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a b s t r a c t 

Objective: To estimate differences in emergency contraception (EC) use, access, and counseling by rural- 

urban residence among reproductive age women in the United States. 

Study design: We examined respondent data (2006–2017) from the National Survey of Family Growth for 

women ages 15-44 ( n = 28,448) to estimate EC use, access, and counseling by rural-urban county of res- 

idence. Rural-urban prevalence ratios for EC outcome measures were estimated using predicted margins 

from logistic regression models, which were adjusted for demographic differences and current contracep- 

tive method use. Changes in ever-use of EC over time were estimated for rural and urban respondents, 

separately, using Chi-square tests and trends were estimated using inverse variance weighted linear re- 

gression models. 

Results: During 2006 to 2017, 10% of rural and 19% of urban women who had ever had sex reported 

ever using EC pills. Among rural women, ever-use increased from 6% in 20 06-20 08 to 15% in 2015-2017 

(Chi-square p < 0.01; trend p -value < 0.01); among urban women, ever-use increased from 11% to 27% 

(Chi-square p < 0.01; trend p -value < 0.01). Rural and urban women were similarly likely to have ob- 

tained EC without a prescription and from a drug store. Rural women were less likely to have received 

EC counseling than urban women; however, counseling rates were low among all women. 

Conclusion: We observed differences in EC ever-use and receipt of EC counseling by rural-urban residence 

among US women ages 15 to 44, adding to the evidence that rural-urban residence is an important factor 

in reproductive health. More research is needed to explore factors contributing to rural-urban differences 

in EC use. 

Implications: Our key finding that EC use varied by rural-urban county residence offers additional ev- 

idence that rural-urban residence should be considered in reproductive health practice and policy. We 

discuss areas for future research into potential barriers to EC use in rural populations. 

© 2021 The Authors. Published by Elsevier Inc. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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. Introduction 

Access to effective contraception is critical in preventing un-

ntended pregnancies, which account for almost half of all preg-

ancies in the United States (US) [1] . In cases where usual con-

raception methods fail, are used incorrectly, or are not used at

ll, emergency contraception (EC) can be used after intercourse to

revent pregnancy. Timely access to and accurate knowledge of EC
✩ Funding statement: Katherine Ahrens is supported by a faculty development 
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ompeting financial interests or personal relationships that could have appeared to 
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an be especially important for rural women, who are more likely

o experience an unintended pregnancy resulting in a live birth as

ompared with urban women [2] . Recent regulatory changes have

imed to increase the availability of EC, and EC use has increased

ince the early 20 0 0s among US women overall [3 , 4] , but research

n rural-urban differences in trends in EC use and access has been

imited. 

EC is currently available in the US in pill form over-the-counter

s levonorgestrel (LNG) and by prescription as ulipristal acetate

UPA), or through the insertion of a copper intrauterine device

IUD). LNG, though less effective than UPA or the copper IUD, is the

ost widely used form of EC [5] . LNG is sold without age restric-

ion in pharmacies throughout the US in generic and brand name

orm (e.g., Plan B One-Step) [5] . LNG and UPA are also available to
der the CC BY-NC-ND license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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rder online, and some websites offer online telehealth consulta-

ions for UPA prescriptions. 

As EC has become more available, the percentage of US women

ho report ever using EC pills has increased, from 4% in 2002

o 20% in 2015 (among those who had ever had sexual inter-

ourse) [4] ; however, barriers to access remain [6 , 7] . Studies ex-

mining rural-urban differences in EC access have mostly focused

n pharmacy availability using provider surveys or “mystery caller”

pproaches, and have covered limited geographic areas [7–9] . No

nown prior studies have examined the association between rural-

rban residence and history of EC use in a nationally representa-

ive sample of US women. 

This study estimated the association between rural-urban res-

dence and measures of EC use, access, and counseling: ever-use

f EC pills, number of times EC has been used, where and how

C is obtained, and receipt of EC counseling. We also examined

hanges in EC use from 2006 to 2017, a time period where access

o EC was greatly expanded: first with US Food and Drug Admin-

stration approval of LNG for over-the-counter purchase by those

ge 18 and older in 2006, then with the Patient Protection and Af-

ordable Care Act (ACA) contraceptive mandate that private insur-

rs cover EC with no out-of-pocket cost in 2012, and finally with

he removal of age restrictions for over-the-counter purchases of

NG in 2013 [10] . 

. Materials and methods 

.1. Study population 

This study analyzed publicly available female respondent data

rom the National Survey of Family Growth (NSFG) for the 2006-

010, 2011-2013, 2013-2015, and 2015-2017 survey periods ( n =
9,133). The NSFG is a nationally representative in-person house-

old survey of the non-institutionalized reproductive age US pop-

lation. Surveys covered topics related to relationships, family life,

regnancy, and reproductive health, including contraceptive use

11] . We restricted our analysis to female respondents 15 to 44

ears old at the time of the interview. The final study population

ncluded 28,448 women ( Fig. 1 ). 

.2. Study variables 

.2.1. Rural-urban status 

The NSFG categorized respondents’ addresses at the time of the

nterview into a 3-level county-based measure of rurality in ac-

ordance with the Office of Management and Budget classification

12] . To create the dichotomous rural-urban variable for our study,

e considered participants living in either a county containing a

rincipal city of Metropolitan Statistical Area (MSA) or other MSA

o be urban, and those living in a county without an MSA to be

ural. 

.2.2. Emergency contraception measures 

The NSFG collected several items related to EC use, access, and

ounseling. Women who reported ever having had vaginal inter-

ourse with a man were asked about lifetime ever-use of EC pills

13] . Valid response options were yes or no. Respondents who re-

orted EC use were asked a series of follow up questions about

C use and access. For EC number of times used, we categorized

esponses as once, twice, or 3 or more times, consistent with the

SFG key statistic categorization [4] . We categorized responses as

o where EC was last obtained (added in year 2 of the 2006-

010 survey cycle) into 4 groups: Doctor’s office (including health

aintenance organization); community or family planning clinic;

rug store or in-store clinic; and other (hospital or emergency

oom, urgent care facility, employer or school-based clinic, mail
rder/internet, friend, partner/spouse, or other). Whether respon-

ents received a prescription for EC the last time they used it

added in year 3 of the 2006-2010 survey cycle) was categorized

s either yes or no. 

We also examined rural-urban differences in receipt of EC coun-

eling. The NSFG asked all female survey respondents if they re-

eived counseling or information about EC pills in the last year,

egardless of sexual history [13] . Respondents who received a Pap

est or pelvic exam in the last year (regardless of sexual history)

ere asked if their doctor or health care provider talked to them

bout using EC pills at that visit [13] . For each measure, responses

ere categorized as either yes or no. For all EC outcome measures,

e recoded responses of refused or don’t know (generally < 1% of

espondents) as missing. 

.2.3. Respondent characteristics 

Our analysis included the following respondent demographic

haracteristics: age, race/Hispanic origin, income as a percentage of

overty level, highest educational level attained, current insurance

tatus, and current religion. Because the study population included

eenagers and young adults, we categorized women who reported

heir highest educational level attainment as less than a Bachelor’s

egree and also reported being in school at the time of the inter-

iew as “still in school”. We included current religious affiliation as

 characteristic in our analysis because religious beliefs may influ-

nce choices around contraceptive use [14] . We also included sev-

ral characteristics related to sexual and reproductive health that

ere used by the NSFG to determine eligibility for the EC use and

ounseling questions: sexual history (ever had vaginal intercourse

ith a man) and whether the respondent received a Pap test or

elvic exam in the last year [12] . We examined current contracep-

ive method, which could have affected receipt of EC counseling

n the past year, and because of known rural-urban differences in

ype of contraception method use [15] . 

.3. Statistical analysis 

To estimate the association between rural-urban residence and

easures of EC use and access, we first conducted a descriptive

nalysis, tabulating the distribution of respondent characteristics

y rural-urban residence. We then used logistic regression to cal-

ulate rural-urban predicted prevalence ratios (PR) and 95% confi-

ence intervals (CI). We ran unadjusted models, and then ran mod-

ls adjusted for age, race/Hispanic origin, education, poverty, cur-

ent health insurance, current religion, and current contraceptive

ethod. We also estimated linear trends in the prevalence of EC

ver-use over time in rural and urban women, separately, using

nverse variance weighted linear regression. We used Chi-square

ests to estimate differences in EC ever-use prevalence between ru-

al and urban respondents within each of the 4 survey cycles, and

etween the first and last survey periods within each residency

roup. p -values ≤ 0.05 were considered statistically significant. We

onducted analyses with SAS 9.4 (SAS Institute, Cary, North Car-

lina) and SUDAAN 11.0 (RTI International, Research Triangle Park,

orth Carolina) using survey procedures and population weights.

he University of Southern Maine Institutional Review Board de-

ermined the study to be exempt from review. 

. Results 

.1. Respondent characteristics 

Table 1 presents respondent characteristics at the time of the

SFG interview by rural-urban residence. Approximately 17% of re-

pondents lived in a rural county at the time of the interview.

 greater proportion of rural respondents was white, had income
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Fig. 1. Study population selection criteria, National Survey of Family Growth, 2006-2017 

EC = emergency contraception. 
a Question introduced in year 2 of 2006-2010 survey. 
b Question introduced in year 3 of 2006-2010 survey. 
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elow the poverty level, and was Medicaid-insured or uninsured

ompared with their urban counterparts. More rural than urban

omen reported sterilization or LARC as their current contracep-

ive method (35% vs 26%). 

.2. Emergency contraception ever-use, number of times used, and 

ource 

During 2006-2017, 17% of women who had ever had vaginal in-

ercourse with a man reported ever-use of EC pills. EC use varied

y rural-urban residence ( Table 2 ), with 10% of rural women re-

orting EC use, compared with 19% of urban women (PR = 0.56,

5% CI: 0.46, 0.66); this association remained after we adjusted

or potential confounders (PR = 0.64, 95% CI: 0.55, 0.74). Rural EC

sers were more likely to have only used EC once and less likely to

ave used EC 3 or more times compared with urban women. We

ound no association between rural-urban residence and whether

omen used a prescription to obtain EC (approximately 20% for

ach group) or the source of EC at the last time of reported use.

oughly half of rural and urban women reported obtaining EC from

 drug store the last time they used it. 

Across the 4 survey cycles included in our study, the percent-

ge of women reporting ever-use of EC increased in both rural

nd urban populations ( Fig. 2 ); the linear trend was significant

mong both rural and urban residents (trend p -values < 0.01).

mong rural women, prevalence of EC ever-use increased from 6%

n 20 06-20 08 to 15% in 2015-2017 (Chi-square p -value < 0.01). In

rban women, EC ever-use increased from 11% in 20 06-20 08 to

7% in 2015-2017 (Chi-square p -value < 0.01). Prevalence of ever-
se among rural respondents was lower than among urban respon-

ents in each time period (each Chi-square p -value < 0.05). 

.3. Receipt of emergency contraception counseling and information 

Rural and urban respondents reported low rates of EC coun-

eling (2% and 3%, respectively), as shown in Table 2 . Compared

ith urban residents, rural women were significantly less likely

o have received counseling on EC in the last year in our unad-

usted model (PR = 0.57, 95% CI: 0.40, 0.81) and adjusted model

PR = 0.59, 95% CI: 0.40, 0.88). Rural women were also less likely

han urban women to have had a doctor discuss EC with them at

heir last Pap test or pelvic exam in the unadjusted model (8% vs

0%, PR = 0.78, 95% CI: 0.62, 0.98); however, the association was no

onger significant after adjusting for respondent characteristics. 

. Discussion 

In a nationally representative sample of reproductive age

omen, we observed increasing use of EC pills among rural and ur-

an residents, with prevalence of EC ever-use more than doubling

n each group from 20 06-20 08 to 2015-2017. These findings reflect

n overall increase in EC use during a period in which the federal

overnment enacted several policies aimed at improving access to

C pills [3 , 16] and suggest that these effort s have expanded ac-

ess for both rural and urban populations. EC ever-use was lower

mong rural compared with urban women across the study period,

owever, even after controlling for rural-urban demographic differ-

nces and current contraceptive method use. 
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Table 1 

Characteristics of female respondents ages 15-44 ( n = 28,448), by rural-urban residence, National Survey of Family 

Growth, 2006-2017 

Characteristics at the time of interview Rural Urban 

No. of participants, (%, SE) 4253 (16.9, 1.3) 24,195 (83.1, 1.3) 

Age, in years, mean (SE) 29.5 (0.2) 29.6 (0.1) 

Race/Hispanic origin, % (SE) 

Non-Hispanic White 73.3 (3.0) 54.5 (1.2) 

Non-Hispanic Black 8.9 (1.9) 14.7 (0.7) 

Hispanic 8.2 (1.3) 21.1 (1.1) 

Non-Hispanic other/multiple race 9.5 (3.0) 9.7 (0.4) 

Education, % (SE) 

Still in school (high school or college) 23.6 (1.4) 24.8 (0.5) 

Less than high school 9.9 (0.9) 8.9 (0.4) 

High school or GED 29.1 (1.1) 19.9 (0.5) 

Some college 21.8 (1.0) 17.9 (0.4) 

Bachelor’s degree or higher 15.7 (1.1) 28.5 (0.8) 

Income as a percentage of poverty level, % (SE) 

Less than 100% 29.9 (1.4) 24.2 (0.6) 

100–199% 25.8 (1.1) 21.7 (0.4) 

200–399% 30.1 (1.3) 31.1 (0.5) 

More than 400% 14.3 (1.1) 23.0 (0.7) 

Insurance coverage, % (SE) 

Private insurance or Medi-Gap 53.6 (2.0) 62.1 (0.9) 

Medicaid, CHIP, or state-sponsored plan 20.1 (1.1) 17.0 (0.6) 

Medicare, military health care, or other government health care 3.4 (0.8) 4.1 (0.4) 

Single-service plan, Indian Health Service, or no coverage 22.9 (1.8) 16.8 (0.6) 

Religion, % (SE) 

No religion 19.5 (1.5) 20.8 (0.7) 

Catholic 15.1 (1.4) 24.6 (0.8) 

Protestant 59.8 (2.3) 45.3 (0.9) 

Other religion a 5.7 (1.7) 9.4 (1.0) 

Current contraceptive method, % (SE) 

Sterilization/LARC 34.9 (1.4) 26.0 (0.5) 

Moderately effective methods b 21.3 (0.9) 20.1 (0.4) 

Less effective methods c 11.0 (0.7) 16.3 (0.4) 

No method, sex in past 3 months 6.6 (0.5) 7.6 (0.3) 

No method, not at risk for unintended pregnancy d 26.3 (1.0) 30.1 (0.6) 

Ever had vaginal intercourse with a man, % (SE) 89.4 (0.7) 86.4 (0.5) 

Pap test or pelvic exam, last 12 months, % (SE) 60.9 (1.6) 60.4 (0.6) 

CHIP, Children’s Health Insurance Program; GED, General Educational Development; LARC, long-acting reversible 

contraception; SE, standard error. 

Notes: Percentages are weighted to the population level using weights provided in the NSFG. Sample Ns are un- 

weighted. Results in bold are significant at p < 0.05. 
a Other religion includes: Jewish, LDS/Mormon, Jehovah’s Witness, Unitarian-Universalist, Greek Orthodox, other 

Orthodox, Muslim, Buddhist, Hindu, Native American religions, Taoic religions, Neopagan religions, or other. 
b Moderately effective methods include: injectable, patch, ring, birth control pill. 
c Less effective methods include: diaphragm, condom, withdrawal, or other less effective. 
d Not at risk for pregnancy includes respondents who are: pregnant, seeking pregnancy, postpartum, infecund, or 

those who have not had sex in the last 3 months. 
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nities. 
It is unclear whether lower use of EC by rural women is a func-

ion of preference or barriers to access. Availability of EC does not

ppear to differ between rural and urban pharmacies [7–9] , and

ur findings suggest that rural and urban women obtain EC in

imilar ways (i.e., from a drug store and without a prescription).

owever, disparities in health care access [17] may limit EC access

or rural women. Furthermore, given that rural populations have

ower incomes and higher rates of uninsurance than urban resi-

ents [17] , rural women may be particularly sensitive to out-of-

ocket EC costs. We found that EC obtained by prescription, which

s the primary way insurance policies cover this medication, repre-

ents a small portion (approximately 20%) of actual EC use. 

The NSFG does not include questions about perceived need for

r willingness to use EC, so it is possible that rural-urban dif-

erences in EC use reflect differences in these underlying factors.

n particular, privacy concerns may be heightened in rural places,

here patients may perceive, or experience, more barriers to pa-

ient confidentiality [18] . Concern for privacy and fear of embar-

assment has been identified by female college students as a bar-

ier to EC use [19] , and by rural adolescents seeking sexual health

ervices [20] . 
Our findings also highlight the need for improved counseling

n EC. Rural women were less likely than urban women to have

eceived counseling on EC, and overall prevalence of EC counsel-

ng was low among all women, consistent with previous research

16 , 21] . In rural areas, low prevalence of EC counseling may be

oupled with other barriers to accessing information on contra-

eption and reproductive health. These include rural disparities

n adolescents’ receipt of formal sex education [22] and women’s

wareness of family planning services [23] . 

Telehealth services, such as direct-to-consumer “telecontracep-

ion” models offering online contraceptive counseling, digital con-

ultations for prescription EC, and home delivery (e.g., Wisp, Nurx)

ave the potential to improve rural access to EC and may also help

o address possible confidentiality concerns. However, age restric-

ions, insurance coverage constraints, and varying state regulations

ay limit telehealth access for some populations [24] , in addition

o rural-specific barriers such as limited broadband access [25] .

ore research is needed to evaluate the impact of telehealth con-

raceptive services on rural populations and to inform effective and

argeted messaging of such services for underserved rural commu-
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Table 2 

The association between rural-urban residence a and measures of emergency contraception use and counseling among female respondents ages 15-44 ( n = 28,448), National 

Survey of Family Growth, 2006-2017 

Rural Urban Rural vs. Urban 

Emergency contraception use and counseling 

measures 

Respondents 

assessed n 

Prevalence 

% (SE) 

Prevalence 

% (SE) 

Unadjusted 

prevalence ratio a 

(95% CI) 

Adjusted 

prevalence ratio a , b 

(95% CI) 

Ever used EC pills c 24,482 10.4 (0.9) 18.7 (0.5) 0.56 (0.46, 0.66) 0.64 (0.55, 0.74) 

EC times used d 4,355 

Once 66.5 (2.7) 54.4 (1.3) 1.22 (1.12, 1.34) 1.19 (1.09, 1.31) 

Twice 21.6 (2.5) 25.2 (1.0) 0.86 (0.67, 1.09) 0.88 (0.70, 1.12) 

Three or more times 11.9 (2.0) 20.3 (1.1) 0.59 (0.41, 0.83) 0.62 (0.43, 0.89) 

Source of EC last time used d , e 4,099 

Doctor’s office 6.1 (1.3) 9.0 (0.7) 0.68 (0.43, 1.07) 0.79 (0.49, 1.27) 

Community or family planning clinic 30.9 (4.4) 27.3 (1.4) 1.13 (0.84, 1.52) 1.04 (0.76, 1.42) 

Drug store or in-store clinic 54.3 (4.0) 54.6 (1.6) 0.99 (0.85, 1.17) 1.02 (0.87, 1.19) 

Other f 8.7 (1.8) 9.2 (0.8) 0.95 (0.60, 1.48) 0.96 (0.60, 1.53) 

Prescription for EC last time used d , g 3,778 20.2 (3.2) 21.5 (1.2) 0.94 (0.67, 1.32) 0.99 (0.72, 1.36) 

Received EC counseling in the last year 28,435 1.8 (0.3) 3.2 (0.2) 0.57 (0.40, 0.81) 0.59 (0.40, 0.88) 

Doctor discussed EC during Pap/Pelvic exam 

in the last year h 
17,138 7.7 (0.8) 9.8 (0.4) 0.78 (0.62, 0.98) 0.86 (0.70, 1.07) 

CI, confidence interval; EC, emergency contraception; SE, standard error. 

Notes: Percentages are weighted to the population level using weights provided in the NSFG. Sample Ns are unweighted. Results in bold are significant at p < 0.05. 

Prevalence estimates excluding missing observations for the following EC measures: ever used EC ( n = 10), EC times used ( n = 3), source of EC last time used ( n = 4), 

prescription for EC last time used ( n = 20), received EC counseling in the last year ( n = 13), and doctor discussed EC during Pap/Pelvic exam in the last year ( n = 20). 
a Urban residence was used as the reference group. 
b Models were adjusted for age, race/Hispanic origin, education, poverty level, health insurance coverage, religion, and current contraceptive method. 
c Among women who reported ever having vaginal intercourse with a man. 
d Among women who reported ever using EC pills. 
e This question was added to the NSFG interview in year 2 of 2006-10 survey cycle. 
f Other includes: Hospital or emergency room, urgent care facility, employer or school-based clinic, mail order/internet, friend, partner/spouse, other. 
g This question was added to the NSFG interview in year 3 of 2006-10 survey cycle. 
h Among women who reported having a Pap test or pelvic exam in the last 12 months. 

Fig. 2. Ever-use of emergency contraception pills (percentage and 95% confidence interval) by rural-urban residence among female respondents ages 15-44 who have ever 

had vaginal intercourse with a man, National Survey of Family Growth, 2006-2017 
∗Rural vs. urban comparison Chi-square p -values < 0.05. 

^ Rural and urban 20 06-20 08 vs 2015-2017 comparison Chi-square p -values < 0.01. 
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Our study has several limitations. Respondent characteristics re-

ect those at the time of the interview, and may not reflect char-

cteristics at the time of EC use or counseling. Respondent self-

eport, especially regarding questions about lifetime use, could lead

o misclassification of EC measures, potentially introducing bias.

he NSFG assessment of EC ever-use does not include the copper

UD, resulting in an undercount of EC ever-use. Furthermore, EC

ccess in our study only included women who had used EC; we

ere unable to estimate the percentage of women who sought EC

ills but were unable to obtain them. Though frequently used to

ifferentiate rural and urban places, MSAs are a relatively crude

easure of rurality and may mask important rural-urban distinc-

ions within counties [26] . In addition, further analyses stratified

y current method use were not feasible given the small sample

ize of rural women and the low prevalence of many of our EC

easures. 

Our study found that although EC use increased overall during

006-2017, women living in rural areas were less likely to have

sed EC pills or to have received counseling on EC compared with

rban women. Our findings contribute to knowledge about rural

omen’s access to the full range of contraceptive options and add

o the evidence that rural-urban residence is a distinguishing fac-

or in reproductive health. Policies and programs to reduce unin-

ended pregnancy and enhance reproductive autonomy, including

elehealth and direct-to-consumer contraceptive services, should

nclude ways to close the rural-urban disparities gap. More re-

earch is needed to explore factors contributing to rural-urban dif-

erences in EC use. 
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