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Preface 
 
This thesis is a presentation of my PhD project Healthy Together. Healthy Together is the 

development and assessment of an IT-based solution to support a healthy postpartum lifestyle through 

behavioural change. It includes the following four original papers. 

 

1) Christiansen, P.K., Skjøth, M.M., Rothmann, M.J., Vinter CA, Lamont, RF, Draborg, E. Lifestyle 

interventions to maternal weight loss after birth: a systematic review. Syst Rev 8, 327 (2019). 

https://doi.org/10.1186/s13643-019-1186-2 [1]  

2) Christiansen KP, Skjøth MM, Lorenzen LE, Draborg E, Vinter CA, Kjær, Rothmann MJ. Barriers 

to a healthy postpartum lifestyle and the possibilities of an information technology-based 

intervention: A qualitative study. Midwifery. 2021 Jul;98:102994. doi: 10.1016/j.midw.2021.102994 

[2]  

3) Christiansen PK, Rothmann MJ,  Skjøth M, Kjær T, Vinter CA, Lorenzen L,  Draborg E. The 

development of an intervention to support a healthy postpartum lifestyle through behavioural change 

(Under second round of revisions / resubmitted to Health Informatics Journal).  

 

4) Christiansen PK, Kjær T , Vinter CA, Rothmann MJ,  Skjøth M, , Draborg E. Postpartum  

behavioural change intervention: Mothers’ experiences and attitudes - A mixed method pilot study. 

(Ready for submission)  

 

The study was conducted in collaboration with the University of Southern Denmark (SDU), 

University College Lillebælt (UCL), Centre for Innovative Medical Technology (CIMT), and the 

Department of Gynaecology and Obstetrics at Odense University Hospital (OUH), Denmark. 

 

In this study, finding a solution to change new mothers’ behaviour towards a healthier lifestyle has 

been a journey that combines the disciplines of health, IT, co-creation, and behavioural change.   

 

The project was initiated in April 2017 and submitted in August 2022.  
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Sammenfatning (Summary in Danish) 
 
Andelen af kvinder i den fødedygtige alder, der har et overvægt- eller fedme-BMI, er steget over de 

sidste årtier. Overvægt og fedme bidrager til livsstilssygdomme som Type 2-diabetes og 

hjertekarsygdomme. Mange fødende overstiger Institute of Medicine’s anbefalinger vedrørende 

vægtøgning i graviditeten, hvilket øger deres risici på langt sigt for at blive overvægtige eller svært 

overvægtige. Denne afhandling viser udviklingen af en IT-baseret intervention, der skal støtte en sund 

postpartum livsstil.  

 

En Participatory Design tilgang er anvendt for at sikre, at den udviklede løsning imødekommer 

mødrenes relevante behov og er brugbar. For at kunne bestemme hvordan løsningen understøtter 

adfærdsændring, er Behaviour Change Wheel anvendt.  

 

Afhandlingen er bygget op om fire studier: 

 

Studie 1 er et systematisk review, der har til formål at identificere litteratur om effektive 

interventioner, der understøtter kvinders vægttab efter fødslen. Otte studier blev inkluderet. Det 

systematiske review viser, at IT-baserede interventioner kan understøtte en sund livsstil og 

vægtkontrol efter fødslen. Fremtidige studier bør fokusere på en længere opfølgningsperiode, større 

stikprøve og længerevarende brug af interventionen. 

 

Studie 2 er identifikation af barrierer for en sund livsstil efter fødslen og muligheder ved at bruge en 

IT-baseret løsning. Fem fokusgrupper med postpartum kvinder og to fokusgrupper med 

sundhedsfaglige personer blev udført for at identificere barrierer relateret til en sund livsstil efter 

fødslen. Studiet viser, at postpartum kvinder mangler redskaber til at informere og støtte dem til en 

sund livsstil efter fødslen. En IT-baseret intervention kunne være en måde, hvorpå kvinders behov 

kan imødekommes. 

 

Studie 3 er udviklingen af et modul i en mobil applikation til at understøtte en sund postpartum livsstil 

gennem adfærdsændring. Udviklingen af interventionen blev gennemført sammen med postpartum 

kvinder, sundhedsfaglige personer, IT-eksperter og forskere. Interventionen er baseret på resultater 

fra workshops, interviews, feedback sessioner og think-aloud test. Resultatet blev et modul Sund 
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Sammen i den eksisterende mobilapplikation Mit Sygehus. Modulet indeholder ugentlige push-

notifikationer, podcasts, træningsvideoer og vægtkontrol. 

 

Studie 4 er en evaluering af postpartum kvinders brug og oplevelser af modulet Sund Sammen samt 

deres holdninger til modulet, som har til formål at understøtte en sund postpartum livsstil. 34 

postpartum kvinder blev inkluderet i denne fase af studiet. Én droppede ud pga. tekniske problemer 

efter nogle få uger. Evalueringen er baseret på 18 personlige interviews og et udsendt spørgeskema 

med 28 besvarelser. Den viser, at en IT-baseret intervention med podcasts, push-notifikationer, 

træningsvideoer og vægtkontrol har potentiale til at understøtte en sund postpartum livsstil. Det bør 

dog ikke opfattes som en løsning, der passer til alle. Resultaterne viser, at de, der har brugt modulet, 

er kvinder, der allerede var fysisk aktive før deres graviditet.  
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Summary 
 

The number of overweight or obese women of the childbearing age has increased over the past 

decades. Overweight and obesity contributes to lifestyle diseases such as Type 2 diabetes and 

cardiovascular diseases. Many women exceed the Institute of Medicine’s weight gain 

recommendations during pregnancy, which place them at risk of long-term overweight and obesity.  

This thesis shows the development and evaluation of an IT-based intervention to support a healthy 

postpartum lifestyle.  

 

A Participatory Design approach has been used to ensure that the solution meets the users’ needs and 

is useful to mothers. The Behaviour Change Wheel has been applied to determine how the solution 

supports behavioural change.  

 

The thesis is built around four papers: 

Paper 1 is a literature study aiming to identify existing literature on effective interventions to maternal 

weight loss after birth. Eight papers were included. It shows that IT-based interventions can support 

a healthy postpartum lifestyle and weight control. Future studies should focus on longer follow up 

periods, larger samples, and lasting adherence to the interventions. 

 

Paper 2 is the identification of barriers to a healthy lifestyle postpartum and the possibilities of an IT-

based intervention. Five focus groups with new mothers and two focus groups with healthcare 

professionals (HCPs) were conducted to define barriers related to a healthy lifestyle postpartum. The 

results show that mothers lack tools to support and inform them about a healthy postpartum lifestyle. 

An IT-based intervention could be a way to accommodate the mothers’ needs. 

 

Paper 3 is the development of a module in a mobile application to support healthy postpartum lifestyle 

through behavioural changes. The development of the intervention was carried out in collaboration 

with new mothers, healthcare professionals, IT consultants, and researchers. The intervention was 

based on outcomes from the workshops, interviews, feedback sessions, and think-aloud test. It 

resulted in a module (Healthy Together) in the already existing mobile application My Hospital. The 

module contains weekly push-notifications, podcasts, exercise videos, and weight tracking. 
 



 13 

Paper 4 is an evaluation of mothers’ use of, experiences with, and attitudes towards the module 

Healthy Together as an intervention to support a healthy postpartum lifestyle. Thirty-four mothers 

were included in this phase of the study. One dropped out due to technical problems after a few weeks. 

The evaluation is based on 18 personal interviews and an online questionnaire with 28 respondents. 

It shows that an IT-based intervention with podcasts, push messages, exercise videos, and weight 

tracking may have the potential to support a postpartum healthy lifestyle. However, it should not be 

regarded as a one-size-fits-all solution. The results indicate that those who used the module were 

women who were physically active prior to their pregnancy. 
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Introduction 
 
About 60,000 children are born in Denmark each year [3]. Over the past decades, there has been an 

increase in overweight or obese women of the childbearing age as well as in the general population 

[4]. Overweight and obesity increase the risk of health problems for both mother and offspring [5]. 

Focus on diet and physical activity is important to prevent the aggravation of overweight and obesity 

[4]. In Denmark, women are offered consultations with healthcare professionals (HCPs) during 

pregnancy, where both the mother and baby's general health, including weight and diet, are in focus. 

However, once postpartum, focus from the HCP perspective is mainly on the baby [6]. Still, research 

shows that the mothers have multiple unmet clinical needs [7]. There is, therefore, a need to focus 

more on the mother’s health after the delivery. The mothers need assistance and support to lead a 

healthy postpartum lifestyle. 

 

Aim 
 
The overall aim of this thesis was to develop and assess an information and technology-based (IT) 

intervention to support new mothers to a healthy postpartum lifestyle through behavioural change. 

Each of the four papers are related to more specific aims. 

 

Aim of Paper 1: To summarise evidence from RCTs (randomised controlled trials) to compare the 

effects of different IT-based interventions to support postpartum women in achieving weight-loss. 

 

Aim of Paper 2: To explore barriers experienced by new mothers with respect to a healthy lifestyle 

during the postpartum period and to assess whether an IT-based intervention might be a supportive 

tool to assist and motivate mothers to a healthy lifestyle postpartum.  

 

Aim of Paper 3: To develop an IT-based intervention through close collaboration with users (new 

mothers) and stakeholders, incorporating motivational features. 

 

Aim of Paper 4: To assess mothers’ use of the behavioural intervention, Healthy Together, which 

aims to support new mothers in a healthier lifestyle. Further, it evaluates mothers’ experiences and 

attitudes in using the intervention.  
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Background 
 

Due to a demographic shift with a growing elderly population, the healthcare system has been forced 

to prioritise how to deliver services in more efficient ways. This has led to a new paradigm with focus 

on prevention and empowering citizens to take more control of their own health [8-9]. This does, 

however, require patients to have the relevant skills and opportunities to take on and maintain this 

task. In relation to pregnant women, antenatal education provided by the public sector is not a right, 

but a recommendation from the Danish Health Authority [6]. In the Region of Southern Denmark, 

women have access to antenatal education through webinars [10]. Some women feel compelled to 

buy private courses on antenatal education, breastfeeding, and exercise, as they feel the guidance and 

information provided by the public sector is insufficient. However, such courses are costly and lead 

to an inequality in healthcare [11].  

 

In relation to the postpartum period, services that were previously provided by the healthcare system, 

such as admitting all new mothers to the maternity ward, have been changed to accelerated hospital 

stays. In Denmark, a woman is offered antenatal care by midwives, general practitioners (GPs), and 

obstetricians during the pregnancy. Once in the postpartum period, women are offered visits from a 

health visitor, whose focus is primarily on the baby’s health. At eight weeks postpartum, the mother 

is offered a gynaecological check-up by her GP. Most information (often via leaflets) related to the 

baby and the postpartum body is handed out by an HCP just after the delivery [6]. At present, no HCP 

has the responsibility to address postpartum lifestyle [2] and hence, most mothers are expected to be 

self-reliant with regards to their own health after the delivery.  

 

Motherhood is a natural process, but also a major transition in the women’s life, which is multifaceted 

in its impact [12]. The transition to motherhood is, therefore, a potentially vulnerable time [13]. 

According to Versele, focus should be on how to cope with the balance of taking care of one’s own 

health and that of the baby [14]. This requires new ways to empower the mothers to be self-reliant 

with regards to postpartum lifestyle.  

 

Overweight and obesity  
 
Worldwide there is compelling evidence that the number of overweight or obese women of the 

childbearing age is high and increasing [4,15]). Pregnancy can be a contributor to overweight in 
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women [16]. The World Health Organisation (WHO) defines overweight as a body mass index (BMI) 

above 25 and obesity as a and BMI above 30 [4]. High pre-pregnancy BMI or excessive gestational 

weight gain are risk factors associated with weight retention and obesity later in life [17-18]. 

Overweight and obesity are directly associated with lifestyle diseases. In addition, overweight and 

obesity have a significant negative impact on fertility and adverse pregnancy outcomes, for example 

the development of gestational diabetes (GDM) and preeclampsia, and consequently also a negative 

impact on the health of the offspring [5, 19-22]. About 50% of women with a history of GDM are 

expected to develop type 2 diabetes (T2DM) within 10 years after the diagnosis [23-24] 

 

A systematic review by Castillo-Laura, Santos Quadros and Matijasevich shows a direct association 

between maternal obesity and the risk of childhood obesity [25]. It is, therefore, important to reduce 

maternal obesity to prevent obesity in future generations. Foetal life together with infancy and 

childhood are critical moments in which key metabolic changes occur that will have an impact on the 

health later in life [26]. Research also shows that obese children have a fivefold increased risk of 

staying obese during adulthood, as compared to normal-weight children [27]. 

 

Exceeding the Institute of Medicine’s (IOM) weight recommendations during pregnancy contributes 

to the risk of becoming overweight in a second pregnancy [28]. The IOM guideline for weight gain 

during a pregnancy recommends underweight women to gain from 12.5 to 18 kg and women with a 

normal BMI 11.5 to 16 kg. Overweight women are advised to gain only 5 to 9 kg during pregnancy 

[29]. A study by Thorsdottir and Birgisdottir examined postpartum weight retention among women 

with a normal pre-pregnancy BMI. Women who gained between 9-15 kg during the pregnancy 

weighed 0.1 kg less 18-24 months postpartum, than they did before the pregnancy, while those who 

gained between 18-24 kg had gained 2.6 kg [30]. According to Ragozinska et al., 36.6% of women 

exceed the weight recommendations during a pregnancy [31].  Other studies indicate that more than 

50% of women who are overweight or obese at the beginning of the pregnancy, exceed the IOM 

weight recommendations. In addition, women who exceed the weight recommendation have an 

increased risk of not returning to their pre-pregnancy weight [32-34].  

 

In Denmark, more than a third of pregnant women are overweight or obese at the beginning of the 

pregnancy [35]. As overweight has become a normal phenomenon, some overweight or obese people 

do not recognise that they are overweight or obese, and health risks related to a high BMI is often 
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underestimated [36-37]. Traditional beliefs that pregnant women should eat for two are still common 

[38]. In addition, some overweight or obese women see the pregnancy period as a break from their 

healthy lifestyle without being judged [39].  

 
In between pregnancies – A window of opportunity? 
 
Intervention studies focusing on appropriate weight gain during pregnancy show only limited clinical 

effect and highlight the importance of focusing more on early or preconceptual strategies [40-42]. 

Thus, it is recommended that interventions should be placed in the pre-pregnancy period or in 

between pregnancies. However, it is difficult to know when a woman will get pregnant the first time, 

and therefore the period in between pregnancies is of interest. Looking at statistics, the fertility rate 

in Denmark is 1.77 [43], and a woman who has given birth to one child will often get a second child 

within a few years after the first delivery [44]. Hence, the period in between pregnancies can be seen 

as a window of opportunity to intervene to prevent an aggravation of postpartum weight retention and 

give the women the best possible health options in a potential subsequent pregnancy. The period in 

between pregnancies is also of interest, as it is a new phase in the women’s lives. They have become 

mothers and may seek to be good role models for their offspring [14].  

 

Postpartum standard care from the public healthcare sector  
 
In the Region of Southern Denmark, most women give birth on an outpatient basis. Often, they leave 

the hospital between six to eight hours after the birth, unless there have been complications related to 

the birth that require the mother and child to be admitted. First-time mothers receive a visit from a 

midwife within 24 hours after leaving the hospital, while those who have given birth before, receive 

a phone call. In cases where the mother or baby need extra care after the birth, they are admitted to 

the maternity ward [45-46].  

 

The Region of Southern Denmark has a mobile application, My Hospital, in which each department 

of the Region’s hospitals can have one or more modules for information and communication with the 

patients [47-48]. The app is a secure platform that is free of charge and can be easily accessed through 

App store, Google Play, and in a web version [49]. During the pregnancy, the women have access to 

the module Pregnancy through which they can find practical information, recommendations related 

to pregnancy, and, when needed, contact a midwife. During the first two weeks after the birth, the 
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families are also given access to the module New Parents in the application My Hospital, through 

which they can communicate with the maternity ward at the hospital [47]. 

 

During the first year after the birth, the family is connected to a health visitor, who will visit the 

family twice within the first month after the birth. At two months, four-six months, and again at eight-

ten months, the family is invited for a consultation with the health visitor. During those visits, focus 

is primarily on the baby’s health, but also the mental state of the parents [50]. The health visitors 

focus on support for parents in their new role as a mother or father [51]. Postpartum diet and exercise 

are not prioritised themes, but can be discussed [50-51]. Hence, the women are expected to be self-

reliant with regards to postpartum exercise and lifestyle. However, research does show that mothers 

are unprepared for both the physical and mental changes related to pregnancy and birth. According 

to some studies, the mothers do not feel well-informed and experience unmet maternal health needs 

[7,52-57]. For the women, a positive postnatal experience, which includes regaining their pre-

pregnancy health, is important. In this context, the women’s partner, close network, and HCPs play 

an important role [58-60]. 

 

eHealth - a tool to improve healthcare 
 
Over the past decades, the implementation of eHealth solutions has increased rapidly [61]. In 

particular during the Covid-19 pandemic, the number of eHealth interventions increased [62-64]. 

eHealth solutions are a way to address some of the challenges faced by healthcare systems now and 

in the years to come, where demographic changes require more people to be in touch with HCPs [61].  

 

Several definitions on eHealth exist [65]. The European Commission defines eHealth as “the use of 

ICT [information and communications technology ] in health products, services and processes 

combined with organisational change in healthcare systems and new skills, in order to improve health 

of citizens, efficiency and productivity in healthcare delivery, and the economic and social value of 

health. eHealth covers the interaction between patients and health-service providers, institution-to-

institution transmission of data, or peer-to-peer communication between patients and/or health 

professionals” [66].  

 

According to this definition, eHealth is the use of information and communication technology to 

increase the quality and access of care to improve the health of citizens in an efficient way. An 
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example of eHealth is the use of smartphones or tablets to support healthcare practices, also called 

mHealth [65]. 

 

eHealth is divided into three categories [67] 

1) eHealth information tools and services for citizens  

2) eHealth administrative support tools and services for citizens 

3) eHealth homecare and telemedicine tools and services for citizens 

 

The use of eHealth is regarded as a cost-effective way to deliver healthcare. It empowers the users 

and their “informal caregivers” (often family members) to take a lead in the management of their own 

health [61]. eHealth can provide users with easy access to healthcare when they need it. By educating 

and making users more aware of their own health, they become experts on their own health. Many 

eHealth solutions are, however, not used as much as intended [68]. This can be due to a lack of 

understanding of the users’ perspectives and how they behave [61]. If users feel that their needs are 

not acknowledged, they may lack an incentive to use the eHealth solution provided. Therefore, it is 

important to take a holistic approach to the development, and it is important that the development 

team has the required multidisciplinary knowledge and skills. Thus, users and other stakeholders 

should play an important role in the development process, to ensure that the developed solution fits 

with the users’ needs and the context in which it will be used [61].  

 
eHealth in Denmark 

 
Denmark is a pioneer with respect to eHealth solutions implemented in both regions and 

municipalities [69-70]. Digitalisation is also a part of the Danish Ministry of Health’s strategy for the 

future [71]. Thus, Danes are familiar with the use of eHealth solutions and are expected to use them 

in the future [72]. Looking at women of the childbearing age in Denmark, smartphones and the 

internet are used by almost all on a daily basis [73]. Hence, an IT-based intervention has potential as 

a tool to support and motivate a healthy postpartum lifestyle.  

 

Behavioural change 
 
To assist new mothers in attaining or maintaining a healthy weight, one must look at their lifestyle 

behaviours, in particular their diet and exercise, and what barriers there are related to a healthy 

postpartum lifestyle. Theory on behaviour is useful to help articulate assumptions and hypotheses 
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related to strategies and targets of an intervention [61,74]. In addition, interventions based on theory 

are shown to be superior compared to those that are atheoretical [75-76]. Theory can thus help 

describe which behaviours that need to change in order to give the women the chance to succeed with 

a healthy lifestyle. In addition, theory on behaviour can help clarify why people do or do not practice 

a given health behaviour, and thus suggest more effective ways to change a behaviour. Finally, theory 

on behaviour can also explain why some interventions may not work as intended [61]. Different 

theories on behaviour change exist. Michie, van Stralen and West have developed the Behaviour 

Change Wheel (BCW), which is a systematic way to characterise interventions that enables their 

outcomes to be linked to mechanisms of action, and can help diagnose why an intervention may have 

failed to achieve its desired goals [77-78]. The framework is based on 19 different behaviour change 

frameworks [77]. Even though it is a relatively new framework, it has already been used to develop 

behavioural change interventions, in particular in the United Kingdom, where it has its origin [79]. 

The framework also contains a taxonomy of Behaviour Change Techniques (BCT) [80]. The BCW 

will be presented and applied in the present study. It can be used to define the intervention to support 

mothers in achieving a healthy postpartum lifestyle. 
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Methodology 
 
The present section describes the applied design and theory, while methods are described separately 

under each phase of the study. A Participatory Design (PD) approach, combined with the BCW, was 

applied. In the following section, the scientific position is presented. Subsequently, PD and the BCW 

are introduced.  

 
Scientific position 
 
To develop an intervention to support a healthy postpartum lifestyle through behavioural change, 

focus was on users’ and stakeholders’ experiences and viewpoints, thus the ontology derives from a 

qualitative approach. The epistemological assumption, and thus the interpretative approach, is 

hermeneutic phenomenology. Hermeneutic phenomenology focuses on the interpretation of people’s 

lived experiences and how each person makes sense and meaning of these experiences, where the 

interpretation is based on the moderators’ existing knowledge [81-82]. In the present study, at times, 

my own pre-conceptions have been used, while at other times they have been bracketed.  

 

The phenomenon “postpartum lifestyle” and “weight” were examined in focus groups, where 

researcher’s own past knowledge and assumptions were put aside. During the design and 

development of the intervention, own pre-conceptions were used. Each iteration in the study gave 

new insight through mutual learning in which the hermeneutic cycle was applied.  

 

In the test phase of the intervention, a questionnaire was used to gather information on the women’s 

experiences with and attitudes towards the intervention. For this evaluation, a positivistic approach 

was applied [83]. 

 

Preconceptions 

 
My own preconception is influenced by my academic background, which lies within communication, 

marketing, and consumer behaviour. Through the preparations for the present study, I have gained 

insight into the challenges related to a postpartum lifestyle as seen from a healthcare perspective, and 

through the study, I gradually gained more insight into the challenges related to a postpartum lifestyle 

as seen from the mothers’ perspective. In addition, I went through two pregnancies during the study, 
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which also gave me personal insight into the challenges new mothers may face related to lifestyle. It 

did, however, neither influence how the study was carried out, nor the interpretations. 

 

Participatory Design 
  
The study’s overall aim was to design and develop an IT-based intervention to assist new mothers 

with a healthy postpartum lifestyle through behavioural change. Thus, it was known from the 

beginning that the end-product would be a technology. To understand the users’ needs and the clinical 

practice, we wished to engage the users and HCPs in the process. Through their participation, the 

technology designed and developed would be more likely to reach its potential [84]. Participatory 

Design (PD) was thus chosen, as it aims at an active and consistent participation of users and 

stakeholders in the design of a future technology they are expected to use [85].  

 

PD evolved from action research (AR). AR is a method where the participants are co-researchers. 

The features of AR are solving practical problems through collaboration between stakeholders and 

researchers with the aim to study practice and change it [85]. AR was introduced by Kurt Lewin in 

the 1940s [86-87]. In the 1970s, Scandinavian researchers conducted AR to examine the effects of IT 

in a workplace and realised that the workers lacked influence on their own workplace (Kensing, 2003 

[88]. As a result, the researchers engaged the workers and the organisation with the aim to develop a 

technological solution aligning with the users’ actual needs [89]. Hence, AR and PD share core-

values, such as empowerment and democratisation, but whereas AR focuses on an organisational 

change, in PD, a technological solution is also developed in the process. Therefore, it is the 

technological solution that will bring about the change in the organisation [90].  

 

The process in a PD study is iterative, and revisions are therefore allowed. A typical PD study is 

divided into three phases. The first phase is needs assessment, the second phase is design and 

development, and the third phase is test. A fourth phase can be added to study cost-effectiveness of 

the developed intervention [9]. Each iteration can be described as action, observe, and reflect. In each 

phase, different methods can be applied, which can be defined as telling, making, and enacting, as 

presented in Figure 1 [9]. In the first phase, the users’ needs for the future technology are defined 

(telling). This is done by identifying and analysing the needs together with intended users and other 

relevant stakeholders. In the second phase, ideas are generated in a collaborative process with users 

and stakeholders. Based on the needs defined in the first phase and user activities in the second phase, 
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a prototype of the IT-intervention is designed and developed (making). In the third phase, the solution 

is implemented for test (enacting). 

 

 

 
 

Figure 1 Telling, making, and enacting in a PD process [9] 

 

 

The core of PD is genuine participation with not only users, but all relevant stakeholders [85]. In this 

study, the users were new mothers and the stakeholders were HCPs, the new fathers, IT-experts, and 

the research team. Through genuine participation, not only explicit, but also tacit knowledge can be 

explored [91]. Genuine participation is realised by having a say, mutual learning between the 

participants, and co-realisation [92]. This is achieved by not only seeing the participants as merely 

informants, but as taking an active part and having an equal impact on decisions throughout all 

processes in the PD. This includes all phases from exploring the needs and possibilities to the design 

and development, and in the evaluation and implementation of the IT-solution [9,93]. This study used 

different methods to give the mothers a voice. They were the intended users of the “future” 

technology, and therefore had a legitimate reason to be a part of the design and development team. In 

addition, their needs related to postpartum health and lifestyle were not fully recognised, but still 
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important in the prevention of lifestyle-related diseases [82,94]. Thus, the power to decide in the PD 

was shared with the new mothers [95]. 

To gain insight into the “clinical practice” and the users’ perspectives, a systematic review was carried 

out and focus groups with mothers’ groups in private homes and focus groups with HCPs were 

conducted. Thus, the mothers were regarded as experts in their own lives, while the HCPs, through 

their professional work, had insight into barriers related to a healthy postpartum lifestyle, 

consequences thereof, and what kind of standard guidance and information the women would receive 

at the present. 

 

In the workshops, user activities with reflection cards were applied to make each participant 

contribute with their knowledge. To gain common ground among the participants, the empirical 

results were presented and discussed in each workshop. 

 

When applying PD, the type of technology is not defined beforehand but is something the participants 

define in the process. First, they need to define what the problem is, why it is a problem, and then 

they can look at how it can be solved. Thus, the technological solution is based on the new knowledge 

created through a continuous mutual learning process with users, stakeholders, IT experts, and 

researchers [96]. Throughout the process, it is important that all participants share their knowledge 

and experiences, while they learn from each other – thus they co-create in a continuous mutual 

learning process [94]. The combined knowledge creates mutual learning among all participants, and 

it is through this consistent mutual learning that the intervention is co-created. 

 

The Behaviour Change Wheel 
 
To characterise the IT-based intervention from a theoretically based perspective, the Behaviour 

Change Wheel framework, which is presented in the following, was applied. The BCW is a synthesis 

of 19 behaviour change frameworks. The framework was first introduced in 2011 by Michie, van 

Stralen and West [77]. It is divided into three stages and contains eight steps with worksheets. Stage 

one is to understand the behaviour, stage two is to identify intervention options, and stage three is to 

identify content and implementation options (Figure 2) [78]. 
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Figure 2. The three stages in the Behaviour Change Wheel framework 

 

The first stage in the framework is to understand the behaviour. Thus, the task is to define the desired 

behaviour, who is performing the behaviour at stake, and what are the barriers for the desired 

behaviour to occur. To define the barriers in behavioural terms, the Capability, Opportunity, 

Motivation, and Behaviour model (COM-B) at the core of the BCW can be applied (Figure 3). 

 

 
 

 

Figure 3 The Behaviour Change Wheel Framework 

Note: Based on the work of Michie, van Stralen and West [77].  

Stage 1 Understand the 
behaviour

•1. Define the problem 
in behavioural terms

•2. Select target 
behaviour

•3. Specify the target 
behaviour

•4. Identify what needs 
to change

Stage 2 Identify 
intevention options

•5. Identify intervention 
functions

•6. Identify policy 
categories

Stage 3 Identify content 
and implementation 
options

•7. Identify behavioural 
change techniques

•8. Mode of delivery
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The model is used to identify what needs to change for a given behaviour to occur. Thus, it detects if 

a greater capability, more opportunity, or a stronger motivation is required to achieve a defined 

behavioural change [78]. The model consists of four interrelated components, as mentioned above 

(Figure 4). According to Michie, Atkins and West, the COM-B model provides a better explanation 

of adherence to an intervention compared to other existing models [78]. 

 

 

 
 

Figure 4 – Capability, Opportunity, Motivation, and Behaviour model (COM-B) 

 

Capability, opportunity, and motivation are interacting factors that generate behaviour. In turn, 

behaviour can have an impact on the three factors. Capability is defined as a person’s physical and 

psychological capacity to engage in a specific behaviour, which includes having the necessary 

knowledge, skills and strength to perform the behaviour in question. Opportunity is defined as all 

external factors that enable or prompt a given behaviour. It includes both physical and social factors. 

Motivation is defined as all processes in the brain that energise and direct behaviour. It is the drive to 

want to perform a specific behaviour more than any competing behaviour. Motivation can be either 

reflective (evaluations and plans) or automatic (emotions and impulses). Finally, behaviour is what 

an individual does in response to external or internal happenings. According to the COM-B model, 

capability, opportunity, and motivation can influence behaviour directly, while capability and 

opportunity can have an indirect impact on behaviour through an impact on motivation, as illustrated 

in Figure 4 above. Thus, for an individual to engage in a behaviour, it must possess the capability and 

opportunity to do so, and have a motivation that is stronger than any motivation to a competing 

behaviour [77,97]. 
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The second stage of the BCW is to identify the intervention options, which are shown in the purple 

circle, and policy categories, which are shown in the outer circle in Figure 3. The intervention 

functions are broad categories of ways that an intervention can change behaviour. These are 

education, persuasion, incentivisation, coercion, training, enablement, modelling, environmental 

restructuring, and restrictions. The purpose of the policy categories is to consider an appropriate way 

to deliver the intervention. These are environmental / social planning, communication / marketing, 

legislation, service provision, regulation, fiscal measures, and guidelines. To make context-based 

decisions, the APEASE criteria have been developed. APEASE stands for affordability, practicality, 

effectiveness and cost-effectiveness acceptability, side effects / safety, and equity [78].  

 

The third stage is to identify content and implementation options. In this stage, the behavioural change 

techniques (BCTs) that can bring about a desired change are defined. These are defined as an active 

component of an intervention designed to change behaviour [78, p. 145] The BCTs are chosen from 

the Behaviour Change Techniques Taxonomy that consists of 93 BCTs [80]. Finally, it needs to be 

decided how the intervention would be delivered in an appropriate way [98].   

 
A Participatory Design approach combined with the Behaviour Change Wheel 
 

The Behaviour Change Wheel can be used to characterise already existing behavioural change 

interventions, or those that will be created in the future [99]. Michie, Atkins and West recommend 

involving the users and other stakeholders to collect data from multiple relevant perspectives, using 

different methods, such as interviews, observations, questionnaires, and review of relevant 

documents, as this can increase confidence in the analysis [78]. Furthermore, co-creation with 

stakeholders is advised for defining behavioural change interventions and it is also advised that 

stakeholders should be included in the core development team [79 p. 19]. However, they do not 

explicitly mention co-creation with users, nor the tenants of PD, which are genuine participation, 

mutual learning between all participants, and having a say [85].  

 

By engaging people directly in co-creating a technology that they will use in the future, the solution 

is more likely to meet not only the users’ actual needs, but also be usable [84]. According to 

Kushniruk & Nøhr, knowledge is created in the meeting and dialogue with the participants (users and 

stakeholders) [94]. Therefore, a Participatory Design approach is applied in this study. Both PD and 

the BCW support an iterative process [78, 85]. In this study, the BCW is used to describe the 
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intervention based on the results from the co-creation with the participants, which makes the approach 

in this study inductive.  

 

The present study is divided into three phases. In the first phase, a systematic review seeking to 

identify existing interventions for maternal weight loss was conducted. Successively, new mothers’ 

needs related to a healthy postpartum lifestyle were identified through five focus groups with new 

mothers and two focus groups with HCPs. In this phase, a behavioural analysis was made using the 

COM-B model, which is a part of the BCW. 

 

In the second phase, the intervention was developed through two workshops with new mothers, HCPs, 

IT-experts, and the research team. A health visitor and new fathers were interviewed individually, as 

they could not participate in the workshops. The intervention was assessed by some of the workshop 

participants, and the content was pre-tested by new mothers, who had not been taking part in the 

workshops. In this phase, the intervention functions and policy categories from the BCW were 

defined, together with the BCTs and the mode of delivery, using the APEASE criteria [78]. 

 

In the third phase, 34 new mothers tested the intervention from three weeks to six months postpartum. 

To assess their use, experiences, and attitudes from using the intervention, mixed methods were 

applied with a questionnaire, semi-structured interviews, and data retrieved from the mobile 

application used for the intervention. An overview of the papers in the study together with the phase 

from PD they belong to, methods applied, and the stages from the BCW applied is presented in Table 

1 below. 

 
Table 1. Overview of papers in the study. Phases of Participatory Design, methods and data, and 
stages of the Behaviour Change Wheel 
 
 
Papers Paper 1 Paper 2 Paper 3 Paper 4 
Participatory 
Design 

Phase 1 Phase 1 Phase 2 Phase 3 

Methods and 
data 

Systematic 
review 

Focus groups Workshops 
Interviews 
Feedback 
sessions 
Think-aloud test 

Questionnaire 
Interviews 
Data from the 
module 

Behaviour 
Change Wheel 

Stage 1 Stage 1 Stage 2+3  
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Ethics 
 
The study was reported to the Danish Data Protection Agency under the number (17/43487). It was 

also submitted for assessment in the Scientific Ethics Committee, which reported back that their 

approval was unnecessary according to Danish law. In line with the Declaration of Helsinki, all 

participants received written and oral information about the study prior to their participation, in which 

they were informed that their participation was voluntary, and that they could withdraw their 

participation at any time without any consequences [100]. This gave them time to consider their 

participation. Prior to each activity, an informed consent form was signed by each participant. All 

participants were assured anonymity, though in focus groups and workshops, the presence of more 

participants made complete anonymity difficult. Instead, anonymity relied on the confidentiality of 

all participants. 

 

Interviews, focus groups, and workshops were recorded on a dictaphone and transcribed in NVIVO 

[101]. Data were kept secure. All personal information was anonymised in the transcripts. 

 

Data from the questionnaire were kept on a secure platform. Once the data were retrieved, data that 

could identify a participant were made anonymous.  

 

Participants’ participation in the different activities also lead to ethical issues, as new mothers often 

are in a vulnerable transition period, and therefore should not be disturbed more than necessary. 

However, the mothers who participated had prioritised participation themselves by their own free 

will. In the activities, the impression was also that they often had a lot they wished to say about the 

transition to the postpartum period and their general lifestyles. The most appropriate time for 

participants to participate was considered. The mothers were invited to bring their babies along. Thus, 

for the women to feel comfortable, it was important that all activities were held in a baby-friendly 

environment. In some cases, the mothers would ask for professional guidance related to their own 

health or the baby. To ensure that their questions were not ignored, and to provide them with correct 

information, they were advised to contact their GP or health visitor. The HCPs’ participation during 

working hours meant that the time spent on the study was time away from the clinic. However, their 

work in the clinic, which for most was at the maternity ward, was prioritised if needed. 
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Presentation of the four papers 
 
In the following section, the individual studies are presented. Readers are referred to each of the four 

separate papers for a full presentation of the results. The papers are presented according to the phase 

they belong to in PD. 

 

Phase 1 – Needs assessment 
The aim of phase one was to define the barriers related to a healthy postpartum lifestyle, while 

examining the opportunities of an IT-based intervention. In paper 1, a systematic review was carried 

out in order to examine existing literature on interventions that target a healthy postpartum lifestyle 

through weight loss [1]. Subsequently, in paper 2, the seven focus groups were conducted to identify 

the mothers’ needs and barriers related to a healthy postpartum lifestyle [2]. Lastly, the first four steps 

of the BCW were applied to define which specific behaviours should be targeted, and, accordingly, 

which elements of the COM-B should be focused on.  

 
Paper 1  

 
The systematic review aimed to identify and summarise evidence from RCTs to compare the effects 

of different IT-based interventions to support postpartum women in achieving weight loss. 

 

Data sources and search strategy 
 
The methodology developed by Khan was used for the literature study [102]. A systematic search 

was performed in Embase, PubMed, Psychinfo, CINAHL, Scopus, Web of Science, and Cochrane. 

The systematic review was based on the PRISMA statement together with a protocol [103]. The 

protocol was registered in PROSPERO (CRD42018080731). A librarian assisted with the 

performance of the electronic search string. The search strategy aimed to find published studies 

available in full test. A block search strategy using the terms AND/OR/NOT was applied. No 

language or time limitations were made. As the study design and samples varied, the synthesis was 

narrative. 

 

In Embase and PubMed, a search filter for RCT was applied. A search filter that excludes animal 

studies was also added in PubMed. The searches were modified for each database due to different set 

ups in the databases (Appendix A). All references identified in the searches were imported into the 
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reference database EndNote and later exported to Covidence [104]. The identified articles’ reference 

lists were also sought for relevant references. 

 

The Population, Intervention, Comparison, and Outcome framework (PICO) was used to frame the 

search [105]. Only original papers including an intervention for postpartum women which included 

a focus on weight loss and were RCT tested were considered for inclusion. In addition, the papers 

had to be published in peer-reviewed journals. 

 

Data extraction and quality assessment  
 
Cochrane’s tool for reducing risk of bias in RCTs was used [106]. This was done to ensure reliability 

and to determine the risk of bias in each study. The checklist contains seven points that should be 

considered. These are: 1) random sequence generation, 2) allocation concealment, 3) blinding of 

participants and personnel, 4) blinding of outcome assessment, 5) incomplete outcome data, 6) 

selective reporting, and 7) other biases. 

 

The quality of each of the seven criterions was marked with symbols in the following way: If a study 

was estimated to have a low risk of bias, it was marked with a (+). If there was an unclear risk of bias 

the symbol (?) was used, and if a high risk of bias was estimated, it was marked by (-). The studies 

were assessed for bias separately by the first and second author. Disagreements were resolved through 

discussion.  

 

Results 
 
The searches identified 3161 articles. They were imported to the software Covidence. Based on title 

and abstract, the software identified potential duplicates, which were manually checked. 575 articles 

were removed due to duplicates. The first author screened titles and abstracts. Thirty-seven eligible 

articles were identified. First and second author read the full texts separately. In this phase, studies 

were excluded if they did not meet the PICO requirements. Finally, eight studies were included in the 

synthesis [107-114]. An overview of the scores and potential biases in each study is illustrated in 

Table 2. The final search update was made on 27 February 2018 in all databases. 
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Table 2. Evaluation of Cochrane’s seven sources of bias in studies from 2011-2017 of weight loss 

among postpartum women 

 

 

 
 

Table 3 provides descriptive information on the eight studies included. Selected characteristics of 

each study are also presented in the table. 

 

The interventions are divided into categories based on their content, which are 1) Internet-based 

interventions, 2) Text messages, 3) Pedometer/accelerometer, 4) Gaming, and 5) Mobile application. 

Table 3 provides an overview of the intervention categories in each study. 

 

Table 3. Overview of the IT-based categories in the eight interventions 

 

 
Internet 
based 

Text 
messages Pedometer / Gaming Mobile Significant 

  intervention (SMS) accelerometer  application 
positive 
change 

Phelan et al.  [107] x x x   Yes 
Herring et al.[108]   x x   Yes 
Herring et al. [109]  x x   Yes 
Gilmore et al. [110]  x x  x No 
Tripette et al. [111]    x  yes 
Maturi et al. [112]  x x   yes 
Albright et al. [113] x  x   yes 
Colleran and 
Lovelady [114] x         yes 
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The studies used different designs. Five of the studies contained both text messages and a pedometer 

or an accelerometer [107-110,112]). One intervention also contained a mobile application [110], 

while another also was an internet-based intervention [107]. One study included a pedometer and was 

an internet-based intervention [113], while the study by Colleran and Lovelady was internet-based 

only. Finally, one study only included the gaming element [111]. Except for one study [110], none of 

the studies showed any significant change in outcome measure. 

 

Paper 2 

 

The aim of the second paper was to conduct the needs assessment in the first phase according to PD 

and to apply the BCW for defining the target behaviours. 

 

Method 
 
Focus groups were chosen because the group dynamics allowed participants to give spontaneous 

responses on the given topics that were discussed, and these spontaneous responses could contribute 

to the construction of meaning [115]. A focus group is a group of people, normally between 5-8 

people, who are put together to discuss a defined area of interest [115]. The number of participants 

varies depending on the purpose of the focus group [116]. In this case, the focus groups varied 

between three and four women. This was ideal due to the nature of the topics discussed (behaviour), 

also considering that most women brought their babies along [115]. In addition, the focus groups 

were used to explore the new mothers’ perceptions, feelings, and thoughts to capture insights into 

behaviour, concerns, and issues related to a postpartum lifestyle [117]. All focus groups were 

moderated by the first author and by the second or last author, apart from one focus group with new 

mothers, which was moderated only by the first author. This made it easier to observe and take notes.  

 

A semi-structured interview guide with open-ended questions was defined prior to the focus groups 

[115, 117]. It was developed based on the findings from literature and contained questions about the 

women’s behaviour related to their postpartum lifestyle [1,7,53]. The guide ensured that similar data 

were collected across the different focus groups [115,117]. To ensure that all participants expressed 

their own thoughts and knowledge on the topics discussed they were all asked to use post-it notes to 

put down their thoughts and then they presented these one by one prior to a more open discussion. 

The focus groups were recorded on a dicthaphone and transcribed in NVIVO by the first author [101].  
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Data analysis 
  

All focus groups were analysed using a systematic text condensation [118]. A systematic text 

condensation is carried out in four steps. In the first step, all transcripts and notes are read to gain a 

total impression. In the second step, data is read again to extract units of meaning. In the third step, 

codes identified are organised into categories and subcategories. Finally in the fourth step, the 

findings are synthesised, meaning that the analysis goes from condensation to descriptions [118-119]. 

The first three steps of the systematic text condensation are illustrated in Table 4 below. 

 

Table 4. First three steps in the systematic text condensation  

 

 
 

Setting and participants 
 
During the fall of 2017, new mothers were recruited to participate in a focus group through group 

meetings for new parents, hosted by the municipality in Svendborg, Denmark. All women received 

oral and written information about the project. Inclusion criteria were women who spoke Danish and 

who had given birth within the past 18 months.  

 

To ensure that the participants felt comfortable, respected, and free to express their opinions without 

being judged, it was important to secure a permissive environment [115,117]. Three focus groups 

were held in one of the participant’s homes, as the participants were from the same mothers’ group, 
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while one was held in a public building in Svendborg, Denmark, and one at University College 

Lillebælt, Odense, Denmark. 

 

Midwives and nurses were recruited through the maternity ward at Odense University Hospital, while 

the GPs were recruited through the professional network of a doctor at the maternity ward. They all 

received a written invitation to participate in a focus group. Interview guides, based on literature on 

the postpartum period, postpartum care, and retention of gestational weight gain were used. The main 

topics were behaviours related to lifestyle (diet and physical activity), and the use of health-related 

information and IT. The interview guide is presented in Table 5 below. 

 

Table 5. Semi-structured interview guide used in the focus groups 

 
 

Results  
 
Six HCPs from Odense, Denmark, and 17 mothers participated in the focus groups. The mothers were 

between 25 and 39 years old. All but one lived with a partner. Two of the mothers had delivered with 

a C-section. Three of the women were students, while the rest were employed or self-employed. 15 

of the 17 mothers were first-time mothers. The HCPs included a midwife, two GPs, two nurses, and 

an obstetrician.  

 

A saturation of data from the mothers’ perspective was achieved after the fifth focus group with new 

mothers. 
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Images 1 and 2: Images from focus groups with mothers 

 

 
Image 3: Image from focus group with HCPs 

 

The systematic text condensation resulted in five overall themes with sub-themes: 1) A new hierarchy 

of needs, 2) A changed body, 3) Perceived social norms, 4) Support from a partner and a close 

network, and 5) Lack of information. The themes are presented below. Citations from the interviews 

are included in the following. The participants are marked with a number, for instance (Mother, 

participant 5). 

 

A new hierarchy of needs 

 
Two types of barriers were identified in our findings that were related to a new hierarchy of needs: 

1) the baby as a competing priority and 2) lack of time, sleep, and energy. Prior to the delivery, focus 

had been on their own health and that of the foetus. Once postpartum own priorities such as diet, 

sleep, and exercise were replaced by those of the baby. Consequently, the baby became a competing 
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priority to a healthy lifestyle. Some mothers focused so much on their baby that, when asked about 

their own lifestyle (diet and exercise), they would talk about their baby’s diet and motor skills. 

Regarding meals, take-away food was used more than previously by most in the postpartum period. 

However, all would still prioritise to prepare homemade, healthy meals for the baby. One mother 

expressed: “I feel like it is important that my son gets his food, and then I will just eat whatever is 

available.” (Mother, participant 1). The mothers lacked time, energy, and sleep and would in general 

aim for the easy choice. Sweets, such as chocolate were mentioned in all focus groups as a way to 

gain fast energy and would at times also replace a meal. As one mother said: “I think we all feel it…..It 

is survival….Sugar and fat….”(Mother, participant 4). Lack of sleep was an issue all mothers could 

relate to. Sleep was not prioritised by most, as the mothers often felt they had other tasks to fulfil 

when the baby was asleep.  

 

A changed body 

 
Pregnancy and birth cause physical changes in the body. Six types of barriers related to the body 

changes were identified; 1) doubts about when and how to begin exercising; 2) access to exercise 

classes; 3) commitment to participate; 4) exercising with peers; 5) weight – who should open 

pandora’s box?, and 6) motherhood – a new physical identity. 

 

In general the mothers did feel unhappy with the postpartum body and wished to regain their pre-

pregnancy bodies. However, the reasons were more related to physical appearances than health. Some 

of the users had exceeded the IOM weight recommendations and consequently weighed more than 

when they became pregnant. Uncertainty about how to exercise postpartum and at what pace was an 

issue for most. Only private exercise classes were provided, but they were costly, and the mothers 

had to pay themselves, if they signed up. Those in the rural areas found it too complicated to 

participate due to the distance. The women expressed a wish for exercising with a coach, or with 

peers as it would make them feel more obliged to participate. From the HCPs perspective, weight and 

lifestyle was not something they discussed with the mothers due to lack of time in the consultations 

and a lack of public services to refer the women to, for instance a dietitian. One of the participating 

nurses explained: “It is like: Who should open Pandora’s box for the women, and how? It can be very 

sensitive to discuss lifestyle….in particular weight, and we don’t have a place to refer them to.” Thus, 

the mothers were expected to be self-reliant with regards to their own weight and lifestyle. 
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Despite the physical changes, most accepted these and saw the changes as a natural result of 

pregnancy. Lastly, some also expressed that they no longer felt they had to show their best physical 

appearances, as they had settled down with a partner. 

 

Perceived social norms 

 
Social media impact was discussed in all focus groups with mothers. One barrier identified was 

perceived social norms created by unrealistic images portrayed on social media. The mothers knew 

that the images did not portray the whole truth, as they also posted mainly good-looking images 

themselves. However, it still made some feel demotivated to lose weight, as they felt far from 

achieving similar body goals.  

 

Support from a partner and a close network 

 
With the arrival of a baby, the women expressed a new hierarchy of needs, as mentioned previously. 

As own priorities, including those related to attaining a healthy lifestyle, were put aside, the women 

expressed a need to include their partner and/or their close network to assist more with baby-related 

tasks. From our findings, two barriers were identified: 1) Mothers felt that they knew the baby the 

best and 2) poor match of expectations with one’s partner or close network.  

 

A dream scenario mentioned by most mothers was to engage their partners more with the baby-related 

tasks so they could get more time to focus on their own needs, such as exercise. However, they all 

expressed the feeling that they knew the baby the best and felt uncertain if the partner could fulfil the 

baby’s needs. Consequently, they felt that their presence was in the baby’s best interest. One mother 

said: “I am the Minister of baby….” (Mother, participant 2). In addition, information related to the 

baby from HCPs was often targeted at the mother, who could then inform the father. Thus, the HCPs 

also supported the mothers’ feeling of being the “Minister of baby”.  

Lack of information 

 
Lack of information related to the postpartum body and health was an issue for all mothers. Two 

barriers were identified related to information: 1) lack of information and 2) information overload. 

The women would receive some information through leaflets about postpartum health, but most never 

read it and forgot about it. The information was often given just after the birth, when the women had 

more focus on recovering from the birth and getting to know the baby. Thus, a feeling of information 
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overload was expressed. To get answers to questions related to the postpartum body and health, 

information was sought on google or in social media groups for new mothers. However, source 

credibility was an issue, which could at times lead to more confusion or misinformation. As one 

mother said about the information given: “There is a lot of information about breastfeeding….but 

there is nothing on the changes you can expect your body to go through.” (Mother, participant 4). 

The mothers said they preferred face-to-face communication, or at least someone who told them why 

the different leaflets were important to read. Finally, the HCPs also expressed that they were aware 

that the information handed out via leaflets was not read by all: “They get this old leaflet…I think it 

is called “Fit after birth”….But they get like 3000 leaflets, so I do not think they read it….It is a 

question about resources” (Midwife). 

 

When asked about what kind of IT, besides google, they used to obtain information in general, the 

answers were podcasts or audiobooks. Thus, there may be a potential in using podcasts to inform new 

mothers on issues related to maternal health and lifestyle. One mother said: “I actually use 

audiobooks a lot when I walk the pram. I think it works well, because it does not take my focus off 

him (the baby), and I can have my hands free and maintain eye contact.” (Mother, participant 10). 

Most mothers had used apps related to their pregnancy, such as the growth of the baby. Applications 

with relevant push-notifications were well-liked. Apps that were not user-friendly were avoided, and 

an appealing design played a significant role as well.  

 

Behavioural analysis based on findings from phase 1 

 
The COM-B model was applied to discuss and understand the findings in Paper 2 (see the discussion 

of Paper 2 in Paper 2). Based on the findings in the systematic review and the focus groups, the COM-

B analysis was made to identify the most important target behaviours. The worksheets used for the 

analysis are presented in Appendix B. 

The identified target behaviours were:  

 

1) Increase the mothers’ awareness of the benefits of a healthy lifestyle, and the health-related 

risks of an unhealthy lifestyle through knowledge and reminders. 

 

2) Guide the new mothers to attain or maintain a healthy postpartum lifestyle with focus on diet 

and exercise. 
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The behavioural diagnoses associated with 1) and 2) are, according to the COM-B model, the 

following: 

 

Ad 1. Increased capability, opportunity, and motivation 

Capability as the mothers need to attain knowledge. Opportunity as the women need easy access to 

the knowledge, which should be from high-quality information provided by a trustworthy source. 

Motivation as the information provided should motivate the women to focus on a healthy postpartum 

lifestyle. 

 

Ad 2. Increased opportunity as well as capability. The mothers need access to guidance on how to 

exercise postpartum and how to attain or maintain a healthy diet.  

 

Phase 1 served to inform phase 2. In the following, the second phase of the study is presented. 

 

Phase 2 – Design and development 
 
In the second phase, the intervention was designed and developed through mutual learning with new 

mothers, HCPs, IT-experts, and researchers. New fathers were also included as stakeholders, as the 

results from the focus groups showed that they could have impact on the mothers’ lifestyle. The 

second phase is reported in Paper 3. 

 

Paper 3 

 

The aim of this paper was to develop an IT-based intervention through close collaboration with 

users and stakeholders, incorporating motivational features.  

 

Methods 
 
In phase 2, workshops, semi-structured interviews, feedback sessions, and a think-aloud test were 

conducted. An overview of the methods applied in Paper 3 are illustrated in figure 5 below. 
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Figure 5 Overview of the methods applied in phase 2 

 

Workshops 

 
Two workshops were held in the second phase of the project. Workshops were chosen to create a 

mutual learning environment and a shared understanding. This was done to ensure a solution that not 

only meets the users’ needs, but also one that is usable [85,94]. 

 

The aim of the first workshop was to create mock-up content for the intervention. Mothers (with their 

babies), HCPs, IT experts, researchers, and student assistants participated in the workshops. To 

eliminate difference in power between participants, the new mothers were placed in one group and 

the HCPs and IT experts in another. A researcher and a student assistant were present in each group. 

To establish a collective understanding, the results from phase 1 were presented and the groups were 

given information on the standard care that new mothers receive. Next, the groups did a brainstorm 

where each participant was given post-it notes on which they could write comments if they felt 

something was missing or should be changed, based on their personal experiences and observations. 

Next, the groups were mixed to enhance mutual learning between the new mothers, HCPs, IT experts, 

and researchers. They were given reflection cards and asked to propose ways to support a healthy 

postpartum lifestyle.  

• User activities: Reflection 
cards, brainstorming

• Postpartum women (N=5)
• HCPs (N= 6)
• IT-consultant (N=1)
• Researchers (N=4)
• Student assistants (N=2)

Workshop1

• New fathers (N=3)
• Health visitor (N=1)

Interviews

• User activities: Reflection 
cards, brainstorming

• Postpartum women (N=2)
• HCPs (N=4)
• IT- consultants (N=2)
• Researchers (N=2)
• Student assistants (N=2)

Worshop 2 

• Physiotherapist (N=4)

Feedback sessions 
on Mock-up

• Individual feedback
• HCPs (N=3)
• IT-consultant (N=1)
• Postpartum women (N=4)
• Think-aloud test (N=6)

Feedback sessions 
on prototype
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In the second workshop, the participants gave feedback on the proposed mock-ups and defined more 

detailed content for the intervention. Again, to establish a common understanding, participants were 

presented with the current results from phase 2. A proposed user journey for the intervention was 

presented. They were then asked to reflect on and discuss the mock-ups and user journey. To ensure 

that all were given a voice, each participant presented their thoughts to the others. 

 

Both focus groups were filmed and recorded on a dictaphone. Notes taken during the workshops were 

also included in the data. 

 

      

 
Image 4 and 5: Images from workshop 1 
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Image 6: Image from workshop 2 

Interviews 

 
Semi-structured interviews were carried out post workshop 1 to gain a better understanding of the 

attitudes and experiences among participants who could not participate (three fathers and a health 

visitor) in the workshops, and thus to ensure that their voice was included in the design and 

development of the intervention [116-117,120]. The interviews with the fathers were carried out at 

University College Lillebælt, while the interview with the health visitor was held at a municipality 

office. The interviews were carried out by the first author. A semi-structured interview guide was 

defined prior to the interviews. It was formed by the results from phase 1 and workshop 1. Open-

ended questions with follow up questions were used. This was done to ensure that similar data was 

collected from all informants [116]. All interviews were recorded on a dictaphone and transcribed in 

NVIVO. First author conducted all interviews. The interviews were transcribed by the first and third 

author. 

 

Feedback sessions 

 
Feedback sessions were carried out individually with some of the participants (intended users and 

HCPs), except for the physiotherapists, who gave feedback together. The sessions were conducted to 

detect adjustments to be made prior to the implementation for test. Feedback was on the content, push 

notifications, podcasts, exercise videos, and the overall impression of the intervention. Successively, 

adjustments were made based on the feedback. Due to the start of the Covid-19 pandemic, it was not 
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possible to gather people physically, thus individual feedback was given. Data from the feedback 

sessions consisted of notes taken by the first author.  

 

Think-aloud test 

 
To detect possible issues related to navigation in the module (the intervention), a think-aloud test was 

made with six new mothers prior to implementation for test. Each woman was given access to the 

application. They were then asked to carry out different tasks that we wanted the users to be able to 

do in order to use the intervention. This allowed us to detect and solve issues discovered [121]. Data 

from the think-aloud test consisted of notes taken by the first author. 

 
Analysis 
 
The data from phase 2 were analysed using systematic text condensation as presented in phase 1 in 

Paper 2 [2].  

 

Setting and participants 

 
Phase 2 took place from August 2019 to May 2020. New mothers, their partners, relevant HCPs, and 

IT specialists were invited to take part in the workshops. The mothers and their partners were recruited 

mainly though new mothers’ networks. HCPs were recruited through the maternity ward at OUH. 

Table 6 provides an overview of the participants’ involvement in the different activities in phase 2. 

 

No fathers were able to participate in the workshops, nor was the health visitor invited. To 

accommodate this, semi-structured interviews were conducted post workshop 1 to ensure that their 

input for the intervention was taken into account. A semi-structured interview guide with open-ended 

questions was used [117]. In the second workshop, the physiotherapist was not able to participate. 

Again, to ensure her input, she and three of her colleagues were presented with the results and mock-

up from workshop 2 on which they gave feedback.  

 

The workshops as well as the semi-structured interviews with the new fathers and the think-aloud 

tests were held at the premises of University College Lillebælt. The location was chosen, as it was a 

neutral setting [116]. The semi-structured interview with the health visitor was held at a municipality 

office in Ringe, where she worked.  
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Table 6. Overview of the participants’ involvement in the different activities 

 
 

Results 

In workshop 1 and the interviews post workshop 1, suggestions for an intervention to support a 

healthy postpartum lifestyle were provided. It was discussed who in the healthcare sector should have 

the responsibility for discussing postpartum lifestyle with the mothers, as it was an unprioritised topic.  
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I really felt insecure about which exercises to do and which to avoid. . . . I could just feel my body 

was different. . . . I had to find a private physiotherapist to get the right exercises and information. 

. . . I needed trustworthy guidance. (Mother) 

 

The HCPs were aware that the information handed out by leaflets was not read. As the women lacked 

information, they would use social media and the internet to search for information when needed, 

though source credibility was often an issue. To accommodate the needs, a combination of podcasts, 

exercise videos, push-notifications, and tracking of own weight were recommended by the 

participants in workshop 1. The women already listened to podcasts when walking with prams or 

pushchairs. Podcasts should be delivered by relevant HCPs and give information on postpartum 

exercise and how to obtain or maintain a healthy family diet. Videos were recommended, as it would 

allow them to exercise at home. The videos should, however, not be too long, as the women often 

lacked time to watch them. Finally, the push-notifications were recommended as they would remind 

them about the presence of the podcasts and exercise videos. In addition, the push-notifications could 

contain not only reminders, but also messages with good advice and could make the information flow 

easier to digest, as the information would come gradually. One mother explained:  

 

I think I will need some messages from the app so I don’t forget about it. . . . As a new mother, 

you tend to forget everything that is not baby-related. . . but I think I would use it [the app] if I 

got reminders. (Mother) 

 

Both postpartum mothers and HCPs recommended the app intervention, due to the flexibility with 

the opportunity to add content and easy updates. They recommended the region’s app My Hospital, 

as they were already familiar with it. The fathers and health visitor agreed with the suggestions from 

workshop 1. It was discussed if a separate module with podcasts and push-messages for the fathers 

would be relevant. Two of the fathers agreed it could be beneficial to them. 

 

Mock-up 

Based on the proposals in workshop 1 and the post-workshop 1 interviews, a mock-up was created 

prior to workshop 2 together with the IT specialist who had participated in the first workshop. To 

show it was a mock-up, and that participants could change or adjust content, one of the menus was a 
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list of question marks and the mock-up was presented using a WoodPad (instead of an iPad), as 

illustrated in image 7. 

 

 
Image 7: Image of mock-up 

 

In the second workshop, focus was on content for the intervention. Thus, podcast themes and which 

kind of HCP should present the content were discussed. Exercise videos, weight tracking, and the 

frequency of push-notifications were also discussed. One mother said: 

 

If I receive too many messages, I can also get annoyed, but nor should I forget about the app. 

Once or twice a week might be fine. (Mother) 

 

It was decided that the push-notifications should refer to specific content in the app or offer advice 

based on users’ individual postpartum weeks. Podcasts should give relevant information on the 

postpartum period related to postpartum lifestyle, such as exercise, diet, and bodily expectations after 

a pregnancy and birth. The name Healthy Together was proposed for the module. Finally, when 

discussed when the mothers would like to be introduced to the module, they preferred at the end of 

the pregnancy, as they would have more energy to take in new information prior to the birth.  

 

When the physiotherapists were presented with the mock-up and content from the second workshop, 

they agreed on the content. However, they stressed the importance of not focusing on weight until a 

couple of months postpartum, as the postpartum body needed time to adjust after the pregnancy. 
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Intervention functions, policy categories, BCTs, and mode of delivery  

 
Following the BCW, the intervention functions were defined as education, persuasion, training, and 

enablement (Appendix B). In phase 1 and 2, the mothers had expressed a need for more trustworthy 

information related to the postpartum body and lifestyle. Both podcasts and exercise videos contained 

education, where HCPs would teach about postpartum lifestyle and exercise. Persuasion was another 

intervention function included, as the women also expressed that they needed to understand and be 

reminded why they should prioritise their own lifestyle. Thus, podcasts and push-notifications applied 

persuasion, by inducing positive feelings about a healthy lifestyle or negative feelings related to an 

unhealthy lifestyle. The intervention also applied training by giving the mothers access to exercise 

videos. This was done as phase 1 and 2 showed that the mothers wished for guidance on how to 

exercise and at which pace, as they often felt insecure about when and how to exercise. Finally, 

enablement was applied as the mothers asked for advice on how to get time to exercise and eat a 

healthy diet. For instance, in some podcasts and push-notifications, the mothers were advised on how 

to engage their partner or close network to free up some time to prioritise their own lifestyle.  

 

The policy categories applied were communication or marketing and guidelines. Communication or 

marketing worked through the push-notifications and podcasts, as they work as a means to 

communicate information to the mothers. Guidelines were applied in the podcasts and exercise videos 

by providing the mothers with guidance on how to exercise in the videos and guidance with examples 

on how to attain a healthier lifestyle in the podcasts.  

 

Next, 14 BCTs were identified for the intervention. (Appendix B), where the two most significant 

were credible information sources and prompts or cues. For instance, to provide new mothers with 

trustworthy information, the education intervention function was applied using the marketing or 

communication policy category. Thus, the BCT credible information sources was applied by 

providing easy access to trustworthy information related to a healthy postpartum lifestyle in the 

module. The chosen mode of delivery was through the mobile application My Hospital.  

  

Mobile application content development 
 
The exercise videos and podcasts for the module were produced together with HCPs. The videos were 

produced by the physiotherapist specialised in gynaecology and obstetrics, who participated in the 
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first workshop and a feedback session. Exercise videos to regain the strength needed to do normal 

physical activities were made together with videos that showed how to stand, sit, and lift to avoid 

back and neck pain. One video also showed how to exercise with the baby. The exercise videos gave 

the women the opportunity to gradually progress to more advanced exercises.  

 

The physiotherapist also participated in the development of podcasts. A dietitian and a gynaecologist 

were recruited to participate through the maternity ward at OUH, and a midwife was recruited online 

through a network for midwives. The midwife was also a new mother and educated sexologist. Her 

husband was invited to participate in one of the podcasts. The podcasts covered the themes 

postpartum body, the pelvic floor, attaining a healthy postpartum lifestyle (with focus on diet, 

exercise, and sleep), how to engage the partner / close network and the eight-week postpartum follow-

up consultation with the GP. From 10 weeks postpartum, the mothers would receive a message 

informing them on how to use weight tracking in the module. Finally, they would receive weekly 

push-notifications with general advice and reminders about content in the module. The module is 

shown in image 8. 

 

               
Image 8. Image of the module Healthy Together 

 

The feedback session on the prototype indicated that some podcasts were too long, while some of the 

push-notifications should be reformulated. Adjustments were made accordingly. The app’s front end 
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was tested on iOS and Android. In addition, a think-aloud test was conducted on six new mothers to 

detect possible issues related to navigation in the module. They all passed the test without difficulty, 

and therefore no further adjustments were made. A more detailed description of the content in the 

intervention is shown in the appendix C. 

 

Phase 3 – Test 
 
In the third phase, the intervention was implemented for test. The third phase is reported in Paper 4. 

 

Paper 4 

 

The aim of this paper was to assess mothers’ use of, experiences with, and attitudes towards the 

intervention that was developed. 

 

Methods 
 
A mixed method analyses was used for the assessment, following Creswell and Clark [122]. It 

contained extraction of data from My Hospital, a questionnaire and semi structured interviews. A 

questionnaire was chosen as it applies standardised questions to all, which can be analysed 

quantitatively. It is easy to conduct, and sensitive questions such as weight gain can be asked when 

using an online questionnaire. Semi-structured interviews were chosen as they give a more in-depth 

understanding of the mothers’ use of and attitudes towards Healthy Together [117]. 

 

Extraction of data from My Hospital 
Summary statistics on the number of times that each content page in Healthy Together was visited 

was gathered from the app. The statistics does not contain individual level information but provides 

the total number of times all participants visited the module during the intervention period.  

 

Questionnaire 

A questionnaire with 33 questions about the mothers’ experiences using the module and its 

components, their general use of IT, socio-demographics, subjective well-being and health 

behaviours was developed. The questions about well-being were taken from the WHO-5 well-being 

index, which uses a six-point Likert scales [123]. A translated version of the questionnaire can be 

found in appendix 1 in Paper 4. Prior to the assessment, the questionnaire was pre-tested by six 
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mothers, which resulted in minor modifications. The questionnaire was sent through the module at 

the end of the intervention period (six months postpartum). Data was gathered and stored in My 

Hospital. Mothers who did not respond to the questionnaire within a week received a reminder. 

Another reminder was sent after two weeks, if they had still not responded.   

 

Semi-structured interviews 

A semi-structured interview guide was made to gather information about the mothers’ experiences 

using Healthy Togethe [116]. Each interview was estimated to last half an hour to an hour. The 

interview guide contained questions about the mothers’ use of the intervention and if it had had an 

impact on their lifestyles, if they had any suggestions for improvements, and if they would 

recommend other mothers to use the module. The interview guide can be seen in appendix 2 in paper 

4. All interviews were carried out via telephone or Zoom due to restrictions caused by the Covid-19 

pandemic. All participants were invited to participate in an interview by phone and email. When 

invited by phone, those who said they did not use, or only scarcely used Healthy Together, were asked 

if there were any specific reasons for this. All interviews were recorded and first author conducted 

and transcribed all interviews in NVIVO [101]. 

 
Analysis  
The analysis of the semi-structured interviews applied systematic text condensation as presented in 

Paper 2 [2]. The data from the questionnaire was presented using descriptive statistics. The mothers’ 

BMI and deviations from recommended weight gain following the IOM were calculated based on the 

mothers’ self-reported information on weight, weight gain and height. Summary statistics from the 

module was used to calculate the mean of usage of the various elements. 

 
Setting and participants  
During the period from the 5th of June to the 10th of July 2020, a medical doctor and two nurses at the 

maternity wards at Odense University Hospital and Svendborg Hospital recruited 40 consecutive new 

mothers to receive further information about the study. All women gave their consent to be contacted 

and to receive more information. Between two and three weeks postpartum the women were contacted 

by phone and email, where they were informed about the study and asked to participate. In total, 34 

(85%) women accepted to take part in the study. First author granted them access to the module 

Healthy Together. All women had access to the module between 3 weeks and 6 months postpartum. 

One person dropped out after a few weeks, due to technical problems with the application.  Twenty-
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eight replied to the questionnaire and 18 participated in an online semi-structured interview. A 

flowchart of the intervention period is shown in Figure 6 below.  

 

 

 

 

 
 
 
 
 

40 mothers invited postpartum 
 
 

    6 dropouts 
 
 
 
 

34 accepted and joined the intervention 
 

   
  

    1 dropout 
 
 
 
 
 
 

33 Completed the intervention period 
 

 
 
          28 replied to the questionnaire             18 participated in an interview 
 

 

Figure 6 Flowchart of the intervention period 
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Results 
 

Data on use of Healthy Together 

 
Table 7 displays the actual use of the module during the intervention period by all participants in the 

trial (both users and non-users). The data shows that there was a variation of use of the different 

elements. In average, each participant visited the module 37 times.  

 

Table 7. Use of Healthy Together by all participants in the study including users and non-users, 

retrieved from the module. n=34 

 

Menus Number of visits  
Average visits per participant, n = 34 

Average visits per 
week per 
participant. 

Push notifications 586 17 0.7 

Exercise videos 167 5 0.2 

Podcasts 164 5 0.2 

My data (weight tracking) 151 4.5 0.2 

About Healthy Together 112 3.3 0.1 

Contact information 65 2 0 

Total  1264 37 1.6 

 

Questionnaire 

 

The response rate for the questionnaire was 85 percent. Maternal characteristics of the women are 

shown in Table 8, grouped by users and non users.  

 

Table 2. Maternal characteristics, n=28         

    
Users Non users All 

(n=20) (n=8) (n=28) 

    n (%) n (%) n (%) 

Age 20-29 10 (50) 3 (37.5) 13 (46.4) 

 30-39 10 (50) 4 (50) 14 (50) 

 40+ 0 (0) 1 (12.5) 1 (3.6) 

 Mean age 29.3   32  30.4 



 54 

 
 
Occupation prior to the maternity 
leave? 

  
Under education/ employed 17 (85) 6 (75) 23 (82.1) 

 
Unemployed/ other 3 (15) 2 (25) 5 (17.6) 

 
 

  
    

Education level Primary/ Upper secondary education 2 (10) 1 (12.5) 3 (10.7) 
 

Short cycle higher education 4 (20) 1 (12.5) 5 (17.6) 
 

Medium / long cycle higher 
education  13 (65) 6 (75) 19 (67.9) 

 
Other 1 (5) 0 (0) 1 (3.6) 

        

Yearly household income Under 300.000 DKK 4 (20) 1 (12.5) 5 (17.6) 
 

300.000 - 499.000 DKK 4 (20) 4 (50) 8 (28.6) 
 

500.000 or more 12   (60)  3 (37.5) 15 (53.6) 

        

Number of children in the household 1 (vs. more than 1) 13 (65) 4 (50) 17 (60.7) 

 
 

  
    

Civil status Married or in a relationship 20 (100) 8 (100) 28 (100) 

        
Hours spend on screen (phone) per 
day 0-2 hours  11 (55) 3 (37.5) 14 (50) 

 >2 hours                                                                                                                                               9 (45) 5 (62.5) 14 (50) 

        

Days of minimun 30 minutes  
0-2 days  15 (75) 8 (100) 23 (82.1) 

>2 days                                                                                         5 (25) 0 (0) 5 (17.6) 
 

       

Days of minimun 30 minutes 0-2 days  10 (50) 8 (100) 18 (64.3)   
physical activity prior to pregnancy >2 days 10 (50) 0 (0) 10 (35.7)    

       
Would you like be more physical 
active? Yes 18 (90) 8 (100) 26 (92.9) 

 
       

Diet prior to pregnancy Very healthy/healthy  13 (65) 3 (37.5) 16 (57.1) 

 
 
Somewhat healthy / 
Very unhealthy/unhealthy 

7 (35) 5 (62.5) 12 (42.9) 
 

       

Diet at the present Very healthy / healthy 9 (45) 1 (12.5) 10 (35.7) 

 

 
Somewhat healthy /  
Very unhealthy/Unhealthy 

11 (55) 7 (87.5) 18 (64.3) 
 

       

Would you like to eat healthier? Yes 15 (75) 6 (75) 21 (75) 

        

Over the past four weeks, I have  All the time/more than half of the 
time / Some of the time 15 (75) 2 (25) 17 (60.7) 

felt cheerful and in good spirits Less than half of the time - At no 
time) 5 (25) 6 (75) 11 (39.3) 
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Over the past four weeks,  All the time/more than half of the 
time / Some of the time  8 (40) 4 (50) 12 (42.9) 

I have felt tired Less than half of the time - At no 
time 12 (60) 4 (50) 16 (57.1) 

 
       

I have control of own health Strongly agree/agree  18 (90) 5 (62.5) 23 (82.1) 

 Neither, disagree, strongly disagree 2 (10) 3 (37.5) 5 (17.6) 

        

What influences my health  Strongly agree /agree 16 (80) 7 (87.5) 23 (82.1) 

is what I do myself Neither, disagree, strongly disagree 4 (20) 1 (12.5) 5 (17.6) 

        

Calculated BMI prior to pregnancy >25 (vs. 25 and below) 6 (30) 3 (37.5) 9 (32.1) 

 Mean score 25 
  

24.8 

        

Calculated BMI 6 months postpartum >25 (vs. 25 and below) 6 (30) 4 (50) 10 (35.7) 

 Mean score 25,6 
  

25.7  
       

IOM weight gain recommendations  Above  10 (50) 2 (25) 12 (42.9) 

(based on BMI) Normal  5 (25) 4 (50) 9 (32.1) 

  Below 5 (25) 2 (25) 7 (25) 

 
          

        
  
 

       
In total, 70 % of the respondents had used Healthy Together. Compared to non users, the users had a 

healthier pre-pregnancy lifestyle when looking at physical activity and diet. At six months 

postpartum, both physical activity and healthy diet had decreased in both groups. All the non users 

and 90 % of the users stated they wished to be more physical active, while 75% in both groups would 

like to have a healthier diet. The mean pre pregnancy BMI for users and non-users was 25 and 24,8. 

None of the participants were underweight. During the pregnancy, half of the users exceeded the 

weight gain recommendations by the IOM, compared to 25 % of those who did not use it. At six 

months postpartum, the mean BMI was increased in both groups to 25,6 for users and 25,7 for non-

users.  Seventy five percent of the users felt they had been cheerful and in good spirits over the past 

four weeks compared to 25% of the non-users, and a bigger share of the users (90%) stated that they 

had control of their own health, compared to non-users (62.5%) 

Seventy percent had used the intervention. The self-reported use of the module Healthy Together is 

displayed in Table 9.  
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Table 9. Use of the module Healthy Together, n=20 
  n=20           

 n (%)      
 

Podcasts Push-notifications Exercise videos Weight tracking     

Which elements have you used in the module? * 13 (65) 13 (65) 9 (45) 8 (40)   

       

 
 
Strongly agree Agree 

 
Neither agree nor disagree Disagree Strongly disagree Don't know 

I have used the module regularly  0 (0) 3 (15) 8 (40) 5 (25) 4 (20) 0 (0) 

       

The module has been easy to use 6 (30) 8 (40) 4 (20) 1 (5) 1 (5) 0 (0) 

       

The information in the module has  
been easy to understand 15 (75) 5 (25) 0 (0) 0 (0) 0 (0) 0 (0) 

       
The module has had a positive influence on my health 1 (5) 10 (50) 8 (40) 0 (0) 0 (0) 1 (5) 
 

      

It has worked well with podcasts 5 (25)  7 (35) 5 (25) 1 (5) 0 (0) 2 (10) 

       

It has worked well with exercise videos 5 (25) 6 (30) 2 (10) 2 (10) 1 (5) 4 (20) 

       

The push-notifications have motivated me 2 (10) 5 (25) 8 (40) 1 (5) 1 (5) 3 (15) 

       

I would recommend the module to others 4 (20) 10 (50) 2 (10) 1 (5) 0 (0) 3 (15) 

    
 

  

 Yes No Don't know       

Have you experienced technical issues? 7 (35) 12 (60) 5 (1) 
 

  

    
 

  

Do you use other apps related to your health? 5 (25) 15 (75) 0 (0)     
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Push-notifications and podcasts were rated as the content used the most. They were both used by 65% 

of the users. Half of the respondents stated they had used the exercise videos, while 40 % had used 

the weight tracking. All users found the information in Healthy Together easy to understand, and the 

majority stated that the module had been easy to use. About a third stated that the push-notifications 

had motivated them. More than half (55%) stated that Healthy Together had had a positive effect on 

their health status, and 70% stated they would recommend Healthy Together to others. More than a 

third experienced technical problems with the app. When asked if they had further comments, they 

recommended another app than My Hospital for the module.  

 

Semi-structured interviews 
 
In total, 18 semi-structured interviews were made. Non-users explained they had not prioritized the 

intervention due to lack of time and energy. Six overall key themes were identified from the STC, 

which are: 1) information flow, 2) podcasts – a preferred communication channel, 3) information 

from a trustworthy source, 4) technical barriers, 5) user interface, and 6) weight tracking reminders.  

These themes are further described in the following:  

 

Key theme 1: Information flow 
 
The women did in general expressed that the push-notification had reminded them about the presence 

of the module, and its content and were in general happy to receive reminder about the information 

in the module gradually, as it gave them time to obtain and comprehend the information. Most 

mothers preferred to get more push-notifications with reminders in the first weeks of the intervention, 

in particular related to a healthy diet. The majority did not like messages that referred to content they 

had previously seen or listened to. However, a few were satisfied to receive extra reminders of the 

presence of a specific podcasts or exercise module. About 2/3 would like to be introduced to the 

module at the end of the pregnancy.  

 

Key theme 2: Podcasts – a preferred communication channel 
 
Podcasts were in general a preferred communication channel, as they could listen, while having their 

eyes and hands free. In addition, it was said that a podcasts is more personal than a leaflet. 
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Key theme 3: Information from a trustworthy source 
 
The women who used the exercise videos or listened to the podcasts said that they obtained new 

information related to postpartum health and lifestyle, which they felt they could rely on, as the 

information was provided by the hospital, and thus from trustworthy source. 

 
Key theme 4: Technical barriers 
 
Technical issues were experienced by several mothers. In most cases, the mothers did not receive the 

push notifications, which had a negative impact on their use.  

 

Key theme 5: User interface 
 
The mothers did in general not find the app (My Hospital) user friendly. They recommended using 

another app for the content in Healthy Together.  

 

Key theme 6: Weight tracking reminders 
 
There was a great variation among those who liked the weight tracking reminders, and those who did 

not. For some it became a feeling of bad conscience, when they were asked about their weight, while 

others found it motivating.  
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Discussion 
 
In the following section, discussions of findings in each paper are presented. Readers are referred to 

each of the four separate papers for more details. 

 
Discussion of findings in Paper 1 
 
All studies were characterised by having one or more IT components assisting postpartum women in 

weight control. In addition, all studies had weight as an outcome measure. The review demonstrates 

that IT-based interventions can, to some degree, support postpartum women in achieving a healthy 

lifestyle and weight control. Most studies showed a significant change in the outcome measure. Yet, 

the follow-up period in five of the studies was relatively short (40 days to 16 weeks), while six of the 

studies had a small sample size (18-66 women). 

 

The studies were analysed with respect to possible biases, using Cochrane’s tool for risk of bias in 

randomised trials [106]. Seven of the studies had a risk of bias, in particular with respect to blinding 

of participants and personnel and blinding of outcome assessment.  

 

Due to differences in setting and study period, it cannot be concluded which design is the most 

appropriate for the present intervention. Moreover, it is not clear if the significant positive changes 

are caused by the counselling provided in the interventions or, in some of the interventions, by 

financial rewards. In addition, five of the studies indicated a challenge related to adherence to the 

interventions over time. Thus, future studies should focus on adherence to the intervention over time. 

Finally, longer follow-up periods and larger samples should be used. 

 
Discussion of findings in Paper 2 
 
The findings reveal that first-time mothers feel unprepared for the changes they face related to their 

bodies. This is also supported by existing literature [7,53,124]. New mothers’ focus is on the baby, 

and the mothers lack time and energy to focus on their lifestyle, as the baby becomes a competing 

priority. In line with the COM-B model, this causes a decrease in the mothers’ motivation to focus 

on their own lifestyle. In addition, the standard care provided by HCPs is also with a focus on the 

baby, except for the eight-weeks postpartum check-up with the GP.   
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Often the mothers felt insecure about how to exercise postpartum and when to start exercising without 

causing damage to the body, which, in line with the COM-B model, is related to a lack of capability.  

 

The first phase of the study also shows that images on social media had a misleading impact on the 

mothers’ understanding of the postpartum body. For some, this caused unrealistic expectations, which 

gave them a feeling that they could not achieve the same goals, which, according to the COM-B 

model, had a negative impact on motivation [125].  

 

The view on the postpartum body by the mothers is often complex, where weight gain and a changed 

body shape can be regarded as a normal condition. In addition, due to the increase in overweight and 

obesity rates, modern society is exposed to larger bodies [126]. Thus, being overweight or obese can 

be regarded as a “normal condition”. This can have a negative impact on the mothers’ motivation to 

improve their lifestyle behaviours. Thus, the women need to recognise their health-related problems, 

which is related to capability in the COM-B model.  

 

Finally, literature shows that support from a spouse is essential to lifestyle change, as couples live a 

shared lifestyle [127]. Thus, HCPs should provide both parents with tools that make them capable of 

understanding the importance of a healthy postpartum lifestyle. In the present study, focus is on the 

mother, but it is important to include both parents in further studies. 

 

The information related to postpartum health and lifestyle was often delivered (often via leaflets) 

shortly after the birth, when the new parents felt that the information was difficult to absorb. Thus, to 

assist new mothers to be more self-reliant with respect to their health and lifestyle, new tools are 

needed. They face lifestyle-related challenges that require specific actions, such as easy access to 

high-quality information from HCPs about postpartum lifestyle and health through appropriate 

information channels. Hence, appropriate information channels should be considered to deliver the 

right information at a time when the women are capable of digesting the information, which in line 

with the COM-B model can increase their capability. A suggestion for an appropriate information 

channel, made by some of the mothers, was to use podcasts, as many already listen to podcasts. In 

addition, they can have their hands and eyes free while listening, which is appropriate when they have 

a baby to take care of. Also, mothers should receive guidance on how to exercise the postpartum 
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body, which according to the COM-B will increase their opportunity as well as their capability to 

exercise. 

 
Discussion of findings in Paper 3 
 
The push-notifications were used to gradually present the mothers with information to avoid a feeling 

of information overload, and to support adherence to the intervention. A systematic review on text 

messaging and adherence to interventions shows a positive effect [128]. The information provided in 

the module was tailored to themes that were determined through our mutual learning with the 

workshop participants.  

 

The inclusion of weight tracking was a wish expressed by the mothers, so they could follow their 

weight development. This does not mean that the women were not aware of their weight, but it should 

be seen as a way for the women to grasp the pace of the weight loss.  

 

The mothers’ need for easy access to high-quality information is both due to the lack of information 

and the result of images on social media that portray images of early retrained bodies postpartum. 

These images can mislead the mothers’ understanding of when and how to exercise and how to eat, 

which contradicts advice they would have been given from an HCP. Therefore, it is important to give 

the mothers high-quality information and guidance related to postpartum diet and exercise to increase 

their capability to live a healthy lifestyle.  

 

Limited trust in online information is expressed by different patient groups, and therefore it is not 

only an issue in the present study [129-130]. According to Dipesh, hospital doctors have a high trust 

rate [131]. Thus, there is potential to make more information available for the public from trustworthy 

sources, such as relevant HCPs.  

 

The content in the module is communicated through videos, podcasts, and push-notifications. This 

was done to make the module user-friendly, rather than providing the mothers with extensive text. 

Thus, the mode of delivery is through a mobile application.  

 

To our best knowledge, the combination of push-notifications, podcasts, exercise videos, and weight 

tracking has not yet been used in healthcare interventions targeting new mothers. However, there is 
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an intervention study that includes behavioural podcasts, which promotes weight loss in overweight 

and obese women with focus on the pregnancy period [132]. 

 
Discussion of findings in Paper 4 
 

This study demonstrates that the module Healthy Together in MyHospital has the potential to be a 

feasible instrument to assist women to improve their lifestyle postpartum. The results indicate, 

however, that the intervention might not target those who need the information and guidance the 

most. When looking at physical activity and diet, the intervention has been used more by those who 

were already physical active and had a healthy diet prior to the pregnancy. However, the results from 

the questionnaire indicate that Healthy Together cannot be a stand-alone solution when aiming at 

assisting all new mothers, as it was not used by all. A multi component intervention, may thus be a 

way forward to reach a broader group of women postpartum. 

 

The questionnaire also shows that less than half used the weight tracking in the module. The inclusion 

of weight tracking reminders was two-sided, as it motivated those who did lose weight, but had the 

opposite effect on those who did not lose weight. Some of the women proposed to accommodate this 

problem by making the intervention more customized, letting the women freely chose if they would 

like to receive reminders or not, to avoid pushing users that are not prepared.  

 

Technical problems had a great impact on the mothers’ use of the module. My Hospital may be mature 

for other modules, though for Healthy Together that uses push-notifications, it has proven to be 

immature, which should be dealt with prior to further test (pursuant to EU guidelines [133]).  

 

Data from the summary statistics, on average visit of the contents in the module, shows that all content 

has been used, but not necessarily by all participants. By gradually providing the mothers with 

reminders and information through push-notifications, the mothers expressed they had time to obtain 

and comprehend the information. The use of podcasts was also expressed as being a convenient 

information channel, as the mothers could absorb the information while having eyes and hands free. 

The study raises a broader question about how to communicate and deliver information, so that is 

reaches those who need the information the most.  
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Methodological considerations  
 
In the following, the methodological considerations are presented. At first, the methodological 

considerations of applying PD are presented, followed by the methodological considerations of 

applying the BCW. Subsequently, the methodological considerations of each paper are presented. 

 
Participatory Design 
 
The benefits of PD are found in the core values mutual learning, having a say, and democracy 

throughout the design and development [85].  

 

A PD approach results in more sustainable interventions. It gives a voice to those who are normally 

not in power to make decisions, which in this study were the new mothers. Another strength lies in 

the co-creation between participants. By engaging a broader set of users and stakeholders, more 

perspectives and ideas are presented, which also allows for a common ground to be established 

between all participants, while minimising the risks of unintended consequences caused by lack of 

understanding of a participant perspective [92]. For instance, in this study, the HCPs gained a better 

understanding of the women’s perspectives related to a healthy postpartum lifestyle and vice versa.  

 

Challenges related to PD projects include finding the right participants to take part in the process and 

genuine participation. If not all participants who represent a domain relevant to the project are present 

throughout the process, important knowledge may be lost.  

 

In this project, the recruited mothers did not remain new parents throughout the study period, and 

hence it was necessary to recruit new mothers in each phase. To accommodate this, new participants 

were informed about the previous work and findings, which they were invited to comment on. Finally, 

it can be a challenge for users to take the power in making design decisions, as they can influence 

other people’s lives through their decisions, which implies having responsibility [92]. 

 

The Behaviour Change Wheel 

The benefit of applying the BCW is that it provides a common terminology in the process of 

developing an intervention aimed at behavioural change. The model requires the researchers to define 

which aspects of behaviour that should be targeted. In this study, one of the targeted behaviours was 



 64 

to provide new mothers with guidance on how to exercise and eat a healthy diet. The behavioural 

analysis focused on increasing the mothers’ opportunity as well as their capability.  

Finally, the intervention functions, policy categories, and BCTs are evidence-based [77-78] The 

content of the tools applied in the present study can be defined within the BCT framework. For 

instance, weekly push-notifications with reminders correspond to the BCT prompts or cues, and 

podcasts with HCPs informing the women about how attain or maintain a healthy lifestyle correspond 

to the BCT credible information sources. 

The BCW has been criticised for being too restrictive, not taking the variability in individuals into 

consideration, and leading to reduced variability in intervention design and implementation [99,134]. 

In the present study, PD was the guiding methodology, which focused on a specific population 

(postpartum women) under specific circumstances (postpartum period). Still, there is a variability 

within this group.  

 
Methodological considerations in Paper 1 
 
The PRISMA statement was applied to transparently report the systematic review and assess the 

quality of the studies included. It contains a checklist of the 27 most important items that should be 

reported and a four-phase flow diagram [103]. Items that are not reported can be associated with a 

risk of bias. 

 

A literature search strategy was defined and a systematic search was performed in the databases 

PubMed, Embase, PsycInfo, CINAHL, Web of Science, Scopus, and Cochrane. A librarian assisted 

with the search strategy. The PICO framework was applied to clarify the search as to which papers 

should be included, which is appropriate for simple research questions, like in the present study [105].  

 

The narrative methodology applied contains a limitation with respect to statistical analysis. It has 

therefore been criticised for being too narrow [135]. On the other hand, it contains the strength that it 

cannot only show what works, but also how and why it works.  

 

Covidence, which is a tool for screening and extracting data for systematic reviews, was used to sort 

through the articles. The benefit of using Covidence is that is makes it easier to manage the articles 

[104]. Once the articles were imported into Covidence, the first author went through the title and 
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abstract screening alone. The remaining articles were read by both first and second author individually 

and thereafter they discussed and adjusted the results together. This was done together to ensure 

agreement in the selection of articles. 

 

To ensure reliability and evaluate the risk of bias in the included studies, Cochrane’s tool for risk of 

bias in randomised trials was applied [106].  Again, first and second author went through the 

evaluation separately before they discussed and adjusted the results together to ensure congruence of 

assertations. 

 

Methodological considerations in Paper 2 
 
The participants recruited in the first phase of the study were a heterogeneous group of people who 

varied by age, education, and occupation, and came from both urban and rural areas, which is a 

strength. After the fourth focus group with the new mothers, an impression of data saturation was 

achieved, which was verified in the fifth focus group. Congruence between the original transcripts 

and the synthesis was ensured by inserting quotations from the focus group interviews.  

 

Following Lincoln & Guba, trustworthiness was established through credibility, transferability, 

confirmability, dependability, and authenticity [136]. Credibility was recognised by using a 

triangulation of focus groups with new mothers, focus groups with HCPs, and existing literature. 

Transferability was sought by providing a thorough description of the data collection and how the 

analysis was conducted. The study was carried out among Danish postpartum women in a Danish 

context, thus transferability to another context is not ensured. However, literature on the postpartum 

period from other settings support the findings in the study. To ensure confirmability, all the data 

analyses that had been made were listed. Finally, dependability was established by having two 

researchers go through the analysis independently, and then discuss the findings together. Hence, the 

necessary steps have been taken to ensure trustworthiness of the present study. 

 

In the recruitment process, external validity was aimed for. However, only new mothers who 

voluntarily signed up for the focus groups participated, which may cause a possible selection bias 

(self-selection), as the mothers had to be motivated to sign up for participation.  
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First author was pregnant when the focus groups were conducted. It was, however, only noticeable 

during the last three focus groups with new mothers. This can have had an impact on data, as the 

participants may have perceived, to some degree, the first author as being a part of their group (or 

about to be). 

 

Methodological considerations in Paper 3 
 

The development of the module through co-creation using iterations was significant for the study, as 

it allowed for revising the solution until all participants felt a suitable intervention had been 

developed. By creating a space for mutual learning, it was ensured that the participants understood 

the challenge from different perspectives and thus could create a more sustainable solution. To 

establish mutual learning, mutual trust and respect were aimed for by letting the participants learn 

about each other to understand the issues addressed from all participants’ perspectives [92]. For 

instance, in the first workshop, both groups were given reflection cards and were asked to present 

their thoughts on the user journey to the whole group.  

 

Co-creation was aimed for by using a user journey as a scenario and mock-ups [137]. Having a say 

was established by asking all participants to show what they would like the intervention to contain 

and give feedback on the mock-up and prototype [92]. The tools applied for true participation were 

reflection cards and visualisation of thoughts and ideas, for instance mock-ups [138-139]. 

 

To establish a common understanding, the participants were presented with the results from the first 

phase. To ensure that the participants participated actively, reflection cards and post-it notes were 

used. In each group, a researcher and a student assistant were present. They ensured that all 

participants were given the chance to express their thoughts. To eliminate risk of domination by 

HCPs, the mothers were first gathered in one group by themselves, and then later, the groups were 

mixed. In addition, a neutral setting was chosen for the various activities in the study. 

 

The recruitment of participants may have caused a bias, as again, only parents who willingly signed 

up for participation, participated. New mothers who signed up for participation were often unable to 

confirm their participation in advance, as it depended on how their babies felt on the given day. Also, 

participating HCPs had restrictive agendas, and some HCPs had to cancel their participation due to 
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unforeseen work. This was a limitation, as their participation was important. To mitigate this, the 

views of the absent people were gathered through semi-structured interviews post workshop 1 and in 

a feedback session post workshop 2. An interview guide was used to ensure that the relevant questions 

were asked, and that similar data was collected between the interviews with the fathers [116]. All 

interviews were recorded and transcribed in NVIVO by first and third author [101].  

 

No health data on new mothers who participated was collected, which can be seen as a limitation, as 

it might have opened wider perspectives of the study. In the second workshop, only one group was 

made, due to missing participants. However, the process was iterative, thus feedback on the prototype 

was given by more participants post workshop 2. Finally, to ensure that new mothers could navigate 

in the module, a think-aloud test was performed, which they all passed without difficulty. A think-

aloud test was included, as it is a simple way to explore if users can easily navigate in for instance a 

mobile application [140-141].  

 

Two of the participating mothers had children who were over six months old. Therefore, these 

mothers can be viewed as lead-users [142-143]. Lead users can be valuable to the innovation process, 

as they, through their lived experiences, have a better familiarity with a postpartum lifestyle, 

compared to the other new mothers. Hence, the combination of users and lead users was valuable for 

the mutual learning and the development process, and therefore a strength.  

 

Methodological considerations in Paper 4 
 

The combined use of a questionnaire, interviews and summary statistics from the app is a strength, 

as it provides more comprehensive information with different perspectives.  

 

Reliability of results from the questionnaire is limited due to the small sample size [144]. For the 

same reason statistical hypothesis testing was not conducted. In contrast, the qualitative data material 

is comprehensive, which is a strength. 

 

Again, the women who participated in the study had to accept their participation. Therefore, they do 

not represent all who gave birth, but only those who willingly participated. However, it cannot be 

concluded whether this has caused a bias compared to all women who gave birth, and in which 
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direction. The mothers were all in a relationship, almost all were employed or students, and were 

well-educated.  

 

Still, the study is likely to suffer from selection bias. Women who were not motivated may have 

declined the offer to participate. In addition, there may be a selection bias with over representation of 

non users among those who did not respond to the questionnaire, as the questionnaire was sent out 

via the module and not directly to their addresses. Finally, the questionnaire was self-reported, 

resulting in a possible bias related to under-reporting of weight and hours spent on the screen (phone), 

while over-reporting lifestyle (diet and exercise) and the use of Healthy Together. 

 

Credibility in the interviews was ensured by using a semi-structured interview guide with follow-up 

questions. The study was conducted in a local setting (Region of Southern Denmark). Literature 

suggests that new mothers in general lack similar support. Thus, transferability to another setting with 

similar users seems possible. Confirmability was aimed for by using notes and transcripts from all of 

the interviews. In addition, results were discussed with co-authors. Regarding dependability, all 

interviews were conducted online due to Covid-19 restrictions. Authenticity was aimed for by 

selecting the appropriate people (new mothers) and presenting their views and deeper understanding 

of their attitudes from using Healthy Together. The interviews were conducted via phone or Zoom, 

which may have caused data loss, as behaviour and body language could not be observed.  

 

Healthy Together was tested at the beginning of the Covid-19 lockdown. Consequently, exercise 

groups for new mothers were, in most cases, cancelled or broadcast online. Thus, the women had 

even less physical contact with HCPs. This may have had an impact on their use of Healthy Together, 

but whether this has increased, or decreased use and satisfaction is uncertain.  
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Summary and conclusion 
 
In this study, an IT-based intervention to support a healthy postpartum lifestyle was designed and 

developed. In the first phase of the study, the needs assessment was conducted. New mothers lacked 

tools to support and guide them to a healthy lifestyle. The content of the tools provided should be 

from reliable sources and be easily accessible. In addition, focus should be on adherence to the 

intervention developed. 

 

The development of the module Healthy Together was based on the needs assessment, as well as 

workshops, interviews, and feedback sessions. It contains weekly push-notifications with advice and 

reminders about content in the module. Podcasts with HCPs focus on the postpartum body, the pelvic 

floor, gluteal muscles, and split abdominal muscles; how to attain a healthy postpartum lifestyle 

through diet, exercise and sleep; the postpartum relationship (with focus on how to engage the partner 

and support each other); and how to prepare for the eight-weeks postpartum check-up with the GP.  

 

The module also contains exercise videos, which inform and guide new mothers on how to exercise 

the pelvic floor and the rest of the body so it can regain its strength and be ready for normal exercise 

again. Finally, the module also contains the option of weight tracking with tracking reminders. 

 

Based on the assessment of the intervention in Paper 4, Healthy Together seems a potentially feasible 

tool to assist women in improving their lifestyle postpartum.  

 

Though the intervention did not reach all, it is still relevant for those who use it. The module could 

benefit from a more personalised and customised approach where the users can choose the elements 

that interest them. Finally, the women should be introduced to the module at the end of their 

pregnancy, as they still have time and energy to obtain new information. 

 

The study demonstrates that it is important to use a platform which is ready for the purpose. In 

addition, improving the user interface should be considered. Further research with a larger sample is 

needed in order to measure the effects related to the women’s lifestyles and health statuses. 
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Implications for practice 
 

Healthy Together does not replace any existing services provided by the public healthcare system in 

the Region of Southern Denmark. New mothers are not regarded as patients requiring assistance in a 

clinical sense, but it is still a group who has a need for support related to a healthy postpartum lifestyle, 

which Healthy Together seeks to accommodate.  

 

The intervention can potentially be used by all new mothers, and the marginal costs to provide it to 

all are small. However, using a mobile application to promote health also has its limitations, as it does 

not reach all new mothers. Hence, it is expected that it will be a selected group who will benefit from 

the intervention. Thus, there is a need to consider alternative ways to reach and motivate those who 

do not use the intervention. Thus, future research should focus on how to target and motivate the new 

mothers not reached by the present intervention. It should be considered if and when IT can stand 

alone, or if and when it should be a supplement to for instance a consultation or in some cases not be 

used at all. 

Implication for further research 
 
With adjustments and a new evaluation, the intervention may be ready for implementation. Hence, 

the further plan is to adjust the intervention based on the results from Paper 4 and test it on a larger 

sample. Adjustments that can help improve the use of Healthy Together are for instance to apply a 

more customised approach; deliver more podcasts; give more push-notifications in the first weeks of 

the intervention; provide more exercise videos to follow at six months postpartum; and have more 

focus on the body after a C-section or rupture, breastfeeding, and mental wellbeing. Finally, the 

present study showed that the platform itself has an important impact on the use, which must be taken 

into consideration. Therefore, a new platform needs to be developed and used. Further research needs 

to consider which public sector (region or municipality or both) should be responsible for the 

operation of the intervention, and who should introduce it to the mothers and how.  

 

Another point that further research should address is the length of the intervention period, and if it 

would be beneficial to include the pregnancy as well as the pre-pregnancy period to give a more 

coherent experience from a user perspective. Providing health- and lifestyle-related information 
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through podcasts, push-notifications, and exercise videos may also be beneficial to pregnant women, 

or those who wish to become pregnant.  

 

Lastly, it should be considered to make a similar solution for the fathers (or partners), as they can 

have a significant impact on the mothers’ lifestyles [127]. 

 

Prior to an actual implementation, there is still research to be done. The MAST evaluation is a method 

developed to assess healthcare technologies, which can be applied. It examines seven domains, which 

are: 1) identification of the health problem and characteristics of the application, 2) safety, 3) clinical 

effectiveness, 4) patient perspectives, 5) economic aspects, 6) organisational aspects, and 7) socio-

cultural, ethical, and legal aspects [145]. 

 

Key contributions 
 
The key contribution of the study is a better understanding of the needs of new mothers in the Region 

of Southern Denmark related to a healthy lifestyle, and how to accommodate the needs using an IT-

based intervention containing push-notifications, podcasts, exercise videos, and weight tracking.  
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Appendix 
 
Appendix A. Search String (Paper 1) 
 
PubMed  
 
(((((("Computer Communication Networks"[Mesh]) OR "Telemedicine"[Mesh]) OR ((((((((((social media[MeSH 
Terms]) OR ((("Multimedia"[Mesh]) OR "Internet"[Mesh]) OR "Therapy, Computer-Assisted"[Mesh]) OR 
"Computers"[Mesh]) OR) OR "Health Information Systems"[Mesh]) OR "Online Systems"[Mesh]) OR ( "Cell 
Phones"[Mesh] OR "Smartphone"[Mesh] )) OR "Electronic Mail"[Mesh]))))) OR ((Multimedia OR internet OR 
tele monitoring OR computer based OR computer assisted OR computer OR web-based OR patient portal 
OR online OR on-line OR telecommunication OR tele-communication OR webpage OR eHealth OR 
telehealth OR homepage OR home-page OR website OR world wide web OR www OR phone* OR mobile 
technology OR communication network OR remote consultation OR electronic health OR ehealth OR mobile 
health OR m-health OR Internet OR SMS OR text message* OR electronic mail OR e-mail OR social media 
OR Facebook OR FB OR Skype OR device OR Health Information Systems OR cell phone OR smart phone 
OR telehealth OR mobile phone OR Medical information systems OR Cellular phone OR Telemedicine OR 
tele medicine OR tele-medicine OR telemedical OR tele-medical OR telehealth OR tele-health OR telecare 
OR tele care OR tele-care OR ehealth OR e-health OR remote care OR remote caring OR remote 
communication OR telecommunication OR tele-communication OR telecommunications OR tele-
communications OR Teleconsultation OR Teleconsultations OR App OR Apps OR Health app OR Health 
apps OR Medical informatics applications OR Software OR Handheld computer OR Handheld computers OR 
chat OR chat room* OR communication platform* OR blog* OR tailored OR Customized OR Individualized 
OR self-monitoring OR online consultation* OR online group* OR Bluetooth)))))))  
 
AND  
 
((((((((((((((("Clinical Trials as Topic"[Mesh] OR "Double-Blind Method"[Mesh] OR "Single-Blind 
Method"[Mesh] OR "drug therapy"[Subheading] OR "Research Design"[Mesh] OR "Placebos"[Mesh] OR 
"Random Allocation"[Mesh] OR "Randomized Controlled Trials as Topic"[Mesh] OR "Double-Blind 
Method"[Mesh] OR "Randomized Controlled Trial" [Publication Type] OR "Practice Guideline"[Publication 
Type] OR "Clinical Trial"[Publication Type] OR "Controlled Clinical Trial"[Publication Type] OR single 
blind[Title/Abstract] OR single blinded[Title/Abstract] OR single masked[Title/Abstract] OR double 
blind[Title/Abstract] OR double blinded[Title/Abstract] OR double masked[Title/Abstract] OR triple 
blind[Title/Abstract] OR triple blinded[Title/Abstract] OR triple masked[Title/Abstract] OR double-blind* OR 
random allocation[Title/Abstract] OR random allocations[Title/Abstract] OR random allocated[Title/Abstract] 
OR randomly allocated[Title/Abstract] OR clinical trial[Title/Abstract] OR clinical trials[Title/Abstract] OR 
placebo*[Title/Abstract] OR random* OR trial*[Title/Abstract]) NOT (case report[Title/Abstract] OR 
letter[Publication Type] OR historical article[Publication Type] OR "review of reported cases" OR multicase 
review[Publication Type])))))))))))))))))))  
 
AND  
 
(((postpartum OR post-partum OR postnatal OR post-natal OR after birth OR after delivery OR after 
pregnancy OR postpartum care OR post-partum care OR post-natal care OR postnatal care OR Postpartum 
period OR post-partum period OR Puerperium)) OR ((((("Postpartum Period"[Mesh]) OR "Postnatal 
Care"[Mesh])))))))) 
 
AND  
 
(((((("Body Weight Changes"[Mesh]) OR "Obesity"[Mesh]) OR "Overweight"[Mesh]) OR "Weight Reduction 
Programs"[Mesh])) OR ((overweight OR over-weight OR obese OR obesity OR obesitas OR Adiposity OR 
Adipose OR Adipositas OR weight gain OR nutritional obesity OR Overnutrition OR over-nutrition OR Body 
mass index OR BMI OR weight retention OR weight reduction program*))) 
 
NOT ((animals [mh] NOT humans [mh])) 
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EMBASE 
 

 
exp telemedicine/ or exp telecommunication/ 
exp interpersonal communication/ or exp social media/ 
exp Internet/ 
exp computer/ or exp computer assisted therapy/ 
exp technology/ 
exp medical information system/ 

exp online system/ 
 

exp text messaging/ 
exp social media/ 
exp multimedia/ 
 
Multimedia or internet or tele monitoring or computer based or computer assisted or computer or web-
based or patient portal or online or on-line or telecommunication or tele-communication or webpage or 
eHealth or telehealth or homepage or home-page or website or world wide web or www or phone* or 
mobile technology or communication network or remote consultation or electronic health or ehealth or 
mobile health or m-health or Internet or SMS or text message* or electronic mail or e-mail or social media or 
Facebook or FB or Skype or device or Health Information Systems or cell phone or smart phone or 
telehealth or mobile phone or Medical information systems or Cellular phone or Telemedicine or tele 
medicine or tele-medicine or telemedical or tele-medical or telehealth or tele-health or telecare or tele care 
or tele-care or ehealth or e-health or remote care or remote caring or remote communication or 
telecommunication or tele-communication or telecommunications or tele-communications or 
Teleconsultation or Teleconsultations or App or Apps or Health app or Health apps or Medical informatics 
applications or Software or Handheld computer or Handheld computers or chat or chat room* or 
communication platform* or blog* or tailored or Customized or Individualized or self-monitoring or online 
consultation* or online group* or Bluetooth).mp. [mp=title, abstract, heading word, drug trade name, original 
title, device manufacturer, drug manufacturer, device trade name, keyword, floating subheading word] 
 
AND 
 
exp puerperium/ 
exp postnatal care/ 
 
(postpartum or post-partum or postnatal or post-natal or after birth or after delivery or after pregnancy or 
postpartum care or post-partum care or post-natal care or postnatal care or Postpartum period or post-
partum period or Puerperium).mp. [mp=title, abstract, heading word, drug trade name, original title, device 
manufacturer, drug manufacturer, device trade name, keyword, floating subheading word] 
 
AND  
exp body mass/ or exp obesity/ 
exp overnutrition/ 
exp weight loss program/ 
exp weight change/ or exp weight gain/ 
 

 
(overweight or over-weight or obese or obesity or obesitas or Adiposity or Adipose or Adipositas or weight 
gain or nutritional obesity or Overnutrition or over-nutrition or Body mass index or BMI or weight retention 
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or weight reduction program).mp. [mp=title, abstract, heading word, drug trade name, original title, device 
manufacturer, drug manufacturer, device trade name, keyword, floating subheading word] 
 
Scopus / Web of Science 
 
Multimedia OR internet OR “tele monitoring” OR “computer based” OR “computer assisted” OR computer 
OR web-based OR “patient portal” OR online OR on-line OR telecommunication OR tele-communication OR 
webpage OR eHealth OR telehealth OR homepage OR home-page OR website OR “world wide web” OR 
www OR phone* OR “mobile technology” OR “communication network” OR “remote consultation” OR 
“electronic health” OR ehealth OR “mobile health” OR m-health OR Internet OR SMS OR “text message*” 
OR “electronic mail” OR e-mail OR “social media” OR Facebook OR FB OR Skype OR device OR “Health 
Information System*” OR “cell phone*” OR “smart phone*” OR telehealth OR “mobile phone*” OR “Medical 
information system*” OR “Cellular phone*” OR Telemedicine OR “tele medicine” OR tele-medicine OR 
telemedical OR tele-medical OR telehealth OR tele-health OR telecare OR “tele care” OR tele-care OR 
ehealth OR e-health OR “remote care” OR “remote caring” OR “remote communication” OR 
telecommunication OR tele-communication OR telecommunications OR tele-communications OR 
Teleconsultation OR Teleconsultations OR App OR Apps OR Health app OR “Health apps” OR “Medical 
informatics application*” OR Software OR “Handheld computer” OR “Handheld computers” OR chat OR 
“chat room*” OR “communication platform*” OR blog* OR tailored OR Customized OR Individualized OR 
self-monitoring OR “online consultation*” OR “online group*” OR Bluetooth 
 
AND 
 
postpartum OR post-partum OR postnatal OR post-natal OR “after birth” OR “after delivery” OR after 
pregnancy OR “postpartum care” OR “post-partum care” OR “post-natal care” OR “postnatal care” OR 
“Postpartum period” OR “post-partum period” OR Puerperium 
 
AND  
 
overweight OR over-weight OR obese OR obesity OR obesitas OR Adiposity OR Adipose OR Adipositas OR 
“weight gain” OR “nutritional obesity” OR Overnutrition OR over-nutrition OR “Body mass index” OR BMI OR 
“weight retention” OR “weight reduction program*” 
 
PsykINFO 
 
Keywords:  
exp Social Media/ or exp Social Networks/ or exp Computers/ or exp Technology/ or exp Internet/ or exp 
Computer Mediated Communication/ 

exp TELEMEDICINE/ 
 

exp MULTIMEDIA/ 
exp Computer Assisted Therapy/ 
exp Information Systems/ 
exp Computer Assisted Instruction/ 
exp ONLINE COMMUNITY/ or exp ONLINE THERAPY/ or exp ONLINE SOCIAL NETWORKS/ 
exp Cellular Phones/ 
 
Multimedia OR internet OR tele monitoring OR computer based OR computer assisted OR computer OR 
web-based OR patient portal OR online OR on-line OR telecommunication OR tele-communication OR 
webpage OR eHealth OR telehealth OR homepage OR home-page OR website OR world wide web OR 
www OR phone* OR mobile technology OR communication network OR remote consultation OR electronic 
health OR ehealth OR mobile health OR m-health OR Internet OR SMS OR text message* OR electronic 
mail OR e-mail OR social media OR Facebook OR FB OR Skype OR device OR Health Information Systems 
OR cell phone OR smart phone OR telehealth OR mobile phone OR Medical information systems OR 
Cellular phone OR Telemedicine OR tele medicine OR tele-medicine OR telemedical OR tele-medical OR 
telehealth OR tele-health OR telecare OR tele care OR tele-care OR ehealth OR e-health OR remote care 
OR remote caring OR remote communication OR telecommunication OR tele-communication OR 
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telecommunications OR tele-communications OR Teleconsultation OR Teleconsultations OR App OR Apps 
OR Health app OR Health apps OR Medical informatics applications OR Software OR Handheld computer 
OR Handheld computers OR chat OR chat room* OR communication platform* OR blog* OR tailored OR 
Customized OR Individualized OR self-monitoring OR online consultation* OR online group* OR Bluetooth 
 
AND 
 
Keywords: 

exp Postnatal Period/ 
 
 
postpartum OR post-partum OR postnatal OR post-natal OR after birth OR after delivery OR after pregnancy 
OR postpartum care OR post-partum care OR post-natal care OR postnatal care OR Postpartum period OR 
post-partum period OR Puerperium 
 
AND 
 
Keywords: 
exp Obesity/ 
exp OVERWEIGHT/ 
exp Body Weight/ or exp Weight Control/ 
exp Body Mass Index/ or exp Weight Gain/ 
 
 
overweight OR over-weight OR obese OR obesity OR obesitas OR Adiposity OR Adipose OR Adipositas OR 
weight gain OR nutritional obesity OR Overnutrition OR over-nutrition OR Body mass index OR BMI OR 
weight retention OR weight reduction programmes 
 
 
COCHRANE 
 
MeSH descriptor: [Electronic Mail] explode all trees 
MeSH descriptor: [Smartphone] explode all trees 
MeSH descriptor: [Cell Phones] explode all trees 
MeSH descriptor: [Online Systems] explode all trees 
MeSH descriptor: [Health Information Systems] explode all trees 
MeSH descriptor: [Therapy, Computer-Assisted] explode all trees 
MeSH descriptor: [Internet] explode all trees 
MeSH descriptor: [Multimedia] explode all trees 
MeSH descriptor: [Social Media] explode all trees 
MeSH descriptor: [Telemedicine] explode all trees 
MeSH descriptor: [Computer Communication Networks] explode all trees 
 
Multimedia or internet or tele monitoring or computer based or computer assisted or computer or web-based or patient 
portal or online or on-line or telecommunication or tele-communication or webpage or eHealth or telehealth or 
homepage or home-page or website or world wide web or www or phone* or mobile technology or communication 
network or remote consultation or electronic health or ehealth or mobile health or m-health or Internet or SMS or text 
message* or electronic mail or e-mail or social media or Facebook or FB or Skype or device or Health Information 
Systems or cell phone or smart phone or telehealth or mobile phone or Medical information systems or Cellular phone 
or Telemedicine or tele medicine or tele-medicine or telemedical or tele-medical or telehealth or tele-health or telecare 
or tele care or tele-care or ehealth or e-health or remote care or remote caring or remote communication or 
telecommunication or tele-communication or telecommunications or tele-communications or Teleconsultation or 
Teleconsultations or App or Apps or Health app or Health apps or Medical informatics applications or 
Software or Handheld computer or Handheld computers or chat or chat room* or communication platform* or 
blog* or tailored or Customized or Individualized or self-monitoring or online consultation* or online group* or 
Bluetooth:ti,ab,kw (Word variations have been searched) 
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AND 
 
MeSH 
MeSH descriptor: [Body Weight Changes] explode all trees 
MeSH descriptor: [Body Mass Index] explode all trees 
MeSH descriptor: [Weight Reduction Programs] explode all trees 
MeSH descriptor: [Weight Reduction Programs] explode all trees 
MeSH descriptor: [Overnutrition] explode all trees 
MeSH descriptor: [Overweight] explode all trees 
MeSH descriptor: [Obesity] explode all trees 
 
overweight or over-weight or obese or obesity or obesitas or Adiposity or Adipose or Adipositas or weight gain or 
nutritional obesity or Overnutrition or over-nutrition or Body mass index or BMI or weight retention or weight 
reduction program:ti,ab,kw (Word variations have been searched) 
 
AND 
 
MeSH 
MeSH descriptor: [Postnatal Care] explode all trees 
MeSH descriptor: [Postpartum Period] explode all trees 
 
postpartum or post-partum or postnatal or post-natal or after birth or after delivery or after pregnancy or postpartum 
care or post-partum care or post-natal care or postnatal care or Postpartum period or post-partum period or 
Puerperium:ti,ab,kw (Word variations have been searched) 
 
 
CINAHL 
 
Multimedia OR internet OR tele monitoring OR computer based OR computer assisted OR computer OR web-based 
OR patient portal OR online OR on-line OR telecommunication OR tele-communication OR webpage OR eHealth OR 
telehealth OR homepage OR home-page OR website OR world wide web OR www OR phone* OR mobile technology 
OR communication network OR remote consultation OR electronic health OR ehealth OR mobile health OR m-health 
OR Internet OR SMS OR text message* OR electronic mail OR e-mail OR social media OR Facebook OR FB OR 
Skype OR device OR Health Information Systems OR cell phone OR smart phone OR telehealth OR mobile phone OR 
Medical information systems OR Cellular phone OR Telemedicine OR tele medicine OR tele-medicine OR telemedical 
OR tele-medical OR telehealth OR tele-health OR telecare OR tele care OR tele-care OR ehealth OR e-health OR 
remote care OR remote caring OR remote communication OR telecommunication OR tele-communication OR 
telecommunications OR tele-communications OR Teleconsultation OR Teleconsultations OR App OR Apps OR Health 
app OR Health apps OR Medical informatics applications OR Software OR Handheld computer OR Handheld 
computers OR chat OR chat room* OR communication platform* OR blog* OR tailored OR Customized OR 
Individualized OR self-monitoring OR online consultation* OR online group* OR Bluetooth 
 
AND 
 
postpartum OR post-partum OR postnatal OR post-natal OR after birth OR after delivery OR after pregnancy OR 
postpartum care OR post-partum care OR post-natal care OR postnatal care OR Postpartum period OR post-partum 
period OR Puerperium 
 
AND 
 
overweight OR over-weight OR obese OR obesity OR obesitas OR Adiposity OR Adipose OR Adipositas OR weight 
gain OR nutritional obesity OR Overnutrition OR over-nutrition OR Body mass index OR BMI OR weight retention 
OR weight reduction program*)))  



 89 

Appendix B. Worksheets – Behaviour Change Wheel 
 
The following shows the worksheets from the BCW and how they have been applied (78). 
 
Worksheet 1 - Define the problem in behavioural terms 
 
 
What behaviour? 
 

 
Improving new mothers’ motivation to 
prioritize a healthy lifestyle  

 
Where does the behaviour occur? 
 

 
In the mothers’ daily lives 

 
Who is involved in performing the 
behaviour?  
 

 
The new mothers. (Behaviour can also be 
influenced by their partners / family, close 
network and HCP) 
 

 
Worksheet 2 -Select the target behaviour 
 
 

3) Increase the mothers’ awareness of the benefits of a healthy lifestyle, and the health-related 

risks of an unhealthy lifestyle through knowledge and reminders. 

 

4) Guide the new mothers to attain or maintain a healthy postpartum lifestyle with focus on diet 

and exercise. 

The behavioural diagnoses associated with 1) and 2) are, according to the COM-B model, the 

following: 

 

Ad 1. Increased capability, opportunity, and motivation 

Capability as the mothers need to attain knowledge. Opportunity as the women need easy access to 

the knowledge, which should be from high-quality information provided by a trustworthy source. 

Motivation as the information provided should motivate the women to focus on a healthy postpartum 

lifestyle. 

 

Ad 2. Increased opportunity as well as capability. The mothers need access to guidance on how to 

exercise postpartum and how to attain or maintain a healthy diet.  
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Worksheet 3 Specify the target behaviour  
 
Target 
behaviour 

Who needs to 
perform the 
behaviour? 

What do 
they need 
to do 
differently 
to achieve 
the desired 
change? 

When 
do they 
need to 
do it? 

Where do they 
need to do it? 

How often 
do they 
need to do 
it? 

With 
whom do 
they need 
to do it? 

1) Increase 
the 
mothers’ 
awareness 
of the 
benefits of 
a healthy 
lifestyle, 
and the 
health-
related 
risks of an 
unhealthy 
lifestyle 
through 
knowledge 
and 
reminders. 
 

HCPs  
Mothers 
Other people 
assisting with 
the 
communication 
channel 

The HCPs 
must 
provide the 
mothers 
with easy 
access to 
high quality 
information.  
The women 
need to 
obtain the 
relevant 
information 

Daily 
lives 

HCPs: Through 
an appropriate 
communication 
channel. 
Mothers: At 
home or 
wherever the 
mothers would 
like to obtain 
the information 
(depends on the 
communication 
channel used)  

Whenever 
the 
information 
is needed 

HCPs: Need 
to provide 
information. 
 
Mothers: 
Alone or 
with a 
partner or 
peers. 

2)Guide 
the new 
mothers to 
attain or 
maintain a 
healthy 
postpartum 
lifestyle 
with focus 
on diet and 
exercise. 
 

The mothers They need 
to know 
how to 
exercise and 
remember to 
do it 
regularly  

On a 
daily 
basis. 
When 
exactly 
depends 
on when 
the 
women 
can do 
it. 

Mostly at home On a daily 
basis 

Alone or 
with peers 
(other 
mothers, for 
instance a 
maternity 
group). 
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Worksheet 4: Identify what needs to change 
 
 

1) Increase the mothers’ awareness of the benefits of a healthy lifestyle, and the health-related risks 
of an unhealthy lifestyle through knowledge and reminders. 

 
COM-B components What needs to happen for 

the target behaviour to 
occur? 

Is there a need for a 
change? 

Physical capability The mothers need to be able 
to o the information 

Yes – they need to attain 
more knowledge about 
lifestyle postpatum 

Psychological capability   
Physical opportunity The mothers need easy 

access to information  
Information needs to be 
available 

Social opportunity   
Reflective motivation The mothers need to be 

reminded about lifestyle 
Reminding the mothers 
about the presence of the 
intervention -> Reflective  

Automatic motivation   
   
Behavioural diagnosis of 
the COM-B components 

 Physical capability, Physical 
opportunity, Reflective 
motivation. 

 
2) Guide the new mothers to attain or maintain a healthy postpartum lifestyle with focus 

on diet and exercise. 

 
COM-B components What needs to happen for 

the target behaviour to 
occur? 

Is there a need for a 
change? 

Physical capability The mothers need to be able 
to attain the information 

They need  to attain 
knowledge on how to 
exercise and incorporate a 
healthy diet. 

Psychological capability   
Physical opportunity The mothers need easy 

access to information 
Information needs to be 
available 

Social opportunity   
Reflective motivation   
Automatic motivation   
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Behavioural diagnosis of 
the COM-B components 

 Physical capability and 
physical opportunity. 

 
 

The behavioural diagnoses associated with target behaviour 1) and 2) are, according to COM-B model 

the following: 

 

Ad 1. Increased capability, opportunity, and motivation 

Capability as the mothers need to attain knowledge. Opportunity as the women need easy access to 

the knowledge, which should be from high-quality information provided by a trustworthy source. 

Motivation as the information provided should motivate the women to focus on a healthy postpartum 

lifestyle. 

 

Ad 2. Increased opportunity as well as capability. Opportunity as the mothers need access to guidance 

on how to exercise postpartum and capability, as they need to attain or maintain a healthy diet.  
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Worksheet 5: Identify intervention functions  
 
The APEASE criteria (Affordability, practicability, effectiveness and cost-effectiveness, 
acceptability, side-effects and safety, equity) was used to identify appropriate intervention functions 
based on the behavioural diagnoses. The intervention functions applied were 
 
 

1) Increase the mothers’ awareness of the benefits of a healthy lifestyle, and the health-

related risks of an unhealthy lifestyle through knowledge and reminders. 

 
 
 
Candidate intervention function Does the intervention function meet the 

APEASE criteria?  
 
 

Education Most likely all of them. Equity can be 
discussed, as we cannot expect it to be a one 
size fit all solution. 

Persuasion  Most likely all of them. Equity can be 
discussed, as we cannot expect it to be a one 
size fit all solution. 

Incentivization NA 
Coercion NA 
Training NA 
Restriction NA 
Environmental restructuring NA 
Modelling NA 
Enablement Most likely all of them. Equity can be 

discussed, as we cannot expect it to be a one 
size fit all solution. 

Selected intervention functions: Education, persuasion, enablement. 
 
Education through information provided about how to diet and exercise, persuasion through e.g. 
examples on why it is important to eat healthy and exercise, and enablement, as the mothers are 
urged to engage others (partner or close network) with baby tasks, so that they can get time to 
prioritize their own diet and exercise. 
 
 
 

2) Guide the new mothers to attain or maintain a healthy postpartum lifestyle with focus on diet 
and exercise. 

 
 
Candidate intervention function Does the intervention function meet the 

APEASE criteria? 
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Education Most likely all of them. Equity can be 

discussed, as we cannot expect it to be a one 
size fit all solution. 

Persuasion  NA 
Incentivization NA 
Coercion NA 
Training Most likely all of them. Equity can be 

discussed, as we cannot expect it to be a one 
size fit all solution. 

Restriction NA 
Environmental restructuring NA 
Modelling NA 
Enablement NA 
Selected intervention functions: Education, training. 

 
The intervention functions were education and training. Education is provided through the 
information in podcasts, push-messages, and exercises. The training through the exercise videos. 
 
 
Worksheet 6 – Identify policy categories 
 
The APEASE criteria was used to identify appropriate policy categories based on the intervention 
functions. The intervention functions applied were as shown below. 
 
Intervention function Policy categories Does the policy category 

meet the APEASE criteria? 

Education Communication/marketing 
Guidelines 
 

Most likely all of them. Equity 
can be discussed, as we cannot 
expect it to be a one size fit all 
solution. 

Persuasion Communication/marketing 
Guidelines 
 

Most likely all of them. Equity 
can be discussed, as we cannot 
expect it to be a one size fit all 
solution. 

Training Guidelines 
 

Most likely all of them. Equity 
can be discussed, as we cannot 
expect it to be a one size fit all 
solution. 

Enablement Guidelines 
 

Most likely all of them. Equity 
can be discussed, as we cannot 
expect it to be a one size fit all 
solution. 

 
The policy categories defined for the intervention are communication/marketing and guidelines. 
Marketing/communication through correspondence of information about a healthy postpartum 
lifestyle, and guidance through e.g., exercise videos and examples on how to attain a healthy diet. 
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Worksheet 7 BCTs defined for the intervention 
 

Behaviour change techniques defined for the intervention 

 
 
 
 
 
 
 
 
 
  

BCTs Strategy examples in the 
intervention 

Intervention type 

Action planning Women are urged to always keep 
healthy snacks in their fridges, such 
as cucumber sticks and carrots. 
 

Podcasts 

Self-monitoring of behaviour 
(education / training/eablement) 

Women are urged to weigh 
themselves regularly. 

Self-monitoring 

Social support (practical) 
(enablement) 

Women are urged to plan their week 
with their partners to ensure free 
time. 
 

Podcasts 

Social support (emotional) 
(enablement) 

Women are informed about the 
importance of communicating their 
needs with their partners or close 
networks.  
 

Podcasts 

Instruction on how to perform 
behaviour (training) 
 

Women are shown how to exercise 
their postpartum bodies. 

Exercise videos 

Information about health 
consequences (education) 

Women are informed about the 
health consequences of unhealthy 
postpartum lifestyles. 
 

Podcasts 

Prompts or cues (education) Women receive weekly push 
notifications about app content. 

Push-notifications 

Behaviour substitution  Women are informed about ways to 
change behaviour in order to attain 
healthier lifestyles 

Podcasts 

Habit formation Women are urged to develop a habit 
of preparing healthy lunches in the 
morning, while their partners are 
home and can help with their babies.  

Podcasts 

Graded tasks Women are instructed which 
exercises to do in which order. Once 
they have completed one level, they 
can move on to the next level. 
 

Exercise videos 

Credible information sources Women gain access to trustworthy 
information about postpartum health. 

Podcasts and exercise videos 

Comparative imagining of future 
outcomes 

Women are informed about possible 
future outcomes of healthy 
postpartum lifestyles.  
 

Podcasts 

Role model Women are informed about how to 
be good role models for their 
children regarding healthy lifestyles.  

Podcasts 

Verbal persuasion about 
capabilities 

Women are informed that they can 
lead healthier lifestyles through 
small steps. 
 

Podcasts 
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Worksheet 8 – Identify mode of delivery 
 
Mode of delivery Does the mode 

of delivery meet 
the APEASE 
criteria? 

Face to face Individual NA 
Group NA 

Distance Population level Broadcast 
media 

TV NA 
Radio NA 

Outdoor media Billboard NA 
Poster NA 

Print media Newspaper NA 
Leaflet NA 

Digital media Internet Most likely all of 
them. Equity can 
be discussed, as 
we cannot expect 
it to be a one size 
fit all solution. 

Mobile phone 
app 

Most likely all of 
them. Equity can 
be discussed, as 
we cannot expect 
it to be a one size 
fit all solution. 

Individual level Phone Phone help line NA 
Mobile phone 
text 

NA 

Individually assessed 
computer programme 

NA 
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Appendix C. Description of the content developed in Healthy Together  
 
Time for introducing the different content was defined in the workshop and feedback sessions in the 

second phase of the study. To make the content easier to digest, the new mothers received weekly 

push-reminders about the content in the module that could be relevant, based on how far postpartum 

they would be. For instance, the exercise modules were introduced at eight weeks postpartum, as it 

was considered to be too early to exercise prior to that time.  

 

The name Healthy Together was chosen as it should be a family-based lifestyle and not just a healthy 

lifestyle for the baby.  

 

Production of podcasts 
 

To produce the podcasts, research on how to make a podcast was conducted. Through University 

College Lillebælt, we had access to a sound studio with all the equipment needed to produce a 

podcast. The podcasts were produced and edited by the first author. The steps taken in the podcast 

production are presented below. 

 

1. Research on how to produce a podcast 

2. Recruitment of relevant HCPs for the podcasts 

3. Individual meeting with participants in the podcasts with discussions about content, length, 

and order based on the results from the needs assessment, workshops, and interviews 

4. Discussion about order of the content and length with all participants 

5. Instructions on how to use the microphones 

6. Recording test 

7. Recording 

8. Editing 

9. Feedback sessions 

10. Re-editing 

11. Feedback sessions 

12. Approval from participants in the podcasts 
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Podcast content 
 
Six podcasts were produced for the intervention. These are briefly introduced in the following:  

 

About Healthy Together: The podcast introduces the background for the project, and what the module 

contains.  

 

The postpartum body: After a pregnancy and birth, the body normally undergoes physical and mental 

changes. The podcast about the postpartum body gives information on typical changes that can occur, 

how long they normally last, and what the mothers can do themselves if they feel any discomfort that 

does not disappear to obtain a healthy physical as well as mental condition. 

 

The pelvic floor, gluteal muscles, and split abdominal muscles: After a pregnancy and birth, the pelvic 

floor is not as strong as it was prior to the pregnancy, which often results in complications. Through 

simple exercises, the pelvic floor can be trained. In the podcast, the mothers receive information about 

why it is important to exercise the pelvic floor and how to exercise it. They also get information about 

what the pregnancy does to the gluteal muscles and split abdominal muscles. 

 

A postpartum healthy lifestyle – through small steps: After the birth, there is a natural focus on the 

new-born baby. For some mothers, a consequence of this is that they forget to prioritise their own 

health. In this podcast, the mothers get information on why it is important to prioritise a healthy 

postpartum lifestyle through diet, exercise, and sleep. The podcasts also give advice on how to obtain 

a healthy lifestyle using small steps.  

 

The relationship with one’s partner postpartum: The transition to parenthood can cause challenges in 

the relationship with one’s partner. In this podcast, the mothers are informed about the typical 

challenges that can occur and how to avoid them, so that the couple can support each other. The 

support is important for the mother’s opportunity to live a healthy lifestyle.  

 

Eight-weeks postpartum check-up with the GP: Eight weeks postpartum, the mother has a check-up 

with the GP. The GP examines the uterus, the pelvic floor, and physical complications related to the 

birth, such as a rupture. Then the GP discusses birth control with the woman. The podcast provides 



 99 

information on the different contraception options. It also urges the mother to bring up any other 

issues there may be, which are related to their physical or mental state with the GP. 

 

Exercise videos 
 

To produce exercise videos, the physiotherapist who had participated in a workshop and feedback 

session was recruited. The steps in producing the videos are shown below. Two student assistants 

helped with filming. The videos were edited by the first author. 

 

1. Discussion about content, length, and number of exercise videos 

2. Recording (Two cameras were used to record from different angles) 

3. Editing by first author 

4. Voice over with HCP 

5. Approval from HCP 

6. Re-editing 

7. Feedback sessions 

8. (No need for further adjustments) 

Content in the exercise videos 
 
Four exercise modules with five exercises were made, where the mothers could gradually advance to 

a new level of exercises. The last exercise video gave examples on how to integrate the baby in the 

exercises. 

 

As the mothers had to lift the baby, breast-feed or bottle-feed the baby, hold the baby, and stand still 

while holding the baby, videos were made to show how to avoid damages by doing the movements 

or postures correctly. The following videos were made for the mothers: 

 

• Basic exercise and exercise of the pelvic floor show how to train the pelvic floor 

• How to lift 

• How to stand up and sit down 

• How to sit well when you breastfeed 

• How to support the lower back (støtte I lænden) 

• How to stand (Stå stærkt) 
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Push-notifications 
 
The push-notifications were used to refer to new content in the module and to be a reminder of the 

existence of the module. The push-notifications were defined based on the results from phase 1 and 

2, workshops, interviews, and feedback sessions, and considering how far postpartum the women 

would be when receiving the push-notification. The process of defining the messages were as follows:  

 

1) Write a proposal for each message (based on input from the participants in the study) 

2) Feedback sessions with HCPs and new mothers 

3) Adjustments 

4) Feedback sessions with HCPs and new mothers 

5) Adjustments 

 

All content in the module was approved by a doctor from the Department of Gynaecology and 

Obstetrics at Odense University Hospital prior to implementation for test. 

 

                    

Image. Examples of push-notifications 
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Weight tracking with weight tracking reminders 
 

The weight tracking was an already existing element in the application My Hospital. To remind the 

mothers about tracking their weight, weight tracking reminders were added. They worked as push-

notifications, which the mothers would receive every three weeks from 10 weeks postpartum. 
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Lifestyle interventions to maternal weight
loss after birth: a systematic review
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Abstract

Background: Over the past decades, there has been an increase in overweight and obesity in women of
childbearing age, as well as the general population. Overweight and obesity are related to a later, increased risk of
type 2 diabetes and cardiovascular diseases. Increasing weight between pregnancies has a negative impact on the
development of the fetus in a subsequent pregnancy. It is also related to long-term obesity and overweight for the
woman. Accordingly, weight control in women of the childbearing age is important for both women and their
offspring. Information and communication technology (ICT) has become an integrated part of many peoples’ lives,
and it has the potential to prevent disease. In this systematic review, we summarize the evidence from randomized
controlled trials to compare effects of different ICT-based interventions to support postpartum women to achieve
weight loss.

Methods: A systematic search was performed in PubMed, Embase, PsycInfo, CINAHL, Web of Science, Scopus, and
Cochrane, searching on terms, such as postpartum, weight loss, telemedicine, and randomized controlled trials. Two
independent researchers undertook study selection and data extraction. Results were reported narratively. The
systematic review only included studies that were randomized controlled trials.

Results: Eight studies were included in the systematic review. All of them were characterized by applying one or
more ICT components to assist postpartum women in weight control, and had weight loss as an outcome
measure. A significant difference was found in weight loss between control group and intervention group in the
majority of the studies. However, five of the studies had a relatively short follow-up period (40 days to 16 weeks), six
of the studies had a relatively small sample size (18 to 66 women), and half of the studies indicated challenges with
adherence to the interventions over time.

Conclusion: ICT-based interventions can support postpartum women to achieve a healthy lifestyle and weight
control. Future studies should focus on larger sample sizes, longer follow-up periods, and adherence to the
interventions.
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Key message
Maternal obesity is an independent risk factor for ad-
verse maternal and fetal outcomes including gestational
diabetes and childhood obesity. ICT-based interventions
can support weight loss among postpartum women.
Future studies should focus on longer follow-up period,
larger sample sizes, and adherence to the interventions.

Background
Over the past decades, there has been an increase in
women of childbearing age as well as in the general
population, who are either overweight or obese [1]. The
amount of self-reported overweight or obese women in
Denmark has increased from 24.5% in 2000 to 27.8% in
2017 and in the USA from 27.9 in 2001 to 28.9% in
2016 [2]. Obesity has a significantly negative impact on
fertility, adverse pregnancy outcomes such as gestational
diabetes mellitus (GDM) and preeclampsia, and birth
outcomes [3]. Obesity compromises the health of the
mother and the offspring [4] and is related to increased
risk of type 2 diabetes (T2DM) and cardiovascular
disease in the mother in later life [5]. 40.9% of women
diagnosed with GDM are estimated to develop T2DM
within 7 years of their pregnancy [6]. Increasing weight
between pregnancies has a negative impact on the devel-
opment of the fetus in a subsequent pregnancy [7, 8]. It
is also related to being obese and overweight long term.
Accordingly, weight control among women of childbear-
ing age is important for both women and their offspring.
Several studies indicate that > 50% of all pregnant

women with a body mass index (BMI) > 25 kg/m2 gain
more weight during pregnancy than recommended by
the Institute of Medicine (IOM) [9]. The IOM recom-
mends that underweight women should gain between
12.5 and 18 kg during pregnancy, women with a normal
BMI should gain between 11.5 and 16 kg, those that are
overweight should gain 7 to 11.5 kg, and those that are
obese should gain 5 to 9 kg [10]. Gestational weight gain
(GWG) exceeding the IOM recommendations is associ-
ated with postpartum weight retention [11, 12], which
puts the woman at higher risk of developing gestational
diabetes mellitus (GDM) in a subsequent pregnancy [4].
In the postpartum period, most women lose some of the
weight gained during pregnancy, but in many cases, the
women will end up with a higher BMI compared to their
pre-pregnancy BMI [7].
Information and Communication Technology (ICT)

has become an integral part of many individuals’ every-
day lives and has the potential to support prevention of
disease and improve lives [13]. ICT can be defined as
“ICT refers to technologies that provide access to infor-
mation through telecommunications. It is similar to
Information Technology (IT), but focuses primarily on
communication technologies. This includes the Internet,

wireless networks, cell phones, and other communica-
tion mediums.” [14]. Women of childbearing age use
ICT to gain information, including health-related issues
during pregnancy, and child development [15]. Accord-
ing to Danish data, 94% of Danish families own a cell-
phone, and 84% percent own a smartphone [16]. ICT
can improve or assist the services provided by the
healthcare sector through more customized, efficient,
and frequent communication, compared to standard
treatments, where communication is face to face or by
telephone [17]. Between pregnancies, there is a window
of opportunity to focus on weight loss through lifestyle
interventions. Starting a family is life changing, and this
period can be used to promote a healthy lifestyle and
weight control [18, 19]. Recently, there has been an
increased interest in the use of ICT to support weight
control in relation to pregnancy, and a variety of inter-
ventions have been introduced to support weight loss
among women in the postpartum period [20]. The
objective of this systematic review is to summarize the
evidence from randomized controlled trials (RCTs) to
compare the effects of different ICT-based interventions
to support postpartum women to achieve weight loss.

Methods
This present study uses a systematic review methodology
[21]. The paper is based on the PRISMA statement [22]
together with a protocol that has been registered in
PROSPERO (CRD42018080731). The synthesis is narra-
tive, as the study designs and samples vary.

Data sources
A systematic search was performed in PubMed, Embase,
PsycInfo, CINAHL, Web of Science, Scopus, and
Cochrane. The first author (PKC), assisted by a research
librarian, generated a literature search strategy and
searched the databases. The literature searches were car-
ried out from May 2017 to February 2018. On the 27th
of February 2018, a final search update was made in all
databases.

Search strategy
The search strategy aimed to identify published studies
available in full text. A block search strategy, with rele-
vant words, “postpartum,” “weight loss,” “telemedicine,”
and “randomized controlled trials” containing both
MeSH terms/keywords, and free text, was used together
with the terms (AND/OR/NOT). No language or time
restrictions were made. RCT filters were applied in
PubMed and in Embase, and a filter excluding animal
studies was applied in the search in PubMed. The search
string is presented in Additional file 1. It was modified
for each database. References identified from the search
were imported directly into the reference database
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(EndNote) and later to Covidence. Further publications
were sought through the identified articles’ list of
references.

Inclusion/exclusion criteria for the study selection
The PICO (Population, Intervention [or exposure], Com-
parison, and Outcome) framework was used to clarify the
search [23].
Population: Postpartum women, ≥ 18 years of age partici-

pating in an RCT on postpartum weight control. We ex-
cluded studies specifically focusing on women with GDM.
Intervention: An ICT-based intervention supporting

postpartum women in a healthy lifestyle designed for
weight control.
Comparison: The intervention group was compared to

a control group that received a standard care in the
respective communities, where they live.
Outcome: Weight loss at the end of the intervention

period.
Only original publications from peer-reviewed journals

about postpartum women and weight loss that were
RCTs testing an ICT intervention, and fulfilled the PICO

framework, were considered for inclusion in the system-
atic review. Studies that focused on pregnancy per se
were not included. The search, selection, and assessment
process were performed in four steps in keeping with
the PRISMA flow diagram shown in Fig. 1. The steps
were (i) systematic literature search, (ii) removal of
duplicates, (iii) identification of potentially relevant arti-
cles based on the title and abstract, and (iv) full-text
screening. The first author assisted by a librarian per-
formed the search string for the electronic search. Title
and abstract were screened in Covidence, which identi-
fied a list of duplicates, that were manually checked by
the 1st author. A total of 575 articles were removed due
to duplicates. First author screened titles and abstracts,
and first and second authors read the full text of the
remaining articles separately for inclusion or exclusion
in the review. Disagreements between the reviewers were
resolved by consensus.

Data extraction and quality assessment
To ensure reliability, and determine the risk of bias in
each study, a quality assessment, using Cochrane’s tool

Fig. 1 PRISMA flow diagram
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for risk of bias in randomized trials, was applied [24].
The checklist comprises seven areas: (i) random se-
quence generation, (ii) allocation concealment, (iii)
blinding of participants and personnel, (iv) blinding of
outcome assessment, (v) incomplete outcome data, (vi)
selective reporting, and (vii) other bias. As Cochrane’s
tool for risk of bias is applied, there are no overall evalu-
ations of each study [24]. An overview of the risk of bias
in each study, and scores, is presented in Table 1. The
quality of each of the seven criterions were assessed sep-
arately and entered in the table with symbols. A “low
risk of bias” was estimated, if all or most of the criteria
are met (+), “unclear risk of bias” if some of the criteria
are met (?), and “high risk of bias” if only few or none of
the criteria are met (-). First and second authors
reviewed the studies independently accordingly to the
quality checklist. Disagreements between the reviewers
were resolved by consensus.

Results
The Prisma Flow Chart summarizes the selection of arti-
cles found in the systematic review (Fig. 1), and 3161 ar-
ticles were found through the search in the seven
databases. Once duplicates were removed, 2586 articles
remained. After screening the title and abstract, based
on the criteria from the PICO, 37 articles remained, and
after full-text screening, eight studies were left for inclu-
sion in the systematic review [19, 25–31]. Articles
excluded in the full-text screening were excluded due to
missing ICT in the intervention, or the sample, study de-
sign, or outcome did not fulfill the criteria listed in the
PICO.
Descriptive information on the included studies is pre-

sented in Table 2 at the end of the article and illustrates
a list of selected characteristics of each study. The stud-
ies were published between 2011 and 2017. Six of the
studies were conducted in the USA [19, 25–27, 30, 31],

one in Iran [29], and one in Japan [28]. The time span
from collecting data to publication varied between 1 year
[29] and 4 years [30]. One study did not indicate when
data was collected [28]. Although the search was
designed to identify postpartum women, one study also
included pregnant women but the main focus was on
the postpartum period [26]. Baseline characteristics var-
ied between the studies. All studies focused on postpar-
tum women; however, one study did include pregnant
women as well [20]. Five studies focused on overweight
or obese postpartum women, or women who had
exceeded the IOM’s recommendations for weight gain
during pregnancy [19, 25–27, 31], while two focused on
inactive postpartum women [29, 30], and one study on
postpartum women with a BMI 24.9 ± 3.4 kg/m2 [28].
Minority groups were also the main focus in some of the
American studies (postpartum women on low income)
[19, 27] or postpartum women from ethnic minority
groups [25, 26]. Seven studies used weight loss (kg) as
an outcome [17, 25–29, 31], while one study only exam-
ined minutes of moderate to vigorous physical activity
(MVPA) [30] as a proxy to weight loss, so the study was
included in the systematic review. Five of the studies had
a relatively short follow-up period of 40 days to 16 weeks
[25, 27–29, 31], while three studies had a follow-up
period between 12 and 20months [19, 26, 30]. A large
variation was found between sample sizes of the studies.
Six studies had a relatively small sample size, between 18
and 66 participants [26–29, 31], while two studies had
larger sample sizes of 311 and 371 participants [19, 30].
Drop out was between 5.5% [25] and 23.73% [19]. Seven
of the studies used ICT as a tool to support counseling
[19, 25–27, 29–31], while only one study used ICT alone
as an intervention [28]. The attrition rate in the eight
studies varied from 5.6% [25] to 23.7% [19]. Five studies
applied Intention to Treat (ITT) analysis, which indi-
cated a low risk of bias [19, 25–27, 30]. One study used

Table 1 Evaluation of Cochran’s six sources of bias in studies from 2012 to 2017 of weight loss among women who have given
birth

Random Sequence
generation

Allocation
concealment

Blinding of participants
and personnel

Blinding of outcome
assessment

Incomplete
outcome data

Selective
reporting

Other
bias

Phelan et al. [19] (+) (+) (+) (+) (+) (+) (+)

Herring et al. [25] (+) (+) (?) (?) (+) (+) (+)

Herring et al. [26] (+) (-) (?) (-) (+) (+) (+)

Gilmore et al.
[27]

(+) (-) (-) (-) (+) (+) (+)

Tripette et al. [28] (+) (-) (-) (-) (?) (+) (+)

Maturi et al. [29] (+) (+) (?) (-) (?) (+) (+)

Albright et al.
[30]

(+) (+) (?) (+) (+) (+) (+)

Colleran and
Lovelady [31]

(+) (+) (-) (-) (-) (+) (+)

Christiansen et al. Systematic Reviews           (2019) 8:327 Page 4 of 11



Table 2 Study characteristics

Reference Author/year Article Setting Sample

[19] Phelan et al.
(2017)

Effect of an Internet-Based
Program on Weight Loss
for Low-income
postpartum women - A
Randomized Clinical Trial

California, USA Postpartum women (6 weeks to 12 months
postpartum), BMI above 25, or with a BMI
22–24.9, but exceeding IOM recommendations
for GWG with more than 4.5 kg. Age 18–40.
English or Spanish speaking, non-smoking,
owned a cell-phone, min. 5th grade
education.

[25] Herring et al.
(2014)

Using Technology to
Promote Postpartum
Weight loss in Urban, Low-
Income Mothers: A Pilot
Randomized Controlled
Trial

Philadelphia, PA, USA. Postpartum women, who delivered a singleton
within the last 2 to 12 months, min. 18 years old,
early pregnancy BMI greater than or equal to 25,
weight at enrolment that exceeded early
pregnancy weight by at least 5 kg.

[26] Herring et al.
(2017)

Intervening during and
after pregnancy to prevent
weight retention among
African American women

Philadelphia, PA, USA. African American Women
(36% overweight; 64% obese).

[27] Gilmore et al.
(2017)

Personalized Mobile Health
Intervention for Health and
Weight Loss in Postpartum
Women Receiving Women,
Infants, and Children
Benefit: A Randomized
Controlled Pilot Study

Baton Rouge,
Louisiana, USA.

Postpartum women, who gave birth within the
past 8 weeks, no younger than 18 years old,
overweight or obese (BMI from 25 up to 40),
certified for WIC postpartum services, and English
speaking.

[28] Tripette et al.
(2014)

Home-Based Active Video
Games to Promote Weight
Loss during the Postpartum
Period

Tokyo Metropolitan
Area, Japan

Postpartum women with a BMI 24.5 ±
3,4. 3 months to 1 year postpartum

[29] Maturi et al.
(2011)

Effect of physical activity
intervention based on a
pedometer on physical
activity level and
anthropometric measures
after childbirth: a
randomized controlled trial

Abadan, Iran Postpartum women who had given birth 6 weeks
to 12 months prior

[30] Albright et al.
(2014)

Effectiveness of a 12-month
randomized clinical trial to
increase physical activity in
multi-ethnic postpartum
women: Results from
Hawaii’s Nā Mikimiki Project

Hawaii, USA Healthy, postpartum women, who were not
regularly active (< 30 min moderate to vigorous
physical activity/week); 18–45 years of age; BMIs
from 18.5 to 40; infants between 2 and 12 months.

[31] Colleran and
Lovelady
(2012)

Use of MyPyramid Menu
Planner for Moms in a
Weight-Loss Intervention
during Lactation

Minnesota, USA Mothers between 23 and 37 years of age with
full-term (37 weeks) infants less than 3 weeks old,
self-reported postpartum body mass index (BMI;
calculated as kg/m2) between 25 and 30, fully
breastfeeding, 3 days a week of structured
physical activity for the past 3 months, cleared by
their physician to participate in exercise

Reference Data gathering
(year)

Follow-up period Outcome measure(s) Sample Size Drop out/
percentage

Significant
change?

[19] 2011–2015 12 months Weight loss, physical
activity and diet change

N = 371 88 persons/23.72% Yes

[25] No information 14 weeks Weight loss, physical
activity, and energy
intake

N = 18 1 person/5.55% Yes, weight loss
and energy intake.
No change in
physical activity

[26] 2013–2014 16–20 months Weight loss (percentage
of women who regain or
are below their early
pregnancy weight by 6
months postpartum/
12 months postpartum

N = 66 10 persons/15.15% Yes, at 6 months
postpartum, but
not at 12 months
postpartum
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Table 2 Study characteristics (Continued)

Reference Author/year Article Setting Sample

[27] No information 16 weeks Weight loss, vital signs,
circumferences, body
composition

N = 40 5 persons/12.50% No, only within
high adherence
groups (body
weight and body
fat reduction)

[28] No information 40 days Weight loss, improve
body composition

N = 34 4 persons/11.75% Yes

[29] 2010 12 weeks Physical activity,
weight loss

N = 66 4 persons/6.06% Yes

[30] 2008–2011 12 months Moderate-to-vigorous
physical activity/week

N = 311 62 persons/19.94% Yes, but only
among those with
low MVPA at
baseline.

[31] 2008–2010 16 weeks Weight loss, energy
intake

N = 31 4 persons/12.90% Yes

Reference Adherence
issues

Published protocol? Intention to treat (ITT) ICT component(s) ICT alone or as a
supplement to
counseling?

Voucher/present

[19] Yes, there is a
correlation
between
adherence and
results

Yes Yes Website, text messages,
accelerometer

ICT is a supplement
to counseling.

25 dollars for
completing
baseline and 6
months’
assessment, and 50
dollars for the 12
months’
assessment.

[25] Yes, over time
there is an
issue with
adherence

Not mentioned Yes Healthy 4Baby, Daily text
messages, Bi-weekly
phone calls from a coach,
Training skills through
Facebook

ICT is a supplement
to counseling.

20 dollars per
assessment/raffle
25 dollars for
giving feedback

[26] No problem
with
adherence.
Text messages
used to avoid
lack of
adherence

Not mentioned Modified ITT approach Text messages, Being
Healthy4Baby, Facebook,
Website, Phone calls

ICT is a supplement
to counseling.

100% attendance =
120 dollars voucher
for time/travel

[27] Yes Not mentioned Yes Smart Loss Application,
SmartPhone, Body trace
scale, FitBit Zip
accelerometer (Bluetooth),
Phone, E-mail, Text mes-
sages, Sense wear
armband.

ICT is a supplement
to counseling.

Not mentioned

[28] No problem
with
adherence, but
it is discussed
that over time
it could be an
issue

No, but the authors have
made one that has been
approved

Half fulfilled Video game, Nintendo
Wii, CD, Game, Wii
console, email

ICT stands alone. Not mentioned

[29] No problem
with
adherence

Not mentioned Not fulfilled Pedometer, Text
messages, Phone calls

ICT is a supplement
to counseling.

Not mentioned

[30] Not
mentioned

No, but the authors have
made one that has been
approved

Yes Phone calls,
accelerometer, website

ICT is a supplement
to counseling.

60 dollar gift card
for participation

[31] Not
mentioned

No, but the authors have
made one that has been
approved

Not fulfilled Email account,
MyPyramidPlanner,

ICT is a supplement
to counseling.

Not mentioned
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a modified ITT strategy [28], which was unclear with re-
spect to the risk of bias, and two studies did not apply
any ITT [29, 31]. Accordingly, their outcome data was
unclear. Five of the studies addressed that adherence
may decline over time [19, 25–28]. One study divided
the intervention group post hoc into low, medium, and
high adherence groups, due to a large variance in adher-
ence. Among these, only the group with high adherence
(n = 5) showed a significant difference in weight loss be-
tween the control group and intervention group (− 3.6
to 1.6 kg versus 1.8–0.9 kg; p = 0.005) [27]. The post hoc
analysis may however have an impact on the power of
the sample size, and results should be considered with
caution. Finally, one study noted a positive correlation
between adherence and weight loss in the intervention
group [19]. A financial reward was given for participation
in half of the studies [19, 25, 26, 30]. The participants were
given between $US 20 per assessment and the opportunity
to take part in a raffle of $US 25, when completing a task
[25], to $US 120 for full participation [26].
The present review shows mixed results with respect to

blinding. While the authors of one study claimed to follow
the guidelines for blinding of participants and personnel
[19], four studies only partially fulfilled the criteria [25, 26,
29, 30], and three of the studies did not mention blinding
of participants and personnel [27, 28, 31]. When assessing
blinding of outcome, the authors of two studies declared
that they followed the guidelines [19, 30], one study had
some degree of blinding [25], while five studies did not
mention blinding of outcome assessment [26–29, 31]. All
studies suggested low risk of bias with respect to “random
sequence,” “selective reporting,” and “other bias.” Five stud-
ies were assessed as having a low risk of bias for “allocation
concealment” [19, 25, 29–31], while three studies suggested
a high risk of bias [26–28]. Four studies had registered their
trial in Clinical.trials.gov [19, 26, 27, 30], and one in
ISRCTN. registry [28], while three studies recorded that the
trials had been approved by a Review Board [26, 28, 31].
The present study was carried out to identify interven-

tions that were effective with respect to weight loss, with

the purpose of using these results in a further analysis.
The interventions can be divided into categories accord-
ing to their primary ICT component which were (1)
Internet-based interventions, (2) text messages, (3) ped-
ometer/accelerometer, (4) gaming, and (5) mobile appli-
cation. Table 3 gives an overview of the categories in
each intervention. The categories are described in detail
below.

1) Internet-based interventions

MyPyramid Menu Planner [31], Fit Moms/Mamas
Activas [19], and The Na Mikimiki intervention [30] ex-
amined the effect of an Internet-based intervention. Par-
ticipants in MyPyramid Menu Planner [31] were given a
customized account, where each participant entered
dietary intake and physical activity three times each
week. Both the participant and a dietician could access
the account. Face-to-face counseling was used to intro-
duce the account, and for counseling each week during
the intervention period. In Fit Moms/Mamas Activas
[19], participants received computerized feedback, text
messages, face-to-face group meetings once a month at
a clinic, and a weight and physical tracker. The partici-
pants also received access to a website, a web diary, and
instructional videos. Participants in The Na Mikimiki
intervention [30] were given access to a website and tele-
phone counseling, where motivational techniques to
overcome barriers and set future goals were used. The
website contained tailored information about physical
activity and newsletters. The intervention was based on
Resnicow’s framework for creating culturally sensitive
interventions [32].
MyPyramid Planner and Fit Moms/Mamas Activas

both showed a significant change in weight loss between
the intervention group and the control group. In My
Pyramid Planner, the difference in weight loss was 4.2 kg
(p < 0.03) [31]. In Fit Moms/Mamas Activas, the differ-
ence was 2.1 kg at 6 months (p < 0.001) and 2.3 kg at 12
months (p < 0.001) [19].

Table 3 Overview of ICT-based categories in the eight interventions

Reference Internet based
intervention

Text messages (SMS [short message
system])

Pedometer/
accelerometer

Gaming Mobile
application

Phelan et al. [19] X X X

Herring et al. [25] X X

Herring et al. [26] X X

Gilmore et al. [27] X X X

Tripette et al. [28] X

Maturi et al. [29] X X

Albright et al. [30] X X

Colleran and Lovelady
[31]

X
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The Na Mikimiki intervention [30] used MVPA as a
proxy to weight loss. This study also showed a signifi-
cant difference in self-reported MVPA, between the
intervention group and the control group, with an aver-
age of 44 to 246 min/week versus 46 to 146 min/week
respectively (p = 0.027). Women with two or more chil-
dren had a significantly increased MVPA compared to
women with only one child, and the increase was greater
in the intervention group compared to the control group
(p = 0.016). Participants with low MVPA below the
medium at baseline demonstrated a greater increase in
MVPA compared to those with MVPA above the
medium (p = 0.053), but without statistically significance
at the 5% level.

2) Text messages (SMS [short message system])

All eight interventions included in the systematic review
contained phone calls and/or text messages and/or emails
as reminders, to give feedback, information, motivation,
counseling, or to allow participants to ask questions. Most
of the text messages and phone calls were tailored to the
need of each participant. Text messages were the main
component in two of the interventions: “The Healthy4-
Baby” and “Being Healthy for Baby” [25, 26], both of
which are based on an intervention with daily text mes-
sages tailored to behavioral goals and reminders about
returning information on calorie intake and physical activ-
ity. Facebook posts with video and links to websites were
sent to participants, and each participant in the interven-
tion group received weekly or monthly phone calls by a
health coach, a digital scale for self-weighing, and a ped-
ometer. Only the Healthy4Baby intervention showed a
significant difference in weight loss between the interven-
tion group and the control group after 14 weeks, with a
weight difference equivalent to (3.2 kg; p = 0.04), while
Being Healthy for Baby intervention only showed a signifi-
cant difference in the number of participants who were at,
or below, their early pregnancy weights at 6 months post-
partum (56% versus 29%; p = 0.04), but not 12months
postpartum (41% versus 38%; p = 0.83).

3) Pedometer/accelerometer

The study by Maturi et al. is a physical activity interven-
tion, based on a pedometer recording daily steps [29]. A
counseling session at baseline, weekly reminders by text
message, a phone call every second week, and a pamphlet
after 8 weeks supported the intervention. After 12 weeks,
a significant difference between the intervention group
and the control group was found in physical activity and
energy expenditure per week (4394 versus 1651 calories;
p < 0.001) together with a significant difference in weight
loss (66.8 kg pre- and 64.7 kg post-intervention; p = 0.001)

compared to the control group (63.9 kg pre- and 63.9 kg
post-control; p = 0.001). Five of the other studies included
in the systematic review equipped the participants with an
accelerometer or pedometer to measure physical activity
as a part of the intervention (during the intervention
period) [19, 25–27, 30].

4) Gaming

The Active Video Games (AVG) intervention [28] was
based on the Nintendo Wii game. Each participant in
the AVG group was provided with the game, a Wii con-
sole, and all necessary equipment. Participants were rec-
ommended to play the AVG for 30min each day during
the intervention period. No further recommendations
were given. A significant difference in weight loss be-
tween the intervention group and the control group was
found after 40 days (− 2.2 ± 0.9 kg versus − 5 ± 0.7 kg, p <
0.001). However, three of the fourteen participants in
the intervention group complained about injuries from
the use of the game. The follow-up period for the Nin-
tendo Wii was only 40 days. None of the other interven-
tions employed gaming elements in their interventions.

5) Mobile application

The SmartLoss application was given to the interven-
tion group called “E-Moms,” which is one form of indi-
vidualized intervention with continuous surveillance
[27]. The intervention consisted of a mobile application
and a clinician dashboard, which made it possible for
the clinician to monitor all E-Moms simultaneously, and
potentially increase adherence to the intervention, and
customize counseling. Based on weight development,
each participant received instructions (SmartTips) on
how to adjust calorie intake and set new goals for behav-
ioral changes. The intervention also included an acceler-
ometer, and a fictitious new “mom” called “Mia” who
was going through a weight loss journey. A significant
difference in weight loss was only present among the
high adherence users in the intervention group (− 3.6 ±
1.6 kg versus 1.8 ± 0.9 kg; p = 0.005). However, this group
consisted of only five participants.

Discussion
The overall results show that ICT-based interventions,
to some degree, support weight loss among postpartum
women, which is also concluded by an existing review
on e-health interventions for pregnant and postpartum
women [20]. The studies included were pragmatic and
were aimed to represent daily practice, compared to ex-
planatory studies [33]. Pragmatic studies are at risk of
being influenced by external conditions, as they are less
controlled compared to explanatory studies. Individuals
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who volunteer to participate in a pragmatic study are
often healthier, and/or better educated, and conse-
quently some of the potential users may not be present
in the studies, which may bias the generalizability.
The use of a narrative methodology contains limita-

tions with respect to statistical analysis and has been
criticized for being too narrow [34]. However, the meth-
odology contains the strength that it can demonstrate
not only what works, but also why and how it works.
Heterogeneity between the studies is a limitation, as
there is a wide variation between the included studies,
with respect to the intervention, the setting, population,
sample size, adherence to the intervention, follow-up
period, blinding of participants and personnel, and
blinding of outcome assessment. In addition, what is de-
fined as standard care provided to both the intervention
and control groups varies between studies. The differ-
ences make it difficult to compare the studies directly.
However, the results demonstrate possible approaches to
weight loss among postpartum women. Five of the stud-
ies had a relatively short follow-up period, which made
the results uncertain, as participants, over time, may
have lost interest in the intervention, which lowers the
effect of the intervention. One of the studies with a long
follow-up period only showed a significant change after
6 months, but not at 12 months [26]. In addition, the
majority of the studies used a small sample size of 18 to
66 participants, which can be associated with increased
uncertainty of the measured effect.
The contexts, in which the interventions were tested,

may have had an impact on the results and limited ex-
ternal validity, as both the setting and the characteristics
of the individuals in the samples may vary between
countries. Statistical health data from the Organisation
for Economic Co-operation and Development (OECD)
also indicated a difference in lifestyle with respect to
food consumption between countries [35]. Some of the
studies included considered minority groups rather than
the general population. However, a particular interven-
tion targeted at a limited population may be beneficial
to this specific group of people. Six of the studies were
conducted in the USA, and thus, the overall results are
found in a US context, but these do not necessarily
present an image of how it works in the rest of the
world. However, they demonstrate what can work in a
US setting. All of the studies conducted in the USA used
ICT as a supplement to counseling, and all had some
kind of interaction between care provider or coach and
the postpartum women. In addition, most of these stud-
ies did show a significant change, though mainly in the
short run and among those with a high adherence to the
interventions.
The financial reward can be seen as an extrinsic mo-

tivation for participants to take part in the study and so

may improve adherence. The costs of providing a finan-
cial reward should therefore be evaluated as a part of the
intervention. With the exception of The Nintendo Wii
intervention [28], all the included studies contained a
coach or healthcare provider to assist the participants by
phone, text message, and/or face-to-face meetings. The
intervention MyPyramidPlanner had a research assistant
to travel to the women’s homes up to three times a week
to assist with childcare, facilitate the exercises, and have
a weekly face-to-face talk about dietary intake [31]. Ac-
cordingly, the ICT-part of the interventions can be seen
as a supplement to personal counseling, and personal-
ized counseling is important for achieving weight loss
goals [36]. However, the Nintendo Wii also showed a
significant change in weight loss, so ICT interventions
without counseling may be successful by using gaming.
Seven of the studies are unclear about blinding or the

extent of blinding in the study and implies a risk of bias
[25–31]. However, it has to be recognized that blinding
is not always possible, as it is conceivable that partici-
pants know they are part of a study, and thus the validity
of the results are weakened. The present study focuses
solely on RCTs, so we have excluded results from stud-
ies using other methods.
Previous systematic reviews suggest that IT interven-

tions can support weight reduction among postpartum
women and suggest that the successful components of
an intervention are personalized communication and
frequent interaction with the intervention [20, 37]. The
present study indicates that a financial reward or gaming
elements are also useful components, though further re-
search on this area is required. The present study also
includes additional studies compared to those included
in the previous systematic reviews. Future studies should
use longer follow-up periods, larger sample sizes, and
methods to increase adherence to the interventions
through counseling, feedback, rewards, and potentially
also gaming elements [37].

Conclusion
The results from this study show that ICT-based interven-
tions can assist weight loss. The main features of studies
that demonstrated a significant change in weight contained
elements of feedback, personal coaching, and frequent
interaction with the intervention, gaming elements, or a fi-
nancial reward. Significant change in weight loss appeals to
motivation through the fun of gaming and may improve
adherence (but replication is needed in more studies).
Hence, future trials should take these features into account.
It must be taken into account that only two of the studies
had more than 100 observations, and only three studies had
follow-up periods that were equal to or over a year. Thus,
in the planning of future studies, one should carefully con-
sider larger sample sizes, and longer follow-up periods.

Christiansen et al. Systematic Reviews           (2019) 8:327 Page 9 of 11



Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s13643-019-1186-2.

Additional file 1. Search string.

Abbreviations
GDM: Gestational Diabetes Mellitus; GWG: Gestational Weight Gain;
ICT: Information and communication technology; IOM: Institute of Medicine;
OECD: Organisation for Economic Co-operation and Development;
RCT: Randomized Controlled Trial; T2DM: Type 2 diabetes mellitus

Acknowledgements
The authors would like to thank librarians at the Library at the University of
Southern Denmark for advice on electronic search.

Authors’ contributions
PKC has performed all steps of the research. MMS and the ED have assisted
in designing the study. MMS joined in the data selection and in assessing
the quality of each study selected. All co-authors have commented on drafts.
All authors read and approved the final manuscript.

Funding
The review was funded by University College Lillebaelt, and Odense
University Hospital

Availability of data and materials
Not applicable

Ethics approval and consent to participate
Not applicable

Consent for publication
All authors have given their consent for publication.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Public Health, University of Southern Denmark, Odense,
Denmark. 2Centre for Innovative Medical Technology, Odense University
Hospital, Odense, Denmark. 3Department of Multimedia and IT, University
College Lillebaelt, Odense, Denmark. 4OPEN, University of Southern Denmark,
Odense, Denmark. 5Department of Endocrinology, Odense University
Hospital, Odense, Denmark. 6Steno Diabetes Center Odense, Odense
University Hospital, Odense, Denmark. 7Department of Clinical Research,
University of Southern Denmark, Odense, Denmark. 8Department of
Gynecology and Obstetrics, Odense University Hospital, Odense, Denmark.
9Division of Surgery, University College London, London, UK. 10Northwick
Park Institute of Medical Research Campus, London, UK.

Received: 28 February 2019 Accepted: 5 October 2019

References
1. WHO: http://www.who.int/mediacentre/factsheets/fs311/en/ (retrieved

March 6, 2018).
2. OECD 2018. Non-medical determinants of health: https://stats.oecd.org/

Index.aspx?DataSetCode=HEALTH_LVNG&_ga=2.95713500.1972631344.154
7302212-922445386.1547302212# (Retrieved January 8, 2019)

3. Arendas K, Qui Q, Gruslin A. Obesity in pregnancy: pre-conceptional to
postpartum consequences. J Obstet Gynaecol Can. 2008;30(6):477–88.

4. Nohr EA, Vaeth M, Baker JL, Sørensen T, Olsen J, Rasmussen KM. Combined
associations of pre pregnancy body mass index and gestational weight gain
with the outcome of pregnancy. Am J Clin Nutr. 2008;88(6):1750–9.

5. Baz B, Riveline J, Gautier J. Endocrinology of pregnancy: Gestational
diabetes mellitus: defiition, aetiological and clinical aspect. Eur J Endocrinol.
2015;174:R43–51.

6. Lauenborg J, Hansen T, Jensen DM, Vestergaard H, Mølsted-Pedersen L,
Hornnes P, et al. Increasing incidence of diabetes after gestational diabetes:

a long-term follow-up in a Danish population. Diabetes Care. 2004;27(5):
1194–9.

7. Wallace JM, Bhattacharyal S, Horgan GW. Weight change across the start of
three consecutive pregnancies and the risk of maternal morbidity and SGA
birth at the second and third pregnancy. PLoS ONE. 2017;12(6):e0179589.

8. Boegarts A, Van den Bergh BR, Ameye L, Witters I, Martens E, Timmerman D,
et al. Interpregnancy weight change and risk for adverse perinatal outcome.
Obstet Gynecol. 2013;122(5):999–1009.

9. Lipski LM, Strawderman MS, Olsen CM. Maternal weight change between 1
and 2 years postpartum: the importance of 1 year weight retention. Obesity.
2012;20(7):1496–502.

10. IOM (Institute of Medicine). Weight gain during, re-examining the
guidelines. Washington DC: The National Academies Press; 2009. https://
www.ncbi.nlm.nih.gov/pubmed/20669500.

11. Vesco KK, Dietz PM, Rizzo J, Stevens VJ, Perrin NA, et al. Excessive
gestational weight gain and postpartum weight retention among obese
women. Obstet Gynecol. 2009;114(5):1069–75.

12. Mamun AA, Karinavala M, O’Callaghan MJ, Williams GM, Ajma JM, et al.
Associations of excess weight gain during pregnancy with long-term
maternal overweight and obesity: evidence from 21 y postpartum follow-
up. Am J Clin Nutr. 2010;91(5):1336–41.

13. Jakiciek JM, Davis KK, Rogers RJ, King WC, Marcus MD, et al. Effect of
wearable technology combined with a lifestyle intervention on long-term
weight loss: the IDEA randomized clinical trial. JAMA. 2016;316(11):1161–71.

14. Tech Terms: https://techterms.com/definition/ict (Retrieved August 15, 2019)
15. Sayakhot P, Carolan-Olah M. Internet use by pregnant women seeking

pregnancy-related information: a systematic review. BMC Pregnancy
Childbirth. 2016;28(16):65.

16. Statistics Denmark 2017: https://www.dst.dk/da/Statistik/emner/priser-og-
forbrug/forbrug/elektronik-i-hjemmet (Retrieved April 17, 2018).

17. Rathbone AL. The use of mobile apps and SMS messaging as physical and
mental health interventions: systematic review. J Med Internet Res. 2017;
19(8):e295.

18. Phelan S. Pregnancy: a “teachable moment” for weight control and obesity
prevention. Am J Obstet Gynecol. 2010;202:135e1–8.

19. Phelan S, Hagobian T, Brannen A, Hatley KE, Schaffner A, Munoz-Christian K,
et al. Effect of an Internet-based program on weight loss for low-income
postpartum women. A Randomized Clinical Trial. JAMA. 2017;317(23):2381–91.

20. Sherifali D, Nerenberg KA, Wilson S, Sememiuk K, Usman M, Redman LM,
et al. The effectiveness of eHealth technologies on weight management in
pregnant and postpartum women: systematic review and metaanalysis. J
Med Inter Res. 2017;19(10):e337.

21. Khan KS, Kunz R, Kleinen J, Antes G. Five steps to conducting a systematic
review. J R Soc Med. 2003;96(3):118–21.

22. Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Preferred
Reporting Items for Systematic Reviews and Meta-analysis: The PRISMA
statement. Ann Int Med. 2009;151(4):264–9.

23. Khan K, Kunz R, Kleijnen J, Antes G. Systematic reviews to support evidence-
based medicine. 2nd ed. London: CRC Press; Taylor & Francis Group; 2011.

24. Higgins JP, Altman DG, Gøtzsche PC, Jüni P, Moher D, et al. The Cochrane
Collaboration’s tool for assessing risk of bias in randomised trials. Brit Med J.
2011;343:d5928.

25. Herring SJ, Cruice JF, Bennett GG, Davey A, Foster GD. Using technology to
promote postpartum weight loss in urban, low-income mothers: a pilot
randomized controlled trial. J Nutr Educ Behav. 2014;46(6):610–5.

26. Herring SJ, Cruice JF, Bennett GG, Niesha DD, Wallen JJ, et al. Intervening
during and after pregnancy to prevent weight retention among African
American women. Prev Med Rep. 2017;7:119–23.

27. Gilmore LA, Klempel MC, Martin CK, Myers CA, Burton JH, Sutton EF, et al.
Personalized mobile health intervention for health and weight loss in
postpartum women receiving women, infants, and children benefit: a
randomized controlled pilot study. J Womens Health. 2017;26(7):719–27.

28. Tripette J, Marakami H, Gando Y, Kawakami R, Sasaki A, Hanawa S, et al.
Home-based active video games to promote weight loss during the
postpartum period. Med Sci Sports Exerc. 2014;46(3):472–8.

29. Maturi MS, Afshary P, Abedi P. Effect of physical activity intervention based
on a pedometer on physical activity level and anthropometric measures
after childbirth: a randomized controlled trial. BMC Pregnancy Childbirth.
2011;11:103.

30. Albright CL, Steffen AD, Wilkens LR, White KK, Novotny R, Nigg CR, et al.
Efectiveness of a 12-month randomized clinical trial to increase physical

Christiansen et al. Systematic Reviews           (2019) 8:327 Page 10 of 11

https://doi.org/10.1186/s13643-019-1186-2
https://doi.org/10.1186/s13643-019-1186-2
http://www.who.int/mediacentre/factsheets/fs311/en/
https://stats.oecd.org/Index.aspx?DataSetCode=HEALTH_LVNG&_ga=2.95713500.1972631344.1547302212-922445386.1547302212
https://stats.oecd.org/Index.aspx?DataSetCode=HEALTH_LVNG&_ga=2.95713500.1972631344.1547302212-922445386.1547302212
https://stats.oecd.org/Index.aspx?DataSetCode=HEALTH_LVNG&_ga=2.95713500.1972631344.1547302212-922445386.1547302212
https://www.ncbi.nlm.nih.gov/pubmed/20669500
https://www.ncbi.nlm.nih.gov/pubmed/20669500
https://techterms.com/definition/ict
https://www.dst.dk/da/Statistik/emner/priser-og-forbrug/forbrug/elektronik-i-hjemmet
https://www.dst.dk/da/Statistik/emner/priser-og-forbrug/forbrug/elektronik-i-hjemmet


activity in multiethnic postpartum women: results from Hawaii's Nā Mikimiki
Project. Prev Med. 2014;69:214–23.

31. Colleran HL, Lovelady CA. Use of MyPyramid Menu Planner for moms in a
weight-loss intervention during lactation. J Acad Nutr Diet. 2012;112(4):553–8.

32. Resnicow K, Baranowski T, Ahluwalia JS, Braithwaite RL. Cultural sensitivity in
public health: defined and demystified. Ethn Dis. 1999;9(1):10–21.

33. Schwarz D, Lellouch J. Explanatory and pragmatic attitudes in therapeutical
trials. J Clin Epidomiol. 2009;62:499–505.

34. Snilstveit B, Oliver S, Vojtkova M. Narrative approaches to systematic review
and synthesis of evidence for international development policy and
practice. J Dev Effect. 2012;4(3):409–29.

35. OECD 2017 - https://stats.oecd.org/index.aspx?DataSetCode=HEALTH_STAT
(Retrieved August 29, 2018)

36. Obino K, Pereira C, Caron-Lienert R. Coaching and barriers to weight loss: an
integrative review. Diabetes Metab Syndr Obes. 2017;10:1–11.

37. Sieverink F, Kelders SM, van Gemert-Piinen JE. Clarifying the concept of
adherence to eHealth technology: systematic review on when usage
becomes adherence. J Med Inter Res. 2017;19(12):e402.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Christiansen et al. Systematic Reviews           (2019) 8:327 Page 11 of 11

https://stats.oecd.org/index.aspx?DataSetCode=HEALTH_STAT


Paper 2 



Midwifery 98 (2021) 102994 

Contents lists available at ScienceDirect 

Midwifery 

journal homepage: www.elsevier.com/locate/midw 

Barriers to a healthy postpartum lifestyle and the possibilities of an 

information technology-based intervention: A qualitative study 

Pernille Kjærgaard Christiansen 

a , b , c , d , ∗ , Mette Maria Skjøth 

b , d , Line Elberg Lorenzen 

e , 
Eva Draborg 

a , Christina Anne Vinter f , g , Trine Kjær a , Mette Juel Rothmann 

b , e , f , h 

a Department of Public Health, University of Southern Denmark, Odense, Denmark 
b Centre for Innovative Medical Technology, Odense University Hospital, Odense, Denmark 
c Department of Marketing, Digital Development and Design, University College Lillebaelt, Odense, Denmark 
d OPEN, University of Southern Denmark, Odense, Denmark 
e Department of Endocrinology, Odense University Hospital, Denmark 
f Department of Clinical Research, University of Southern Denmark, Odense, Denmark 
g Department of Gynecology and Obstetrics, Odense University Hospital, Denmark 
h Steno Diabetes Center Odense, Odense University Hospital, Odense, Denmark 

a r t i c l e i n f o 

Keywords: 

Postpartum period 
Lifestyle 
IT 
Participatory design 
Obesity 
Behavioural change 

a b s t r a c t 

Background: Being overweight or obese is associated with higher risk of adverse maternal and fetal outcomes, 
including gestational diabetes and childhood obesity. Many women exceed the gestational weight gain recom- 
mendations. Thus, it is important to focus on the women’s lifestyle between their pregnancies to lower the risk 
of weight retention before the next pregnancy as well as in a life course perspective. 

Objective: The objective of this study was to explore barriers postpartum women experience with respect to 
a healthy lifestyle during the postpartum period, and to assess whether an IT-based intervention might be a 
supportive tool to assist and motivate postpartum women to healthy lifestyle. 

Method: A systematic text condensation was applied to semi-structured focus groups. Five focus group interviews 
were carried out with a total of 17 postpartum women and two interviews with a total of six health professionals. 
Participants were recruited through the municipality in Svendborg, Denmark, and at Odense University Hospital 
in Odense, Denmark, during a four-month period in early 2018. The results were analysed within the frame of 
the capability, opportunity, motivation and behaviour model (COM-B). 

Results: From the women’s perspective, better assistance is needed from the health professionals to obtain or 
maintain a healthy lifestyle. The women need tools that inform and help them understand and prioritize own 
health related risks, and to motivate them to plan and take care of their own health. There is room for engaging 
the partner more in the communication related to the baby and family’s lifestyle. Lastly, the women already use 
audiobooks and podcasts to obtain information. 

Conclusion: Postpartum women need tools that inform and motivate for a healthy lifestyle postpartum. The tools 
should allow access to high quality information from health care professionals when the information is needed 
and also allow engagement from the partner. An IT-based intervention could be a way to support and motivate 
postpartum women for a healthy lifestyle. 

Introduction 

Overweight and obesity present an increasing global challenge con- 
cerning pregnancy outcomes ( Chen et al., 2018 ; Kelly et al., 2008 ; 
Hill et al., 2017 ). An international study shows that 36.6 percent of 
women during pregnancy exceed the Institute of Medicine’s (IOM) 
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weight gain recommendations ( Rogozinska et al., 2019 ; Institute of 
Medicine US, 2009 ). Obese women and their offspring have a higher 
risk of adverse maternal and fetal outcomes ( Catalano et al., 2017 ; 
Vinter et al., 2012 ; Nohr et al., 2008 ; McBain et al. 2016 ). Hence, in- 
creased attention toward the prevention of obesity and other lifestyle- 
inflicted conditions among this group is needed. Here, an important as- 
pect to consider is the (lack of) guidance that is provided, and the barri- 
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ers that these women face, when it comes to living a healthier lifestyle 
during the early postpartum period. 

Intervention studies aimed at a healthy lifestyle, when this research 
is conducted during pregnancy, have found limited clinical effects on 
lifestyle and highlight the importance of focusing more on early/pre- 
conceptional strategies ( Rogozinska, 2017 ; Khan, 2017 ; Hanson et al., 
2017 ). Also, those who exceed the weight gain recommendations rarely 
return to their pre-pregnancy weight ( Bogaerts et al., 2013 ; Villamor and 
Cnattingius, 2006 ). Thus, the period before a woman’s pregnancy or in 
between pregnancies becomes critical. Consequently, interventions that 
focus on lifestyle changes and weight loss might prove more effective if 
they are implemented during this critical period. 

While a woman does receive frequent monitoring and guidance 
during pregnancy, studies show that the postpartum period involves 
unmet maternal needs and that women do not feel sufficiently in- 
formed about and prepared for the biological, emotional, and so- 
cial changes that can occur —in particular among first-time moth- 
ers ( Tully et al., 2017 ; Slomian et al., 2017 ; Martin et al., 2014 ; 
Spelke, 2018 ; Walker et al., 2015 ). A positive post-natal experience 
is important for women, which includes regaining their pre-pregnancy 
health. It can be supported by a woman’s close network and health care 
providers (HCP) ( Finlayson et al., 2020 ). 

In Denmark, pregnant women are offered antenatal care by mid- 
wives, general practitioners (GPs), and obstetricians. In the postpar- 
tum period, several consultations are offered by a health visitor, with 
the primary focus on the baby’s health. Furthermore, mothers receive 
leaflets that reveal information about diet when breastfeeding and how 

to train the pelvic floor. At eight weeks postpartum, the mother is of- 
fered a check-up by the GP, with screening for postpartum depression, 
a gynecological examination, and contraceptive advice. 

Most women of childbearing age use information technology (IT) 
( Tripp et al., 2014 ), and many seek information on the Internet or use 
applications related to their pregnancy, offspring, and motherhood. Fur- 
thermore, IT interventions are increasingly being included as a support- 
ive tool in patient care to make them more self-reliant regarding their 
health ( Jakicic et al., 2016 ). For instance, in Denmark, the Region of 
Southern Denmark provides new families with the mobile application, 
“My Hospital, ” with which they can communicate with the maternity 
ward during the first week postpartum ( MedWare, 2019 ). Thus, an IT- 
based intervention that is integrated into the current interface of “My 
Hospital ” seems imminent and may have the potential to support post- 
partum women in a healthier lifestyle. Based on the existing contact with 
the healthcare system, the inclusion of an interpregnancy intervention, 
beginning after a woman’s first birth, is possible. 

To improve a woman’s lifestyle before a subsequent pregnancy, this 
study focuses on promoting a healthy lifestyle during the period be- 
tween pregnancies. The purpose of this study is to explore what barriers 
postpartum women face concerning healthy lifestyles during the post- 
partum period and to assess whether an IT-based intervention might be 
a supportive tool to assist and motivate postpartum women toward liv- 
ing a healthy lifestyle. The results will form the basis for the design and 
development of an intervention to support women. 

Methods 

Design 

This study’s methodological framework is inspired by Participatory 
Design (PD), in which users, stakeholders, and developers take an ac- 
tive part in innovating and developing new technology in a cooperative 
design ( Chalmers et al., 2014 ; Clemensen et al., 2016 ). The tenets of PD 

are genuine participation, allowing everyone to be heard, and mutual 
learning between users, stakeholders, IT developers, and researchers. 
Thus, the rationale for choosing the PD method is its focus on develop- 
ing interventions, together with users that can support maternal health 
needs. 

Fig. 1. The Capability, Opportunity, Motivation – Behavior model. 

The design is based on three phases: needs assessment, design and 
development, and testing and evaluation. This article describes the first 
phase of a PD process: need assessment. To attain an understanding of 
women’s needs, we applied a qualitative approach to assessing their 
experiences during the postpartum period. This method follows a PD 

approach, where the users and relevant stakeholders should already be 
engaged at the beginning of the study to define the problem and to 
ensure the implementation of an intervention that meets the users’ needs 
( Simonsen, 2012 ). 

The interpretative approach is hermeneutic phenomenology; it fo- 
cuses on the interpretation of peoples’ lived experiences and how 

individuals make sense and meaning of these experiences, where 
the interpretation is based on the moderators’ existing knowledge 
( Gadamer, 2013 ; Kensing, 2003 ; Gildberg, 2018 ). 

Theoretical framework 

This study’s theoretical framework is based on the COM-B model for 
behavioral change. This model is applied as a framework for the dis- 
cussion and understanding of the findings. The COM-B model can be 
defined by four interrelated elements: capability, opportunity, motiva- 
tion, and behavior ( Michie et al., 2011 ). Capability as defined by Michie 
et al. as the individual’s psychological and physical capacity to engage 
in an activity, where the person has the necessary knowledge and skills. 
These same authors define motivation as a process in the brain that en- 
ergizes and directs behavior. This definition includes habitual processes, 
emotional responses, and analytical decision-making. Motivation can be 
reflective or automatic. Finally, these authors define opportunity as ex- 
ternal factors, either physical or social to the individual, that enable or 
prompt the behavior, including, for example, access to support. 

According to the theory capability, opportunity and motivation can 
influence behavior directly, but capability and opportunity can also have 
an indirect impact on behavior through an impact on motivation (see 
Fig. 1 in appendix). Thus, for someone to engage in a particular behav- 
ior, he or she must have the capability and opportunity to engage in the 
specific behavior and feel motivated to enact it ( Michie et al., 2011 ). 

Participants and data collection 

Postpartum women were recruited through the municipality in 
Svendborg, a town on the island of Funen in south-central Denmark, 
during the fall of 2017. At this municipality, this study’s first author 
gave the women written and oral information about the project at a 
group meeting for new parents. The women were invited to participate 
in the study, and they were informed about how to sign up for a focus 
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Table 1 

Questions and user activities in the interview guides. 

Interview guide (postpartum women) Interview guide (HCPs) 

Questions User activities Questions User activities 

How do you as a new mother 

perceive a healthy lifestyle? 

- Write one item per Post-it. 

Discussion 

What are the challenges related to the 

postpartum lifestyle that you observe through 

your work? 

Write one item per Post-it. 

Discussion 

What does a new mother’s 

physical activity look like? 

- Write one item per Post-it. 

Discussion 

Is weight and lifestyle something that you 

talk with your postpartum women about? 

Discussion 

What does a new mother’s 

diet look like? 

- Write one item per Post-it. 

Discussion 

Presentation of statements Reflect and comment on the 

statements. 

Presentation of statements Reflect and comment on the 

statements. 

From your point of view, what does it take to 

motivate postpartum women to live a healthy 

lifestyle? 

Write one item per Post-it. 

Discussion 

What does it take for a new 

mother to focus on a healthy 

lifestyle? 

Write one item per Post-it. At what point do you think it would be best 

to give women information about the 

postpartum lifestyle? 

Discussion 

How do new mothers use IT in 

their daily life? 

Write one item per Post-it. Do you observe that postpartum women use 

IT in their daily life? 

Discussion 

Other comments? Discussion Other comments? Discussion 

group. Inclusion criteria were women who had given birth within the 
past 18 months and speak Danish. 

Healthcare professionals (HCPs) (midwives, nurses, and GPs) were 
recruited from Odense University Hospital. The HCPs were recruited 
through the maternity ward, while the GPs were recruited through the 
professional network of a doctor at the maternity ward. They all received 
a written invitation to take part in a focus group. 

Data were collected through focus group interviews. This method 
was chosen because group dynamics allow participants to give sponta- 
neous statements about the topic being discussed, which can contribute 
to the construction of meaning ( Barbour, 2018 ). Each group had three 
to four participants, which was assessed as an appropriate number due 
to the setting (e.g., most women brought their babies) and the nature 
of the discussed topics. The focus groups were held in either the par- 
ticipants’ homes (if the women already knew each other) or at neutral 
places. This was done to make the participants feel more relaxed and 
to avoid surroundings that could influence the participants’ statements 
( Halloway and Galvin, 2016 ). The interviews with HCPs were held at 
the hospital. To ensure genuine participation and having a say, among 
all participants, the focus groups were user-driven in the sense that they 
were asked to write their thoughts on Post-it notes before they discussed 
their views with the rest of the group (see Table 1 ). 

All focus groups were guided by a semi-structured interview guide. 
The interview guide for postpartum women focused on their perception 
of a healthy lifestyle and the challenges they face regarding a healthy 
lifestyle. The semi-structured interview guide for the HCPs focused on 
their knowledge about postpartum women’s lifestyles and the related 
challenges that they had observed through their professional work with 
the women (see Table 1 ). 

The open-ended questions allowed the participants to discuss the 
presented topics more freely and allowed the moderator the oppor- 
tunity to ask follow-up questions if needed ( Barbour, 2018 ). The lit- 
erature on the postpartum period, postpartum care, and retention of 
gestational weight gain ( Christiansen et al., 2019 ; Tully et al., 2017 ; 
Martin et al., 2014 ) informed the interview guide. The main topics were 
healthy lifestyle, diet and physical activity, and use of health-related in- 
formation, and IT. 

The focus groups were moderated by the first author listed and by 
the second or last author listed, except one focus group that was only 
moderated by the first author. The focus groups were conducted over 
four months, from December 2017 to March 2018. Data on characteris- 
tics of the postpartum women were gathered during the interviews, and 
the participants provided information about their age, marital status, 
occupation, and mode of birth. An impression of saturation of data was 
achieved after the five focus group interviews were conducted. 

Ethical considerations 

This study was submitted for assessment by the Scientific Ethics 
Committee, which decided that their approval was unnecessary accord- 
ing to Danish legislation. This study was also reported to the Danish 
Data Protection Agency (17/43487). All participants received oral and 
written information before signing an informed consent form and could 
at any time withdraw their participation. 

Data analysis 

Systematic text condensation was applied for the analysis. The first 
step was to read the transcribed focus group interviews to get an 
overview. Subsequently, the interviews were read again to get the total 

impression and to transition from chaos to temporary themes. The second 
step was identifying and sorting meaning units, which involves transi- 
tioning from themes to codes. The third step was condensation, which 
involves transitioning from code to meaning. At this stage, a condensa- 
tion of the meaningful units was made. The fourth step, synthesizing, 
was carried out, where the content of each meaning unit was abstracted 
and finally synthesized. ( Malterud, 2018 ; Malterud, 2012 ). The inter- 
views were transcribed by this study’s first author and coded in NVIVO 

( NVIVO, 2019 ) by this study’s first and third authors. An example of 
the first three steps is shown in Table 2 . The fourth step, “synthesizing, ”
reflected a condensed version of the original context. 

Findings 

A total of six HCPs from Odense and 17 postpartum women partic- 
ipated in the focus groups. The women were between 25 and 39 years 
of age; one person was a single mother, while the rest lived with a part- 
ner. Two mothers delivered their child by cesarean section. Three of 
the women were enrolled in education, while the rest were employed 
or self-employed. Two mothers had given birth twice, while the rest 
were first-time mothers. The HCPs were two GPs, one midwife, an ob- 
stetrician, and two nurses. In total, seven focus group interviews were 
conducted. Five with postpartum women and two with HCPs. 

The analysis of the focus group interviews revealed the following 
five themes: a new hierarchy of needs, a changed body, perceived social 
norms, the partner’s role, and lack of information. 

A new hierarchy of needs 

Having a baby imposes significant changes to the family structure. 
From our findings, we identified two types of barriers: 1) the baby 
(a competing priority) and 2) lack of time, sleep, and energy. All the 
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Table 2 

First three steps in the systematic text condensation. 

Step 1: Temporary theme Step 2: Meaningful unit Quotation Code Step 3: Condensation 

Shift in focus “I think my body stopped at the birth…I haven’t 

really thought about the fact that I have a body 

ever since…”

Barrier A new hierarchy of needs 

Unhealthy partner “My partner is a fast-food junkie….and I sort of 

need his support to live a healthy lifestyle….but 

it does not happen. ”

Challenge The partner’s role in a healthy 

lifestyle 

women stated that they had experienced a shift in focus after birth. Be- 
fore the birth, their focus had been on their health and the fetus, but 
once postpartum, their own needs regarding diet, sleep, and exercise 
were put aside to fulfill the newborn baby’s necessities; thus, the baby 
became a competing priority. Some mothers were so focused on their 
babies’ needs that when asked about their lifestyle, they would instead 
talk about their babies’ diets and motor skills. 

The HCP also observed that most women were motivated to live a 
healthy lifestyle during the pregnancy, but once the baby was born, they 
would lose focus on their health. One mother explained that she had 
given herself “a wildcard ” (P1) to eat and do what she wanted, as she 
had to spend all of her energy on the baby. Regarding diet, the mothers 
said they would aim for the easy choice, as they lacked time, sleep, 
and energy. Sweets, particularly chocolate, were mentioned in all focus 
groups as a treat for fast energy, and at times it would even substitute a 
meal. Unhealthy food choices were also blamed for mothers’ low energy 
level, which was caused by lack of sleep. Sleep was given a low priority, 
as the mothers often felt that they had other tasks to fulfill when the baby 
was asleep. As one mother said, “I think we all feel it…It is survival…sugar 

and fat…” (P4). 
Takeaway food was also mentioned as being something the families 

would buy more often, though it was common that they would still pre- 
pare homemade, healthy food for the baby. As one mother said, “I feel 

like it is important that my son gets his food, and then I will just eat whatever 

there is available ” (P1). 

A changed body 

During pregnancy and birth, the body goes through physical 
changes. From our findings, we identified six types of barriers: 1) doubts 
about when and how to start exercising; 2) access to exercise classes; 3) 
commitment to participate; 4) exercising with peers; 5) weight —who 
should open Pandora’s box?; and 6) motherhood —a new physical iden- 
tity. Most mothers talked about physical changes due to the pregnancy, 
and that they were unhappy with their postpartum bodies and wished 
to regain their pre-pregnancy bodies, though the reasons mentioned 
were more about aesthetic appearance than health. The majority had 
gained more weight than recommended and was heavier than their pre- 
pregnancy weight. Despite the body changes, it was common that the 
women accepted their new body and saw the changes as being a part of 
becoming a mother. 

After birth, the women would receive leaflets with guidance on how 

to train their pelvic floor. However, most mothers did not read the 
leaflets, and consequently, they lacked knowledge of how to start ex- 
ercising postpartum. Some mothers also stated that they found it boring 
to train the pelvic floor, as they did not see or feel any immediate re- 
sults. Most of the women expressed doubts about when they would be 
able to exercise, and at which place, or were unaware of the time their 
bodies needed to heal after the birth. As a result, some would remain 
passive and avoid any kind of exercise, while others would start normal 
training and thus do more damage than good to their bodies, as they 
were not physically ready for it. The mothers were surprised that their 
bodies’ physical shape was so far from their pre-pregnancy state. As one 
mother put it, “I was like…: ” Really?.... Is this where I need to start? ”…“I 

felt my body would not cooperate ” (P10). 

Access to exercise classes was also an issue that the women brought 
up. Some women (in urban areas) had on their initiative found private 
postpartum exercise classes, of which they all talked highly (though they 
were costly, and they had to pay for the classes). Mothers living in ru- 
ral areas did not participate, as they found the classes too difficult to 
reach, as they were too far away. Training in a group with a coach was, 
however, preferred by all mothers, as it would be too easy to postpone 
exercise if they had to do it alone. Thus, distance to the training location 
was stated as a barrier to exercise. Finally, some women expressed that 
they would like to take part in online exercise groups but that some form 

of commitment to participate was important if there was no human in- 
teraction. As one woman had stated when online training was discussed: 
“It works better for me if there is a live coach on the other side...You need 

to show to another human that you are present; otherwise, it is too easy to 

postpone it ” (P6). Finally, some mothers mentioned that they prefer to 
exercise with peers whom they could relate to, as they could motivate 
and support each other. 

From the HCPs’ perspective, weight and lifestyle were not prioritized 
in their consultations with women, due to lack of time and public offer- 
ings regarding diet and exercise programs that they could refer to. As 
one nurse said, “It is like: Who should open Pandora’s Box for the women, 

and how? It can be very sensible to discuss lifestyle...in particular weight, 

and we don’t have a place to refer them to ” (P19). Data revealed confusion 
about which HCPs should talk to women about weight and lifestyle. In 
general, the HCPs found a healthy lifestyle to be the individual’s respon- 
sibility to attain. 

For all the women, becoming a mother was also described as a 
change in identity, as they got a new role - that of becoming a mother. 
Some mothers expressed satisfaction with what their bodies were capa- 
ble of producing, which outshined a focus on body shape and weight. 
Some also explained that they felt they no longer had to show their best 
physical self, as they had settled down with a partner and no longer 
needed to date. Thus, motherhood was perceived as a new physical iden- 
tity. 

Perceived social norms 

Social media can have an impact on how we perceive the world. 
From our study’s findings, we identified one barrier: perceived social 
norms created by unrealistic images that are depicted on social media. It 
made some women feel that they had to regain their pre-pregnancy body 
and relatively shortly after the birth. They felt it was demotivating to see 
the perfect images that were posted by other mothers and, in particular, 
that they were far from reaching the same body-goals. Most mothers 
were, however, aware that what they saw was an illustration rather 
than a reality, as they themselves were posting mainly good-looking 
images on social media. In particular, Instagram and Facebook were 
used by mothers, and the majority were members of groups related to 
motherhood and babies. As one mother said: 

“People are good at posting the good looking things…Perfect baby, deli- 

cious food...Just look at all my energy ”…That is what you see...So when I 

see those pictures, I need to remind myself that we are all different...because 

it is a bit like being punched in the face when I look at some of those posts... ”

(P1). 
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Support from a partner and a close network 

Support from a partner and a close network is important when a 
baby enters the family. From our findings, we identified two barriers: 
1) mothers felt that they knew the baby the best and 2) match of ex- 
pectations with one’s partner or close network. Lack of support from 

the partner was also mentioned as a barrier to a healthy lifestyle, as 
the women were dependent on the partner to support a healthy diet 
and provide the time needed for exercising. A dream scenario that was 
expressed by most mothers was to engage their partners more, so they 
could get a break from their baby and focus on their own needs; how- 
ever, at the same time, they felt that they knew the baby better and 
were unsure if their partner could fulfill the baby’s needs as well as they 
could. At the same time, HCPs primarily communicated with the moth- 
ers about the baby, while the partner would receive the information 
from the mother. As one mother said: “I am the Minister of Baby …and 

my husband often asks me, ‘what shall I do with the baby?’…but often I don’t 

know it better than he does ” (P2). The majority of the women expressed 
that they were aware that a match of expectations with their partner 
was essential and that taking care of the baby should be seen as team- 
work; thus, many planned the week together so that the mother could 
get some time for herself. Other family members were also mentioned 
as a resource when the mother needed a break; however, some were re- 
luctant to ask for assistance, as they felt it is their responsibility to take 
care of their baby. 

Lack of information 

Once a woman has given birth, there is not much focus on the 
woman’s general health. From our findings, we identified two barriers: 
1) lack of information and 2) information overload. Lack of information 
related to one’s health during the postpartum period was an issue for all 
mothers. As one mother said, “There is a lot of information about breast- 

feeding…but there is nothing about the changes you can expect your body 

to go through ” (P4). Many expressed a lack of overview regarding the 
information they had been given, as they forgot it. As a consequence, 
they used the Internet or asked around their network when they needed 
the information. However, the credibility of the source was a challenge 
and could leave the women confused, as they have to sort through a lot 
of different advice. 

Quite a few expressed a sort of information overload just after the 
birth. HCPs were also aware that many women do not read the leaflets 
and that communication was insufficient. They lacked resources to com- 
municate more . As one midwife said: 

“They get this old leaflet…I think it is called ” Fit after birth ”...But they 

get like 3,000 leaflets, so I do not think they read it...It is a question about 

resources ” (P22). 
Several women indicated a need for face-to-face communication if 

they should attain important information, or at least they should be told 
why they should read the leaflets. 

When asked about their use of IT and what kind of IT they used for 
obtaining information, the answer was that, besides Google, they often 
used audiobooks or podcasts. Thus, podcasts might have potential as a 
tool for communicating relevant information to women. 

“I actually use audiobooks a lot when I walk with the pram. I think it 

works well, because it does not take my focus off him, and I can have my 

hands free and maintain eye contact ” (P10). 
Most of the women during their pregnancy already used apps about 

the pregnancy process, such as to answer a question like: “What is the 
size of the fetus now? ” In particular, mobile applications with relevant 
push-notifications were well-liked, as they give feedback on their preg- 
nancy progress or gave relevant information. It was expressed that they 
avoided apps that were not user-friendly and that an appealing design 
played a significant role. 

Discussion 

This present study aimed to identify what barriers postpartum 

women experience concerning healthy lifestyles during the postpartum 

period and to assess whether an IT-based intervention might be a sup- 
portive tool to assist and motivate postpartum women toward living a 
healthy lifestyle. 

The main results reveal that first-time postpartum women are of- 
ten not prepared for the changes they face concerning their bod- 
ies. This is supported by existing literature that underlines that the 
fourth trimester involves unmet maternal health needs ( Sacks and Birn- 
dorf, 2019 ; Tully et al., 2017 ; Martin et al. 2014 ). While women re- 
ceive frequent monitoring during their pregnancy, the postpartum pe- 
riod does not focus much on the postpartum body and the woman’s 
general lifestyle. The baby becomes a competing priority, and conse- 
quently, women lack the time and energy required for focusing on their 
lifestyle. Also, women often feel insecure about how and when to ex- 
ercise their postpartum body. Thus, they are faced with many healthy 
lifestyle-related challenges that require specific actions. They lack easy 
access to high-quality information about a healthy postpartum lifestyle. 
One suggestion is to, during the postpartum period, perhaps use pod- 
casts rather than leaflets to inform women about their current life situa- 
tion. Podcasts are already being used in the teaching of HCPs (Hargett, 
2018). However, to our knowledge, podcasts are not being used to teach 
patients or citizens about their health. 

Barriers to a healthy lifestyle postpartum 

Following the COM-B model, we found that social media can be a 
barrier to behavioral change both in terms of opportunity and moti- 
vation . As is previously found in the literature, our study reveals that 
images of slim or fit mothers on social media can harm the mothers’ 
body-image satisfaction ( Bessenoff, 2006 ; Grabe et al., 2014 ; Levine and 
Harrison, 2009 ). Thus, some mothers might feel insufficient, compared 
with other women, or more uncomfortable with their bodies, as social 
media often illustrates the ́ perfect world´. This can be due to a feeling 
that is associated with facing an unrealistic goal or not being able to 
relate to the images that are being displayed on social media. Conse- 
quently, some might feel as though they will never be able to achieve 
the same goal; they lose motivation to act, and then give up. One way to 
deal with this deterrence could be to provide easier and better access to 
high-quality information about the postpartum body. Moreover, source 
credibility can be an issue when it comes to guidelines that are being 
shared by different online groups and thus impact the opportunity to 
enable healthy behavior. 

Our study shows that women are often unhappy with their postpar- 
tum bodies due to weight increases and changes in body shape. A sys- 
tematic review of women’s experiences regarding their pregnancy and 
postpartum body image also highlights that women often have unreal- 
istic expectations of their postpartum bodies ( Hodgkinson et al., 2014 ). 
However, mothers’ relations to their bodies are often complex; they also 
see motherhood as a new identity, where extra weight and a changed 
body shape are normal conditions that they have witnessed being expe- 
rienced by other new mothers. Also, overweight people, due to modern 
society being exposed to larger bodies, can be perceived as being normal 
( Oldham and Robinson, 2017 ); thus, being overweight might be more 
regarded as a “normal condition, ” particularly during the first months 
after giving birth. In line with COM-B theory, this leads to reduced mo- 
tivation to change behavior. Thus, women, to change their motivation 
for a healthier lifestyle, need to recognize their health problems. 

Our study also demonstrates that the baby’s needs often become the 
mothers’ overall priority, while their own basic needs are put aside or 
postponed. This might be the nature of motherhood; however, it might 
also be affected by, for example, HCPs, who focus on the baby and try 
not to disturb the families with non-related baby issues, which may have 
an impact on the parents’ focus during the postpartum period. Also, the 
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mothers in our study expressed a lack of time and energy, but they also 
revealed the tendency that on one side they feel insecure about leaving 
the baby; while on the other side, they wish for their partners to be more 
present so that they can get time to focus on their own needs. In keep- 
ing with the COM-B model, these barriers negatively affect behavioral 
change through reduced motivation, as mothers believe that it is in the 
best interest of the baby that they keep close, and reduced opportunity 
to focus on a healthy lifestyle, as they lack time and physical energy . 

The literature also shows that social support from one’s spouse is 
essential to lifestyle changes, as the couples live a common lifestyle 
( Brandt et al., 2018 ). Thus, HCPs need to focus more on the mother’s 
general health and provide parents with tools that make them capable 
of understanding their health-related risks as well as motivate them to 
plan and take care of their health. 

Barriers in the communication flow between HCPs and parents are 
yet another issue that our study identified. HCPs often provide too much 
information or provide the information at a time when the parents find 
it difficult to absorb, or they use information channels that the parents 
do not use, such as leaflets. Our study also shows uncertainty regard- 
ing who should provide information to postpartum women and their 
partners about a healthy lifestyle. Consequently, women might be left 
inattentive of their health-related risks. Therefore, they might not react 
to health-related risks, which can be seen as a lack of capability. These 
phenomena could also be explained by a lack of time and energy to focus 
on one’s lifestyle due to competing priorities, which also has an impact 
on capability. Hence, it could be argued that new ways to communicate 
with both parents could improve the information flow and focus on a 
healthy lifestyle. 

Our study revealed that HCPs are often unaware of what other HCPs 
inform the women about and that they are reluctant to “open Pandora’s 
box ” and talk with women about weight issues. This can be explained by 
a lack of resources, competencies, and a place to refer the women to, as 
well as squeamishness and reluctance from the HCPs’ side. Existing lit- 
erature supports that weight gain is related to stigmatization and can be 
a sensitive topic for HCPs to discuss with women ( Furness et al., 2011 ; 
Rodriguez et al., 2020 ). Some HCPs stated that they perceive weight 
control as the individual’s responsibility, but our study also indicates 
that women are unaware of or ignore the risks that are related to an 
unhealthy lifestyle and excessive weight retention, as they, when con- 
sidering (and discussing about) weight gain and lifestyle, did not think 
or worry about their long-term health. Instead, they were more worried 
about their aesthetic appearance. The lack of focus on long-term health 
risks might be explained by mothers’ lack of understanding regarding 
long-term risks, which has an impact on capability , or that they have a 
strong time preference to avoid physical activity and healthy diet, which 
has an impact on motivation ( Komlos et al., 2004 ). Thus, there is a need 
for a tool that assists women with being more self-reliant with respect 
to their health and lifestyle. 

Strengths and limitations 

The strength of this study is that we managed to recruit a hetero- 
geneous group of people who varied in age, education, occupation and 
come from both rural and urban settings. After the fourth focus group, 
it was the impression that data saturation had been achieved. The fifth 
focus group verified the impression of saturation. To assure congruence 
between the original transcripts and the synthesis, quotations from the 
focus group interviews were inserted. 

Trustworthiness was established through credibility, transferability, 
confirmability, dependability, and authenticity ( Lincoln & Guba, 1985 ). 
Credibility was established by applying a triangulation of existing lit- 
erature, focus groups with postpartum women, and focus groups with 
HCPs. Transferability was applied by providing a thorough description 
of the data gathering and how the analysis was conducted. As the study 
was carried out among Danish women in a Danish context, transferabil- 
ity to another context is not ensured, although the literature related to 

other settings supports this study’s findings. Confirmability was made by 
listing the data analyses that had been made; finally, dependability was 
ensured, as two researchers went through the analysis independently, 
while the results were discussed and adjusted together. Thus, the neces- 
sary steps have been taken to ensure this study’s trustworthiness. 

Although external validity was aimed for in the recruitment process, 
a limitation is that only the women who willingly signed up for the 
focus group participated; thus, there is a possible selection bias (self- 
selection), as these women had to be motivated to participate. 

The first author was pregnant at the time the focus groups were con- 
ducted, though it was only noticeable during the last three interviews; 
this may have had an impact on the data, as the participants, to some ex- 
tent, may have perceived the first author as being a part of their group, 
and this opened new research angles. 

Conclusion 

To conclude, this study revealed that postpartum women face a num- 
ber of barriers related to a healthy lifestyle, with the primary challenges 
being barriers to capability and motivation. After giving birth, women 
experience a new hierarchy of needs, a changed body, unrealistic ex- 
pectations that are derived from social norms, a change in the part- 
ner’s role, and a lack of useful information from the healthcare system. 
Women need tools that support them in understanding and prioritiz- 
ing their health-related risks and motivate them to plan and take care of 
their health. These tools should allow access to high-quality information 
from HCPs and allow engagement from the woman’s partner. Access to 
information should be more flexible and given at the right time and in 
the right way. An IT-based intervention could be a way to support and 
motivate postpartum women to live a healthy lifestyle. 
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ABSTRACT 
 

Background: Pregnancy and the postpartum period are difficult times 

with increased risks of weight gain and weight retention. This study aims 

to provide new insights into developing and designing information and 

communication technology interventions to support a healthy postpartum 

lifestyle through behavioral changes. 

 

Methods: A participatory design approach, combined with the behavior 

change wheel, was applied. The examined interventions were based on 

outcomes from workshops and individual interviews with postpartum 

parents, healthcare professionals, IT consultants, and researchers. 

 

Results: A mobile application was developed that reflects users’ requests 

and needs to support lifestyle behavioral changes. This application 

includes podcasts, video exercises, weight tracking, and weekly push-notifications. 

 

Conclusion: Developing an intervention to support a healthy postpartum 

lifestyle is feasible using both a participatory design and the behavior 

change wheel. 
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INTRODUCTION 
Pregnancy contributes to overweight among women. Postpartum weight retention may lead 

to the development or aggravation of obesity and significantly affect women’s health 

postpartum, during subsequent pregnancies, and later in life.[1,2] Studies have shown that 

interpregnancy weight retention increases the risk of several adverse pregnancy outcomes 

(gestational diabetes mellitus, preeclampsia, cesarean delivery, and macrosomia) even if 

women maintain a normal BMI.[3-5]. Furthermore, postpartum women’s maternal health 

needs are often unmet, leaving these women unprepared for the physical changes related to 

pregnancy and birth, such as the physical impact on the body caused by the pregnancy and 

birth, the mental well-being and the sleep and fatigue. [6-8]. In a recent study associated with 

the current research, we found postpartum women to need assistance in changing their 

behavior to promote a healthier lifestyle.[9] Mothers lack high-quality information from 

healthcare professionals (HCPs) about postpartum bodies and exercise, and they need tools to 

understand and prioritize their health risks; thus, interventions are needed to assist and 

motivate postpartum women in attaining a healthy lifestyle.[9]  

 
Interventions based on information and communication technology (IT), such as mobile 

applications (apps), are increasingly used in healthcare delivery and can support individuals’ 

self-management.[10] Furthermore, Danish women of the childbearing age use smartphones 

daily and are familiar with app use [11] 

 

However, a recent systematic review on IT-based interventions promoting a healthy 

postpartum lifestyle found no evidence of significant health effects, suggesting that 

adherence to such interventions is challenging.[12] These findings demonstrated the need for 

IT design to reflect on postpartum women’s lifestyle-change motivations and adherence. 

Engaging users and stakeholders in the IT development phase can develop interventions that 

are not only relevant but also user-friendly while meeting users’ needs.[13] Accordingly, the 

current study aimed to develop an IT intervention through close collaboration with users and 

stakeholders, incorporating motivational features. 

 

METHODS 
The development of this study’s IT-based intervention was based on the results of a 

participatory design (PD) study (Table 1) in which all users and stakeholders could express 
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their opinions and beliefs through an iterative process. Through mutual learning, they co-

created the intervention. [14-17]. The first phase, describing users’ needs, was reported in a 

prior study.[9] The current study focuses on the second phase, when an IT intervention was 

designed and co-created through workshops, using creative tools and techniques.[18] 

Mockups and preliminary suggestions for the final IT intervention were designed, tested, and 

re-tested.[14,16] Findings from Phase 1 informed Phase 2.  

 

The behavior change wheel (BCW) is a theoretically founded framework for designing 

behavioral-change interventions systematically. [19] Applying the BCW framework ensures 

a systematic approach to determining postpartum women’s behaviors that must change so 

that they can attain a healthier lifestyle, as well as intervention functions, policy categories, 

and behavioral change techniques (BCTs) that could encourage these changes. Thus, this 

solution is based on behavioral change theory. The BCW framework was integrated into the 

study’s PD design to systematically define intervention types. Carvalho et al. have used a 

similar approach.[20] BCW comprises three stages: (1) understanding a behavior, (2) 

identifying intervention options, and (3) identifying content and implementation options.[19] 

In Phase 2 of the current study, the second and third BCW stages were applied, except for the 

implementation. During the second stage, intervention functions and policy categories were 

identified. Based on the work of Michie et al.[21], intervention functions include education, 

persuasion, incentivization, coercion, training, enablement, modeling, environmental 

restructuring, and restrictions. Policy categories include communication or marketing, 

legislation, service provision, regulation, fiscal measures, guidelines, and environmental or 

social planning. During the third stage, BCT were chosen. BCTs were selected from a 

taxonomy of 93 hierarchically clustered techniques.[22] 
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Table 1. Overview of the participatory design phases, research methods and user activities, 
and behavior change wheel integration 
 
Participatory design 
phases 
 

Phase 1: 
User needs 

Phase 2: 
Development and design 

Phase 3: 
Testing and evaluation 

Methods Focus groups 
 

- Workshops: user 
activities 

- Interviews 
- Prototyping 
- Think-aloud test 
- Feedback 

- Questionnaire 
- Individual 

interviews 
- Adjustments 

 

Theoretic framework: 
Behavior change wheel 
stages 

Stage 1: 
Understand the behavior 

Stage 2: 
Identify intervention 
options 
 
Stage 3: 
Identify content and 
implementation options 
 

 

Methods and tools COM-B* 
- Define the problem 
- Select target 

behavior 
- Specify target 

behavior 
- Identify what needs 

to change 
 

- Intervention 
functions 
defined 

- Policy 
categories 
defined 

- Behavioral 
change 
techniques 
defined 

- (Mode of 
delivery 
determined) 

 
 

 

* COM-B = capabilities, opportunities, motivation, and behavior. 

 

Setting and participants 
Two workshops and four individual semi-structured interviews in addition to feedback 

sessions with seven participants, and think-aloud tests with six women, were conducted 

between August 2019 and May 2020. Figure 1 provides an overview of this study’s design 

and development processes. 
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Figure 1. An overview of this study’s design and development processes. 

 

The study’s workshops were held on the premises of University College Lillebælt, Odense, to 

ensure an inspiring yet neutral setting, rather than a hospital setting. Postpartum women and 

their partners, various health care professionals (HCP) with practical and professional 

knowledge about postpartum bodies, IT experts, and researchers were invited to the 

workshops.  

 

Postpartum women and their partners were recruited mainly through new mothers’ networks, 

via flyers and an online video invitation via social media. HCPs were recruited through 

Odense University Hospital. Two IT experts also participated in the workshops. Table 2 

provides an overview of participants’ involvement. 

 

 

 

 

 

 

 

 

• User activities: Reflection 
cards, brainstorming

• Postpartum women (N=5)
• HCPs (N= 6)
• IT-consultant (N=1)
• Researchers (N=4)
• Student assistants (N=2)

Workshop1

• New fathers (N=3)
• Health visitor (N=1)

Interviews

• User activities: Reflection 
cards, brainstorming

• Postpartum women (N=2)
• HCPs (N=4)
• IT- consultants (N=2)
• Researchers (N=2)
• Student assistants (N=2)

Worshop 2 

• Physiotherapist (N=4)

Feedback sessions 
on Mock-up

• Individual feedback
• HCPs (N=3)
• IT-consultant (N=1)
• Postpartum women (N=4)
• Think-aloud test (N=6)

Feedback sessions 
on prototype
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Table 2. Overview of participants’ involvement. 

 
 

To accommodate our finding that close networks significantly affect postpartum women’s 

opportunities to live a healthy lifestyle,[9] we invited both mothers and fathers to this study’s 

workshop. Unfortunately, only mothers signed up to participate. Similarly, we were unable to 

recruit health visitors (municipal nurses who follow families with a newborn baby). 

Therefore, we conducted individual semi-structured interviews with representatives from 

these two groups to ensure their input in our solution’s development. Additionally, the 

physiotherapist who participated in the first workshop could not participate in the second 

workshop, so we presented her and three of her colleagues with the results and mock-up of 

Workshop 2 to obtain their feedback. 

Workshop 1 
Workshop 1 took place in August 2019. It aimed to co-create mock-up content. Participants 

were divided into two groups—one with postpartum women and the other with HCPs and the 
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IT expert—to ensure the former group did not feel overruled by HCPs’ presence. A research 

team member was present with each group. Participants were presented with our findings 

from the first PD phase to obtain a collective understanding of the research problem. Next, 

the usual healthcare steps that the postpartum women would undergo (their user journey) 

were presented. All participants were asked to brainstorm about the user journey and whether 

they felt any points were missing or needed to be changed. Successively, they discussed their 

individual thoughts with their group. Participants were then divided into mixed groups of 

HCPs and new mothers to enhance mutual learning. Using reflection cards, they then 

proposed different ways to support a healthy postpartum lifestyle using IT.  

 

Individual interviews 
Three fathers and one health visitor participated in the study’s supplementary interviews. 

These interviews aligned with Workshop 1’s content. Thus, these participants were presented 

with the Phase 1 PD findings and the Workshop 1 results, which they were invited to 

comment on.  

 

Workshop 2 
Workshop 2 took place in September 2019. It aimed to collect feedback on the Phase 2 mock-

up and provide background knowledge for a prototype solution’s development. Since some 

participants had been unable to participate in Workshop 1 due to their schedules (see Table 

2), the knowledge gathered from Workshop 1 was presented to establish a common 

understanding. Participants had an opportunity to provide feedback on this presentation’s 

content. Next, a user journey was presented for the proposed app and mock-ups. Participants 

were asked to reflect on and discuss these materials and then provide feedback. Because 

fewer participants were present compared to Workshop 1, only one group was formed. 

Participants’ individual feedback was successively obtained before the discussion opened to 

the whole group. 

Feedback sessions 
Once feedback was provided by the physiotherapists post workshop 2, the prototype’s 

content was developed. Feedback on this content was obtained individually from some 

workshop participants (see Table 2). 
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Ethical concerns  
This study complies with the Declaration of Helsinki.[23] Prior to each workshop or 

interview, all participants received oral and written information about the project before 

signing an informed consent form. They could, at any time, withdraw their participation. All 

participants consented to the potential use of data from the workshops and interviews, 

including pictures, for this project. The study was approved by the Danish Data Protection 

Agency (case no. 17/43487). It was also submitted for assessment to the Scientific Ethics 

Committee, who determined that their approval was unnecessary, according to the Danish 

legislation.  

 

Analysis  
Both workshops were filmed, and two student assistants studying multimedia design helped 

take notes and pictures. At the end of each workshop, all notes were gathered. The interviews 

were recorded and transcribed using NVIVO by the first and fifth authors. The transcribed 

text was systematically condensed for analysis.[24] Each statement from the study’s 

interviews and workshops used in this article were translated from Danish to English.  

 

RESULTS 
Workshop 1 and the post-Workshop 1 interviews provided the following suggestions for an 

intervention supporting a healthy postpartum lifestyle. 

 

A lack of focus on postpartum bodies 
HCP participants were unaware of who—if anyone—should be responsible for discussing 

postpartum lifestyle with new mothers, and they regarded this topic as being unprioritized. 

Participating mothers felt that they lacked information and were unsure how to exercise 

postpartum. Because of their insecurity, they preferred passivity to prevent harm to their 

bodies. One participant explained, 

 

I really felt insecure about which exercises to do and which to avoid. . . . I could just feel 

my body was different. . . . I had to find a private physiotherapist to get the right exercises 

and information. . . . I needed trustworthy guidance. (Postpartum woman) 
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Participating postpartum women searched the internet and social media for inspiration and 

information about postpartum bodies and exercise, though such sources’ credibility was often 

a concern. Thus, these women preferred information from HCPs with professional knowledge 

about postpartum bodies. These mothers’ diets had not received much attention, though most 

of these women knew they consumed too many sweets. Around the time of their births, these 

women had received leaflets from HCPs concerning postpartum bodies; however, it was 

commonly described by the participants that they had never read these materials.  

 

Podcasts and exercise videos 
Participants suggested podcasts and exercise videos to inform new mothers about a healthy 

lifestyle postpartum. The mothers proposed podcasts since most had already listened to 

podcasts when walking with their strollers. This content, they suggested, should focus on 

how to exercise and attain a healthy lifestyle postpartum, such as obtaining or maintaining 

healthy family diets. Participants also suggested that these podcasts should be delivered by 

postpartum health experts. The mothers proposed videos because this format allowed them to 

exercise at home while caring for their babies. However, they noted that such videos should 

not be excessively long since these women often lacked time to watch them.  

 

Push-notifications 
Participants expressed positive preferences for push-notifications. They considered push-

notifications a tool to increase app use, avoid information overload, and present information 

when needed. One participant explained,  

 

I think I will need some messages from the app so I don’t forget about it. . . . As a new 

mother, you tend to forget everything that is not baby-related. . . but I think I would use 

it [the app] if I got reminders. (Postpartum woman) 

 

Tracking users’ own data 
The participating mothers also requested a way to track their own data, such as weight, after 

the first postpartum months. Additionally, they wanted push-notification reminders about 

weighing themselves regularly. 
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The mobile application My Hospital  
The mothers also suggested an app intervention, citing flexibility and easy updates about new 

podcasts, videos, and push-notifications. They suggested that the My Hospital app (used by 

hospital patients in the Region of Southern Denmark) should be part of the intervention since 

they were already familiar with it from their pregnancies. Each department of the Region’s 

Hospitals can have one or more modules in the application. [25] Since the platform already 

existed, and it was possible to add the proposed content in a module in the application, there 

was no need for technical development between the two workshops. In addition, the platform 

is free of charge and lives up to European GDPR standards. Once the women are locked on 

the platform, they can give their consent to receive push-notification. 

 

Mock-up 
Workshop 1 resulted in a list of mock-up proposals. Prior to Workshop 2, a mock-up was 

created in collaboration with the IT specialist who had participated in Workshop 1. Thus, this 

process was iterative. The mock-up was presented on paper using a WoodPad (instead of an 

iPad), and one of its menus listed question marks, indicating to participants that they could 

change or adjust the mock-up. 

 

Workshop 2 focused on the intervention’s content. Podcast themes and which kinds of 

professionals should present the content were discussed. Exercise videos and push-

notifications were debated, as well as weight tracking and effective push-notification 

frequency that would not disturb users. One participant remarked, 

 

If I receive too many messages, I can also get annoyed, but nor should I forget about 

the app. Once or twice a week might be fine. (Postpartum mother) 

 

Thus, the app’s push-notification format was determined. It had to refer to app content or 

offer good advice, given users’ individual postpartum weeks.  

 

The podcasts were determined to require relevant information—for instance, about exercise 

and bodily expectations after pregnancy and birth. 
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Based on the presented user journey, when women should be informed about the app was 

discussed. The preferred time was at the end of pregnancy, when women remained motivated 

to take in new information. Finally, a name for the module was chosen by the participants: 

Healthy Together. 

 

The participating physiotherapists were presented with the mock-up and content from 

Workshop 2. They agreed on the content but stressed the importance of not focusing on 

weight until a couple of months postpartum, after mothers’ bodies had adjusted from 

pregnancy.  

The behavior change wheel 
Based on the BCW framework, the intervention’s functions most relevant to the intervention 

were defined as: education, persuasion, training, and enablement. Podcasts applied 

education, teaching various relevant topics related to a healthy postpartum lifestyle. Exercise 

videos applied education, with a physiotherapist showing how to properly exercise after 

pregnancy and birth. The podcasts and push-notifications applied persuasion, inducing 

positive feelings about a healthy lifestyle or negative feelings about unhealthy lifestyle risks. 

The intervention also applied training, giving users access to exercise videos they could use 

at home. Finally, it applied enablement, urging women to engage their partners or close 

networks with baby tasks. 

 

The policy categories identified for the intervention were communication or marketing and  

guidelines. The intervention applied communications and marketing through its notifications 

and guidelines through its exercise videos. In total, 14 BCTs were defined for this app 

solution. The two most important were credible information sources and prompts or cues. 

For example, we discovered that postpartum women lacked access to trustworthy information 

about postpartum bodies, obstructing their capabilities (psychological knowledge). Therefore, 

the education intervention function was applied using the marketing or communication policy 

category. Credible information sources were, thus, applied by giving postpartum women easy 

access to trustworthy information about postpartum bodies through podcasts, exercise videos, 

and weekly push-notifications. Table 3 presents the project’s 14 BCTs. 
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Table 3: Behavior change techniques defined for the study’s mobile application 

 

BCTs Strategy examples in the 
intervention 

Intervention type 

Action planning Women are urged to always keep 
healthy snacks in their fridges, such 
as cucumber sticks and carrots. 
 

Podcasts 

Self-monitoring of behavior Women are urged to weigh 
themselves regularly. 

Self-monitoring 

Social support (practical) Women are urged to plan their week 
with their partners to ensure free 
time. 
 

Podcasts 

Social support (emotional) Women are informed about the 
importance of communicating their 
needs with their partners or close 
networks.  
 

Podcasts 

Information about how to perform 
behaviors 
 

Women are shown how to exercise 
their postpartum bodies. 

Exercise videos 

Information about health 
consequences 

Women are informed about the 
health consequences of unhealthy 
postpartum lifestyles. 
 

Podcasts 

Prompts or cues Women receive weekly push 
notifications about app content. 

Push notifications 

Behavior substitution  Women are informed about ways to 
change their behavior in order to 
attain healthier lifestyles 

Podcasts 

Habit formation Women are urged to develop a habit 
of preparing healthy lunches in the 
morning, while their partners are 
home and can help with their babies.  

Podcasts 

Graded tasks Women are instructed which 
exercises to do in which order. Once 
they have completed one level, they 
can move on to the next level. 
 

Exercise videos 

Credible information sources Women gain access to trustworthy 
information about postpartum health. 

Podcasts and exercise videos 

Comparative imagining of future 
outcomes 

Women are informed about possible 
future outcomes of healthy 
postpartum lifestyles.  
 

Podcasts 

Role model Women are informed about how to 
be good role models for their 
children regarding healthy lifestyles.  

Podcasts 

Verbal persuasion about 
capabilities 

Women are informed that they can 
lead healthier lifestyles through 
small steps. 
 

Podcasts 
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Mobile application content development 
Based on this study’s workshops, interviews, feedback sessions, and BCW application, we 

decided the intervention should contain exercise videos, podcasts, weekly push-notifications, 

and weight tracking.  

 

The videos were produced by a physiotherapist specialized in gynecology and obstetrics. 

They instructed users how to exercise their postpartum bodies in order to regain the strength 

needed for normal activities. They also provided examples of how to avoid back and neck 

pain when lifting, sitting, and standing. These videos allowed postpartum app users to 

gradually progress from simple to more advanced exercises. One video also explained how to 

include babies in exercises.  

 

Relevant HCPs for the podcasts were recruited through the hospital. A dietitian with 

extensive experience in lifestyle advice for pregnant women and diabetes patients was 

recruited, as well as a gynecologist specialized in contraception. A midwife was recruited 

online through a midwifery network. This midwife was also a sexologist and a new mother. 

Her husband participated in one of the podcasts, too. The physiotherapist who had 

participated in Workshop 1 was also recruited for the app’s podcasts. 

 

We decided the app should reflect themes of postpartum bodies, the pelvic floor, attaining a 

healthy postpartum lifestyle (focusing on diet, exercise, and sleep), and eight-week 

postpartum follow-ups with general practitioners. In Denmark, all postpartum women are 

offered an eight-week check up at the General Practitioner [26]. At 10 weeks postpartum, app 

users would receive a push-notifications about tracking their weight. Weekly push-

notifications were determined to contain advice on a healthy lifestyle and reminders about the 

app’s content.  

 

Because participating postpartum women wanted a simple app, the app was created with the 

main features shown below in the image below: About Healthy Together, Exercise Videos, 

Podcasts, My Data, Messages (Push-notifications), Questionnaire, and Contact. 
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Image of the module Healthy Together 

 

Feedback on the prototype content provided by workshop participants indicated that some 

users found a podcast too long, and some push-notifications were deemed to require 

reformulation. Accordingly, adjustments were made. Finally, the app’s front end was tested 

on iOS and Android, and a think-aloud test was conducted with six women of childbearing 

age to test the app’s navigation. The think-aloud test was carried out by providing the test 

persons with a phone on which they could log on to Healthy Together. They were given 

different tasks on how to navigate in the module, such as please log on the module and find 

the podcast about the postpartum body. They all passed this test without difficulty; thus, no 

further adjustments were made.  

 

DISCUSSION 
Previous studies show that postpartum women often lack information about their bodies after 

birth, as well as guidance about new family life.[8-10,27–29] To meet these needs, we co-

created an app with users, HCPs, and IT experts to ensure that our solution reflected all 

participants’ relevant knowledge.[17] The resulting app contains podcasts, exercise videos, 

weekly push-notifications, and weight tracking.  
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The development of the app using iterations and participants’ involvement were significant to 

this study since it enabled us to revise our solution until we had developed a suitable 

intervention. Mutual learning is crucial to the design and development process.[18] Early in 

our development process, HCPs recognized postpartum women’s insecurity regarding their 

bodies and lifestyle. HCPs distribute many related flyers at hospitals, but many postpartum 

women do not read them [9].  Our research revealed that no HCP had taken responsibility for 

focusing on maternal bodies and lifestyle after delivery. Participating postpartum women 

realized that the healthcare system regarded postpartum exercise and diet as mothers’ 

responsibility—and that mothers, therefore, needed to contact relevant HCPs for further 

examinations or advice. 

 

The app’s push-notification content aimed to avoid information overload by presenting 

information regularly, in an effective order, and to encourage app use. Evidence has 

demonstrated that push-notifications can positively affect app use.[30] The information 

provided by our intervention was tailored to themes determined through our mutual learning 

with workshop participants. 

 

The mothers expressed a wish to register their weight development. Though, some women 

may already weight themselves, but do not achieve weight loss. Thus, it may not be because 

women are not aware of their weight. However, by tracking their weight over a period, they 

can get an idea about the pace of weight loss. 

 

The need for easy access to high quality information can be seen as a lack of information, but 

also a consequence of images of early retrained bodies portraited on social media. The 

images can have an impact on the mothers’ understanding of how and when to exercise and 

eat that contradicts the advice they would receive from an HCP. Thus, it is important that the 

women are provided with high quality information about postpartum exercise and diet. 

 

To make the app user-friendly, content in the app was communicated through videos, 

podcasts, and push-notifications, rather than extensive text, making the application easy to 

use. To our best knowledge, the combination of podcasts, push-notifications, exercise videos 

and weight tracking has not yet been used in healthcare interventions targeting postpartum 

women. However, an intervention study that promotes weight loss in overweight and obese 

women with focus on the pregnancy period does include behavioral podcasts [31].  
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Trust in online information is not only an issue the women in this study encounter, but is an 

issue expressed by different patient groups [32,33]. Thus, there is a lack of online, high-

quality information available for different patient groups. Research shows that sources from 

hospital doctors have a high trust rate, and therefore there is potential to make information 

from trustworthy sources, such as HCPs, available online for the public [34]. 

 

Strengths and limitations 
Participating postpartum women were often unable to confirm their participation in advance 

since their availability depended on how they and their babies felt on a given day. 

Participating HCPs’ agendas were also restrictive, and some HCPs had to cancel their 

participation due to unexpected work. New fathers did not participate in our workshops, nor 

did health visitors. However, this limitation was mitigated by including their voices after the 

study’s workshops through semi-structured interviews. Thus, our intervention supports both 

postpartum women and HCPs’ work. 

 

No health data on postpartum women who participated in the workshops was gathered, which 

is a limitation. In the second workshop, only one group was formed, which can also be seen 

as a limitation. However, PD is iterative, and more feedback from workshop participants was 

given post workshop 2 in the feedback sessions. In addition, the solution is tested on a new 

group of postpartum women to get feedback on their experiences and attitudes of using 

Healthy Together. 

 

Parents who participated in our study may not fully represent all new parents and their 

opinions. Despite this possible issue in this study’s representation of parents, we consider our 

app to benefit all postpartum women. 

 

During the study’s workshops, two postpartum women had children who were over six 

months old; therefore, these women can be viewed as lead users at this stage [35,36]. 

Postpartum lead users are valuable to the innovation process because they have, through their 

lived experience, familiarity with a postpartum lifestyle beyond most other postpartum 

women users. Thus, our study’s combination of lead users and new users was valuable for 

our mutual learning and development process, which can be seen as a strength. 
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Moreover, we consider the use of My hospital a strength. My hospital is already widely used 

at hospitals in the Region of Southern Denmark and, consequently, most participating women 

were familiar with the app, having been introduced to it during pregnancy. [25] However, to 

ensure that users could navigate the app, we also conducted a think-aloud test.  

 

The content in the module may easily be transferred to other settings with a similar 

population, which can be seen as a strength.  

 

CONCLUSION 
Using participatory design and the behavior change wheel, we successfully designed and 

developed an intervention that seeks to meet users’ needs and suggests behavioral change 

techniques. Our intervention was designed for Danish postpartum women, most of whom use 

smartphones daily and are familiar with app use.  

 

By applying a participatory design and the behavior change wheel, we designed and 

developed the module through not only mutual learning and a democratic voice among 

postpartum parents, HCPs, IT consultants, and researchers but also behavioral change. The 

module contains podcasts, exercise videos, and weekly push-notifications to encourage app 

use, as well as weight self-tracking. To our knowledge, this module constitutes a new 

approach that combines these various elements as an intervention supporting healthy-lifestyle 

behavioral changes among postpartum women. Further research is needed to assess whether 

this intervention works as we intend. 

 

Although previous studies targeting postpartum women used apps with a combination of 

different tools, the app developed in this study differs from these by its combination of 

exercise videos, push-notifications and podcasts.  
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Abstract 
Background: Many mothers lack the tools needed to motivate and support themselves in a healthy 

lifestyle after giving birth. A mobile health application (mHealth) has the potential to become a tool 

to accommodate this need. Accordingly, Healthy Together– a module in a general mHealth app, My 

Hospital - was developed.  

 

Aim: The aim was to assess mothers’ use of the behavioural intervention, Healthy Together, which 

aims to support new mothers in a healthier lifestyle. Further, it evaluates mothers’ experiences and 

attitudes in using the intervention.  

 

Data and methods: A mixed method pilot study was used and included 34 women. From three weeks 

to six months postpartum, the women were granted access to Healthy Together. The app registered 

their activity during the intervention period. All of the women received a questionnaire at the end of 

the intervention period, and 28 of them responded. In addition, 18 of the women participated in an 

online, semi-structured interview.  

 

Results: Seventy percent of those who answered the questionnaire had used Healthy Together. About 

half of the users reported that the intervention had a positive influence on their health status, and 70% 

of the users stated they would recommend Healthy Together to others. By gradually introducing the 

mothers to new content, the mothers could more easily digest the information. Podcasts were, in 

general, the preferred information channel. Weight tracking reminders motivated some, while they 

had the opposite effect on others. The users seemed to be those who were more physically active and 

had a healthier diet prior to their pregnancy, compared to non-users. About one-third of the users 

experienced technical problems. 
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Conclusion: This study demonstrates that Healthy Together is potentially a feasible tool to assist 

women in improving their postpartum lifestyle. Further research with a larger sample is needed to 

measure the effects related to the women’s lifestyles and health statuses. 

 
1.  Introduction 
 

Pregnancy is a strong contributor to women being overweight [1]. According to a study by 

Ragozinska et al., more than one third of women exceed the Institute of Medicine’s (IOM) 

recommendations regarding weight gain during pregnancy [2]. In addition, women who exceed the 

recommended weight gain limitations have an increased risk of not returning to their pre-pregnancy 

weights [3-4]. Following Villamor and Cnattingus, postpartum weight retention is associated with 

maternal obesity and adverse birth outcomes in subsequent pregnancies [5]. As shown by Robinson 

[6] and Muttarek [7], being overweight has become so common that some overweight or obese people 

do not recognise themselves as being overweight, and health-related risks as the result of having a 

high body mass index (BMI) are often underestimated. Studies of the postpartum period show that 

women generally feel unprepared for the physical changes that come with pregnancy and birth, and 

lack support of how to cope with these changes [8-11]. While the educational preparations that 

women receive mainly focus on breastfeeding and infant care there is not much focus on lifestyle and 

the postpartum woman’s physical and emotional functioning [10,12]. Lack of knowledge about the 

physical changes that birth causes can make mothers afraid of exercising after birth, causing them to 

be inactive [12]. In addition, focus on the baby can cause mothers to give their own lifestyles less 

priority [12].  

 

Accordingly, and as pointed out by Walker, Murphey and Francine [13] and our previous study [12], 

there seems to be an unmet need for lifestyle support among women in the postpartum period. 

Mothers need better knowledge about the importance of a healthy postpartum lifestyle, as well as 

guidance on how to maintain a healthy lifestyle.  

 

There is evidence that health care professionals (HCPs)—in particular, hospital doctors—have a high 

rate of being trusted [14]. Therefore, there is the potential to make information and guidance on 

postpartum lifestyles available by having relevant HCPs deliver the information through an app 

provided by the hospital. Most mothers of childbearing age use IT technology daily [15], giving it the 

potential as a tool to deliver important information and guidance. Mobile health applications 
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(mHealth apps) have increasingly been used to promote health, and the number of mHealth apps is 

expected to increase even further in the years to come [16-17]. However, as Eysenbach [18] pointed 

out, it is important that the app is reliable and established for its purpose, as technical issues can have 

an impact on whether a person will use an app.  

 

The hospitals in the Region of Southern Denmark use the mHealth app called My Hospital [19]. Each 

department can have one or more modules in the app. The app is free of charge and follows European 

GDPR standards [20]. To support women in maintaining a healthy postpartum lifestyle, Healthy 

Together was developed as a module within My Hospital. 

 
The aim of this study is to examine postpartum women’s experiences with, and attitudes towards, the 

use of Healthy Together during the initial intervention period. More specifically, we examine whether 

Healthy Together had a positive effect on lifestyle behaviours in terms of diet and exercise, and 

further identify possible barriers and facilitators to the module’s use, including preferences for 

individual components: push notifications, exercise videos, weight tracking and podcasts.  

 

2. Method 
 

2.1 Setting and participants  
The pilot study with implementation of Healthy Together was carried out in the Region of Southern 

Denmark between June and December 2020. It included women who had just given birth and were 

over 18 years old, Danish speaking, and agreed to participate. Exclusion criteria were mothers from 

vulnerable families who are cared for by a family centre. 

 

2.2 Healthy Together module 
Pregnant women in the Region of Southern Denmark are encouraged to use the app My Hospital 

through which they have access to all their appointments with the hospital and midwife, as well as 

leaflets [21]. Through the app, they can also communicate with a midwife. During the first two weeks 

after having a baby, they have access to a module in the app through which they can communicate 

with a nurse from the maternity ward and get reminders about appointments. A new module Healthy 

Together was developed and added to the existing content [22]. The module’s aim is to support new 

mothers to a healthy lifestyle that focuses on diet and exercise as delivered through podcasts, weekly 

push notifications, exercise videos and self-monitored weight tracking. Following Kushniruk and 
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Nøhr [23], the module was co-created with HCPs, mothers and IT experts to define an intervention 

that met the women’s actual needs [22] and was usable. Hence, the communication channels and their 

content were defined by the intended users, HCPs and IT experts as described in our above-mentioned 

previous study.  

 

Podcasts were used because the mothers, who participated in developing the intervention, already 

listened to podcasts, and found it convenient that they could listen while keeping their hands and eyes 

free [22]. Podcasts are also a communication channel that is being used increasingly in Denmark, in 

particular, among young people, with 60% of 20-39-year-olds listening to podcasts in 2020 [24]. The 

mothers proposed exercise videos as they allowed them to exercise from home when the time would 

best suit them [22]. In a study by Laframboise and colleagues, virtual exercise videos have been used, 

with promising results, to reduce diastasis recti abdominis in postpartum women [25]. Previous 

studies have found push notifications to be effective for adhering to behavioural change interventions 

[26-27]. Push notifications were therefore proposed to remind the mothers about the presence of 

Healthy Together, while allowing them to gradually be introduced to the content in the module [22].  

Finally, self-monitoring of weight gain/loss was added, as the mothers wanted a way to follow their 

own weight development. Studies show that regularly self-monitoring can improve weight loss 

outcomes [28-29]. Research also shows that new technologies, such as smartphone applications may 

support adherence to self-monitoring [30].  

 

Healthy Together sent the women weekly push notifications containing advice related to a healthy 

postpartum lifestyle and information about where in the module they could find further information 

on the topic. The module contained six podcasts and 12 exercise videos. From eight weeks 

postpartum, the women also had the opportunity to track their own weight by self-monitoring it on a 

regular basis and inputting the information under My data in the module. Every third week, they 

received a reminder about weight tracking in the module. The women could download the application 

on their own smartphones. They could also access the content in the app on a tablet or a computer. 

2.3 Data 
A mixed method triangulation containing information from individual semi-structured interviews, a 

questionnaire, and data on actual use of the application was used for the analysis following Creswell 

and Clark [31]. 
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2.3.1Extraction of data from My Hospital 
From the app we gathered summary data on the number of times that each content page in the module 

was visited over a period of six months. Data was retrieved once all the women finished the 

intervention period. The statistics do not contain individual level information, but provide information 

on the total number of times that all participants visited during the intervention period.  

 

2.3.2. Questionnaire 
The questionnaire consisted of 33 questions about the women’s experiences using Healthy Together 

and its components, their general use of technology, socio-demographics (income, education, 

employment, marital status and number of children in the household), subjective wellbeing and health 

behaviours (weight, weight gained during pregnancy, diet, exercise and general mode). The questions 

about well-being are from the WHO-5 wellbeing index, using six point Likert scales [32]. 

Respondents’ BMI and deviations from recommended weight gain according to IOM were calculated 

based on self-reported information about height and weight. A translated version of the full 

questionnaire can be found in Appendix 1.  

 

The questionnaire was pretested on six postpartum women, resulting in minor modifications. At six 

months postpartum, each woman received the questionnaire. Respondents participated in a lottery for 

a 500 DKK voucher to shop for baby equipment. Data was gathered and stored in My Hospital, from 

which it was retrieved. Reminders were sent after a week, and again after two weeks to those who 

had not previously replied.  

 

2.3.3 Semi-structured interviews 
A semi-structured interview guide with open-ended questions was made to gather information about 

the women’s experiences using Healthy Together [33]. An interview was estimated to last between 

half an hour and up to an hour. The questions included whether they used the module, what their 

experiences were from using it and if it had an impact on their lifestyles. The women were also asked 

if they had any suggestions for improvements and if they would recommend the app to others. The 

interview guide is presented in Appendix 2.  

 

Due to restrictions related to the Covid-19 pandemic, the interviews were conducted via telephone or 

Zoom ®. All participants were invited to participate in an interview. When invited by phone, those 

who said they did not use or only scarcely used Healthy Together were asked if there were any specific 
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reasons for this. The interviews were recorded and transcribed in NVIVO [34]. Interview statements 

used in this publication were translated from Danish to English. The first author conducted and 

transcribed all interviews.  

 

2.4 Analysis 
Data from the app was analysed by calculating the average number of times each participant visited 

the different contents in the module. Results from the questionnaire were reported by user status. 

Unfortunately, due to limited sample size, the test for differences is not applicable and was not 

conducted. 

 

The interview data was analysed using systematic text condensation (STC) [35-36]. A STC was made 

in four steps, where the first step was obtaining a total impression by reading the transcripts several 

times. In the second step, meaning units were identified. In the third step, overall themes were defined. 

Finally, in the fourth step, the content from each meaning unit was abstracted and synthesised. 

 

2.5 Ethical considerations 
The study complied with the Declaration of Helsinki [37]. All participants received oral and written 

information, including the option to withdraw at any point before accepting to participate, and a 

written consent was signed. The Danish Data Protection Agency (case no. 17/43487) approved the 

study, and it was submitted to the Scientific Ethics Committee for assessment. They determined that 

the study did not require their approval, according to Danish legislation. 

 

3 Results  
 

From the 5th of June to the 10th of July 2020, a medical doctor and two nurses at the maternity wards 

at Odense University Hospital and Svendborg Hospital recruited 40 new mothers, who were chosen 

consecutively, to receive further information about the study. All women gave their consent to be 

contacted and to receive more information. Between two and three weeks postpartum, the women 

were contacted by phone and email, were informed about the study and were asked to participate. In 

total, 34 (85%) women decided to take part in the study. First author granted them access to the 

module. All of the women had access to the module between 3 weeks postpartum and 6 months 

postpartum. One person dropped out after a few weeks, due to technical problems with the 

application. Twenty-eight women replied to the questionnaire and 18 participated in an online, semi-
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structured interview. Data on the women’s use of the module was retrieved on the 21st of December. 

Data from the questionnaire was gathered in February 2021. Interviews were conducted between 

December 2020 and January 2021. A flowchart of the study is shown in Figure 1. 

 

Figure 1. Flowchart  

 

 

 

40 mothers invited postpartum 

 

    6 dropouts 

 

 

34 accepted and joined the intervention 

 

   

  

    1 dropout 

 

 

33 Completed the intervention period 

 

 

 

          28 replied to the questionnaire             18 participated in an interview 

 

 

3.1 Data on use of Healthy Together 
 

The actual use of the module during the intervention period by all participants (both users and non-

users) is displayed in Table 1. It displays that there was a variation in the use of the different elements 

in the module, and that each participant, on average, visited the module 37 times.  
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Table 1. Use of Healthy Together by all participants in the study, including users and non-users, 

retrieved from the module. n = 34 

Menus Number of visits  
Average visits per participant, n = 34 

Average visits per 
week per 
participant. 

Push notifications 586 17 0.7 

Exercise videos 167 5 0.2 

Podcasts 164 5 0.2 

My data (weight tracking) 151 4.5 0.2 

About Healthy Together 112 3.3 0.1 

Contact information 65 2 0 

Total  1264 37 1.6 

 

 

 

3.2 Questionnaire 
 

Twenty eight of the 33 participants (85 percent) responded to the questionnaire. Characteristics of the 

respondents at six months postpartum are shown in Table 2 grouped by user app status.  

 

Table 2. Maternal characteristics, n=28         

    
Users Non users All 

(n=20) (n=8) (n=28) 

    n (%) n (%) n (%) 

Age 20-29 10 (50) 3 (37.5) 13 (46.4) 

 30-39 10 (50) 4 (50) 14 (50) 

 40+ 0 (0) 1 (12.5) 1 (3.6) 

 Mean age 29.8   32  30.4 
 
 
Occupation prior to the maternity 
leave? 

  
Under education/ employed 17 (85) 6 (75) 23 (82.1) 

 
Unemployed/ other 3 (15) 2 (25) 5 (17.6) 

 
 

  
    

Education level Primary/ Upper secondary education 2 (10) 1 (12.5) 3 (10.7) 
 

Short cycle higher education 4 (20) 1 (12.5) 5 (17.6) 
 

Medium / long cycle higher 
education  13 (65) 6 (75) 19 (67.9) 

 
Other 1 (5) 0 (0) 1 (3.6) 

        

Yearly household income Under 300.000 DKK 4 (20) 1 (12.5) 5 (17.6) 
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300.000 - 499.000 DKK 4 (20) 4 (50) 8 (28.6) 

 
500.000 or more 12   (60)  3 (37.5) 15 (53.6) 

        

Number of children in the household 1 (vs. more than 1) 13 (65) 4 (50) 17 (60.7) 

 
 

  
    

Civil status Married or in a relationship 20 (100) 8 (100) 28 (100) 

        
Hours spend on screen (phone) per 
day 0-2 hours  11 (55) 3 (37.5) 14 (50) 

 >2 hours                                                                                                                                               9 (45) 5 (62.5) 14 (50) 

        

Days of minimun 30 minutes  
0-2 days  15 (75) 8 (100) 23 (82.1) 

>2 days                                                                                         5 (25) 0 (0) 5 (17.6) 
 

       

Days of minimun 30 minutes 0-2 days  10 (50) 8 (100) 18 (64.3)   

physical activity prior to pregnancy >2 days 10 (50) 0 (0) 10 (35.7)    
       

Would you like be more physical 
active? Yes 18 (90) 8 (100) 26 (92.9) 

 
       

Diet prior to pregnancy Very healthy/healthy  13 (65) 3 (37.5) 16 (57.1) 

 
 
Somewhat healthy / 
Very unhealthy/unhealthy 

7 (35) 5 (62.5) 12 (42.9) 
 

       

Diet at the present Very healthy / healthy 9 (45) 1 (12.5) 10 (35.7) 

 

 
Somewhat healthy /  
Very unhealthy/Unhealthy 

11 (55) 7 (87.5) 18 (64.3) 
 

       

Would you like to eat healthier? Yes 15 (75) 6 (75) 21 (75) 

        

Over the past four weeks, I have  All the time/more than half of the 
time / Some of the time 15 (75) 2 (25) 17 (60.7) 

felt cheerful and in good spirits Less than half of the time - At no 
time) 5 (25) 6 (75) 11 (39.3) 

 
       

Over the past four weeks,  All the time/more than half of the 
time / Some of the time  8 (40) 4 (50) 12 (42.9) 

I have felt tired Less than half of the time - At no 
time 12 (60) 4 (50) 16 (57.1) 

 
       

I have control of own health Strongly agree/agree  18 (90) 5 (62.5) 23 (82.1) 

 Neither, disagree, strongly disagree 2 (10) 3 (37.5) 5 (17.6) 

        

What influences my health  Strongly agree /agree 16 (80) 7 (87.5) 23 (82.1) 

is what I do myself Neither, disagree, strongly disagree 4 (20) 1 (12.5) 5 (17.6) 
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Calculated BMI prior to pregnancy >25 (vs. 25 and below) 6 (30) 3 (37.5) 9 (32.1) 

 Mean score 25 
  

24.8 

        

Calculated BMI 6 months postpartum >25 (vs. 25 and below) 6 (30) 4 (50) 10 (35.7) 

 Mean score 25,6 
  

25.7  
       

IOM weight gain recommendations  Above  10 (50) 2 (25) 12 (42.9) 

(based on BMI) Normal  5 (25) 4 (50) 9 (32.1) 

  Below 5 (25) 2 (25) 7 (25) 

 
          

        
  
 

        

Overall, 70% of the respondents stated they used Healthy Together. The respondents were between 

23 and 40 years old at six months postpartum. Mean age of users was 29.75 and of non users 32. 

Mean pre-pregnancy BMI for users and non-users at six months postpartum was 25 and 24.8. None 

of the respondents were underweight. During their pregnancies, half of the users exceeded the IOM’s 

weight gain recommendations, compared to 25% of those who did not use the app. At six months 

postpartum, the mean BMI was exceeded by both groups to 25.6 for users and 25.7 for non-users. 

The mean difference of BMI among users was 0.6 and non-users 0.9, corresponding to an increase of 

BMI of 2.4 for users and 3.6 for non users. 

 

Prior to the pregnancy, the users had a healthier lifestyle, as measured by physical activity and diet 

compared to the non-users. At six months postpartum, physical activity and healthy diet had 

decreased in both groups compared to pre-pregnancy values. Ninety percent of the users and all of 

the non-users stated they wanted to be more physically active, and 75% of both groups stated they 

would like to have a healthier diet. Among the users, 75% felt they had been cheerful and in good 

spirits over the past four weeks compared to 25% of the non-users, and a larger share of the users 

than non-users stated that they had control of their own health (90% versus 62,5%). The median 

household income for users was between 500,000 – 599,999 DKK and between 400,000–499,999 for 

non-users. The median category of education was for both users and non-users medium cycle higher 

education. All respondents were in a relationship. 

 
The self-reported use of and satisfaction with Healthy Together is displayed in Table 3. Weekly push 

messages and podcasts were rated as the most often used content. They were both used by 65% of 
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the users. About one third of those who used the module stated that the push notifications motivated 

them.  

 

Half of the respondents stated that they used the exercise videos, while slightly less used the weight 

tracking. More than half of those who used the module stated it worked well with podcasts and 

exercise videos. In total, 40% of the women tracked their own weight development in the module. 

Only 15% stated they regularly used Healthy Together. The majority stated that Healthy Together 

was easy to use, and all users found the information in Healthy Together easy to understand. More 

than one third of the participants answered that they experienced technical issues with the module. 

When asked if they had any comments, the interface was mentioned as an issue as it was too 

complicated to log on to the messages and it seemed stiff and boring. In addition, another platform 

was recommended by several due to technical issues. Only 25% of the participants used other apps 

related to postpartum health. More than half (55%) stated that Healthy Together had a positive effect 

on their health status, and 70% stated they would recommend it to others.  
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Table 9. Use of the module Healthy Together, n=20 
  n=20           

 n (%)      
 

Podcasts Push-notifications Exercise videos Weight tracking     

Which elements have you used in the module? * 13 (65) 13 (65) 9 (45) 8 (40)   

       

 
 
Strongly agree Agree 

 
Neither agree nor disagree Disagree Strongly disagree Don't know 

I have used the module regularly  0 (0) 3 (15) 8 (40) 5 (25) 4 (20) 0 (0) 

       

The module has been easy to use 6 (30) 8 (40) 4 (20) 1 (5) 1 (5) 0 (0) 

       

The information in the module has  
been easy to understand 15 (75) 5 (25) 0 (0) 0 (0) 0 (0) 0 (0) 

       
The module has had a positive influence on my health 1 (5) 10 (50) 8 (40) 0 (0) 0 (0) 1 (5) 
 

      

It has worked well with podcasts 5 (25)  7 (35) 5 (25) 1 (5) 0 (0) 2 (10) 

       

It has worked well with exercise videos 5 (25) 6 (30) 2 (10) 2 (10) 1 (5) 4 (20) 

       

The push-notifications have motivated me 2 (10) 5 (25) 8 (40) 1 (5) 1 (5) 3 (15) 

       

I would recommend the module to others 4 (20) 10 (50) 2 (10) 1 (5) 0 (0) 3 (15) 

    
 

  

 Yes No Don't know       

Have you experienced technical issues? 7 (35) 12 (60) 5 (1) 
 

  

    
 

  

Do you use other apps related to your health? 5 (25) 15 (75) 0 (0)     
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3.3 Semi-structured interviews 
In total, 18 semi-structured interviews were conducted. When invited for an interview, mothers who 

did not use or only scarcely used the module explained that they lacked time and energy to focus on 

it. Six overall key themes were identified from the STC: 1) information flow, 2) podcasts as a 

preferred communication channel, 3) information from a trustworthy source, 4) technical barriers, 5) 

user interface and 6) weight tracking reminders. 

 

3.3.1 Key theme 1: Information flow 
The women generally felt that the push notification reminded them about the module’s presence and 

contents and were happy to receive reminders about the information in the module, as it gave them 

time to obtain and comprehend the information. “The notifications reminded me about the topics in 

the app (Healthy Together)…It made me more aware of my diet and also that I had to remember to 

exercise the pelvic floor” (Mother, participant). When asked about the number of push notifications, 

most preferred to receive more messages during the first weeks, specifically those concerning the 

intake of water and healthy food. In addition, the majority did not like messages that referred to 

content which they had previously seen or heard. However, a few were satisfied to receive extra 

reminders of the presence of a specific podcast or exercise module. As the same information was 

referred to more than once, the mothers did not feel they regularly used the intervention. Finally, 

about 2/3 of the women said that, in general, they would like to be introduced to the module at the 

end of their pregnancy, rather than after the baby was born, as they felt they still had time and energy 

to focus on new information.  

  

3.3.2 Key theme 2: Podcasts – a preferred communication channel 
The women were happy to receive information through podcasts, as it was more personal than a 

leaflet, making them a more preferred communication channel. As one mother said, “A leaflet is way 

more factual….like a list of things I should keep in mind or do….I do not read them….A podcast on 

the other hand is more empathetic….It is like they are saying ‘I understand how you feel’…and they 

are nice to listen to….and it is like I am the fly on the wall….”  (Mother, participant). In addition, 

some women mentioned that podcasts were convenient, as they could listen while having their hands 

and eyes free. However, not all of the mothers used the podcasts, though they still preferred to receive 

information in this manner. The women who listened to the podcasts would like more of them; for 

instance, with information for those who had had a caesarean or a complicated delivery, as their 
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bodies were more vulnerable. In addition, some wished for podcasts on mental well-being and 

solutions such as meditation.  

 

3.3.3 Key theme 3: Information from a trustworthy source 
The women who used the exercise videos or listened to the podcasts said they gained new information 

they felt they could rely on regarding postpartum health and lifestyle, as the information was provided 

by the hospital, and thus from a trustworthy source. One mother said, “It was as if someone held my 

hand.”  (Mother, participant) The women expressed that they generally liked the combination of the 

chosen communication channels (push-notifications, videos and podcasts), and found them 

appropriate for delivering the provided information.  

 
3.3.4 Key theme 4: Technical barriers 
Several mothers expressed having experienced technical issues. In most cases, they had been logged 

of the app and did not receive the weekly push notifications. Consequently, they were not reminded 

about the module and its content. This would happen if they did not update the app or their phone. 

One participant said, “I did not receive the messages…I forgot about the app…and then it became an 

app among the others…” (Mother, participant) Hence, the technical problems had a negative impact 

on the women’s use of Healthy Together.  

 

3.3.5 Key theme 5: User interface 
The women were generally positive about the content, though the user interface was an issue. They 

did not find the application user friendly, and it was a bit boring. For instance, when receiving push 

notifications, they would be informed that they could log in to see the message, rather than receiving 

the message directly on the screen. The main recommendation was using another app for Healthy 

Together. Finally, some mothers preferred a message that popped up with their own name in it. “It 

would make me feel that they are talking to me, rather than to a broad audience in a standard 

message.” (Mother, participant).  Finally, adding an image of each exercise, next to the video, was 

recommended so the mothers could do the exercises at their own pace once they had already seen the 

videos. 
 

3.3.6 Key theme 6: Weight tracking reminders 
There was great variation among those who liked the weight tracking reminders and those who did 

not. For some of the women, being asked about their weight elicited negative feelings while others 
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found it motivating. This may be related to the individual woman’s progress related to their weight 

loss. One mother stated, “It was like being slapped in the face….I had not lost weight, and I knew 

that…and then it made me feel less motivated to use the app……” (Mother, participant). Some 

participants suggested customising the app so that the mothers could choose the content they wished 

to use.  

 
4 Discussion 
 
 
This study demonstrates that the module Healthy Together in My Hospital has the potential to be a 

feasible instrument in assisting women to improve their postpartum lifestyle. The results indicate, 

that the intervention might not target those in most need for information and guidance. When looking 

at physical activity and diet, the intervention has been used more by those who were already physical 

active, had a healthy diet prior to pregnancy and in higher self-reported self-control. As both diet and 

physical activity deteriorated in both groups, the intervention could benefit the users. However, the 

results from the questionnaire indicate that Healthy Together cannot be a stand-alone solution when 

aiming at assisting all new mothers, as it was not used by all. Stand-alone app interventions have been 

found to be less effective compared to multi-component interventions [38]. A multi-component 

intervention may thus be a way forward to reach a broader group of women postpartum. 

Consequently, Healthy Together could serve as a supplement to the current services provided to the 

group of new ‘unproblematic’ mothers who are given standard of care. Whether the module should 

rely more on consultations with HCPs should also be considered.  

 

Finally, in according to our previous study, Maindal et al. and Nielsen et al., partner support has an 

impact on mothers’ lifestyles and should be considered further in future studies [22, 39-40]. 

 

The mean BMI for both users and non users was close to overweight both before and after the 

intervention period. The questionnaire shows that less than half of the participants used the weight 

tracking in the module. Moreover, the inclusion of weight tracking reminders was two-sided, as it 

motivated those who applied the weight tracking component and did lose weight, but had the opposite 

effect on those who put on weight. For the latter group it also had a negative impact on their overall 

use of Healthy Together. Some of the women proposed to handle this problem by making the 

intervention more customised, thereby letting the women freely chose if they would like to receive 
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weight tracking reminders or not and helping avoid pushing users that are not prepared. Our finding 

is in keeping with Eysenbach that address the issue of push messages that are perceived as being too 

pushy and the fact that they can have a negative impact on the use of an app [18]. If a nudge (in this 

case, a push notification reminder about weight) is too pushy, it will not work as intended [41].  

 

Push-notifications referring to the same content as earlier push- notifications may work for some, but 

should be used with care as they can also decrease motivation to use an app, and thus have an impact 

on adherence or cause some users to uninstall the app [42]. Some of the mothers said that a way to 

accommodate this could be by adding more content (podcasts and videos), for instance on mental 

well-being, while referring less to already presented content.  

 

Some mothers recommended making the module more personal by addressing the users by their name 

in the push notifications. This is relevant to bring forward as there is evidence that messages that 

include the receiver’s name compared to standard messages can improve uptake and adherence [43]. 

In addition, the user interface should be improved by using less steps to access the push notifications. 

 

Technical problems had a major impact on the mothers’ use of the module. The results underline the 

importance of testing on a small scale, when using push notifications, as the sender does not receive 

information on whether a notification has been received or not. This is especially important when 

communication goes one way, there is no feedback on the reception and interpretation of a message 

[44]. Moreover, functionality has been found to affect app usage and to have a direct impact on 

dropouts, if people feel annoyed or lack competencies to use the provided tool [18]. My Hospital may 

be a mature technology for other modules, though for Healthy Together, which uses push 

notifications, it has proven to be immature, which should be dealt with prior to further testing 

(pursuant to EU guidelines [45]).  

 

Data from the summary statistics on average visits to the module, shows that all content has been 

used, but not necessarily by all participants. By gradually providing the mothers with reminders and 

information through push notifications, they expressed there was time to obtain and comprehend the 

information. In addition, the mothers’ general wish was to be introduced to the module prior to giving 

birth, as then they still had time to take in new information. In line with Hoq, too much information 

handed out at the same time and lack of time to understand the information can cause information 
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overload [46]. The use of podcasts was also expressed as being a convenient information channel, as 

the mothers could absorb the information while having their eyes and hands free. The healthcare 

system should reconsider the way it communicates and delivers information, for instance, by using 

podcasts [14]. The study raises a broader question about how to communicate and deliver 

information, so that it reaches those who need the information the most.  

 

4.1 Strength and weaknesses  
 
Reliability of results from the questionnaire is limited due to the small sample size [47].  For the same 

reason statistical hypothesis testing was not conducted. In contrast, the qualitative data material is 

comprehensive, which is a strength. After 18 interviews, an impression of information satiety [48]. 

had been reached. 

 

To increase response rate all of the women who answered the questionnaire participated in the lottery 

for a 500 DKK voucher for baby equipment. Using a lottery can motivate people with low motivation 

to participate [49], which is a strength. The women who participated in the study had to accept their 

participation. Therefore, they do not represent all who gave birth, but only those who willingly 

participated. However, it cannot be concluded whether this has caused a bias compared to all women 

who gave birth, and in which direction. The mothers were all in a relationship, almost all were 

employed or students, and were well-educated. 

 

Still, the study is likely to suffer from selection bias. Women who were not motivated may have 

declined the offer to participate. In addition, there may be a selection bias with over representation of 

non users among those who did not respond to the questionnaire, as the questionnaire was sent out 

via the module and not directly to their addresses. Unfortunately, we do not have information on the 

non users. Finally, the questionnaire was self-reported, resulting in a possible bias related to under-

reporting of weight and hours spent on the screen (phone), while over-reporting lifestyle (diet and 

exercise) and the use of Healthy Together. 

 
The combined use of a questionnaire, interviews and summary statistics from the app is a strength, 

as it provides more comprehensive information with different perspectives. In total, 18 respondents 

were interviewed, giving a better understanding of the experiences and attitudes. The respondents in 

the questionnaire and interviews were not completely identical, as those who accepted an invitation 
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for an interview had mostly used Healthy Together, while the respondents in the questionnaire 

contained a higher share of non-users. 

 

Credibility was ensured by using a semi-structured interview guide with follow-up questions [50]. A 

semi-structured interview guide was also used to aim at gathering similar data across all interviews. 

The study was conducted in a local setting (Region of Southern Denmark). However, literature 

suggests that postpartum women in general lack similar support [8-10]. Thus, transferability to 

another setting [50] with similar users seems possible. Confirmability was aimed for by using notes 

and transcripts from all of the interviews. In addition, results were discussed with co-authors. 

Regarding dependability, all interviews were conducted online due to Covid-19 restrictions. 

Authenticity was aimed for by selecting the appropriate people (postpartum women) and presenting 

their views and deeper understanding of their attitudes from using Healthy Together. The interviews 

were conducted via phone or Zoom, which may have caused data loss, as behaviour and body 

language could not be observed. There is, however, as shown by Novick, only limited evidence of 

data loss when conducting phone interviews [51].  

 

Healthy Together was tested at the beginning of the Covid-19 lockdown. Consequently, exercise 

groups for new mothers were, in most cases, cancelled or broadcast online. Thus, the women had 

even less physical contact with HCPs. This may have had an impact on their use of Healthy Together, 

but whether this has increased, or decreased use and satisfaction is uncertain.  

 
5 Conclusion 
 

The study demonstrates that the module Healthy Together is a potentially feasible tool to assist 

women in improving their lifestyle postpartum. The information flow with weekly reminders on 

podcasts, videos and weight tracking gave the mothers time to obtain and comprehend the information 

and has most likely increased the overall use of the module. Reactions to the reminders of weight 

tracking were heterogenous and in some cases negative suggesting that customised solution should 

be considered in order to avoid demotivating.   

 

Most users were mothers who were already physically active and had a healthy diet prior to their 

pregnancy, compared to non-users. Though the intervention did not reach all, it is still relevant for 

those who use it. The module could benefit from a more personalised and customised approach where 
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the users can choose the elements that interest them. Finally, the women should be introduced to the 

module at the end of their pregnancy, as they still have time and energy to obtain new information. 

 

The study demonstrates that it is important to use a platform which is ready for the purpose. In 

addition, improving the user interface should be considered. Further research with a larger sample is 

needed in order to measure the effects related to the women’s lifestyles and health statuses. 
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Appendix 
 
Appendix 1 Questionnaire 

Evaluation of your experience using Healthy Together 
 
Use of Healthy Together 
 
The following questions concern your use of Healthy Together: 
 
1) Have you used Healthy Together? 
 
Yes 
No (those who answer no will be directed to question no. 13.)  
 
2) Which elements in the module have you used? 
 
Podcasts 
Weekly push messages 
Exercise videos 
Weight tracking 
 
Your experience of using Healthy Together 
 
3) I have used the module regularly. 
 
Strongly agree 
Agree 
Neither agree nor disagree 
Disagree 
Strongly disagree 
Don’t know 
 
4) The module has been easy to use. 
 
Strongly agree 
Agree 
Neither agree nor disagree 
Disagree 
Strongly disagree 
Don’t know 
 



 25 

5) The information in the module has been easy to understand. 
 
Strongly agree 
Agree 
Neither agree nor disagree 
Disagree 
Strongly disagree 
Don’t know 
 
6) The module has had a positive influence on my health. 
 
Strongly agree 
Agree 
Neither agree nor disagree 
Disagree 
Strongly disagree 
Don’t know 
 
7) The module has worked well with podcasts. 
 
Strongly agree 
Agree 
Neither agree nor disagree 
Disagree 
Strongly disagree 
Don’t know 
 
8) The module has worked well with exercise videos. 
 
Strongly agree 
Agree 
Neither agree nor disagree 
Disagree 
Strongly disagree 
Don’t know 
 
9) The push notifications have motivated me. 
 
Strongly agree 
Agree 
Neither agree nor disagree 
Disagree 
Strongly disagree 
Don’t know 
 
10) I would recommend the modules to others. 
 



 26 

Strongly agree 
Agree 
Neither agree nor disagree 
Disagree 
Strongly disagree 
Don’t know 
 
11) Have you experienced technical issues? 
 
Yes 
No 
 
If yes, please write what kind of technical issues. 
 
12) Do you use other apps related to your health? 
 
Yes 
No 
 
If yes, please write which apps you have used. 
 
Something about you 
 
13) What was your occupation prior to going on maternity leave? 
 
Undergoing education 
Employed 
Unemployed 
Other 
 
14) What is the highest education level you have completed? 
 
Primary education 
Upper secondary education 
Vocational education and training 
Short cycle higher education 
Medium cycle higher education 
Long cycle higher education 
PhD 
Other 
 
15) What is your household’s yearly income before tax? 
 
Under 100,000 
100,000 – 199,999 
200,000 – 299,999 
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300,000 – 399,999 
400,000 – 499,999 
500,000 – 599,999 
600,000 – 699,999 
700,000 – 799,999 
800,000 or more 
 
16) How many children live in your household? 
 
1 
2 
3 
4 
More than 4 
 
 
17) Your civil status 
 
Married or in a relationship 
Single 
Widow 
 
18) How many hours have you spent on your screen (phone) per day, on average, over 
the past four weeks? 
 
Less than an hour 
1 - 2 hours 
2 - 3 hours 
3 - 4 hours 
4 - 5 hours 
5 hours or more 
 
19) What is your height? (cm) 
 
20) What is your weight now? (Kg) 
 
21) What was your weight prior to the pregnancy? (kg) 
 
22) How many kg did you gain in your pregnancy? (kg) 
 
23) In a typical week, on how many days prior to your pregnancy did you do moderate 
intensity sports for at least 30 minutes? 
 
 
No days 
1-2 days 
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3-4 days 
5-7 days 
 
24) In a typical week, on how many days do you do moderate intensity sports for at least 
30 minutes? 
 
No days 
1-2 days 
3-4 days 
5-7 days 
 
25) Would you like to be more physically active? 
 
Yes 
No 
 
26) How would you describe your diet prior to your pregnancy? 
 
Very healthy 
Healthy 
Somewhat healthy 
Unhealthy 
Very unhealthy 
 
27) How would you describe your present diet? 
 
Very healthy 
Healthy 
Somewhat healthy 
Unhealthy 
Very unhealthy 
 
28) Would you like to eat healthier than you do now? 
 
Yes 
No  
 
29) Over the last four weeks, I have felt cheerful and in good spirits. 
 
All the time 
Most of the time 
More than half of the time 
Some of the time 
Less than half of the time 
At no time 
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30) Over the last four weeks, I have felt tired. 
 
All the time 
Most of the time 
More than half of the time 
Some of the time 
Less than half of the time 
At no time 
 
31) I have control of my own health. 
 
Strongly agree 
Agree 
Neither agree nor disagree 
Disagree 
Strongly disagree 
Don’t know 
 
32) What influences my health is what I do myself.  
 
Strongly agree 
Agree 
Neither agree nor disagree 
Disagree 
Strongly disagree 
Don’t know 
 
33) If you have any suggestions for improvements or comments related to Healthy 
Together, please write them here. 
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Appendix 2 Semi-structured interview guide 
 
Table S1    Semi-structured interview guide  

Questions   

    
Have you used Healthy Together?  (If no, any specific reasons?) 
    
What was your experience of using Healthy Together? (What worked well/not so well?) 
  Weight tracking 
  Podcasts 
  Exercise videos 
  Push notifications 
Do you feel the module has had any impact on your health? Behaviour? Provide an example. 
    
Do you have any suggestions for improvements?   
    

Would you recommend Healthy Together to others?   
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