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Simple Summary: The risk of melanoma is higher in first-degree relatives (FDRs, i.e., brother, sister,
father, mother, or children) of a patient with melanoma than in the general population. FDRs are
advised to undergo annual screening to detect any melanoma earlier and to adopt sun-protective
behavior by seeking shade, wearing a hat and long-sleeved clothing, staying indoors between 12 noon
and 4 p.m., and applying sunscreen with SPF > 50. We know that these general instructions, usually
given orally to the patients, are inconsistently followed by FDRs. Our goal was to determine whether
written support intended for FDRs of patients would improve early detection and photoprotection
as compared with usual oral advice. We developed and evaluated the use of a tip sheet given by
patients to their FDRs. The adherence of FDRs to early detection by medical examination and to sun
protection was not improved by delivery of the tip sheet as compared with the usual oral advice.

Abstract: Background: First-degree relatives (FDRs, defined as parents, children, and siblings) of
melanoma patients are at a two-to-fivefold increased risk of developing melanoma themselves. FDRs
are advised to perform self-skin examination (SSE) and annual medical total cutaneous examination
(TCE) performed either by a dermatologist or a general practitioner, and to change their sun-related
behavior. This advice is given orally to melanoma patients who are asked to relay the information to
their FDRs. Objective: Our aim was to determine the impact of providing a tip sheet to melanoma
patients intended to their first-degree relatives (FDRs) on early detection and sun-related behaviors
in this group at increased risk of melanoma. Methods: A superiority, cluster-randomized trial was
conducted at nine hospital centers. In the intervention group, dermatologists were asked to deliver
to melanoma patients (index cases) the tip sheet and oral advice intended to their FDRs. The control
group were asked to deliver the usual oral advice alone. The primary outcome was early detection of
melanoma in FDRs with a medical TCE performed within one year after the first visit of the index
case. Secondary outcomes were SSE and sun-related behaviors in FDRs. Results: A total of 48 index
cases and 114 FDRS in the control group, 60 index cases and 166 FDRS in the intervention group
were recruited. In the intervention group, 36.1% of FDRs performed a medical TCE as compared
to 39.5% of FDRs in the control group (OR 0.9 [95% CI 0.5 to 1.5], p = 0.63). We did not find a
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between-group difference in SSE and sun-related behaviors. Conclusion: A tip sheet added to the
usual oral advice did not increase medical TCE among FDRs of melanoma patients. Overall, the rate
of TCE among FDRs was low. Research on other strategies is needed to increase melanoma detection
in this population.

Keywords: cluster randomized trial; melanoma; prevention; screening; intervention; medical skin
examination; sun-related behaviors; first-degree relatives; high-risk population; familial

1. Introduction

The incidence of cutaneous melanoma (CM) still continues to increase worldwide [1]
and results in 3.5 deaths per 100,000 people per year in Europe [2]. Greater tumor thickness
and delayed diagnosis are associated with increased mortality. Medical total cutaneous
examination (TCE) performed by a dermatologist or a general practitioner (GP), and
skin self-examination (SSE) are significantly associated with thinner melanomas [3-5].
However, prevention and early detection on a large scale in the general population are
expensive, and the potential benefit of skin cancer screening on CM mortality has not
been demonstrated [6,7]. The cost of modern treatments in advanced stages has markedly
increased with modern therapeutic options [8]; therefore, prevention programs may become
cost-effective or even cost-saving.

First-degree relatives (FDRs; parents, siblings, children) of CM patients are at increased
risk of developing CM [9-11]. Personalized screening of at-increased-risk individuals is
recommended in many countries, including France [12]. A computer simulation study
performed in the United States before the modern era of effective but costly medical
treatments for advanced cancer stages found that a biennial consultation with medical TCE
was cost-effective in the FDRs of CM patients [13]. Therefore, patients with newly diagnosed
melanoma are advised to inform their FDRs of the increased risk to access counselling
about the usefulness of protecting their skin against sun exposure and proceeding to SSE,
and to consult a dermatologist or a GP annually for TCE.

The best way to deliver these messages to induce behavioral changes from FDRs
remains uncertain, as well as the psychological determinants of adherence to prevention
messages [14-17]. In 2012, 49% of dermatologists surveyed in the United States considered
the lack of written support for FDRs a communication barrier [18]. A pilot study performed
in our center suggested that a tip sheet delivered to CM patients for their FDRs which
promoted sun protection behavior and medical TCE, could increase medical TCE in FDRs.
We found a significant increase in FDRs” medical TCE (50.5% without vs. 87.5% with
the tip sheet, p = 0.006), but the TCE of FDRs was patient-reported and thus subject to
misclassification and social desirability bias [19].

Here, we report the results of a cluster-randomized trial aiming to assess the impact
on FDRs of the delivery to CM patients of a tip sheet in addition to usual oral advice as
compared to usual oral advice.

2. Materials and Methods
2.1. Design
This was a superiority, two-parallel groups, cluster randomized controlled trial in-

volving nine French hospital centers (six based in a university and three general) used as
randomization units to limit contamination bias.

2.2. Setting, Participants and Data Collection

The study was conducted between January 2014 and May 2019; participants were
enrolled from 13 December 2017 to 26 April 2019. Patients with CM (index cases) were
informed of the study one year after the initial diagnosis of their melanoma and were asked
to participate.
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Figure 1 outlines the trial processes depicting order of cluster recruitment, random-
ization, information delivery to index cases, then identification and outcome assessments
for both index cases and their FDRs; blinding status is indicated using black for complete
blinding and white for no blinding [20].
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Nine centers of western region were invited to participate to the study. Six university hospital centers (Angers, Brest, Nantes, Poitiers, Rennes and
Tours) and 3 general hospital centers (Le Mans, La Rochelle and Rennes)

Recruitment
The heads of dermatology departments their oral and written consent to participate in the study. The 9 centers agreed to participate in the study.

Randomization

Hospital centers were randomly allocated to written and oral information or oral information only in a 1:1 ratio. Allocation schedule was
independently performed by a statistician using a computer-generated randomization list. Randomization was stratified on the type of hospitals
university or general.

E Identification of index cases (initial visit)
All melanoma patients seen in consultation at one of the centers participating in the study during the 9 months following the start of the trial were
eligible and were registered to be included at their one-year follow-up visit. No blinding for identification.

Tip sheet and oral information

In the intervention group, dermatologists were asked to provide all index cases both usual oral information and a tip sheet intended for their first
degree relatives (FDRs) (one tip sheet per FDR). Oral information delivered by dermatologists to patients was usual information including
sun-protection and early detection instructions for themselves and their FDRs. No blinding for intervention delivery.

Oral information

In the control group, dermatologists were asked to provide all index cases will receive oral information alone. Oral information delivered by
dermatologists to patients was usual information including sun-protection and early detection instructions for themselves and their FDRs.
Dermatologists from centers randomized to the control group did not have access to the tip sheet developed for the trial. No blinding for
intervention delivery.

E Inclusion of index cases (one-year visit)
At their one-year follow-up visit, all melanoma patients identified as index case during their initial visit were offered to participate in the study. Their
non opposition was collected. No blinding for inclusion.

Outcome assessment for index cases
We collected data from included melanoma patients including the contact details of their FDRs. No blinding for data collection.

Identification of FDRs

FDRs from whom melanoma patients provided contacts were contacted by telephone or email in case of absence of a telephone response. No
blinding for identification.

E Inclusion of FDRs

After expressing their non-opposition, FDRs wer included. In both groups, a non-opposition sheet was mailed to the FDRs (in case they wanted to
opt out from the study). No blinding for inclusion

Outcome assessment for FDRs

Primary and secondary outcomes were collected by phone by the clinical research assistant. In the absence of a telephone response, FDRs were
contacted by email and in the absence of a response to this email or in the absence of an email address, by post. No blinding for outcome
assessment.

Figure 1. Timeline cluster diagram for the trial.
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During one of the first initial management visits (initial resection or wide surgery or
first follow-up visit), index cases received information on the usefulness of early detection
of CM and sun protection behavior for their FDRs: oral and written information in the
intervention group (Figure S1) and oral information alone in the control group.

During the follow-up visit one year later, index cases were informed of the study and
their non-opposition was recorded. Then, they provided contact details for their FDRs.
Questionnaires and scales were completed by the index cases to assess, in particular, the
actual distribution of the tip sheet to their FDRs. FDRs were then contacted by telephone.
In the absence of a telephone response, FDRs were contacted by email, and in the absence
of a response to this email or in the absence of an email address, by mail. After expressing
their non-opposition, the data were collected from FDRs on early detection of melanoma
and sun-protection behavior. In both the intervention and control groups, an information
letter and non-opposition sheet, were mailed to the FDRs.

2.3. Selection Criteria for CM Patients and FDRs

Inclusion criteria for CM index cases were age >18 years, speaking French, receiving
treatment for stage I or II primary cutaneous CM in one of the participating hospitals and
consulting at the time of diagnosis (<3 months after the excision). Patients had to have at
least one FDR. We excluded patients with mucous or ocular melanoma, who had no FDR,
or who did not wish to communicate information concerning melanoma to their FDRs.

Inclusion criteria for FDRs were age >18 years, speaking French and first-degree
related (brothers and sisters, children, father and mother) to an included index case.

2.4. Randomization, Intervention and Control Procedures

Hospital centers were randomly allocated to disseminate written and oral information
or oral information only in a 1:1 ratio. The allocation schedule was independently created by
a statistician using a computer-generated randomization list. Randomization was stratified
on the type of hospital, be it university or general. This was an unblinded study.

In the intervention group, index cases received usual oral information plus a tip sheet
for FDRs directly explaining to FDRs they are at increased risk of CM, should perform SSE
and TCE and change their behavior regarding sun exposure by seeking shade, wearing a
hat and long-sleeved clothes and using sun protection creams. The tip sheet was developed
before the beginning of the trial by the medical staff and then submitted to CM patients and
some of their relatives in two separate focus-group sessions lasting 2 h each to test their
comprehension. The tip sheet was revised according to their feedback. The final version of
the tip sheet (used in this trial) is provided in the supplementary file.

In the control group, the index cases received the usual oral information on the fact
that their FDRs that they are at increased risk of CM and should perform SSE and TCE
and change their behavior regarding sun exposure by seeking shade, wearing a hat and
long-sleeved clothes and using sun protection creams.

The Index Cases Received Oral or Oral and Written Advice at Time T, and the Relatives
were Questioned in the Month following Inclusion, at T + 12 Months.

2.5. Outcomes

The primary outcome was the FDRs’ participation in CM early detection by completing
TCE with a dermatologist or a general practitioner performed within one year after the
advice (written and oral or oral alone) had been delivered to the index cases.

Secondary outcomes were the FDRs’ planned TCE with a dermatologist or a GP with
and without a scheduled appointment, FDRs’ participation in CM early detection by SSE,
frequency of SSE (i.e., >one per month, one or two per year, or never) for FDRs, who
declared having performed SSE and sun-protection behavior self-reported by FDRs with a
questionnaire. We defined strict sun protection behavior according to the following criteria:
use of high-factor sunscreen, wearing of sun-protective clothing, and/or avoidance of
sun exposure.
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The outcomes for FDRs were assessed during a phone call by a clinical research
assistant previously trained to perform data collection. Calls were centralized in order to
standardize outcome assessment. To assess the reliability of TCE self-reported by the FDRs
without overburdening the trial, a random sample of 50 FDRs (25 in the control group and
25 in the intervention group) declaring to have had TCE was selected, and their physicians
(dermatologist or GP) were contacted by telephone to ensure that they actually had a TCE
consultation for the early detection of melanoma on the date they reported.

The outcomes for index cases were the transmission of the oral and written information
to their FDRs.

2.6. Statistical Analysis

In our sample size calculation, we accounted for clustering at the family level rather
than at the hospital level (randomization unit) because clustering was expected to be higher
within families than within hospital centers. According to the data from our pilot study,
we hypothesized that 60% of the FDRs in the control group will be performed a medical
TCE, with an intraclass correlation coefficient at the family level of 0.40. To detect a 15%
point increase in TCE, with 90% power and a 5% two-sided significance level, we needed
a sample of 900 FDRs. We expected a mean number of four FDRs per CM patient and so
planned to include 225 CM patients in our trial.

The baseline characteristics of index cases and FDRs are described by randomization
group, with a mean (SD) or median (Q1;Q3) for continuous variables, depending on their
distribution, and number (%) for categorical variables. No statistical test was performed on
baseline variables.

Analysis of the primary outcome and secondary binary outcomes involved generalized
estimating equation methods [21]. We used an exchangeable correlation matrix and robust
variance estimators to account for clustering at the family level [22]. We used logistic
regression models to estimate odds ratios (OR) with 95% confidence intervals (ClIs).

In the main analysis of the primary outcome, the FDRs who performed a TCE before
the initial visit of their index case and FDRs who reported a TCE but for whom the date of
completion of TCE was unknown were considered not to have completed TCE within the
timeframe provided in the protocol. We performed a post-hoc pragmatic sensitivity analysis
considering that these FDRs had indeed a TCE (even if this was before the initial visit of
the index case or at an unknown date). ICCs for the primary outcome were estimated, per
randomization group, using an ANOVA estimator [23]. We estimated clustering at both
hospital and family levels.

We also described the median time from the initial consultation of the index case to
TCE for FDRs. No statistical test was performed on this outcome, which was not initially
in the protocol. The validity of TCE self-declaration was assessed in a random sample of
50 FDRs (25 in the control group and 25 in the intervention group) who reported TCE. We
describe the number of false positives (i.e., participants who reported a TCE and for whom
the physician did not confirm the TCE) and the positive predictive value.

The analysis was conducted according to the intention-to-treat principle. Randomized
index cases were analyzed in the group to which they were allocated. FDRs were also
analyzed in the randomization group in which the index case to which they were attached
was allocated. p < 0.05 was considered statistically significant. All analyses were performed
with SAS 9.4. (SAS Institute Inc., Cary, NC, USA).

2.7. Ethics

Ethics review and approval were provided by the research ethics committee of CHRU
Tours (no. 2016-s14), and the trial was registered at ClinicalTrials.gov (accessed on 19 June
2022) (NCT02917473).
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3. Results

Among the nine centers, five were allocated to the intervention group (2 general
hospital centers and three university hospital centers), with 75 included index cases, and
four were allocated to the control group (one general hospital centers and three university
hospital centers), with 66 included index cases (Figure 2). Two index cases were excluded
from the intervention group because they opposed the analysis of their personal data. In the
intervention group, a total of 196 FDRs were contacted, and 27 were excluded because they
were not reachable or were ineligible. In the control group, five index cases were excluded
(four opposed the analysis of their personal data, and one did not wish to communicate
information concerning his melanoma to his relatives). In the control group, 140 FDRs
were contacted, and 24 were excluded because they were not reachable or were ineligible.
Finally, we included 60 index cases with 166 eligible FDRs in the intervention group and
48 index cases with 114 eligible FDRs in the control group.

4 allocated to the control
group
66 index cases

9 randomized centers

5 allocated tothe intervention

group
75 index cases

S index cases excluded

4 index cases opposed tothe analysis of
their personal data 2 index cases excluded, opposed to the
1 index case not wishing to communicate analysis of their personnal data
information concerning his melanoma to his
relatives

61 index cases
140 FDRs

73 index cases
196 FDRs

24 FDRs not included becauses notreachable

27 FDRs not included becausenot
reachable

48 index cases

"

60 index cases

116 FDRs 169 FDRs

3 FDRs not included

2 FDRs notincluded 1 FDR <18 years
2 FDRs <18 years 1 FDR opposing the collection and

use of their personal data
1 FDR diagnosed with Alzheimer's
4 centers S centers
48 index cases included in the analyses 60 index cases included inthe analyzes
114 FDRsincluded inthe analyzes 166 FDRsincluded inthe analyzes

Figure 2. The flow of clusters, index cases and first-degree relatives (FDRs) in the study.

3.1. Study Population

The characteristics of FDRs at inclusion are summarized, by the randomization group,
in Table 1. The characteristics of index cases at inclusion were similar in both groups and
are summarized in Table S1.
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Table 1. Socio-demographic characteristics and melanoma risk factors for first-degree relative (FDRs)
at inclusion by randomization group.

Intervention Group Control Group
Written and Oral Information Oral Information Alone
n =166 n=114
FDR characteristics
Age, n; =165, n, =114 52 (17) 50 (18)
Men, n; = 166, n. =114 75 (45.2) 45 (39.5)
Level of education, n; = 166, n, = 114
Secondary school 24 (14.5) 15 (13.2)
Certificate of professional cqmpetence/ Professional 34 (20.5) 26 (22.8)
study certificate
High school diploma 43 (25.9) 38 (33.3)
Bachelor’s degree 32(19.3) 16 (14.0)
Master’s degree 32 (19.3) 18 (15.8)
Other 1(0.6) 1(0.9)
Occupational status, n; = 166, n. = 114
Full-time professional 95 (57.2) 59 (51.8)
Part-time professional 10 (6.0) 7(6.1)
No activity 1(0.6) 0(0.0)
Work time accident/occupational disease 2(1.2) 0 (0.0)
Student 6 (3.6) 7(6.1)
Disability 1(0.6) 0 (0.0
Unemployment 0(0.0) 3(2.6)
Retired 49 (29.5) 36 (31.6)
Other 2 (1.2) 2 (1.8)
Business, n; = 165, n. = 113
Farmer 2(1.2) 0 (0.0)
Artisan, trader, head of enterprise 10 (6.1) 6 (5.3)
Executive, higher intellectual profession 25 (15.2) 17 (15.0)
Intermediate occupation 11 (6.7) 2(1.8)
Employed 58 (35.2) 38 (33.6)
Worker 1(0.6) 3((2.7)
Other 58 (35.2) 47 (41.6)
Relationship status to index case, n; = 165, n. = 114
Father or mother 20 (12.1) 17 (14.9)
Brother or sister 69 (41.8) 41 (36.0)
Son or daughter 76 (46.1) 56 (49.1)
Family situation, n; = 165, n. = 114
Married 113 (68.5) 76 (66.7)
Single 36 (21.8) 19 (16.7)
Widow (er) 6(3.6) 5(4.4)
Separated/divorced 10 (6.1) 14 (12.3)
FDRs with children, n; =165, n. = 114 117 (70.9) 80 (70.2)
Number of children, n; =117, n. = 80 2(2;3) 2(2;3)
History of melanoma, n; = 161, n. = 112 6(3.7) 3(2.6)
History of another cancer, n; = 163, n. = 113 12 (7.4) 10 (8.8)
Skin cancer *, n; =12, n. = 10 5 (41.7) 6 (60.0)
Other type of cancer *, n; = 12, n. = 10 7 (58.3) 5(50.0)

Data are n (%) or mean (SD) or median [Q1; Q3]; * a patient could have several histories of cancer; n;, intervention
group; N, control group.

3.2. Information Transmission as Reported by Index Cases

Most index cases declared having informed their FDRs about their melanoma (60/60
in the intervention group and 43/48 in the control group). In the intervention group, 59 of
60 index cases and 34 of 48 index cases in the control group declared having transmitted
oral advice to FDRs. Overall, 46 of 60 index cases in the intervention group and 8 of 48 in
the control arm declared having transmitted a written tip sheet to FDRs.
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3.3. Information Transmission as Reported by FDRs

A total of 55 of 166 FDRs in the intervention group and 4 of 114 in the control group
reported that they received a written tip sheet from the index case. In addition, 121 of
166 FDRs in the intervention group and 72 of 114 in the control group declared that oral
advice was transmitted by the index case to FDRs.

3.4. Primary Outcome

In the intervention group, 60 of 166 FDRs (36.1%) reported having had a TCE by
a dermatologist and/or a GP at a date after the initial consultation of the index case as
compared with 45 of 114 FDRs (39.5%) in the control group (OR 0.9 [95% CI 0.5 to 1.5],
p = 0.63) (Table 2). Sensitivity analysis accounting for all reported TCEs regardless of their
date confirmed our primary results (71/166 [42.8%] in the intervention group vs. 56/114
[49.1%] in the control group) (OR 0.8 [95% C1 0.5 to 1.3], p = 0.39). The median time from the
index case initial visit to the FDRs” TCE was 226 days (Q1; Q3, 129; 319) in the intervention
group and 250 days (129; 362) in the control group. The ICCs for reported TCE in the
intervention and control groups were 0.009 and 0.06 at the hospital center level and 0.12
and 0.15 at the family level.

Table 2. First-degree relatives’ total cutaneous examination (TCE) performed by a dermatologist
and/or a general practitioner for the early detection of melanoma by randomized group made an
appointment or planning to make an appointment for an early detection examination.

Intervention Group Control Group
Written and Oral OR Val
Oral Information Information [95% CI] p-vatue
n =166 n=114

Primary outcome: TCE performed 0.9
strictly within the period of the 60 (36.1%) 45 (39.5%) (0.5 t'o 15] 0.63
study * ' '
Sensitivity analysis of the primary
outcome: all TCEs performed, 0.8
including TCE performed just 71 (42.8%) 56 (49.1%) (0.5 t.o 13] 0.39
before the inclusion period or with ’ ’
a missing date of appointment
Secondary outcomes
TCE planned with a scheduled 55
appointment but not yet 8 (4.8%) 1 (0.9%) (0.7 t(; 453] 0.11
completed ' ’
TCE planned with no scheduled o o 11
appointment yet 36 (21.7%) 24 (21.1%) 0.6 to 1.9] 0.88

OR—odds ratio; 95% CI, 95% confidence interval; * In this analysis, patients who had a screening examination at
an unknown date or before the initial visit of their index case were considered as not having had a TCE (i.e., as a

“failure” for the primary outcome).

TCE was performed mainly by dermatologists (65/70 [92.9%] in the intervention
group vs. 51/56 [91.1%] in the control group) and rarely by GPs (4/70 vs. 3/56) or by both
practitioners (1/70 vs. 2/56).

Among the 127 FDRs who had a TCE with a GP or a dermatologist, 29 had a lesion
removed after this consultation: 20 of 71 in the intervention group and 9 of 56 in the control
group. Three melanoma cases were detected in the intervention group and one in the
control group.

Among the 50 FDRs in the randomly selected subsample for validity evaluation (25 in
the control group and 25 in the intervention group) declaring to have had a TCE, the
self-declaration validity was assessable in 39 cases and was confirmed in all 39 cases (17 in
the control group and 22 in the intervention group). Self-declaration validity was not
assessable in 11 FDRs because their physicians could not be reached.
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3.5. Secondary Outcomes

In the intervention group, 8 of 166 FDRs had a planned TCE with a scheduled ap-
pointment compared to 1 of 114 in the control group (OR 5.5 [95% CI 0.7 to 45.3], p = 0.39).
Moreover, 36/166 FDRs in the intervention group versus 24/114 in the control group
planned to perform a medical TCE without any scheduled appointment (OR 1.1 [95% CI
0.6 to 1.9], p = 0.88) (Table 2).

SSE was reported by 110 of 166 FDRs (66.3%) in the intervention group versus 69 of
113 (61.1%) in the control group (OR 1.3 [95% CI1 0.8 to 2.2], p = 0.4). FDRs in the two groups
did not differ according to their frequency of performing SSE (i.e., >one per month, one or
two per year, or never).

A total of 121 of 166 FDRs in the intervention group and 88 of 114 in the control group
reported sun-protection behavior (OR 0.8 [95% CI 0.5 to 1.4], p = 0.48). Components of
sun-protection behaviors of the participants are summarized in Table 3. There were no
participants that differed according to the randomization group.

Table 3. Sun protection behaviors of first-degree relatives.

Intervention Group

. Control Grou
Written and' Oral Oral Informatign OR [95% CI] p-Value
Information
n =166 n=114

Use of sun protection 121 (72.9%) 88 (77.2%) 0.8[0.5to 1.4] 0.48
Avoidance of sun exposure 39 (23.5%) 22 (19.3%) 1.4[0.7 to 2.7] 0.40
Wearing protective clothes 70 (57.9%) 38 (43.2%) 1.5[0.9 to 3.3] 0.13
Use of high index sunscreen 105 (63.3%) 70 (61.4%) 1.1[0.6 to 1.9] 0.73

OR—odds ratio; 95% CI—95% confidence interval.

4. Discussion

Our study was designed to be pragmatic and, in the case of a positive result, easily
generalizable to the daily practice of dermatologists. We hypothesized that a written tip
sheet given to CM patients for their FDRs, in addition to the usual oral information, would
increase CM early detection in FDRs. We did not see evidence of improved engagement
of FDRs in TCE recommended in the written and oral information as compared with
oral information alone. Our results were consistent for the secondary outcomes, with no
difference in SSE and sun protection behavior between both groups.

4.1. Primary and Secondary Outcomes

For the primary outcome, we found that giving a tip sheet to patients with melanoma
for the FDRs did not increase the proportion of medical TCEs in FDRs as compared with
the usual oral advice in the control group.

Less than 50% of FDRs in both groups actually had a TCE performed by a dermatol-
ogist or GP in the year after the removal of the melanoma in their relative. The low rate
of TCE observed in both groups of FDRs is consistent with a study conducted from 2001
to 2003 in the United States [24]. The authors found that 45% of FDRs never had a TCE
and that 13.4% had not had a TCE within the past three years. In the same study, 28% of
FDRs in the intervention group versus 39% in the control group had not performed SSE in
the past year. This proportion is close to 34% in the intervention group in our study. The
frequency of SSE among FDRs varies from 30.8% to 71.6%, depending on the study [24,25].

Three previously published randomized trials conducted in the United States found
improvements in either TCE or SSE with a tailored intervention directed to FDRs as
compared to usual care [26-28]. The interventions assessed in these trials all involved
repeated messages dedicated directly to FDRs.

Indeed, our intervention was more pragmatic than those previously evaluated because
it consists of a unique message and relies on patients rather than FDRs. However, because
our intervention did not directly target the FDRs, to be successful, it required that first the
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patient transmit the tip sheet to their FDRs and then the FDRs adhere to the screening and
sun protection behaviors. Thus, some elements may explain the failure of our intervention.

First, the rate of FDRs who declared having received the tip sheet was low: 33.1% in
the intervention group versus 3.5% in the control group. These results are also in favor
of a small between-group contamination or a desirability bias from FDRs in the control
group. This low rate of transmission of the tip sheet can be explained by the evolution
of what primarily worries the most patients and their families after the announcement
of the diagnosis for the patients: at first, family conversations typically focus on the
patient, including the diagnosis and the treatment, and after the acute treatment phase,
conversations about family risk and prevention predominate [29]. Hence, the distribution
of the tip sheet close to the diagnosis stage may have occurred too early. During this
second step, melanoma patients may not inform their FDRs because of the perception of
low or high risk of occurrence of melanoma in their FDRs according to skin color, ability to
sunburn and age [30]. Hence, tailored and repeated interventions should increase the rate
of information transmitted to FDRs. During this step, the tip sheet can be lost, forgotten,
or difficult to transmit because relatives and index cases do not live in the same city, for
example. Thus, the paper support may not be the most suitable support. In addition,
FDRs may directly search the Internet for information and find the tip sheet of little use.
Indeed, in our study, 72.5% and 64.3% of FDRs in the intervention and control groups,
respectively, declared having frequently sought information on the Internet. Moreover, the
information on skin cancers, sun protection behaviors, and family risk of cancers has been
widely diffused in the media in France, with a “Skin Cancer Day” conducted every year.
Accordingly, many more patients and their families are now better informed compared to
the early 2000s.

Second, knowing the risks of skin cancer (or other cancers) does not imply engagement
in a screening program and reduction or avoidance of risk factors due to an addiction to
known carcinogens (e.g., tobacco use or sun exposure) [31].

4.2. Strengths and Limitations

The main strength of our study is its pragmatic design. Because dermatologists
have underlined the absence of standardized guidelines and a lack of written material as
moderate barriers to melanoma communication, we aimed to design a simple and low-
cost intervention to improve sun protection and early detection of melanoma in FDRs.
Moreover, the tip sheet was established with the help of two focus groups conducted by
a psychologist and a dermatologist with both patients and FDRs. Cluster randomization
is also a strength of the trial because it allows all the members of a given family to be in
the same randomization group. It could have created a family effect on screening behavior.
Another strength of the study is that the main outcome was not only self-declared because
we verified that a TCE was indeed performed by calling dermatologists and GPs for a
random sample of 50 FDRs who declared TCE.

The main limitation is the lack of power. We planned to include 900 FDRs and finally
included 279. Indeed, we overestimated the expected number of FDRs: we estimated
the number of FDRs per CM patient to be four, whereas patients reported only 2.6 FDRs,
on average, which is the same as reported by Manne et al. [27]. Because of its design, it
was not possible to extend the inclusion period of the trial to increase the sample size.
Another limitation is that the advice sheet was based on text only, without any visual
support such as drawings or pictures [32]. Moreover, after the tip sheet was established
with the help of two focus groups, the relevance of the information was not evaluated in
individual cognitive interviews with FDRs or further qualitative assessment with Likert
scales to assess the value of the content of the tip sheet. Finally, the perceived severity of
skin cancer/melanoma assessed among the FDRs as well other psychological factors and
the health professional’s ability to provide clear explanations [33] may influence the impact
of the intervention.
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5. Conclusions

Our trial did not provide evidence that a tip sheet added to the usual oral information
delivered to melanoma patients for their FDRs improved screening or sun-protection be-
haviors. Such behavior modification likely requires direct and more intensive personalized
and repeated interventions.

Supplementary Materials: The following supporting information can be downloaded at:
https://www.mdpi.com/article/10.3390/cancers14163864/s1, Supplementary Figure S1: The French
and English version of the tip sheet given to patients intended for their first-degree relatives; Sup-
plementary Table S1: Socio-demographic characteristics and melanoma risk factors of index cases at
inclusion by randomization group.

Author Contributions: Study conception and funding acquisition were led by L.M., M.B. and A.C.
Intervention delivery and investigation performed by G.Q., A.D., TL., YL.C, EW.-H, D.L, PC,
H.M. and L.M. Analysis was supervised by A.C. and performed by F.L.V.-A. The first draft of the
manuscript was written by D.M., A.C. and L.M. All authors have read and agreed to the published
version of the manuscript.

Funding: This research was funded by the French Cancer National Institute (Institut National du
Cancer, INCA_8186).

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the research ethics committee of CHRU Tours (no. 2016-s14).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: All data used in the study are available from the corresponding author
upon request.

Acknowledgments: To the patients and their first-degree relatives who took part in the study, to
Anne Rebion for data management and to Céleste Verne and Stéphanie Bonte for administrative and
technical support.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or
in the decision to publish the results.

References

1. Sung, H.; Ferlay, ].; Siegel, R.L.; Laversanne, M.; Soerjomataram, I.; Jemal, A.; Bray, F. Global Cancer Statistics 2020, GLOBOCAN
Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer J. Clin. 2021, 71, 209-249. [CrossRef]

2. Dyba, T;; Randi, G.; Bray, F; Martos, C.; Giusti, F.; Nicholson, N.; Gavin, A.; Flego, M.; Neamtiu, L.; Dimitrova, N.; et al. The
European cancer burden in 2020: Incidence and mortality estimates for 40 countries and 25 major cancers. Eur. . Cancer 2021, 157,
308-347. [CrossRef]

3.  Swetter, S.M.; Pollitt, R.A.; Johnson, T.M.; Brooks, D.R.; Geller, A.C. Behavioral determinants of successful early melanoma
detection. Cancer 2012, 118, 3725-3734. [CrossRef]

4. Kovalyshyn, I.; Dusza, S.W.; Siamas, K.; Halpern, A.C.; Argenziano, G.; Marghoob, A.A. The impact of physician screening on
melanoma setection. Arch. Dermatol. 2011, 147, 1269-1275. [CrossRef] [PubMed]

5. Dessinioti, C.; Geller, A.C.; Stergiopoulou, A.; Swetter, S.M.; Baltas, E.; Mayer, ].E.; Johnson, T.M.; Talaganis, J.; Trakatelli, M.;
Tsoutsos, D.; et al. Association of skin examination behaviors and thinner nodular vs superficial spreading melanoma at diagnosis.
JAMA Dermatol. 2018, 154, 544-553. [CrossRef] [PubMed]

6.  Wernli, K.J.; Henrikson, N.B.; Morrison, C.C.; Nguyen, M.; Pocobelli, G.; Blasi, P.R. Screening for skin cancer in adults: Updated
evidence report and systematic review for the US preventive services task force. JAMA 2016, 316, 436—447. [CrossRef] [PubMed]

7.  Johansson, M.; Brodersen, J.; Gotzsche, P.C.; Jorgensen, K.J. Screening for reducing morbidity and mortality in malignant
melanoma. Cochrane Database Syst. Rev. 2019, 6, CD012352. [CrossRef]

8. Buja, A.; Sartor, G.; Scioni, M.; Vecchiato, A.; Bolzan, M.; Rebba, V.; Sileni, V.C.; Palozzo, A.C.; Montesco, M.; Del Fiore, P; et al.
Estimation of direct melanoma-related costs by disease stage and by phase of diagnosis and treatment according to clinical
guidelines. Acta Derm. Venerol. 2018, 98, 218-224. [CrossRef]

9.  Olsen, C.M.; Carroll, H.]J.; Whiteman, D.C. Familial melanoma: A meta-analysis and estimates of attributable fraction. Cancer

Epidemiol. Biomark. Prev. 2010, 19, 65-73. [CrossRef]


https://www.mdpi.com/article/10.3390/cancers14163864/s1
http://doi.org/10.3322/caac.21660
http://doi.org/10.1016/j.ejca.2021.07.039
http://doi.org/10.1002/cncr.26707
http://doi.org/10.1001/archdermatol.2011.181
http://www.ncbi.nlm.nih.gov/pubmed/21768448
http://doi.org/10.1001/jamadermatol.2018.0288
http://www.ncbi.nlm.nih.gov/pubmed/29710122
http://doi.org/10.1001/jama.2016.5415
http://www.ncbi.nlm.nih.gov/pubmed/27458949
http://doi.org/10.1002/14651858.CD012352.pub2
http://doi.org/10.2340/00015555-2830
http://doi.org/10.1158/1055-9965.EPI-09-0928

Cancers 2022, 14, 3864 12 of 12

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.
24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Ford, D.; Bliss, ] M.; Swerdlow, A.].; Armstrong, B.K.; Franceschi, S.; Green, A.; Holly, E.A.; Mack, T.; MacKie, R.M.; Osterlind,
A. Risk of cutaneous melanoma associated with a family history of the disease.The Interventional Melanoma Analysis Group
(IMAGE). Int. ]. Cancer 1995, 62, 377-381. [CrossRef]

Rhodes, A.R.; Weinstock, M. A ; Fitzpatrick, T.B.; Mihm, M.C., Jr.; Sober, A.]. Risk factors for cutaneous melanoma. A practical
method of recognizing predisposed individuals. JAMA 1987, 258, 3146-3154. [CrossRef]

ALD n° 30. Guide Médecin sur le Mélanome Cutané. Available online: https://www.has-sante.fr/upload/docs/application/
pdf/201203/ald_30_guide_melanome_web.pdf (accessed on 20 April 2022).

Losina, E.; Walensky, R.P.; Geller, A.; Beddingfield, FE.C., 3rd; Wolf, L.L.; Gilchrest, B.A.; Freedberg, K.A. Visual screening for
malignant melanoma, a cost-effectiveness analysis. Arch. Dermatol. 2007, 143, 21-28. [CrossRef]

Coroiu, A.; Moran, C.; Bergeron, C.; Thombs, B.D.; Geller, A.C.; Kingsland, E.; Kérner, A. Operationalization of skin self-
examination in randomized controlled trials with individuals at increased risk for melanoma: A systematic review. Patient Educ.
Couns. 2020, 103, 1013-1026. [CrossRef]

Bowen, D.J.; Hay, J.L.; Mayer, J.; Kuniyuki, A.; Meischke, H.; Harris, J.; Asgari, M.; Shoveller, J.; Press, N.; Burke, W. Predictors of
recruited melanoma families into a behavioral intervention project. Contemp. Clin. Trials 2012, 33, 85-92. [CrossRef]

Bowen, D.J.; Albrecht, T.; Hay, J.; Eggly, S.; Harris-Wei, J.; Meischke, H.; Burke, W. Communication among melanoma family
members. |. Health Commun. 2017, 22, 198-204. [CrossRef]

Hay, J.; Shuk, E.; Brady, M.S.; Berwick, M.; Ostroff, J.; Halpern, A. Family communication after melanoma diagnosis. Arch.
Dermatol. 2008, 144, 553-554. [CrossRef]

Oliveria, S.A.; Heneghan, M.K.; Halpern, A.C.; Hay, J.L.; Geller, A.C. Communication about family members’ risk of melanoma:
Self-reported practices of dermatologists in the United States. Arch. Dermatol. 2012, 148, 621-627. [CrossRef]

Berton, M.; Perrinaud, A.; Samimi, M.; Delaplace, M.; Vaillant, L.; Machet, L. Utilité d"une fiche de conseils pour la photoprotection
et le dépistage des patients et de leur famille apres un diagnostic de mélanome. Ann. Dermatol. Venereol. 2013, 140, S407-5408.
[CrossRef]

Caille, A ; Kerry, S.; Tavernier, E.; Leyrat, C.; Eldridge, S.; Giraudeau, B. Timeline cluster: A graphical tool to identify risk of bias
in cluster randomised trials. BM] 2016, 354, i4291. [CrossRef]

Zeger, S.L.; Liang, K.Y. Longitudinal data analysis for discrete and continuous outcomes. Biometrics 1986, 42, 124-130. [CrossRef]
Eldridge, S.; Kerry, S.M. A Practical Guide to Cluster Randomised Trials in Health Services Research; John Wiley & Sons: Chichester,
UK, 2011.

Ridout, M.S.; Demetrio, C.G.B.; Firth, D. Estimating Intraclass Correlation for Binary Data. Biometrics 1999, 55, 137-148. [CrossRef]
Manne, S.; Fasanella, N.; Connors, .; Floyd, B.; Wang, H.; Lessin, S. Sun protection and skin surveillance practices among relatives
of patients with malignant melanoma: Prevalence and predictors. Prev. Med. 2004, 39, 36—47. [CrossRef]

Sarikaya Solak, S.; Yondem, H.; Cicin, I. Evaluating sun protection behaviors and skin self-examination practices among the
family members of melanoma patients in Turkey: A cross-sectional survey study. Dermatol. Ther. 2020, 33, €14268. [CrossRef]
Geller, A.C.; Emmons, K.M.; Brooks, D.R.; Powers, C.; Zhang, Z.; Koh, H.K.; Heeren, T.; Sober, A]J; Li, E; Gilchrest, B.A. A
randomized trial to improve early detection and prevention practices among siblings of melanoma patients. Cancer 2006, 107,
806-814. [CrossRef]

Manne, S.; Jacobsen, P.B.; Ming, M.E.; Winkel, G.; Dessureault, S.; Lessin, S.R. Tailored versus generic interventions for skin cancer
risk reduction for family members of melanoma patients. Health Psychol. 2010, 29, 583-593. [CrossRef]

Bowen, D.J.; Hay, J.; Meischke, H.; Mayer, ].A.; Harris-Wali, J.; Burke, W. Randomized trial of a web-based survivor intervention
on melanoma prevention behaviors of first-degree relatives. Cancer Causes Control 2019, 30, 225-233. [CrossRef]

Rodriguez, V.M.; Berwick, M.; Hay, ].L. Communication about melanoma and risk reduction after melanoma diagnosis. Psycho-
Oncology 2017, 26, 2142-2148. [CrossRef]

Oliveria, S.A.; Shuk, E.; Hay, J.L.; Heneghan, M.; Goulart, ] M.; Panageas, K.; Geller, A.C.; Halpern, A.C. Melanoma survivors,
health behaviors, surveillance, psychosocial factors, and family concerns. Psycho-Oncology 2013, 22, 106-116. [CrossRef]
Loescher, L.J.; Crist, ].D.; Siaki, L.A. Perceived intrafamily melanoma risk communication. Cancer Nurs. 2009, 32, 203-210.
[CrossRef]

McWhirter, J.E.; Hoffman-Goetz, L. Visual images for patient skin self-examination and melanoma detection: A systematic review
of published studies. ]. Am. Acad. Dermatol. 2013, 69, 47-55. [CrossRef]

Loescher, L.J.; Crist, ].D.; Cranmer, L.; Curiel-Lewandrowski, C.; Warneke, ].A. Melanoma high-risk families” perceived health
care provider risk communication. J. Cancer Educ. 2009, 24, 301-307. [CrossRef] [PubMed]


http://doi.org/10.1002/ijc.2910620403
http://doi.org/10.1001/jama.1987.03400210088032
https://www.has-sante.fr/upload/docs/application/pdf/201203/ald_30_guide_melanome_web.pdf
https://www.has-sante.fr/upload/docs/application/pdf/201203/ald_30_guide_melanome_web.pdf
http://doi.org/10.1001/archderm.143.1.21
http://doi.org/10.1016/j.pec.2019.12.009
http://doi.org/10.1016/j.cct.2011.09.016
http://doi.org/10.1080/10810730.2016.1259374
http://doi.org/10.1001/archderm.144.4.553
http://doi.org/10.1001/archdermatol.2011.2515
http://doi.org/10.1016/j.annder.2013.09.100
http://doi.org/10.1136/bmj.i4291
http://doi.org/10.2307/2531248
http://doi.org/10.1111/j.0006-341X.1999.00137.x
http://doi.org/10.1016/j.ypmed.2004.02.028
http://doi.org/10.1111/dth.14268
http://doi.org/10.1002/cncr.22050
http://doi.org/10.1037/a0021387
http://doi.org/10.1007/s10552-018-1096-y
http://doi.org/10.1002/pon.4315
http://doi.org/10.1002/pon.2059
http://doi.org/10.1097/NCC.0b013e31819ae11c
http://doi.org/10.1016/j.jaad.2013.01.031
http://doi.org/10.1080/08858190902997290
http://www.ncbi.nlm.nih.gov/pubmed/19838889

	Introduction 
	Materials and Methods 
	Design 
	Setting, Participants and Data Collection 
	Selection Criteria for CM Patients and FDRs 
	Randomization, Intervention and Control Procedures 
	Outcomes 
	Statistical Analysis 
	Ethics 

	Results 
	Study Population 
	Information Transmission as Reported by Index Cases 
	Information Transmission as Reported by FDRs 
	Primary Outcome 
	Secondary Outcomes 

	Discussion 
	Primary and Secondary Outcomes 
	Strengths and Limitations 

	Conclusions 
	References

