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Abstract
Objective: The objective of this study is to critically appraise empirical evidence investigating path-
ways between health literacy (HL) and cervical cancer screening.

Methods: A comprehensive search was undertaken to identify English-language studies published
before May 2014 that measured HL and cervical cancer screening. After screening for eligibility,
we identified 12 articles that met inclusion criteria.

Results: Nine studies yielded a positive association between HL and cervical cancer screening. Five
studies investigated the relationships between HL, psychosocial variables, and cervical cancer screen-
ing and found that HL was associated with cervical cancer knowledge (n= 4) and cancer worry (n= 2).
Separately, cancer knowledge (n= 2) and perceived barriers (n= 1) were correlated with cervical can-
cer screening. One study investigated an indirect pathway of HL to cervical cancer screening through
health knowledge, although the indirect pathway was non-significant. Overall, the investigations
tended to focus on print-related HL domain only and included only English-speaking or Spanish-
speaking women. In addition, the studies were limited by lack of theoretical basis (n= 10) or temporal-
ity (n= 10) and use of self-reported screening status (n= 7).

Conclusion: Evidence supports a positive link between HL and cervical cancer screening. There is
only limited evidence to delineate indirect pathways linking HL and cervical cancer screening. Studies
using a multidimensional validated measure of HL are needed in diverse groups of women, particu-
larly those with a heightened burden of cervical cancer. With continuing cervical cancer disparities
among culturally and linguistically diverse women, delineating how HL influences cervical cancer
screening may help develop effective intervention strategies to reduce the disparities experienced by
these women.
Copyright © 2015 John Wiley & Sons, Ltd.

Introduction

Cervical cancer is the fourth leading cancer in women
worldwide: Every year, approximately 528,000 women
are diagnosed with cervical cancer, with an estimated
266,000 deaths per year, which accounts for 7.5% of
all cancer deaths in women [1]. As with other non-
communicable diseases [2], cervical cancer predominately
affects women in countries with limited resources. About
85% of the global burden of cervical cancer and 87% of
cervical cancer-related deaths occur in developing coun-
tries [1].
While substantial progress has been made in controlling

cervical cancer through early detection and well-esta-
blished cervical cancer screening in developed countries
[3,4], few comprehensive national programs exist in de-
veloping countries such as Africa [5]. Given the lack of
infrastructure for systematic cervical cancer control, the
rates of Papanicolaou (Pap) tests tend to be very low in
less-developed countries. For example, in Nigeria, where
cervical cancer remains the second most common cancer
for women [6], approximately 90% of women report never

being screened for cervical cancer [7,8]. In developed
countries, such as the USA, inequality in cervical cancer
screening remains among certain groups of culturally and
linguistically diverse (CALD) women. For example, recent
immigrant groups, such as Korean and Vietnamese women
– two of the fastest growing immigrant populations in the
USA [9] – have almost twice the risk of developing cervi-
cal cancer compared with non-Hispanic white Americans
[10,11], while having the lowest rate of Pap test use within
the past 3 years (63% and 69%, respectively vs. 89% in
white Americans and 92% among African-Americans)
[12,13]. Human papillomavirus (HPV) infection is a cause
of cervical cancer with two types of HPV (16 and 18) and
accounts for more than 70% of cervical cancer cases [14].
Although HPV testing has recently been launched as a
primary screening for cervical cancer in the USA, still,
receiving a Pap test on a regular basis is the most
commonly used prevention strategy for cervical cancer
worldwide [15,16]. Hence, wewill consider cervical cytology
(i.e., Pap test) as a cervical cancer screening.
In addition to public health programs, the literature

suggests systematic correlates of cervical cancer screening
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behaviors among CALD women such as recommenda-
tions from healthcare providers, health insurance, and ac-
cess to health care [17–19]. Han et al. [20] reported that
cervical cancer screening behaviors among racial/ethnic
minorities in the USA tend to increase when navigation
services are combined. Nevertheless, implementing top-
down approaches without embracing contextual factors,
such as social inequalities within the community, may
not result in desired health behaviors among CALD. For
example, in a USA-based study on the relation between
perceived discrimination and Pap tests [21], Asian Indian
women with perceived racial discrimination were nearly
three times more likely to be out-of-date on their Pap tests
compared with their non-discrimination counterparts (odds
ratio (OR) 2.64, 95% confidence interval (CI) 1.13–6.18),
after controlling for demographic characteristics. Like-
wise, sociodemographic inequalities (e.g., gender) can
keep women from seeking cervical cancer screening in
developing countries [22]. These findings call for more
attention to the needs of CALD.Most recently, health liter-
acy – ‘the degree to which individuals have the capacity to
obtain, process, and understand basic health information
and services needed to make appropriate health deci-
sions’[23] – has emerged as a potential determinant of
cervical cancer screening [24,25]. CALD populations in
the USA are particularly affected by limited health literacy.
For example, the 2003 National Assessment of Adult
Literacy (NAAL) showed that 65% of Hispanics have
basic or below basic health literacy that is a much higher
proportion than that of non-Hispanic whites (28%) [26].
Likewise, researchers also found that a considerable
amount of recent Asian immigrant groups speaking lan-
guages other than English have difficulty understanding
basic medical words (nearly 75% of Korean) [27] or writ-
ten information from their doctor and instructions on a pre-
scription bottle (about 70% of Chinese) [28].
Health literacy is suggestive of a critical skill set that

enables an individual to navigate the healthcare system
to obtain needed care such as cancer screening [29];
however, specific pathways through which health literacy
influences screening behavior (i.e., how) are still not com-
pletely understood. Three recent systematic reviews that
evaluated the relationship between health literacy and cer-
vical cancer screening [24,25,30] found mixed evidence.
Furthermore, previous reviews neither exclusively target-
ed cervical cancer screening [24,30] nor included a di-
verse sample of women other than older Hispanics [25].
A growing number of health literacy studies have been

published in the context of cervical cancer screening be-
cause the previous reviews completed their literature
search (up to 2011). In addition, the field is advancing
with more comprehensive health literacy-specific theoret-
ical frameworks [31,32]. For example, in the context of
chronic disease management such as diabetes, researchers
have identified significant alternative (indirect) pathways

between health literacy and disease outcome [33] through
psychosocial constructs such as self-efficacy. Yet, to the
best of our knowledge, no attempt has been made to ex-
amine empirical evidence pertaining to the ways in which
health literacy impacts cervical cancer screening. The
objectives of this systematic review are twofold: (1) to
critically evaluate empirical evidence delineating potential
pathways linking health literacy to cervical cancer screen-
ing behavior and (2) to suggest recommendations for
future research on health literacy and cervical cancer
screening.

Methods

Literature search

We searched electronic databases and conducted hand
searches of reference collections. Electronic databases –
PubMed, Embase, and the Cumulative Index to Nursing
and Allied Health Literature (CINAHL) – were used to
search for potential studies. After consulting with a health
science librarian, we used a combination of the following
keywords that included MeSH terms (see Appendix in
Supporting Information for a list of search terms): ‘health
literacy’ or ‘numeracy’ or ‘literacy’, and ‘Pap smear’, or
‘cervical cancer screening.’ The searches were limited to
studies published in English before May 2014. The hand
search was performed in reference collections from the
articles extracted from electronic databases.

Study selection process

The article selection process is illustrated in Figure 1.
Initially, 215 articles were retrieved from the electronic
database search, after discarding 93 duplicate articles.
Four additional articles were identified from a hand search
in reference collections. One author (K.H.K.) reviewed
titles and abstracts on its relevance to women’s cervical
cancer screening behavior. Of 219 articles, 49 articles
were passed on for a full-text review. After title and ab-
stract screening, two authors (K.H.K. and H.R.H.) inde-
pendently reviewed full-text articles to select studies for
review using the following inclusion criteria: (1) quantita-
tive English language primary studies (e.g., data-based
articles) published in peer-reviewed journals, (2) cervical
cancer screening behavior measured as a study variable,
and (3) health literacy quantitatively measured as a study
variable. We excluded 37 articles for the following rea-
sons: (1) no data-based article (review, editorial; n=7),
(2) articles for which full-texts were not available (confer-
ence abstracts; n=6), (3) qualitative research (n=3), (4)
no Pap test receipt as a study variable (n=1), and (5) no
health literacy as a study variable (n=20). After discus-
sion between two reviewers, agreement was reached to in-
clude a total of 12 articles that met the inclusion criteria.
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Quality appraisal tool

While there is a lack of consensus regarding ways to criti-
cally appraise observational studies [34], the STrengthening
the Reporting of OBservational studies in Epidemiology
(STROBE) guidelines were used to evaluate the methodo-
logical rigor of each study included in the review [35].
STROBE is a checklist on what authors should report on
an observational study [35]. The STROBE statement is
one of the most widely used quality-rating checklists in
biomedical research, with appraisal items tailored to
cross-sectional and cohort studies [35]. Using seven items
on the STROBE that were relevant to methodological
rigor, two reviewers independently evaluated methodolog-
ical rigor of the studies. Any discrepancies were discussed
until consensus was reached.

Quality appraisal of the selected studies

Only a few studies adequately described a study design
(n=4). A majority of the studies provided clear descrip-
tions about sample selection criteria and response rate,
although none reported a sample size based on power
analysis (Table 1). Some studies (n=3) reported a low
response rate (from 19% to 51%). More than half of
the studies (n=7) determined a woman’s cervical cancer
screening status based solely on self-report. While most
studies used established health literacy measures such as

the Test of Functional Health Literacy in Adults (TOFHLA),
the Rapid Estimate of Adult Literacy in Medicine
(REALM), or the NAAL, some studies that used cancer-
specific health literacy tools such as Cancer Message
Literacy Test (CMLT) [36] and Cervical Cancer Literacy
Assessment Tool (CCLAT) [37] did not offer clear
descriptions of what wasmeasured to evaluate an individual’s
health literacy. Overall, limited evidence was provided
regarding psychometric properties of each measure in the
study population. While all the studies used an adequate
statistical analysis method consistent with the study
design, most (n=10) reported controlling for covariates
(e.g., age, education, and insurance) in looking at the rela-
tionship between health literacy and cervical cancer
screening; however, the selection of covariates tended not
to be guided by a theoretical framework (n=10).

Results

Characteristics of studies

The characteristics of studies selected for this review are
summarized Table S1 (see Table S1 in Supporting Infor-
mation for study overview). All but one [38] were con-
ducted in the USA. Only two were longitudinal [39,40];
ten were cross-sectional. Study participants were recruited
predominantly from the following settings: clinics [39–42],

Figure 1. Study selection/review process
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followed by a household registration system [38,43], and a
national managed care organization (i.e., Medicare)
[44,45]. The sample consisted of predominantly white
American (>60%) and middle-aged women (age ranging
from 18 to 79 years). All USA-based but one study [37]
included either English-speaking or Spanish-speaking par-
ticipants. Only one investigated the association between
health literacy and cervical cancer screening by ethnicity
or origin of nationality [37].
While current routine cervical cancer screening guide-

lines for women are limited to those 65 years of age and
younger in the USA [15], three USA-based studies included
women older than 65 years [37,44,45]; thus, findings from
studies involving women aged 65 years or older may not be
applicable to women who need routine cervical cancer
screening. The duration of adherence to cervical cancer
screening (i.e., Pap tests) guidelines used in the studies var-
ied from yearly [40,43,46] to once in their lifetime [41,44],
making direct comparisons of Pap test prevalence across
studies difficult. These variations might be associated with
the following: (1) changes in the recommended guidelines
over time, (2) inconsistencies among the agencies that pub-
lish cancer screening guidelines [15], and (3) sample char-
acteristic differences, ranging from women with HIV [46]
to nationally representative sample of women [38,43]. Nev-
ertheless, the prevalence of receipt of Pap tests in the pre-
ceding 1 to 3 years ranged from 62% to 92%, whereas
lifetime prevalence was estimated at 95% [41,44,47].

Measuring health literacy

All but three studies used only print health literacy
[38,39,42–47]. Two studies measured cancer-specific
health literacy [36,37], while the rest used generic health
literacy tests. The two most common print health literacy
measures used in the studies (both generic) were the

TOFHLA – which included the short TOFHLA [44,45]
and the TOFHLA-Spanish [39,47] – and the REALM
[40–42]. Additional print health literacy measures inclu-
ded the following: CMLT–reading [36], the NAAL [43],
the Mandarin Health Literacy Scale [38], the Single Item
Literacy Screener [46], CCLAT [37], and Lipkus nu-
meracy scale [42]. Comprehension of spoken messages
associated with cancer prevention and screening (CMLT-
listening) [36] and physician-rated literacy [40,41] were
also measured, in addition to print health literacy mea-
sures. Prevalence of below-adequate (below basic to basic
level) health literacy ranged from 29% to 51% across the
studies, although one study [36] only offered mean correct
scores without categorizing individuals according to pre-
determined scale cutoff points. Although it is challenging
to directly compare the proportion of women with inade-
quate health literacy across studies because of the various
types of health literacy measures used in their sample, the
levels of health literacy tended to be lower in studies in-
volving predominantly African-American women (35%
to 51%) [40,41,45,46] or Latina (38% to 49%) [39,47] as
opposed to studies with predominantly non-Hispanic white
American women (12% to 36%) [42–44].

Relationship between health literacy and cervical
cancer screening

Eleven studies examined the association between health
literacy and cervical cancer screening behavior; one study
[41] found that all but five women in the study sample
had received a Pap test in their lifetime; hence, the studies
did not examine the relationship between health literacy
and cervical cancer screening (Table 2). Of the 11 studies,
nine found a significant positive correlation between
health literacy and Pap test receipt [36–38,40,43–47]
across ethnically diverse samples (predominantly non-

Table 1. Quality of selected studies (N= 12)

Author (year) Study design Theory Sample selection
Power
analysis

Psychometric
properties of health
literacy measure

Outcomemeasure
(cervical cancer

screening)
Statistical
analysis

Bynum et al. [46] — — — — — S +
Cho et al. [45] — — + — — Sa +c

Garbers et al. [47] — — + — — Sb +c

Garbers et al. [39] — — + — — O +
Lee et al. [38] — + + — + S +c

Lindau et al. [41] — — + — — O +c

Lindau et al. [40] + — + — — O +c

Mazor et al. [36] — — ± — + O +c

Roman et al. [37] + — ± — — S +c

Schapira et al. [42] + + + — — Sa +
Scott et al. [44] + — + — — S +c

White et al. [43] — — + — + S +c

+, clearly discussed and adequate; ±, insufficiently discussed; �, not discussed; S, self-reported; O, medical records.
aCervical cancer screening assessed as part of general cancer screening encompassing breast and colorectal.
b10% of self-reports were randomly selected and compared with medical records.
cControlled for covariates.
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Hispanic White, African, and Hispanic-American women)
and different time periods in measuring Pap tests (within
the last year to a lifetime). Notably, six out of the nine
studies measured a functional measure of print health liter-
acy using the TOFHLA, the NAAL, and the Single Item
Literacy Screener [38,43–47]. Of the six studies, one in-
ternational study of Taiwanese women (N=1754) [38]
found a significant association between health literacy
and receipt of a Pap test that existed only at the bivariate
level. However, given that the Taiwanese healthcare sys-
tem is different from that of the USA – Taiwanese women
aged 30 years and older get free annual Pap tests through
national health insurance – and that Taiwanese women are
less likely to face a language barrier, it is difficult to make
a direct comparison between US studies and studies con-
ducted outside the USA.
One of three remaining studies [36] found that compre-

hension of spoken messages (CMLT-listening), not read-
ing health literacy (CMLT-reading), was a predictor of
Pap test within the preceding 39 months among insured
women. In a study by Lindau et al.[40], REALM-based
literacy was not associated with whether or not women
who had abnormal Pap test results received a follow-up
Pap test within 1 year; however, physician ratings of their
patients’ literacy was predictive of the women’s follow-
up within 1 year (OR 13.6; 95%CI 2.9–64.9). In the study,
physician-estimated literacy had low sensitivity (40%) but
relatively high specificity (76%) in detecting inadequate

health literacy based on participant responses on the
REALM, indicating that the physicians tended to overesti-
mate their patients’ reading levels. The remaining study
[37] included ethnically diverse (African, Arab, and His-
panic) women and found that African-American women
at risk for low health literacy (<75% performance on the
CCLAT, not knowing a family cancer history, and no high
school diploma) had 50% lesser odds of obtaining cervical
cancer screening in the past 3 years in comparison with
those with adequate health literacy (95%CI 0.34–0.73).
Two studies [39,42] failed to show a significant positive

correlation between health literacy and Pap test receipt.
The lack of association may have to do with sample selec-
tion or measurement error. For example, Garbers et al.
[39] recruited their study sample of Latina women from
those who sought breast or cervical cancer screenings at
the National Breast and Cervical Cancer Early Detection
Program in New York City. Given that all women in the
program received case management as usual care (result-
ing in all but six women in the sample receiving a Pap
test), the authors argued that barriers to cancer screening
resulting from limited health literacy might have been mit-
igated once they approached the healthcare setting [39].
Another study [42] did not find any direct link between
health literacy (measured by REALM and Lipkus numer-
acy) and screening behavior. In the study, cervical cancer
screening was included as part of a composite score en-
compassing three different cancer screening tests – breast,
cervical, and colorectal – because of multiple cancer eligi-
bilities for each study participant. In addition, not only
did the study have a significantly low response rate
(19%), but about one-fourth of study participants were
also excluded in the final analysis because of missing in-
formation about cancer screening, limiting the statistical
validity of the findings.

Potential psychosocial mediators between health
literacy and cervical cancer screening

As shown in Table 2, several psychosocial variables were
examined in relation to health literacy and cervical cancer
screening, with knowledge being the most common. Four
studies measured knowledge specific to cervical cancer
[41,46,47] or screening guidelines for breast, cervical,
and colorectal cancer [42], whereas one study asked gen-
eral health knowledge [38]. Of five studies that examined
knowledge in relation to health literacy, four found a
significant association between health literacy and knowl-
edge [38,41,42,47]. Bynum et al. [46] found no significant
association between health literacy and cervical cancer
knowledge among women with HIV. It is notable that
two studies used open-ended questions to measure cervi-
cal cancer knowledge without any scoring instruction
[41,47]. In addition, of the four studies that found a signif-
icant association, three used bivariate analysis [38,42,47];

Table 2. Reported associations among health literacy, psychosocial
variables, and cervical cancer screening (n= 12)

References pertained to the associations
among health literacy, psychosocial

variables, and cervical cancer screening

1. Health literacy

2. Cervical
cancer

screening

1. Health literacy
2. Cervical cancer
screening

+: [36]a [37]b [40]a [43] [44] [45]c [47]
±: [38] [46]
�: [39]
0: [42]c

3. Cervical cancer
knowledge

+: [41] +: [42]
±: [38] [42] [47] ±: [38]
0: [46]

4. Perceived cancer
worry

+: [42] 0: [42]
±: [41]

5. Perceived barriers 0: [42] +: [42]
6. Perceived benefits 0: [42] 0: [42]
7. Perceived susceptibility 0: [42] 0: [42]

+, significant positive association; 0, no association; �, significant negative association; ±,
significant association in unadjusted models.
aDiscrepancies were identified based on health literacy measures.
bHealth literacy risks score was a sum of three binary indicators including low Cervical
Cancer Literacy Assessment Tool, not knowing a family cancer history, and less than
high school education completion.
cReceipt of a Pap test was measured as one of the preventive care practices (cancer
screening).
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only one study controlled for known demographic covari-
ates of health literacy (age, education, insurance, and em-
ployment) [41].
Two studies reported that health literacy was signifi-

cantly negatively associated with cancer worry [41,42].
For example, Lindau et al. [41] found that women with
below-adequate health literacy were more likely to state
that they would worry or panic and would not seek medi-
cal care, compared with those who had adequate health
literacy. Likewise, Schapira et al. [42] found that lower
health literacy (numeracy) was associated with higher
levels of cancer worry. Although the authors investigated
the association between health literacy and other Health
Belief Model constructs (perceived barriers, perceived
benefits, and perceived susceptibility), they found non-
significant correlations [42]. Instead, Schapira et al. [42]
found direct associations of higher knowledge (OR 1.06;
95%CI 1.02–1.08) and lower perceived barriers (OR 0.93;
95%CI 0.92–0.95) with cancer screening (breast, cervical,
and colorectal cancer) in multivariate models, but found
no direct association between cancer worry and cancer
screening.
Only one study [38] conducted in Taiwan systemati-

cally investigated a mediating effect of health knowledge
on the relationship between health literacy and receipt of
Pap tests. Despite health literacy and health knowledge
being correlated to cervical cancer screening in bivariate
analyses, health knowledge was not a significant mediator
after controlling for age, education, income, and residence
status [38]. No other studies examined potential alterna-
tive pathways linking health literacy to cervical cancer
screening behavior through psychosocial variables.

Discussion

To the best of our knowledge, this is the first systematic
review focusing on possible indirect pathways linking
health literacy to cervical cancer screening. We found that
most studies included in the review primarily tested a
direct association between health literacy and cervical
cancer screening behavior and that there was insufficient
evidence to support indirect pathways between health lit-
eracy and cervical cancer screening. A possible indirect
link of health literacy to cervical cancer screening was
suggested through cervical cancer knowledge, but more
research is warranted to confirm this pathway.
A more theoretically grounded systematic approach is

essential to better explain how health literacy and other
social determinants affect screening behavior, thereby
informing tailored interventions to underserved women.
For example, a framework of health literacy and health
actions [48] suggests that the relationship between health
literacy and health actions (e.g., access to and use of
health care such as cancer screening) can be mediated by
knowledge, beliefs, or self-efficacy. This framework has

been partially tested in one international study [38] in
which low health literacy was associated with low cervical
cancer knowledge, which then led to poorer cervical can-
cer screening. Increasing a woman’ health literacy may be
a first step towards promoting cervical cancer screening
before implementing intensive knowledge education about
the cancer for the education to be effective. Another recent
framework proposed by von Wagner and colleagues [49]
suggests that other social determinants beyond health liter-
acy such as education, life stress, and illness experience
influence non-participation in cancer screening through
fatalistic beliefs, perceived benefits, and self-efficacy. The
framework [49] has been tested in studies within the con-
text of colorectal cancer screening. For example, in Miles
et al. study [50], cancer fatalism mediated the relationship
between socioeconomic status (income and education
levels) and colorectal cancer screening. Taken together,
these frameworks offer potential intervention strategies
to consider in promoting cervical cancer screening among
CALD women. For example, implementing programs to
eliminate disparities in educational opportunities across
the life-span [49] could be a basis to empower CALD
women to seek preventive health services such as cervical
cancer screening. In particular, lifelong learning and skills
attainment in the context of women’s health combined
with culturally embedded approaches (e.g., mitigating
fatalistic myths about cervical cancer within the commu-
nity) could help CALD women build a cognitive skill set
(e.g., health literacy) that is necessary to engage in cervi-
cal cancer screening [48].
Health literacy is conceptualized as having multiple

dimensions such as oral, reading, comprehension, and nu-
meracy [51–53]. Yet, most studies included in this system-
atic review addressed only one domain of health literacy
such as reading ability or comprehension. A functional
measure (e.g., comprehension) of print health literacy
was consistently associated with cervical cancer screening
[38,43–47], whereas the association between reading abil-
ity (i.e., REALM) and cervical cancer screening appeared
to be weak [40,42].We found only three studies that simul-
taneously measured two sub-domains of health literacy
such as comprehension of spoken message (CMLT-listen-
ing, physician-rated literacy) and numeracy, in addition to
reading ability (CMLT-reading and REALM) [36,40,42].
Comprehension of spoken messages was correlated well
with cervical cancer screening [36,40], whereas numeracy
was not a key domain of health literacy in the context of
cervical cancer screening in the study included in this re-
view [42]. Numeracy has been shown to be a particularly
critical dimension of health literacy for certain health be-
haviors. For example, in the case of type 2 diabetes, nu-
meracy – not reading ability (REALM) – was associated
with self-efficacy in managing the disease [33]. Taken
together, there have been limited efforts to understand
whether a particular dimension of health literacy plays a

127Potential links between health literacy and cervical cancer screening

Copyright © 2015 John Wiley & Sons, Ltd. Psycho-Oncology 25: 122–130 (2016)
DOI: 10.1002/pon



more critical role than others in utilization of cancer
screening. Future research should investigate the role of
different dimensions of health literacy in relation to cervi-
cal cancer screening.
The studies included in the review mainly targeted

English-speaking individuals in the USA; thus, those
who do not speak English as their primary language in
the USA – although they are particularly affected by lim-
ited health literacy [27,28] and women in less-developed
countries—tended to be excluded from the studies, al-
though they experience a disproportionately higher cervi-
cal cancer burden. The findings suggest a strong need for
inclusion of diverse ethnic groups of women in research
on health literacy in relation to cervical cancer screening,
thereby helping the women benefit from such research.
There are more than 25 million non-English speaking
individuals residing in the USA. Given this national de-
mographic trend – that notably, the proportion of the
non-English speaking individuals has dramatically increa-
sed by 81% over the past 20 years [54] – more attention
should be paid to limited health literacy and its impact
on cancer screening behavior among high-risk groups
such as individuals with limited English proficiency.
The methodological quality of the studies should be

taken into account when interpreting the study findings.
For example, most of the studies were cross-sectional;
therefore, the links between health literacy, psychosocial
variables, and cervical cancer screening behavior dis-
cussed in this present review do not imply causation. In
addition, there were a number of methodological issues
that might have resulted in the mixed study findings: sam-
ple selection bias, lack of statistical power due to a small
sample size, lack of theory-guided selection of study vari-
ables, limited evidence of psychometric properties of health
literacy measures used, and reliance on self-reported cervi-
cal cancer screening status. For example, the study samples
were mainly recruited from clinic, and included predomi-
nantly white American (>60%) and English-speaking or
Spanish-speaking women. Thus, the findings may not be
applicable to women who are not within the healthcare sys-
tem or those who do not speak English or Spanish as their
primary language. In addition, a ceiling effect in the health
literacy measure (65% to 88% in women having an equal
to or greater than 9th grade reading level) observed among
clinic-based study participants in two studies [40,42] also
supports a possibility of selection bias. Lack of psychomet-
ric information of health literacy measures used in the
study samples also requires caution when interpreting the
findings. Studies have demonstrated that self-reported
Pap test rates tend to be overestimated with varying de-
grees of agreement rates (70% to 87%) with the receipt
of Pap tests based on medical records [55,56]. Taken to-
gether, these findings suggest the need for theory-guided,
systematic research with an adequately calculated sample
size to examine health literacy in relation to psychosocial

variables and cervical cancer screening in a more diverse
sample of women, using a reliable and valid health literacy
measure.
This systematic review has some limitations. First, de-

spite a thorough electronic search of references using three
comprehensive databases in addition to hand searches, it is
possible that we missed relevant articles. We conducted a
systematic search using appropriate MeSH terms after
consulting with an experienced health science librarian
to minimize this chance. In addition, we only included
quantitative studies that used a health literacy measure to
clearly evaluate the link between health literacy and cervi-
cal cancer screening. This approach might have resulted in
a relatively small number of studies included in this re-
view. Third, the review was limited to studies focusing
on cervical cancer screening, hence limiting generalizabil-
ity of the findings to other types of cancer screening. Even
though we included a few studies that used cervical cancer
screening as part of a composite score of cancer screening
in general, it is possible that the mechanism of utilizing
cervical cancer screening might be different from that of
other preventive services such as breast or prostate cancer
screening. Fourth, while the current national practice
guidelines for cervical cancer screening recommend that
women aged 21 to 65 years at average risk receive cervical
cancer screening at least every 3 years [15], the duration
of adherence to cervical cancer screening varied from the
preceding 1 year to a lifetime, making direct comparisons
across studies difficult. Future research should address this
issue by measuring participants’ cervical cancer screening
behavior consistent with the national practice guidelines.

Conclusion

Poor adherence to cervical cancer screening guidelines re-
sults in significant disparities in cervical cancer incidence
and mortality rates among CALD women. The findings of
this systematic review could be the first piece of the puzzle
in linking health literacy to cervical cancer screening
through more refined pathways. We found a sufficient ev-
idence to support a positive direct association between
health literacy and receipt of Pap tests across different
ethnic groups, though none of the studies examined the
association in an Asian sample, except for an interna-
tional study conducted in Taiwan. There were inconsis-
tent findings in terms of the relationships between health
literacy, psychosocial factors, and cervical cancer screen-
ing. Evidence was limited to determine how health literacy
actually influences cancer screening behavior, although
limited research suggested a potential link between health
literacy and cervical cancer screening through cervical
cancer knowledge. Future research is warranted to exam-
ine whether the association between health literacy and
cervical cancer screening can be better explained by alter-
native, indirect pathways as hypothesized in recent health
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literacy frameworks. Future research should also address
methodological concerns as highlighted previously and
include more diverse populations in need of preventive
health services.
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