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Abstract

Background: Google AdWords, the placement of sponsored links in Google search results, is a potent method of recruitment
to Internet-based health studies and interventions. However, the performance of Google AdWords varies considerably depending
on the language and the location of the target audience.

Objective:  Our goal was to describe differences in AdWords performance when recruiting participants to the same study
conducted in four languages and to determine whether AdWords campaigns can be optimized in order to increase recruitment
while decreasing costs.

Methods: Google AdWords were used to recruit participants to the Mood Screener, a multilingual online depression screening
tool available in English, Russian, Spanish, and Chinese. Two distinct recruitment periods are described: (1) “Unmanaged”, a
6-month period in which ads were allowed to run using only the AdWords tool itself, with no human intervention, and (2)
“Managed”, a separate 7-week period during which we systematically sought to optimize our recruitment campaigns.

Results:  During 6 months of unmanaged recruitment, our ads were shown over 1.3 million times, resulting in over 60,000 site
visits. The average click-through rate (ratio of ads clicked to ads displayed) varied from 1.86% for Chinese ads to 8.48% for
Russian ads, as did the average cost-per-click (from US $0.20 for Chinese ads to US $0.50 for English ads). Although Chinese
speakers' click-through rate was lowest, their rate of consenting to participate was the highest, at 3.62%, with English speakers
exhibiting the lowest consent rate (0.97%). The conversion cost (cost to recruit a consenting participant) varied from US $10.80
for Russian speakersto US $51.88 for English speakers. During the 7 weeks of “managed” recruitment, we attempted to improve
AdWords' performance in regards to the consent rate and cost by systematically deleting underperforming ads and adjusting
keywords. We were able to increase the number of people who consent after coming to the site by 91.8% while also decreasing
per-consent cost by 23.3%.

Conclusions: Our results illustrate the need to linguistically and culturally adapt Google AdWords campaigns and to manage
them carefully to ensure the most cost-effective results.

(J Med I nternet Res 2014;16(1):e18) doi: 10.2196/jmir.2986
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: media is becoming ubiquitous in many parts of the world,
Introduction quickly outpacing traditional media (eg, newspapers) [1,2].
The rapid advance of digitd media is changing the way Clven the rapid growth and increasing popularity of digital
individuals interact with and consume information. Digital ~Media it is important for researchers interested in recruiting
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representative samples to remain informed about the efficient
and effective ways of utilizing the instruments afforded by
digital mediafor recruitment into research studies[3].

One of the chief advantages of digital mediais that much of it
isavailablefor free; the costs of media production are offset by
revenue that comes largely from advertisement. A company
that might be considered a preeminent example of such model
is Google, which provides a variety of digital media services
for consumers free of charge by having a powerful and
successful platform to sell advertisements that are displayed to
consumers of these services. Indeed, in the past few years,
Google has been consistently ranked asthe world's most popular
search engine [4]. Google, with over 660 million daily visitors
is also one of the world’s most popular websitesin general [5],
used for information gathering, shopping, email, navigation,
cloud file storage, social networking, trandation, and more.
This robust “ecosystem” combined with Google's immense
popularity appeals to advertisers, who use Google
AdWords—Googl€e's advertising service—to create and carry
out their ad campaigns. Google's popularity can also benefit
researchers aiming to recruit participants into their studies
quickly and inexpensively [6]. With such alarge proportion of
Internet users relying on Google services, it is possible that
using Google AdWords for recruitment might yield samples
that are reasonably representative of Internet users[7,8].

Though created for advertising products and services, Google
AdWords hasarobust set of toolsthat can facilitate recruitment
into research. Theseinclude customizationsrel ated to keywords
that trigger the ads, targeting specific geographical aress, timing
of ads, and the ability to conduct multiple campaigns with
distinct options concurrently. Thus, researchers may be ableto
recruit only in neighborhoods of interest, and only among
individuals already looking for specific information (eg,
depression treatment). To facilitate the evaluation of
performance of campaigns (eg, to determine whether a specific
recruitment message appeals to the audience of interest),
AdWords has a range of tools that evaluate specific ads and
specific keywords. These include calculations of impressions
(instanceswhen an ad is displayed to the user), clicks (instances
when user clicks on an ad), and conversions (instances when a
desired behavior occurs, eg, apurchase, or, in case of research,
aconsent). AdWords automatically cal culates the click-through
rate (CTR: ratio of total clicks per total impressions), and
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conversion rate (CR: ratio of total conversions per total clicks).
These terms and concepts are illustrated in Figure 1.

AdWords also has tools to monitor and manage the cost of ad
campaigns. Costs are incurred whenever a displayed ad is
clicked. Displaying the ad (an impression) does not cost money,
however, the position of the ad (and therefore its visibility for
users) is determined by the maximum amount of money an
advertiser iswilling to pay for the ad to be clicked, in an auction
bidding system. Thus, if two ads from two advertisers could be
displayed for a given keyword, the ad for which an advertiser
is willing to pay more will be displayed first, increasing the
likelihood of it being clicked (the actual cost of the click isUS
$0.01 greater than the next highest bid). For popular keywords
like “depression”, research studies need to compete with
advertisers who are willing to expend considerable funds for
clicks (eg, pharmaceutical companies). Thus, to make the most
of the limited budget of research studies as well as other ad
campaigns, AdWords can suggest keywords that are likely to
generate interest (ie, clicks and conversions) and will
automatically preferentially display the ads to improve click
counts or CRs (depending on the goal of the campaigns), based
on datafrom past ad performance and Google's own agorithms.
However, AdWords recruitment has several drawbacks—chief
among which are the strict limit on the number of characters
and the fact that costs are calculated based on clicks (visits)
rather than actions (eg, consent). Taken together, these
drawbacks can add up to a costly campaign for studiesthat are
difficult to describe concisely, where visitors may feel misled
by the advertisement.

This paper describes our experience conducting a multilingual
worldwide campaign to recruit participants to a website that
screensfor symptoms of depression, in four languages. We will
present the results from two distinct time periods of recruitment.
First, a 6-month “Unmanaged” recruitment period, in which
AdWords campaigns were allowed to run only with automated
optimizations offered by the AdWords tool, with no human
intervention. For this period, we will describe similarities and
differencesin campaign performance between the four languages
of recruitment (English, Spanish, Russian, and Chinese). During
the second “Managed” period (a separate 7-week period), we
systematically sought to optimize our recruitment campaigns
beyond the optimization provided by automated AdWordstools,
with thegoal of increasing our conversionrate (ie, consent rate)
while decreasing our costs.
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Figure 1. Google AdWords terms.
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Methods

Participants

Eligible participants were 18 years of age; no other condition
was necessary for eligibility. Participants were speakers of either
English, Spanish, Chinese, or Russian. Two distinct waves of
recruitment are described: a6-month “Unmanaged” period and
a 7-week “Managed” period. During the “Unmanaged’
recruitment period (no management of ads), over 60,000 people
visited the Mood Screener website, 30,218 were screened for
eigibility, and 26,194 individuals were €ligible to participate.
Among eligible participants, 3828 were English speakers, 7477
were Spanish speakers, 5395 were Chinese speakers, and 9494
were Russian speakers. Eligible participants were on average
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30.9 years of age (SD 11.2), 68% (17,811) were women, and
57% (14,930) identified as white or Caucasian.

During the“Managed” recruitment period (active management
of ads), over 19,000 people visited the Mood Screener website,
7786 were screened for eligibility, and 6564 individuals were
eligible to participate. Among eligible participants, 1282 were
English speakers, 2350 were Spanish speakers, 589 were
Chinese speakers, and 2343 were Russian speakers. Eligible
participants were on average 31.3 years of age (SD 12.0), 66%
(4332) were women, and 47% (3085) identified as white or
Caucasian.

Materials

The Demographics - 1 questionnaire asked about participants’
age, gender, race, and country of residence. The Demographics
- 2 questionnaire asked about participants’ country of birth (if
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different from country of residence), whether they lived alone
or with others, as well as their education, employment status,
marital status, income, subjective social status (perceived
position in society, ie, the “social ladder” [7]), and history of
seeking treatment for depression.

The MDE Screener [9] isan 18-item self-report measure based
on Diagnostic Interview Scheduleitems[10] designed to screen
for the presence of current and past major depressive episodes
(MDEsS). It rates the presence of nine symptoms of depression
accordingtothe DSM-1V [11] over aperiod of 2 weeksor more
and assesses whether Criterion C (significant impairment in
functioning) is met within the same time span. Participants are
asked about the presence of symptoms over the past 2 weeks
(to identify a“Current” MDE), aswell as symptoms occurring
in any 2-week period in their lifetime, excluding the past 2
weeks (to identify “Lifetime” MDE). The screener has been
shown to have good agreement with the PRIME-MD [12,13]
and with clinician-administered diagnostic interviews [14].

Overall Study Procedures

Study procedures have been described in detail elsewhere[15].
Briefly, worldwide Google AdWords campaigns were used as
the main recruitment source. Recruitment was made possible
by a Google grant awarded to our research group, which
permitted usto run recruitment campaignsfor our investigations,
with amaximum bid of US$1 per click. ThisUS$1 limit made
our ads less competitive in markets with significant AdWords
saturation (eg, Western English-speaking world), but reasonably
competitive in other parts of the world.

Our ads weretriggered by individuals entering termsrelated to
depression or sad mood into the Google search engine; the ads
were keyed to the language of the keyword. Google AdWords
limits their ads to 25 characters for the title line and 35
characters for each of two body lines (for Chinese-language
ads, the limits are 12 and 17 characters for title and body,
respectively, as Chinese characters are considered “double
width™). Clicking on the ad forwards the user to the first
(“landing”) page of the site in the appropriate language; this
page contained information on the nature of the site aswell as
limitsto confidentidity. Thoseinterested in continuing advanced
to the Demographics — 1 questionnaire (age, race, gender, and
country of residence). Eligible participants (those 18+ years of
age) then advanced to the MDE Screener, which was followed
by the “honesty question” that asked whether participants
responses are “accurate” or whether participants were “testing
thesite”. Participants completing “ Current” MDE Screener with
no more than 2 missing answers were given personalized
feedback (brief explanation of the symptom level as well as
additional feedback for thoseindicating suicidality). Participants
were then invited to take part in a monthly rescreening study.
Interested individuals read the consent document and signed it
with their email address. They then completed the Demographics
— 2 questionnaire and the “Lifetime” MDE screener, followed
by personalized feedback. Starting in February 2013, consenting
participantsindicating current or past suicidality also completed
adetailed suicidal behaviors assessment. Consenting partici pants
were then contacted via email monthly with alink to return to
the site to rescreen their mood.
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AdWor ds M anagement Procedures

This investigation focuses on two distinct recruitment periods.
The first, “Unmanaged”, was the 6-month period from
November 15, 2011, to May 15, 2012, when no active ad
management wastaking place, although automatic Google-based
ad management was still in effect (via enabling the setting for
showing ads that are expected to maximize conversions). The
study was then paused while we transitioned to a different
software vendor and was restarted in February 2013. We
restarted the ads that were in place during our previous
recruitment period and started managing them actively shortly
thereafter. Thus, the second period, “Managed” , wasthe 7 weeks
from March 21 to May 8, 2013, when we managed ads actively,
focusing on increasing conversion (consent) rates. In order to
do this, we systematically examined the performance of each
ad and disabled the ones that (1) had produced no or very few
conversions, because these ads were unlikely to produce future
conversions or (2) had high CTRs, but low CRs, because these
ads appeared to be attracting those unlikely to consent.

In both cases, our goal was to minimize the opportunity cost of
presenting ads that were unlikely to result in a conversion and
retain the adsthat were most productivein termsof conversions.
For each language, we monitored the campaign weekly
performance and suspended (paused) the 2-4 worst performing
ads (according to the above criteria) each week.

To further optimize performance, we al so managed the keywords
during this 7-week period. Similarly to ad management, we
focused on the performance of each individual keyword and
disabled the ones that produced no or very few conversions or
had high click counts, but low CRs. In addition to deleting
poorly performing keywords, we continuously added keywords
including misspelled variations of successful keywords (eg,
“depressd” and “depresed”). This was useful to our campaign
due to the high frequency of searches containing misspelled
words or phrases combined with much less competition among
other Google AdWords campaigns.

This study was approved by the University of California, San
Francisco Institutional Review Board (Committee for Human
Research).

Results

Overview

For the purpose of this study, ads that had the highest numbers
of conversions were considered to be the best performing ads.
Conversely, if an ad was being clicked but was not generating
conversions, the ad was considered low-performing.

Unmanaged Period

The summary of the ad campaign statistics are presented in
Table 1. Chinese ads had by far the highest total impressions
(602,634, with other languages ranging from 241,507 to
301,493), which is perhaps indicative of both the number of
Chinese speakers on the I nternet and the demand for information
on depression among the Chinese-speaking | nternet community.
Despite the high number of impressions, Chinese ads generated
relatively few clicks (11,209), resulting in the lowest CTR
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(1.86%). However, the consent rate for Chinese speakers was
the highest (3.62%, with other languages ranging from 0.97%
t0 2.46%), resulting in the second highest number of consenting
participants (406).

Although the Russian campaign had the second fewest
impressions (227,391), it had by far the highest number of clicks
(23,514, with other languages ranging from 11,022 to 14,459),
resulting in the highest CTR of all languages (8.48%, with other
languagesranging from 1.86% to 5.99%). Russian cost-per-click
waslikewisethelowest (US $0.20, with other languages ranging
from US $0.33 to US $0.50), suggesting very low competition
for ads for thislanguage. Surprisingly, although this campaign
had the highest CTR, it aso had the second lowest consent rate
(1.87%), which nonetheless (due to the high number of initial
clicks) produced 440 consented participants.

The English campaign was mostly notable for its highest costs,
both per click (US $0.50) and especially per consent (US
$51.88), which was almost 5 times the costs for the other
languages, which ranged from US $10.80 to US $13.40. The
rate of consent among English speakerswasthe lowest (0.97%),
resulting in afar lower number of consenting participants than
other languages (107, whereas other languages ranged from 355
to 440).

The Spanish campaign resulted in 355 consented participants
with the second highest consent rate (2.46%). This campaign
had 241,507 impressions, 14,459 clicks, and the second highest
CTRs (5.99%). The cost-per-consent for the Spanish ads was
US $13.40.

Table 1. Statistics from the unmanaged 6-month period.

Grosset d

We also noted both similarities and differencesin the keywords
(ie, search terms that trigger ads) that were the most effective
in generating the most conversions (see Table 2). The most
successful keyword in Russian, Chinese, and Spanish was
“depression”, while the English campaign’s use of “ depression”
produced very few conversions; “depression test” was the most
effective keyword. This is likely due to the prevalence of
competing English ad campaigns that also use the keyword
“depression”. Indeed, “depression test” or its variations (eg,
“test dedepresion”) was one of the 4 most productive keywords
inall languages except Chinese. Chinese campaignswere unique
inthat the charactersfor “suicide” and “commit suicide” (Table
2) were 2 of the 4 most productive keywords, whereas no other
language had “suicide” as one of the top 4 keywords (Russian
keyword“ He xou4yeTbcsaxurtbsb” “donotwant
tolive’, is perhaps an exception). Finally, Spanish wasthe only
language where “anxiety” (“la ansiedad”) appeared as a top
keyword, and Russian was the only language where
non-mood-related keyword
“mMcumxonorunmuyecekKHue TecTHhH”
(“psychological tests’) was a top keyword. A list of worst
performing keywords isincluded in Table 3.

Finaly, for each language there was a particular ad that
significantly outperformed other adswith respect to conversions
(see Table 4). The English, Russian, and Spanish campaigns
most successful ads all contained the word “free” when
describing the study. All four languages’ most successful ads
contained the name “ University of California, San Francisco”,
or its abbreviation, and were direct in describing the purpose
of the study. Ads that contained less formal descriptions (eg,
“Can't eat, dleep, focus?’) were less successful (Table 5).

English Russian Chinese Spanish Overal
Impressions, n 301,493 277,391 602,634 241,507 1,373,025
Clicks (visitors), n 11,022 23,514 11,209 14,459 69,204
Click-through rate, % 3.66 8.48 1.86 5.99 4.38
Cost-per-click, US$ 0.50 0.20 0.42 0.33 0.33
Consented, n 107 440 406 355 1,308
Consent rate, % 0.97 1.87 3.62 2.46 217
Cost per consent, US$ 51.88 10.80 11.71 13.40 15.15
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Table 2. Best performing keywords.
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Language Best performing keywords English tranglation
English depression test

sad

symptoms of depression

Am | depressed
Russian aAenpeccwua depression

ncuxonormueckume TecTasl psychological tests

Aenpeccus TecrT depression test

He XOUeThboCcCAa XMUTEH do not want to live
Chinese MEREE depression

e IIE S depression

EES suicide

HER wanted to commit suicide
Spanish Depresion depression

Test de depresion depression test

Laansiedad anxiety

Sintomas de depresion symptoms of depression

Table 3. Worst performing keywords.

Language Worst performing keywords English trandation
English major depressive disorder symptoms
online depression test
depression screening
Take a depression test
Russian Mmew nu a genpeccurw Do | have depression
AMOpeccus CUMNTOMBbI depronlwmptoms
Depressija depron2
Aenpeccus TectT depression test free
6ecnnaTHO
Chinese IE depression screening questionnaire
depressed
no hope
excessive pressure
Spanish InGtil y triste useless and sad
Prueba gratuita de depresion free depression trial
Deprezion depr&&sion1
Estado de &nimo triste sad mood

Ipeliberate misspellingsin the original language.
Trandliteration.
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Table 4. Best performing ads

Grosset d

Language Best performing ads English translations

English Free depression test from the University of California, San Fran-
cisco

Russian TecTHapenpeccunw, YsnaiteectTs Testfordepression. Findoutif youhave depression. Free mood
nnmyBacpapenpeccusa becnnarTHu®b# testfromUCSF
TecT HacTpoeHusuns YKCO

Chinese Do you think you might have depression? Find out — five minute

= survey provided by UCSF.
Spanish Test de depresion gratis proporcionado por la Universidad de Free depression test provided by the University of California,

Cadlifornia, San Francisco.

San Francisco.

Table 5. Worst performing ads.

Language Worst performing ads English translations

English Can't eat, sleep, focus? Find out if you are depressed with afree
online test from UCSF.

Russian MpoesepkaHnacTpoeHusa.Ys3nanrte Moodchecker Findoutifyou havedepression. Free mood test
ecTb nuyBacapaenpeccwuasa, from UCSF.
BeCI'II'IaTHbIVITeCTHaCTpoeHMﬂ
ms3 YKCO,

Chinese Bt oSk fsg 2 Feeling sad and hopeless? Check whether your symptoms are
AR R T AR 2 related to depression. Free depression questionnaire.
RERARE R 5

Spanish Examine su animo. Complete gratisunaevaluacion delaUniver-  Examine your mood. Complete a free eval uation from the Uni-
sidad de California, SF. versity of California, SF.

. increased by 38.10%, clicksincreased by 34.82%, conversions

Managed Period Y Y

During the 7-week managed period, we monitored the
campaigns closely, suspending underperforming ads and
keywords and adding new keywords, with the goal of improving
consent rate and reducing per-consent cost. Table 6 presents
details on the first 2 weeks of the managed period and the last
2 weeks, to illustrate the changes. The number of impressions

Table 6. Changesin ad campaign performance during the managed period.

increased by 91.84% and the CR increased by 42.11%. The
cost-per-click and cost-per-consent decreased by 16.13% and
23.31% respectively. The weekly changes in the two metrics
most relevant to researchers planning to conduct AdwWords
campaigns—consent rate and per-consent costs—areillustrated
in Figure 2.

First 2 weeks Last 2 weeks Change, %

Impressions, n 331,273 457,506 +38.10
Clicks (visitors), n 8,812 11,881 +34.82
Click-through rate, % 2.66 2.60 -2.26

Cost-per-click, $US 0.62 0.52 -16.13
Consented, n 184 353 +91.84
Consent rate, % 2.09 2.97 +42.11
Cost per consent, $US 18.23 13.98 -23.31
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Figure 2. Weekly data on consent rate and per-consent cost during the managed period.
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Discussion campaign itself, and to allocate funds appropriately to ensure

Principal Findings

The purpose of this study was to describe worldwide Google
AdWords campaignsrecruiting participantsto ahealth research
website consisting of a depression screening study in four
languages, to illustrate similarities and differences among the
four languages and to demonstrate that active management of
AdWords campaigns can substantially increase the recruitment
rates while decreasing costs.

Our results offer a compelling illustration of the competitive
nature of Google AdWords campaigns. Given the auction system
that drives AdWords, popular markets such as the
English-speaking market require greater expenditures to be
competitive. Thelow rate of consent along with very high costs
likely reflect the high competition for English-language
depression-related keywords as well as perhaps the perception
among English speakers that multiple options for information
and monitoring are available to them. Not only are there more
advertisers vying for the top spot in English-language ads,
thereby increasing the price, but the market itself is saturated
with ads and products that cater to English speakers, which
resultsin users being both more sel ective and more accustomed
to ignoring advertisements. These pressures likely resulted in
English-language ads having the highest cost-per-click and by
far the highest per-consent cost, which was about five times
higher than any of the other three languages. Thus, aresearcher
wishing to conduct multilingual campaigns must consider not
only therelative popularity (and therefore cost) of the keywords
they plan to use to trigger the ads, but also the languages of the

http://www.jmir.org/2014/1/e18/
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equal recruitment.

Another difference that appeared to emerge in our data is the
timing of individuals commitment, as evidenced chiefly by
differencesin the CTRsand CRs between Chinese and Russian
ads. Whereas Russian speakers were quite willing to click on
ads—their CTR wasthe highest of all languages—they appeared
reluctant to commit to participate, exhibiting avery low consent
rate. This suggests that, even though the initial interest in the
site among Russian speakers was high, it applied only to the
initial screening, and not to any further involvement. Chinese
speakers, on the other hand, may be reluctant to visit an
unknown site based on asimple ad, but once they visit, they are
more likely to continue participating in the study. The results
suggest that Chinese-speaking individuals looking for
information on depression are quite selective as to which ad
they respond to, but once they make a selection they are more
likely to maintain their commitment. This suggests that both
the sites and the ads may need to be structured differently
depending on the language of the intended audience. For
instance, a researcher might choose to design an especially
attractive and thorough ad for Chinese speakers or might put
more effort into the design of the recruitment message for
Russian speakers.

Therewere notable similarities between thelanguagesin regards
to ads and keywordsthat were the most productive. For instance,
ads briefly describing the purpose of the study (eg, depression
screener) and using the word “free” resulted in highest CTRs
and CRs. The ads that listed specific symptoms or ads that
promoted self-improvement did not generate sufficient
participant flow. This suggests that researchers wishing to
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simplify their ad campaigns should consider using simple,
descriptive ads that are likely to be universaly acceptable.
Future studies might examine whether individual swith specific
characteristics might be more likely to respond to a specific
type of an ad. Keywords likewise revealed similarities, with all
languages having “depression” or “depression test” as one of
the most productive keywords. This observation was expected:
individuals are more likely to click on an ad that conforms to
the terms of their search. There were some notable departures
from this pattern. First, keywords related to suicide generated
considerable participant flow among Chinese-speakers (and
among Russian-speakersaswell). Thefact that Chinese speakers
who searched for suicide-related terms clicked on an ad for a
depression-related site might suggest that these individuals are
particularly troubled by suicidal symptoms[16]. Alternatively,
this might suggest the paucity of resources available online for
Chinese and Russian speakers (for instance, searching for the
word “depression” in English produces 62 million results,
compared to 15 million results for the Chinese term for
depression and less than 3 million for Russian). The same may
be true for Spanish speakers (only 1.5 million results for the
Spanish word for depression), for whom “laansiedad” (anxiety)
was one of the top keywords that led individuals to click on an
ad for a depression screening study.

Importantly, we found that that by actively managing AdWords
campaigns, it ispossibleto both increase therate of recruitment
and decrease costs. Our strategy targeted both ads and keywords.
We removed under-performing keywordsin an attempt to weed
out individuals who may be less likely to participate (based on
data from previous visitors using the same keywords to enter
the study). We also removed under-performing ads to ensure
that individuals would see ads that were more likely to bring
them into the study. These efforts resulted in higher traffic and
lower per-person costs. In the eraof shrinking research budgets,
being able to significantly increase the consent rate while
decreasing per-consent cost should be a relief for researchers
attempting to do large-scal e recruitment with Google AdWords.
Although Google AdWords has built-in tools to improve ad
performance, researchers who wish to maximize the efficiency
of their ad campaigns are advised to actively manage and
optimizetheir ad campaigns. No person-hourswere spent during
the 6-month “Unmanaged” campaign. During the 7-week
managed period, aresearch assistant spent approximately 1.5-2
hours per week examining the campaigns, pausing keywords
and ads, and adding keywords. Slightly more time was spent
during the beginning weeks of the managed period to make
adjustments to the campaigns, and time commitments lessened
somewhat during the final weeks. The personnel cost, however,
was offset by the greater efficiency and effectiveness of the
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recruitment campaigns, and we believe that this investment in
person-hoursiswell justified.

Limitations

This study has several limitations. The study describes two
distinct recruitment periods that took place 1 year apart, with
the managed period being conducted in the spring, while the
unmanaged period was conducted over winter and the beginning
of spring. It is possible that seasonal differences could have
affected the flow and the type of participants searching
depression-related terms. The numbers from these periods are
not directly comparabl e given the rapid changesin Internet and
itsusers and in Internet advertisement. To illustrate changesin
ad performance, we selected a short management period (7
weeks) to minimize the historical influence of changes in
Internet and Internet advertisement. We report changes in ad
performanceina“pre-post” design; conducting two campaigns
simultaneously, one managed and one unmanaged, would have
been amore powerful illustration. However, such adesign may
introduce considerable undesirable confounds as ads in such
two campaigns would be competing against each other. For
Chinese and Russian speakers, Google is not the dominant
search engine (Baidu and Yandex have larger market sharesin
Chinaand Russia, respectively), thus our data may not be fully
representative of Chinese- and Russian-speaking Internet users.
Given the evolving nature of Internet users, the specifics of our
results may not reflect future Internet users, however, our
conclusions regarding the need to monitor and carefully manage
ad campaigns to optimize their performance will most likely
remain applicable well into the future.

Conclusions

The Internet made it possible to conduct research in the global
community, on populations that would otherwise not be
represented in research samples, and to do so quickly,
efficiently, and inexpensively. Researchers who wish to take
advantage of such tremendous research opportunities can make
use of sophisticated tools specifically designed to reach
individuals on the Internet and deliver targeted recruitment
messages. The enormous diversity of global populations calls
for a similar diversity of outreach, both to make research
opportunities appealing to as many people as possible, as well
as to increase the efficiency of such endeavors. This study
demonstrates the potential of atool such as Google AdWords
for recruitment of research participants, illustrates the
differences in effectiveness of recruitment campaigns between
four different languages, and emphasizes the value of actively
managing recruitment. Understanding both differences and
similarities of outreach approaches will help advance research
practices and, consequently, the research itself.
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