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28 Abstract  

29 Background: The ECAIL trial, launched in 2017, targets hard-to-reach families and evaluates a 

30 multicomponent childhood obesity prevention intervention. At a maternity hospital in Lille, France, 

31 healthcare providers screened pregnant women experiencing social vulnerability, and dietitians delivered a 

32 home-based intervention until age 2. The COVID-19 pandemic led to a six-month suspension in 2020. This 

33 study compared eligibility and participation before the pandemic and after resumption, and examined how 

34 the pandemic and subsequent cost-of-living crisis shaped implementation and reach.

35 Methods: We analyzed 5,744 eligibility questionnaires distributed at the maternity ward. Inclusion criteria 

36 included ≥1 indicator of social vulnerability (e.g., socioeconomic disadvantage, precarious housing, or social 

37 isolation). To capture implementation experiences, a psychosocial researcher conducted a focus group with 

38 six dietitians delivering the intervention; it was recorded, transcribed, and analyzed thematically focusing on 

39 reach, acceptability, and adaptation.

40 Results: Eligibility increased from 29.7% (n=955) prepandemic to 33.6% (n=849) after resumption, while 

41 the distribution of vulnerability criteria remained similar across periods: 78.3% received social/medical 

42 benefits; employment was not the main source of household income for 58.7%; 24.4% experienced financial 

43 hardship; 14.7% reported social isolation; 6.0% lived in precarious housing; and 19.0% had three or more 

44 vulnerabilities. Participation among eligible women remained stable (24.6%; n=443). Qualitative findings 

45 indicated dietitians’ satisfaction and participants’ enthusiasm for the resumption of home visits, particularly 

46 in addressing social isolation. After resumption, the introduction of a pre-visit COVID-19 questionnaire 

47 reduced missed appointments. Converging qualitative and quantitative findings indicated sustained, and in 

48 some cases strengthened, provider engagement despite pandemic-related strain on hospital services.

49 Conclusions: This study shows that a complex intervention can maintain reach and acceptability through 

50 adaptive implementation under major contextual disruptions. The rapid resumption of home-based services 

51 emerged as a robust strategy for engaging and retaining socially disadvantaged families, highlighting the 

52 importance of flexible, context-sensitive approaches during social and economic crises.

53
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54 Trial registration: Clinicaltrials.gov NCT03003117; registration date: 21/12/2016; 

55 https://clinicaltrials.gov/study/NCT03003117

56

57 Keywords: COVID-19 pandemic, Food insecurity, Poverty, Social vulnerability, Pregnancy, First 1000 days, 

58 Childhood obesity prevention, Process evaluation, RE-AIM

59

60 Abbreviations: ECAIL, prEgnanCy and eArly Childhood nutrItion triaL; HCP, healthcare provider; Insee, 

61 National Institute of Statistics and Economic Studies; Inserm, National institute for health and medical 

62 research; RE-AIM, Reach, Effectiveness, Adoption, Implementation and Maintenance. 

63

64 Introduction

65 In 2020, the COVID-19 pandemic triggered a massive health crisis worldwide, accompanied by prolonged 

66 economic and social repercussions. Following the initial lifting of pandemic-related health restrictions and in 

67 the context of subsequent geopolitical shocks, including the invasion of Ukraine, energy and food prices 

68 surged across the Eurozone (1). Although governments implemented exceptional measures, this inflation 

69 reduced consumer purchasing power, especially among low-income households (2). In France, for example, 

70 according to the National Institute of Statistics and Economic Studies (Insee), the cost of the “food basket” 

71 rose more sharply for lower income households. This was partly because items like oils and other fatty 

72 products, representing a larger share of their food spending, were among the products most affected by 

73 inflation, with prices rising by about 30% in January 2023 compared with the previous year (3). Likewise, 

74 because transportation and housing make up a larger share of their consumption basket, these households 

75 were also more severely affected by rising energy prices (4). As a result, low-income households, who were 

76 already vulnerable before the shocks, were and continue to be disproportionately affected by these 

77 successive health and cost-of-living crises (5), illustrating a cumulative disadvantage often described as the 

78 poverty penalty (6). Moreover, the rise in poverty and food insecurity following the COVID-19 pandemic (7, 

79 8) has further exacerbated social, economic, and health inequalities (9, 10).
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80 Numerous studies have underscored the detrimental impact of the COVID-19 pandemic on health-related 

81 behaviors (such as physical activity, sedentary behaviors, and dietary intake), as well as on obesity and mental 

82 health in both adults and children (11-17). Far less attention, however, has been given to how such large-

83 scale disruptions have affected the implementation of ongoing public health interventions, particularly those 

84 targeting socially disadvantaged populations. From an implementation science perspective, understanding 

85 how implementation outcomes such as reach, engagement, and fidelity are sustained, adapted, or disrupted 

86 under crisis conditions remains a critical gap in the literature (18). Frameworks such as RE-AIM highlight the 

87 importance of examining reach, adoption, and implementation processes alongside effectiveness, 

88 particularly for interventions targeting socially disadvantaged groups (19, 20) that are considered “hard-to-

89 survey”, that is, populations who are not only difficult to sample, but also challenging to identify, reach, 

90 recruit, engage, and retain over time (21, 22).

91 We seek to address this gap by analyzing quantitative and qualitative data collected within the ongoing 

92 prEgnanCy and eArly Childhood nutrItion triaL (ECAIL), launched in 2017 in northern France (23). The 

93 overarching aim of ECAIL is to assess the effectiveness of a multilevel and multibehavioral intervention 

94 initiated during pregnancy that combines nutritional counseling with facilitated access to healthy foods at a 

95 reduced price, with the goal of promoting healthy lifestyle behaviors and preventing obesity in young children 

96 from underserved families. Building on an interdisciplinary and implementation-focused approach, the 

97 present study aims to (i) describe and compare eligibility and participation rates before the pandemic and 

98 after the trial resumed six months later, with particular attention to reach and its social patterning, and (ii) 

99 explore how the pandemic and subsequent cost-of-living crisis shaped the implementation of ECAIL, including 

100 adaptations to delivery and stakeholder engagement in the trial.

101

102 Methods

103 Study design and participants

104 ECAIL is an ongoing single-blind randomized controlled trial led by the French national institute for health 

105 and medical research (Inserm) and underway since 2017 in northern France to evaluate the effectiveness of 
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106 an existing program, named Malin (24), delivered by trained dietitians. Beyond its evaluative design, ECAIL is 

107 also a participatory action research project (25), co-created with members of the Malin nonprofit association 

108 and its historical stakeholders, namely the French Red Cross and two French pediatric societies (the French 

109 Society of Pediatrics and the French Association for Ambulatory Pediatrics), in close collaboration with 

110 investigators from the Lille University Hospital and the Valenciennes Hospital. This co-creation process aimed 

111 to enhance the intervention’s contextual relevance, feasibility, and acceptability for socially disadvantaged 

112 families, as well as its integration into existing care pathways. More details about the ECAIL trial design, 

113 intervention components, and implementation procedures are provided in the published protocol (23). 

114 Pregnant women were screened for eligibility during routine prenatal care at the maternity wards of Lille 

115 University Hospital (from March 2017 to April 2023; Fig 1), where 443 women were enrolled, and at 

116 Valenciennes Hospital. The present analysis focuses exclusively on the Lille site, as the Valenciennes center 

117 opened in June 2021, more than one year after the onset of COVID-19. 

118

119 Fig 1. Timeline of ECAIL trial implementation in the Lille investigation area. The ECAIL trial.

120

121 While waiting for their prenatal appointment, pregnant women were given an eligibility questionnaire 

122 (Supplementary document 1) by reception staff and completed it, covering all inclusion and exclusion criteria 

123 (Table 1). Healthcare providers (HCPs; e.g., midwives, nurses, or obstetricians) used this questionnaire to 

124 determine eligibility for the ECAIL trial. When a woman was deemed eligible, the HCP was expected, as part 

125 of the screening protocol, to contact a dietitian from the ECAIL implementation team by telephone. The 

126 dietitian then provided the woman and her partner (when present) with information about the study in 

127 person, immediately after the HCP appointment. Within the following week, the same dietitian contacted 

128 the eligible woman by telephone to assess her willingness to participate. If she agreed, an appointment was 

129 scheduled at her home (or another location of her choice) for the baseline visit during the third trimester of 

130 pregnancy. If the eligible woman declined participation, the dietitian recorded her reasons on the eligibility 

131 questionnaire.

132
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133 Table 1. Inclusion and exclusion criteria of the ECAIL study, which the eligibility questionnaire screened for. 

134 The ECAIL trial.

Inclusion criteria Exclusion criteria

• Pregnant woman at 3rd trimester of pregnancy, with health 

insurance coverage (national health insurance fund or state 

medical assistance);

• Age≥ 18 years;

• Lives in Lille, Valenciennes, or the surrounding areas;

• Willing and able to sign informed consent;

• Who, in the Investigator's judgment, is able to comply with 

the protocol and study procedures (including speaking French);

• Who currently faces social disadvantages, defined by the 

presence of ≥1 of the following social vulnerabilities: 

- receives social or medical benefits;

- the household's main source of income is not employment 

(but rather social benefits, friends/family, or none); 

- perceived financial hardship, i.e., experiences real 

financial hardship in meeting her needs, such as food, 

medication, rent, and bills;

- precarious housing, i.e., sheltered in a long-term 

rehabilitation center or in a social hotel; or lack of any of the 

following facilities: shower or bath, toilet, running water or 

heating system; 

- social isolation, i.e., planning to look after the baby on her 

own after birth, without a partner or other adult to help.

• Pregnant woman under guardianship;

• Participation in any other interventional clinical 

trial that is not compatible with the participation into 

the ECAIL study;

• No permanent mailing addresses; housed in 

emergency accommodation centers, hotels, portable 

dwellings or homeless;

• Unstable housing (has moved several times in 

the past 12 months or planning to move outside the 

study area before the child's first birthday); 

• Serious illness during pregnancy that could 

interfere with optimal participation in the ECAIL 

study;

• Hard drug use;

• Multiple pregnancy (≥3 fetuses).

135 A prescreening phase was implemented by the ECAIL dietitians to avoid the distribution of the eligibility 
136 questionnaire to pregnant women living outside the study area; aged <18 years; before 4 and after 7 months of 
137 gestation; or enrolled in another trial not compatible with participation into the ECAIL study.
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138

139 When the HCP failed to call an ECAIL dietitian, he or she transmitted the questionnaire at a later time, and 

140 a dietitian then contacted the woman by telephone to provide study information. Women were then offered 

141 a one-week reflection period, followed by an additional call to discuss participation. Importantly, the 

142 provision of study information face to face by dietitians, rather than exclusively by telephone, served as an 

143 indirect indicator of HCP engagement with the screening procedure. Moreover, as part of the co-creation 

144 process, the eligibility questionnaire was co-designed, pilot-tested, and iteratively refined with HCPs, and 

145 monthly coordination meetings were used to identify barriers and collectively develop solutions to support 

146 implementation.

147 During the baseline home visit, the mother-to-be provided written consent for the participation of the 

148 mother-child dyad, randomization was performed, and the inclusion process was formalized. Subsequently, 

149 participating families were followed up by dietitians, first at the maternity ward shortly after delivery, and 

150 then through five additional home visits until the child's second birthday, that is, at 3, 6, 12, 18, and 24 

151 months. 

152 Due to the COVID-19 pandemic, screening, inclusions, and home visits were suspended during the first 

153 national lockdown, which started on March 15, 2020 (Fig 1), when 140 families were actively under follow-

154 up in the study. To enable the safe continuation of the intervention, implementation adaptations were 

155 introduced upon resumption. Home visits (June 2020) and screening/inclusions (September 2020) resumed 

156 under an adapted delivery protocol. Dietitians contacted participants by telephone before each home visit 

157 to administer a questionnaire assessing COVID-19 symptoms within the previous three weeks and recent 

158 contact with a confirmed case. Dietitians had the option to consult a physician to decide whether to proceed 

159 with the visit or postpone it for two weeks. Before the pandemic, dietitians typically sent a text message prior 

160 to visits without requiring participant confirmation; this pre-visit telephone contact was introduced after 

161 resumption. During home visits, dietitians were required to comply with protective measures, including 

162 wearing masks, practicing hand hygiene, and maintaining social distancing, and participants were requested 

163 to do the same. These adaptations allowed the intervention to be delivered while maintaining feasibility and 

164 in-person contact with families.
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165

166 Data collection and measurements

167 Time periods

168 We defined two periods, namely prepandemic (March 2017 to March 2020; P0) and post-study 

169 resumption (September 2020 through April 2023). To capture temporal variation in implementation 

170 conditions, the post-resumption period was segmented into three periods of approximately one year 

171 (September-August) to reflect post-resumption yearly cycles; the final period was shorter due to the end of 

172 screening in April 2023 (Fig 1; P1, P2, and P3). 

173

174 Indicators of implementation

175 Drawing on the RE-AIM framework, the following indicators were selected: eligibility and participation as 

176 indicators of Reach; delivery modalities as indicators of Implementation and Adoption (as they reflect HCP 

177 engagement in screening and referral); and follow-up completion and adaptations as indicators of 

178 Implementation (19, 20).

179

180 Eligibility. The eligibility rate was calculated as the number of eligible pregnant women (according to the 

181 responses collected from the eligibility questionnaires) divided by the number of eligibility questionnaires 

182 completed by pregnant women and returned to the ECAIL dietitians. As a proxy for implementation processes 

183 and provider engagement, the mode of study information delivery by dietitians to eligible women was 

184 categorized as either in person or by telephone.

185 Participation. The participation rate was calculated as the number of actual inclusions in the ECAIL trial 

186 divided by the number of eligible pregnant women. Non-participation was classified into four categories: 

187 women who were unreachable; screening failures (i.e., cases in which inclusion could not be completed, 

188 regardless of the women's decision, due to timing constraints, pregnancy outcomes, or unforeseen exclusion 

189 criteria); refusals without stated reasons; and refusals with one or more reasons, recorded verbatim by ECAIL 

190 dietitians.
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191 Follow-up. Based on the theoretical number of follow-up visits expected to take place from trial 

192 commencement to the end of the screening in April 2023, we calculated the rate of skipped visits. We also 

193 calculated the rate of failed visits, defined as cases in which the dietitian found nobody at the participant’s 

194 home, expressed as the number of failed visits divided by the number of trips made by dietitians.

195

196 Indicators of social vulnerability

197 Six binary variables (yes/no) were defined using information available in the eligibility questionnaire: 

198 receipt of social or medical benefits; household main income not derived from employment; perceived 

199 financial hardship; social isolation; precarious housing; and experiencing ≥3 of these social vulnerabilities. 

200 The latter indicator was defined as the sum of the first five social vulnerability variables, with “yes” coded as 

201 1 and “no” as 0.

202

203 Focus group

204 A researcher in psychosocial sciences (DP) conducted an in-person focus group in May 2023 at the Lille 

205 University Hospital with the complete ECAIL implementation team, comprising six dietitians (including the 

206 coordinator), to explore the impact of the COVID-19 pandemic on trial implementation. Written informed 

207 consent was obtained from each dietitian.

208 Several considerations guided the use of a focus group (26, 27). First, the COVID-19 pandemic substantially 

209 disrupted usual implementation conditions, warranting an in-depth qualitative assessment alongside 

210 quantitative indicators. Second, dietitians were identified a priori as the most relevant stakeholders for this 

211 analysis, given their central role and sustained engagement with study participants throughout the 

212 intervention. Third, as the dietitians shared a common implementation context, a focus group facilitated the 

213 collection of shared perspectives, experiences, and adaptations. This method was particularly suited to 

214 capturing local contextual influences on intervention delivery.

215
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216 The ECAIL RCT has approval from the committee for protection of persons engaged in research (Comité 

217 de Protection des Personnes, CPP, 24/07/2014), the national advisory committee on information processing 

218 in health research (Comité consultatif sur le traitement de l'information en matière de recherche, CCTIRS, 

219 04/09/2014), the national data protection authority (Commission nationale de l'informatique et des libertés, 

220 CNIL, 15/06/2016). The protocol for the qualitative component was approved by the CPP the 28/06/2021. 

221 Written and signed consent were obtained from participants.

222

223 Analysis 

224 Quantitative analysis

225 In addition to the eligibility rate, we compared the following implementation-related indicators between 

226 the prepandemic and post-resumption periods: 

227 • among eligible women: participation rate, distribution of social vulnerability indicators, and mode of 

228 delivery of study information (in person or by telephone); 

229 • among nonparticipating women: distribution of the main reasons for not participating;

230 • among participating women: rates of both skipped and failed follow-up visits;

231 • among ineligible women: proportion presenting at least one indicator of social vulnerability, along with 

232 the distribution of their social vulnerabilities and exclusion criteria.

233 Two-sided χ2 tests were used for categorical variables. 

234 All analyses were conducted using RStudio (2022) (RStudio: Integrated Development Environment for R. 

235 RStudio, PBC, Boston, MA).

236

237 Qualitative analysis

238 DP manually transcribed the focus group verbatim and imported it into NVivo software. A thematic 

239 content analysis (28) was then conducted to identify key themes related to implementation context, 

240 disruptions, adaptations, and perceived mechanisms influencing reach and engagement. Relevant quotations 
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241 were assigned to corresponding themes and subthemes that reflected dietitians’ shared experiences of trial 

242 implementation during and after the pandemic.

243

244 Results

245 Results are presented across three RE-AIM–relevant dimensions in disrupted contextual conditions, 

246 namely Reach, Adoption, and Implementation.

247

248 Descriptive findings from the quantitative component 

249 Eligibility for the ECAIL trial 

250 In all, 5,744 pregnant women completed the eligibility questionnaire between March 2017 and April 2023 

251 at the Lille University Hospital maternity ward; 1,804 were deemed eligible for the ECAIL trial. Among the 

252 women screened, 29.7% (n=955) were eligible in the prepandemic period and 33.6% (n=849) post-

253 resumption (P=0.002). The eligibility rate remained consistently higher throughout the post-resumption 

254 observation period (P1–P3) (Fig 2). 

255

256 Fig 2. Rates of eligibility for the ECAIL trial (n=1,804), and rates of in-person delivery of study information 

257 (n=915) and participation (n=443) among eligible women according to the four study periods; 

258 prepandemic, P0: March 2017 to March 2020; post-resumption, P1: September 2020 to August 2021; P2: 

259 September 2021 to August 2022; P3: September 2022 to April 2023. The ECAIL trial, Lille investigation area.

260

261 Overall, no significant differences were observed in the distribution of social vulnerability indicators 

262 among eligible women between the prepandemic and post-resumption periods (Table 2): 78.3% received 

263 social or medical benefits; employment was not the main source of household income for 58.7%; 24.4% 

264 experienced financial hardship; 14.7% reported social isolation; 6.0% lived in precarious housing; and 19.0% 

265 presented three or more of these social vulnerabilities. However, when examined across post-resumption 

266 subperiods, Fig 3 shows that the proportion of eligible women for whom the main source of income in the 
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267 household did not derive from employment was highest during P1 (64.8%), as was the receipt of social or 

268 medical benefits (82.8%). The proportion of eligible women perceiving financial hardship was highest during 

269 P3 (29.3%). Only 50.7% of eligible women received information on the study in person from the ECAIL 

270 dietitians, rather than by telephone, but this rate was higher post-resumption (57.0% compared with 45.1% 

271 before the pandemic, Table 2). Fig 2 shows that this rate was highest during P1 (59.6%) and declined 

272 progressively to 51.7% in P3. 

273

274 Table 2. Distribution of social vulnerabilities and study implementation indicators among eligible women 

275 by period (%). The ECAIL trial, Lille investigation area.

March 2017 

to Apr 2023

(n=1,804)

March 2017 

to March 

2020

(n=955)

Sept 2020 

to Apr 

2023

(n=849)

P-value

Social vulnerabilities

Receives social or medical benefits 78.3 77.2 79.5 0.23

Household's main source of income is not employment 58.7 56.8 60.9 0.07

Perceived financial hardship 24.4 25.8 23.0 0.17

Social isolation 14.7 14.3 15.1 0.66

Precarious housing 6.0 5.5 6.6 0.35

≥ 3 social vulnerabilities 19.0 18.8 19.2 0.81

Study implementation indicators

Screening (n=1789)

In-person delivery of study information 50.7 45.1 57.0 <0.0001

Follow-up (n=444)

Theoretical number of visits expected 2316 919 1397

Skipped visits, % (n) 2.0 (46) 1.7 (16) 2.1 (30) 0.49

Failed visits, % (n) 3.0 (70) 4.9 (47) 1.7 (23) <0.001

276

 . CC-BY 4.0 International licenseIt is made available under a 
perpetuity. 

 is the author/funder, who has granted medRxiv a license to display the preprint in(which was not certified by peer review)preprint 
The copyright holder for thisthis version posted May 19, 2026. ; https://doi.org/10.64898/2026.05.14.26353230doi: medRxiv preprint 

https://doi.org/10.64898/2026.05.14.26353230
http://creativecommons.org/licenses/by/4.0/


13

277

278 Fig 3. Distribution of social vulnerabilities among eligible women (n=1,804) according to the four study 

279 periods; prepandemic, P0: March 2017 to March 2020; post-resumption, P1: September 2020 to August 

280 2021; P2: September 2021 to August 2022; P3: September 2022 to April 2023. The ECAIL trial, Lille 

281 investigation area.

282

283 Participation in the ECAIL trial 

284 Overall, 24.6% of eligible women consented to participate and were included in the trial, with no 

285 difference in participation rates between prepandemic and post-resumption periods. However, participation 

286 rose slightly during periods P1 (26.9%) and P2 (28.7%), before declining in period P3 (20.1%), falling below 

287 the prepandemic level observed in P0 (23.4%) (Fig 2). The distribution of social vulnerability and 

288 implementation-related indicators differed between participating and nonparticipating women (Table 3). 

289 Across both periods, women who agreed to participate more frequently reported perceived financial 

290 hardship and were more often informed about the study in person compared with those who declined.

291

292 Table 3. Characteristics of eligible women by participation status and study period (prepandemic and post-

293 resumption) (%). The ECAIL trial, Lille investigation area.

March 2017 - March 2020

n=955

Sept 2020 - Apr 2023

n=849

Participation
Non-

participation
P-value Participation

Non-

participation
P-value

Social vulnerabilities

Receives social or medical 

benefits

74.9 77.9 0.35 77.5 80.2 0.38

Household's main source of 

income is not employment 

57.8 56.4 0.71 57.7 62.0 0.25

Perceived financial hardship 37.2 22.3 <0.0001 29.7 20.6 0.005
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March 2017 - March 2020

n=955

Sept 2020 - Apr 2023

n=849

Participation
Non-

participation
P-value Participation

Non-

participation
P-value

Social isolation 15.7 13.9 0.51 14.4 15.3 0.75

Precarious housing 7.2 5.1 0.23 3.2 7.8 0.02

≥ 3 social vulnerabilities 24.7 16.9 0.01 17.1 19.9 0.36

Study implementation

In-person delivery of study 

information 

54.3 42.3 0.002 64.9 54.2 0.006

294

295 Nonparticipation in the ECAIL trial, despite eligibility

296 There was no major difference in the overall pattern of nonparticipation between the prepandemic and 

297 post-resumption periods: a majority of eligible women either remained unreachable or declined participation 

298 without providing a reason, while 29% gave at least one reason for nonparticipation (Fig 4). Screening failures 

299 primarily occurred when pregnancies were too advanced or births took place before the scheduled baseline 

300 visit, with the latter more frequent post-resumption, reflecting the suspension of the inclusion process during 

301 the first lockdown (Fig 5). Among women who provided reasons for nonparticipation, time and availability 

302 constraints were reported more frequently post-resumption, whereas partner or relative refusal and having 

303 older children were less common (Fig 6). 

304

305 Fig 4. Distribution of the four main reasons for nonparticipation in the study among eligible 

306 nonparticipating women (n=1345) by period (prepandemic and post-resumption). The ECAIL trial, Lille 

307 investigation area.

308

309 Fig 5. Characterization of screening failures by study period (prepandemic and post-resumption). The 

310 ECAIL trial, Lille investigation area.
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311

312 Fig 6. Distribution of the reasons for nonparticipation stated by 396 women by study period 

313 (prepandemic and post-resumption). The ECAIL trial, Lille investigation area.  Negative perceptions about 

314 the study include “Too long”, “Too constraining”, “Not useful”; Psycho-social issues include “Personal 

315 reasons”, “Overwhelmed”, “Too many problems to deal with”, “Health issues with a child or another family 

316 member”, “Too instable”, “Inability to plan ahead”; Participation in other studies includes in the past or 

317 currently. 

318

319 Ineligibility for the ECAIL trial despite social disadvantage

320 Among ineligible women, 19.1% (n=746) were identified as experiencing at least one social vulnerability 

321 (according to the eligibility questionnaire) but also met at least one exclusion criterion. Their profile of social 

322 vulnerability was overall more severe than that of eligible women, particularly regarding unemployment, 

323 perceived financial hardship, precarious housing, and accumulation of ≥3 of these social vulnerabilities 

324 criteria (Table 4). Furthermore, among socially disadvantaged but ineligible women, the proportion 

325 experiencing social isolation during their pregnancy increased from 15.0% prepandemic to 21.5% post-

326 resumption, while the proportion reporting precarious housing rose from 11.7% to 19.8%. Likewise, housing 

327 instability worsened across periods among socially vulnerable women meeting exclusion criteria: the 

328 proportion who had moved several times in the previous 12 months increased from 16.6% prepandemic to 

329 25.3% post-resumption, and the proportion living in emergency accommodation, portable dwellings, or who 

330 were experiencing homelessness increased from 7.1% to 15.4%.

331

332 Table 4. Distribution of inclusion and exclusion criteria among women facing social disadvantage ineligible 

333 for the ECAIL study by study period (%). The ECAIL trial, Lille investigation area.

 . CC-BY 4.0 International licenseIt is made available under a 
perpetuity. 

 is the author/funder, who has granted medRxiv a license to display the preprint in(which was not certified by peer review)preprint 
The copyright holder for thisthis version posted May 19, 2026. ; https://doi.org/10.64898/2026.05.14.26353230doi: medRxiv preprint 

https://doi.org/10.64898/2026.05.14.26353230
http://creativecommons.org/licenses/by/4.0/


16

March 2017 to 

Apr 2023

N=746

March 2017 to 

March 2020

n=453

Sept 2020 to 

Apr 2023

n=293

P-value

Inclusion criteria: social vulnerabilities

Receives social or medical benefits 75.1 77.0 72.0 0.12

Household's main source of income is not 

employment 
65.1 65.3 64.8 0.89

Perceived financial hardship 31.0 31.1 30.7 0.91

Social isolation 17.6 15.0 21.5 0.02

Precarious housing 14.9 11.7 19.8 0.002

≥ 3 social vulnerabilities 27.1 25.8 29.0 0.34

Exclusion criteria

Planning to move outside the study area 

before the child's first birthday
30.0 34.4 23.2 0.001

Moved several times in the past 12 months 20.0 16.6 25.3 0.004

Sheltered in emergency centers, portable 

dwellings or homeless
10.3 7.1 15.4 <0.001

Suboptimal understanding/speaking of French 20.6 17.9 24.9 0.02

Serious illness during pregnancy 18.2 17.9 18.8 0.15

Under guardianship 5.0 3.8 6.8 0.059

Multiple pregnancy (≥3 fetuses) 1.1 1.5 0.3 0.16

Hard drug use 2.4 1.8 3.4 0.15

334

335 Follow-up

336 From March 2017 to April 2023, only 2% (n=46) of the 2,316 expected follow-up visits were skipped, with 

337 no difference between prepandemic and post-resumption periods (Table 2). The rate of failed visits (the 

338 dietitian made the trip but the participant was not present) was, however, lower after the study resumed 

339 (1.7%) than before the COVID-19 outbreak (4.9%). 
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340

341 Findings from the qualitative component 

342 The focus group, which lasted 81 minutes, explored how COVID-19 affected home visit delivery, strategies 

343 to maintain relationships with participating families, the pivotal moment of the resumption of home visits, 

344 and the acceptability of the adapted health protocol for both dietitians and families. Table 5 presents the key 

345 themes and illustrative quotations. During the first lockdown, dietitians expressed uncertainty and concern 

346 about whether, when, and how the study would resume. Despite obstacles, they were resolute in 

347 implementing the study through home visits, arguing that the remote solutions developed during the 

348 lockdown did not fit the trial’s specific features. Their point of view was important in designing the 

349 subsequent adaptations, as they took part in discussions surrounding implementation under new constraints, 

350 and they anticipated resumption by maintaining contact with participants through telephone calls and 

351 newsletters. These adaptations appeared to have strengthened engagement and commitment when home 

352 visits became possible again. Both dietitians and participants (as reported by dietitians) expressed gladness 

353 at the resumption of the trial. The ECAIL study was prioritized by Lille University Hospital over other trials 

354 because of the social vulnerability of its participants. Dietitians reported that mothers described these visits 

355 as helping to alleviate social isolation, which had intensified during successive lockdowns. Dietitians did not 

356 perceive mask-wearing during hospital screenings or home visits as a barrier to women’s participation or to 

357 building rapport during follow-up visits, given the widespread use of masks at the time. Yet they allowed 

358 themselves to relax mask use during home visits, with mothers’ authorization, in cases where it hindered 

359 interactions with the child. Finally, the pre-visit COVID-19 risk assessment questionnaire was perceived as an 

360 effective implementation adaptation, helping to reduce failed visits and save time. 

361

362 Table 5. Qualitative themes retrieved from the group interview and mapped onto RE-AIM dimensions, 

363 with illustrative quotations
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RE-AIM 
dimension Themes Sub-themes Illustrative quotations

Implementation
Proactive 
relational 
continuity

“We stopped but we still kept contact, in any case I kept the link by phone 
with the ladies, especially when there were the visits that arrived, those of 
the three months, during that period, in any case I called all the ladies to 

explain to them that for the moment the ECAIL visits were stopped and that 
we would keep them informed, we even made a little note … the little 

newsletter with a little message to encourage them with our photos, it was 
still important to keep this link even if we didn’t really know what to say to 
them, but still to say that we were there and that they could contact us if 

necessary, that we were available by phone.” - Dietitian 1

Implementation

Theme 1. 
Maintaining 

contact 
with 

participants 
while visits 

were 
suspended Maintaining 

link facilitated 
commitment

“That was good, and after, contacting them again to restart the visits, 
adherence immediate.” - Dietitian 1

Adoption

Uncertainty 
regarding the 
resumption of 

home visits

“In any case, for me, it was a fear of telling myself how we were going to 
return to people afterward? Can we go back? Because it was so unclear at 

the beginning, everything was at a standstill … And therefore to tell ourselves 
how we are going to find the ladies? Do we leave them like this? […] Will we 
be able to resume? And if we resume will it always be, will it be the same?” - 

Dietitian 1

Reach

Participants’ 
happiness at 

the 
resumption of 

home visits

“The ladies were glad to see people again, and so, I remember that the 
schedule was full of visits because they were glad … the ladies were really, 
really happy to have someone come to the house because it was still the 

lockdown, so someone coming to the house to chat … glad to have a social 
link with someone from outside again, not having their family locked inside 

their apartment.” - Dietitian 2

Adoption Dietitians’ 
engagement “I was also glad to resume the visits.” - Dietitian 2

Implementation

Necessity of 
maintaining 

home-visits as 
a core feature 

of the 
intervention

“For us, with ECAIL visits, video calls aren’t even an option; we can’t do the 
visit via video (Dietictian 1). Not even phone calls? (DP). No (Dietitian 5). We 
can’t do a visit over the phone; it’s not possible. All the tools that were put in 

place as we went along just didn’t suit us (Dietitian 1)"

Implementation
Longer visits 

after 
resumption

“However, clearly, the visits, at least in my recollection, I'm not sure if it's 
biased by the fact that it's dated, but the visits lasted a long time.” - Dietitian 

2

Adoption

Theme 2. 
Resuming 

home visits

Prioritization 
of the ECAIL 

study 
resumption 

among other 
trials

“And many protocols for healthy volunteers didn't resume, didn't resume at 
that time. They made a real exception for the ECAIL study because of its 

specific audience, and we measured that there were more benefits in going 
back to people than waiting further to avoid the risk of contamination.” - 

Dietitian 5

Implementation

Health 
protocol as a 
condition for 

visit 
resumption

“It's true that we were allowed to resume visits in June only if we 
implemented this health protocol ... we had to implement this protocol to 

protect both the families and the dietitians.” - Dietitian 5

“We saw the ladies as part of the continuation of their prenatal consultation 
… it was something from everyday life [the mask] it was mandatory in public 
places, in public transportation … so it became customary, actually. So even 

more at the hospital, the place where it is necessary to wear the mask. So, as 
a result, I think that it was logical, well, it was the most logical place, and I 

don't think that it posed a problem for them, that it was a barrier.” - Dietitian 
1

Implementation

Theme 3. 
Adaptation 
of protocol

Acceptability 
of masks for 
participants

“In fact, it was an everyday thing, the mask eventually became part of daily 
life, so it wasn't something that presented a barrier.” - Dietitian 1
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RE-AIM 
dimension Themes Sub-themes Illustrative quotations

Acceptability 
of masks for 

children

“I can see that the mask is a barrier for the children, so I take it off in those 
situations; if I see that it’s too difficult for the child to see me with a mask on, 

I ask the lady if that’s possible” - Dietician 6
“It's true that we had this reflection, well, we arrived directly with the COVID 
questionnaire, there were many fewer trips with no one home, for nothing.” - 

Dietitian 3

Implementation

Pre-visit 
COVID-19 risk 
assessment 

questionnaire: 
reduction of 
missed visits 

and time-
saving

“So, this allowed for efficiency, and, well, it had unforeseen positive 
consequences, in the sense that there were fewer unnecessary trips for 

nothing, less time wasted.” - Dietitian 5

364

365

366 Discussion

367 This interdisciplinary study of an ongoing public health intervention among socially disadvantaged families 

368 provides implementation-relevant insights into the effects of the COVID-19 pandemic and the subsequent 

369 cost-of-living crisis. Interpreted through a RE-AIM lens (19, 20), our findings indicate that these contextual 

370 shocks expanded the pool of eligible individuals, enhancing the intervention’s relevance (Reach), without 

371 compromising provider Adoption or Implementation, and possibly reinforcing engagement during key phases 

372 of delivery. Quantitative and qualitative findings converged, showing shifts in eligibility and participation 

373 profiles alongside sustained involvement of both implementers and participants, resulting in a stable rhythm 

374 of home visits after resumption, with some parents eager to re-establish social contact. These health and 

375 economic shocks also affected socially disadvantaged families beyond those eligible for the ECAIL trial, 

376 exacerbating existing social and material vulnerabilities. Taken together, these findings point to robust 

377 implementation and short-term maintenance despite major contextual disruptions and inform the design of 

378 more resilient interventions.

379

380 Eligibility, ineligibility, and social vulnerabilities

381 Hauts-de-France is one of the regions with the highest poverty rates in France. According to Insee, in 2020, 

382 17.2% of its population live below the poverty line (29), compared with a national average of 13.6% (30). Of 

383 the region’s four districts, Nord (where Lille is located) has the highest poverty rate (18.4%) (29), reflecting 
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384 the sharp economic decline of the 1980s following the closure of coal mines and the collapse of the textile 

385 and steel industries (31). Its working population has long included a higher proportion of blue-collar and 

386 hourly workers than the national average (32, 33), and unemployment has remained relatively high (34). Only 

387 25.9% of the Hauts-de-France population held a postsecondary degree in 2020 (35), compared with 31.6% 

388 nationally (33). Furthermore, single parents headed 17% of families, 85% of whom are single mothers (36). 

389 Compared with two-parent households, single mothers participate less frequently in the labor force and, 

390 when employed, are more often in lower-paid occupations; over two-thirds of them are hourly or manual 

391 workers (37). These structural characteristics likely explain the consistently high eligibility rate observed in 

392 the ECAIL trial, even before the pandemic.

393 Against this already disadvantaged socioeconomic backdrop, the COVID-19 pandemic further exacerbated 

394 existing inequalities. Overall, the pandemic hit low-income households hardest, as they were more likely to 

395 work in heavily affected sectors, such as catering, transportation, blue-collar occupations, and informal work, 

396 and less likely to hold long-term contracts and positions compatible with teleworking (38). As a result, 

397 household living standards declined. Labor-market disruptions, including those affecting lower middle-class 

398 households, likely contributed to the higher post-resumption eligibility rate, consistent with the increased 

399 proportion of women reporting that employment was not their household’s main source of income during 

400 P1. Likewise, at the national level, the poverty rate increased from 13.6% in 2020 to 15.4% in 2023 (30).

401 National administrative data showed sharp increases in benefit receipt early in the pandemic (39).  

402 Consistently, we observed a higher proportion of ECAIL-eligible women receiving social or medical benefits 

403 during P1, which may help explain the concurrent decrease in perceived financial difficulties. This apparent 

404 buffering effect may also reflect short-term changes in household consumption during lockdowns, when 

405 reduced spending opportunities enabled some families to accumulate savings. In 2020, household 

406 consumption expenditure fell by 7.1%, particularly for accommodation, catering, transport, leisure, and 

407 culture (40). 

408 The eligibility rate nonetheless remained relatively high during P2 and P3, likely reflecting persistent 

409 macro-economic pressures, including rising energy and food prices. Inflation disproportionately affected low-

410 income households, due to the composition of their expenses and the poverty penalty described earlier. 
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411 Though employment rates partially recovered as health restrictions were lifted, the withdrawal of 

412 exceptional support measures may have contributed to the increased reporting of financial difficulties during 

413 P3. More broadly, the cost-of-living crisis further compounded the challenges faced by a population already 

414 weakened by the health crisis. According to the 17th Ipsos/Secours Populaire Poverty Barometer, difficulties 

415 in meeting everyday expenses intensified further in 2023, particularly regarding children's needs, health care, 

416 energy, and food (41). These trends were mirrored by a marked increase in food insecurity in France, with 

417 the proportion of respondents unable to consume fresh fruit and vegetables daily rising from 27% in 2018 to 

418 43% in 2023. 

419 This worsening socioeconomic context is also reflected in our analysis of women ineligible for the ECAIL 

420 trial despite experiencing social vulnerability. These women faced increasing housing precarity and 

421 instability, as well as heightened social isolation. These findings are consistent with those reported by Baillieul 

422 and Braun (2021) (42), who found that in the Hauts-de-France region, 10% of households with the lowest 

423 incomes experienced a 32% decline in their standard of living. 

424 Taken together, these results underscore how multidimensional crises such as the COVID-19 pandemic 

425 can intensify pre-existing vulnerabilities, highlighting the need for resilient intervention designs. 

426

427 Participation

428 Participation in the ECAIL trial increased slightly during the post-resumption P1 and P2 subperiods. From 

429 an Implementation perspective, it confirms the dieticians’ impression that screening interviews were 

430 unaffected by the protective measures such as masks. From an Adoption perspective, this was likely 

431 associated with a higher frequency of face-to-face delivery of study information at the maternity ward, rather 

432 than telephone contact. Direct interactions between dietitians and women (and their partners, when 

433 present) appeared more effective in initiating engagement than delayed, impersonal phone calls, although 

434 this depended on HCPs contacting dietitians during prenatal appointments. The prioritization of the ECAIL 

435 trial likely created favorable conditions for its implementation, reflecting an equity-oriented approach. In this 

436 context, regular meetings between the ECAIL team and HCPs likely supported sustained and synergistic 

 . CC-BY 4.0 International licenseIt is made available under a 
perpetuity. 

 is the author/funder, who has granted medRxiv a license to display the preprint in(which was not certified by peer review)preprint 
The copyright holder for thisthis version posted May 19, 2026. ; https://doi.org/10.64898/2026.05.14.26353230doi: medRxiv preprint 

https://doi.org/10.64898/2026.05.14.26353230
http://creativecommons.org/licenses/by/4.0/


22

437 collaboration despite pandemic-related pressures on hospital services. Together, quantitative and qualitative 

438 findings converged to suggest strengthened coordination between dietitians and HCPs during the early post-

439 resumption period (P1). However, HCP engagement appeared to decline slightly during period P3, in parallel 

440 with the decrease in participation. This may reflect increased workload following the resumption of other 

441 clinical trials, compounded by persistent disruptions and time constraints affecting hospital services. The 

442 slight decrease in participation during P3 may also reflect the cumulative burden of successive crises, which 

443 likely reduced women’s availability and willingness to participate, as suggested by the more frequent 

444 reporting of time constraints and unavailability among those who declined participation post-resumption. 

445 These findings highlight the prolonged and evolving impact of crises, underscoring the importance of 

446 considering temporal dynamics in their effects.

447

448 Follow-up

449 Across both qualitative and quantitative components, there was clear evidence that dietitians and families 

450 were eagerly awaiting the resumption of visits. During the first lockdown, dietitians maintained regular 

451 contact with participants. This continuity of contact emerged as a key implementation mechanism for 

452 sustaining family engagement, as reflected in the very low rate of skipped home visits. The implementation 

453 of COVID-19 -specific health protocols facilitated preliminary exchanges, reduced potential apprehension 

454 among participants, and contributed to fewer missed appointments.

455 These observations have significant methodological implications and highlight the value of ongoing 

456 relational work between follow-up visits. This requires additional human resources and research time, 

457 particularly when working with socially disadvantaged populations, who are known to be “hard-to-survey” 

458 (21, 22). However, this investment appears cost-effective, as it saves time in the long term, improves 

459 adherence to the study protocol, fosters participant commitment, and enhances data quality by limiting 

460 missed visits. More broadly, our findings reinforce the relevance of home-based delivery for reaching and 

461 engaging populations facing social adversity, who often have lower utilization of health care and community 
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462 services and experience greater social isolation (43, 44), while facilitating one-on-one interactions that foster 

463 trust between providers and mothers and enable more personalized and context-sensitive interventions (18). 

464

465 Perspectives

466 This study examined how the distribution of social vulnerability criteria differed between eligible and 

467 ineligible women, as well as between participants and nonparticipants, an aspect that remains rarely 

468 explored in implementation research (44). It also illustrates how such data can be collected and analyzed to 

469 evaluate intervention reach (45). These findings provide important insights for interpreting the external 

470 validity of the trial and the potential generalizability of future effectiveness results. Additionally, qualitative 

471 interviews are currently being conducted with participating mothers to explore their motivations, contextual 

472 constraints, and perceptions of participation. These complementary data will contribute to a more 

473 comprehensive process evaluation of this complex public health intervention (46-49).

474

475 Limitations and strengths 

476 One limitation of this study is the timing of the group interview, conducted two years after the last 

477 lockdown, which may have introduced a recall bias. Nonetheless, the vividness of the dietitians’ recollections 

478 underscores the lasting impact of this period and the relevance of capturing these experiences 

479 retrospectively. While effectiveness outcomes are not examined here, this focus is consistent with the RE-

480 AIM framework’s emphasis on disentangling reach, adoption, and implementation processes as necessary 

481 precursors to effectiveness and sustainability (19). A major strength lies in the triangulation of quantitative 

482 and qualitative methods (27, 44, 47), which enabled a comprehensive understanding of how successive crises 

483 shaped both the characteristics of the target population and the implementation processes of the 

484 intervention. Importantly, the inclusion of dietitians’ perspectives represents a further strength, as the views 

485 of frontline staff, particularly those directly involved in participant interaction and data collection, are still 

486 relatively rarely captured in implementation research. The study’s focus on pregnant women experiencing 

487 social vulnerabilities, a heterogeneous population that remains largely underrepresented in epidemiological 
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488 research, provides new knowledge about the specific barriers to intervention delivery and engagement in a 

489 context of worsening poverty. The adjustments made after the onset of the COVID-19 pandemic illustrate 

490 the flexibility of this complex interventional research in responding to unforeseen events and adapting 

491 implementation to enable study continuation (46, 48). They also suggest that home visits and one-to-one 

492 interactions may strengthen participation and commitment, even when face-to-face contact is constrained.

493

494 Conclusion

495 The social impact of both the pandemic and the cost-of-living crisis, often described as the "second health 

496 emergency" (5), is reflected in the ECAIL trial by a higher eligibility rate among socially disadvantaged families, 

497 while the participation rate remained stable. These findings provide important insights into how crises affect 

498 the ability of vulnerable families to engage in programs designed to mitigate social disadvantage. In the case 

499 of ECAIL, the health crisis did not undermine stakeholder or participant commitment to this co-created 

500 intervention. On the contrary, the collaborative foundations of the project appear to have supported 

501 sustained engagement by HCPs despite increased workload and organizational strain within hospitals. HCPs 

502 reported remaining committed to seeing the project through to completion, recognizing its social and public 

503 health importance. Moreover, home visits and telephone calls between follow-ups were perceived as 

504 effective implementation strategies, not only for reaching families and supporting adherence, but also for 

505 mitigating social isolation among participants. Overall, these findings suggest that interventions co-designed 

506 with stakeholders and target populations, and supported by appropriate implementation strategies, can 

507 remain resilient even in the face of major external disruptions, an insight that is particularly relevant in a 

508 context of rising poverty and ongoing geopolitical and economic instability worldwide.

509
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