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Purpose In response to the growing burden of breast and cervical cancers, low- and middle-income
countries (LMICs) are beginning to implement national cancer prevention programs. We reviewed the
literature on information and communication technology (ICT) applications in the prevention of breast and
cervical cancers in LMICs to examine their potential to enhance cancer prevention efforts.

Methods Ten databases of peer-reviewed and gray literature were searched using an automated strategy for
English-language articles on the use of mobile health (mHealth) and telemedicine in breast and cervical
cancer prevention (screening and early detection) published hetween 2005 and 2015. Articles that
described the rationale for using these ICTs and/or implementation experiences (successes, challenges,
and outcomes) were reviewed. Bibliographies of articles that matched the eligibility criteria were reviewed
to identify additional relevant references.

Results Of the initial 285 citations identified, eight met the inclusion criteria. Of these, four used primary
data, two were overviews of ICT applications, and two were commentaries. Articles described the potential
for mHealth and telemedicine to address both demand- and supply-side challenges to cancer prevention,
such as awareness, access, and cost, in LMICs. However, there was a dearth of evidence to support these
hypotheses.

Conclusion This review indicates that there are few publications that reflect specifically on the role of
mHealth and telemedicine in cancer prevention and even fewer that describe or evaluate interventions.
Although articles suggest that mHealth and telemedicine can enhance the implementation and use of
cancer prevention interventions, more evidence is needed.
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INTRODUCTION 88% resulting from cervical cancer occur.® Nine of
10 cervical cancer deaths occur in less developed
regions, which is roughly 445,000 cases and
230,000 deaths annually.® Breast cancer is the
most frequent cause of cancer death in less de-
veloped regions, accounting for 324,000 deaths of
the 883,000 cases.® Overburdened health systems,
gender discrimination, stigma, and uneven access
to care for women in developing countries create an
equity issue, particularly as breast and cervical
cancer burdens increase.”

Globally, the annual number of new cases of
cancer is expected to increase 70% by 2030
as a result of demographic changes alone.! Can-
cer mortality rates in low- and middle-income
countries (LMICs) are well above those of high-
income countries.? Ninety-five percent of patients
with cancer in developing countries are diagnosed
with late- to end-stage disease, when treatment
options are few and prognosis is poor, which
signals the need for concerted action for cancer

prevention.>*

This is especially true of breast and cervical can-
cers, which comprise a large proportion of all
cancers in developing countries, where more than
50% of deaths resulting from breast cancer and
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Mortality rates of these cancers can be dramati-
cally reduced via screening and early detection.
For population-level impact, prevention programs
need to be effectively implemented at scale. In
cases of screening and early detection, factors
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such as awareness of signs and symptoms,
screening coverage, screening test performance,
triage, care linkages, cost and coverage, special-
ists, diagnostics and treatment availability and
quality, and stigma can influence impact. Infor-
mation and communication technologies (ICTs)
have the potential to influence these factors,
thereby helping to address female cancers from
an equity perspective and enhance the scalability
and effectiveness of prevention programs.

Motivated by the successes in using ICTs for
women’s cancer prevention in higher-income
countries,” ! the goal of this article was to exam-
ine the extent to which this potential has been
explored in low-resource settings, where there is
great need and potential. We examined the peer-
reviewed and gray literature on the use of ICTs for
prevention (screening and early detection) of
breast and cervical cancers in LMICs. We
assessed the ways in which ICTs have been
deployed for cancer prevention and implemen-
tation experiences, including outcomes and
challenges.

ICTs are tools that facilitate communication, pro-
cessing, transmission, and sharing of knowledge
and information through electronic means'? and
can be used to gather, store, access, analyze,
manipulate, and disseminate a diverse set of in-
formation electronically via communication for-
mats and platforms.*® For the purposes of this
review, we focused on two prominenttypes of ICTs
for health: mobile health (mHealth) and telemed-
icine. mHealth is the use of mobile devices, such
as mobile telephones, patient monitoring devices,
personal digital assistants, and other portable
wireless devices, to support the practice of med-
icine and public health.}* Telemedicine is the
practice of medicine over telecommunication net-
works, including the specialty of teleoncology.®
Teleoncology refers to the delivery of oncology
services at a distance via ICTs that aid in clinical
diagnosis, treatment, and follow-up through the
transfer of video, images, and data, such as pa-
thology and radiology images, graphics, and
text.'® We are focused on prevention, whereas
teleoncology is more focused on postdiagnosis
practice of medicine; thus, for the purpose of this
article, we use the term telemedicine.

METHODS

The goal of this review was to examine the ways in
which ICTs, particularly mHealth and telemedi-
cine, have been deployed for breast and cervical
cancer prevention, as well as implementation out-
comes and challenges. The review focused on
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LMICs, as classified by the World Bank definition
of having gross national income per capita be-
tween $1,035 to $4,085.

Ten databases (PubMed, GoogleScholar, Cochrane
Library, Scopus, IndMed, Popline, Global Health
Library, WHOLIS, Taylor & Francis, and Open Gray)
were searched using the following search terms:
information and communication technology (using
any of the following terms: ICT, information com-
munication technology, mobile health, mHealth,
telemedicine, telecommunications, smartphone, mo-
bile phone, eHealth, and teleoncology) AND cancer
prevention (using any of the following terms: cancer
prevention, cancer screening, cancer literacy, cervi-
cal cancer, breast cancer, human papillomavirus,
cancer education, visual screening, cancer aware-
ness, cancer control, primary prevention, and sec-
ondary prevention) AND low- and middle-income
countries (using any of the following terms: LMICs,
India, Africa, Asia, South America, low-income coun-
try, middle-income country, and developing country).
In addition, we searched the Journal of mHealth and
the eHealth/mHealth theme of the Health and Social
Care Arena Collection from Routledge and Taylor &
Francis. The bibliographies of selected articles were
also reviewed to identify any additional relevant ref-
erences. Articles were restricted to those published
between 2005 and 2015. Inclusion and exclusion
criteria are listed in Table 1.

Results, including title, abstract, authors, and
database, were exported to Excel (Microsoft, Red-
mond, WA). A preliminary review of the title and
abstract was completed by the primary reviewers
(J.M.D. and S.G.), and articles were marked as
either meeting criteria, may meet criteria, or do not
meet criteria. For articles identified as not rele-
vant for inclusion, the reason for noninclusion was
recorded on the spreadsheet. The full text of
articles meeting or possibly meeting inclusion
criteria was reviewed, and relevant information
(including population and geographic focus, can-
cer site, type of ICT, cancer prevention activi-
ties targeted, intervention features, outcomes
assessed, challenges identified, research gaps
or limitations, and suggestions for improvement)
was abstracted from those confirmed to be eligi-
ble. A qualitative content analysis of selected
articles was then conducted.

RESULTS

The searchyielded 285 citations, of which 61 were
reviewed in full after applying exclusion criteria. Of
these articles, eight met all inclusion criteria and
were reviewed and abstracted (Table 2). Two
common reasons for exclusion were lack of focus
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Table 1 - Inclusion and Exclusion Criteria for Literature
Review

Criterion
Published between 2005 and 2015

Type
Inclusion

Original research, review, systematic
review, or meta-analysis

Search words as defined in Methods and
in Table 2

LMICs with World Bank classification

English language

Exclusion  Articles/studies focused only on

high-income countries

Editorial discussion arguing case for
field of research or course of action

Newspaper article or other form of
popular media

Does not include primary or secondary
prevention of cancer

Lacks supporting evidence in main text
(eg, details on databases searched or
selection criteria)

Does not use some form of ICT

Abbreviations: ICT, information or communication technology.
LMIC, low- or middle-income country.

on LMICs or no use of an ICT. Of the articles
analyzed, four reported original research, twowere
overviews of ICT applications, and two were com-
mentaries. They were published between 2005
and 2015; five were published in cancer-focused
journals and three in broader health care or med-
ical journals. Articles focused either on a location-
specific intervention (n = 5) or on LMICs more
broadly (n = 3). One article focused exclusively on
cervical cancer and three others exclusively
on breast cancer. The remaining four articles
addressed cancer prevention broadly and dis-
cussed specific sites peripherally. Full-text articles

Table 2 — Search Terms for Inclusion

Search Term

were excluded because they did not involve an
ICT (n =18), occur in an LMIC (n = 20), or focus
on breast or cervical cancer (n = 16; Fig 1).

Both mHealth and telemedicine applications for
cancer prevention were described in the articles
identified. In Bangladesh, community health
workers (CHWSs) used smartphones to strengthen
breast health promotion, including uptake of clin-
ical breast examinations and follow-up clinic
visits.!” In Cambodia, a telemedicine framework
facilitated remote diagnosis and the provision of
care in remote rural areas.*® In India, Khokar'®
explored the use of short message service
(SMS) reminders to promote monthly breast
self-examinations. Finally, in Zambia, telemedi-
cine using digital images and distance consulta-
tion enabled the provision of cervical cancer
screening, diagnosis, and treatment in areas with
limited access to physicians and laboratory in-
frastructure.?® Articles advocated for the broad
use of ICTs in overcoming barriers to cancer pre-
vention, suchasaccesstoinformation, health care
providers and specialists, quality care, and cost of
services, especially in rural or resource-limited
settings. 32123

ICT Applications for Cancer Prevention

Within the reviewed articles, mHealth, telemedi-
cine, and ICTs were identified. Articles highlighted
both demand- and supply-side barriers that could
be addressed by these ICTs. Demand-side bar-
riers included timely health care seeking for breast
and cervical cancers, stigma,3 lack of informa-
tion,2! and cost of care to the individual.” They
noted that health seeking was also impeded by
fearassociated with a cancer diagnosis because of
the high mortality rate in LMICs. Cancer myths,
stigma, and gender inequities were also identified
as barriers to timely care seeking faced by
women.'” These, along with the complexity of
medical information and ambiguities of the nature
of chronic disease, posed challenges in commu-
nicating to patients.?! One article indicated that

women lacked information on cancer because
they may be apathetic in seeking it.> Another
article noted that women'’s access to information
might be minimal or inaccurate.* Even if there
was some understanding of cancer prevention
and screening, the perceived cost of care and
lack of trust in the quality of care could pre-
vent care seeking.® These demand-side factors
led to late-stage diagnosis and poorer health
outcomes.?>

Information and communication technology (ICT) AND

Using any of the following terms: information communication technology, mobile
health, mHealth, telemedicine, telecommunications, smartphone, mobile phone,
eHealth, and teleoncology

Cancer prevention AND

Using any of the following terms: cancer prevention, cancer screening, cancer literacy,
cervical cancer, breast cancer, human papillomavirus, cancer education, visual
screening, cancer awareness, cancer control, primary prevention, and secondary
prevention

Low- and middle-income countries (LMICs)

Using any of the following terms: LMICs, India, Africa, Asia, South America, low-income

. ) : In a few cases, mobile telephones were used
country, middle-income country, and developing country

to facilitate the dissemination of prevention
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Process of article selection.

ICT, information or
communication
technology; LMIC, low- or
middle-income country.

Articles identified through
database searching
(n = 194)

Identification

Additional articles identified through
gray literature and bibliographies

(n=91)

(n = 256)

Abstracts scanned
(n = 256)

Abstraction

for inclusion
(n =62)

Eligibility

(n=28)

Included

Articles after duplicates removed

Full-text articles assessed

Studies included in final
synthesis and analysis

Articles excluded
(n = 86)

Articles excluded but of
possible relevance in discussion
(n=78)

Full-text articles excluded,
with reasons
(n = 54)

Excluded: not ICT
(n=18)

Excluded: not LMIC
(n = 20)

Excluded: not breast or
cervical cancer
(n=16)

messages and/or seen asanimportantcomponent
to addressing demand-side barriers. For example,
astudy in Delhi, India, explored the effectiveness of
SMS reminders for a monthly self-breast examina-
tion among 106 women who were employed in the
organization and possessed a mobile telephone.
After 2 months of sending reminders, there was a
statistically significant increase in the practice of
breast self-examination from 42% at the end of the
first month to nearly 73% at the end of 6 months
(P < .05).*° Another article presented a 10-layer
health model focused exclusively on messaging
and education thatwas developed from an overview
of potential ICTs for breast cancer prevention.?! It
explored how prevention, diagnosis, and treatment
messages could be disseminated for breast cancer,
highlighting SMS, voice calls, social media, the
Internet, e-mail, and Web sites. Mobile technology
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was considered the primary agent of communica-
tion and the Internet as secondary. This was the
only article to specify message content.

Telemedicine and mHealth were advocated as
potential solutions to supply-side barriers, such
as health system deficiencies and challenges of
access and cost. Nearly all studies hypothesized a
reduction of costs as a primary benefit of using
ICTs. Reductions resulted from removing unnec-
essary referrals, reducing travel and waiting times,
and eliminating the need for a physician to be
presenton site. The time saved resulted in quicker
medical attention, hence improving patient out-
comes. Provision of cancer prevention and treat-
ment services was especially lacking for the poor
and in rural areas, where there were few oppor-
tunities for affordable or quality care.!”"*® Thus,
the broad binding constraints noted in the literature
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were delivery and coordination of care, rather than
biomedical knowledge.?? This was supported by
evidence that highlighted limited human and tech-
nical resources, such as low physician density or
physician-to-patient ratio, limited funding for pre-
vention programs, undercapacitated laboratory in-
frastructure, and distance to clinics.?>® Overall,
delivery of care was inhibited by cost, access to
health services, organizational constraints on ac-
cess to specialized care, and a weak, fragmented
health system.'®? |CTs were proposed as part of
the solution to these challenges.

Telemedicine was viewed as a means of both re-
ducing cost and increasing access to comprehen-
sive care specifically for remote locations, because it
facilitated access to experts and transfers of labo-
ratory data for earlier detection and better diagno-
sis.?> In Cambodia, medical information, including
photographs, were sent via e-mail to a distant center
of expertise to facilitate remote diagnosis and rec-
ommend treatment options.*® Over time, the num-
ber of offsite referrals and the duration of the primary
complaint decreased. However, in this case, spe-
cific data on cervical and breast cancer screening
and diagnosis were not presented.

An initiative in Zambia used a telemedicine plat-
form specifically for cervical cancer screening,
diagnosis, and treatment.”° Using digital cervicog-
raphy, photographs of the cervix were obtained
and sent to a specialist at a distant center for rapid
consultation or for quality control and continuing
education. The introduction of mobile technolo-
gies in Zambia facilitated task shifting, allowing
nonphysician health care workers to provide ser-
vices. They used widely available and affordable
communication technologies to sustainably de-
liver cervical cancer screening and treatment ser-
vices. Holeman et al®? illustrated the ability of
mHealth to strengthen health systems through a
case in Malawi where CHWs were provided a
mobile telephone to connect with a nurse at the
district hospital. Benefits included improved pri-
mary health care via referrals, reporting of symp-
toms, and requesting of supplies and advice.

Uniquely, a case in Bangladesh used a random-
ized controlled trial (RCT) to evaluate an mHealth
application wielded by CHWSs that addressed both
demand- and supply-side issues.!” CHWs used
smartphones to improve breast health outreach
(participationinaninterview, disclosure of a breast
symptom, and uptake of a clinical breast exami-
nation) through a motivational video. The study
also looked at the added benefit of a patient
navigation tool and found that women who
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received this additional intervention were signifi-
cantly more likely to attend a clinic visit after an
abnormal clinical breast examination than women
in comparison groups. Parham et al’® also advo-
cated for the use of ICTs to improve both demand
forand supply of cancer prevention services, such
as ongoing capacity building for health care pro-
viders, program monitoring and evaluation, and
patient education.

Implementation Experiences and Outcomes

The articles we reviewed provided limited evidence
in support of the use of ICTs in cancer prevention
and also revealed the limitations and challenges of
implementing ICT-based interventions. The Ban-
gladesh study was the only large-scale RCT of
an ICT-based cancer prevention intervention.*” It
found that CHWs equipped with a smartphone were
able to interview more women and identify more
patients with an abnormal clinical breast examina-
tion. In addition, those with an abnormal clinical
breast examination who were offered a clinic ap-
pointment by a CHW armed with the smartphone
application were more likely to adhere to advice
regarding a clinic visit. However, this study under-
scored difficulties in tracking the final diagnoses of
women with abnormal breastexaminations and the
importance of linking the ICT application across the
care continuum, from screening to diagnosis to
treatment. Moreover, the trial was conducted in
an area where community trust had been estab-
lished, which could have contributed to the high
acceptability of the intervention.

Several technical challenges unique to mHealth-
supported screening applications were noted in
the literature. Image clarity affected remote di-
agnosis, because devices ranged in quality.
Moreover, the skill of the operator was critical in
capturing features such as lesion depth.?° Devices
were also found to malfunction or need repairs,
which can take a long time in low-resource set-
tings. The quality of training for the users of the
mHealth application and their ability to translate
information into practice were also important in-
fluences on outcomes. Connectivity to the Internet
and/or mobile telephone network also determined
the effectiveness of ICT-based interventions, as
was the case in Cambodia. Beyond limited con-
nectivity, the availability of smartphones also re-
quired consideration. In both Bangladesh and
Malawi, researchers equipped CHWSs with smart-
phones and provided them with training on smart-
phone use.'”?* Recognizing this challenge,
Holeman et al® argued for building on existing
technology and adapting current interventions.
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Beyond this, evidence pointed to the need for
continued research on how innovations can ex-
plicitly address and promote sustained behavior
change. The SMS-based intervention assessed
the practice of breast self-examinations at
6 months; however, it is unclear how long the
practice was continued.'® It may be useful for
mHealth interventions to be sustained over long
periods of time for evaluation and improved effec-
tiveness. Holeman et al®® called for human-
centered design to promote behavior change, that
is, design that explicitly aligns and adapts tech-
nology for cancer care provision in local contexts.

Few articles unpacked cultural barriers to
ICT-supported interventions. ICTs were not
designed specifically to address barriers such as
stigma, gender inequity, or lack of knowledge of
cancer. Moreover, users may not be familiar with
the technologies used and may require in-depth
training. Lack of familiarity could affect ease of
adoption and effectiveness of ICT-based interven-
tions. One article noted that in an intervention
implemented by Medic Mobile in Malawi, CHWs
had never used laptops or mobile telephones, but
they were successful in exchanging information
using these devices over the first 6 months.??
Variations in exposure to and experience with
ICTs, particularly in rural areas, were not high-
lighted in the literature. Table 3 summarizes se-
lected articles.

Review Limitations

Our review has several limitations. Although we
ultimately focused on telemedicine and mHealth,
preliminary searches included a broader set of
|CT-related terms, such as radio, tablet, and In-
ternet. Because we found no articles satisfying
those terms, they were excluded from the final
search strategy. We were also limited by the
number of search terms that certain search en-
gines could process. Given the focus on women'’s
cancers—breast and cervical cancers—tobacco-
related cancers were excluded, although there is
likely to be a more robust literature on ICT appli-
cations in that context.?#2°

All the articles we identified focused on LMICs in
Africa or Asia. The lack of low-income countries or
countriesin Latin America or central Asia may be a
limitation of our search strategy. The dearth of ICT
applications for cancer prevention in low-income
countries might be a result of the availability of ICT
infrastructure, differing health priorities, and af-
fordability of devices.®?’ Latin America and cen-
tral Asia may be absent because some countriesin
these regions are categorized as low income and
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others as upper middle—-income countries, which
were not part of our inclusion criteria.

A number of publications were relevant to our
overall goal but did not fit our inclusion criteria.
Most often, articles were excluded because they
did not focus on an LMIC. That said, studies in
high- and upper middle—income countries might
provide relevant insights, such as the use of tele-
medicine toaddress human resource limitations®®
oranalyses of Internet use by patients with cervical
cancer to increase access to information.?® We
also excluded articles that focused on ICT appli-
cations for the prevention of cancers other than
breast or cervical (eg, lung, colorectal, and stom-
ach [n = 7] in low-resource settings outside of
LMICs). Because ICT-supported interventions
are a relatively new phenomenon, there may be
interventions that have not yet been published.
Giventhis, we attempted to casta wide net by using
broad search terms.

DISCUSSION

Our review indicates that there are few publica-
tions that reflect specifically on the role of mHealth
and telemedicine in breast and cervical cancer
prevention or that describe ICT-based interven-
tions. Only two articles provided quantitative mea-
sures of intervention outcomes, and evidence on
long-term implementation outcomes and chal-
lenges of ICT-supported programs has not been
gathered. Only four studies collected primary data:
two used quasi-experimental designs, one was
a community-based observational study, and
another used an RCT design. The RCT, in Ban-
gladesh, identified a significant increase in par-
ticipant follow-up—43% with a CHW compared
with 63% when the CHW was guided by a smart-
phone.!” However, studies such as this were
conducted over a relatively short duration (< 6
months) and based on small sample sizes.
Although the RCT, for example, indicated a sta-
tistically significant increase in breast self-
examination from SMS reminders, the data were
collected over the initial 2 months, and reminder
effectiveness may decrease over time.!” Thus,
issues such as scalability, replicability, sustain-
ability, and long-term effectiveness have not yet
been examined in LMICs. There is an especially
sizeable gap in the literature around scale-up and
sustainability of ICT-based cancer prevention in-
terventions. Engagements with stakeholders such
as the government, nongovernmental organiza-
tions, and communities were not explicitly de-
scribed, integrated, or targeted in any article,
showing the nascent stages of research and

jgo.ascopubs.org JGO - Journal of Global Oncology


http://jgo.ascopubs.org

elIpoqLUe) Ul aioymAians
JUBW}ea] JO IS0

pue A}10Je9s Jo asnessq
Suiduayieyo Auenomed
sujewsal’ Jadued ‘suondo
Juswieal) Jwi| Apes.d
ued sadus|eyo onsISo|
JOYJ0 puUB 8INJonJsesjul
Jood ‘uopeynNsuod
Hadxa 0} $S9008 JO
9|OBISCO BLOJIBA0 ABW
1 ySnoyye ‘Jenemoy
‘pliom Suidojonsp

(83ed BuImo||0} U0 pPaNUIIU0))

pliom 3uidojersp
Ul S9|BJ0| Bj0Wal

Ul SlIUNWIWOD ul syusned oy (9002)

al0wal Jo yleay ognd  jiew-a Aq pepiaoid aq ued $S9008 [IBW-9 YlIM elpoquIe) Wol4 Apns

uo 10edwi aasod jusWIeal] pue sisougelp S8NIUNWWIOD 210Wal 9sB) V :aUIdIpaWale
SABY UBD QUIDIPSLUS[E|  8]RINJOR JaYJoyM SSaSSe 0 | W2 Y auplpews|a] 10efoid 1o)id Bjep Alewlld  BIPOGUIED Ul SMHO JO/pUB SJUSIEd g JBPaAY pue sisouselq Jeoue)

Suipur4

pauiwex3 adA] 191 ElRI T AGELY] uonjeso]  snaoduouoneindod Apn}s  Joyiny 3}l Apnis
10 pafojdag 18114

wnnuiuo) aie)

J1923UB) Ul sjulod

pue a)iS J90ue)

$N204/2M322q0

S[OHY PEII3I3S JO MBIAIBAD — € B|(EL

jgo.ascopubs.org JGO - Journal of Global Oncology

228 Volume 2, Issue 4, August 2016


http://jgo.ascopubs.org

Sialleq [einynd

10 O1LIOU0J90100S

10 8A130adsaul

suoneu uidojansp

J0 padojonap

ul uonealdde Joy pejdepe
8Q U Jey} SosUajoeIeyd
Aejuswa|dwod

pue ‘Aejuswslddns
‘anbiun yim sjo0}

10 185 9AlSNeYXe
sepinoid |apow
UONB2IUNWILIOD Qi3a)ens
SIU} ‘l9pouu 1 0] Jokel-0T
uo paseq pole|nuwio}
8Q ued ‘Ja0ued

1sealq ul paiiidwexa
Se ‘saseasip 21uoIyd

9|dwexa se Jadued 1sealq
BuIsSn ‘saseasIp |eje}

Uim syusiied Joj sedessowl
yy/eay ojeulwassip

0} [opowl | | Jokel-0T
Suisodoud Aq Auonljap a1ed
yyeay Ayjenb jo ynsind
ul anisensiad Alysiy pue
‘BuineSaLI} ‘aA1}0BYS 1500
‘J084Ip ale 1By} S82IN0sal
191 0 asn parosdwl

o1 *SQON Jayio

(98ed 3uImoj|0} UO panUUO))

10Ul

spoylew
Uone2IUNWWOD

saseasip |e1el
104 500} 1 O] JO S3|pNIs

(Y102)

Juswaeue|\ asessiq
[BJe4 Ul UOIIBDIUNWWOY
UieaH 104 [9PON

jgo.ascopubs.org JGO - Journal of Global Oncology

ouidwa uo ainjessy 10| J9ke-us| MaN VY

auL Apms

10} poBU 0} Yeads 0] pue Jeoued Jsealg  pue UlesHw 101 10 sishjeuy SOINT z1oxeg

paulwexy adA] 191 321y Jo adA) uoneso]  snaoduouonjeindod Apni}s  Joyiny
10 pafojdag 18114
wnnuuo) aied
192sue) ui sjulod
pue ajg Jadue)

10} UOBDIUNWILIOD U}BSH

Suipur4 $N203/9A1393[q0

(PANUNUOD) SIOIUY P3IIB[SS JO MAINIBAQ — £ 3[(EL

229 Volume 2, Issue 4, August 2016


http://jgo.ascopubs.org

‘|eu} Paj|0JiU0D PaZIWOPUER ‘| QY ‘8SeasIp a|gedlunwwoduou ‘goNn !

aInjonaselul
Aojeloge| pue sueloisAyd
ul sjiwil] seoej jeyy
eaJe Ul Juswieal} pue
‘sisougelp ‘Bujusalos
JBOUBD |BOIAIBD IO}
U011} NSU0d 9due)SIp
Sole|I0B) puUe Sagewl
|eUSIp spuss jeuy}
3IOMaLBL) BUIDIPBLUBIS}
pasnaoy} Ajjlenxa1uod
SI']l ‘UOIBIUBLLINDOP
SPJ0dal [BOIPSW pue
‘uoneonpa juaned
‘slepinoid aled yyesy
Aewd jo uoneonps
panuURUOd pue ‘uonen|ens
‘BuLlopuOW Sayey|Ioe)
(JOA3U0D JBOUBD [BIINSD

2IU0JI09|9) WaISAS €03

BOl)Y URJRYES-gNS

ul swei3oid Jooued
|BOIAIBD 9]qISS900.
Ajapim Jo uoneusws|dul
pue juswdojansp 0}
(S92IN0Sas pajwl| pue
‘alnjonuiseljul Aioreioqe|
pajeyoededlapun
‘Risusp uedisAyd moj ‘39)

SUOIIENLUI| SLUODISAO O]

.2 ‘XINB)  8uIDIpaWsale |

weidoud
101d Jo MBINIBAQ
“uoneuliojur Aewld

elquiez

ESIN

ozleued

BaY 9IqoW ‘YeaHW ‘AJunod aWodUI-a|ppIW 10 -mo| ‘DI AS0jouyd8} UoIBDIUNWWOD JO UORRWIOLUI ‘| D] 48YI0M Uijeay Ajunwiwod ‘MHD :Suolieinaiqqy

(T102) elquez

Ul UoIlUaAaId Jaoue)

[BOIAIY) 10) XLIBIN

SUOIBIIUNWWOD9[9 |
WIBPOA Y €D

slopuillal SIS Suneniul
J3)je SYIUoW Z UIyIm
(G0 >d X) Apueoyiusis
posSBa.oUl UolBUILIEXS
-Jj9s 1sea.q Jo son0eid ay |

uoneujuexs

-Jjes 1seaiq Alyluow wioy

-1ad 01 siopulLal SIS 10
SSaUBAIIO3Ye ‘ApriIs paseq

-RIUNWLWIOD BIA ‘aInsesw 0]

AaMINS paseq
upesHW -Anunwiwo) ejep Aiewd elpuj ‘yleqg

Auedwod areAud
wouj} ‘sieak G 0} g a8e
‘seakojdwa sjews) 90T

S 1BUOuY

(6002)
alemy isealg 1yjeQ wol4

UBWOAN BUBOA Sueln
10} WISJSAS Jopullsy e sy
(SINS) saBessalN o] Hoys

SeaJe [einJ Ul S9OIAISS
Jaoued ul ded ssalppe
0} paau sPSIYSIy osle

yolym ‘swiojdwiAs jseaiq

10} BUIe3s 8J8d 0} SIalEq

ssappe ued weaj 10eloid

Aeudiosipyinw ‘paseq
Aj[2o0] ‘ainjoniiselul
|0J)U0D JSDURD [eLUIUILU
andsap ‘eouepuane
2lUl0 BuiSeInoous

ul pue uoowo.d

Y)eay 1seaiq Ul aA108Y4o
2I0W BJaM S|apoLL
uoiesineu juaied pue
suoneoldde suoyduews

ysepe|sueg

|ednJ ul uonediaeu jusied
pue ‘UofjeuILLEXS JSealq
|eaiul)o ‘uonowoud yyeay
1SBaIq 10} 948D JO |[9poWl
anoidwi 0} suoyduews
yim spH) suiddinba

uoIsinig
euinyy ul SulAl| sieak

(PT0C) édpINQ J9oue]
ay3 8s010 djeH aping
[eys1g a3 Suispug
ue) :ysepe|dueg
[einy ur swoydwAs
1Sealg 10} 9ouUBpUSRY
J1UlD dsealou|

jgo.ascopubs.org JGO - Journal of Global Oncology

Aq pepind SMHO  JO Mlauaq 8jelisuowap o .2 ‘o1 ‘Isealg yyeaHw 10¥ elep Aewd uysepejdueg Gg < a8e Uswom /£€'2g ,,BINgsulD 0} |9PON YleaHW uy
Suipuiy sN204/3A1393[q0 paulwexy adA] 191 ETRIALEIY] uonjeso]  sndoqJouoneindod Apni}s  Joyiny suL Apnis
10 pafojdaq 1si14

wnnupuo) ale)
13sue) uj spulod
pue ajg Jasue)

(PANUNUOD) S3IOILY PAII3IES JO MAINISAQ — € 3]0EL

230 Volume 2, Issue 4, August 2016


http://jgo.ascopubs.org

evidence generation in this field. Articles fell short
on policy and legal integration and lacked data
on the costs of ICT-supported interventions. Not
surprising given the limited amount of original
research in this field, insights garnered from stud-
ies and commentaries were not necessarily sup-
ported by quantitative evidence.

Lessons may be drawn from noncancer ICT-
supported interventions as well as cancer-focused
ICT interventions in upper middle—and high-income
countries. For example, a systematic review of
ICTs for chronic disease management and con-
trol showed that ICTs improved health education
and hypertension detection.*® Another looked to
mHealth to address noncommunicable diseases in
sub-Saharan Africaand concluded (as we have) that
there is insufficient evidence in support of mHealth
for noncommunicable disease prevention and con-
trol in that setting.! It is also worth noting that the
literature suggests that ICT-supported chronic dis-
ease interventions have not been rigorously evalu-
ated or documented in LMICs. However, there are
some promising ICT-supported breast and cervical
cancer prevention interventions in upper middle—
and high-income countries. A feasibility study of
breast self-examination reminders via a smart-
phone applicationin Korea reported anincrease in
breast self-examination screening.” In New Mex-
ico in the United States, a study on cancer pre-
vention knowledge, health seeking behavior, and
desire for mobile messaging among Hispanic and
non-Hispanic rural women concluded that mobile
technology may fill an important gap in educa-
tional needs on cancer prevention.? A study in
Botswana showed improved access to see-and-
treat cervical cancer screening via mobile tele-
medicine for women in remote regions.9 Another
pilot program in Botswana using telemedicine to
reach regions with few medical specialists dem-
onstrated the need for both strong management
and local partnerships to achieve sustainability. It
identified benefits of reduced referral costs and
improved patient outcome; however, significant
limitations concerning device function and cul-
tural alignment existed.'® These experiences in-
dicate that ICTs can help overcome barriers such
as access, reach, and awareness in LMICs.

Future efforts should examine how ICTs can be
used to address cultural barriers to the prevention
of women’s cancers. Programs will also need to
take intoaccountfactors such asthe gender digital
divide—the gender disparities in both access to
and use of ICTs>>—and the role of families, re-
ligious leaders, and social networks more broadly
in shaping women'’s access to and control over

231 Volume 2, Issue 4, August 2016

resources. Ideas about how ICTs can be used to
address cultural issues may be derived from de-
ployments of ICTs to advance women’s empow-
erment in other domains in LMICs. Such
empowerment outcomes through ICTs have been
observed across individual and collective levels.>?
In Bangladesh, ICTs have been used by women'’s
microcredit groups to increase efficient access to
funds and decision making.®® ICTs also broke
down barriers to learning English, specifically
faced by women, by bringing information to the
domestic sphere and increasing women'’s confi-
dence in interacting with technology.>* Such
ICT-enabled platforms used by women may offer
opportunities to promote cancer prevention and
provide insights into the optimal ways in which
ICTs can be applied to address barriers related to
access and decision making faced by women.

Experiences such as in Bangladesh suggest that
ICTs may open new avenues of access to infor-
mation and services for women and thus help
overcome gender-based barriers. That said, it is
important that programs also carefully moni-
tor ways in which the use of ICTs may unwit-
tingly exacerbate or reinforce underlying gender
inequalities®>>* or result in other adverse unin-
tended consequences. For example, ICTs may be
used to promote women’s awareness of breastand
cervical cancers and the importance of screening
and early detection. However, if prevention ser-
vices are unavailable or unaffordable, awareness-
raising efforts may increase feelings of helpless-
ness and result in anxiety or distress. Similarly, if
ICT-enabled interventions improve screening
follow-up, but screening test performance is poor,
overall intervention outcomes will be suboptimal.
Thus, ICT-supported efforts must be seen as part
of a broader effort to improve the care continuum
of prevention and designed and monitored to
minimize unintended harms.

More research is needed to better understand
which of the demand- and supply-side challenges
to breast and cervical cancer prevention in LMICs
can be effectively addressed by the application
of ICTs. Overall, few attempts have been made
to deploy ICTs to address issues such as lack
of awareness and stigma related to breast and
cervical cancers, although the importance
of addressing sociocultural barriers, including
awareness gaps and stigma, are well recog-
nized.!” As Andela et al noted, “the future of
cancer medicine in developing countries hinges
on the demystification of cancer through positive
information, coupled to an effective organization
that allows for optimal use of available resources,
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Table 4 — lllustrative Benefits of ICT Applications for Cancer Prevention

Benefit

Primary prevention

Increasing awareness levels

Promoting behavior change regarding risk factors

Reducing stigma

Secondary prevention

Promoting behavior change to seek early detection

Improving referral pathway linkages to diagnosis and care

Reducing stigma

Disease management

Coordinating services and delivery of care (eg, patient navigation)

Improving management

Treatment adherence

Survival

Symptoms and sequelae

Survivor-related counseling (eg, nutrition)

Improving quality of life

Palliative care

Navigation of health system

Referral pathways to diagnosis and treatment

Access to information on financial assistance

Access to information on facilities for diagnosis, treatment, and care

Access to information on palliative care

Abbreviation: ICT, information or communication technology.

facilitates access and promotes flow of knowledge
and technology through stakeholders.”3®Y Fu-
ture research should take a more comprehensive
approach to assessing the role of ICTs. There is
also a need to examine the use of ICTs to support
integration and/or coordination of interventions
spanning primary, secondary, and tertiary cancer
prevention (Table 4).
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Given the state of the current literature, immediate
priorities for research on ICTsand breastand cervical
cancer prevention include more rigorous investiga-
tion, including the use of quasiexperimental and
experimental study designs, to generate quantitative
objective measures; studies thatinclude longer-term
follow-up and evaluation; research on the costs, cost
savings, and cost effectiveness of ICT-supported
interventions; development of an implementation
and evaluation framework that synthesizes preven-
tion priorities, challenges to cancer prevention, and
ICT applications within the health system; and in-
tegration of cultural context, taking into account
gender norms, community priorities, and stigma
associated with cancer.

In conclusion, ICT-supported interventions for
prevention of breast and cervical cancers seem
feasible and indeed promising. The literature sug-
geststhatthere isan opportunity and a need forthe
creative use of ICTs to address both demand- and
supply-side barriers to prevention of breast and
cervical cancersin LMICs. Future efforts to design
ICT-supported interventions for the prevention of
women'’s cancers should consider lessons learned
from using ICT-based women’s empowerment
programs in LMICs. However, there is insufficient
evidence onthe mostfeasible and effective waysin
which ICTs can be used to support long-term
cancer prevention efforts. Future efforts to exam-
ine ICT applications for cancer prevention for
women should build on the available information
in LMICs, experiences of implementing ICT-based
cancer prevention interventions in high-income
countries (especially those targeting hard-to-
reach, disadvantaged populations) and consider
possible lessons from the applications of ICTs in
non—cancer-related health promotion initiatives.
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