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Abstract

Background: Ora contraceptives (OCs) are a unique chronic medication with which amemory slip may result in athreat that
could change a person’s life course. Subjective concerns of missed OC doses among women have been addressed infrequently.
Anonymized queries to internet search engines provide unigque access to concerns and information gaps faced by alarge number
of internet users.

Objective: We aimed to quantitate the frequency of queries by women seeking information in an internet search engine, after
missing one or more doses of an OC; their further queries on emergency contraception, abortion, and miscarriage; and their rate
of reporting a pregnancy timed to the cycle of missing an OC.

Methods: We extracted al English-language queries submitted to Bing in the United States during 2018, which mentioned a
missed OC and subsequent queries of the same users on miscarriage, abortion, emergency contraceptives, and week of pregnancy.

Results. We identified 26,395 Bing users in the United States who queried about missing OC pills and the fraction that further
gueried about miscarriage, abortion, emergency contraceptive, and week of pregnancy. Users under the age of 30 yearswho asked
about forgetting an OC dose were more likely to ask about abortion (1.5 times) and emergency contraception (1.7 times) (P<.001
for both), while users at ages of 30-34 years were more likely to query about pregnancy (2.1 times) and miscarriage (5.4 times)
(P<.001 for both).

Conclusions: Our data indicate that many women missing a dose of OC might not have received sufficient information from
their health care providers or chose to obtain it online. Queries about abortion and miscarriage peaking in the subsequent days
indicate a common worry of possible pregnancy. These results reinforce the importance of providing comprehensive written
information on missed pills when prescribing an OC.

(J Med Internet Res 2020;22(9):€20632) doi: 10.2196/20632
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: optionsareincludedintheir Model List of Essential Medicines.
Introduction Contraceptive access, choice, and knowledge aswell as correct
The World Hedth Organization (WHO) recognized contrac_eptive use are key el'ementsin increa;i ng complianceto
contraceptives and family planning methods as key elements @nd €fficacy of contraception and decreasing the number of
for fulfilling human rights and promoting women's autonomy ~ Unintended pregnancies [2,3].

and wellbeing [1]. Therefore, a wide range of contraception
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A main component of the WHO guidelines for contraceptive
use refers to the quality of contraceptive counseling and
delivering correct information before choosing a method of
contraception [4]. Misuse of contraceptives and discontinuation
are associated with alack of knowledge about contraceptives,
individual lifestyles, social structure, age, education, class,
ethnicity, and race [5-8]. Oral contraceptives (OCs) arethe most
commonly used contraception in the United States [9], and
optimal use over a year prevents 99.5% pregnancies, while
nonoptimal use has afailure rate of >7% over ayear [10]. Age
is an important demographic characteristic for OC misuse, as
young women and adolescents report forgetting a pill more
often than others [5,11-13] and have a much higher rate of
failure of oral contraception compared to older women [14].
Multiple studies have shown that approximately 1 of 2 young
users misses 1 or more OC pills each month [15-18]. It is
important to give clear instructions on the appropriate measures
to prevent pregnancy after a missed dose while providing
contraception counseling to women, according to their lifestyles,
sexual partner status, and health condition [5,19].

OCs are a unique chronic medication where a slip of memory
may be experienced asathreat that could changethelife course
of a person. Subjective experiences and concerns in women
missing doses of OCs have been addressed infrequently, but
there is evidence that this event leads to stress and affects
women's well-being and ability to function at work [20].

Past research shows that young people frequently prefer to
search for sexual health advice online, over turning to a health
care provider they might have seen in person months before,
due to the accessibility and privacy afforded by online search
[21,22]. Anonymized queriesto internet search engines provide
a unique access to the incidence of concerns and information
gapsin alarge number of internet users[23-25]. Further queries
by the same users can shed light on their attitudes, behaviors,
and health consequencesin the period following the query [26].
In this study, we aimed to quantitate the frequency of queries
by women seeking information in an internet search engine after

Textbox 1. Classes of search queries of users.
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missing 1 or more doses of an OC and their further queries on
emergency contraception, abortion, and pregnancy.

Methods

We extracted all English-language search queries submitted to
Bing by usersin the United States during 2018. Bing's market
share in the United States was estimated at 25% [27]. It is
estimated that Bing users are a representative sample of the US
population [28]. Data for each search query included an
anonymous user identifier, time and date of the search, and
search text. User gender and age groups, reported when users
registered to Bing, were available for a subset of the users.

Thetext of the queries was used to filter the queriesinto 1 of 5
classes (Textbox 1).

Using the pregnancy queries, we calculated the first day of the
last menstrua period (LMP) for women who reported pregnancy
by subtracting the number of weeks reported in their queries
from the date of the query.

The likelihood of pregnancy was calculated as the percentage
of women who queried for amissed OC dose and later queried
for a week of pregnancy. The empirica likelihood to query
about each week of pregnancy was calculated asthe fraction of
queries, which mentioned a specific week of pregnancy. To
compensate for the finite data period, each user who reported
amissed dose was assigned a weight relative to the likelihood
for querying about pregnancy, relative to the date of reporting
about the missed dose. For example, if a user asked about a
missed dose in January, they would be given aweight of 1 since
the full term of pregnancy was within the data period.
Conversely, a user who queried during December was given a
low weight, since they could only query for the first few weeks

of pregnancy.
Statistical analysiswas conducted using MATLAB 9.7 with the
statistical toolbox version 11.6. This study was approved by the

Behavioral Sciences Research Ethics Committee of the
Technion.

who had an abortion.

abortion debates, or celebrities who had an abortion.

1. Missed OC queries: queries which contained the words “miss,” “skip,” or “forgot” (and their variations, eg, forgotten) and the name of an OC
(both brand and generic), or the phrase “minipill,” “birth control,” or “contraceptive.”

2. Miscarriage queries: queries which contained the words “after miscarriage,” “ post miscarriage,” or “| had amiscarriage.”

3. Abortion queries: queries which contained the word “abortion,” excluding queriesreferring to specific legislation, abortion debates, or celebrities

4. Emergency contraceptives: queries which contained thewords“plan b” or “morning after pill,” excluding queriesreferring to specific legislation,

5. Pregnancy queries: queries which contained the words “week” and “pregnancy” (eg, “what to expect on week 21 of pregnancy”). Past studies
have shown that such queries have a high specificity for actual pregnancy [29].

Results

Accuracy of Identification

We validated the identification of relevant queries by manually
inspecting the 20 most common queries of each of the 5 classes
for whether they could be interpreted as relevant to the topic.

http://www.jmir.org/2020/9/e20632/

For example, queries regarding general news on OC use were
deemed irrelevant to the research topic and were excluded from
the study. Two of the authors independently reviewed these
gueries and marked them for relevancy. Kappa agreement
between the label erswas, on average, 0.866 (n=5). Considering
only the queries that both labelers agreed to be relevant, 75%
of missed OC queries; 100% of pregnancy, miscarriage, and
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abortion queries; and 80% of emergency OC queries were
correctly identified.

Missed OC Queries

In 2018, 26,395 Bing users in the United States queried about
missing OC pills. Of these, 60.8% did not mention the type of
OC they missed, 20.9% mentioned a combined OC brand, and
21.7% mentioned a progestin-only OC brand or minipill (atotal
number of usersis greater than 100% since a minority of users
mentioned multiple types). Of userswho mentioned the number
of missed doses, 21.4% mentioned forgetting 1 dose; 6.3%
forgot 2 doses; 3.4% forgot 3 doses; and 1.8% forgot 4 or more
doses. Other users did not mention the specific number of doses
they forgot, and their queries did not directly indicate this
information.

Therewasaweak positive correlation (p=0.07, P<.001) between
user age and the number of missing doses.

Hochberg et a

Figure 1 shows the percentage of users who asked about a
missing OC dose and then queried about abortion, miscarriage,
emergency contraception, or a week of pregnancy (the latter
indicating that they most probably were pregnant at alater time).
Furthermore, it shows how many of the userswho query for the
first 3 classes followed with queries for aweek of pregnancy.

The magjority of the queries for these 3 classes occur within a
few days of the missed OC dose query (Figure 2). The
distribution of queries that were made within 24 hours after a
query about missing an OC was as follows: 7% of miscarriage
queries, 20% of abortion queries, and 37% of emergency
contraceptive queries. The median query time after a query
about missing an OC was 35 days for miscarriage queries, 28
days for abortion queries, and 11 days for emergency
contraceptive queries.

Figure 1. Percentage of users who asked about missed OC doses and then asked about miscarriage, pregnancy (as indicated by a query for the week
of pregnancy), abortion, and emergency contraception as well as the percentage of users who asked about missed OC doses, followed by a query about
miscarriage, abortion, or emergency contraceptive, before querying about the week of pregnancy.

Miscarriage

Missed OC

dose

Pregnancy

Abortion

Emergency
contraception
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Figure 2. Distribution of the number of days between queries for amissed OC dose and for miscarriage, abortion, and emergency contraceptive.
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Unintended Pregnancies FollowingaMissed OC Query

Each user who reported a missed dose was assigned a weight
relative to thelikelihood for querying about pregnancy, relative
to the date of reporting the missed dose (see Methods). The
weighted percentage of women who queried for pregnancy week
following a query for a missed pill was 4.7%. Only 19% of
these queries could be timed to the cycle where the samewomen
had queried about missing a pill. We calculated the inferred
LMP from each of these queries. Among the 3130 women who
gueried for pregnancy at different weeks of gestation, therewas
a good consistency between the calculated LMP for recurrent
queries, and the median number of days between the inferred
LMP was 4 days.

Some women mentioned in their query that they missed a
placebo pill. For those, the rate of preghancy was 0.2% versus
4.5% for the generd population. The weighted rate of pregnancy
for women who mentioned taking a minipill was 8.7% versus
4.7% for other medications.

http://www.jmir.org/2020/9/e20632/

RenderX

From queries on the week of pregnancy, we calcul ated the first
day of the last cycle. The average day of conception was 14.4
days (SD 7.2) after thefirst day of the cycle.

Theweighted percentage of femaleswho queried for pregnancy
following a query for an unspecified number of missed pills
was4.7%. Theweighted pregnancy rates of femaleswho queried
for 2 or more missing doses was 5.1% (ie, 8.5% higher).

Age Distribution of Users Searching for Information
on Missed OC

The average age of users who queried for a missing dose was
32 (SD 12) years (mode=20 years). Figure 3 shows the
distribution by age of users who asked about missed OC dose
and then each of the other query types. Figure 3 demonstrates
that users under the age of 30 yearsare more likely to ask about
abortion (1.5 times) and emergency contraception (1.7 times)
(chi-sguare P<.001 for both), while users at ages of 30-34 years
are more likely to query about pregnancy (2.1 times) and
miscarriage (5.4 times) (chi-square P<.001 for both).
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Figure 3. Number of users by age group who asked about missed OC doses and each of the other query categories.
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The study identified a myriad of women who queried missing
an OC pill. Young women are more likely to miss a dose or
multiple doses and to search for information on emergency
contraceptives and abortion. Following a missed OC query,
abortion and miscarriage queries are common, peaking in the
first few days after the missed OC.

A small but not insignificant percentage of women querying
for information after missing an OC dose eventually get pregnant
inthe month of query. Asexpected, thelikelihood of pregnancy
after missing aplacebo pill ispractically zero, and thelikelihood
of pregnancy after missing a progestin-only pill is double the
risk of missing a dose of combined OC.

A magjority of people occasionally forget to take a dose of a
chronic medication, and studies have found that about 1 in 2
young women miss a dose of OC regularly [15-18]. Our data
indicate that some women missing a dose of OC did not obtain
sufficient information from their health care providers on the
consequences of missing a pill, and thus, they resort to search
the relevant information on the internet. Search for emergency
contraception, which peaksin thefirst few days after querying
about missing an OC dosg, is an additional sign of inadequate
information supplied by the health care provider.

Queries about abortion and miscarriage peak in the first few
days, following a query about forgetting an OC dose. Many of
these queries are most likely not an indication that the woman
has confirmed being pregnant but asign that sheisvery worried
of being pregnant and thinking ahead about her further options
of dealing with a possible unwanted pregnancy.

Our results aso show that only one-third of queries about
emergency contraception occur within the first 24 hours after

http://www.jmir.org/2020/9/e20632/

RenderX

time between the queriesis 11 days, indicates that many women
are finding information on emergency contraception too late
for it to be useful.

The strength of thisstudy is accessto the moment of uncertainty
and information-seeking behavior of alarge number of women
missing adose of OC. Thelimitations are absence of information
on missed OC doses in other months or further doses in the
same month. Pregnancy or its absence cannot be
comprehensively confirmed.

The main implication of our results is reinforcement of the
importance of providing comprehensive written information
and directing patients to reliable information resources on
missed pills. Most women are more familiar with what to do
when one misses a pill, but they lack the knowledge of what to
do when missing more than 1 OC dose [19]. Therefore, it is
important to provide instructions for when a woman misses
more than 1 OC pill in a package.

Asyoung women are more likely to missapill, it may be more
effective to offer women in these age groups contraceptive
aternativesthat do not depend on daily compliance. Health care
providersshould establish specia counseling methodsfor young
women who choose OCs and make sure that the instructions
are understood by those young women. All OC users should
also be provided with information on emergency contraceptive
options and rapid accessto an emergency contraception in case
it is needed due to missed pills and unprotected intercourse. As
young people often turn to internet search engines for health
advice, health providers could comply with the WHO guidelines
for contraceptive use by not only supplying information during
people'svisit to the clinic but a so adding detailed information
on preventing pregnancy in case of missed OC doses to their
websites or as part of a mobile app that is given to patients at
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the initial contraceptive consultation [21]. In addition, it is can lead to better planning of contraceptive use when a pill is
important that resources with accurateinformation be provided missed, reducing the risk of pregnancy and preventing stress
by search engines when people search for “missed pill” or any and anxiety related to the fear of an unwanted pregnancy.

of thetermsidentified and used for this study. Better information

Conflicts of Interest
EYT isan employee of Microsoft, owner of the search engine Bing.

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

World Health Organization. Selected practice recommendations for contraceptive use. Second ed. Geneva: World Health
Organization; 2004.

Johnson S, Pion C, Jennings V. Current methods and attitudes of women towards contraception in Europe and America.
Reprod Health 2013 Feb 05;10(1):7 [EREE Full text] [doi: 10.1186/1742-4755-10-7] [Medline: 23384291]

Trussell J. Contraceptive failure in the United States. Contraception 2004 Aug;70(2):89-96. [doi:
10.1016/j.contraception.2004.03.009] [Medline: 15288211]

Dehlendorf C, Fox E, Sobel L, Borrero S. Patient-Centered Contraceptive Counseling: Evidence to Inform Practice. Curr
Obstet Gynecol Rep 2016 Jan 29;5(1):55-63. [doi: 10.1007/s13669-016-0139-1]

Rosenberg MJ, Waugh MS, Meehan TE. Use and misuse of oral contraceptives: risk indicators for poor pill taking and
discontinuation. Contraception 1995 May;51(5):283-288 [ FREE Full text] [doi: 10.1016/0010-7824(95)00074-k] [Medline:
7628201]

HeK, Daton VK, Zochowski MK, Hall KS. Women's Contraceptive Preference-Use Mismatch. JWomens Health (Larchmt)
2017 Jun;26(6):692-701 [FREE Full text] [doi: 10.1089/jwh.2016.5807] [Medline: 27710196]

Jain AK, Obare F, RamaRao S, Askew |. Reducing unmet need by supporting women with met need. Int Perspect Sex
Reprod Health 2013 Sep;39(3):133-141. [doi: 10.1363/3913313] [Medline: 24135045]

Ugaz JI, Chatterji M, Gribble N, Banke K. Is Household Wealth Associated With Use of Long-Acting Reversible and
Permanent Methods of Contraception? A Multi-Country Analysis. Glob Health Sci Pract 2016 Mar;4(1):43-54 [EREE Full
text] [doi: 10.9745/GHSP-D-15-00234] [Medline: 27016543]

DanielsK, Mosher WD, Jones J. Contraceptive methods women have ever used: United States, 1982-2010. Atlanta, GA:
US Department of Health and Human Services, Centers for Disease Control and Prevention, National Center for Health
Statistics; 2013.

Sundaram A, Vaughan B, Kost K, Bankole A, Finer L, Singh S, et al. Contraceptive Failure in the United States: Estimates
from the 2006-2010 National Survey of Family Growth. Perspect Sex Reprod Health 2017 Mar;49(1):7-16 [FREE Full
text] [doi: 10.1363/psrh.12017] [Medline; 28245088]

Black KI, Gupta S, Rassi A, Kubba A. Why do women experience untimed pregnancies? A review of contraceptive failure
rates. Best Pract Res Clin Obstet Gynaecol 2010 Aug;24(4):443-455 [FREE Full text] [doi: 10.1016/j.bpobgyn.2010.02.002]
[Medline: 20335073]

Free C, Ogden J, Lee R. Young women's contraception use as a contextual and dynamic behaviour: A qualitative study.
Psychology & Health 2005 Oct;20(5):673-690. [doi: 10.1080/08870440412331337110]

Caetano C, Peers T, Papadopoulos L, Wiggers K, Engler Y, Grant H. Millennials and contraception: why do they forget?
An international survey exploring the impact of lifestyles and stress levels on adherence to a daily contraceptive regimen.
Eur J Contracept Reprod Health Care 2019 Feb;24(1):30-38. [doi: 10.1080/13625187.2018.1563065] [Medline: 30689459]
Winner B, Peipert JF, Zhao Q, Buckel C, Madden T, Allsworth JE, et al. Effectiveness of Long-Acting Reversible
Contraception. N Engl JMed 2012 May 24;366(21):1998-2007. [doi: 10.1056/nejmoall110855]

Frost JJ, Darroch JE. Factors associated with contraceptive choice and inconsi stent method use, United States, 2004. Perspect
Sex Reprod Health 2008 Jun;40(2):94-104 [FREE Full text] [doi: 10.1363/4009408] [Medline: 18577142]

Molloy GJ, Graham H, McGuinness H. Adherence to the oral contraceptive pill: a cross-sectional survey of modifiable
behavioura determinants. BMC Public Health 2012 Oct 02;12:838 [FREE Full text] [doi: 10.1186/1471-2458-12-838]
[Medline: 23031437]

Rosenberg MJ, Waugh M S, Burnhill MS. Compliance, counseling and satisfaction with oral contraceptives. a prospective
evaluation. Fam Plann Perspect 1998;30(2):89-92, 104 [FREE Full text] [Medline: 9561874]

Hooper DJ. Attitudes, awareness, compliance and preferences among hormonal contraception users: aglobal, cross-sectional,
self-administered, online survey. Clin Drug Investig 2010;30(11):749-763 [FREE Full text] [doi:
10.2165/11538900-000000000-00000] [Medline: 20818837]

Zapata LB, Steenland MW, Brahmi D, Marchbanks PA, Curtis KM. Patient understanding of oral contraceptive pill
instructions related to missed pills: a systematic review. Contraception 2013 May;87(5):674-684 [FREE Full text] [doi:
10.1016/j.contraception.2012.08.026] [Medline: 23040136]

http://www.jmir.org/2020/9/e20632/ JMed Internet Res 2020 | vol. 22 | iss. 9| €20632 | p. 6

(page number not for citation purposes)


https://reproductive-health-journal.biomedcentral.com/articles/10.1186/1742-4755-10-7
http://dx.doi.org/10.1186/1742-4755-10-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23384291&dopt=Abstract
http://dx.doi.org/10.1016/j.contraception.2004.03.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15288211&dopt=Abstract
http://dx.doi.org/10.1007/s13669-016-0139-1
https://linkinghub.elsevier.com/retrieve/pii/001078249500074K
http://dx.doi.org/10.1016/0010-7824(95)00074-k
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7628201&dopt=Abstract
http://europepmc.org/abstract/MED/27710196
http://dx.doi.org/10.1089/jwh.2016.5807
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27710196&dopt=Abstract
http://dx.doi.org/10.1363/3913313
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24135045&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/GHSP-D-15-00234
https://linkinghub.elsevier.com/retrieve/pii/GHSP-D-15-00234
http://dx.doi.org/10.9745/GHSP-D-15-00234
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27016543&dopt=Abstract
http://www.jle.com/medline.md?issn=1538-6341&vol=49&iss=1&page=7
http://www.jle.com/medline.md?issn=1538-6341&vol=49&iss=1&page=7
http://dx.doi.org/10.1363/psrh.12017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28245088&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1521-6934(10)00017-9
http://dx.doi.org/10.1016/j.bpobgyn.2010.02.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20335073&dopt=Abstract
http://dx.doi.org/10.1080/08870440412331337110
http://dx.doi.org/10.1080/13625187.2018.1563065
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30689459&dopt=Abstract
http://dx.doi.org/10.1056/nejmoa1110855
https://linkinghub.elsevier.com/retrieve/pii/PSRH74
http://dx.doi.org/10.1363/4009408
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18577142&dopt=Abstract
http://europepmc.org/abstract/MED/23031437
http://dx.doi.org/10.1186/1471-2458-12-838
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23031437&dopt=Abstract
http://www.kardiologiapolska.pl/en/darmowy_pdf.phtml?id=82&indeks_art=2171
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9561874&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/2
http://dx.doi.org/10.2165/11538900-000000000-00000
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20818837&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0010-7824(12)00785-8
http://dx.doi.org/10.1016/j.contraception.2012.08.026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23040136&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Hochberg et al

20.

21.

22.

23.

24,

25.

26.

27.
28.

29.

Letel, Dova JL, Pérez-Campos E, Lertxundi R, CorreaM, delaViudaE, et al. Self-described impact of noncompliance
among users of acombined hormonal contraceptive method. Contraception 2008 Apr;77(4):276-282 [ FREE Full text] [doi:
10.1016/j.contraception.2007.11.009] [Medline: 18342651]

Levine D. Using Technology, New Media, and Mobile for Sexual and Reproductive Health. Sex Res Soc Policy 2011 Feb
25;8(1):18-26. [doi: 10.1007/s13178-011-0040-7]

Mitchell KJ, YbarraML, Korchmaros JD, Kosciw JG. Accessing sexual health information online: use, motivations and
consequences for youth with different sexual orientations. Health Educ Res 2014 Feb;29(1):147-157 [FREE Full text] [doi:
10.1093/her/cyt071] [Medline: 23861481]

Ofran Y, Paltiel O, Pelleg D, Rowe JM, Yom-Tov E. Patterns of information-seeking for cancer on the internet: an analysis
of real world data. PLoS One 2012;7(9):e45921 [ FREE Full text] [doi: 10.1371/journal.pone.0045921] [Medline: 23029317]
Hochberg I, Allon R, Yom-Tov E. Assessment of the Frequency of Online Searches for Symptoms Before Diagnosis:
Analysisof Archival Data. JMed Internet Res 2020 Mar 06;22(3):e15065 [FREE Full text] [doi: 10.2196/15065] [Medline:
32141835]

Lebwohl B, Yom-Tov E. Symptoms Prompting Interest in Celiac Disease and the Gluten-Free Diet: Analysis of Internet
Search Term Data. JMed Internet Res 2019 Apr 08;21(4):€13082 [EREE Full text] [doi: 10.2196/13082] [Medline:
30958273]

Yom-Tov E. Crowdsourced Health: How What You Do on the Internet Will Improve Medicine. Boston, MA: MIT Press;
2016.

Latest Rankings. Comscore. 2018. URL: https://www.comscore.com/Insights/Rankings [accessed 2020-08-21]
Rosenblum S, Yom-Tov E. Seeking Web-Based I nformation About Attention Deficit Hyperactivity Disorder: Where, What,
and When. JMed Internet Res 2017 Apr 21;19(4):e126 [FREE Full text] [doi: 10.2196/jmir.6579] [Medline: 28432038]
Fourney A, White RW, Horvitz EJ. Exploring Time-Dependent Concerns about Pregnancy and Childbirth from Search
Logs. In: Proceedings of the 33rd Annual ACM Conference on Human Factorsin Computing Systems. New York: Association
for Computing Machinery; 2015 Apr Presented at: CHI 15: CHI Conference on Human Factors in Computing Systems;
2015; Seoul, Republic of Korea p. 737-746. [doi: 10.1145/2702123.2702427]

Abbreviations

LMP: last menstrua period
OC: ora contraceptive
WHO: World Health Organization

Edited by G Eysenbach; submitted 24.05.20; peer-reviewed by F Sanz, D Levine; comments to author 18.06.20; revised version
received 30.06.20; accepted 26.07.20; published 15.09.20

Please cite as:

Hochberg I, Orshalimy S, Yom-Tov E

Real-World Evidence on the Effect of Missing an Oral Contraceptive Dose: Analysis of Internet Search Engine Queries
J Med Internet Res 2020;22(9): €20632

URL: http://mww.jmir.org/2020/9/e20632/

doi: 10.2196/20632

PMID:

©lrit Hochberg, Sharon Orshalimy, Elad Yom-Tov. Originaly published in the Journal of Medica Internet Research
(http://lwww.jmir.org), 15.09.2020. Thisis an open-access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete
bibliographic information, alink to the original publication on http://www.jmir.org/, aswell asthis copyright and licenseinformation
must be included.

http://www.jmir.org/2020/9/e20632/ JMed Internet Res 2020 | vol. 22 | iss. 9| €20632 | p. 7

RenderX

(page number not for citation purposes)


https://linkinghub.elsevier.com/retrieve/pii/S0010-7824(07)00508-2
http://dx.doi.org/10.1016/j.contraception.2007.11.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18342651&dopt=Abstract
http://dx.doi.org/10.1007/s13178-011-0040-7
http://www.elsevier.es/en/linksolver/ft/pii/cyt071
http://dx.doi.org/10.1093/her/cyt071
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23861481&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/PONE-D-12-13355
http://dx.doi.org/10.1371/journal.pone.0045921
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23029317&dopt=Abstract
https://www.jmir.org/2020/3/e15065/
http://dx.doi.org/10.2196/15065
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32141835&dopt=Abstract
https://www.jmir.org/2019/4/e13082/
http://dx.doi.org/10.2196/13082
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30958273&dopt=Abstract
https://www.comscore.com/Insights/Rankings
https://www.jmir.org/2017/4/e126/
http://dx.doi.org/10.2196/jmir.6579
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28432038&dopt=Abstract
http://dx.doi.org/10.1145/2702123.2702427
http://www.jmir.org/2020/9/e20632/
http://dx.doi.org/10.2196/20632
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

