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Abstract

Background. Although health mediation is widely studied in the U.S. through community health
worker programs, evidence on their effectiveness in promoting cancer screening in Europe is
limited. Since 2022, the “713 en Santé” program has implemented a multicomponent health
mediation intervention — combining educational activities, outreach strategies, and navigation
support — in socioeconomically disadvantaged neighbourhoods of Marseille, France. This study
evaluates the effectiveness of this program in promoting breast, colorectal, and cervical cancer

screening.

Methods. A controlled before-after design based on two cross-sectional surveys was conducted
in 2022 and 2024 in intervention or control neighbourhoods. Individuals aged 18-74 were
randomly selected and interviewed via door-to-door questionnaires. Weighting was applied to
account for stratified sampling and to align age and sex distributions with census data. Weighted
logistic regression models were fitted for each cancer screening to estimate the intervention’s

effects on uptake and awareness at both individual and population levels.

Findings. Overall, 4,523 individuals were included across the two cross-sectional surveys. The
program successfully reached individuals facing cumulative socioeconomic barriers to
healthcare access. No significant population-level effect was observed. At the individual level,
declared exposure to health mediation was associated with significantly higher uptakes of breast
and colorectal cancer screenings (breast: 54% vs. 74%, OR=2.3 [1.1-4.5]; colorectal: 30% vs.
50%, OR=2.8 [1.3-5.8]). In addition, colorectal cancer screening awareness was significantly

higher among exposed participants (83% vs. 93%, OR=8.1[2.1-31]).

Interpretation. This study provides the first evidence that a multicomponent health mediation
intervention could effectively promote breast and colorectal cancer screening in disadvantaged
French neighbourhoods. The study highlights screening-specific mechanisms of action that

should be considered to further optimize intervention effectiveness.

Funding. The survey was funded by the Regional Health Agency of Provence-Alpes-Cote d’Azur

and Santé publique France.
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Abbreviations

ARS Paca: Agence Régionale de Santé Provence-Alpes—-Cote d’Azur; CHW: community health
worker; HPV: Human Papilloma Virus; NS: native speaker; OR: odds ratio; SpF: Santé publique

France; WP: weighted percentage.

Key words

Health mediation; Community health worker; Cancer screening; Breast cancer; Mammography;

Colorectal cancer; Faecalimmunochemical test; Uterine cervical cancer; Cervical smear; HPV.
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Introduction

Reducing social inequalities in health is essential to progress through a more equitable
and just society. However, these disparities have increased over the past decade in Europe,
particularly in France'?. Community health workers (CHWS), predominantly implemented and
evaluated in low- and middle-income countries and in high-income Anglo-American settings, are
increasingly recognized in Europe as a promising intervention to mitigate social health

inequalities.®

To address its significant territorial and social inequities, France has defined ‘priority
neighbourhoods’ (quartiers prioritaires de la politique de la ville) focusing resources on areas with
high socioeconomic disadvantage®. In Marseille, the country’s second-largest city, 28% of the
population (243,471 individuals) reside in a priority neighbourhood?®. These neighbourhoods are
concentrated in the city centre (i.e., 1 to 3™ arrondissements) and the northern arrondissements
(i.e., 13" to 16™ arrondissements), creating a North-South divide. Residents in these priority
neighbourhoods have less access to healthcare (e.g., primary care physician, universal health
insurance coverage) and preventive services (e.g., cancer screening, vaccination), compared with
the rest of the city®.

Additionally, to reduce health inequalities in the central and northern arrondissements of
Marseille, the health mediation program called “713 en Santé” was launched in priority
neighbourhoods in October 2022 and is still ongoing in 2026. In France, health authorities
conceptualise health mediation as an expansion of the community health worker (CHW)
approach, focusing not on the actors themselves but on the goals and functions of the
intervention. Health mediation acts as a bridge between underserved populations and the
healthcare system, to improve access to health rights, prevention, care and is delivered by health
mediators, who may include CHWSs’. The “13 en Santé” program offers culturally appropriate
education sessions or information through outreach interventions, as well as social and health
navigation tailored to individual’s autonomy and needs. Outreach strategies include door-to-door
visits, street stands, or workshops conducted with partner organizations — either outside or
within healthcare facilities — to reach a broad population, particularly those most distant from
the healthcare system. The program aims to promote access to healthcare and preventive

services, including population-based cancer screenings programs.

In France, cancer is the leading cause of death among men and the second leading cause
among women®. France offers free screening programs for breast cancer (mammography

targeting women aged 50-74 years, every two years), colorectal cancer (faecal immunochemical
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88 test for adults aged 50-74 years, every two years), and uterine cervical cancer (two Pap smears
89 one-year apart and a third three years later for women aged 25-29 years, then a high risk human
90 papillomavirus (HR-HPV) PCR every five years for women aged 30-64)°. Eligible individuals receive
91 an invitation letter by mail to participate in cancer screening.
92 Despite the availability of these cancer screening programs, free of charge for all individual with
93 universal health coverage, uptake has shown substantial territorial and social disparities, as seen
94 in Marseille. First, screening rates in Marseille are consistently lower than regional and national
95 levels; for example, most recent colorectal cancer screening uptake rates reached 25.1% in
96  Marseille, compared with 30.9% regionally and 34.2% nationally'®"". Second, differences were
97 observed across screening programs at the city level, with uptake ranging from 25.4% for
98 colorectal cancer (2021-2022) to 47.5% for cervical cancer (2020-2022) and 58.2% for breast
99 cancer (2021-2022)"°. Third, disparities following clear geographic and socioeconomic gradients
100  were also observed within the city. In 2021-2022, breast cancer screening uptake in the central
101 and northern arrondissements was estimated at 52.8% among individuals with paid
102 complementary health insurance, and 39% among those with subsidized complementary health
103  insurance thatis provided to people with the lowest incomes’®'2. Conversely, in the southern part
104  of the city, uptakes reached 64.2% and 44%, respectively'®. Accordingly, and in alignment with
105 regional health authorities, the promotion of population-based cancer screening programs was

106 established as a priority of the “73 en Santé” health mediation program.

107 The effectiveness of CHW programs—or of navigation, educational, or outreach
108 interventions that constitute core components of CHW models—in promoting cancer screening
109 uptake has been predominantly investigated in the United States, particularly through
110  randomized controlled trials'®'™. But CHW interventions generally targeted specific ethnic
111 communities or a single cancer screening program. Moreover, their efficacy may be influenced by
112  contextual factors, such as the healthcare system organization or cancer screening program™4,
113 In the United Kingdom, a community health and wellbeing worker intervention promoting
114 vaccination, cancer screening, and access to National Health Service services was implemented
115 at the household level in a deprived inner-London borough in 2021-2022. Preliminary findings
116 indicated a 40% higher service uptake in the intervention group compared with the control group
117  after six months of activity'®.

118 In continental Europe, evidence has remained scarce. To date, only one study conducted in
119 France tested a patient navigation intervention targeting the general population to improve

120  colorectal cancer screening uptake in 2011-2013". The study showed that, when implemented
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121 across all social strata, it modestly increased overall participation (OR=1.19 [95% CI: 1.10-1.29],

122 3.2% increase in participation rate), but also exacerbated social inequalities in screening rates'®.

123 This study aims to evaluate the effectiveness of a health mediation program —combining
124 educational, outreach, and navigation strategies — in promoting breast, colorectal, and cervical
125 cancer screening among underserved and under-screened populations living in
126 socioeconomically disadvantaged neighbourhoods in Marseille, France, representing, to our

127 knowledge, the first such study in Europe.

128

129 Methods

130 SETTING

131 At the request of the regional health authority (Agence Régionale de Santé Provence-
132  Alpes-Céte d’Azur, ARS-Paca), the “13 en Santé” health mediation program has been
133 implemented since October 2022 in Marseille by two operators: CORHESAN, supported by a
134 private nonprofit hospital, Hopital Européen, and a non-profit organization, Prospective &
135 Coopération, targeting nine priority neighbourhoods of the city centre; and SEPT, a non-profit
136 organization, targeting four priority neighbourhoods of the northern arrondissements'’. Teams
137 were composed of trained health mediators and nurses. They promote breast, cervical and
138 colorectal cancer screenings through educational sessions with various outreach strategies,
139 tailored information using motivational interviewing, and navigation support to mammography
140 centres, gynaecological consultations, or distribution of faecal occult blood testing kits (Sup.

141 method 1 p.5).

142

143  STUDY DESIGN

144 In parallel to this health mediation program, health authorities also commanded an
145 assessment of the intervention effectiveness primarily on cancer screening uptake and
146 secondarily on participants’ awareness. This was conducted using a before-and-after, control-
147  intervention design based on two repeated cross-sectional surveys conducted in 13 intervention
148 and 26 control neighbourhoods. Control neighbourhoods were defined as areas without planned
149 health mediation activities and were selected to be socioeconomically like the intervention

150 neighbourhoods (Sup. method 2, Sup. figure 1 p.5-6). The baseline survey (TO) was conducted

6
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151 before the start of the health mediation program from 18 August to 30 September 2022 in
152 intervention neighbourhoods, and from 28 August to 27 December 2022 in control areas. The
153 follow-up survey (T1) was conducted one year and half after the start of the health mediation
154 program in two phases due to operational reasons: the first phase (T1 P1) from 22 April to 20 June

155 2024, and the second phase (T1 P2) from 9 to 24 September 2024.

156 The anonymized questionnaires were validated by the Data protection officer of Santé
157 publique France (SpF) prior to the survey in accordance with the European General Data
158 Protection Regulation. The study was approved by the Hopital Européen ethics committee (No.

159  2025-08-05-13S).

160

161  PARTICIPANTS

162 Residents aged 18 to 74 years in both intervention or control neighbourhood were
163 randomly selected through door-to-door visits (Sup. method 3 p.6). While only individuals aged
164  25to 74 years were eligible for at least one of the targeted cancer screening programs, the 18-24-
165  year-old group was also included to evaluate vaccination outcomes. This article focuses on

166 results related to cancer screening promotion.

167

168 PROCEDURES

169 A knowledge-attitude-practice questionnaire on cancer screening and vaccination was
170 administered to participants. Outcomes related to breast, cervical, and colorectal cancer
171 screening awareness and uptake (i.e. screening up to date according to national guidelines) were
172 collected from participants using tablets. Individual information regarding socioeconomic
173 characteristics (i.e., self-reported gender, age, birthplace, mother tongue, education level,
174  occupational status, residential status) and general access to healthcare system (i.e., primary
175 care physician, receipt of cancer screening invitation) was also collected. During the T1 follow-up
176 survey, participants were also asked whether they had encountered a CORHESAN or SEPT health
177 mediator in the past and whether cancer screening programs and vaccination had been

178 discussed (Sup. table 1 p.7-8).

179
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180  STATISTICAL ANALYSIS

181 Statistical analyses were conducted using R 4.2.2 (R Development Core Team, R
182 Foundation for Statistical Computing, Vienna, Austria) and {ade4}, {survey}, {lme4} and {rpart}

183  packages'®?,
184  Study size

185 The sample size at baseline (T0) and follow-up (T1) was calculated using the estimated
186 baseline cancer screening uptake rates in the targeted arrondissements (46% for breast, 18% for
187  colorectal, and 32% for uterine cervical cancer)'®?'. An expected absolute increase of 10% in
188 uptake was assumed. Calculations accounted for the population structure of both intervention
189 and control neighbourhoods, including overlap among eligible groups??. Sample size estimation
190 was performed for a two-sided test with a type | error rate of 5% and a statistical power of 80%.

191 Participant recruitment was stratified by age, gender, and neighbourhood.

192  Socioeconomic profiles construction

193 To capture cumulative socioeconomic advantages or disadvantages, we constructed
194 participants profiles that summarized key characteristics (birthplace, mother tongue, education
195 level, occupational status, residential status). A socioeconomic profile was defined as a cluster
196 of individuals sharing similar socioeconomic patterns. To create these profiles, a multiple
197 component analysis followed by a hierarchical ascendant clustering was performed. Profile
198 imputation was carried out for individuals with at least one available socioeconomic
199  characteristic using a decision tree built through recursive partitioning, which enabled assigning

200 individuals to the most probable profile based on their available characteristics.

201  Weighting based on census data and stratification sampling

202 Individual weighting was applied to account for the three-level stratification and the
203 distribution of the general population by age and sex in the included neighbourhoods, based on
204 census data and using {survey} package®. All percentages were estimated using the applied

205 survey weights.

206  Weighted modelling

207 Weighted logistic regression models were performed separately for breast, colorectal, and
208 cervical cancer screenings to estimate the effect of the health mediation intervention on
209 screening uptake and awareness at both the population and individual levels. Population-level

210 effects were estimated by comparing screening uptake or knowledge between control and


https://doi.org/10.64898/2026.03.06.26347781
http://creativecommons.org/licenses/by/4.0/

medRxiv preprint doi: https://doi.org/10.64898/2026.03.06.26347781; this version posted March 6, 2026. The copyright holder for this
preprint (which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in
perpetuity.
It is made available under a CC-BY 4.0 International license .

211 intervention neighbourhoods, before and after the implementation of the intervention. Individual-
212 level effects were estimated by comparing participants who reported having encountered a health
213 mediator with those who had not, regardless of their home neighbourhood. Effect estimates were
214 adjusted for individual confounding factors in multivariate models, including age, socioeconomic
215 profile, access to a primary care physician, receipt of the screening invitation letter, residential
216 arrondissement, and gender, when appropriate.

217 Secondary weighted multivariate analyses were conducted to highlight individual characteristics
218 associated with general access to healthcare (i.e., primary care physician, receipt of the screening

219 invitation letter) and with reporting an encounter with a health mediator.

220

221  ROLE OF THE FUNDING SOURCE

222 The TO and T1 cross-sectional surveys were funded by ARS-Paca (no. C2022000).
223 Epidemiological analyses and results interpretation were primarily funded by SpF (no.
224  23DIRA031-0). Two coauthors affiliated to ARS-Paca played a marginal role in the study design
225 and participated in results interpretation and revision of the final version of the manuscript. Six
226 authors affiliated with SpF played a key role in the study design and participated in results

227 interpretation and revision of the final version of the manuscript.

228

29 Results

230  PARTICIPANTS DESCRIPTION

231 Overall, 4,530 individuals participated in both cross-sectional surveys. Seven
232 questionnaires were excluded due to missing neighbourhood information. Thus, 4,523 individuals
233 were included in the final analysis of the two cross-sectional surveys and 4,095 (90.54%) were
234 eligible to at least one cancer screening (Table 1). Four socioeconomic profiles were identified
235 and labelled based on their predominant characteristics: “Native speaker renter” (NS renter)
236 regrouping 42.85% of the participants (n=1938); “Non-native speaker renter” (non-NS renter), with
237 35.55% (n=1608); “Native speaker homeowner” (NS homeowner) accounting for 10.90% (n=493);
238 and “Native speaker student” (NS student), representing 10.55% (n=477) (Table 1, Sup. Figures
239  2-7 p.9-14).

240
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241  WEIGHTED SAMPLE

242 Women aged over 40 years were overrepresented compared with the general population
243 (Sup. figure 8 p.15). To correct for sampling imbalance, a weighting was applied to each
244 participant —assigning higher weights to younger individuals and to men — which restored an age
245 and sex distribution comparable to the underlying population in each neighbourhood (Sup.
246  figures 9-10 p.16-17). Weighting slightly modified the distribution of socioeconomic profiles,
247 increasing the proportion of NS students in the T1 neighbourhoods. (Sup. figure 11 p.18).

248

249  ACCESS TO PRIMARY CARE PHYSICIAN AND RECEPTION OF SCREENING INVITATION
250 LETTERS

251 Most participants (weighted percentage (WP)=85.14%, n=4,000) reported having access
252 to a primary care physician (Sup. table 2 p.19). Access to a physician was significantly lower
253 among non-NS renters (WPs=82.07%, n=1403) compared with NS renters (WPs=88.81%, n=1764,
254 OR=0.58[0.42-0.79]) (Sup. table 2 p.19, sup. figure 12 p.20).

255 Overall, reported invitation letter receipt was highest for breast cancer screening, with 80.97% of
256 women (n=1,140), followed by colorectal cancer screening at 65.15% (n=1,488), and cervical
257 cancer screening (WP=53.30%, n=1,088) (Sup. tables 3-5 P.21,23,25). For all three cancer
258 screenings, hon-NS renters consistently reported significantly lower invitation letter receipt
259 compared with NS renters (breast: WPs=77.31% vs 89.55%, OR=0.38 [0.24-0.60]; colorectal:
260 WPs=57.75% vs 77.78%, OR=0.39 [0.28-0.55]; cervical: WPs=52.41% vs 69.33%, OR=0.45 [0.33-
261 0.61]) (Sup. tables 3-5, sup. figures 13-15 P.21-26). On the contrary, individuals who reported
262 access to a primary care physician significantly reported higher invitation letter receipt compared
263  with those who did not reported access to a physician (breast: WPs=86.68% vs 63.50%, OR=4.46
264  [2.24-8.89]; colorectal: WPs=73.73% vs 48.36%, OR=3.29 [1.85-5.85]; cervical: WPs=63.63% vs
265  40.21%, OR=2.57 [1.59-4.14]). Additionally, encountering a health mediator was significantly
266 associated with receipt of the screening invitation only for cervical cancer (WP=78.80%, n=65),
267 compared with participants who did not report such an encounter (WP=60.93%, n=1,008,
268 OR=2.00[1.03-3.88]).

269

10


https://doi.org/10.64898/2026.03.06.26347781
http://creativecommons.org/licenses/by/4.0/

medRxiv preprint doi: https://doi.org/10.64898/2026.03.06.26347781; this version posted March 6, 2026. The copyright holder for this
preprint (which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in
perpetuity.
It is made available under a CC-BY 4.0 International license .

270 HEALTH MEDIATOR ENCOUNTER

271 In the T1 survey, 12.78% (n=117) of participants in the intervention neighbourhoods
272 reported having encountered a health mediator, with exposure ranging from 18.21% (n=92) in the
273 central arrondissements to 5.53% (n=25) in the northern neighbourhoods. In the control
274 neighbourhoods, the encounter rate was 3.66% (n=46). Reported health mediator encounters
275  were significantly more frequent in the T1 P1 intervention neighbourhoods (WP=16.62%, n=96)
276 thaninthe T1 P1 control neighbourhoods (WP=3.80%, n=42, OR=5.43 [3.10-9.51]) (Figure 1, Sup.
277 table 6 p.27). In contrast, no significant difference was observed between the T1 P2 intervention
278 neighbourhoods (WP=3.65%, n=14) and T1 controls (OR=0.96 [0.43-2.12]). Non-NS renters
279  (WP=10.81%, n=88, OR=2.84 [1.63-4.96]) and NS students (WP=6.26%, n=15, OR=2.80 [1.25-
280 6.27]) were significantly more likely to report health mediator encounter than NS renters

281  (WP=3.68%, n=44).

282

283  POPULATION-LEVEL EFFECT OF HEALTH MEDIATION ON CANCER SCREENING UPTAKE

284 No effect of the health mediation program on cancer screening uptake was observed
285 when exposure was defined at the neighbourhood level: for all three cancers, uptake rates
286 remained stable over time — from TO to T1— and did not differ between intervention and control
287 neighbourhoods (Figure 2A, Figure 3, Sup. tables 7-9 p.28-30). Overall, reported uptake was
288 highest for cervical cancer screening (WP=71.34%, n=1408), followed by breast cancer screening
289 (WP=54.48%, n=738), and substantially lower for colorectal cancer screening (WP=29.90%,
290 n=678). No population-effect of health mediation was also observed on cancer screening

291 awareness (Sup. tables 10-12, sup. figures 16-18 p.31-36).

292

293  INDIVIDUAL-LEVEL EFFECT OF HEALTH MEDIATION ON CANCER SCREENING

294  Cancer screening uptake

295 When exposure was defined at the individual level in the weighted multivariate analysis,
296 participants reporting an encounter with a health mediator had significantly higher breast
297 (WP=73.62%, n=42) and colorectal (WP=50.01%, n=43) cancer screening uptakes compared with
298  those who had not (breast: WP=53.76%, n=679, OR=2.26 [1.12-4.54]; colorectal: WP=29.55%,
299 n=626, OR=2.75 [1.31-5.77]) (Figure 2B, Figure 3A-B, Sup. tables 7-8 p.28-29). However,

300 although an upward trend was observed, cervical cancer screening uptake was not significantly

11
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301 higher among participants who reported an encounter with a health mediator (encounter:
302 WP=83.46%, n=72; no encounter: WP=71%, n=1319; OR=1.79[0.82-3.89]) (Figure 2B, Figure 3C,
303  Sup.tables 9 p.30).

304 Reported access to a primary care physician was also significantly associated with
305 increased uptake in breast (with physician: WP=55.96%, n=721; without: WP=29.75%, n=17;
306 OR=3.90 [1.76-8.65]) and colorectal cancer (with physician: WP=31.35%, n=667; without:
307 WP=10.34%, n=10; OR=3.02 [1.26-7.26]) but not with cervical cancer screening (OR=1.39 [0.84-
308 2.30]) (Figure 3, sup. tables 7-9 p.28-30). Only receipt of screening invitation letter significantly
309 increased uptake for the three cancers (breast: 38.81% vs 58.83%, OR=2.52 [1.67-3.78];
310 colorectal: 11.92% vs 38.88%, OR=4.25 [2.74-6.58], cervical: 64.04% vs 79.05%, OR=2.20 [1.61-
311 3.00]).

312 Finally, age was associated with breast and cervical cancer screening uptake. Women
313 aged over 54 years had significantly higher uptake of breast cancer screening compared with
314  women aged 50-54 years (ORss.5e=0.51 [0.31-0.83], ORe0.62=0.50 [0.32-0.78], ORgs5.6s=0.62 [0.38-
315 1.01], OR77,=0.30 [0.19-0.49]) (Figure 3A, sup. table 7 p.28). Regarding cervical cancer
316 screening, women aged 30-39 were more likely to report being up to date than younger women

317  (ORs0.2=2.78 [1.43-5.41], ORss.30=2.29 [1.25-4.22]) (Figure 3C, sup. table 9 p.30).

318 Cancer screening awareness

319 Participants reporting an encounter with a health mediator had significantly higher
320 colorectal cancer screening awareness (WP=93.43%, n=86) compared with those who had not
321 (WP=82.81%, n=1753, OR=8.07 [2.10-30.96]) (Sup. table 10, sup. figure 16 p.31-32). No
322  significant effect of health mediation at individual level was observed for breast and cervical
323 cancer screening awareness (breast: OR=3.24 [0.43-24.16], cervical: OR=2.24 [0.64-7.85]) (sup.
324  tables 11-12, sup. figures 17-18 p.33-36). However, awareness of breast cancer screening was
325  very high overall, with 96.63% of women reporting that they were aware of the national program.
326 Overall, awareness reached 83.35% for colorectal cancer screening and 86.72% for cervical
327 cancer screening. Non-NS renters reported lower awareness for cancer screening compared with
328 NS renters for the three cancers (breast: OR=0.39 [0.16-0.96]; colorectal: OR=0.34 [0.21-0.54];
329 cervical: OR=0.26 [0.16-0.44]) (Sup. tables 10-12, sup figures 16-18 p.31-36).

330
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331 Discussion

332 This repeated cross-sectional study showed that the “73 en Santé” health mediation
333 program successfully targeted individuals facing cumulative socioeconomic barriers to
334 accessing health care (i.e., non-French native speakers, those with the lowest levels of education,
335 and those with the highest rates of unemployment or homemaking)?. These individuals reported
336 the lowest access to a primary care physician and the lowest receipt rates of cancer screening
337 invitation letters. The reduced receipt rate may reflect an actual lower likelihood of receiving the
338 letter — for example, due to unstable housing — or difficulties in understanding the content of the
339 invitation. Additionally, this study shows that health mediation may significantly increase
340 individual uptake of breast and colorectal cancer screening, with a 20-percentage-point gain. As
341 demonstrated by the multivariate analysis, this effect may suggest a complementary role of

342 health mediation alongside access to a primary care physician and receipt of the invitation letter.

343 The 20-percentage-point increase in cancer screening uptake associated with health
344 mediation is consistent with previous studies, although slightly higher than reported median
345 effects. A 2023 systematic review of CHW interventions effectiveness reported a medianincrease
346 of 11.5 percentage points for breast cancer screening (interquartile range: 5.5-23.5) and a slightly
347 lower median increase of 10.5 percentage points for colorectal cancer screening (interquartile
348 range: 4.5-17.5)"%, In contrast, despite an upward trend, no significant effect was observed in our
349 study, although this review also reported a median increase of 12.8 percentage points
350 (interquartile range: 6.4-21.0) for cervical cancer screening. A 2017 meta-analysis similarly
351 demonstrated beneficial effects of community-based interventions across breast, colorectal,
352 and cervical cancer screenings (OR=1.90 [1.60-2.26])**. Reported encounter with a health
353 mediator was associated with receipt of screening invitation only for cervical cancer, which may
354  suggest less precise targeting toward women already engaged with preventive care. Consistently,
355 women aged 30-39 — who are more likely to have regular gynaecological follow-up related to
356 childbearing — appeared more often up to date than other eligible women, indicating that

357  targeting younger and older age groups may enhance intervention effectiveness.

358 By combing multicomponent interventions, the “13 en Santé” health mediation program
359 may promote cancer screening through multiple mechanisms of action and by mobilizing diverse
360 levers. First, providing tailored educational sessions or information — using motivational
361 interviewing techniques — may enhance intrinsic motivation by addressing three fundamental
362 needs (competence, autonomy, and relatedness) and can be further reinforced through

363 navigation support when needed? ?. Second, navigation support helps address contextual
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364 barriers — whether perceived or real, social or related to accessing the healthcare system —that
365 may hinder individuals from translating intention into action?®?%. As a matter of fact, health
366 mediation appeared associated with increased awareness only for colorectal cancer screening,
367  whereas breast cancer awareness was already very high in our sample. This suggests differential
368 mechanisms of action: for colorectal cancer, both raising awareness through tailored education
369 and providing navigation support to overcome barriers appear necessary, while for breast cancer,
370 theintervention may act primarily by helping individuals resolve practical barriers rather than by
371 increasing awareness.

372 No effect of health mediation or primary care physician access was observed on cervical cancer
373 screening uptake. The absence of an effect of primary care physicians on cervical cancer
374  screening in French urban settings is consistent with litterature®. This finding highlights the
375 central role of specialists — gynaecologists and midwives — in this screening pathway and
376 underscores that its uptake driving mechanisms differ from those for breast and colorectal
377 cancers. Furtherresearchis needed to identify the specific mechanisms that should be integrated
378 into health mediation strategies to improve their effectiveness in promoting cervical cancer

379  screening.

380 This study has a major strength in enabling assessment of the intervention through
381 exposure defined at both the individual and neighbourhood levels, allowing simultaneous

382 evaluation of individual- and population-level effects.

383 It also has several limitations. First, although the intervention was concentrated within the
384  designated intervention neighbourhoods, it may not have been sufficient to prevent dilution
385 effects across time and space. In the northern intervention neighbourhoods — where activities
386 were primarily conducted through workshops and focus groups — health mediators may have
387 interacted with individuals residing in adjacent areas, including control or non-included
388 neighbourhoods, thereby diluting the measurable effect of the intervention. Second, although
389 4,523 individuals were interviewed, it represented only about 6% of the total population of the
390 included neighbourhoods. Third, the T1 follow-up survey was conducted in two phases for
391 operationalreasons (i.e., completion of missing questionnaires in Phase 2 due to time constraints
392 during Phase 1), which may have influenced observed screening uptakes. Although survey phase
393 was accounted for in the statistical models, this two-phase data collection may have reduced
394 statistical power to detect population-level effects. Combined with the potential dilution effects
395 described above and the limited population coverage, this may have constrained the study’s

396 ability to identify an effect at the population level. Further studies using more comprehensive
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397 medico-administrative data from the French National Health Insurance are underway to confirm
398  thesefindings.

399 In addition, questionnaire administration relied on door-to-door visits, which alighed with the
400 main outreach strategy in the city centre but notin the northern neighbourhoods. This discrepancy
401 may partly explain the lower reported encounter rates in Northern areas, as interviewed
402 individuals may have been less representative of the populations reached by the intervention,
403  thereby potentially limiting the observed effectiveness of the program.

404  Other limitations are inherent to surveys based on self-reported outcomes. First, recall bias may
405 have led to underestimation of health mediator encounters, limiting the assessment of
406 intervention effects. Second, social desirability bias may have resulted in overestimation of
407 screening uptake rates. Finally, a limitation of this study is inherent to observational quasi-
408 experimental design, which does not allow for establishing a causal relationship between

409 exposure to the intervention and increasing screenings uptake.

410

411 Conclusion

412 This study provides the first evidence that a multicomponent health mediation
413 intervention may effectively promote breast and colorectal cancer screening among underserved
414  and under-screened populations living in socioeconomically disadvantaged urban
415 neighbourhoods in France. These findings position health mediation as a promising strategy to
416 reduce persistent inequalities in cancer prevention. Further research using comprehensive
417 medico-administrative data and strengthened implementation frameworks is needed to refine
418 intervention mechanisms, enhance scalability, and ultimately maximize its impact on screening

419 uptake and population health.
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Figures and tables

Table 1. Baseline and follow-up characteristics of participants in control and intervention

neighbourhoods (unweighted), n (%).

Figure 1. Factors associated with participants reporting an encounter with a health mediator

during the T1 survey, in the weighted multivariate analysis.

Figure 2. Effect of health mediation on cancer screening (A) at the population level and, (B) at the

individual level.

Figure 3. Factors associated with up-to-date cancer screening in multivariate analysis. (A) Breast
cancer screening for women aged 50-74 years (n=1252). (B) Colorectal cancer screening for men
and women aged 50-74 years (n=1925). (C) Cervical cancer screening for women aged 25-64

years (n=1666).
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535 Table 1. Baseline and follow-up characteristics of participants in control and intervention
536 neighbourhoods (unweighted), n (%).

Overall
4523)

Baseline (T0)
Control Intervention

Follow-up (T1)
Control Intervention (n=

Operational information

Survey phases

PO (August-Dec. 2022)
P1 (April-June 2024)
P2 (Sept. 2024)
Missing data

Demographic characteristics

Gender
Man
Woman
Missing data’
Age
18-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
Arrondissement
1St

2nd

Srd

13th

14"

15t

16"

(n=1384,
30.60%)

1384 (100.00)

0 (0.00)
0 (0.00)
0 (0.00)

544 (39.31)
840 (60.69)
0 (0.00)

139 (10.04)
146 (10.55)
108 (7.80)
130 (9.39)
92 (6.65)
112 (8.09)
153 (11.05)
141 (10.19)
110 (7.95)
106 (7.66)
147 (10.62)

86 (6.21)
132 (9.54)
461 (33.31)
208 (15.03)
111 (8.02)
243 (17.56)
143 (10.33)

Socio-economic characteristics

Birthplace
France

Abroad

Missing data
Mother tongue
French

Other

Missing data
Education level
Primary school
Secondary school
Undergraduate
Postgraduate
Other

Missing data
Occupational status
Employed

872 (63.01)
506 (36.56)
6(0.43)

868 (62.72)
506 (36.56)
10(0.72)

171 (12.36)
685 (49.49)
382 (27.60)
102 (7.37)
26 (1.88)
18 (1.30)

566 (40.90)

(n=1261,
27.88%)

1261 (100.00)

0 (0.00)
0 (0.00)
0 (0.00)

500 (39.65)
761 (60.35)
0 (0.00)

138 (10.94)
107 (8.49)
113 (8.96)

129 (10.23)
106 (8.41)
95 (7.53)

158 (12.53)
117 (9.28)
96 (7.61)
88 (6.98)
114 (9.04)

206 (16.34)
183 (14.51)
240 (19.03)
185 (14.67)
131 (10.39)
162 (12.85)
154 (12.21)

633 (50.20)
621 (49.25)
7(0.56)

643 (50.99)
608 (48.22)
10 (0.79)

198 (15.70)
564 (44.73)
371 (29.42)
76 (6.03)
29 (2.30)
23(1.82)

468 (37.11)

(n=981,
21.69%)

0 (0.00)
889 (90.62)
81 (8.26)
11(1.12)

325(33.13)
655 (66.77)
1(0.10)

81 (8.26)
99 (10.09)
69 (7.03)
68 (6.93)
53 (5.40)
61(6.22)
143 (14.58)
98 (9.99)
117 (11.93)
90(9.17)
102 (10.40)

69 (7.03)
91 (9.28)
339 (34.56)
155 (15.80)
64 (6.52)
156 (15.90)
107 (10.91)

574 (58.51)
398 (40.57)
9(0.92)

641 (65.34)
331(33.74)
9(0.92)

57 (5.81)
407 (41.49)
384 (39.14)

95 (9.68)

22 (2.24)

6(1.63)

400 (40.77)

(n=897,
19.83%)

0 (0.00)
583 (64.99)
281(31.33)

33(3.68)

317 (35.34)
579 (64.55)
1(0.11)

170 (18.95)
138 (15.38)
157 (17.50)
148 (16.50)
9(9.92)
105 (11.71)
90 (10.03)

500 (55.74)
395 (44.04)
2(0.22)

572 (63.77)
323(36.01)
2(0.22)

105 (11.71)
328 (36.57)
336 (37.46)
68 (7.58)
46 (5.13)
4(1.56)

370 (41.25)

2645 (58.48)
1472 (32.54)
362 (8.00)
44 (0.97)

1686 (37.28)
2835 (62.68)
2 (0.04)

428 (9.46)
439 (9.71)
353 (7.80)
391 (8.64)
301 (6.65)
327 (7.23)
597 (13.20)
439 (9.71)
433 (9.57)
373(8.25)
442 (9.77)
531 (11.74)
544 (12.03)
1197 (26.46)
696 (15.39)
395 (8.73)
666 (14.72)
494 (10.92)

2579 (57.02)
1920 (42.45)
24 (0.53)

2724 (60.23)
1768 (39.09)
31(0.69)

531 (11.74)

1984 (43.86)

1473 (32.57)
341 (7.54)
123 (2.72)
1(1.57)

1804 (39.89)
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Student
Homemaker
Retired
Unemployed
Other
Missing data

Residential status

Homeowner
Renter
Family
Other
Missing data

Socioeconomic profile?
Native speaker homeowner
Native speaker renter
Native speaker student
Non-native speaker renter

Missing data

Health mediation

Encounter with a health mediator

Not reported
Reported
Missing data

Access to healthcare system
Primary care physician

Without
With
Missing data

Breast cancer screening invitation (women aged 50-74 years, n=1438)

Not received
Received
Missing data

Colorectal cancer screening invitation (men and women aged 50-74 years,

Not received
Received
Missing data

Cervical cancer screening invitation (women aged 25-64 years, n=2118)

Not received
Received
Missing data

Cancer screening uptake

Breast cancer (women aged 50-74 years, n=1438)

Up to date

Not up to date

Missing data

Colorectal cancer (men and women aged 50-74 years, n=2284)

Up to date

Not up to date

Missing data

9 (6.43) 82 (6.50) 62 (6.32)
156 (11.27)  242(19.19) 154 (15.70)
292(21.10)  236(18.72) 216 (22.02)
154(11.13) 147 (11.66) 70 (7.14)

7 (6.29) 62 (4.92) 56 (5.71)
40 (2.89) 24 (1.90) 23 (2.34)
192 (13.87) 122(9.67)  182(18.55)
989 (71.46)  936(74.23) 684 (69.72)
142 (10.26) 143 (11.34)  86(8.77)
47 (3.40) 3(2.62) 16 (1.63)
4(1.01) 7 (2.14) 13(1.33)
159 (11.49) 8(6.98) 156 (15.90)
642 (46.39) 483 (38.30) 426 (43.43)
150 (10.84)  139(11.02)  86(8.77)
432(31.21)  550(43.62) 309 (31.50)
1(0.07) 1(0.08) 4(0.41)
1384 (100.00) 1261 (100.00) 896 (91.34)
0 (0.00) 0 (0.00) 46 (4.69)
0 (0.00) 0 (0.00) 39 (3.98)
196 (14.16)  175(13.88)  83(8.46)
1183(85.48) 1085 (86.04) 894 (91.13)
5 (0.36) 1(0.08) 4(0.41)
45 (11.42) 49 (14.63)  56(14.74)
318(80.71)  248(74.03) 307 (80.79)
31(7.87) 38 (11.34) 17 (4.47)
117(17.81)  137(23.91)  145(26.36)
470(71.54)  363(63.35) 355 (64.55)
70 (10.65) 73 (12.74) 50 (9.09)
187(30.11)  225(38.93)  158(32.92)
300(48.31) 239 (41.35) 278 (57.92)
134 (21.58)  114(19.72)  44(9.17)
191(48.48)  181(54.03) 224 (58.95)
188 (47.72)  140(41.79) 147 (38.68)
15(3.81) 14 (4.18) 9(2.37)
209(31.81)  170(29.67) 170 (30.91)
423(64.38)  375(65.45) 363 (66.00)
25(3.81) 28 (4.89) 17 (3.09)

Cervical cancer (women aged 25-64 years, n=2118

~ e~ o~ — o~ —~

Up to date 404 (65.06)  394(68.17) 340 (70.83)
Not up to date 182 (29.31) 144 (24.91) 125 (26.04)
Missing data 35 (5.64) 40 (6.92) 15(3.12)

Cancer screening awareness
Breast cancer (women aged 50-74 years, n=1438)

Aware
Not aware

379(96.19)
13 (3.30)

312(93.13)
23(6.87)

370(97.37)
7 (1.84)

54 (6.02)

141 (15.72)

209 (23.30)
71(7.92)
45 (5.02)
7(0.78)

104 (11.59)

653 (72.80)

114 (12.71)
22 (2.45)
4(0.45)

90 (10.03)
387 (43.14)
102 (11.37)
317 (35.34)
1(0.11)

748 (83.39)
117 (13.04)
32 (3.57)

55(6.13)
840 (93.65)
2(0.22)

44 (13.37)
267 (81.16)
18 (5.47)

n=2284)

147 (29.17)
300 (59.52)
57(11.31)

117 (26.65)
271(61.73)
51(11.62)

142 (43.16)
176 (53.50)
1(3.34)

129 (25.60)
367 (72.82)
8 (1.59)

270 (61.50)
142 (32.35)
27 (6.15)

307 (93.31)
1(6.38)
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287 (6.35)
693 (15.32)
953 (21.07)
442 (9.77)
250 (5.53)
94 (2.08)

600 (13.27)

3262 (72.12)

485 (10.72)
118 (2.61)
58 (1.28)

493 (10.90)
1938 (42.85)
477 (10.55)
1608 (35.55)
7(0.15)

4289 (94.83)
163 (3.60)
1(1.57)

509 (11.25)
4002 (88.48)
12 (0.27)

194 (13.49)
1140 (79.28)
104 (7.23)

546 (23.91)
1488 (65.15)
250 (10.95)

687 (32.44)
1088 (51.37)
343 (16.19)

738 (51.32)
651 (45.27)
49 (3.41)

678 (29.68)
1528 (66.90)
78 (3.42)

1408 (66.48)

593 (28.00)
117 (5.52)

1368 (95.13)
64 (4.45)
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Missing data 2(0.51) 0(0.00) 3(0.79) 1(0.30) 6(0.42)
Colorectal cancer (men and women aged 50-74 years, n=2284)

Aware 562 (85.54) 456 (79.58) 481 (87.45) 386 (76.59) 1885 (82.53)
Not aware 93 (14.16) 116 (20.24) 63 (11.45) 116 (23.02) 388 (16.99)
Missing data 2(0.30) 1(0.17) 6(1.09) 2(0.40) 11 (0.48)
Cervical cancer (women aged 25-64 years, n=2118)

Aware 524 (84.38) 472 (81.66) 427(88.96) 386(87.93) 1809 (85.41)
Not aware 94 (15.14) 105(18.17) 46 (9.58) 48 (10.93) 293 (13.83)
Missing data 3(0.48) 1(0.17) 7 (1.46) 5(1.14) 16 (0.76)

1, missing data corresponded to a participant declaring undifferentiated gender, but due to low total headcount and
statistical limit, we couldn’t consider this category in our analysis.

2,variable constructed from the following socioeconomic characteristics: birthplace, mother tongue, educational level,
occupational status and residential status.

Neighborhood by TP Control “1 ref)
survey phase T1 P1 Intervention s mpiees)
T1 P2 Control b 0.72(0.15-3.46)
T1 P2 Intervention - 31(0.50-3.40)
Primary care Without * (ref)
physician With T2 0.71-6.30)
Gender e “1 e
Woman _.’W—W .67)
18-24 "1 (ref)
25-29 © 060 0.22-1.63)
30-34 1.02 (0.35-2.92)
Age 3539 574 (0.75-0.94)
40-44 5 19(0776.24)
4549 5 01(0.725.65)
50-54 501 (0.705.77)
5559 55 (0.74517)
60-64 5 0074583
65-69 56 (0.62442)
70-74 ® 52 (0.47-4.96)
Native speaker renter 1'1 (ref)
FS’:‘)chlicl)eeccnomlc Native speaker homeowner W) (0.69-3.44)
Native speaker student *5 50 (1.25-6.27)
Non-native speaker renter —'m'-zlss)
1st ®1 (ref)
Arrondissement 23:2 o (0-22-2.30)
1.59 (0.76-3.30)
13th 51 0.753.45)
14th 55 062387)
15th 1.00 (0.29-3.40)
16th a0 0 10.089)

0.1 1.0 10.0
OR

® Neighborhood by survey phase ® Gender ® Socioeconomic profiles
® Primary care physician ® Age ® Arrondissement

Figure 1. Factors associated with participants reporting an encounter with a health mediator

during the T1 survey, in the weighted multivariate analysis.
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547
548 Figure 2. Effect of health mediation on cancer screening (A) at the population level and, (B) at the

549 individual level.

550
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(A) Breast cancer screening
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Figure 3. Factors associated with up-to-date cancer screening in multivariate analysis. (A) Breast

cancer screening for women aged 50-74 years (n=1252). (B) Colorectal cancer screening for men

and women aged 50-74 years (n=1925). (C) Cervical cancer screening for women aged 25-64

years (n=1666).
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