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Abstract

Background: Health literacy is thought to impact women’s reproductive health, yet no comprehensive sys-
tematic reviews have been conducted on the topic. Our objective was to systematically identify, investigate, and
summarize research on the relationship between health literacy and women’s reproductive health knowledge,
behaviors, and outcomes.

Methods: PRISMA guidelines were used to guide this review. English language, peer-reviewed research
articles indexed in MEDLINE as of February 2015 were searched, along with study results posted on Clin-
icaltrials.gov. Articles were included if they (1) described original data-driven research conducted in developed
countries, (2) were published in a peer-reviewed journal, (3) measured health literacy using a validated as-
sessment, (4) reported on the relationship between health literacy and reproductive health outcomes, related
knowledge, or behaviors, and (5) consisted of a study population that included reproductive age women.
Results: A total of 34 articles met eligibility criteria and were included in this review. Data were abstracted
from articles by two study authors using a standardized form. Abstracted data were then reviewed and sum-
marized in table format. Overall, health literacy was associated with reproductive health knowledge across a
spectrum of topics. It was also related to certain health behaviors, such as prenatal vitamin use and breast-
feeding. Its relationship with other reproductive behaviors and outcomes remains unclear.

Conclusions: Health literacy plays an important role in reproductive knowledge and may impact behaviors and
outcomes. While further research is necessary, healthcare providers should utilize health literacy best practices
now to promote high-quality care for patients.
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Introduction While many studies explore the relationship between

health literacy and health outcomes, less attention has been

HEALTH LITERACY IS DEFINED as the degree to which
individuals have the ‘‘capacity to obtain, process, and
understand basic health information and services needed to
make appropriate health decisions.””! According to the In-
stitute of Medicine, 90 million Americans have difficulty
understanding and acting upon health information, which can
negatively affect their health and well-being.! Low, or in-
adequate, health literacy has been linked to numerous poor
health outcomes, such as increased hospitalizations and
emergency department use, poor overall health status, and
higher mortality.? Given the significant burden of low health
literacy on the healthcare system, emphasis has been placed
on identifying and addressing this modifiable risk factor to
improve patient—provider interactions and health outcomes.

focused specifically on the effects of health literacy on
women’s reproductive health. This is unfortunate as health
literacy is likely to impact many facets of reproductive
healthcare. Knowledge about contraception, safe sexual
practices, healthy pregnancy and postpartum behaviors, and
preventive care is important to keep women healthy and
leading productive lives. Furthermore, as the demographic
profile of women giving birth in the United States continues
to evolve and include more women at greatest risk for limited
health literacy, including non-English-speaking racial and
ethnic minorities and low-income women, health literacy has
been increasingly recognized as an important area of focus
for women’s reproductive health.® As such, the American
Congress of Obstetricians and Gynecologists (ACOG)
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released a Committee Opinion that highlighted the need for
physicians to consider patients’ health literacy skills for
health promotion and clinical care activities.*

Despite a growing recognition of the importance of health
literacy in reproductive health, no rigorous, systematic lit-
erature reviews have been conducted to date examining the
relationship between health literacy and women’s reproduc-
tive health behaviors and outcomes. Without a synthesis of
the current body of research, it is difficult to understand the
progress made to date and to identify gaps in research. The
purpose of this study was therefore to systematically identify,
investigate, and summarize research on the relationship be-
tween health literacy and reproductive health knowledge,
behaviors, and outcomes in developed countries.

Materials and Methods
Sources

This systematic review was conducted according to PRISMA
guidelines.5 To select articles, a search in MEDLINE was per-
formed in February 2015 using the following terms as text
words or MeSH terms: literacy OR health literacy OR numeracy
OR health literacy [MeSH] AND reproduct* OR obstetric* OR
gynecolog®* OR maternal OR pregnan* OR contracept* OR
prenatal OR postnatal OR postpartum OR preconception
OR women’s health OR women’s health [MeSH] OR women’s
health services [MeSH]. A filter of English language articles
only was added to the search. An additional search of studies
with results posted on Clinicaltrials.gov was conducted using
the search term ‘‘health literacy.”

Eligibility criteria

Articles were included in the review if they met the fol-
lowing eligibility criteria: (1) described original data-driven
research, (2) were published in a peer-reviewed journal, (3)
measured health literacy using a previously validated health
literacy or numeracy assessment, (4) provided evidence on
the relationship between health literacy and reproductive
health outcomes or related knowledge or behaviors, and (5)
consisted of a study population that included reproductive
age women, defined as less than or equal to 45 years old, or
included a broader age range, but focused on an issue com-
mon to reproductive age women. For the purpose of this
review, reproductive health was considered to encompass
any topic broadly related to obstetric and gynecological care,
including (but not limited to) family planning, perinatal and
postnatal care, sexual health, and screenings for gynecolog-
ical cancers. Articles describing research conducted in de-
veloping countries were excluded as they generally examined
the effects of illiteracy on reproductive outcomes; this was
considered conceptually distinct from health literacy and
therefore beyond the focus of this review. Developing
countries were identified based on categorization by the U.S.
Agency for International Development (USAID).®

Study selection

To select studies, one study author (M.V.) first conducted a
title review of all articles, removing any that were ineligible
for the review. Next, two study authors (M.V., S.C.B.) in-
dependently reviewed abstracts from remaining articles; only
articles that were considered ineligible by both authors were
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eliminated. Last, all remaining articles underwent a full ar-
ticle review by two study authors. Any article receiving a
discordant coding between the two authors was reviewed by a
third author and a final determination of inclusion made by
majority vote.

A secondary search was also performed to identify po-
tentially eligible articles. Specifically, references for all ar-
ticles that were selected for inclusion were hand-searched,
along with those from commentaries and related systematic
reviews identified during the primary search. Figure 1 de-
scribes the study selection process and the results from each
stage of review.

Data abstraction, quality review, and analysis

Data were abstracted from selected articles by two study
authors using a standardized form that captured information
on study design, study population, measures utilized, and
findings. Any coding discrepancies between the two authors
were resolved through subsequent review. Abstracted data
were then compiled, reviewed, and summarized in table
format by one study author (K.K.).

Quality assessments were independently conducted for
each article by two study authors. A modified version of
guidelines published by the Agency for Healthcare Research
and Quality (AHRQ) was used; these guidelines have been
utilized in prior literature reviews conducted on health liter-
acy and health outcomes.”™ Specifically, reviewers were
asked to consider each study in terms of its design, method-
ology and measurement, consideration for confounders, and
use of appropriate statistical methods for analyses related to
health literacy. Study quality was considered specifically
within the context of our question of interest, that is, how
health literacy relates to reproductive health-related knowl-
edge, behaviors, and outcomes. Study findings were rated
according to the AHRQ assessment definition of good (i.e.,
conclusions are very likely to be correct given degree of
bias), fair (i.e., conclusions are probably correct given degree
of bias), or poor (i.e., conclusions are not certain because bias
is too large). Any rating discrepancies between the two study
authors were resolved by a third reviewer. Quality ratings
were then compiled, reviewed, and summarized in table
format by one study author (K.K.) and reviewed by two au-
thors (S.C.B., K.K.) for consistency across studies.

Results

A total of 1100 articles were returned from the primary
search in MEDLINE (Fig. 1). After the title review, 415 ar-
ticles remained. The abstract review eliminated 202 articles;
a total of 213 abstracts were selected by one or both reviewers
for full article review. After reviewing the 213 articles, 31
were selected for inclusion in the systematic review. Three
additional articles were identified via reference mining pro-
cedures for a total of 34 articles. All articles included in the
final review are summarized in Table 1. A total of 12 studies
were identified by the search in Clinicaltrials.gov; however,
none of the studies met eligibility criteria.

Twenty-nine (85%) of the 34 studies included were ob-
servational or cross sectional in design, with 2 studies'®!!
utilizing a mixed methods design that combined qualita-
tive focus groups with cross-sectional observational data
(Table 1). There were three experimental studies that included
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FIG. 1.
patient randomization'>™'#; these studies evaluated the ef-

fects of an educational tool on knowledge of a reproductive
health topic using hypothetical scenarios. Last, two longitu-
dinal cohort studies examined health outcomes in the post-
partum period.'>'¢

Overall, one of the included studies was given the highest
quality rating of good and the rest were considered fair
quality (n=16) or poor quality (n=17) due to suboptimal
(e.g., cross-sectional) study designs, unadjusted analyses,
and/or potential for bias (Table 1). It is important to note that
for many studies, examining the relationship between health
literacy and reproductive knowledge, behaviors, or outcomes
was not the primary purpose. Therefore, authors only re-
ported results from bivariate or unadjusted analyses for these
variables, which reduced their quality rating.

Twenty-eight (82%) of the 34 studies included in the re-
view were conducted exclusively in the United States. Of the
six remaining studies, three were large, internet-based mul-
tinational studies,”_19 two were conducted in the United
Kingdom,?*?! and one in Japan.** Study samples ranged
from less than 100 participants (5 total studies, the smallest
consisting of 30 participants) to 8344 participants for one of
the internet-based multinational studies. The majority of
studies enrolled low-income women seen at university-based
clinics or hospitals. Almost all included English-speaking
participants only, although one study enrolled exclusively

Article search and review process.

Spanish-speaking participants,> one enrolled both Spanish-
and English-speaking participants,”* and one Japanese study?
and three large, internet-based multinational studies'”'° en-
rolled participants in several different languages. All but one
study?> had a study population that was exclusively female;
most were focused on adult women.

Health literacy measurement varied across studies. Twenty-
one (62%) of the 34 studies used either the original, the short
form, or a translated version of the Rapid Estimate of Adult
Literacy in Medicine (REALM)®® to assess patient literacy
skills, while 6 studies used the Short Test of Functional Health
Literacy in Adults (S-TOFHLA),27 4 studies used the Newest
Vital Sign (NVS),28 and 3 studies used the Set of Brief
Screening Questions (SBSQ).29 A description of these mea-
sures and how they are commonly scored is provided in Ta-
ble 2. Finally, two studies used numeracy scales, in addition to
one of the health literacy measures already mentioned.'%*°
Two studies®**' did not report the percentage of their sample
with low health literacy.

Outcome measurement in the studies varied considerably.
The majority of studies used questionnaires or self-report to
obtain information about outcomes. Medical record review
was used to determine episodes of screening, follow-up after
abnormal testing, obstetric outcomes, and adequacy of pre-
natal care. Studies were grouped broadly according to topic
area and are summarized below.
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TABLE 2. DESCRIPTION OF COMMONLY USED HEALTH LITERACY MEASURES ACROSS STUDIES

Measure Description Scoring

REALM?%* Consists of a listing of 66 medical words that are ~ Total points: 66
read out loud and increase in complexity. A Points are assigned to reading level: 0—18 points is
point is assigned to each word pronounced 3rd grade or less; 19—44 points is 4th—6th grade;
correctly. 45-60 points is 7th—8th grade; and 61-66 points

is 9th grade and above

S-TOFHLA?"  This test includes reading and numeracy sections, ~ Total points: 100
although some chose to measure only reading. 0-53 is inadequate health literacy; 5466 is
The reading portion includes two medical text marginal health literacy; and 67-100 is adequate
passages with dropped words through the text. health literacy
Participants are asked to fill in the blanks from a
choice of four words. The numeracy section asks
patients to respond to questions and/or prompts
that require interpreting numbers.

NVs?® This test consists of 6 questions that require Total points: 6
interpreting a nutrition label for a container of 0-1 suggests high likelihood of limited health
ice cream. The first four questions require literacy; 2-3 suggests possible limited health
numeracy skills and the last two require reading literacy; and 4-6 suggests adequate health
comprehension. literacy

SBSQ% This screen consists of three questions: (1) How Total points: 12

often do you have someone help you read
hospital materials? (2) How confident are you

0-5 is low health literacy; 6-9 is medium health
literacy; and 10-12 is high health literacy

filling out medical forms by yourself? (3) How
often do you have problems learning about your

medical condition because of difficulty

understanding written information? Each

response is scored from O to 4.

#A shortened version of the REALM (REALM-SF) was used in some studies included in this review, as well as versions in different

domains (i.e., genetics) and languages (i.e., Japanese).

Family planning and fertility

Knowledge related to contraception and fertility. Consis-
tently, studies demonstrated that health literacy was associ-
ated with knowledge about contraception. Davis et al.
examined whether knowledge regarding oral contraceptive
pills was associated with health literacy among low-income
women attending a family planning clinic in Louisiana.*?
After viewing a standard video shown to women interested in
obtaining contraception, low health literacy was associated
with less knowledge regarding the meaning, mechanism of
action, and risks of oral contraception. Twenty-three percent
of women with a sixth-grade reading level or below could
identify the purpose of contraception, compared with 54% of
women with seventh- to eighth-grade reading level, or 74%
of women with a ninth-grade reading level or higher
(p<0.0001).%?

Similarly, two other studies found that women with low
health literacy were less likely to know the time in their
menstrual cycle when they were able to get pregnant. In a
group of women in the United Kingdom, Rutherford et al.
found that 61.5% of women with a seventh- to eighth-grade
reading level knew the time in the menstrual cycle when a
woman was able to get pregnant compared with 85.6% of
women with a reading level equivalent to ninth grade or
above (p<0.001).%° Similarly, Gazmararian et al. found that
women with low health literacy had four times the odds of not
knowing when a woman could get pregnant during her
menstrual cycle (odds ratio [OR] 4.54, 95% confidence in-
terval [CI] 2.18-9.48).* In regard to fertility and aging,

Gossett et al. found that higher health literacy was associated
with increased knowledge of how aging affects fertility and
the need for assisted reproductive technology.*

In terms of understanding how to use contraception, Yee
et al. found that women with low health literacy were more
likely to identify inadequate knowledge as a barrier to taking
contraception correctly.'® Two studies by Raymond et al.
similarly found that low health literacy was associated with
less knowledge regarding the indication for use of emergency
contraception after viewing a prototype drug information
label 343> However, in their 2002 study, Raymond et al.
found that overall knowledge and understanding of the use of
emergency contraception was high, with over 80% of all
participants understanding 8 of 11 objectives tested.

Contraceptive use and planned pregnancies. Regarding
actual contraceptive use, no relationship was found between
health literacy status and use of contraception. Gazmararian et al.
found no association between health literacy and report of cur-
rent use of contraception,33 Rutherford et al. found that the rate of
emergency contraception use was not associated with health
literacy,20 and Davis et al. found no difference in correct use of
contraception by health literacy in women currently using oral
contraceptive pills.*> Gazmararian et al. also examined contra-
ception choice. When asked about birth control method ever
used in the past, a higher proportion of women with low health
literacy were found among users of both long-term highly effi-
cacious forms of birth control, such as an intrauterine device
(17.9%) or implant (13.3%), and the less efficacious forms, such
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as douching (13.9%) or the rthythm method (13.7%), compared
with the proportion reporting use of other methods such as the
diaphragm (10.3%), medroxyprogesterone acetate (10.1%), or
oral contraceptive pills (8.1%).*

There were inconsistent results regarding rates of planned
pregnancy by health literacy, although almost all studies on
this topic were considered of poor quality; only one was rated
as fair.®> Endres et al. found that women with low health
literacy were more likely to have an unplanned pregnancy
compared with women with adequate health literacy (75% vs.
40%, p=0.02).>* Lupattelli et al. similarly reported a dif-
ference in incidence of unplanned pregnancy by health lit-
eracy status. In their multinational cohort, 12.0%, 9.8%, and
8.2% of women with low, medium, and high health literacy,
respectively, reported unplanned pregnancies (p<0.05)."
Several others, however, found no difference in rate of re-
ported unplanned pregnancy by health literacy.'®>%-3

Sexual behavior, sexually transmitted infections,
and cervical cancer screening

Sexual behavior and sexually transmitted infections. Four
studies examined the relationship between health literacy and
sexual behavior and sexually transmitted infections (STIs)
and found conflicting results. Two studies were considered of
fair quality and two of poor quality; there were no systematic
differences in findings between studies by their quality rat-
ings. In evaluating sexual behavior that puts women at risk of
STIs, Rutherford et al. found a statistically significant, but
clinically narrow, difference in onset of sexual activity by
health literacy status. Women with low health literacy had a
reported mean age at first intercourse of 15.5 years compared
with a mean age of 15.8 years in women with high health
literacy (p<0.001).> Women with low health literacy
compared with women with high health literacy were also
more likely to report unprotected intercourse with their first
sexual encounter (16.3% compared with 10.2%, p <0.05) and
two or more sexual partners in the last 6 months (19%
compared with 9.5%, p < 0.002).20

Conversely, Sharp et al. found that high health literacy was
associated with sexual behaviors that are risk factors for
abnormal pap smears (1.8 risk factors in the low health lit-
eracy group compared with 2.3 risk factors in the high health
literacy group), including the use of oral contraceptive pills, a
higher reported number of lifetime sexual partners, and re-
ported initiation of sexual activity before the age of 18
years.’® A greater percentage of women with high health
literacy reported more than five lifetime sexual partners
compared with women with low health literacy (51.4% vs.
25.9%, p<0.01). Forty-three percent of women with low
health literacy reported four to five lifetime partners.*® There
was no association between health literacy skills and age of
sexual debut or history of prior STIs.>® Needham et al. found
no association between health literacy and report of risk
factors for STIs, including age at first intercourse, number of
lifetime sexual partners, history of previous sexually trans-
mitted illness, and use of barrier protection with last episode
of intercourse.”’

Rutherford et al. and Needham et al. found no differences
in knowledge regarding safe sexual practices by health lit-
eracy status.?%3 However, Rutherford et al. found that
women with low health literacy were less likely to know how
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STIs could be passed from one individual to another; they
were also less likely to know how to look for and identify
signs of an STL.?® In a separate study, women and men with
low health literacy were more likely to perceive themselves at
risk for acquiring gonorrhea, but were less likely to have
obtained testing for gonorrhea in the past year.”> Women
with low health literacy were also more likely to report being
interested in learning more about sexual health.?

Cervical cancer screening. Three studies examined the
relationship between cervical cancer screening and health
literacy; all were considered of fair quality. Sharp et al. re-
ported that the proportion of women with a prior abnormal
pap smear and history of colposcopy did not vary by health
literacy status. There was also no difference in severity of pap
abnormalities on screening found during this study by health
literacy status.’® However, women with low health literacy
were less likely to follow-up after receiving abnormal pap
results and were more likely to report significant distress
related to the diagnosis of an abnormal pap smear.*

Lindau et al. similarly found an association with health
literacy and follow-up of abnormal pap smears. Women with
low health literacy compared with those with adequate health
literacy were more likely to say they would not follow-up
with a provider after abnormal pap smear testing (30%
compared with 19%, p <0.036). Instead they would worry,
panic, do nothing, or not know what to do.3® Women with
high health literacy had twice the odds of understanding the
purpose of a pap smear as a screening test compared with
women with inadequate health literacy (OR 2.25, 95% CI
1.05-4.80).%°

A follow-up study designed to investigate this relationship
further, however, found no association between health liter-
acy and follow-up within 1 year for abnormal pap results.*
Additionally, although there were no statistically significant
differences in severity of pap results by health literacy, trend
data suggested a relationship. Among women with abnormal
pap smears and inadequate health literacy, 29% had results
that showed low-grade squamous intraepithelial lesions
(LGSILs) and 55% had atypical squamous cells of unknown
significance (ASCUS). Among women with abnormal pap
smears and adequate health literacy, 50% had LGSIL results
and 25% had ASCUS on pap smear testing.*® This was likely
not statistically significant due to a small study sample size.

Pregnancy and postpartum outcomes

Prenatal care utilization and quality. Data are inconsis-
tent as to whether there are differences in prenatal care by
patient health literacy. While the quality ratings for these
studies varied, there were no systematic differences in terms
of findings by quality. Endres et al. evaluated prenatal care
utilization among women with high-risk pregnancies due to
pregestational diabetes.>* Results indicated that women
with low health literacy compared with women with ade-
quate health literacy were less likely to have received pre-
conception counseling with an obstetric provider (13% vs.
43%, p=0.01) and were more likely to initiate prenatal care
at a later gestational age (12.8 weeks vs. 8.3 weeks,
p=0.04).%* In unadjusted analysis, Poorman et al. found that
an increased proportion of women with limited health lit-
eracy reported missed prenatal care appointments compared
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with women with marginal and adequate health literacy
(16.8% vs. 6.9% vs. 2.1%, respectively, p=0.03).*® After
controlling for income and education, this association was
no longer significant.

In contrast, Bennett et al. reviewed medical records from a
cohort of 202 postpartum African American women and
found no difference by health literacy status in gestational
age at initiation of prenatal care. Overall rates of delayed
prenatal care in this sample were high, however, with 61% of
women in this study initiating prenatal care after the first
trimester.'’ This study also did not find an association be-
tween health literacy status and adequacy of prenatal care as
measured by the Adequacy of Prenatal Care Utilization Index
(APNCU), a measure that combines gestational age at initi-
ation of prenatal care and number of visits attended.*' Fifty-
eight percent of women with low health literacy had inade-
quate prenatal care by the APNCU compared with 49% of
women with high health literacy (p=0.341).""

In several studies, perceptions of prenatal care and care
quality differed by health literacy categorization. Shieh et al.
reported that women with low health literacy were less likely
to believe that they could have an impact on their pregnancy’s
outcome, instead perceiving the healthcare provider to be in
control of maternal and fetal outcomes.*? A study conducted
in Japan explored the relationship of health literacy among
culturally diverse women and its association with reported
quality of prenatal care. High health literacy was associated
with less understanding, less perceived respect by the
healthcare grovider, and increased loneliness during and after
pregnancy.®? Finally, Bennett et al. conducted four focus
groups with women who had low and high health literacy
skills. Regardless of health literacy status, the theme of
communication and partnership between provider and patient
was consistent among all focus groups. Participants agreed
that it was important that providers provide information in a
way that was clear and accessible. Other themes that emerged
included desire for trust, continuity of care, and a close
patient—physician relationship.''

Cho et al. found lower levels of understanding of aneuploidy
screening options among women with limited health literacy.
Pregnant women with low health literacy skills had lower
average scores on the Maternal Serum Screening Knowledge
(MSSK) Questionnaire compared with women with high
health literacy (5.5 vs. 6.96, p<0.01) and were more likely to
have inadequate knowledge as determined by a composite
MSSK score (97.3% vs. 11.1%, p<0.01). Despite this, there
was no difference by health literacy group in the rate of ac-
ceptance of first or second trimester serum screening.*’

Health information seeking during pregnancy was exam-
ined in two studies by Shieh et al. One study found no dif-
ference by health literacy status in broad practices related to
media that women used to obtain health information during
pregnancy, including books, brochures, TV, and the inter-
net.’! However, in a separate study, Shieh et al. found that
women with low health literacy were less likely to use the
internet as a source of information. Compared with women
with high health literacy, pregnant women with low health
literacy had less access to the internet, and among women
who did have access, those with low health literacy skills
were less frequent users of the internet for prenatal care in-
formation.** Studies did not differ in terms of their quality
assessment.
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Prenatal medication and supplement beliefs and use.
Low health literacy was associated with not taking vitamin
supplements during pregnancy. Endres et al. found a lower
proportion of women with low health literacy compared with
women with adequate health literacy who took folic acid
before pregnancy and into the first trimester (31% compared
with 83% p=0.001).%* Poorman et al. found that women with
low health literacy had greater odds of not taking a prenatal
vitamin during pregnancy (adjusted OR 3.6, 95% CI 1.6-8.5)
in comparison with those with adequate health literacy.*

Pregnant women with low health literacy were also more
likely to attribute risk to medication use in pregnancy.'”*' In
Ireland, Duggan et al. demonstrated that women with low
health literacy had stronger beliefs regarding the harms of
medication and that medications are overused in pregnancy
compared with women with high health literacy.”' In a large
multinational study, Lupattelli et al. showed increased per-
ception of risk and negative beliefs about medications and
supplements in pregnancy, including herbal remedies, among
women with low health literacy.'” Furthermore, these nega-
tive beliefs and perceived risks appeared to mediate the in-
creased rate of nonadherence to medications in pregnancy
reported by women with low health literacy compared with
medium health literacy and high health literacy (25%, 22.5%,
and 19.2%, respectively).l7 In the same cohort of women,
Hameen-Anttila et al. reported that women with limited
health literacy skills desired greater information regarding
medication use in pregnancy in comparison with women with
adequate health literacy skills.'®

Smoking and pregnancy. It is unclear if health literacy
status impacts smoking practices in pregnancy. Arnold et al.
found that high health literacy was associated with increased
knowledge and concern regarding smoking and its effects on
pregnancy and children in the home.** Despite this, there was
a nonsignificant trend toward a greater proportion of women
with high health literacy smoking during pregnancy. Fifteen
percent of women reading at or below a third-grade reading
level compared with 14% reading at a fourth- to sixth-grade
level, 18% of women reading at a seventh- to eighth-grade level,
and 25% of women with a greater than ninth-grade reading level
reported smoking during pregnancy.

Conversely, Smedberg et al. found that low health literacy
was associated with a higher proportion of smoking during
pregnancy. Among women who did smoke during preg-
nancy, there was no difference in the amount of smoking
based on health literacy status.'® Poorman et al., in unad-
justed analysis, found that women with inadequate health
literacy reported higher rates of smoking during pregnancy
compared with women with marginal and adequate health
literacy (19.8%, 15.8%, and 8.8%, respectively, p<0.01).
This difference was not significant after adjusting for income
and education.*® The studies by Poorman and Arnold were
considered of fair quality, while the Smedberg article was
rated as poor.

Obstetric and postpartum outcomes. The effect of health
literacy on obstetric outcomes has not been thoroughly
evaluated. In a cohort of high-risk obstetric patients with
pregestational diabetes, Endres et al. found that women
with low health literacy had more frequent hospitalizations
and higher birth weight babies.”* Babies of women with
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pregestational diabetes and low health literacy weighed
~450 g more than babies of mothers with adequate health
literacy (p= 0.001).24 However, there were no differences in
other maternal and neonatal outcomes such as gestational age
at delivery, percentage of women who delivered vaginally,
rates of shoulder dystocia, APGAR scores, or neonatal in-
tensive care unit admissions. Bennett et al. found no associ-
ation between health literacy and obstetric outcomes,
including low birth weight, preterm delivery, and cesarean
section.'!

Women with low health literacy were more likely to suffer
from de]pression during pregnancy> and at 6 weeks post-
partum.” In a cohort of pregnant Latina women, those with
inadequate health literacy compared with women with ade-
quate health literacy had twice the odds of suffering from
depression during pregnancy (OR 2.39, 95% CI 1.07-5.35).%
In a separate postpartum cohort, a larger proportion of wo-
men with low health literacy met criteria for postpartum
depression compared with women with high health literacy
(26.1% vs. 8.8%)."> After adjusting for history of depression
and number of children at home, postpartum women with low
health literacy had 3.45 greater odds (95% CI 1.1-11.8) of
suffering from postpartum depression compared with women
with high health literacy."

Postpartum practices were shown to vary by health literacy
status across multiple studies. Health literacy was negatively
associated with breastfeeding rates. Kaufman et al. found
that women with low health literacy were less likely than
those with adequate health literacy to report exclusively
breastfeeding their infants at 2 months postpartum (23%
compared with 54%, p=0.018).45 Poorman et al. found that
30% of women with less than adequate health literacy never
breastfed compared with 13% of women with adequate health
literacy.*’ Finally, Ehrenthal et al. found that diabetic women
with low health literacy were less likely to follow-up for
glucose testing postpartum.'®

Interventions to improve understanding of reproductive
health information

A number of studies tested interventions designed to re-
duce literacy-related disparities in understanding reproduc-
tive health information. Using a computer-based tool to
improve prenatal screening knowledge, Yee et al. found
improved patient understanding of screening methods after
viewing the tool. The level of knowledge improvement did
not differ by health literacy."

Similarly, You et al. developed an educational tool with
text and icons to improve preeclampsia knowledge.'> A
previous study by this team found no difference in pre-
eclampsia knowledge by health literacy in adjusted analysis,
although knowledge about preeclampsia among all women in
the study sample was low, with only 13% of participants able
to identify signs and symptoms of this condition.*® The ed-
ucational tool was shown to improve overall levels of pre-
eclampsia knowledge among pregnant women, and no
difference in understanding was found by health literacy.'?
Similarly, in a study designed to improve interpretation of
prescription drug warning labels by You et al., health literacy
did not predict correct interpretation of an enhanced pre-
scription drug warning label warning against medication use
while pregnant.*’
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Kakkilaya et al. examined the effect of a visual aid on
patient knowledge of the morbidity and mortality associated
with birth of a very preterm infant (23 weeks gestational age).
Improvement in knowledge scores did not vary by health
literacy after using the aid.'?

In a sample of women between the ages of 16 and 21, STI
comprehension was assessed after reading an informational
brochure regarding Chlamydia.>” Women with low health
literacy had significantly lower knowledge scores compared
with women with high health literacy after reviewing the
brochure (average knowledge score of 7.54 vs. 9.08 of 10,
p<0.001).*” Boxell et al. found a larger improvement in
knowledge of symptoms of gynecologic cancer in women
with high health literacy compared with those with moderate
or low health literacy after viewing an ovarian and cervical
cancer symptom brochure.*

Discussion

Findings from this systematic review suggest that health
literacy is related to reproductive health knowledge across a
number of topics, including contraception, fertility, prenatal
screening, and STIs. Additionally, health literacy appears to
be related to certain obstetric health behaviors, such as pre-
natal vitamin use and exclusive breastfeeding, but its rela-
tionship with other reproductive health behaviors, such as
behavioral risk factors for STIs and smoking during preg-
nancy, is less clear. Evidence suggests a link between health
literacy and postpartum depression, but too few studies
have been conducted on other obstetric and gynecologic
outcomes to draw firm conclusions. Finally, the few inter-
vention studies conducted to date have shown promising
results, indicating that the use of tailored educational mate-
rials can increase understanding of reproductive health topics
for patients with both limited and adequate health literacy,
perhaps even reducing literacy-related disparities in repro-
ductive health knowledge.

Several studies included in this review demonstrated that
women with low health literacy are more likely to exhibit
avoidance behavior when it comes to care. This includes less
screening for STIs, later initiation of prenatal care, less
follow-up of abnormal test results after cervical cancer
screening, and less overall likelihood to seek care,>+25-36:38
This may be related to increased distress regarding results,
lack of knowledge regarding risks and testing options, lack of
health information seeking, poorer healthcare access, or
lower level of self-efficacy. Studies in other populations have
demonstrated a similar phenomenon.®* It is important to
determine the root cause of this avoidance, whether it is
health literacy or some other factor, to better engage women
in preventive care and follow-up.

While this review offers insight on the relationship between
health literacy and reproductive knowledge, behavior, and
outcomes, it is important to note that studies included in the
review had numerous limitations. Specifically, many studies
had small sample sizes that were often not representative of the
general population and were recruited via convenience sam-
pling. Small sample sizes also made it harder to evaluate certain
clinical outcomes such as preterm birth that are not as common.
Most studies also used cross-sectional and observational study
designs and even the more rigorous experimental studies gen-
erally utilized hypothetical scenarios. Measurement was highly
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variable and often suboptimal, with studies relying upon self-
report and measures that have not been validated to assess
outcomes. Last, numerous studies solely reported unadjusted
analyses and did not control for known factors that impact
women’s health outcomes. More rigorous studies are clearly
warranted to further establish the relationship between health
literacy and women’s reproductive health outcomes. These
studies should seek to use more objective measures of clinically
relevant outcomes when possible and more advanced study
designs or analyses to account for potential confounding. In
addition, given the changing demographics of the United
States, more studies should be conducted among Hispanic and
Spanish-speaking women.

This systematic review itself also has limitations. As with
any systematic review, our review is limited by publication
bias. We only synthesized published findings and did not
search the gray literature or other sources. It is also possible
that articles that should have been included were not returned
with our search strategy; however, additional reference
mining was performed to minimize this possibility. As this
review was restricted to research conducted in the United
States and other developing countries, it is possible that
relevant articles from other countries were unnecessar-
ily excluded. Additionally, there were several topics that are
important to women’s health areas (e.g., menopause, incon-
tinence) that were excluded as they were believed to be less
relevant to women of reproductive age. Certainly, how health
literacy impacts these topics should also be explored.

Studies included in this review reported that anywhere
from 9% to 78% of women had less than adequate health
literacy skills (average of 46%). This wide variation likely
reflects the diversity of populations that study samples were
drawn from, the variety in health literacy measures used, and
differences in how individuals were categorized as hav-
ing adequate or inadequate health literacy. Such variability
makes it difficult to make comparisons across studies and
may have led to conflicting results. This challenge is present
for almost all literature reviews focusing on health literacy
and has been previously acknowledged to be a limitation for
the field.”® Such measurement challenges highlight the need
to identify the best health literacy measures available for use
in this population and/or to consider the creation of new tools
that effectively measure these skills in reproductive age
women. Results from this review unfortunately do not offer
clear guidance on which published instrument may be opti-
mal for use among reproductive age women. Further refining,
standardizing, and improving health literacy measurement
will be crucial to advancing this line of research.

Despite measurement variation, findings from the studies
included in this review indicate that limited health literacy is
likely to be common in reproductive health practices and
worthy of further attention and research. While the studies
conducted to date offer insight on the relationship between
health literacy and reproductive knowledge and related be-
haviors, more methodologically rigorous studies are needed
to further investigate the association between health literacy
and clinically meaningful outcomes and to further elucidate
the causal mechanisms through which health literacy may
affect these outcomes. Finally, more health literacy-informed
interventions are needed to move beyond describing the
problem of limited health literacy and into the realm of im-
proving reproductive care and outcomes for women.
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Our review suggests that health literacy plays an important
role in reproductive health for women across a number of key
contexts, including contraception, fertility, prenatal screen-
ing, and sexual health. Additional research is needed to fully
understand these relationships, to further explore the asso-
ciation between health literacy and reproductive outcomes,
and to evaluate interventions to reduce literacy-related dis-
parities in reproductive health knowledge and outcomes. In
the meantime, obstetricians and gynecologists should be
aware of the potentially negative effects of low health literacy
on reproductive health and should become more familiar with
guidelines promoting clear communication and health liter-
acy best practices for patient education and counseling.”' >
Numerous organizations, including AHRQ, the Joint Com-
mission, and The Centers for Disease Control and Prevention,
have advised healthcare providers to utilize clear com-
munication and plain language techniques with all patients
regardless of their presumed health literacy skills, thus
adopting a universal precautions approach.”® This is essential
as limited health literacy is likely to be prevalent in many
patient populations and is not always readily recognized by
healthcare providers.*®’
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