not in relationship
Number of live births#
None
1
Intends to have (more) children
Deﬁnitely or probably yes
Deﬁnitely or probably no
Don’t know
Self-perceived difﬁculty getting pregnant
Not at all likely
Slightly or moderately likely
Very or extremely likely
Don’t know
Ever discussed fertility-related topic** with medical care provider
Yes
No
Ever received fertility-related servicesyy
Yes
No
Contraceptive use at last sex (in past year)
Not sexually active (ever or in past year)
No
Yes
No, seeking or would not mind pregnancy

Adjusted ORs (95% CIs)

Correct Knowledge
of 2 vs. 0 Itemsl

(0.25,1.24)

(continued on next page)
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Characteristic

Self-perceived health status
Excellent or very good
Good
Fair/poor
Regular menstrual cycle (every 21–35 days)
Yes
Nozz

8

Table 2 (continued )
Unadjusted ORs (95% CIs)

Adjusted ORs (95% CIs)

Correct Knowledge
of 3 vs. 0 Items

Correct Knowledge
of 2 vs. 0 Itemsl

Correct Knowledge
of 1 vs. 0 Items

Correct Knowledge
of 3 vs. 0 Items

Correct Knowledge
of 2 vs. 0 Items

Correct Knowledge
of 1 vs. 0 Items

Ref
0.81
0.42

(0.50,1.32)
(0.20,0.85)k

Ref
0.94
0.68

(0.59,1.49)
(0.36,1.28)

Ref
1.08
0.83

(0.67,1.75)
(0.44,1.57)

Ref
0.90
0.61

(0.54,1.51)
(0.28,1.35)

Ref
1.07
0.92

(0.66,1.73)
(0.471.81)

Ref
1.13
0.84

(0.70,1.84)
(0.43,1.65)

Ref
0.31

(0.20,0.48)*

Ref
0.50

(0.33,0.75)*

Ref
0.72

(0.47,1.10)

Ref
0.41

(0.26,0.65)*

Ref
0.63

(0.41,0.96)y

Ref
0.80

(0.53,1.22)
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Abbreviations: CI, conﬁdence interval; GED, General Education Development Test; HHS, U.S. Department of Health and Human Services; OR, odds ratio; SE, standard error; Ref, reference category.
Signiﬁcant results (at least p < .05) shown in bold text.
* p < .001.
y
p < .05.
z
p < .01.
x
Other includes American Indian or Alaska Native, Native Hawaiian or Other Paciﬁc Islander, other race, or those who self-identify with two or more of the race categories.
k
Even though the 95% CI excludes 1.0, the variable is not signiﬁcant because the Wald F p value is > .05.
{
Income as a percentage of the 2020 HHS poverty guidelines is calculated by dividing the respondent’s household income by the HHS poverty level that corresponds with the respondent’s household size and then
multiplying by 100.
#
For respondents who reported that they or their partner were currently pregnant, we assumed that the pregnancy would end in live birth and added 1 to the number of live births (parity).
** Fertility-related topics of discussion include ways to help respondent get pregnant, respondent’s ability to get pregnant and give birth, respondent’s plans or goals for having or not having children, how respondent
could improve their health before pregnancy, the impact of diet or lifestyle factors (smoking, alcohol, or drugs) on respondent’s ability to get pregnant, the impact of sexually transmitted diseases on respondent’s ability to
get pregnant, how age could affect respondent’s ability to get pregnant, and factors affecting the ability of a spouse or partner to get respondent pregnant.
yy
Fertility-related services ever received by the respondent, a spouse, or a partner include advice/counseling on fertility, infertility testing, surgery to repair damaged or blocked tubes (female or male), intrauterine
insemination, drugs to help ovulation, treatment for conditions of the ovaries or uterus (e.g., polycystic ovary syndrome, endometriosis, or uterine ﬁbroids), other help for female infertility (e.g., problems with intercourse
or genetic conditions), other help for male infertility (e.g., treatment for low/abnormal sperm count, varicocele, or hydrocele).
zz
Includes <21 days, >35 days, length varies from month to month, no periods, and don’t know.

Table 3
Marginal Probabilities From Weighted Multinomial Logistic Regression for Signiﬁcant Predictors (n ¼ 1,732)
Characteristic

Marginal Probabilities, % (SE)

p value

Correct Knowledge
of All 3 Items
(n ¼ 438), % (SE)

Correct Knowledge
of 2 Items
(n ¼ 637), % (SE)

Correct Knowledge
of 1 Item
(n ¼ 481), % (SE)

Correct knowledge
of 0 items
(n ¼ 176), % (SE)

22.1

(1.2)

35.0

(1.4)

29.9

(1.4)

12.9

(1.1)

100.0

17.8
21.7
18.7
28.6

(2.6)
(2.1)
(3.0)
(2.0)

30.0
37.5
37.8
38.9

(3.0)
(2.6)
(3.9)
(2.3)

36.6
24.9
30.6
26.7

(3.0)
(2.2)
(3.9)
(2.2)

15.6
16.0
12.8
5.7

(2.2)
(2.2)
(3.1)
(1.1)

100.0
100.0
100.0
100.0

24.3
18.2
9.8
20.0

(1.4)
(4.2)
(3.0)
(3.4)

36.6
20.9
40.8
40.1

(1.6)
(3.6)
(6.7)
(4.6)

28.3
37.2
25.7
32.0

(1.6)
(4.5)
(5.6)
(4.3)

10.7
23.7
23.7
7.9

(1.1)
(4.3)
(7.2)
(2.3)

100.0
100.0
100.0
100.0

12.9
18.4
24.4

(2.5)
(2.3)
(1.7)

36.3
33.8
35.7

(3.8)
(2.9)
(1.9)

32.7
37.8
26.8

(3.6)
(3.0)
(1.9)

18.1
9.9
13.1

(2.8)
(1.8)
(1.6)

100.0
100.0
100.0

16.1
21.6
26.5

(1.9)
(2.2)
(1.9)

35.4
34.9
35.1

(2.6)
(2.7)
(2.2)

34.0
30.7
26.5

(2.7)
(2.6)
(2.1)

14.5
12.7
11.8

(2.1)
(1.9)
(1.6)

100.0
100.0
100.0

25.3
16.5

(1.6)
(1.7)

35.7
34.6

(1.8)
(2.3)

28.0
33.2

(1.7)
(2.3)

11.0
15.7

(1.3)
(1.7)

100.0
100.0

<.001

<.001

.001

.018

<.001

Abbreviations: GED, General Education Development Test; HHS, U.S. Department of Health and Human Services; SE, standard error.
Note: See Supplemental Table A2 for marginal probabilities for all variables in the fully adjusted multiple regression model.
Sample sizes (n) are unweighted. Distributions (%) are weighted; p values are adjusted for multiple tests using the Holm-Bonferroni method (Holm, 1979).
* Other includes American Indian or Alaska Native, Native Hawaiian or Other Paciﬁc Islander, “other” race, or those who self-identify with two or more of the race categories.
y
Income as a percentage of the 2020 HHS poverty guidelines is calculated by dividing the respondent’s household income by the HHS poverty level that corresponds with the respondent’s household size and then
multiplying by 100.
z
Includes <21 days, >35 days, length varies from month to month, no periods, and don’t know.
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Overall
Education
High school or GED
Technical school or some college
2-Year college degree
4-Year college degree or higher
Race
White
Black
Asian
Other*
Income (% of HHS poverty level)y
100%
101%–250%
251%
Importance of religion in daily life
Very important
Moderately important
Not important
Regular menstrual cycle (every 21–35 days)
Yes
Noz

Total (n ¼ 1,732), %

Wald F

9

10
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spouse or partner had received fertility-related services; 52%
used contraception at last sex; and 61% had regular cycles.
Some 62% knew that women’s fertility declines sharply after
their mid-30s, 59% correctly identiﬁed the fertile period, and 45%
knew that ovaries do not continuously produce eggs (Table 1).
Only 22% of respondents correctly answered all three questions.
Across respondent characteristics, the percentages correctly
answering were 45%–74% (ARFD), 30%–70% (fertile period), and
25%–62% (egg supply). Knowledge of ARFD was not associated
with respondent characteristics. Correct knowledge of the fertile
period and egg supply differed (all p < .01) by education, race,
income, and menstrual regularity. Religiosity was only associated
with knowledge of egg supply.
In bivariate and multivariable models, education, race, income,
religiosity, and regular menstrual cycles were associated with the
number of questions correctly answered (Table 2). Relationship
status, parity, self-perceived difﬁculty of conceiving, and contraceptive use at last sex were signiﬁcant in bivariate models only.
Compared with respondents in the highest education category,
those in the two lowest categories had lower odds of knowing
three, two, or one topic (vs. none), and those in the second-highest
category had lower odds of knowing three or two topics (vs.
none). Black respondents had 28% (p < .01) the odds of White
respondents of knowing three topics (vs. none) and 23% (p < .001)
the odds of knowing two topics (vs. none). Respondents in the
lowest income group had 34% (p < .01) the odds of those in the
highest group of knowing three topics (vs. none), while those in
the middle-income group had 1.9 (p < .05) times the odds of respondents in the highest group of knowing one topic (vs. none).
Respondents for whom religion was very important in their daily
lives had 44% (p < .01) the odds of those for whom it was not of
knowing three topics (vs. none). Finally, compared with respondents with regular periods, those with irregular periods had
41% (p < .001) the odds of knowing all three topics (vs. none) and
63% (p < .05) the odds of knowing two topics (vs. none).
The marginal probabilities (Table 3) for signiﬁcant variables in
the multivariable model show that if all respondents had at least
4 years of college, 29% would know all three topics, and 6% would
know none. Conversely, if all respondents had completed high
school/GED or less, the percentage knowing all three topics
would decrease to 18%, and the percentage knowing none would
increase to 16%. Being Black was associated with the lowest
probability of knowing two topics and the second-lowest probability, after Asian respondents (10%), of knowing all three topics
(18%). The probability of knowing no topic was 24% each for Black
and Asian respondents compared with 11% for White respondents. Being in the highest income group, compared with
the lowest, increased the probability of knowing all three topics
by 11 points (24% vs. 13%). Similarly, the probability of knowing
three topics was 25% for those having regular periods and 17% for
those having irregular periods (Supplementary Table A2 shows
the marginal probabilities for all variables.).
Discussion
To our knowledge, this study is the ﬁrst using a large probability
sample of women in the U.S. general population to examine
knowledge of these three reproductive biology topics and use a
multivariable analysis to explore associations between this
knowledge and individual characteristics. Only 22% of respondents
answered all three questions correctly, and from 45% to 62%
answered each question correctly. Compared with other studies of
women in the U.S. general population, we found knowledge levels

that were 22 percentage points higher for ARFD (Kudesia,
Chernyak, et al., 2017), 17 points higher for fertile period (Berger
et al., 2012), and 14 points lower for egg supply (Lundsberg et al.,
2014). Differences in study design, samples, and question
wording likely account for some of these differences.
Our ﬁnding of differences in reproductive biology knowledge
between respondents who are from economically and socially
marginalized groups and those who are not is consistent with
previous, but limited, research. By race and ethnicity, knowledge
differences favoring White over Black and non-Hispanic over
Hispanic respondents are consistent with previous general
fertility knowledge (Siegel, Sheeder, & Polotsky, 2021) and fertile
period (Berger et al., 2012) studies. We found lower knowledge
among Hispanic versus non-Hispanic respondents; however,
although this relationship approached it did not attain signiﬁcance (Wald F p ¼ .08); with more cases, this difference may have
become signiﬁcant. Unlike previous studies, our larger sample
permitted inclusion of an Asian race category, revealing lower
knowledge among Asian versus White respondents.
Our ﬁnding of a positive relationship between education and
reproductive biology knowledge is consistent with previous
fertility knowledge studies, including 19 of 24 studies in a systematic review by Pedro et al. (2018), a multi-country study
(n ¼ 10,045) by Bunting et al. (2013), and a study (n ¼ 143) by
Hoffman et al. (2020).
Regarding income, we found that respondents in the poorest
income group had lower knowledge than those in the highest
one. Evidence for this relationship is limited and mixed. Pedro
et al. (2018) excluded income from their systematic review,
whereas in their large multicountry study, Bunting et al. (2013)
found that respondents who had paid work or a partner with
paid work had higher fertility knowledge than those who did
not. In contrast, Hoffman et al. (2020) found no income-related
differences in fertility knowledge among infertility care clients
(n ¼ 143), who are likely better informed, regardless of income,
than the general population.
Studies on the association of religiosity with general fertility
knowledge are limited, but research examining the association
between religiosity and SRH knowledge, attitudes, and behaviors
helps to interpret our results. Studies in the United States
(Martin, Baralt, & Garrido-Ortega, 2018; Stidham Hall, Moreau, &
Trussell, 2012) and Croatia (Stulhofer, Soh, Jelaska, Bacak, &
Landripet, 2011) found that higher religiosity (more frequent
religious attendance, greater importance of religion) was associated with more conservative sexual practices (delayed sexual
initiation, fewer partners, less casual sex) and lower SRH
knowledge or service use. Higher religiosity may signal to clinicians a need for education on reproductive biology.
The association between having irregular menstrual cycles and
lower reproductive biology knowledge was unexpected. Reasons
why women with irregular periods may have lower reproductive
biology knowledge include 1) lacking access to counseling and
health care to manage this condition (ACOG, 2020a), 2) lacking
awareness that irregular cycles are not normal and require evaluation, or 3) receiving care from health care providers who lack
knowledge or dismiss concerns about irregular cycles (Armour
et al., 2021; Holmes et al., 2021). Under these possible scenarios,
women with irregular periods may be less likely to have received
menstruation education that included study topics.
Finally, the lack of a positive association between knowledge of
reproductive biology topics and having received fertility-related
counseling or services suggests that these encounters may not
effectively impart this knowledge. Studies on policy- and practice-
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level factors may help to understand these results. At the policy
level, a review (Trawick, Pecoriello, Quinn, & Goldman, 2021) of 19
clinical practice guidelines and consensus statements informing
ARFD counseling found them “inconsistent” and “incomplete.” Of
the 11 (of 19) guidelines or statements deemed high quality, 10
stated the age or age range when fertility is compromised, 9
identiﬁed who should be counseled about ARFD, and only 6
described what topics should be addressed. The existence and
adequacy of clinical practice guidelines related to other reproductive biology topics are unknown.
At the practice level, previous fertility knowledge studies
have identiﬁed several factors that may hamper provision of
reproductive biology counseling and education, including the
following.
 Gaps in providers’ fertility knowledge (Fritz et al., 2018;
Kudesia, Chernyak, et al., 2017; Roberts et al., 2020;
Yu et al., 2016).
 Variations in beliefs about or practices regarding ARFD discussions with clients during routine visits (Fritz et al., 2018;
Kudesia, Chernyak, et al., 2017; Roberts et al., 2020; Yu et al.,
2016) or at which age (Fritz et al., 2018; Kudesia, Chernyak,
et al., 2017; Roberts et al., 2020; Yu et al., 2016).
 Providers’ reluctance to discuss ARFD because clients
might misunderstand the purpose or providers’ motives (Yu
et al., 2016).
 Lack of time (Fritz et al., 2018; Kudesia, Chernyak, et al., 2017;
Roberts et al., 2020; Yu et al., 2016).
Furthermore, only 44% of respondents reported ever discussing a fertility-related topic, including “plans or goals for having
or not having children,” with a health care provider, despite
federal recommendations (Gavin et al., 2014; Johnson et al.,
2006) that health care providers help individuals to articulate
their childbearing preferences (number, timing) to inform SRH
counseling and services. Evidence of the effectiveness of reproductive life plan counseling in changing knowledge is limited,
mixed, or weak (Hipp, Chung-Do, & McFarlane, 2019). The extent
to which reproductive life plan counseling consistently addresses
the study topics is unknown.
This study has several limitations: cross-sectional data allow
only an examination of associations, items measuring knowledge
of reproductive biology were limited to selected aspects, and recall
error and social desirability bias may have affected the accuracy of
answers to some questions. Our survey did not include all variables posited in our conceptual framework because the data are
cross-sectional and because of limits on questionnaire length.
Finally, like other online probability-based panels, this panel has
lower cumulative response rates because of the many steps between original contact to recruit into the panel and ﬁnal survey
participation; unmeasured nonresponse bias may exist.

Implications for Practice and/or Policy
Despite a consensus that having accurate information about the
reproductive system and access to a range of appropriate SRH
services support optimal reproductive health, infertility care,
including its prevention, has received less attention than other SRH
services (Starrs et al., 2018). Based on these ﬁndings, assuming all
young women know about the fundamental aspects of their
reproductive biology or that a single intervention (health
encounter, sex education) will sufﬁce is unjustiﬁed. Suggested
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actions to increase reproductive biology knowledge, which might
also address identiﬁed gaps in overall fertility knowledge (Kudesia,
Chernyak, et al., 2017; Lundsberg et al., 2014), include the following.
 Developing, harmonizing, and disseminating high-quality
clinical practice guidelines for the fertility-related counseling of reproductive age women at all reproductive life
stages (Centers for Disease Control and Prevention, 2014;
Trawick et al., 2021). The recommendations of Kudesia, Talib,
& Pollack. (2017) for fertility-related counseling topics and
clinical services speciﬁc to the needs of young women (aged
13–21 years) is one such example.
 Developing, testing, and disseminating effective strategies to
provide respectful and patient-centered fertility-related
counseling to diverse groups of women, especially those from
economically or socially marginalized groups who are more
likely to lack reproductive biology knowledge and encounter
barriers to accessing fertility-related care (ACOG, 2018; ASRM,
2015; Centers for Disease Control and Prevention, 2014; Galic
et al., 2020; Kelley, Qin, Marsh, & Dupree, 2019).
 Developing, testing, and disseminating effective strategies to
increase menstruation education during preventive care
visits, consistent with ACOG’s guidance and recommendations (ACOG, 2015).
 Developing, testing, and disseminating effective strategies for communicating fertility-related information,
including study topics, via public health messaging and
school-based sex education (Centers for Disease Control
and Prevention, 2014).

Conclusions
This study identiﬁed reproductive biology knowledge gaps
among young U.S. women, especially those from economically or
socially marginalized groups. Incomplete knowledge of reproductive biology may negatively affect women’s health care access, patient–provider conversations, and self-care and lead to
behaviors and decisions that undermine reproductive health and
childbearing aspirations.
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