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Abstract 
Purpose – This research proposes a framework to guide the development and analysis of digital 

interventions, namely through mobile applications, regarding labor and birth. By complying with current 

scientific evidence, it aims to contribute to the safeness and completeness of perinatal health education 

targeting expectant parents. 
Design/Methodology/Approach – A content analysis was conducted on a document containing WHO 

guidelines for intra-partum, considering the following categories: Timeframe, Care options, Category of 

recommendation, in order to create a dataset clearly distinguishing between Recommendations and Non-

Recommendations. Context-specific and Research-context recommendations, details from dosages, 

measurements and timings, infant care and non-immediate postpartum topics were considered out of the 

scope of this study. 

Findings – The results were summarized in a table, ready to be used as a dataset, including the following 

sixteen Care options ranging from health, well-being and/or rights: Respect, Communication, 

Companionship, Pregnant person’s monitoring, Status, Fetal monitoring, Pain relief, Pain management, 

Amenities, Labor delay prevention, Progress, Freedom of choice, Facilitation of birth, Prevention of 

postpartum hemorrhage, Umbilical cord care, and Recovery. These were distributed across six timeframes: 

Always, Admission, First, Second and Third stage of labor, and Immediate Postpartum. In addition, 

Recommendations and Non-Recommendations are displayed in different columns. 

Originality – This transdisciplinary research intends to contribute to: future research on perinatal education; 

the creation of digital interventions, namely m-health ones, targeting expectant parents by providing a 

framework of content coverage; the endorsement of the rights to Information and to decision-making. 

Ultimately, when put into practice, the framework can impact self-care through access to Perinatal 

education. 
Keywords Informed-decision; Digital Interventions; Self-care; Reproductive Rights; Labor; Birth; Pregnancy; Perinatal 
Education; Childbirth Education; Mobile Applications; m-health; e-health; Health systems; Preventive healthcare; 
Recommendations; WHO Guidelines. 
Paper type Research Paper 
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1. Introduction 
 
When it comes to pregnancy, labor and birth, everyone has an opinion, a story to tell or an experience to 

share (Kay et al., 2017). Despite the fact that common sense and evidence-based science are two different 

things, they tend to blend when fear and uncertainty take the lead (Zakerihamidi et al., 2015). The primary 

goal of an expectant parent may be keeping the fetus safe and healthy, but first they need to know how to 

take care of themselves, namely in what concerns health during pregnancy and childbirth, by being able to 

make informed-decisions (Coxon et al., 2017). 

One of the first moments this topic started to gain public attention occurred in 1948, during the signing of 

the Universal Declaration of Human Rights, in which the importance of accessing Information and 

Communication through different media (Article 19), Education (Article 26) and Health (Article 25) was 

affirmed (United Nations General Assembly, 1948). Twenty years later, during the Tehran Conference, 

recommendations to support education on family planning were established (United Nations, 1968). By 

1994, during the Cairo Conference, sexual and reproductive rights were emphasized, and in the following 

year, during the Beijing Conference, it became clear that those rights needed to be endorsed along with 

other fundamental ones, and that there was still a long way to go (UNFPA, 1995). 

Over the past decades, Maternal Care, which includes comprehensive sexual education, has been 

highlighted on the political agenda (Carreno et al., 2014). United Nations had listed it as one of the eight 

Millennium Development Goals for 2015 (United Nations, 2015a), and currently the topic fits at least three 

of the seventeen Sustainable Development Goals (SDG) for 2030: 3 - Good Health and Well-being; 4 - 

Quality Education; 5 - Gender Equality. In addition, achieving better family planning can also contribute to 

the reduction of poverty, hunger, inequalities, and help develop sustainable communities in the long term 

(Goals 1, 2, 10 and 11, accordingly) (United Nations, 2015b). 

Every year, approximately 140 million women give birth, and despite the majority of pregnancies occurring 

without risk factors, the incidence of complications during labor increases the risk of serious morbidity and 

death, for both women and newborns (Kassebaum et al., 2013; Say et al., 2014). The most impactful 

strategy identified for reducing this risk is improving the quality of care around the time of birth (Bhutta et 

al., 2014). The work of the World Health Organization (WHO) on this matter, not only focuses on survival, 

but also aims for women and children to reach their full potential for health and life (WHO, 2018). 

Even though: a) antenatal (related mainly to pregnancy) and perinatal education (related to the period 

ranging from labor to birth) being affirmed as playing a relevant role for a positive birth experience (Hidalgo-

Lopezosa et al., 2017; Afshar et al., 2017); b) self-care interventions to meet Sexual and Reproductive 

Health and Rights importance being recognized; c) the potential of health communication and promotion 

being promoted (WHO, 2019b); d) Digital Technologies and Platforms being listed as one of the Places of 
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Access to comply with several human rights (WHO 2019a; 2019b); no truly digital interactive services 

provided or endorsed by WHO, regarding perinatal education and targeting expectant parents, were found 

(Norris and Ford, 2017). 

Furthermore, none of the studies found and herein presented to support the state of the art of digital 

interventions regarding perinatal education (including several systematic reviews), mentioned WHO 

guidelines as a reference in building their dataset. 

Aiming to endorse the Right to Information and to Informed Decision-making (WHO, 2019a), this article 

proposes a framework concerning safeness and completeness of content, ready to be used in future 

research analysis within this scope, and to guide the development of related mobile applications, and 

possibly other digital services. 

The framework proposal is focused on evidence-based data, so it does not contemplate subjective data, 

(i.e. testimonials from other parents, doulas or health professionals), avoiding bias from personal 

perceptions, beliefs, fears, and motivations, since each pregnant person’ expectations and childbirth 

experiences are unique. 

 

1.1. From Information to Knowledge and Decision 

The currently rising health paradigm involves the individuals in an active way, in the center of care, so 

health promotion can start with prevention. Individuals and communities are empowered to maintain and 

enhance their health and well-being, and are recognized as conscious, capable of self-care through 

education and support (WHO, 2019a). It acknowledges the need for free, prior and clarified voluntary 

consent and refusal, of any clinical treatment, procedure, and intervention, based on information regarding 

the risks, benefits, and alternatives of care, as well as taking in consideration the circumstances, personal 

beliefs and priorities, a process known as: informed-decision making (Queensland Health, 2017).  

Individual health literacy level is a factor that unquestionably constrains the ability of making suitable 

decisions regarding one’s health. It thus includes dimensions such as self-confidence and social networks, 

along with literacy and numeracy (Delanoë et al., 2016). So, low levels of health literacy are reported to 

negatively affect the condition of one’s health due to minor preventive practices and low autonomy, leading 

to a more frequent use of emergency services (Espanha and Ávila, 2016). 

To make an informed decision related to health care in ideal conditions, experts on the scientific evidence 

support the individual who will make a decision, participating in a communication channel so they can share 

their views with each other (Stirling et al., 2018). Network and knowledge societies demand an increase of 

quality communication channels so people can “have the capabilities not just to acquire information but also 
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to transform it into knowledge and understanding, which empowers them to enhance their livelihoods and 

contribute to the social and economic development of their societies” (UNESCO, 2013, p. 18). So by 

proposing and commenting on health decisions, the individuals should be able to take care of themselves, 

their family and their community (Machado et al., 2007). 

Informed Decision-Making regarding birth is accepted as an established and regulated right in many 

developed countries for some years now, incorporated in agreements, such as English common law, 

Napoleonic Code, US Constitution and Bill of Rights, Helsinki Declaration, and it is endorsed by global 

organizations, so that it is also perceived and approved as a right in low and middle income countries by 

the World Health Organization, Médecins sans Frontieres and Amnesty International (Krogstad et al., 

2010). 

Some studies show that pregnant people who actively participated in decisions regarding the mode of 

delivery felt more satisfied and had a better perception about the birth. They show a deep impact in the 

perception of pregnant people’s satisfaction with birth, with consequences on the feelings between the 

pregnant person and the neonate, namely bonding (Figueiredo et al., 2012). 

 

1.2. Mobile applications for Childbirth Literacy 

Expectant parents have been using digital technologies to search for information and support (Robinson et 

al., 2018; Bjelke et al., 2016; Sayakhot at al., 2016), expanding its usage according to the digital technology 

era by: consulting websites and blogs; communicating on discussion forums; interacting through social 

websites; generating and controlling data through mobile media and ubiquitous connections (Zhu, 2019; 

Lupton, 2016). This promotes not only receiving and seeking behaviors, but also the creation and share, 

reaching an increasingly broader audience (Zhu, 2019; Wallwiener et al., 2016). 

In 2013, Derbyshire and Dancey study reported that health and well-being mobile applications (apps) were 

already popular among expectant parents, with an average of three pregnancy web or mobile applications 

being downloaded during their gestational period. In 2014, mobile apps for pregnancy outnumbered other 

health-related topics, and were reported as the first digital resources to seek pregnancy-related information 

(Kraschnewski et al., 2014). Tripp et al. (2014) study showed that pregnancy-related information apps end 

up supporting self-care matters, such as reducing the need to visit the hospital, relieving anxiety by 

educating consumers, and, allowing women to understand their own conditions. 

Notwithstanding, Lee and Moon (2014) concluded that e-health apps should be developed and managed 

together with qualified healthcare professionals, since they pointed out that the most frequently weakness 

found was Lack of Credibility, since mobile apps’ description did not generally contain advice or safety 
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information to serve as healthcare tools, and therefore they could not be considered completely safe. 

Previous research shows that women are not necessarily aware of what information credibility involves, 

with several studies suggesting that individuals using the internet do not know how to evaluate the accuracy 

of online information, do not remember from where they retrieved it and do not consistently check the 

authorship (Huberty et al., 2013). 

Besides the Internet being widely used across the globe as an effective tool to gather pregnancy-related 

information (Bjelke et al., 2016; Sinclair et al., 2018), digital technologies to support the perinatal period 

were reported as one of the major unmet needs of pregnant people which could be significantly improved 

(Robinson et al., 2018). 

 

2. World Health Organization Guidelines Relevance 

Disrespectful and undignified care is prevalent in many health care facilities globally, violating human rights 

and acting as a barrier to access to intra-partum care services (Bohren et al., 2014). In many parts of the 

world, the prevailing model of intra-partum care enables the health care provider to control the birthing 

process, which may expose healthy pregnant people to unnecessary medical interventions. According to 

WHO (2018), over the past two decades, labor practices to initiate, accelerate, terminate, regulate and 

monitor the physiological process of labor increased substantially. Studies show that a considerable amount 

of healthy pregnant people undergo at least one intervention during labor and birth (Coulm et al., 2012; 

Euro-Peristat Project, 2013). WHO (2018, p.8) reported that "women in labour continue to be subjected to 

inefficient and potentially harmful routine interventions, such as perineal shaving, enemas, amniotomy, 

intravenous fluids, antispasmodics and antibiotics for uncomplicated vaginal births". This interventionist 

approach, the medicalization of the processes, tends to weaken and undermine the pregnant person’s own 

capability to give birth, and does not take in consideration their personal needs, values and preferences. 

Instead of improving outcomes for women and babies, it has been negatively impacting the childbirth 

experience (Renfrew et al., 2014). 

For the past two decades, WHO (2016) has been issuing technical guidance regarding healthcare for 

pregnant people, advocating the progressive change of global practices of maternity services. However, 

besides mortality, other indicators impact the labor and birth experience, and these factors need to be 

addressed to increase the adoption and establish consolidation of the substantial promoted advances 

(Madaj et al., 2017).   

 

WHO established a Global Strategy for Women's, Children's and Adolescents' Health (2016-2030), and 

released recommendations addressing specific aspects of labor management, advocating for a sound 

foundation for maternal healthcare and well-being. WHO comprehensive guidelines highlight the relevance 
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of women-centered care, with a holistic, up-to-date, evidence-based, comprehensive and human-rights 

approach, aimed at the quality of perinatal care as safe and a positive experience for women and relatives. 

It addresses routine antenatal care, informed by a systematic review of women’s views, which shows they 

want a positive experience during that particular period. It lists 49 recommendations aimed at supporting 

women in maintaining physical and socio-cultural normality, maintaining a healthy pregnancy, having an 

effective transition to positive labor and birth and achieving positive parenthood. They are subdivided into 

five data categories: nutritional intervention, maternal and fetal assessment, preventive measures, 

physiological symptoms and health systems. It also underlines the importance of tailoring 23 of those 

recommendations as context-specific, namely because their actual costs are not feasible for a global 

guideline, considering the disparities between low-, middle- and high-income settings (WHO, 2016). 

However, this requires an additional effort to interpret and apply at a national level (Norris and Ford, 2017). 

Improving quality and care experience is as important as clinical care provision in achieving the desired 

person-centered outcomes. However, non-clinical intra-partum practices, such as emotional support, 

effective communication and respectful care, are not commonly regarded as a priority, even though they 

are fairly inexpensive to implement. Similarly, pregnant people’s values regarding birthing options and their 

choices during first and second stages of labor are not consistently respected and promoted, conditioning 

the experience of birth for the person and their family (Tunçalp et al., 2015).  

To measure the Maternal birth experience, WHO (2018) took qualitative and systematic reviews focused 

on women’s views and outcomes into consideration, namely: maternal satisfaction with care; women’s 

mental and psychological health assessment; rating of childbirth experience and sense of control. 

In 2018, WHO launched an intra-partum care guideline formulated to inform and guide the decision-making 

process aimed at achieving the best trade-off between effects, values, resources, equity, acceptability and 

feasibility (WHO, 2018). It is focused on promoting a positive childbirth experience, defining it as "one that 

fulfils or exceeds a woman’s prior personal and sociocultural beliefs and expectations (...). It is based on 

the premise that most women want a physiological labor and birth, and to have a sense of personal 

achievement and control through involvement in decision-making, even when medical interventions are 

needed or wanted" (WHO, 2018, p.1). 

Both documents are based on scientific evidence so, naturally, they are updated from time to time to take 

into consideration the last scientific endeavors (WHO, 2018; WHO, 2016). However, there is no doubt this 

documentation is a great leap for person-centered care policies and its main target audience is neither the 

general public nor pregnant people in particular, but rather: “national and local public health policy-makers, 

implementers and managers of maternal and child health programs, health care facility managers, 

nongovernmental organizations, professional societies involved in the planning and management of 

maternal and child health services, health care professionals (including nurses, midwives, general medical 

practitioners and obstetricians) and academic staff involved in training health care professionals” (WHO, 
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2018, p.1).  

Moreover, the guidelines are available to download for free on WHO’s website, and its format is similar to 

a print-based approach (PDF), without any kind of interactivity. Also, WHO does not provide mobile 

applications or web platforms on this matter. This lack of digital interaction is a passive approach to 

dissemination which has been criticized for being insufficient (Norris and Ford, 2017). It is obvious that 

WHO is working on this matter, since it released WHO guideline recommendations on digital interventions 

for health system strengthening, and it will soon be launching a digital accelerator kit regarding Sexual and 

Reproductive health (Norris and Ford, 2017; Barreix et al., 2020). However, according to information 

available at the present date, it targets health program managers, software developers and implementers 

of digital systems, aiming to establish common ground for health information content between them (WHO, 

2019b, 2019c). 

Studies show that three roles need to be involved for planning and implementing educational and outreach 

initiatives in health care: a) health professionals, b) managers and c) population, both individually and 

collectively. The first ones, the care providers, value prevention, health promotion and healing practices. 

Managers can support these professionals with planning, organization, and strategy. Lastly, the population, 

need to build their knowledge and their autonomy in health (Falkenberg et al., 2014). The UNICEF report 

(2018) goes even further, clarifying a set of five main archetypes to build a team to develop digital health 

interventions for lasting impact, their roles in the process, possible tools to be used, and methodologies to 

be adopted. It acknowledges the importance of observing, interacting and designing with, and for, the 

people who will use it. 

Notwithstanding, none of the studies collected to understand the state of the art, including systematic 

reviews, reported the usage of WHO guidelines as a referential for their analysis. Following ad hoc datasets 

has implications on how those digital interventions are being classified in terms of content safeness and 

completeness. 

 

3. Framework Proposal for Digital interventions 

Perinatal education for parents-to-be, good communication between them and healthcare professionals, 

along with responsiveness and flexibility of healthcare professionals during labor and birth, seems to be 

determinant in persons’ care, in order for birth to be a positive experience (Hidalgo-Lopezosa et al., 2017; 

Afshar et al., 2017). 

As a reinforcement tool for childbirth literacy, to help clarify definitions, demonstrate the process and explain 

interventions, for the purpose of discussion of options, perceptions, beliefs, fears, and motivations, in order 



 

 

 8 

to create awareness, build knowledge, and promote informed decisions, there are specific content formats 

which can be included on the digital interventions, such as illustrations, photos, videos, audio-recordings, 

texts and diagrams (Dalton et al., 2018; da Silva et al., 2016; Lutenbacher et al., 2014). The decision of 

which format will best overcome a specific barrier, fill the communication gap and address the right 

challenge, may involve an immersive ethnographic approach. If adopting a human-centered approach, it 

will count with future users’ collaboration during the design process (UNICEF, 2018). 

Aligned with the scope of this study (solely on the labor and birth period, and on the pregnant person, 

therefore excluding infant care and postpartum days after birth topics), a Content Analysis was conducted 

on the 5-page list, supported by the 200 pages which follow, of the guidelines document (WHO, 2018). This 

summary list includes i) a set of Care options; ii) provides a description how to behave accordingly, and iii) 

defines the Category of Recommendation as: Recommended, Not-recommended, Context-specific 

recommendation and Research-context recommendation. 

The founded Care options (i) were clustered according to its timeframe (see Table I, first column), and 

simplified as keywords (see Table I, second column). This organization and terminology complied with the 

description found on the textual description. Therefore, Category of Recommendation was split in two: a 

single column for Recommendations, and another one for the Non-Recommendations; in order to be 

possible to read them separately (see Table I, third and fourth columns). The dash symbol was inserted on 

the table when no Recommendation or Non-recommendation was found related to a specific Care Option. 

Extensive technical terminology was avoided (see Note 1), and it was adopted inclusive language (see 

Note 2), to build the following table. 
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Table I. Framework proposal complying with WHO recommendations and non-recommendations for intra-

partum care (authors’ proposal) 

 

Timeframe Care option Recommended Not recommended 

Always 

Respect Dignity; Privacy; Confidentiality; 
Informed choice; Continuous support. 

Harm, Mistreatment 

Communication Effective; Simple and culturally 
acceptable methods. 

- 

Companionship Companion of choice. - 

Admission 

Pregnant person’s 
monitoring 

Contractions; Dilatation; Changes of 
cervix; Digital vaginal examination. 

Clinical pelvimetry; Enema; 
Perineal/Pubic shaving; Vaginal 
cleansing. 

Status Inform the expectant parents. Unrealistic progress expectations. 

First stage 
of labor 

Fetal monitoring 

 

Intermittent auscultation with Doppler 
ultrasound or Pinard fetal 
stethoscope. 

Cardiotocography. 

Pain relief Epidural Analgesia; Parenteral 
Opioids. 

- 

Pain management Relaxation techniques (muscle, 
breathing, music and mindfulness) 
and Manual (massage and warm 
packs). 

Active management 

Amenities Oral fluid and food; Mobility and 
Upright position. 

- 

Labor delay 
prevention 

Duration as personal and on average. Pain relief; Amniotomy; Oxytocin; 
Antispasmodic agents; Intravenous 
fluids. 

Second 
stage of 

labor 

Progress Inform the expectant parents; 
Duration as personal and on average. 

- 

Freedom of choice Position; Method of pushing. - 

Facilitation of birth Perineal trauma prevention (massage, 
warm compresses, hands-on). 

Episiotomy; Fundal pressure. 

Third stage 
of labor 

Prevention of 
Postpartum 
Hemorrhage 

Prophylactic uterotonics. Uterine massage. 

Umbilical cord care Delayed clamping; Controlled cord 
traction. 

- 

Immediate 
Postpartum 

Recovery Uterine tonus assessment. Antibiotics. 
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Since, the analyzed guidelines document targets a clinical specialized audience on intra-partum care, 

details from dosages, measurements and timings were excluded from this study, as they are out of the 

scope of expectant parents’ decisions. Also, Context-specific recommendations and Research-context 

recommendations were not included in the proposal, since they are a WHO effort to provide support for 

different settings and according to the available means, as acknowledged previously. 

 

4. Implications for Practice and Research 

The proposed framework is intended to be used as: a) a reference for categories in future studies, 

systematic reviews in particular, when analyzing existent digital educational interventions, namely mobile 

applications, related to the Perinatal period, contributing directly for health communication systems and 

digital health literacy research fields; b) a dataset in order to support the creation of content, information 

architecture, development, implementation, and ultimately the decisions from product managers and digital 

strategists, when creating digital interventions related to labor and birth, namely mobile applications, 

targeting expectant parents as their main audience. 

The primary stakeholders of this framework are researchers, product managers, developers, designers, 

digital strategists and content creators. Expectant parents, healthcare workers, namely the ones involved 

in the childbirth process, and childbirth educators can be counted as the secondary stakeholders, since 

they could be affected by the outcome of the digital interventions. 

If childbirth educators include the digital interventions as part of their classes and endorse them, or even if 

the expectant parents just find and use them, they may be able: to leverage their knowledge, to be more 

autonomous, to self-care, to take preventive actions, and to make informed decisions. In sum, to obtain 

higher perinatal health literacy to be able to better exercise their Right to Information and the Right to 

Informed Decision-making regarding labor and birth, and trigger rich discussions with the healthcare 

workers to aim a positive birth experience (Hidalgo-Lopezosa et al., 2017; Afshar et al., 2017). 

The innovation of the study relies on filling an existent gap in the literature, since there is a lack of 

frameworks based on scientific evidence to create and analyze digital interventions for Perinatal Education, 

despite the fact that Lack of Credibility is a concern in e-health, as already acknowledged. The proposal is 

intended to provide safe and reliable dataset, and become a reference for other studies and projects. 
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5. Conclusion 

The literature provides a clear insight that only by endorsing individual health literacy among expectant 

parents and promoting it through technologies they are familiar with, would it be possible to create 

meaningful digital interventions as a preventive healthcare measure, aiming to build knowledge, to endorse 

informed-decisions, and to raise awareness for self-care (Delanoë et al., 2016; Wallwiener et al., 2016; 

WHO, 2019a), all rights recognized in reproductive health care in current times. 

Despite mobile apps being widely used among expectant parents, with some being endorsed by health 

professionals, they are not necessarily considered complete and safe as e-health tools by the studies found 

(Derbyshire and Dancey, 2013). However, considering the state of the art collected, which includes several 

systematic reviews, the studies seem to fail to analyze how the mobile apps do/do not comply with the 

evidence-based data provided and updated by WHO, commonly using their own criteria to analyze content 

coverage.  

The results from the Content Analysis conducted to WHO intra-partum guidelines (WHO, 2018) were 

clustered and categorized in a single table, listing Recommended and Non-Recommended Care Options, 

over different Timeframes of the labor and birth period (see Note 1). This framework proposal can be used 

for conducting analysis to, or the development of, digital interventions, in particular mobile applications. 

Future studies need to be conducted to extend the proposed framework to other domains of healthcare, 

including the topics determined to be outside the scope of this study, and to understand its applicability to 

other media channels. 

 

 

Note 1 – The framework may need to be updated over time, according to scientific endeavors highlighted 

by WHO. 

Note 2 – Although woman/she/her and partner/father are commonly used in the references, and 

consequently in citations, in this article and proposed framework, broader terms, such as pregnant 

person, expectant parents and companion were used accordingly, regardless of their gender identity and 

expression, sexual orientation; thereby, not complying with heteronormativity (Darwin and Greenfield, 

2019). 
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