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Abstract
Background The purpose of this study was to investigate the availability of Long Acting Reversible
Contraception (LARC) education on the websites of each of the West Virginia county health departments,
and to determine if lack of readily accessible LARC information coincides with higher teenage pregnancy
rates. Methods The West Virginia University National Center for Excellence in Women’s Health
investigated how many county health department websites had easily accessible references on their
websites about birth control and speci�c information about LARC. Pearson correlation analysis was used
to determine relationships between �xed broadband internet access and the teenage pregnancy and birth
rates for females. Results These data demonstrate a signi�cant correlation between increased
percentages of the population without �xed broadband internet access, and the birth and pregnancy rates
of females age 10 to 19, and show that only 12 of 55 counties provided accessible information on LARC,
the most effective method of contraception. Conclusions In summary, we believe West Virginia should
facilitate sustained internet access to its citizens. In order to help overcome communication and access
barriers the state should provide consistent education on all health department websites regarding birth
control options and how to use them.

Background
The United States boasts that 98% of its population has access to the internet.(1) Technology is a
centerpiece of teenagers’ lives—they freely use the internet and engage with smartphones, mobile apps,
games, and streaming entertainment. Teenagers use the internet to watch movies, locate jobs, read
books, and complete homework. Some teenagers even engage in cyber education programs, particularly
student athletes, those who are homeschooled, and /or complete their high school education online.
Public health o�cials, legislators, and members of the healthcare provider community assume that
access to computers and high-speed internet connections is readily available to the public.

On any given day, American teenagers 13 to 18 average about nine hours of internet use, excluding time
spent at school or doing homework.(2) Recently, the PEW Research Center and others report that internet
use is almost constant among teenagers.(3, 4)

Former president Barak Obama states “In this digital age when you can apply for a job, take a course, pay
your bills, order pizza, even �nd a date [by using your connected phone], the internet is not a luxury, it is a
necessity.”(5) While more than 90% of households headed by a college graduate are connected, fewer
than half of households with less than a high school education are plugged in.(5) This is relevant for a
state like West Virginia due to its large population of people without high school diplomas or college
degrees, and thus a signi�cantly socioeconomically disadvantaged population.

Clearly, teenage use of internet and electronic devices is ubiquitous. In this paper, we look at the
availability of consistent health information and its relationship to one of the most pressing issues facing
the state of West Virginia; high teenage pregnancy rates.
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Only twenty-four states and the District of Columbia mandate sex education in public schools.(6)
However, typical sex education is often focused on the science of reproductive biology mixed with the
need for safe sex practices, yet the emphasis of the education efforts tends to be placed on abstinence.
(7) Abstinence-only education has been proven ineffective in the reduction of teenage pregnancy rates.(8,
9) It also promotes shameful feelings in developing adolescents.(10) Emphasis on abstinence-only
education increases the need for protection against sexually transmitted infections (STI) that can be
transferred outside of sexual intercourse.(8, 9) This education dynamic results in a focus on STI
prevention but protection against pregnancy is deemphasized.

Teenagers in the United States are more likely to give birth than in any other industrialized county in the
world:(11, 12) they are more than 2.5 times as likely to give birth compared to teenagers from Canada;
four times as likely as teenagers from Germany or Norway; and almost ten times as likely as teenagers
from Switzerland.(11) Among developed countries, Russia has the next highest teen birth rate after the
United States, but a teenage girl from the United States is still 25% more likely to give birth than her
Russian counterpart.(11)

Despite being one of the twenty four states with sex education, West Virginia ranks 40th in the nation for
teenage pregnancy,(13) calling the quality of that education into question. Teenage pregnancies are
associated with poor pregnancy outcomes such as: an increased need for cesarean section, high rates of
infant mortality, preterm birth, and low birthweight infants.(14–16)

When looking at West Virginia’s teenage pregnancy by county, it appears that there are major disparities
within the state. The southernmost counties in West Virginia, Mingo and McDowell, have the highest
teenage pregnancy and birth rates, almost double the national average.(17, 18) Aggregating county-level
statistics (i.e., combining the southern counties with the more a�uent counties with lower teenage
pregnancy rates), negatively impacts these statistics and creates the misconception that the West
Virginia teenage pregnancy rates are closer to the national average. Teenage pregnancy not only affects
the adolescent, risking her physical and �nancial well-being, but also affects her male counterpart, their
children, their families, and their community.(19, 20) Fourteen percent of West Virginia’s sexually active
adolescents did not use any method of birth control to prevent pregnancy during their last sexual
intercourse.(13, 21, 22)

The American College of Obstetrics and Gynecology (ACOG), and the American Academy of Pediatrics
(AAP) recommend Long Acting Reversible Contraceptive (LARC) methods as they have higher e�cacy
and patient satisfaction over their short acting counterparts.(22, 23) These methods differ from short-
acting methods of birth control because they require minor o�ce procedures for insertion, but they are
not dependent on the patients’ compliance.(22) In contrast, the e�cacy of other widely used forms of
short-acting birth control, such as birth control pills, is highly dependent on patient compliance. Despite
the fact that ACOG and AAP recommend LARC for sexually active adolescents, only 5.8% of adolescents
have ever used a LARC method.(19, 22, 23)
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While LARC are an ideal contraceptive method for adolescents, there are many barriers when it comes to
West Virginia’s teenagers having access to these methods of birth control.(24, 25) Due to the high poverty
rate and limited access to health care and transportation in the state, many women rely on health
departments, Title X programs, Planned Parenthood, and Federally Quali�ed Health Centers as a source
of information and medical care.(25, 26) West Virginia has a health department in every one of its �fty-
�ve counties,(27) but there may be disparities in young women’s ability to gather information from West
Virginia County Health Departments and the quality of on-line information provided by these public
agencies.(27, 28)

Although internet-based information gathering is a prominent method used by teenagers, limited �xed
broadband internet access (the most reliable source of internet in West Virginia) may also be a major
barrier to information about sexual and reproductive health.(29–31) Unfortunately, many rural areas in
West Virginia remain at a disadvantage due to limited internet options and low-quality service.(29, 31)
Thirty percent of West Virginia residents are without reliable internet access, three times higher than the
national average of 10%.(29) According to the United States Census Bureau, West Virginia has lower than
the national average computer ownership and high-speed internet usage.(32) Efforts were made during
the Obama administration to improve access to internet in the United States.(5) However, in West Virginia,
the state initiative failed due to mismanagement of funds and there were accusations of impropriety.
Reportedly, the state of West Virginia misspent funds delegated to improve internet access and the
federal government demanded return of 4.7 million dollars.(30) Teenagers were deleteriously impacted
because they rely heavily on internet access to learn and gather information.(3, 28)

West Virginia is a state with increasingly di�cult public and personal transportation ampli�ed by only
31.7% of the population potentially owning a personal vehicle.(33) Health department websites are a
primary resource for birth control and other health information. If information on birth control is not
available on health department websites for the county of residence, the likelihood of being able to �nd
and peruse that information, regardless of internet capabilities, is unlikely. These facts are pertinent to
acknowledge when studying heavily rural states, as many residents cannot simply �nd care, or state-
speci�c information elsewhere. For example, there is a single Planned Parenthood in the state that is
centralized in Vienna, 167 miles from the heart of Mingo county. For many families living in poverty, 167
miles, a likely hotel stay, the cost of food, and a potential co-pay for treatment is daunting for a pack of
pills.

Methods
The aim of this study was to investigate the availability of LARC education on the websites of each of the
55 West Virginia county health departments, and to determine if lack of readily accessible LARC
information coincides with higher teenage pregnancy rates. We hypothesize that counties that do not
provide information concerning LARC as a highly-effective contraceptive choice for teenagers will have
higher rates of teenage pregnancy. Further, we examine correlations between the teenage pregnancy rate
and availability of reliable internet access within their respective counties. Because of poor internet
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accessibility and inconsistent information across health department websites, we expect counties that
experience di�culty obtaining reliable internet access and lack information from their county health
departments regarding LARC to have higher teenage pregnancy rates.

In January of 2018, we, the West Virginia University National Center of Excellence in Women’s Health,
examined accessibility to online sources of birth control in the state of West Virginia, as well as
accessibility to reliable internet capabilities. We �rst gathered county-speci�c data for reliable internet
capabilities that was acquired from the Federal Communications Commission 2016 broadband progress
report(29). We also included the county-level pregnancy and birth rates of females ages 10 to 19 between
2014 and 2017, acquired from the West Virginia Department of Health and Human Resources(21).
Pearson correlation analysis was performed on a per-county basis between �xed broadband internet
access and the birth and pregnancy rates among females ages 10 to 19.

Further, we investigated how many county health departments speci�cally discussed LARC on their
websites. As previously discussed and supported by research by the Guttmacher Institute and the Pew
Researcher Center, this is consistent with how adolescents and millennials gather information(28, 34). We
constructed a map of the state detailing which counties’ health departments provided easily accessible
online information about LARC, and those that did not. Easily accessible was de�ned as information that
was found on county health department websites via access to the family planning or birth control
hotlink on the landing page. Once in the birth control or family planning link, only one click was permitted
to access information about LARC.

Results
There is a signi�cant correlation between increased percentages of the population without �xed
broadband internet access and the birth rate to females age 10 to 19 (r = 0.270, p = 0.046), and the
teenage pregnancy rate to females ages 10 to19 (r = 0.239, p = 0.079) (Table 1).

Twenty-two percent of counties provided readily accessible information on LARC, leaving 78% of health
department websites without information about LARC (Figure 1). Figure 1 indicates whether or not
information on LARC is provided by that county’s health department website. A map of teenage
pregnancy rates by county is also provided for reference (Figure 2)..

Discussion
Based on the results of this study, we determined that only 12 of 55 health department websites provided
readily available information about LARC, but may have provided information about other types of
contraception or redirected you to non-local, and in many cases federal, sources. Of the 78% of health
department websites that did not provide readily available information on LARC, some provided
information about other types of birth control or referenced other locations. For example, some health
department websites contained no information about LARC or any type of birth control. Others provided
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information about oral contraceptive pills and other less effective methods, but failed to provide
information about LARC. Hence, indicating that to learn about birth control a woman needs make an
appointment with the clinic. Unfortunately, many links provided by other health departments or clinics
were not located in the same county. The maps provided indicate both the availability of LARC
information and the counties with the highest teenage pregnancy rates, revealing a pattern in which
counties that have the highest teenage pregnancy rates appear to also be the counties in which the local
health departments lack information about LARC.

This study reveals state-wide contraceptive and educational barriers for the state of West Virginia. Many
barriers intrinsic to the state, including infrastructure and long distances from health care facilities,
produce challenges for young women in their pursuit of information about birth control and access to
health care.(25, 35, 36) More than half of the state’s population live in rural areas with transportation
barriers and do not have access to health care providers familiar with the procedures required to place
LARC.(25, 37) Limited access to face-to-face interaction regarding education on birth control options,
combined with inadequate and inaccessible online information, leads to a large portion of adolescents
with suboptimal sex education.(38)

These barriers prevent young women from accessing effective methods of contraception, and likely
contribute to West Virginia’s consistently high teenage pregnancy rates.(15, 35) Teenage pregnancy is
only the beginning of problems young women face. Other challenges common place in the state include
poverty, drug abuse, limited access to physician care, and reliable internet access.(24, 25, 39) Teenagers
often learn through the internet. Unfortunately, in West Virginia there is often a lack of access to reliable
internet, or the county health department website provides incomplete or no information regarding the
most reliable form of birth control for this age group, LARC.(27, 40) It is imperative that young people
have consistent access to educational information regarding safe and effective birth control from
credible sources, such as county health departments. Yet, much of West Virginia does not.

Further exploration is needed to determine how inconsistent internet capabilities impact the ability of
teenagers to gather the information necessary to make informed reproductive decisions. Teenagers are
unable to acquire information about LARC if the information is not available to them, but the fact remains
that they are also unable to access it if they lack a reliable internet connection. Though internet
accessibility is advertised to be available state-wide, in many pockets of the state, and especially rural
areas, reliable connections are lacking. This is an under-considered challenge that West Virginia is facing
in the wake of technology-based communication, and will likely impact the current adolescent generation
to a greater extent than recent years.

The strengths of this study include a novel viewpoint of adolescent reproductive education, supported by
inconsistencies in the information provided by the state and associations between dismal internet
accessibility and teenage pregnancy and birth rates. Limitations of this study include the low
socioeconomic status of West Virginia as a whole, that may in�uence both internet accessibility and the
teenage pregnancy rate. Also, correlation analysis only provides relationships between teenage
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pregnancy and birth and internet access, and in no way implies causation, making conclusions drawn
from this analysis inferences by the authors.

Conclusions
This shift in communication methods identi�es the need for consistent messaging and information
about all types of birth control, with emphasis on the e�cacy and satisfaction associated with LARC, on
all county health department websites. Allowing teenagers access to crucial information in ways they are
comfortable and familiar with may overcome many communication barriers posed by the state, and
contribute to a better informed and prepared generation that understands contraceptives and is
empowered to reduce unintended pregnancy.
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Total % of population without �xed broadband internet
access

Pregnancy rate per 1,000 females ages 10
to 19

0.239*

Births per 1,000 females ages 10 to 19 0.270**

Legend: Correlation between teenage pregnancy rates per 1,000 females ages 10 to 19, and births per
1,000 females ages 10 to 19 to total % of population without �xed broadband internet access.

*signi�cant at p<0.10

**signi�cant at p<0.05

Figures

Figure 1
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Availably of readily available information regarding LARC from health department websites per county.

Figure 2

Teenage pregnancy rates by county for females ages 10 to 19.
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