
HAL Id: dumas-02953430
https://dumas.ccsd.cnrs.fr/dumas-02953430

Submitted on 30 Sep 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial - NoDerivatives 4.0
International License

Programme Bouge Grossesse : une application
smartphone pour améliorer l’activité physique

quotidienne chez les femmes enceintes
Pandora James

To cite this version:
Pandora James. Programme Bouge Grossesse : une application smartphone pour améliorer l’activité
physique quotidienne chez les femmes enceintes. Sciences du Vivant [q-bio]. 2020. �dumas-02953430�

https://dumas.ccsd.cnrs.fr/dumas-02953430
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://hal.archives-ouvertes.fr


 
 

 

Programme Bouge Grossesse : une application smartphone 
pour améliorer l’activité physique quotidienne chez les femmes 
enceintes. 

 

Introduction : Pendant la grossesse, l'activité physique diminue considérablement et peut entraîner 

une augmentation de la prise de poids pendant la grossesse, un poids de naissance plus élevé et 

diverses comorbidités obstétricales. Il a été démontré que l'activité physique réduit les risques 

obstétricaux tels que l'hypertension artérielle gravidique, le diabète gestationnel, les lombalgies et 

les césariennes et a l'avantage d'augmenter les accouchements physiologiques. Différentes 

stratégies ont été évaluées pour améliorer l'activité physique pendant la grossesse, mais peu d'entre 

elles ont donné des résultats significatifs, notamment les interventions numériques de santé.  

 

Objectif : Notre but était d'évaluer l'impact d'une application pour smartphone qui a été développée 

pour augmenter l'activité physique quotidienne chez les femmes enceintes. 

 

Méthodes : Nous avons mené une étude prospective contrôlée et randomisée. Nous avons inclus 

250 femmes enceintes dans un groupe d'intervention (n=125) où les femmes ont été invitées à 

télécharger l'application " Bouge Grossesse ", et le même nombre de femmes dans un groupe de 

contrôle (n=125) en utilisant une application Placebo. L'application Bouge Grossesse du groupe 

intervention était un programme de coaching et incluait un podomètre. L'application Placebo 

comportait uniquement un podomètre. Le critère de jugement principal a été défini comme une 

augmentation quotidienne de 2000 pas/jour ou 10 000 pas/semaine entre la semaine 1 (S1) et la 

semaine 12 (S12). Les critères de jugement secondaires étaient le nombre de pas au cours du 

troisième trimestre de la grossesse et l'évolution de la qualité de vie mesurée par le score de l'OMS 

(évaluation du bien-être général), le score EIFEL (évaluation des lombalgies) et l'échelle de Spiegel 

(évaluation de la qualité du sommeil). Les résultats secondaires concernaient également les impacts 

maternels et fœtaux (terme et mode d'accouchement, poids de naissance, score APGAR, diabète 

gestationnel, hémorragie du post-partum). 

 

Résultats : Les patientes ont été recrutés entre août 2017 et février 2019. Nous avons constaté une 

augmentation significative du nombre de pas dans le groupe intervention (65,9 % de réussite contre 

19,4 % dans le groupe placebo, p<0,001). Concernant les objectifs secondaires, le score EIFEL était 

significativement plus faible dans le groupe succès (2,1 vs 5,7, p=0,046). Aucune différence 



 
 

 

significative n'a été constatée dans les scores de Spiegel et OMS. Nous avons constaté que le 

nombre moyen de pas quotidiens au cours du troisième trimestre était significativement plus élevé  

dans le groupe intervention (6837,9 contre 4126,2, p<0,001). Nous n'avons pas trouvé de 

différences significatives concernant sur les complications maternelles et fœtales. 

 

Conclusion : L'utilisation d'une intervention numérique de santé appelée " Bouge Grossesse " a 

augmenté de manière significative l'activité physique chez les femmes enceintes dans notre étude, 

mais ces résultats doivent être confirmés par des études futures compte tenu du nombre élevé de 

données manquantes. 

 

Mots clés : Activité physique, grossesse, santé numérique, sédentarité, application smartphone 
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Première partie 

Introduction sur l’activité physique au cours de la grossesse 

 

L’activité physique est par définition toute activité responsable d'une augmentation de 

la dépense énergétique. Par opposition l’inactivité physique est une quantité insuffisante 

d’activité physique, de moins de 30 minutes d’activité physique modérée par jour (1). La 

sédentarité, définie par un état d’éveil associé à une dépense énergétique très faible, est un 

problème de santé publique mondial puisque 31% des adultes manquaient d’activité physique 

en 2008 (hommes 28% et femmes 34%) et 3,2 millions de décès chaque année sont 

attribuables au manque d’exercice (2). Les raisons de la sédentarité sont diverses. Les loisirs 

sont de nos jours constitués d’activités sédentaires et il y a peu de pratique d’activité physique. 

D’autre part les professions sont de plus en plus sédentaires. Finalement l’utilisation de modes 

de transports réduisant le niveau d’activité physique (voiture, bus...) contribue en grande partie 

à cette baisse d’activité physique quotidienne. De plus certains facteurs peuvent décourager 

la pratique d’activité physique comme la violence urbaine, la forte densité de circulation, la 

pauvre qualité de l’air, l’absence de parcs, trottoirs ou d’installations sportives dans les villes 
(2).  

Chez l'adulte, la pratique d’une activité physique régulière permet une réduction du 

risque de développer une hypertension artérielle, une maladie cardiovasculaire, un diabète, 

un cancer du sein et du colon, une dépression, et une réduction du risque de chute. Il permet 

une amélioration de l'état osseux et un meilleur contrôle du poids (1). 

Les recommandations actuelles selon l’OMS pour les adultes de 18 à 64 ans sont une 

pratique hebdomadaire de 150 minutes d’activité d’endurance d’intensité modérée ou au 

moins 75 minutes d’activité d’endurance d’intensité soutenue, ou une combinaison 

équivalente. L’activité d’endurance doit être pratiquée par périodes d’au moins 10 minutes. 

Pour pouvoir en retirer des bénéfices supplémentaires sur le plan de la santé, les adultes 

devraient augmenter leur activité d’endurance d’intensité modérée de façon à atteindre 300 

minutes par semaine ou pratiquer 150 minutes par semaine d’activité d’endurance d’intensité 

soutenue ou combinaison équivalente. Des exercices de renforcement musculaire  sont 

recommandés au moins deux jours par semaine (3). 

Pendant la grossesse il semblerait que l’activité physique soit aussi bénéfique. 

Historiquement, au XVIIIème siècle, il existait une volonté de protéger la femme enceinte des 
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risques d’avortement et d’accouchement prématuré par diminution des déplacements et des 

gestes pendant la grossesse, et ainsi éviter tout risque de chute (4). Cependant cela concernait 

majoritairement  les femmes des classes les plus aisées. Dans les milieux populaires, on ne 

recommandait pas le repos, mais surtout parce qu’on ne pouvait pas se le permettre : les 

femmes enceintes de ces milieux travaillaient jusqu’à l’accouchement (5). Ainsi Dr Jean Astruc 

écrivait en 1770, que les paysannes qui travaillaient jusqu’à leur terme « ont des grossesses 

et des couches heureuses » (6) en faveur de bénéfices de l’activité physique pendant la 

grossesse. 

D’après une étude de Magro-Malosso et al. (7) la pratique d’une activité physique 

aérobie pendant 30 à 60 min, 2 à 7 fois par semaine permet une diminution du risque 

d’hypertension artérielle gravidique et d’accouchement par césarienne. D’autre part, selon 

Wang et al. (8) la pratique de vélo, débuté précocement, et pendant 30 min 3 fois par semaine 

dans une population de femmes enceintes en surpoids ou obèses est associé à une diminution 

du risque de développer un diabète gestationnel. Le début précoce de l’activité physique 

pendant la grossesse semble contribuer à un gain pondéral plus faible. De plus il n’a pas été 

montré d’augmentation du risque d’accouchement prématuré et au contraire on retrouverait 

une augmentation modérée de la fréquence des accouchements physiologiques chez les 

femmes pratiquant une activité physique pendant leur grossesse (9). Par ailleurs, on ne semble 

pas retrouver d’augmentation du risque d'accouchement prématuré, ni d'augmentation du 

nombre d'hospitalisations pendant la grossesse et on voit une diminution du risque 

d’accouchement par césarienne (10). 

La sédentarité et l’inactivité physique semblent être des facteurs de risque de 

comorbidités obstétricales. Il existe une tendance à l’augmentation du taux de sédentarité 

pendant la grossesse puisque 50% du temps est consacré à des activités sédentaires pendant 

la grossesse (11). La grossesse est le moment idéal pour encourager des modes de vie sains 

car les femmes enceintes sont plus réceptives pour la santé de leur enfant à venir. L'activité 

physique est donc recommandée pendant la grossesse s'il n'y a pas de contre-indications.  

Les recommandations canadiennes publiées en 2019 (12) conseillent au moins 150 

minutes d'activité physique par semaine avec toutefois certaines contre-indications à l'activité 

physique pendant la grossesse, telles que la rupture des membranes, le travail prématuré ou 

des saignements vaginaux persistants inexpliqués. Les conditions de pratique de l'activité 

physique sont également à prendre en compte car il n'est pas recommandé de pratiquer une 

activité physique par temps chaud. Les activités physiques présentant un risque de contact 

physique ou de chute (sports d'équipe, équitation, etc.) ne sont pas recommandées. En outre, 
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la plongée est formellement contre-indiquée pendant la grossesse (13). De plus, il n'est pas 

recommandé de pratiquer une activité physique à haute altitude (au-dessus de 2500 m) chez 

les patients qui vivent habituellement à basse altitude sans période d’acclimatation (14). La 

pratique d'une activité physique de compétition doit être évaluée et supervisée par un 

obstétricien professionnel. Il est nécessaire de maintenir une bonne hydratation et une nutrition 

adéquate lors de la pratique d'une activité physique pendant la grossesse. Les 

recommandations américaines sont globalement similaires (15). 

 

Contre-indications absolues Contre-indication relatives 

Rupture des membranes 

Menace d’accouchement prématuré 

Métrorragies inexpliquées persistantes 

Placenta prævia après 28 SA 

Pré-éclampsie 

Incompétence cervicale 

Retard de croissance intra-utérin 

Grossesse multiple 

Diabète de type 1 non contrôlé 

HTA non contrôlée 

Dysthyroïdie non contrôlée 

Autre pathologie cardiovasculaire, 

respiratoire ou systémique sévère 

Fausses couches à répétition 

HTA gravidique 

Antécédent d’accouchement prématuré 

Pathologie cardiovasculaire ou 

respiratoire mineure ou modérée 

Anémie symptomatique 

Trouble du comportement alimentaire 

Dénutrition 

Grossesse gémellaire après 28 SA 

Tableau 1. Recommandations canadiennes sur l’activité physique pendant la grossesse 

(2019) (12) 

 

Dans une revue de la littérature en cours de publication (16), réalisée par une équipe de 

notre centre (How to promote physical activity during pregnancy : a systematic review, James 

P, Morgant R, Merviel P, Saraux A, Giroux-Metges MA, Guillodo Y, Dupré PF, Muller M, 2020), 

nous avions retrouvé une grande variabilité dans les méthodes de promotion de l’activité 

physique telles que les entretiens individuels et de groupe, les supports multimédias ou 

papiers et enfin les applications pour smartphone. Globalement, cette étude a montré que les 

différentes méthodes de promotion de l’activité physique avaient un faible impact sur 
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l’augmentation de l’activité physique chez ces femmes enceintes et que d’autres études plus 

poussées sont nécessaires. 

Nous avons mis en place l’étude Bouge Grossesse pour tenter d’accompagner les 

femmes enceintes dans la pratique d’une activité physique régulière pendant leur grossesse. 

Cette étude sera envoyée pour publication dans la revue : British Journal of Sports and 

Medicine. 
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Abstract  

 

Introduction : During pregnancy physical activity decreases considerably and can cause 

increased gestational weight gain, greater birthweight and various obstetrical comorbidities. 

Physical activity has been shown to reduce obstetrical risks such as gestational hypertension, 

gestational diabetes mellitus, low back pain and cesarean delivery and has the benefit of 

increasing normal deliveries. Different strategies have been evaluated to improve physical 

activity during pregnancy but few have demonstrated significant results, including mobile 

health (mHealth) interventions.  

Objective : Our aim was to evaluate the impact of a smartphone application which was 

developed to increase daily physical activity in pregnant women. 

Methods : We conducted a prospective randomized controlled study. We enrolled 250 

pregnant women into an intervention group (n=125) where women were instructed to download 

the « Bouge Grossesse » application, and the same number of women into a control group 

(n=125) using a Placebo application. The intervention application consisted of a coaching 

program and a pedometer. The Placebo application consisted of a pedometer only. Primary 

outcome was defined as a daily increase of 2000 steps/day or 10 000 steps/week between 

week 1 (W1) and week 12 (W12). Secondary outcomes were the number of steps during the 

third trimester of pregnancy and the evolution of quality of life measured by WHO score 

(general well-being evaluation), EIFEL score (low back pain assessment) and Spiegel scale 

(assessment of sleep quality). Secondary outcome also concerned maternal and fetal 

outcomes (term of delivery and mode of delivery, birthweight, APGAR score, gestational 

diabetes mellitus, postpartum hemorrhage). 

Results : Patients were enrolled between August 2017 and February 2019. We found a 

significant increase in the number of steps in the intervention group (65.9% success vs 19.4% 

in the placebo group, p<0.001). Concerning secondary outcomes, the EIFEL score was 

significantly lower in the success group (2.1 vs 5.7, p=0.046). There were no significant 

differences in the Spiegel and WHO scores. We found the mean number of daily steps during 

the third trimester was significantly higher in the intervention group (6837.9 vs 4126.2, 

p<0.001). We did not find any significant differences in maternal and fetal outcomes. 
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Conclusion  : The use of a mobile health intervention called « Bouge Grossesse » significantly 

increased physical activity in pregnant women in our study but these results need to be 

confirmed by future studies considering the high number of premature study terminations. 

Key words : Physical activity, pregnancy, mHealth, sedentary lifestyles, smartphone 

application 
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Full article 

Introduction  

Currently, there is a trend towards an increase in the rate of sedentary lifestyles during 

pregnancy given that pregnant women spend more than 50% of their time in sedentary 

behavior (1). Physical activity (PA) decreases drastically from pregnancy diagnosis to 3 months 

postpartum (2–4). Up to 58% of women do not achieve the recommended amount of activity to 

be considered physically active during pregnancy (5). This decrease in physical activity has a 

certain number of consequences such as increased gestational weight gain and greater 

birthweight (1).  Increased gestational weight gain is associated with negative outcomes for 

maternal and child health, both in the short term (gestational diabetes mellitus, pre-eclampsia, 

large for gestational age newborns, and cesarean delivery) and in the long term (postpartum 

weight retention and obesity in the offspring) (6–11). 

During pregnancy, PA has demonstrated a certain number of benefits : it reduces the 

risk of gestational hypertension, gestational diabetes mellitus, low back pain, caesarean 

delivery and levels the chances of a normal delivery (12–18). According to international guidelines 

it is recommended to practice at least 150 minutes of PA per week (19–22). However, 83% of 

medical practitioners are not aware of these recommendations (23). Furthermore, face-to-face 

interventions are time-consuming and resource-consuming and their accessibility can be 

limited (24,25). In a systematic review of randomized controlled trials that measured the efficacy 

of a PA intervention targeted at pregnant women, only three out of nine interventions reported 

statistically and clinically significant results for increasing PA. However, in this review no 

unique strategy or technique was consistently identified as associated with positive outcomes 
(26). Thus, randomized controlled trials to test effective PA promotion intervention strategies for 

pregnant women are urgently needed.  

Increasing ownership of smartphones provides an opportunity for scalable digital 

interventions aimed at changing behaviors, including those that aim to increase PA. In France, 

75% of inhabitants own a smartphone and the number increases up to 98% in younger 

inhabitants aged 18 to 24 years-old (27). Before the age of 40, a person spends significantly 

more time on the Internet than in front of the television, and this gap tends to widen with time 
(27). In the USA, smartphone ownership in young women has continued to increase since 2015 

(86% of 18-29 year olds and 83% of 30-49 year olds in 2015 versus 96% of 18-29 year olds 

and 92% of 30-49 year olds in 2018) (28). Digital behavior change interventions have been 

shown to increase PA in general adult population (29). The benefits of such mobile phone health 
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(mHealth) programs are that they can be delivered anywhere at any time, they are interactive, 

and they can be tailored to meet people’s needs. Several reviews have concluded that mHealth 

programs may be effective in achieving behavioral changes and weight loss (30,31). mHealth 

interventions may therefore also be effective in promoting a healthy lifestyle and gestational 

weight gain control in pregnant women (32). Additionally, mHealth programs offer a potential 

solution to provide support for pregnant women in general, since mobile phones are commonly 

accessible, regardless of socioeconomic status (32). Nevertheless, to date, mHealth 

interventions aiming to promote PA during pregnancy are rare (33). Therefore, further studies 

are needed to determine the utility of mHealth interventions to increase physical activity during 

pregnancy. 

The aim of this study was to evaluate the impact of a mobile phone application, called 

“Bouge Grossesse”, specifically developed to increase daily physical activity in pregnant 

women. 

Material and methods 

Material 

Study population  

All women beginning a single pregnancy without complications in the department of 

Finistère (Region of Brittany, France). Inclusion and exclusion criteria are shown in Table 1 in 

appendix. 

The “Bouge Grossesse” application  

The “Bouge Grossesse” mobile phone application, created by the company Coaching 

Sport Santé (C2S), is a coaching program with the aim of encouraging pregnant women to 

engage in regular physical activity during pregnancy. This application has been developed by 

different experts: medical experts in sports medicine, gynecology and obstetrics, computing 

experts and experts in training and coaching. Bouge Grossesse is an extension of the BOUGE 

application. The application is composed firstly of a mobile phone application (compatible with 

versions 5s and above for i-phones and/or versions higher than 4.1 for Android) which tracks 

physical activity (via a pedometer). Secondly, a computer platform collects raw data from the 

person’s mobile phone and then sends back to this phone the aggregated activity data (graphs 

and activity curves) and a personalized coaching plan (weekly mini-goals and regular push 

notifications) according to social cognitive theory (SCT) (34). The digital coaching of the BOUGE 

application takes place in 2 phases: the first phase is a diagnosis phase which consists of the 

counting of daily steps with the pedometer, as well as a personality and ability-to-change 
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questionnaire. In the second phase, physical activity is prescribed with a new goal every week. 

The user is informed and guided on a daily basis with regular notifications, SMS, and e-mails. 

The goals are reviewed weekly. Physical activity data is accessible on the smartphone but also 

on a computer or digital tablet. In France, the BOUGE application has been granted Class 1 

medical device status by the French National Agency for the Safety of Medicines and Health 

Products (ANSM). The Bouge Grossesse application has been developed specifically for 

pregnant women based on the BOUGE application. Information and exercise demonstrations 

have also been added.  

Methods 

Main objective 

The main objective of this study was to evaluate the impact of the "Bouge Grossesse" 

program during 12 weeks of personalized coaching starting at 15 weeks’ gestation on the 

increase in daily physical activity of women with a single non-complicated pregnancy. The 

duration of this program was chosen considering the studies published on physical activity in 

pregnant women (35). 

Secondary objectives 

Secondary objectives were to compare average steps in pregnant women between 

women receiving PA coaching and those who weren’t, to evaluate the impact of the "Bouge 

Grossesse" program during the 3rd trimester of pregnancy and to evaluate the impact of the 

program on obstetrical outcomes (term of delivery and mode of delivery, birthweight, APGAR 

score, gestational diabetes mellitus, postpartum hemorrhage), on low back pain, sleep quality 

and general well-being. 

Outcomes  

The primary outcome was defined by either success or failure. Success was defined 

by a daily increase of 2000 steps/day between day 1 and day 90 (or 10,000 steps per week 

between week 1 (W1) and week 12 (W12)). 

Secondary outcomes were the number of daily steps during the third trimester of 

pregnancy, the evaluation of quality of life during pregnancy via several questionnaires : quality 

of sleep (Spiegel scale), level of general well-being (WHO score), intensity and impact of low 

back pain (EIFEL score) and finally obstetrical outcomes (term of delivery and mode of 

delivery, birthweight, APGAR score, gestational diabetes mellitus, postpartum hemorrhage). 
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The WHO score is composed of 5 questions rated from 0 to 5 concerning general well-

being. The total score is the sum of the scores for each question multiplied by 4 and a 

maximum score of 100 reflects the patient's well-being. A score of less than 50 may help to 

screen patients at risk for depression. The Spiegel score is composed of 6 questions 

concerning the quality of sleep over the last 2 nights. The score ranges from 0 (min) to 30 

(max) and a score below 18 indicates a sleep disorder. The Eifel score is composed of 24 

closed questions on low back pain. A high score indicates that low back pain has a significant 

impact on daily life. Scores are shown in appendix. 

Study design 

We conducted a prospective, randomized controlled, open-label, multicenter study. 

Patients were enrolled at the end of the first trimester ultrasound consultation, i.e. between 11 

and 15 weeks’ gestation, by the practitioner who performed the ultrasound examination (in 

order to have confirmation of a single pregnancy) in the consultation departments of Brest 

University Hospital Center, Morlaix Hospital Center, Quimper Hospital center and Keraudren 

Clinic. The study and its design were presented to the practitioners at informational meetings 

and during individual interviews. Patients were recruited according to inclusion and exclusion 

criteria and, after signing a written consent form, received a free activation key that allowed 

them to download the "Bouge Grossesse" application on their smartphone. Patients were then 

randomized in two parallel arms : the control group, in which there was no intervention from 

the mobile application other than the display of the number of steps taken during the day. In 

the intervention group, in addition to displaying the number of steps, the patients received 

information sent by the application via push notifications and e-mails: this is called 

computerized coaching. The entire procedure, that is, coaching to increase PA and therefore 

the number of steps per day, is computer-calculated; there is no direct personal or medical 

intervention. The duration of the coaching program was 12 weeks. The evaluation of the 

primary outcome was carried out at W12, that is, the end of the coaching program. At W12, 

women in the intervention group received notifications (push notifications and e-mails) to 

maintain their physical activity level while the control group did not receive any information 

other than the display of the number of steps. Questionnaires evaluating sleep quality, low 

back pain and general well-being were completed by the patients at baseline and at W12 in 

both groups. 

Statistics 

We calculated that a cohort of 250 patients divided into two groups was necessary. A 

control group of 125 patients was equipped with the mobile application " Bouge Grossesse 
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Placebo", without the coaching program. An intervention group of 125 patients was equipped 

with the mobile application "Bouge Grossesse", containing the coaching program. 

Determination of the sample size was made on the hypothesis that 5% of patients in 

the control group would achieve a difference of 2000 steps per day, between baseline and day 

90 (D90), whereas 20% of patients in the intervention group would achieve that difference at 

W12, that is the end of the second trimester of pregnancy. The success rates obtained in the 

2 groups were compared using a Chi-2 test or Fisher test if necessary. The quantitative criteria 

(scores) were compared using an analysis of covariance with adjustment to the initial value. In 

the case of obvious deviations from the normality of the variable under study, a non-parametric 

Wilcoxon was used. Data was analyzed with the intention to treat to take into account missing, 

unused or invalid data. 

The Ethics Committee of Brest University Hospital Center gave its approval for the 

implementation of this study. All patients were informed of the study design and provided 

written informed consent before inclusion. Confidentiality clauses were established according 

to applicable regulations. The "Bouge Grossesse" applications were provided free of charge 

by C2S. Data processing was carried out by the Clinical Investigation Centre of Brest 

University Hospital Center (independently from C2S). 

Results 

The study took place between August 25th 2017 and February 27th 2019. We enrolled 

250 patients who were randomized and assigned to either an intervention group (n=125) or a 

placebo group (n=125) (Figure 1). Baseline characteristics were similar in both groups (Table 
2). 
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Figure 1. Flow chart 

 

 

Study outcomes could not be assessed in 69 patients in the placebo group and 62 

patients in the intervention group due to early termination of the study. Early termination of the 

study was applied if W12 visit data was not recovered. Early termination concerned 60 patients 

in the control group and 59 patients in the intervention group. For 12 patients no information 

was recovered on the reason for the early termination. Last active week was determined by 

the last week in which steps were recorded. In 45 patients in the control group and 31 patients 

in the intervention group the last active week was recorded between S10 and S12. 

Furthermore, delay between visits at W1 and W12 was heterogenous and was of 119 days 

maximum for the main outcome to be evaluated.  
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The primary outcome was analyzed in 31 patients in the control group and 44 patients 

in the intervention group. Primary outcome which was daily increase of 2000 steps/day 

between W1 and W12 was significantly higher (p<0.001) in the intervention group with 65.9% 

(n=29) of patients versus 19.4% (n=6) of patients in the control group (Table 3). 

Table 2. Baseline characteristics 

Variable Class 

Overall population  

(N=250) 

Placebo group 

(N=125) 

Intervention group 

(N=125) 

p-value* 

Age (years) N 249 125 124  

 Mean ± SD 29.6 ±4.54 29.9 ±4.35 29.3 ±4.73 0.320* 

 Median (q1-q3) 29.0 (27.0; 33.0) 30.0 (27.0; 33.0) 29.0 (26.0; 32.5)  

 Min-Max 19.0;41.0 19.0;40.0 19.0;41.0  

Weight (kg) N 243 122 121  

 Mean ± SD 66.4 ±13.66 65.2 ±12.85 67.7 ±14.38 0.220** 

 Median (q1-q3) 64.0 (56.0; 73.0) 64.0 (56.0; 71.0) 65.0 (57.0; 75.0)  

 Min-Max 43.0;120.0 44.0;120.0 43.0;105.0  

Height (cm) N 246 125 121   

 Mean ± SD 164.6 ±6.65 165.0 ±6.43 164.2 ±6.86 0.329** 

 Median (q1-q3) 165 (160; 168) 165 (160; 168) 165 (160; 168)   

 Min-Max 150.0;188.0 150.0;184.0 150.0;188.0   

BMI (kmg/m2) N 243 122 121   

 Mean ± SD 24.5 ±4.81 23.9 ±4.22 25.1 ±5.29 0.090** 

 Median (q1-q3) 23.5 (21.0; 26.8) 23.1 (20.9; 26.0) 24.4 (21.2; 28.0)   

 Min-Max 16.8;40.6 17.6;36.9 16.8;40.6   

BMI category No data 7 3 4  

 Underweight 
(< 18,5 kg/m2) 

11 (4.5%) 5 (4.1%) 6 (5%) 0.238^ 

 Normal 
(18,5 – 24,99 kg/m2) 

140 (57.6%) 78 (63.9%) 62 (51.2%)  

 Overweight 
(25 – 29,99 kg/m2) 

59 (24.3%) 26 (21.3%) 33 (27.3%)  

 Obese 
(≥ 30 kg/m2) 

33 (13.6%) 13 (10.7%) 20 (16.5%)  

WHO score  N 239 120 119   

 Mean ± SD 60.3 ±16.29 60.5 ±16.46 60.1 ±16.17 0.838** 

 Median (q1-q3) 64.0 (52.0; 72.0) 62.0 (52.0; 72.0) 64.0 (52.0; 72.0)   

 Min-Max 4.0;100.0 4.0;96.0 16.0;100.0   
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Variable Class 

Overall population  

(N=250) 

Placebo group 

(N=125) 

Intervention group 

(N=125) 

p-value* 

EIFEL score N 237 119 118   

 Mean ± SD 1.8 ±3.21 1.7 ±3.10 1.9 ±3.33 0.459** 

 Median (q1-q3) 0.0 (0.0; 2.0) 0.0 (0.0; 2.0) 0.0 (0.0; 3.0)   

 Min-Max 0.0;21.0 0.0;19.0 0.0;21.0   

SPIEGEL 
score  

N 245 124 121   

 Mean ± SD 20.1 ±4.08 20.0 ±4.38 20.1 ±3.77 0.854** 

 Median (q1-q3) 20.0 (17.0; 23.0) 20.0 (17.0; 23.0) 20.0 (18.0; 23.0)   

 Min-Max 9.0;30.0 9.0;30.0 11.0;27.0   

Number of 
steps/week  

N 126 64 62   

Mean ± SD 17181 ±11292.0 18436 ±11591.1 15885 ±10916.7 0.141** 

 Median (q1-q3) 15004  

(9739; 21516) 

16073  

(11215; 23398) 

13201 

 (7964; 21002) 

  

 Min-Max 0.0;65843 1568.0;65843 0.0;45728   

* Student test or ** Mann-Whitney/Wilcoxon test for quantitative variables ; ^Chi2 test or 

#Fisher test for qualitative variables. 

 

Table 3 : Principal outcome 

  Placebo group Intervention group p-value* 

Daily increase of 2000 
steps/day or 10 000 
steps/week between W1-
W12 (last active week 
between W10-W12) 

Missing data 94 81  

« Failure » 25 (80.6%) 15 (34.1%) <0.001^ 

« Success » 6 (19.4%) 29 (65.9%)  

^Chi2 test 

 

In the secondary outcomes analysis, the EIFEL score was significantly lower in the 

success group (2.1 vs 5.7, p=0.046) reflecting a decreased rate of low back pain. WHO and 

Spiegel scores were not significantly different (table 4). 
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Table 4. Secondary outcome : Score analysis  

Variable Class  Increase of 10 000 steps between W1 and last 
active week  

Adjusted 
difference~ p-value ~ 

  « Failure » « Success » IC (95%)  

WHO score N 11 16   

 Mean ± SD 62.6 ±22.51 68.8 ±8.91 2.94 0.524 

 Median (q1-q3) 68.0 (36.0; 76.0) 68.0 (64.0; 74.0) [-6.47 ;12.36]  

 Min-Max 20.0;92.0 44.0;84.0   

EIFEL score N 11 16   

 Mean ± SD 5.7 ±6.97 2.1 ±3.70 -2.13 0.046 

 Median (q1-q3) 3.0 (0.0; 12.0) 0.5 (0.0; 2.5) [-4.22 ;-0.05]  

 Min-Max 0.0;18.0 0.0;13.0   

SPIEGEL score N 11 16   

 Mean ± SD 18.9 ±6.01 18.3 ±4.03 -1.17 0.494 

 Median (q1-q3) 20.0 (14.0; 23.0) 19.5 (16.5; 21.0) [-4.63 ;2.29]  

 Min-Max 7.0;27.0 8.0;24.0   

~ Ancova adjusted to W1 value (p-value and adjusted difference) 

 

The mean number of daily steps during the last active week was significantly higher in 

the intervention group (6837.9 vs 4126.2, p<0.001). 

Term of delivery and mode of delivery, birthweight, APGAR score, gestational diabetes 

mellitus, postpartum hemorrhage data did not show any significant differences between both 

groups (data not shown). 

 

Table 5 : Secondary outcome : mean daily steps 

Variable Class 

Overall population  
(N=76) 

Placebo group 
(N=31) 

Intervention 
group 
(N=45) 

Adjusted 
difference~ 
IC (95%) 

p-
value~ 

Mean daily steps at 
last active week  

Missing data 1 0 1   

N 75 31 44   

Mean ± SD 5717.0 ±3907.48 4126.2 ±3562.80 6837.9 ±3782.85 3086.53 <0.001 

Median (q1-q3) 

4502.4  

(2804.8; 7738.2) 

3496.8  

(2345.4; 4502.4) 

6709.0  

(4019.1; 9583.6) 

[1946,0;4227,1]  

Min-Max 298.4;19386 298.4;19386 1899.2;17159   



 
 

 
 

 

 

31 

Variable Class 

Overall population  
(N=76) 

Placebo group 
(N=31) 

Intervention 
group 
(N=45) 

Adjusted 
difference~ 
IC (95%) 

p-
value~ 

       

Evolution of daily 
steps between first 
and last measure 

Missing data 1 0 1   

N 75 31 44   

Mean ± SD 2066.2 ±2848.29 273.3 ±2522.67 3329.3 ±2360.42 3086.53 <0.001 

Median (q1-q3) 

1783.2  

(314.4; 3398.0) 

154.8  

(-522.2; 929.6) 

2870.9 

 (1586.0; 4440.1) 

[1946,0;4227,1]  

Min-Max -7590;10281 -7590;6226.6 70.2;10281   

~ Ancova adjusted to W1 value (p-value and adjusted difference) 

 

Discussion 

Our study is the first randomized controlled trial evaluating the effectiveness of an 

application to increase physical activity in pregnant women. Only Choi et al. in 2016 had carried 

out a randomized study on this topic but it was a feasibility study (35). The study demonstrated 

that it was difficult to include pregnant women in a physical activity program via a smartphone 

application. As the study was not designed for this purpose, the authors did not demonstrate 

the effectiveness of such a program. Concerning the main objective of our study, we 

highlighted a significant difference in the success rate in the intervention group versus the 

control group (p<0.001). One of the main limitations of our study is the high percentage of 

missing data due to early termination of the study, of about 50% in both groups, due to the 

compliance with the program.  

This mHealth implementation problem is found in numerous studies (36–38), particularly 

in perinatology (33,39). Various strategies can be put into place to increase user adherence and 

therefore render the use of this new technology more effective (34,39–42). In the systematic review 

of literature by Payne et al., social cognitive theory is the most widely used method in mobile 

applications to attempt to influence behavioral change (34). In this literature review, feedback 
(40), real-time (41) and self-determination (43), are the methods most commonly used by physical 

activity applications to try to induce a change in behavior (34). Regarding perinatology, in the 

scoping review by Mildon et al. on the use of mobile phones to induce behavioral change 

identifies four possible approaches: direct messaging, voice counseling, job aid applications 

and interactive media (39). The use of these different techniques by the “Bouge Grossesse” 

program (feedback, real-time, self-determination, direct messaging) may have helped to obtain 
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such results. However, the large number of patients who did not complete this program should 

encourage us to reflect on a better and more optimal use of this application. Indeed, mHealth 

has shown a certain number of advantages (reduces visits to health care settings and 

professionals, reduces waiting time before visits (38), decreases the amount of therapist time 

needed for usual care (44), encourages self-monitoring (44), improves patient monitoring (45,46), 

increases medication adherence (47–49), etc.) but it cannot replace the human relationship 

between patient and doctor that is built during a consultation (50,51). mHealth apps are tools with 

great potential that are still underused, but they should remain only a tool in the therapeutic 

arsenal. Their use should enable the optimization of medical care, particularly in the context of 

healthcare services such as therapeutic education (52). Therapeutic education sessions are 

classically time constrained, limited in human resources compared to health professionals and 

expensive (46). Numerous literature reviews have demonstrated the value of technology-

supported lifestyle interventions in dietary counseling for healthy pregnant women (32), in type 

2 diabetes mellitus (53) and in gestational diabetes mellitus (46). We plan to use the “Bouge 

Grossesse” application to promote and monitor our patients' physical activity as part of 

therapeutic education sessions focused on physical activity during pregnancy. 

While the use of the “Bouge Grossesse” application significantly increased physical 

activity in pregnant women, we did not find any evidence of beneficial effects on pregnancy or 

fetal outcomes. To our knowledge, currently mHealth studies have not found any positive 

impact on pregnancy or fetal outcomes. Li et al., in their meta-analysis concerning the impact 

of technology-supported lifestyle interventions on maternal-fetal outcomes in women with 

gestational diabetes mellitus, found a positive effect on blood glucose levels and gestational 

weight gain but no effect on other maternal-fetal outcomes (46). The systematic review by Dol 

et al. investigating the perinatal effects of the use of mHealth showed that mHealth is 

associated with increased antenatal and postnatal maternal contact, but was unable to 

conclude on any maternal-fetal benefit (50). Similarly, Daly et al. (33) and Van Den Heuvel et al. 
(54) in their review of literature concerning the perinatal impact of mobile apps, were unable to 

conclude, given the limited data, the heterogeneity of interventions, of data and results. More 

recently, WHO has published recommendations on digital interventions for health system 

strengthening (55). Concerning studies on behavior change communication in mHealth, they 

recommend developing and testing the proposed solutions with local partners ensuring that 

they are tailored to the target population. They recommend the use of technology already 

familiar to the target users and to allocate sufficient time for behavior change. Finally, they 

recommend carrying out efficacy studies (with rigorous methodology) and cost-effectiveness 

studies.  
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It is questionable whether the type of PA in the “Bouge Grossesse” program (walking) 

could be responsible for the lack of perinatal impact observed in our study and that a different, 

more sustained, type of physical activity may have had a beneficial effect on pregnancy. In a 

recent review of literature by Connolly et al. concerning walking during pregnancy shows a 

number of benefits to this type of physical activity (56). First, walking is the easiest and safest 

type of physical activity to implement. Physical barriers (low back pain (57), nausea (58), fatigue 
(59)), environmental barriers (lack of time (60), childcare (61), professional activity (62), lack of 

physical activity program (63), weather (64)) and psychosocial barriers (conflicting advice (65), lack 

of support (66), concern for baby (67), lack of motivation (57), body image (64), lack of confidence 
(68)) limit pregnant women's commitment to physical activity (69). First, the implementation of 

walking as preferential physical activity for pregnant women is one way to remove these 

barriers. Physiological changes during pregnancy, such as increased ligament hyperlaxity and 

anatomical changes resulting in the risk of falling (shift in the center of gravity), must be taken 

into account when choosing appropriate physical activity for pregnant women. For these 

reasons, walking on flat and even surfaces seems to be the most advisable form of physical 

activity for pregnant women. If walking is the recommended type of physical activity for reasons 

of simplicity and safety, does it have beneficial effects on pregnancy? Walking during 

pregnancy, especially brisk walking, has been shown to reduce the risk of gestational diabetes 

mellitus (70), pre-eclampsia (71) and reduce gestational weight gain (72). Finally, integrating 

walking as the baseline physical activity in a mobile health application presents the possibility 

of combining different techniques to increase walking in pregnant women. The first technique 

concerns interventions based on health behavior theories such as social cognitive theory 

(feedback, real time) and the theory of planned behavior (self-monitoring, self-determination) 
(56). Secondly, mHealth provides a supervised intervention program to improve compliance 
(73,74). Smartphone technology offers the ability to measure the number of steps per day, which 

is particularly useful for self-reporting and self-monitoring (56).  

The “Bouge Grossesse” application offers a physical activity program based on 

walking. Our study defined an increase in the daily step count as the main judgement criterion. 

However, all international guidelines on physical activity during pregnancy are not based on a 

daily step count but on the duration of physical activity and this is an important limitation of our 

study (19–22). Aside the use of physical activity questionnaires, which have known limitations, it 

is difficult to monitor physical activity in a scientific way. Many studies use the daily step count 

to define an exercise level (75–81). Harrison et al. demonstrated that compared to the 

accelerometer, the pedometer gives a more reliable estimation of physical activity during 

pregnancy, whereas the International Physical Activity Questionnaire (IPAQ) is less accurate 
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in this situation (82). On a European scale, the daily step count is respectively 10600 in 

Switzerland (83), 8032 in Norway (78), 7958 in Finland (76), 9063 in Spain (77), 8341 in Denmark 
(80), 9731 in Czech Republic (84) and 7889 in France (81). Choi et al. in their feasibility study 

regarding physical activity during pregnancy (35) established a goal of a 10% increase in the 

weekly step count up to 8500 steps per day, 5 days per week. Mottola et al. report an average 

daily step count in overweight or obese pregnant women of 5677 (75). In France, in 2016, 

women aged 18 to 64 years old were performing an average of 7,512 steps per day. In the 

light of these results and of our population, it seemed to us both wise and reasonable to take 

an increase of 2000 steps per day, 5 days a week, as the main judgement criterion. 

Conclusion 

  Choi et al. demonstrated in 2016 the feasibility of using mobile health as an intervention 

medium to increase PA in pregnant women (35). Our study shows, with the limits that we have 

outlined given the high number of premature study terminations, that mHealth can be a useful 

tool for promoting and increasing PA in pregnant women. Our study was not designed to show 

an obstetric and neonatal impact. We did not find any significant difference in maternal-fetal 

outcomes. Future studies on this topic should focus on demonstrating the impact of this type 

of application on perinatal outcomes. 
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Annexes 

Annexe 1 : Table 1 : inclusion and exclusion criteria 

Inclusion criteria Exclusion criteria 

Adult patient 

Simple, uncomplicated pregnancy 

Ongoing pregnancy less than 15 weeks’ 
gestation 

Owning a smartphone compatible with the 
application 

Volunteer 

Multiple pregnancy 

Ongoing pregnancy later than 15 weeks’ 
gestation 

Complicated pregnancy: threat of preterm 
birth, gestational diabetes mellitus, 
gestational hypertension, preeclampsia, 
second and third trimester metrorrhagia, 
HELLP syndrome, placenta previa, growth 
retardation, small for gestational age, 
gestational cholestasis, scarred uterus 

Pre-pregnancy pathology (hypothyroidism, 
chronic inflammatory bowel disease, etc.) 

History of threat of premature delivery 

History of intrauterine growth retardation 

History of cervical conization 

History of post-partum hemorrhage 

Declining to participate 
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Annexe 2 : WHO score 

 

 Etude sur l’intérêt du programme «BOUGE GROSSESSE» 
(www.bouge-application.fr; application smartphone et plateforme 
web) pour améliorer l’activité physique quotidienne chez les femmes 
enceintes 
N° Inclusion |__| - |__|__|__|                 Nom : |__|               Prénom : |__| 
                         N° de centre - N° Patient                        (1 ère lettre du nom)                    (1 ère lettre du prénom) 

 

/1         Version : 11/05/2017 
 

1 

 
Date  |__|__|  |__|__|  |__|__| 
 
 

J1  o      J90 o 
 
QUESTIONNAIRE OMS 
 
 

Au cours des 
deux dernières 

semaines 

Tout 
le 

temps 

La 
plupart 

du 
temps 

La 
moitié 

du 
temps 

Moins 
de la 

moitié 
du 

temps 

De 
temps 

en 
temps 

Jamais 

Je me suis 
senti(e) bien et 
de bonne 
humeur 

5 4 3 2 1 0 

Je me suis 
senti(e) calme et 
tranquille 

5 4 3 2 1 0 

Je me suis 
senti(e) plein(e) 
d’énergie et 
vigoureux(se) 

5 4 3 2 1 0 

Je me suis 
réveillé(e) en me 
sentant 
frais(che) et 
dispos(e) 

5 4 3 2 1 0 

Ma vie 
quotidienne a été 
remplie de 
choses 
intéressantes 

5 4 3 2 1 0 
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Annexe 3 : EIFEL score 

 

 Etude sur l’intérêt du programme « BOUGE GROSSESSE » 
(www.bouge-application.fr; application smartphone et plateforme 
web) pour améliorer l’activité physique quotidienne chez les femmes 
enceintes 
N° Inclusion |__| - |__|__|__|                 Nom : |__|               Prénom : |__| 
                         N° de centre - N° Patient                        (1 ère lettre du nom)                    (1 ère lettre du prénom) 

 

/1         Version : 11/05/2017 
 

1 

 
Date  |__|__|  |__|__|  |__|__| 
 
 

J1  o      J90 o 
 
QUESTIONNAIRE EIFEL, RELATIF AUX LOMBALGIES : 

 



 
 

 
 

 

 

47 

Annexe 4 : SPIEGEL score 

 

 Etude sur l’intérêt du programme «BOUGE GROSSESSE» 
(www.bouge-application.fr; application smartphone et plateforme 
web) pour améliorer l’activité physique quotidienne chez les femmes 
enceintes 
N° Inclusion |__| - |__|__|__|                 Nom : |__|               Prénom : |__| 
                         N° de centre - N° Patient                        (1 ère lettre du nom)                    (1 ère lettre du prénom) 

 

/2         Version : 11/05/2017 1 

Questionnaire de sommeil de Spiegel 

 Nuit du .................. au .................. 
  

J1  o      J90 o 
 

Pour répondre, entourez le chiffre le plus approprié pour chaque situation :  

1/ Délai d’endormissement : Combien de temps vous a-t-il fallu pour vous 
endormir la nuit dernière ?  

5  Très peu de temps 
4  Peu de temps 
3  Moyennement de temps 
2  Longtemps 
1  Très longtemps (je suis resté éveillé très longtemps)  
0  Ne sait pas  
 
2/ Qualité du sommeil : Avez-vous bien dormi ? 

5  Oui, de façon parfaite (d’un sommeil paisible, sans réveil nocturne) 
4  Oui, bien 
3  Moyennement bien 
2  Non, mal 
1  Non, très mal (sommeil agité, réveils fréquents) 
0  Ne sait pas  
 
3/ Durée du sommeil : Combien de temps avez-vous dormi ? 

5  Très longtemps (je ne me suis pas réveillé spontanément)  
4  Longtemps 
3  Moyennement longtemps 
2  Peu de temps 
1  Très peu de temps (je me suis réveillé beaucoup trop tôt)  
0  Ne sait pas  
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Serment d’hippocrate

 

 

6E5ME17 D¶HI332C5A7E 

 

Au moment d'être admis(e) à exercer la médecine, je promets et je jure d'être fidèle aux lois 
de l'honneur et de la probité. 

Mon premier souci sera de rétablir, de préserver ou de promouvoir la santé dans tous ses 
éléments, physiques et mentaux, individuels et sociaux. 

Je respecterai toutes les personnes, leur autonomie et leur volonté, sans aucune discrimination 
selon leur état ou leurs convictions. J'interviendrai pour les protéger si elles sont affaiblies, 
vulnérables ou menacées dans leur intégrité ou leur dignité. Même sous la contrainte, je ne 
ferai pas usage de mes connaissances contre les lois de l'humanité. 

J'informerai les patients des décisions envisagées, de leurs raisons et de leurs conséquences. 
Je ne tromperai jamais leur confiance et n'exploiterai pas le pouvoir hérité des circonstances 
pour forcer les consciences. 

Je donnerai mes soins à l'indigent et à quiconque me le demandera. Je ne me laisserai pas 
influencer par la soif du gain ou la recherche de la gloire. 

Admis(e) dans l'intimité des personnes, je tairai les secrets qui me seront confiés. Reçu(e) à 
l'intérieur des maisons, je respecterai les secrets des foyers et ma conduite ne servira pas à 
coUUompUe leV m°XUV. 

Je ferai tout pour soulager les souffrances. Je ne prolongerai pas abusivement les agonies. Je 
ne provoquerai jamais la mort délibérément. 

Je préserverai l'indépendance nécessaire à l'accomplissement de ma mission. Je 
n'entreprendrai rien qui dépasse mes compétences. Je les entretiendrai et les perfectionnerai 
pour assurer au mieux les services qui me seront demandés. 

J'apporterai mon aide à mes confrères ainsi qu'à leurs familles dans l'adversité. 

Que les hommes et mes confrères m'accordent leur estime si je suis fidèle à mes promesses ; 
que je sois déshonoré(e) et méprisé(e) si j'y manque. » 

 

 

 


