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ABSTRACT

Objective: To describe the current use of obstetric practice Web sites to disseminate Zika virus information to patients.
Design: Review of 913 randomly selected practice Web sites and associated social media accounts in January and August
2016.
Setting: Obstetric practice Web sites and associated social media accounts, United States of America.
Participants: N/A.
Main Outcome Measures: Proportion of obstetric practice Web sites and linked social media accounts providing Zika virus
information.
Results: Twenty-five percent and 35% of obstetric practice Web sites had information posted about Zika virus in January
2016 and August 2016, respectively. Between the 2 time points, the proportion of practices posting Zika virus content
on Facebook and Twitter declined (Facebook: 15% in January, 9% in August; Twitter: 12% in January, 8% in August). In
August, the most frequently observed Zika virus–related content themes were the use of insect repellent (14%) and travel
advisories (14%). At both time points, practices affiliated with large university hospitals were more likely to have posted
information on Zika virus than independent OB/GYN-only practices: January: odds ratio (OR) (95% confidence interval [CI]) =
5.68 (3.50-9.20); August: OR (95% CI) = 8.37 (5.31-13.17). Similarly, practices associated with nonuniversity hospitals were
more likely to have posted information than independent OB/GYN-only practices: January: OR (95% CI) = 2.71 (1.88-3.92);
August: OR (95% CI) = 6.75 (4.75-9.60).
Conclusion: Obstetric care practices are not fully utilizing their practice Web sites to relay Zika virus information to their
patients. Since practitioner-sponsored Web sites have the capacity to directly reach the populations at greatest risk for Zika
virus complications, public health professionals should consider adapting their materials and provider outreach campaigns
to more easily accommodate Web site–based information dissemination during this type of public health emergency. There
must be greater recognition of the value information gains in the eyes of the patient when it is validated by their own provider,
especially when that patient is part of the highest-risk population for a given emergency. Public health organizations should
strive to minimize the burden it takes for providers to relay useful resources to patients in order to maximize the impact
that those resources can have.
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Dissemination of health-related information
to at-risk populations during an emergency
is an important role of public health orga-

nizations and a central tenet in any public health
response.1 The importance of accurate, readily avail-
able health information has been highlighted as a ne-
cessity during prior public health emergencies such
as severe acute respiratory syndrome (2003), H1N1
(2009), and Ebola virus (2014) outbreaks.2-4 The Zika
virus emergency is another example of a situation
where the public is actively seeking information on a
public health threat. Public health professionals at all
levels have attempted to respond to this demand with
a wide array of Internet-based tools and information
portals.5-8

During a public health emergency, the Internet of-
fers convenient access to unparalleled quantities of in-
formation, making it an attractive tool for finding the
answer to a specific health question. Despite its pop-
ularity, one of the most glaring critiques of the Inter-
net as a health resource is the inability of a consumer
to verify the accuracy of much of the information.9-11

This particular weakness may be more pronounced
in a situation where the scientific knowledge base is
rapidly evolving, such as in the case with the Zika
virus epidemic. Public health recommendations are
often made on the basis of emerging data and are
frequently subject to change as remaining knowledge
gaps are filled. When faced with such rapidly changing
circumstances, patients often look to their health care
provider to verify the accuracy of the information and
personalize it to their particular situation.12,13 How-
ever, time constraints placed on clinical encounters
and long periods of time between visits often result
in providers lacking the ability to adequately answer
all of the questions their patients may have. Further-
more, providers may be unaware of or unable to di-
rect patients to a single resource that answers all their
questions.

Health care providers need the ability to endorse
and disseminate information to their patients during
public health emergencies that requires minimal time
investment and has the ability to reach patients out-
side office hours. Public health professionals should
recognize the added value of information that has
been endorsed by a patient’s health care provider. One
way for providers to rapidly distribute public health
resources to their patients is through their existing
practice Web sites. Knowing that Zika virus infec-
tion poses the greatest risk to obstetrical patients,
this study describes whether and how obstetric care
providers in the United States have been using their
practice Web sites to distribute public health infor-
mation about Zika virus. In this article, we present
the prevalence of Zika virus information posted on

obstetric practice–sponsored Web sites and social me-
dia accounts at 2 key points in time during the Zika
virus epidemic: in January 2016 shortly after the
Centers for Disease Control and Prevention (CDC)
and the American Congress of Obstetricians and Gy-
necologists (ACOG) released the first practice advi-
sory for Zika virus, and in August 2016 shortly after
localized transmission was first announced in the
continental United States. In addition, we report
the prevalence of selected content themes and how
Zika virus–related content and characteristics have
changed over the course of the emergency.

Methods

To obtain a random sample of obstetric care provider
Web sites, we followed the protocol previously de-
scribed by Chamberlain et al14 for utilizing www.
healthgrades.com. Healthgrades.com is a publicly
available database of health care providers in the
United States and was chosen because of its acces-
sibility and completeness.15 The sample was divided
among all 50 states and the District of Columbia.
The required number of practice Web sites per state
was predetermined as a proportion of the providers
listed in that state compared with the total number
of providers listed on January 29, 2016. All providers
listed for a given state were sorted alphabetically and
numbered sequentially. Random number lists for each
state were generated in Statistical Analysis Software
(SAS), version 9.4 (SAS Institute Inc, Cary, North Car-
olina). Providers were selected in the order determined
by the random number list. We then used the Google
Internet search engine to identify each provider’s prac-
tice Web site.

Obstetric providers (and by affiliation, their prac-
tice Web site) were excluded from the final sample
if (1) a practice Web site associated with the selected
provider was unable to be identified, (2) the primary
practice location of the provider selected from Health-
grades.com was not in the target state, (3) the practice
did not provide prenatal care as determined from in-
formation provided on the practice Web site, (4) the
practice appeared to be permanently closed, (5) the
practice was duplicative of one already selected in the
sample, or (6) the practice had an apparent military
affiliation. Practice eligibility was again assessed dur-
ing the August data collection period, where practices
were subsequently removed from the sample if their
eligibility had changed.

The first data collection period took place between
January 30, 2016, and February 5, 2016. This time
period started 9 days after the release of ACOG’s in-
terim guidance for care of obstetric patients during
a Zika virus outbreak.16 The same practice Web sites

Copyright © 2017 The Authors. Published by Wolters Kluwer Health, Inc.

http://www.healthgrades.com


610 Lehnert, et al • 23(6), 608–613 Use of Practice Web Sites During a Zika Virus Outbreak

were reviewed again from August 8, 2016, to August
15, 2016, a period that started 10 days after the initial
announcement of localized transmission in Miami,
Florida.17 For both time points, data collection was
purposely initiated 9 to 10 days after significant events
related to the Zika virus emergency under the assump-
tion that these events would likely influence what in-
formation obstetric providers may post on their Web
sites. The delay prior to data collection was included
to allow adequate time for practices to have consid-
ered posting or updating Zika virus–related informa-
tion on their Web sites.

Practice characteristics from each practice Web
site were recorded including the practice address,
type of practice (independent practices that provided
only obstetric care or obstetrics and gynecologic
care [OB-GYN-only practices]; independent practices
that offered care in a variety of specialties; practices
affiliated with nonuniversity hospitals or hospital
systems; and practices affiliated with university hos-
pitals or hospital systems), and the apparent presence
of practice-sponsored social media accounts (Face-
book page, Twitter feed). Social media accounts were
included only if they were explicitly linked to and
accessible from the practice Web site. During the
January data collection period, social media feeds
were reviewed back to January 1, 2016. During the
August data collection period, social media feeds
were reviewed back to July 29, 2016.

Practice Web sites were considered to provide Zika
virus information if they included any Zika virus–
related content or explicitly linked to information
posted by another organization (such as CDC or
ACOG). The location of the content (home page, else-
where on the Web site, Facebook, or Twitter) of the
Zika virus information was recorded. If Zika virus in-
formation was available on the Web site or associated
social media sites, it was reviewed for the presence
of specific content themes (Table 1). These content
themes were selected for review a priori based on the
latest national guidance pertinent to pregnant women
at the time of data collection. In addition, during the
second data collection period, we assessed whether or

TABLE 1
Zika Virus Content Themes and Characteristics
Travel advisory
Use of bug repellent
Sexual transmissiona

Prenatal testinga

Draining standing watera

Information provided in Spanisha

aOnly reviewed during the August data collection period.

not the Zika virus information was posted in Span-
ish. Frequencies and bivariate associations were cal-
culated in SAS. P values less than .05 were considered
statistically significant. There were no human partici-
pants in this study.

Results

The final sample for analysis included 913 practice
Web sites (see Figure 1, Supplemental Digital Con-
tent 1, http://links.lww.com/JPHMP/A304, which de-
scribes how the final sample was determined). The
majority of practices were categorized as “OB/GYN”
only (n = 393; 43%), followed by practices with
a nonuniversity hospital affiliation (n = 293; 32%)
(Table 2). More practices had Facebook accounts
(n = 633) linked to their practice Web sites than had
Twitter accounts (n = 433).

Thirty-six percent of practices (n = 332) were
found to have posted Zika virus content anywhere
on the Web site or linked social media accounts dur-
ing the August data collection period (Table 3). This
was an increase from the January collection period,
when 25% of practices (n = 224) were found to have
posted Zika virus content. In contrast, the proportion
of practices posting Zika virus information on their
social media accounts decreased between the 2 time
points (Facebook: 15% of practices posted in January
vs 9% in August; Twitter: 12% posted in January vs
8% in August).

Fourteen percent of practices (n = 132) posted ad-
vice on the use of insect repellent during the August
data collection period, a decrease of 1% from the Jan-
uary data collection period (Table 4). A decrease in
the proportion of practices posting travel advisories
was also seen; 21% (n = 189) posted information

TABLE 2
Practice Characteristics (N = 913)

n (%)
Type of practice

OB/GYN-only 393 (43.0)
Multispecialty (eg, family care, OB + family

care)
106 (11.6)

Large hospital or hospital system (not
university-affiliated)

293 (32.1)

Large hospital or hospital system
(university-affiliated)

121 (13.3)

Practice social media accounts
Blogs 305 (33.4)
Facebook 633 (69.3)
Twitter 433 (47.4)

Abbreviations: OB, obstetrics; OB-GYN, obstetrics and gynecology.

Copyright © 2017 The Authors. Published by Wolters Kluwer Health, Inc.

http://links.lww.com/JPHMP/A304


November/December 2017 • Volume 23, Number 6 www.JPHMP.com 611

TABLE 3
Location of Zika Virus Information Posted on Obstetric Practice Web sites in January 2016 and August 2016

January Collection (N = 913) August Collection (N = 913)

Posting Location n % n %
Anywhere 224 24.5 332 36.4
Home page 38 4.2 74 8.1
Elsewhere on Web site or blog 105 11.5 278 30.5
Facebook 133 14.6 81a 8.9
Twitter 111 12.2 75a 8.2
aSocial media posts from July 29, 2016, were examined (shorter time period than the January collection).

TABLE 4
Major Themes of Zika Virus Content Posted on Obstetric Practice Web sites in January 2016 and August 2016

January Collection (N = 913) August Collection (N = 913)

Content Theme n % n %
Use of bug repellent 139 15.2 132 14.5
Travel advisory 189 20.7 130 14.2
Sexual transmission … … 125 13.7
Prenatal testing … … 100 11.0
Draining standing water … … 82 9.0
Information provided in Spanish … … 47 5.2

about travel advisories in January compared with only
14% (n = 130) in August. While the other content
themes were not assessed during the January period,
14%, 11%, and 9% had information posted in Au-
gust on sexual transmission of Zika virus, prenatal
testing for Zika virus, and draining of standing wa-
ter to reduce mosquito populations, respectively. In
addition, only 5% of practices offered Zika virus in-
formation in Spanish during the August data collec-
tion period.

Compared with OB/GYN-only practices, practices
affiliated with hospital systems were significantly
more likely to post Zika virus information in any lo-
cation during both the January and August data col-
lection periods: university-affiliated hospital system—
January: odds ratio (OR) (95% confidence interval
[95% CI]) = 5.7 (3.50-9.20), August: OR (95% CI)
= 8.4 (5.31-13.17); non–university-affiliated hospital
system—January: OR (95% CI) = 2.7 (1.88-3.92),
August: OR (95% CI) = 6.8 (4.75-9.60) (Table 5).
There was no significant association between posting
and multispecialty practices during either data collec-
tion period.

Discussion

Our results describe the current use of obstetric
practice Web sites as a way to disseminate Zika virus

information in the midst of a public health emer-
gency directly and adversely affecting their patient
populations. Our initial results found that just 25%
of sampled practices were using their Web sites to
disseminate Zika virus information. Even after the
first case of domestic transmission of Zika virus was
announced, only 36% of sampled practices were
utilizing their Web sites to disseminate information,
an increase of just 11% over a 7-month period when
disease risks and knowledge of adverse outcomes
were increasing. Between these 2 time points, the pro-
portion of practices posting Zika virus information
on their practice-sponsored social media accounts
actually decreased by 6% and 4% in the case of
Facebook and Twitter, respectively. None of these
proportions or trends are particularly positive, sug-
gesting a communications gap that public health
professionals may want to work toward filling.

In addition to documenting the prevalence of Zika
virus–related information, we reviewed the infor-
mation that was available for key content themes.
While the total number of Web sites that posted Zika
virus information increased over the course of the
study, the number of Web sites posting advice on
the use of insect repellent and travel advisories to
affected areas decreased from January to August. This
unexpected decrease could be a cause for concern,
as the onset of non–travel-associated transmission

Copyright © 2017 The Authors. Published by Wolters Kluwer Health, Inc.
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TABLE 5
Association between Practice Type and Posting of Zika Virus Informationa in January 2016 and August 2016

January Collection August Collection

Practice Type OR 95% CI OR 95% CI
OB-GYN-only REF REF REF REF
Multispecialty 1.02 0.57-1.81 1.22 0.71-2.11
Hospital 2.71 1.88-3.92 6.75 4.75-9.60
Hospital (university-associated) 5.68 3.50-9.20 8.37 5.31-13.17

Abbreviations: CI, confidence interval; OB-GYN, obstetrics and gynecology; OR, odds ratio.
aZika virus information includes Zika virus content posted on the Web site or on social media.

drastically increases the at-risk population within the
United States. With localized transmission a reality,
it is important that individuals, particularly pregnant
women, understand the potential risks associated
with traveling to areas with ongoing transmission.
One hypothesis for the decreases we observed in
important prevention-related topics may be an un-
fortunate side effect of the current paradigm of
health information dissemination. As the Zika virus
knowledge base expanded over the course of the
emergency, posted information began to shift focus
to emerging topics. Protective activities such as using
insect repellent or avoiding travel to affected areas
may have been deemphasized under an assumption
of “common knowledge.” Public health professionals
creating resources for and conducting outreach to
providers should consider emphasizing the impor-
tance of continually promoting the most effective
risk-reduction behaviors, no matter how “common.”

The low proportion of Web sites posting Zika virus
content and the decrease in observed content themes
can be a result of a provider’s inability to dedicate
the necessary time and resources to maintaining an
updated practice Web site. Our finding that larger,
hospital-affiliated practices were significantly more
likely to post content about Zika virus may be par-
ticularly indicative of this hypothesis. This could be
explained by the fact that large hospitals generally
have dedicated information technology (IT) depart-
ments focused on maintaining and updating their Web
sites. Because it is unreasonable to expect smaller pri-
vate practices to have significant IT resources, pub-
lic health organizations that are developing resources
for providers to disseminate to their patients should
be mindful of this inequity. The most well-designed
patient-centered public health communication materi-
als may never be utilized by the majority of providers
if posting the content on their Web sites is not easy. If
public health practitioners develop downloadable ma-
terials or content for provider Web sites, they should
specifically focus on low-maintenance tools (eg,

widgets, microsites) that include explicit uploading
instructions.

Another rationale for the low prevalence of Zika
virus–related content on these providers’ Web sites
may be a sign of “information overload” or con-
fusion over what to post for their patients. As of
December 19th, 2016, the CDC has 24 Zika virus
communication toolkits targeted toward “health care
providers and management” on its Web site.18 Many
of these toolkits seem to state the same informa-
tion, and there is little indication of who the target
audience is for each toolkit. It may be prudent for
public health organizations to put more effort into
organizing online resources in such a way that it
is extremely clear who should use the resource (eg,
obstetric care providers, pediatricians, other public
health practitioners), what distribution modality the
resource is suited for (eg, handout, poster, Web site),
and who the target audience is (eg, pregnant women,
women considering pregnancy, men).

Certain limitations of our study must be taken into
account. We did not contact the practices to deter-
mine whether providers were using other mechanisms,
such as brochures, to distribute Zika virus informa-
tion. However, Web sites are advantageous compared
with physical media, as they can reach patients who
may not be scheduled to have a clinical encounter in
the near future and cannot be misplaced once the pa-
tient leaves the office.

In addition, our data collection was strictly lim-
ited to what was available on practice Web sites
and linked social media accounts during the speci-
fied time periods. One explanation for why we ob-
served a decrease in the proportion of social me-
dia posts about Zika virus could be the truncated
retrospective review window we utilized in August
as compared with January. In January, we reviewed
historic social media posts for up to 36 days (Jan-
uary 1-February 5), whereas in August, our histor-
ical review included only a maximum of 18 days
(July 29-August 15) to coincide with the initial official

Copyright © 2017 The Authors. Published by Wolters Kluwer Health, Inc.



November/December 2017 • Volume 23, Number 6 www.JPHMP.com 613

Implications for Policy & Practice

■ During a public health emergency, public health organiza-
tions go to great lengths to create useful guidance docu-
ments and risk communication tools for a variety of audi-
ences, including health care providers.

■ It is evident that public health professionals clearly under-
stand the role health care providers play as one of many con-
duits for delivering public health guidance into the hands of
patients.

■ Despite this, there must be greater recognition of the value
information gains in the eyes of the patient when it is vali-
dated by their own provider, especially when that patient is
part of the highest-risk population for a given emergency.

■ It is therefore imperative that public health professionals
strive to minimize the burden it takes for providers to relay
useful resources to patients in order to maximize the impact
that those resources can have on the at-risk population.

■ Focusing on the production of low-maintenance, Web site-
friendly distribution mechanisms that are accompanied by
explicit uploading instructions could be an effective way to
enable providers to supply patients with the information they
need from the source they trust most.

announcement of localized transmission in the United
States. What we do know, however, is that our 2 re-
view time periods coincided with periods of the high-
est Google search volume for “Zika virus” to date
in 2016 (see Figure 2, Supplemental Digital Content
2, http://links.lww.com/JPHMP/A305, which shows
the Google Trends data described in this article).19

To have obstetric care providers not utilizing their
most prominent Web resources during this time is
a clear and reconcilable gap in public health risk
communication.
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