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Abstract

Background: Digital strategies are innovative approaches to the prevention of skin cancer, but the attrition following this kind
of intervention needs to be analyzed.

Objective: The aim of this paper is to assess the dropouts from studies focused on digital strategies for the prevention of skin
cance.

Methods: We conducted this systematic review with meta-analyses and metaregression according to the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses) statements. Search terms for skin cancer, digital strategies, and
prevention were combined to search PubMed, Scopus, Web of Science, CINAHL, and Cochrane Library from inception until
July 2022. Randomized clinical trialsthat reported dropouts of participantsand compared digital strategieswith other interventions
to prevent skin cancer in healthy or disease-free participants wereincluded. Two independent reviewers extracted datafor analysis.
The Revised Cochrane Collaboration Bias tool was employed. We calculated the pooled dropout rate of participants through a
meta-analysis of proportions and examined whether dropout was more or less frequent in digital interventions against comparators
viaan odds ratio (OR) meta-analysis. Data were pooled using a random-effects model. Subgroup meta-analyses were conducted
inameta-analysis of proportionsand OR meta-analysisto assess the dropout events when datawere sorted by digital interventions
or control comparator. A univariate metaregression based on a random-effects model assessed possible moderators of dropout.
Participants’ dropout rates as pooled proportions were calculated for all groups combined, and the digital and comparator groups
separately. OR>1 indicated higher dropouts for digital-based interventions. Metaregressions were performed for age, sex, length
of intervention, and sample size.

Results: A total of 17 studies were included. The overall pooled dropout rate was 9.5% (95% CI 5.0-17.5). The subgroup
meta-analysis of proportions revealed adropout rate of 11.6% for digital strategies (95% Cl 6.8-19.0) and 10.0% for comparators
(95% CI 5.5-17.7). A trend of higher dropout ratesfor digital strategieswas observed in the overall (OR 1.16, 95% CI 0.98-1.36)
and subgroup OR meta-analysis, but no significant differences were found between the groups. None of the covariates moderated
the effect size in the univariate metaregression.

Conclusions: Digital strategies had a higher dropout rate compared to other prevention interventions, but the difference was
not significant. Standardization is needed regarding reporting the number of and reasons for dropouts.

Trial Registration: International Prospective Register of Systematic Reviews (PROSPERO) CRD42022329669;
https://www.crd.york.ac.uk/prospero/display_record.php?RecordlD=329669
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Introduction

Digital strategies have experienced aboom in usein prevention
programsfor skin cancer in recent years. Primary and secondary
prevention programs are the mainstay to reduce the incidence
rate of skin cancer [1]. In fact, recent publications have stated
a stabilization in melanomaincidence in young cohorts, dueto
governmental efforts to promote prevention programs [2].
Nonetheless, cases of melanoma will continue to rise in the
coming years, primarily in older adults[3]. The continuousrise
in the incidence of skin cancer in recent decades suggests a
current global public threat [4,5].

Digital strategies seem to be more effective in the prevention
of skin cancer than other conventional strategies[6]. The former
can be defined as interventions provided through a digital
environment such asweb-based interventions, smartphone apps,
SMS text messaging, web-based videos, or wearable devices
[7]. Digital approachesto the prevention of skin cancer present
additional advantages such as feedback, interactivity,
accessibility, and gamification, which make them suitable and
attractivefor stakeholders[8,9]. Conversaly, possible drawbacks
of digital strategies in dermatology could be their availability,
financia aspects, reliability, security, confidentially, and lack
of education and training of the user [10]. Given all theseissues,
the feasibility of randomized clinical trials (RCTs) in digital
health research continues to be discussed [11,12]. However,
digital strategies such astelemedicinein different areas of health
care are expected to continue growing in the coming years[13].

The engagement of the patients with the prevention and digital
strategies determinestheir effectiveness. Despitetheincreasing
interest of researchersinimplementing RCTsthat analyze digital
strategies, thereisstill no consensusin the literature on whether
they positively or negatively influence the dropout and
adherence of participants[14,15]. However, some authors have
reported that the dropout rate was higher in digital strategies
than analogue interventions [16,17]. Some of the reasons for
the higher loss of participants could be the participant’s
reluctanceto join remote research studies and mistrust in sharing
data [18].

Dropout or attrition is a constant challenge for researchers in
RCTs and other longitudinal studies [19,20]. In addition,
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characteristics of the target population could influence attrition,
because maintaining prevention behaviorsin healthy participants
could be challenging [21]. The absence of perceiving disease,
geographical location, or accessibility are some of the factors
that could lead to the failure of long-term prevention strategies
[22,23]. Disentangling thefactorsand trend in dropoutsin RCTs
would help researchers devel op future digital interventions for
the prevention of skin cancer.

No previous studies have analyzed dropout in digital strategies
for skin cancer prevention; therefore, our am was to
systematically assess and meta-analyze the existing RCTs to
calculatethe overall pooled dropout rate and to examine possible
factors that could influence the dropout of users.

Methods

Protocol and Registration

We conducted this systematic review following the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guideline, 2020 [24]. Before the start of the study,
the review protocol was registered in the International
Prospective Register of Systematic Reviews (PROSPERO;
CRD42022329669).

Data Sources and Search Strategy

Two researchers (J-CH-R and CG-M) performed an independent
electronic searchin PubMed, Scopus, Web of Science, Cochrane
Library, and CINAHL. The search included all records from
theinception of the databases up to July 10, 2022. Search terms
for digital strategies (“virtual,” “online” *“web-based,”

“internet-based,” “ digital,” “ e-Health,” “ m-Health,” “ App,”

and “mApp”), skin cancer (“melanoma,” “cutaneous
melanoma,” “ malignant melanoma,” and “ skin cancer”),
prevention (“ prevention” and “ sun protection” ), and risk factors
(“tanned,” “ sunburn,” and “ UV exposure”) were employed.
These were combined using the Boolean operators “AND” and
“OR." Details of the search strategy can be found in Appendix
S1in Multimedia Appendix 1.

Eligibility Criteria and Outcomes of Interest

We devel oped the eligibility criteriafollowing the PICOS model
(ie, patient, intervention, comparison, outcome, and study
design) shown in Table 1.
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Table 1. Eligibility criteria based on the PICOS? model.
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PICOS model Inclusion criteria

Exclusion criteria

Population Participants free of skin cancer during the study period
Intervention  Digital prevention strategies

Comparator ~ Any type of comparator

QOutcomes Number of participants who dropout during the study period
Study design  Randomized controlled trials written in English

Participants with skin diseases during the study period
Preventions approaches not focused on digital strategies
Digital prevention strategies as comparator

Studies in which the dropout number was not reported, or indirect
calculation was not allowed

Any other type of study design

3P| COS: patient, intervention, comparison, outcome, and study design.

Data Management and Selection Process

To manage data, Mendeley Desktop (version 1.19.8; Elsevier)
was used to detect duplicates and carry out the screening
process. Two independent researchers (JCH-R and CG-M)
screened records by title and abstract, and later performed a
complete read of the studies to select those that met the
mentioned criteria. Any disagreement was deliberated with a
third researcher, J-JP-R.

Assessment of M ethodological Quality

We assessed methodological quality and risk of biasusing The
Cochrane Risk of Bias tool version 2 (ROB-2) [25]. This tool
is composed of the following five domains: bias from
randomi zati on process, intended i ntervention, missing outcome
data, measurement of outcomes, and selection of the reported
results. The overall judgment is classified as “low,” “some
concerns,” or “high” risk of bias. We also conducted subgroup
analysis to determine how dropout events could be affected by
the level of methodological quality and methodological threats
such as blinding.

Data Extraction and Qualitative Synthesis

The following data were extracted from the RCTs included in
the systematic review: authors or year and country, study
population, recruited sample, anayzed sample, sex, experimental
and control intervention, dropout rate, reasonsfor dropouts, and
length of intervention. When the number or rate of dropouts
was not directly provided in the manuscripts, both were
calculated.

Quantitative Assessment of Data

A dropout was considered when a participant did not complete
the intervention or follow-up period, after the randomization
process. For studies that included more than 2 groups of
intervention, we separately analyzed the comparison groups
two by two. Dropout data were extracted from the text of the
randomized controlled trials provided in either a flowchart, in
the description of participants, in the results sections, or in the
discussion.

To analyze data, we used the free software R Studio version
4.1.1. (R foundation for Statistical Computing) metafor (version
3.0-2) [26], meta (version 5.1-1) [27], and dmetar (version
0.0.9000) [28] packages. The analysis consisted of overall and
subgroups proportion and odds ratio (OR)—based meta-analyses
and metaregression.

https://www.jmir.org/2022/12/e42397

A random-effects model was employed in all meta-analyses
considering possible heterogeneity between our selected RCTSs.

Furthermore, heterogeneity was assessed with 12, with values
exceeding 50% indicating large heterogeneity. The subgroup
meta-analysis and metaregression was run when at least 3 arms
of study were available.

The meta-analysis of proportions allowed us to calculate the
overall pooled dropout rate with its 95% CI of all arms of the
studiesincluded in our review [29,30]. Additionally, asubgroup
analysis was performed to cal cul ate the pooled dropout rate for
digital or comparator interventions and to determinewhich type
of intervention resulted in the highest dropout rate. Thisanalysis
was complemented by an OR subgroup analysis ordered by
digital or intervention comparator to determine whether the
probability of losing the participants was greater in one group
or another.

The OR meta-analysis evaluated whether the event (dropout)
was more or less frequent in the digital or comparator
intervention. When the OR was less than 1, dropouts were less
likely in digital strategies. To assess the measure of effect on
binary outcomes, the OR with a 95% Cl was calculated, and
the inverse variance method was used to adjust the pooled
estimations to sparse data. The restricted maximum-likelihood

estimator for T2 estimated the variance among RCTs[31]. When
studiesreported zero eventsin oneor al groups of intervention,
we added a 0.5 continuity correction to the meta-analyses so
that these studies could contribute to the overall sample size of
the review [32]. The OR meta-analyses were conducted and
subsequently described in terms of absolute values. Theresults
of the meta-analyses were displayed in forest plots.

A senditivity analysis was carried out to detect how studies
influenced the effect size. When a study was identified as an
outlier based on the dropout variable, it was removed from the
analysis. Furthermore, to confirm previous results, we performed
an exploratory anaysis using the L'Abbé, Baujat plot,
Leave-One-Out meta-analysis, and influence plot.

A univariate metaregression analysis based on arandom-effects
model assessed the continuous variables of age, female
percentage, male percentage, length of intervention in months,
and sample size as covariates of the occurrence of dropouts.
These predictors were selected to determine how the
characteristics of the participants and interventions could
influence dropouts [33]. Bubble plots were used to illustrate
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how a covariate modified the effect size in the metaregression
analysis.
Publication Bias Assessment

We examined the effects of small studies and publication bias
based on the symmetry of the contour-enhanced funnel plot.
The Harbord and Egger bias test were used to confirm the
absence of asymmetry in the funnel plot (P>.05).

Results

Study Selection and M ethodological Quality
Assessment

A total of 1566 studies were identified in the database search.
After removing duplicates, the screening process, and complete

reading of the records that met the eligibility criteria, 17 RCTs
were finally included in the review [34-50]. The complete

Hernandez-Rodriguez et al

process is shown in Figure 1. Details of the excluded records
are presented in Table S1 in Multimedia Appendix 1.

Regarding methodological quality, 14 (82%) of 17 RCTsshowed
“some concerns’ based on the summary score of ROB-2.
Moreover, 2 (12%) RCTs [44,47] showed a“low" risk of bias,
and only 1 (6%) had a “high” risk of bias [49] (Figure S1 in
Multimedia Appendix 1). The latter showed a “high” risk of
bias because baseline differences between groups were observed.

Regarding the subgroup analyses, an analysis sorted by
participants blinding condition could not be performed because
most of the studieswere not blind or the blinding was not clearly
specified. The subgroup meta-analysis sorted by the ROB-2
scores (Figure S2 in Multimedia Appendix 1) showed that a
“low” overall score could indicate lower attrition in nondigital
prevention strategies. However, due to the limited number of
“low” -risk studies, the results should be interpreted with caution.

Figure 1. Flow diagram of trials selection based on PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) 2020 guidelines.
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)

Y

Records identified from*:
8 Databases (n=1566) Records removed before
i PubMed (n=476) Du \igéte records removed
= Scopus (n=394) > (n=E;'22)
= Web of Science (n=435)
= CINAHL (n=161)
- Cochrane Library (n=100)
A 4
Records screened by fitle and Records excluded by title and
abstract | abstract
(n=844) (n=808)
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- »  No control group (n=4)
Reports assessed for eligibility +  No randomized design (n=3)
(n=36) *  No target population (n=2)
* No digital intervention (n=2)
» Crossover design with digital
intervention as comparator
(n=1)
*  Study protocol (n=1)

Studies included in review
(n=17)

Study Design and Population Char acteristics

A sample of 6593 healthy participants and peoplefree of disease
during the study period was analyzed. The age of the participants
ranged from 12.6 to 54.3 years. The digital strategies used in
the included RCTs were web-based interventions in 8 studies
[35,40,42,43,46,48-50], 6 involved apps [36-38,44,45,47], 3
involved SMS [35,36,39], 2 involved video [34,41], and 1
involved a wearable device [47]. Conversely, the comparator

https://www.jmir.org/2022/12/e42397
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groupsinvolved no intervention in 11 studies[35,37,43-48,50]
and active controlsin 6 studies [34,36,38,39,41,49].

Thetotal number of dropoutsfor all arms of theincluded studies
was 1120, with 681 (60.80%) in experimental interventionsand
439 (39.20%) in controls. The reason for the dropout of
participants was reported as loss during follow-up in 9 of the
17 RCTs [34,37,38,40-43,47,49] and not answering the final
guestionnairein 4 studies[39,44,45,50]; 2 studiesdid not report
the reason for dropout [35,48]. The main characteristics of the
studies are displayed in Table 2.
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Table 2. Summary of the included studies in the systematic review.
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Source Population Recruitedor ~ Percentageof ~ Experimental inter- Comparator  Dropout rate Reason for Lengthof in-
analyzed (n)  sex, age(years), vention intervention (%) dropouts  tervention
or mean (SD) (EGICG®)  (months)

Armstronget  Englishspesk- EG: 47/43,; Female: 50%;  Onlinevideoaddress Active EG: 8.5% Losttofol- 3
a, 2011 ersaged >18  CG: 47/40; male: 50%; ing how sunscreen  (brochure) (4/47); CG: low-up
[34]; United years n=94 37.2 years worksto protect skin 14.9% (7/47)
States
Bottcher et Youngorgan  EGI1:44/39; Femae:44.5%; EG1:SMStextmes- Nointerven- EGI1: 11.4% N/RC 12
a, 2019 transplantre- EG2: 49/40; male: 55.5%; sage providing sun  tion (wait- (5/44); EG2:
[35]; Ger- cipients CG: 44/33; 12.6 years protection advice; list) 18.4% (9/49);
many n=137 EG2: WBI bWith sun CG: 25.0%

protection training (11/44)
Bowenetal, First-degree  EG: 157/141; Femade: 63.6%; WBI with weekly Nointerven- EG: 10.2% Losttofol- 12
2019 [36]; relatives of CG: 156/137; male: 36.4%; messages of tion (wait-  (16/157); CG:  low-up
United melanoma n=313 51.3 years melanomapreven-  list) 12.2% (19/156)
States cases tion behaviors
Brinker etal, Secondary EG: 734/734; Femade:51.6%; Appthat modifiesa Nointerven- EG: 17.3% Losttofol- 6
2020 [37]; school pupils CG: 839/839; male: 48.4%; selfieaccordingto  tion (127/734); CG: low-up
Brazil n=1573 159(SD 1.3)  different levels of 6.20% (52/839)

years UV exposure for fu-

ture5to 25 years

based on individual

skin type
Bulleretal, Adultsaged EG: 96/89; Female: 73.5%; Appgivingfeedback Nointerven- EG: 7.3% Losttofol- 3
2015[38]; >18 years CG: 106/104; male: 26.5%; on sun protection tion (7/96); CG: low-up and
United owning a n=202 33.3(SD9.8)  andaderted usersto 1.9% (2/106) survey not
States smartphone years apply or to reapply completed

sunscreen and to get

out of the sun
Craciun et Femalevolun- EG1: 74/74;, Male: 0%; fe-  EG1: WBI volitional Nointerven- 0% Not ap- 1
a, 2011 teers EG2: 70/70;  male: 100%; theory—based; EG2:  tion plied
[39]; United CG: 61/61; 251(SD87)  WBI motivational
Kingdom, n=205 years theory—based
Germany,
Portugal,
and Romania
Hacker etal, Youngadults EG1:41/35; Female: 65.8%; EG1:appthatdiss  Nointerven- EGIL: 14.6% Losttofol- 3
2018 [40]; aged 18-35 EG2: 42/36; mae: 31.5%; playsthedally UV  tion (6/41); EG2: low-up
Australia years CG: 41/3¢6; 25.8 years index and gives sun 14.3% (6/42);

n=124 protection advice; CG: 12.2%

EG2: wearable with (5/41)

UV dosimeter
Heckmanet Adults aged EG1: 287/195; Femae: 66.1%; EGI1: WBI witha Nointerven- EGI1: 32.1% N/R 3
al, 2016 18-25years  EG2:338/205; male: 33.9%;  tailoredintervention tion (92/287); EG2:
[41]; United CG: 340/229; 21.8(SD2.2) based on the Integra- 39.4%
States n=965 years tiveModel of Behav- (133/338); CG:

ioral Prediction; 32.7%

EG2: WBI with the (111/340)

Skin Cancer Founda:

tion website
Hillhouseat Femaeadoless EG: 214/182; Female: 100%; \wB| toreduce|Td Active EG: 15.9% Losttofol- 6
al, 2017 cents CG: 229/206; male: 0%; 15.2  potivations (placebo) (32/1214); CG:  low-up
[42]; United n=443 (SD 2.0) years 10.1% (23/229)
States
Manneetal, Participantsat EG: 56/43; Female: 69.8%; WABI to improve Nointerven- EG: 76.8% Survey not 3
2021[43];  increasedrisk CG: 60/56; male: 30.2%;  SSE€andsunprotec-  tioN (13/56); CG: completed
United for melanoma n=116 51.1(SD 15.2) tjon 93.3% (4/60)
States aged 18-89 years

years
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Source Population Recruitedor ~ Percentageof =~ Experimental inter- Comparator  Dropout rate Reason for Lengthof in-
analyzed (n)  sex, age(years), vention intervention (%) dropouts  tervention
or mean (SD) (EG/ICG®)  (months)
Marek et al, Adults aged EG1: 18/18; Femade: 61.1%; EGIL: appalowing Active(ac- 0% Not ap- 6
2018 [44]; >18 years EG2: 17/17; mae: 38.9%; total body photogra-  countability plied
United EG3: 17/17; 54.3(SD 13.9) phy; EG2: SMSto  partner)
States CG: 17/17; years remind SSE; EG3:
n=69 SM S+ accountabili-
ty partner

Reilly eta, Adultsaged EG: 121/82;  n/af App to encourage Nointerven- EG: 32.2% Losttofol- 12
2021 [45]; >18yearswho CG: 119/86; and improve SSE tion (39/121); CG:  low-up
Scotland survived stage  n=240 27.7% (33/119)

0-2C primary

cutaneous

melanoma
Robinsonet  Kidney trans- EG: 84/78; Female 40.6%; Appwitheducation- Active (usu- EG: 7.1% Losttofol- 1.5
a, 2016 plant recipi-  CG: 86/83; male: 59.4%; al sun protection al education) (6/84); CG: low-up
[46]; United ents n=170 50.0 years content 3.5% (3/86)
States
Robinsonet Femadeadults EG: 494/390; Femae: 100%; SMStoremind SSE Active EG: 21.1% Survey not 3
a, 2021 CG: 495/414; male: 0%; 47.0 (brochure) (104/494); CG: completed
[47]; United n=989 years 16.4% (81/495) and discon-
States tinued inter-

vention
(EG)

Stapletonet  Femaleadults EG: 94/74; Female: 100%; WBI with psychoed- Nointerven- EG: 8.5% Nore- 15
a, 2015 aged 18-25 CG: 93/85; male: 0%; 19.8 ucational contentto tion (8/94); CG: sponse
[48]; United yearswithIT n=186 (SD1.4)years reducelT 8.6% (8/93)
States in the past 12

months
Tsai et a, Adults aged EG: 71/42; Female: 74.1%; Onlinemelanoma  Active EG: 40.8% Losttofol- 1
2017 [49]; >18 years CG: 72/34; male: 25.9%; video tutorial + (brochure) (29/71); CG: low-up
United n=143 42.3 years brochure 52.8% (38/72)
States
Vuong etal, General prac- EG: 134/89; Female: 71.7%; WBI withtailored  Active (usu- EG: 33.9% Losttofol- 1.5
2018 [50]; ticepatients  CG: 138/96; male: 28.3%; melanomarisk as-  a education) (45/134); CG:  low-up
Australia n=272 45,5 years sessment and preven- 30.4% (42/138)

tion + usual educa-
tion

8CG: comparator group; EG: experimental group.

BWBI: web-based intervention.
°N/R: not reported.

4T+ indoor tanning.

€SSE: skin self-examination.
'N/A: not applicable.

Sensitivity Analysis

Theinitial sengitivity analysisincluded atotal of 23 armsfrom
the randomized controlled trials of the review. After the
sensitivity analysis, the study conducted by Brinker et al [44]
was removed because it was identified as an outlier that
influenced the effect size. The details of the sensitivity analysis
are shown in Figures S3-S6 in Multimedia Appendix 1. Figure
S7inMultimediaAppendix 1 showsafunnel plot with absence
of asymmetry, as confirmed by the Harbord test (P=.66) and
Egger biastest (P=.69).

https://www.jmir.org/2022/12/e42397
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Meta-analysis of Proportions

The meta-analysis of proportionsincluded 22 arms (k) of study
and 2610 subjects among whom there were 419 dropouts. An
overal pooled dropout rate of 9.5% (95% CI, 5.0-17.5) was
caculated (Figure 2; [34-36,38-50]). In the subgroup
meta-analysis, digital strategies showed a higher dropout rate
of 11.6% (95% Cl 6.8-19.0) compared to 10.0% (95% ClI
5.5-17.7) in the comparators. These results are displayed in
forest plots, respectively, in Figures S8 and S9 in Multimedia
Appendix 1.
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Figure 2. Forest plot of overall meta-analysis of proportions for all groups of studies.

Source Proportion (95% CI)

Armstrong et al, 2011 0.117 [0.066; 0.199] =

Béottcher et al, 2019 (SMS) 0.182 [0.114; 0.276] —l—

Battcher et al, 2019 (Web) 0.215 [0.143; 0.310] P

Bowen et al, 2019 0.112 [0.081; 0.152] L 3

Buller et al, 2015 0045 [0.023; 0.083] M

Craciun et al, 2011 (Web 1) 0.000 [0.000; 0.058] Il :

Craciun et al, 2011 (Web 2) 0.000 [0.000: 0.056] Il |

Hacker et al, 2018 (App) 0.134 [0.076; 0.226] —,I—

Hacker et al, 2018 (Wearable) 0.133 [0.075; 0.224] ‘"._

Heckman et al, 2016 (Web 1) 0.324 [0.288; 0.361] . 3

Heckman et al, 2016 (Web 2) 0.360 [0.325; 0.397] . 3

Hillhouse at al, 2017 0.124 [0.097; 0.158] 3

Manne et al, 2021 0.147 [0.093; 0.223] il

Marek et al, 2018 (App) 0.000 [0.001; 0.187] l——

Marek et al, 2018 (SMS1) 0.000 [0.001; 0.191] Il——

Marek et al, 2018 (SMS2) 0.000 [0.001; 0.191] I——

Reilly et al, 2021 0.300 [0.245; 0.361] i -

Rabinsan et al, 2016 0.053 [0.028: 0.099] I—

Rabinson et al, 2021 0.187 [0.164; 0.213] . |

Stapleton et al, 2015 0086 [0053;0135] -

Tsai et al, 2017 0.469 [0.358; 0.550] ——

Wuong et al, 2018 0.320 [0.267- 0.378] ; -

Heterogeneity: 2, = 302.21 (P < .001), /2 = 93% 0.095 [0.050; 0.175] ===

Prediction interval [0.005; 0.697]
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and control approaches (P=.39). The 1% was 6% (95% CI 0-38)
indicating alack of heterogeneity between the studies analyzed
for the overal and subgroup meta-analysis (Figure 3;
[34-36,38-50]).

OddsRatio Meta-analysis

A dlight trend for ahigher number of dropouts was observed in
digital strategies with an OR of 1.16 (95% CI 0.98-1.36), but
there were no significant differences between the experimental

Figure 3. Forest plot of overall odds ratio meta-analysis for all groups of studies.

Source OR (95% CI) Favor experimental Favor control
Armstrong et al, 2011 0.5310.14; 193]

Battcher et al, 2019 (SMS) 0.38[0.12; 1.22]

Battcher et al, 2019 (Web) 0.68[0.25; 1.82] =

Bowen et al, 2019 0.82[0.40; 1.66] —

Buller et al, 2015

Craciun et al, 2011 (Web 1)
Craciun et al, 2011 (Web 2)
Hacker et al, 2018 (App)

[
%
4.09[0.83;20.19]
0.87 [0.02; 44.54]
0.82[0.02; 42.10]
1.23[0.34; 4.42]

[

[

[

[

Hacker et al, 2018 (Wearable) 1.20[0.34; 4.29]

Heckman et al, 2016 (Web 1) 0.97[0.70; 1.36] m

Heckman et al, 2016 (Web 2) 1.34[0.98; 1.83]

Hillhouse at al, 2017 1.57[0.89; 2.79] —l—

Manne et al, 2021 423[1.29; 13.90] e —

Marek et al, 2018 (App) 0.94[0.02; 50.32]

Marek et al, 2018 (SMS1) 1.00[0.02; 53 46]

Marek et al, 2018 (SMS2) 1.00[0.02; 53 46]

Reilly et al, 2021 1.24[0.71; 2.16] .

Robinson et al, 2016 2.13[0.51; 8.80] %

Robinson et al, 2021 1.36[0.99; 1.88]

Stapleton et al, 2015 0.99[0.35; 2.75]

Tsai etal, 2017 0.62[0.32; 1.20] ——

Vuong et al, 2018 1.16 [0.69; 1.92] ——

Heterogeneity: 121 =2224 (P = 39), F=6% 116 [0.98; 1.36]

Prediction interval [0.90; 1. 48] =

Test for overall effect: to, = 1.84 (P = .08) f f f I
0.1 051 2 10

OR (95% Cl)

We performed ameta-analysis of subgroupsdivided by thetype
of digital strategy and the comparison groups. Only the strategies
that were analyzed in more than two RCTs were included in
the OR meta-analysis. As Figure S10 in Multimedia A ppendix

1 shows, none of the digital interventions assessed differed
significantly in the number of dropouts compared with the
comparator strategies. The OR score was 0.88 for SMS (95%
Cl, 0.30-2.53), 1.17 for web-based interventions (95% ClI
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0.94-1.47), and 1.44 for Apps (95% CI 0.88-2.35). Our findings
in the comparator subgroup analysis showed no significant
differences, even when comparing digital strategieswith active
control (OR 1.13; 95% CI 0.82-1.54) or no-intervention groups
(OR 1.14; 95% CI 0.90-1.44; Figure S11 in Multimedia
Appendix 1).

Table 3. Univariate metaregression analysis.

Hernandez-Rodriguez et al

M etar egression

Univariate metaregression analysis (Table 3) for age, female
percentage, male percentage, and length of intervention in
months and sample size did not show any significant association
with the effect size of the study. Metaregression bubble plots
for these analyses are presented in Figures S12-S16 in
Multimedia Appendix 1.

Covariate Coefficient (95% CI)? SE t value P value
Age 0.05 (-0.01t0 0.02) 0.24 -0.08 53
Percentage of female 0.008 (—0.001 to 0.018) 0.004 1.78 .09
Percentage of male -0.008 (-0.02 to 0.001) 0.005 -1.79 .09
Length of intervention (months) —0.023 (-0.07 t0 0.03) 0.023 -0.98 .34
Sample size 0.0004 (—0.0002 to 0.0009) 0.0002 1.45 .16

8A ccording to the random-effects model.

Discussion

Principal Findings

This systematic review synthesizesinformation on the attrition
of RCTs based on eHealth interventions for the prevention of
skin cancer. Quantitative analysis evaluated the pooled dropout
rate and dropout OR, in addition to moderators that could
influence the dropout of subjects in the meta-analyzed RCTSs.
Although the digital strategies employed within studies used
different platforms or devices, all of them were focused on skin
cancer prevention and were supervised by expert dermatol ogists.

The meta-analysis of proportions showed a pooled dropout rate
of 9.5%, with adropout rate of 11.6% and 10.0% for the eHealth
interventions and comparators, respectively. These results are
in line with the findings by Walters et al [51], who reviewed
the retention in RCTs of health technology programs in the
United Kingdom. This review established that there was a
dropout rate of up to 11% in a significant proportion of RCTSs.
Dropout rates of 5% are likely to introduce bias, while if 20%
is exceeded, this could affect the validity of the study due to
insufficiency during data analysis [52,53]. No background
research was found performing similar analyses in the
dermatology literature, so the comparison of rates was not
viable.

Eysenbach et a [20] hypothesized that the nature of digital
strategies tends to a higher loss of participants, a phenomenon
calledthe“Law of attrition.” Although aslightly higher dropout
ratewas observed in digital strategiescompared with comparator
groups in our proportion and OR meta-analysis, the difference
was not significant. Our findings refute the “Law of attrition”
in those studies that aim to prevent skin cancer through these
innovative interventions.

Previous systematic reviews, such as Bevenset al [54], focused
on the analysis of attrition of digital strategies in people with
multiple sclerosis and found no significant differences between
dropout rates in participants alocated to digital or control
interventions. Although our findings are in line with these

https://www.jmir.org/2022/12/e42397

previousfindings, the target population and research conditions
differed from ours, so comparison of findings are difficult.

Asintheoverall OR meta-analysis, the subgroup meta-analysis
sorted by type of digital strategy and comparators found no
significant differencesin dropout rate. Only SM Stext messaging
presented a lower odd of dropout compared with other digital
interventions, but  without statistical  significance.
Reminder-based interventions such as SMS seem to promote
adherence in chronic conditions, but further research is still
needed [55]. It is noteworthy that the dropout rates in
participants allocated to no intervention showed losses similar
to digital strategies, reflecting the prior expectation that they
could be affected by nonexperimental factors and the loss of
perspective of therapeutics goals [56].

Our metaregression found that none of the covariates moderated
the interventions' effect size. Nonetheless, Torous et a [17]
obtained higher dropout ratesin studieswith larger sample sizes
that used apps for depressive symptoms, possibly related to a
lower rate of individual follow-up and feedback from subjects.

In addition to the moderator analysis, assessment of the reasons
for dropping out could be a way to identify barriers to reduce
attrition in future RCTs. However, the lack of transparency and
homogeneity in reporting reasons for participants dropout in
the studies included in this review made the aforementioned
task challenging. The main reported cause of attrition in our
RCTs was loss to follow-up, but this aspect did not show the
real reason for the loss of participants.

Research Implications

As previously mentioned, dropout could threaten internal or
external validity in studies. We recommend that researchersuse
our overall pooled dropout rate to calculate the sample size of
future trials, avoiding possible threats. The overrecruitment of
10.1% in the sample size of RCTs may be a suitable way to
overcome external validity risks [57,58].

Although our OR meta-analysis showed no differences in
attrition between digital strategiesand comparator interventions,
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in order to abtain conclusive resultsthat can beturned into daily
clinical practice, we point out the need for further research with
head-to-head comparison between digital and conventional
interventions (eg, education programs or brochures) for the
prevention of skin cancer [59]. Dropout rates have previously
been directly related to the acceptability and feasibility of the
intervention [60,61].

Given the scarce information and lack of transparency provided
by studies when reporting the number of and reasons for
dropouts, a deep change in the research framework is needed.
To overcome this obstacle, relevant guidelines such as
Consolidated Standards of Reporting Trials report the need to
detail the reasons and the number of participantslost during the
study period [62,63]. Accurately following these guidelines
would pave the way for researchers to find suitable dropout
prevention plans. Previous literature, based on user experience
with digital strategies, indicates that reliability, lack of
technological education, lack of satisfaction with intervention,
and sparse human feedback seem to bethe main barriersto their
use [63-65]. We encourage future researchers who aim to
develop a digital strategy or perform RCT protocols to
implement solutions to the mentioned barriers such as
gamification, tailored and customizable e-interventions,
personalized feedback, or programmed reminders (eg, mail and
SMS). The gamification principles of meaningful purpose,
meaningful choice, supporting player archetypes, feedback, and
visibility proposed by Floryan et al [66] could enhance the user
experience and engagement within digital health interventions.
Gamification could increase motivation, reinforce learning
objectives, and increase enjoyment and positive experiencesin
dermatological education and prevention approaches [9].
Likewise, programmed reminders are an effective way to
promote prevention habits, highlighted by the use of text
messages in dermatology [64]. Reminders associated with
professional supervision have shown even greater results in
prevention programs [67].

Given that RCTs are thefirst step required to transl ate research
resultsinto clinical settings, success in decreasing the number
of participants dropping out within the research context could
improve long-term engagement in digital programs for the
prevention of skin cancer.
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Strengthsand Limitations

Thisreview has several strengths. Our study provided aninitial
analysis of the dropout from RCTs to prevent skin cancer
through digital strategies. Our computed rates could help
calculate sample sizes in future studies. We performed a
sensitivity analysis that helped us detect outliers and confirm
the absence of publication bias. Moreover, the subgroups and
metaregression analyses allowed us to understand how |oss of
participants could be modified by different predictors.

The main limitation of our review is that potential literature
from other databases with non-English records could have been
missing. Furthermore, our outcomes may have been conditioned
by the heterogeneity of the experimental interventions in the
included studies. Some of the studies compared digital strategies
with no intervention, so we cannot assert that dropouts from
these groups could be related to external factors. Evidence from
the subgroup meta-analysis sorted by an active comparator
group should be interpreted with caution because of the low
number of analyzed studies; further research is needed to obtain
strong evidence. We were unable to propose tailored advice to
improve retention for this kind of RCT owing to the sparse
information on reasons for dropout provided by the authors.

Conclusions

This systematic review and meta-analysis calculated an overall
pooled participant dropout rate of 9.5% (95% Cl 5.0-17.5),
which should be considered in the cal culation of sample sizein
RCTs aimed at preventing skin cancer using digital health
interventions. Although a dlightly higher pooled dropout rate
wasrecorded for digital strategies, the OR-based meta-analysis
did not show significant differences against the comparator
groups. Our meta-analyses of subgroups sorted by digital and
comparator interventions did not present significant statistical
differences. Age, sex, length of the intervention, and sample
sizedid not modify the effect size, so they were not moderators
of dropout. We highlight the need to follow the guidelines and
standardize reporting of the number of and reasons for
participants’ dropout becausethiswill bethe only effective way
to design a successful plan to reduce the loss of participantsin
studies that analyze digital approaches to prevent skin cancer.
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