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Abstract
AIM
To identify factors associated with Papanicolaou-smear 
(Pap-smear) cervical cancer screening rates in a safety 
net population.

METHODS 
From January 2012 to May 2013, the use of Pap-smear  
was determined for all patients seen at the breast clinic 
in a safety net hospital. Health literacy assessment was 
performed using the validated Newest Vital Sign. The 
records of patients were reviewed to determine if they 
had undergone Pap-smears for cervical cancer screening. 
Sociodemographic information was collected included age, 
education, monthly income, race/ethnicity, employment, 
insurance status, and primary care provider of the 
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patient. Logistic regression analysis was then performed 
to determine factors associated with utilization of Pap-
smears. Crude and adjusted odds ratios derived from 
multivariate logistic regression models were calculated as 
well as the associated 95%CIs and P-values.

RESULTS
Overall, 39% had Pap-smears in the prior 15 mo, 1377 
consecutive women were seen during the study period 
and their records were reviewed. Significantly more 
patients with adequate health literacy underwent Pap-
smears as compared to those with limited health literacy 
(59% vs  34%, P  < 0.0001). In multivariate analysis, 
patients with adequate health literacy, younger patients, 
and those with later age of first live birth were more likely 
to undergo Pap-smears. Patients whose primary care 
providers were gynecologists were also significantly more 
likely to have Pap-smears compared to other specialties (P 
< 0.0001). Patients younger than 21 years or older than 
65 years underwent screening less frequently (11% and 
11%, respectively) than those 21-64 years (41%, P  < 
0.0001). Race, ethnicity, language, and insurance status 
were not associated with Pap-smear screening rates.

CONCLUSION
Patient health literacy and primary care physician were 
associated with Pap-smear utilization. Development of 
interventions to target low health literacy populations 
could improve cervical cancer screening. 

Key words: Cervical cancer; Health literacy; Prevention; 
Screening; Pap-smear
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Core tip: Patient health literacy and type of primary care 
physician were associated with Papanicolaou-smear 
utilization. Development of interventions to target low 
health literacy populations could improve cervical cancer 
screening and therefore improve screening in populations 
most at risk for cervical cancer.
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INTRODUCTION
Cervical cancer is one of the most preventable and 
treatable female cancers. While cervical cancer death 
rates have decreased, it remains a significant burden in 
all countries. Cervical cancer screening rates are most 
suboptimal among recent immigrants to developed 
countries, in countries without screening programs, 

among racial and ethnic minorities, women from low 
socioeconomic backgrounds, and underinsured pop
ulations[13]. Most studies show higher rates of cervical 
cancer and lower compliance with cervical cancer 
screening in these populations[13].

Previous studies have found that patients do not 
understand the concept of screening or did not realize 
that Papsmears are a test for cervical cancer. One 
population studied was less likely to undergo screening 
because they “didn’t have problems/symptoms”[4]. A 
second study found that patients thought Papanicolaou
smear (Papsmears) were for infections, gonorrhea, or 
HIV[5]. Health literacy is the degree to which individuals 
have the capacity to obtain, process, and understand 
basic health information needed to make appropriate 
health decisions[6]. In 2003, the National Assessment 
of Adult Literacy (NAAL) reported that over 89 million 
American adults have limited health literacy skills and 
that individuals with limited health literacy come from all 
parts of society[7,8]. In fact, the NAAL survey, which rated 
health literacy skills in four levels ranging from “below
basic” to “proficient”, showed that more than 40% of high 
school graduates and 13% of college graduates have 
health literacy skills at the lowest two levels and are thus 
considered to have limited health literacy[8,9]. Similarly, 
the 2011 Programme for the International Assessment 
of Adult Competencies which evaluated adults in 23 
industrialized countries indicated continuing issues: A 
significant proportion of adults scored below average for 
literacy, numeracy, and problem solving in technology
rich environments[10]. The number of patients with low 
health literacy is increasing and is more common among 
those with low educational attainment, immigrants, 
elderly, and racial/ethnic minorities[7,11]. These individuals 
are less able to navigate the health care system and 
less likely to participate in preventive health care[1216]. 
The current study was performed to identify factors 
that influence use of Papanicolaou cytology smears for 
cervical cancer screening in a safety net population.

MATERIALS AND METHODS
This study was conducted at Maricopa Medical Center 
in Phoenix, Arizona, and reviewed and approved by 
the medical center’s institutional review board. The 
institutional review board also granted a waiver of 
informed consent for this study. Maricopa Medical 
Center is the safety net hospital for Maricopa County, 
which includes the city of Phoenix and the surrounding 
metropolitan area. Maricopa County is the state’s most 
populous area with nearly four million of Arizona’s 6.5 
million inhabitants. Maricopa Medical Center serves a 
patient population of which 78% of patients are from 
racial/ethnic minority groups and 79% are underinsured, 
uninsured, or insured by Medicaid. 

Beginning on January 1, 2012 and continuing until 
May 31, 2013, every patient seen in the Breast Clinic 
underwent a health literacy assessment as part of their 
routine history and physical examination. Health literacy 
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assessment involves the use of validated instruments. 
The Newest Vital Sign was chosen because it can be 
administered in about 2 min, and therefore is feasible 
for use in clinical practice rather than strictly a research 
setting. In addition, it has the advantage of having been 
validated in both English and Spanish[1719].

The Newest Vital Sign uses a nutrition label, similar 
to the nutrition label present on all packaged food in 
the United States. The nutritional label was tested as 
one of many scenarios developed by a panel of health 
literacy experts based on concepts and types of scenarios 
used in health literacy research and in general literacy 
assessments. The candidate scenarios tested involved 
both reading and numeracy skills as this was driven by 
research indicated that these skills are highly correlated 
with one another, plus an intuitive understanding that 
patients must be able to use and understand both text 
and numbers if they are to successfully deal with today’s 
health care system. Of the candidate scenarios tested, 
the nutritional label performed the best and has been 
validated and correlates well with more complicated 
health literacy instruments[17]. 

The assessment involves asking the patient five 
questions (and a sixth qualifier question, if needed) 
about the nutrition label (Figure 1). One point is awarded 
for each correct answer. Instructions accompanying the 
nutrition label specify what the interviewer should ask 
and they list the only acceptable answer(s). Scoring 

instructions for the Newest Vital Sign place patients into 
3 groups, depending on how many of the 6 questions 
are answered correctly. A score of 01 indicates a 
high likelihood of limited health literacy. A score of 23 
indicates the possibility of limited health literacy. Score 
of 46 indicate adequate health literacy. The instrument 
validation, including its sensitivity and specificity among 
Spanish speakers has been previously described[17]. 

The details of incorporating routine health literacy 
assessment as part of the standard history and physical 
examination have been described previously[19]. In 
short, the assessment was performed by the clinician 
during the history and physical examination. However, 
if the patient was Spanish speaking, the assessment 
was performed by a hospital certified Spanish translator 
or a clinician who was a nativeSpanish speaker. No 
special personnel or other resources were used for 
performance of the health literacy assessment. Patients 
were excluded from health literacy assessment if they 
did not speak English or Spanish, had visual impairment 
that prevented them from viewing the nutritional label, 
or had cognitive limitations due to developmental delay, 
dementia, psychiatric illness, or head injury.

The records of patients receiving care during the 
study period were reviewed to determine if they had 
undergone Papanicolaou cytology smears (Papsmears) 
for cervical cancer screening. If there was no record 
in the medical system of a Papsmear, the patient was 

Nutrition facts

  Serving size                                                       1/2 cup

  Servings per container                                                4

Amount per serving

Calories                 250                         Fat cal           120

                                                                            %DV

Total fat         13 g                                                 20%

  Sat fat           9 g                                                 40%

Cholesterol           28 mg                                         12%

Sodium        55 mg                                                   2%

Total carbohydrate                30 g                            12%

  Dietary fiber            2 g

  Sugars          23 g

Protein       4 g                                                          8%

Percentage daily values are based on a 2000 calorie diet. 

Your daily values may be higher or lower depending on 

your calorie needs.

Ingredients: Cream, skim milk, liquid sugar, water, egg 

yolks, brown sugar, milkfat, peanut oil, sugar, butter, salt, 

carrageenan, vanilla extract.

Answer correct?
Yes  No

Score sheet for the Newest Vital 
Sign Questions and Answers

Read to subject: This information is on the back of a container of a pint of ice 

cream.

1. If you eat the entire container, how many calories will you eat?

  Answer: 1000 is the only correct answer

2. If you are allowed to eat 60 grams of carbohydrates as a snack, how much 

ice cream could you have?

  Answer: Any of the following is correct: 1 cup (or any amount up to 1 cup), 

half the container Note: If patient answers "two servings,"

 ask "How much ice cream would that be if you were measure it into a bowl."

3. Your doctor advises you to reduce the amount of saturated fat in your diet. 

You usually have 42 g of saturated fat each day, which includes one serving 

of ice cream. If you stop eating ice cream, how many grams of saturated fat 

would you be consuming each day?

  Answer: 33 is the only correct answer

4. If you usually eat 2500 calories in a day, what percentage of your daily 

value of calories will you be eating if you eat one serving?

Answer: 10% is the only correct answer

Read to subject: Pretend that you are allergic to the following substances: 

Penicillin, peanuts, latex gloves, and bee stings.

5. Is it safe for you to eat this ice cream?

Answer: No

6. (Ask only if the patient responds "no" to question 5): Why not?

Answer: Because it has peanut oil.

Interpretation                  Number of correct answers:
Score of 0-1 suggests high likelihood (50% or more) of limited literacy
Score of 2-3 indicates the possibility of limited literacy.
Score of 4-6 almost always indicates adequate literacy.

Figure 1  The newest vital sign instrument for health literacy assessment. Available from: URL: http// www.pfizerhealthliteracy.com/.
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asked about their last screening and documentation 
was obtained via contact with prior health facilities or 
providers to confirm the date and results. 

Patients were excluded and no attempt was made 
to obtain Papsmear results on patients if they had 
undergone hysterectomy for reasons other than cervical 
cancer or had not yet initiated sexual activity. All other 
patients were considered to have undergone screening 
if they had done so in the year based on the more 
guidelines and recommendations for annual Papsmears 
as of January 2012. Many insurance payors, however, 
will not pay for repeat screenings in durations even one 
day less than one calendar year. Therefore patients will 
often be scheduled for subsequent screenings in 13 or 
14 mo. To account for this issue, a 15 mo time period 
was chosen to give some room for error on the “annual 
screening”.

For all patients, sociodemographic information was 
collected and included age, education, selfreported 
monthly income, race/ethnicity, employment status, 
and insurance status. Patients were also queried about 
their reproductive status, height and weight, current 
smoking status, and use of alcohol. Finally, data were 
collected on whether or not the patient had a primary 
care provider and the type of provider.

Statistical analysis
Age, education, body mass index (height/weight2), 

number of live births, and estimated monthly income 
were analyzed as continuous variables. Race/ethnicity 
(nonHispanic white vs other, Hispanic vs nonHispanic), 
employment status, insurance status (uninsured vs 
insured), and primary care provider were analyzed as 
categorical variables. Adequacy of health literacy was 
analyzed as a categorical variable. Patients with Newest 
Vital Sign 46 were categorized as having “adequate 
health literacy”. Patients with Newest Vital Sign scores 
of 01 and 23 had similar use of Papsmears and were 
therefore combined into a single group labeled “low 
health literacy”. Analysis of the data did not demonstrate 
differences when the patients were categorized in 
three groups or in the two groups as presented. A two
sample ttest was used to determine if there were 
significant differences in continuous variables between 
women who did and did not undergo Papsmears. A 
Fisher’s exact test was used to assess differences in the 
categorical variables. All statistical tests were two sided 
and significance levels were set at 0.05. 

Logistic regression analysis was then performed with 
the dependent variable being whether or not a patient 
had undergone Papsmears. Independent variables 
included health literacy (adequate vs low literacy) 
and the sociodemographic variables listed in Table 1. 
Factors shown to have P < 0.1 in univariate analysis 
were included in the multivariate model. Crude and 
adjusted odds ratios (ORs) derived from multivariate 
logistic regression models were calculated as well as the 
associated 95%CIs and P values. 

The statistical methods of this study were performed 
and reviewed by a biomedical statistician (CHH).

RESULTS
A total of 1377 consecutive patients were seen from 
January 1, 2012 and continuing until May 31, 2013. 
Fiftynine patients were excluded because they were 
not yet sexually active or had hysterectomy for an 
indication other than cervical cancer. The remaining 
1318 patients made up the study population (Table 2). 
The average age of the women was 45 years and the 
minority was nonHispanic White (17%), while 10% 
were African American and 67% were Hispanic. Only 
45% spoke English as their primary language. The vast 
majority (92%) were underinsured (24% Medicaid and 
68% uninsured). The mean monthly income was $1099. 
Patients completed an average of 10 years of education. 

Overall, 39% underwent a Papsmear in past year. 
Table 1 shows the rates of Papsmear use according 
to various sociodemographic variables, health literacy, 
and other factors. Several factors were significantly 
associated with Papsmear uptake, including age, 
education, employment status, number of pregnancies, 
age at first live birth, and menopausal status. When 
evaluated by health literacy, significantly more patients 
with adequate health literacy underwent Papsmears 
as compared to those with low health literacy (59% vs 

Table 1  Patient sociodemographics

All patients (n  = 1318)

Mean age, years (SD) 45.0 (13.1)
Race/ethnicity
  Non-Hispanic White 230 (17%)
  African American 131 (10%)
  Hispanic 888 (67%)
  Other  69 (5%)
Language, English 591 (45%)
Mean age of menarche (SD) 12.8 (1.88)
Mean pregnancies (SD) 3.3 (2.32)
Mean live births (SD) 2.7 (1.97)
Mean age of first live birth (SD) 21.0 (4.43)
Education, years
  6 or less 286 (22%)
  7-11 340 (26%)
  High school/equivalent 324 (25%)
  Some college 368 (28%)
Adequate health literacy 229 (17%)
Body mass index in kg/m2 (SD) 29.3 (7.57)
Marital status - married 555 (42%)
Employment, employed 456 (35%)
Insurance status
  Commercial 60 (5%)
  Medicare 45 (3%)
  Medicaid 312 (24%)
  None 900 (68%)
Monthly income $US (SD) 1099 (878.46)
Screening mammography (age ≥ 40 yr) 253/899 (28%)
Pap smear in last 15 mo 514 (39%)

SD: Standard deviation; $US: United States dollars.

Heberer MA et al . Factors associated with cervical cancer screening
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Table 2  Patient factors associated with use of Pap-smear for cervical cancer screening

34%, P < 0.0001). Although patients without a primary 
care provider had Papsmear rates similar to those with 
such a provider, the type of provider made a difference. 
Women who had a gynecologist for their primary care 
provider were significantly more likely to have Pap
smears (65%) as compared to those who had an 
internist (23%) or family practitioner (42%, P < 0.0001). 
Patients less than 21 years of age and those older than 
65 years underwent screening less frequently (11% and 
11%, respectively) than those age 2154 years (41%, P 
< 0.0001).

In multivariate analysis, older age was significantly 
associated with lower likelihood of undergoing Pap
smear use (P < 0.001), whereas older age of first live 
birth (P < 0.01) and higher income were associated 
with higher use (P < 0.0096). Patients who underwent 
screening mammography were more likely to undergo 
Papsmears (OR = 1.69; 95%CI: 1.222.35, P = 

0.0018). The type of primary care provider also had 
a significant effect as patients whose primary care 
provider was a gynecologist were significantly more 
likely (OR = 2.81; 95%CI: 1.844.29, P < 0.0001) 
to undergo screening than those with other types of 
providers. Level of health literacy also affected use of 
Papsmears as those with adequate health literacy were 
twice as likely to participate as those with low health 
literacy (OR = 2.05; 95%CI: 1.383.03, P = 0.0003). 

DISCUSSION
Results of this study show that the use Papsmears in 
this underinsured population was suboptimal, at 39%. 
We identified several factors that were independently 
associated with Papsmear utilization. Younger patients, 
patients with later first live birth, and those who 
participated in screening mammography were more 

Variables Unadjusted Adjusted2

Rate OR P-value1 OR P-value

Age (per year) 45.17 ± 12.64 0.97 (0.96, 0.98) < 0.0001 0.97 (0.96, 0.99) < 0.0001
Non-Hispanic White race 0.92 (0.68, 1.23) 0.6029 -
  No 429/1088
  Yes 86/230
Hispanic ethnicity        1.16 (0.91, 1.47) 0.2294 -
  No 158/430
  Yes 357/888
Pregnancies (per pregnancy) 3.31 ± 2.28 0.95 (0.90, 0.99) 0.0277 1.07 (0.95, 1.20) 0.2537
Live births (per birth) 2.70 ± 1.95 0.91 (0.85, 0.96) 0.0011 0.90 (0.77, 1.04) 0.1556
Age of 1st live birth (per year) 20.96 ± 4.42 1.05 (1.02, 1.07) 0.0013 1.04 (1.01, 1.08) 0.0121
Body mass index, kg/m2 (per unit) 29.29 ± 7.57 0.988 (0.972, 1.003) 0.1224 -
Language 1.09 (0.87, 1.36) 0.4622 -
  English 235/619
  Other 280/699
Education (per year) 10.40 ± 3.80 1.05 (1.02, 1.08) 0.0012 1.00 (0.96, 1.04) 0.9472
Low HL 368/1056 2.73 (2.04, 3.66) < 0.0001 2.05 (1.38, 3.03) 0.0003
Adequate HL 136/229
Married 1.19 (0.95, 1.48) 0.1375
  No 285/763 -
  Yes 230/555
Menopausal 0.42 (0.32, 0.54) < 0.0001 0.88 (0.58, 1.31) 0.5192
  No 410/909
  Post 105/409
Employed 1.39 (1.11, 1.76) 0.0053 1.04 (0.78, 1.37) 0.8023
  No 313/862
  Yes 202/456
Income (per $1000US/mo) 1.10 ± 8.78 1.44 (1.26, 1.64) < 0.0001 1.29 (1.09, 1.51) 0.0024
Insured 141/418 1.40 (1.10, 1.78) 0.0076 1.22 (0.90, 1.65) 0.1977
Uninsured 374/900
Current smoker 0.80 (0.60, 1.06) 0.1211
  No 423/1054 -
  Yes 92/264
Screening mammography     1.46 (1.11, 1.92) 0.0081 1.69 (1.22, 2.35) 0.0018
  No 397/1064
  Yes 118/254
Primary care provider 427/1182 3.24 (2.24, 4.70) < 0.0001 2.81 (1.84, 4.29) < 0.0001
Others gynecologist 88/136

1Derived from a Fisher’s exact test for categorical variables and a logistic regression model for continuous variables; 2Adjusted for age, pregnancies, live 
births, age of 1st live birth, years of education, HL, menopause, employment, income, insurance, use of screening mammography, and type of primary care 
provider. HL: Health literacy as measured by Newest Vital Sign.
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likely to utilize Papsmears. Women with a gynecologist 
as their primary care provider and those with adequate 
health literacy were most likely to undergo Papsmears.

The finding that Papsmear screening is underutilized 
in an underinsured population is not new[20]. However, 
the factors associated with low screening rates within 
these populations can provide insight into factors 
that may improve compliance or to provide targeted 
screening. In particular, women with adequate health 
literacy underwent Papsmear screening twice as much 
as those with low health literacy. On the other hand, 
many sociodemographic factors which are thought to 
influence use of preventative services, such as race/
ethnicity, education, employment, and insurance status 
were not found to be associated with Papsmear use 
in the current study[2123]. We previously reported that 
limited health literacy was the strongest predictor of 
nonuse of breast cancer screening[14]. In that study, 
57% of patients did not realize they should undergo 
screening mammography or did not understand the 
concept of screening[14]. In the current study, we found 
that participation in screening mammography was 
associated with higher rates of Papsmear screening, 
suggesting that understanding the concept of preventive 
care and the ability to navigate the health care system 
 both key components of health literacy  are critical 
to Papsmear screening. Since it is unclear whether 
an individual’s level of health literacy can be modified, 
development of strategies to increase awareness of the 
importance of prevention in populations with health 
disparities and limited literacy are critical to improve 
compliance[24]. 

In our population comprised of a significant proportion 
Hispanic women, ethnicity was not a predictor of use 
of Papsmears. It is possible that level of acculturation, 
which we did not assess, may influence screening 
uptake in these women. However, health literacy may 
be an adequate proxy for acculturation, as it has been 
associated with factors related to acculturation (i.e., 
language, education, employment)[19]. In the current 
population, patients with adequate health literacy, had 
reproductive behavior consistent with higher levels of 
acculturation (fewer pregnancies 2.7 vs 3.6; fewer live 
births 1.8 vs 3.1; and later age of first live birth 22 years 
vs 20 years; P < 0.01 for all three factors). Patients 
with characteristics associated with higher levels of 
acculturation, were more likely to utilize Papsmears 
suggesting that acculturation might play a role[25].  

Although having a primary care provider did not 
influence Papsmear use, the type of provider was 
significant. Patients whose primary provider was a 
gynecologist were three times as likely to undergo 
screening with Papsmears compared to those with 
other providers. It also appears that Papsmears were 
not overutilized as patients under the age of 21 years 
or over the age of 65 years were less likely (both 11%) 
to undergo Papsmears compared to the rest of the 
population (41%). The time frame of this study was 
3 years after the 2009 American College of Obstetrics 

and Gynecology (ACOG) Practice Bulletin, which was 
when these age recommendations were changed[26]. 
This study indicates reasonable assimilation of the 2009 
recommendations.

There are limitations to the current study. First, 
because we asked patients about their use of Pap
smears prior to verifying use, it is possible that some 
patients were unable to recall this information, and 
this could underestimate the use of Papsmears. Not 
being able to recall that the test was completed or the 
results, however, somewhat defeats the purpose of 
screening, since not knowing the results would make 
patients unaware of necessary followup. A second 
limitation is that in November 2012, there was a 
change in recommendations for screening to every 3 
years[20]. It is possible that clinicians and practitioners 
immediately instituted the recommendations and could 
have contributed to the low use. Implementation of new 
guidelines into clinical practice, however, is frequently 
inefficient and often requires several years to be 
implemented[27,28]. Further, there were no differences 
in the use of Papsmears before (38%) or after (41%) 
the change in recommendations, indicating this did 
not affect the results. A third limitation is that Human 
papilloma virus testing was not included as part of 
the study and results may have been different had 
we included this evaluation. Human papilloma virus 
testing alone, however, is not recommended for cervical 
cancer screening in any age group. Papsmear cytology 
alone remains the recommended (age 2129 years) or 
acceptable (age 3065 years) method for screening[20].

Most clinicians feel that patients with limited health 
literacy do not exist in their practice. Surveys in the 
United States and internationally, however, demonstrate 
that significant proportions of adults in all countries 
have limited health literacy skills[711]. Patients with 
limited health literacy are found in all clinical practices 
and the number of patients with limited health literacy 
is increasing, particularly with the aging population, 
increasing number of immigrants, and patients with 
low educational attainment[7,8,10,11]. No strategies have 
yet been proven to improve or increase health literacy. 
Therefore increased awareness of patients with limited 
health literacy is important in all clinical settings.

The current study found that specialty of the primary 
care physician, health literacy, along with the patient’s 
age and older age at first childbirth were associated with 
Papsmear utilization. Patients with low health literacy 
exist in all countries and clinical practices and their 
numbers are increasing. Development of interventions 
to target low health literacy populations could improve 
cervical cancer screening. 
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to developed countries, in countries without screening programs, among racial 
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and ethnic minorities, women from low socioeconomic backgrounds, and 
underinsured populations. Most studies show higher rates of cervical cancer 
and lower compliance with cervical cancer screening in these populations.

Innovations and breakthroughs
Previous studies have found that patients do not understand the concept 
of screening or did not realize that Papanicolaou-smears (Pap-smears) are 
a test for cervical cancer. The number of patients with low health literacy is 
increasing worldwide and these individuals are less able to navigate the health 
care system and less likely to participate in preventive health care. The current 
study is the largest series of consecutive patients at a single institution to 
evaluate the association of Pap-smear utilization with health literacy and other 
sociodemographic factors.

Applications
This study found that specialty of the primary care physician, health literacy, 
along with the patient’s age and older age at first childbirth were associated 
with Pap-smear utilization. Patients with low health literacy exist in all countries 
and clinical practices and their numbers are increasing. Development of 
interventions to target low health literacy populations could improve cervical 
cancer screening. 

Terminology
Health literacy is the degree to which individuals have the capacity to obtain, 
process, and understand basic health information needed to make appropriate 
health decisions. In 2003, the National Assessment of Adult Literacy reported 
that over 89 million American adults have limited health literacy skills and that 
individuals with limited health literacy come from all parts of society. Similarly, 
the 2011 Programme for the International Assessment of Adult Competencies 
which evaluated adults in 23 industrialized countries indicated similar issues: A 
significant proportion of adults scored below average for literacy, numeracy, and 
problem solving in technology-rich environments.

Peer-review
Few papers have examined the association of health literacy and use of 
Pap-smears for cervical cancer screening. The authors of the current study 
evaluated sociodemographic factors which affected use of Pap-smears. This 
study found that patients with adequate health literacy and specialty of their 
primary care provider were more likely to use Pap-smears than other patients.
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