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  ABSTRACT 

  Background: First-time mothers require greater nursing accompaniment in the postpartum 
period due to their lack of expertise and preparation for the new challenges of motherhood. 
Information and communication technologies (ICTCs) allow easy access to learning habits for 
the transition into motherhood; however, the lack of technological appropriation for postpartum 
monitoring becomes evident in developing countries and in the Western world. Methods: This 
study developed the Amacompri postpartum nursing tracking information system, which is 
based on Mercer's theory of becoming a mother and discusses the vital environment: First-time 
mother’s family and friends. The Amacompri software was designed using the SCRUM 
methodology, java web technologies and PostgreSQL database. Results:  This information 
system features a web version and a mobile App. The technical validation involved 10 experts, 
and the validation by population 10 first-time mothers. This first group reviewed the quality of 
presentation and content in the early stages of the software. Finally, the Amacompri system was 
used for 4 months by 33 first-time mothers, who evaluated the application for design, usability, 
and applicability. Amacompri software was effective for non-face-to-face nursing 
accompaniment to first-time mothers. Conclusions: The Amacompri software was designed 
based on Mercer's theory of becoming a mother, and has been technically validated (experts) 
and validated by population (first mothers), demonstrating its quality in both presentation and 
content. Its evaluation demonstrated its effectiveness in meeting the development objective. In 
this context, the Amacompri software meets multimedia requirements in the functional, 
technical-esthetic, and pedagogical aspects.  
Keywords: Information Systems; Mobile Applications; Nursing Care; Postpartum Period; 
Software 
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I. INTRODUCTION 

Women in transition to motherhood, especially first-time mothers, experience high 

vulnerability, because of the new challenges they face and for which they are ill 

prepared (1-3). These challenges include contradictory feelings before 

pregnancy: Fear, uncertainty, guilt or failed lactation and too many information 

available on the internet. For this, first-time mothers require greater 

accompaniment in the postpartum stage (4,5). The use of technological advances 

in healthcare has shown benefits and facilitates monitoring to support first-time 

mothers, as noted in previous studies (6-8) in which the use of mobile applications 

have allowed for greater access to learning, especially if these technologies are 

focused on user needs (9). 
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In Singapore, Shorey has demonstrated the effectiveness of technology to support first-time mothers in 

the postpartum period, based on Bandura's self-efficacy theory (10-13); however, in the Western world 

there is little experience with postpartum follow-up using technologies (6,14,15). In fact, no software 

specifically oriented to providing nursing support to first-time mothers in the transition to motherhood has 

been found in the literature. Therefore, the objective of this study was to design, validate and evaluate an 

information system for postpartum nursing monitoring, based on Mercer's theory. 

1.1.  Theoretical framework for the development of the information system 

The design of the information system for postpartum nursing monitoring was guided by Ramona Mercer's 
middle-ranking theory titled "Becoming a Mother" based on nursing research on the effectiveness of 
interventions aimed at fostering such a transition. Mercer used Bronfenbrenner’s concept of nested 
interaction in living environments: Family, friends, community, and society, where interactions between 
mother, child and father are at the center of the environments (16). 

This model of vital environments describes what facilitates or inhibits the process of becoming a mother 

and presents environment variables and maternal-child characteristics, which must be considered for 

nursing practice and research (1). 

Given the complexity of the construct of becoming a mother, and that not all factors can be covered in the 

same study, it was decided to work with the living environment: Family and friends. This interaction 

environment includes continuity of cultural customs, family continuity, knowledge and skills, physical and 

social support, and affirmation as a mother. In addition, this environment is the most influential in promoting 

the process of becoming a mother (16,17). 

II. METHODS  

2.1 Amacompri software design 

For software development, the SCRUM methodology was chosen for its extensive use, robustness and 

structure, and because it allows for agile progress, advance deliveries, productivity gain, flexibility and 

project quality (18). SCRUM works on iterations divided by work packages that culminate in an 

integrated application. 

The first process was the analysis of requirements based on the proposed objectives, creating an 

overview of the software to be modeled. This analysis defined functional and non-functional 

requirements, the use case and activity diagrams, data modeling, and information system modules were 

also designed. Three user profiles were identified: System administrator, nurse, and first-time mothers. 

In the second process based on functional requirements, the relationship between the functionalities for 

each actor involved in the system was classified (Figure 1). In the third process, the order of priorities 

for implementing capabilities was planned based on project dependencies, relevance, and complexity, 

with the most complex and low-dependency activities being developed first. In the fourth process work 

packages were defined according to the system level access obtaining as a result the to-do list and 

schedule of activities. Finally, the desired capabilities in each work package were implemented and 

tested. 
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Figure 1. Amacompri software architecture 

 

Source: authors' elaboration 

 
The software was called Amacompri, which refers to "Mother support to become a first-time mother", is based 
on Mercer's theory and focuses on promoting social support, affective bonding, maternal self-efficacy and 
maternal role, which are concepts supported by the scientific literature as highly influential in the process of 
becoming a mother.  The review of the scientific literature and consultation was carried out by a panel of 5 experts 
(2 with Master's degrees and 3 with PhDs in Nursing).  

2.2. Software Architecture 

The Amacompri software was developed using Java Web and PostgreSQL database technologies, with 
the Model-View-Controller design pattern (19). At the architecture level, the Java Server Faces, EJB, 
and JPA scheme were used to differentiate data presentation (frontend), business logic (backend), and 
data persistence layers. As a web server solution, Jboss was chosen for performance, stability and use 
at the University where the information system was hosted. 

2.3. Data structure 

The minimum basic data set (NMDS) proposed by Werley and Lang (1998) was used for information 

recording, which establishes an initial framework for identifying and implementing the dataset 

representing the core components of nursing practice (20). Additionally, standardized nursing languages 

(SNLs) were used to unify labels to identify diagnostics, interventions, and outcomes in nursing care. 

For first-time mother situations recordings, Amacompri software included two basic categories of NMDS: 

Mother and baby demographics. Unstructured data such as the mother's profile are also collected and 

can be found in Table 1. Amacompri software stores in a database the data generated by the first 

mother’s situations entries, which is analyzed and reviewed by the nurse who defines the care plans 

(Figure 1). 
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Table 1. Amacompri Collected Data 

Data Type Collected data  

NMDS  Name 
Age 
Marital status 
Baby's gender 

NANDA Taxonomy Diagnostics 
Characteristics 

NIC Taxonomy Interventions and activities 

NOC Taxonomy Results 

Situations Subject 
Degree of affectation 
Feeling 
Mother and baby alarm signs 

Achievements Initial and Final Rating 

Others Nursing notes 
First-time mother profile 
Description of the situation 
Thoughts and behaviors 
Mother's notes 
Amacompri Reviews 

Source: authors' elaboration 

 
2.4. Data Security 

To ensure the integrity and security of Amacompri's data, the web server backup and security policies 
defined by the Division of Information Services attached to the University were used. The application 
was accessed using high-security password access control and role-by-role feature restriction.  

The password in the database is protected by the SHA 1 (21) algorithm, creating a security barrier, even 

if there is direct access to the data. The application controls access through user’s privileges, so it 

ensures that only the data defined for each profile are accessed. Authentication and authorization are 

different concepts, the user can successfully authenticate to the system, but is not authorized to query 

all the information. 

To maintain the database integrity, no information about the user's history is deleted, only enabled or 

disabled. Likewise, the database has been validated with the design standards of the University, 

allowing for managing referential integrity. 

2.5. Standardized Language 

To record first-time mother situations, the nurse establishes each mother's care plan using the standardized 
nursing language (diagnostics, interventions, and nursing results) built into the Amacompri software. 

2.6. Multimedia Integration 

The software development is linked to the audiovisual material design, composed of 26 thematic audios 
made by experts, 4 support videos and an exclusive motivational musical piece for Amacompri that 
identifies the experience of new mothers and gives music to the follow-up. 
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2.7. Amacompri Software Validation and Evaluation Process 

The software was validated and evaluated in Colombia. For software validation, an intentional non-probabilistic 
sampling was made including 10 experts and 10 first-time mothers. The software was evaluated by 33 first-time 
mothers from a randomized controlled trial (22). 

The experts were selected based on their curriculum vitae available on the website of the Ministry of Science 
Technology and Innovation of Colombia and then were sent a letter inviting them to. The 10 experts were 3 
perinatal nurses, 1 health education and communication nurse, 1 public health and epidemiology nurse, 1 spiritual 
care nurse, 1 psychologist, 2 social communicators and 1 multimedia designer. In the second round of validation, 
3 different experts participated:1 perinatal maternal nurse, 1 mental health and educational communication nurse, 
1 systems engineer. 
 
The mothers participating in the validation and evaluation of the software were recruited from the postpartum and 
outpatient service of Maternal-child health care center in Colombia. The inclusion criteria were: First-time mothers 
with ages 18 years and older with partner, healthy singleton child 4 months or younger, with a mobile phone with 
internet access. The exclusion criteria were multiple pregnancy, illiteracy, mental or behavioral disorders or other 
morbidities. The distribution of the mothers according to educational level, socioeconomic level, marital status 
and age can be seen in Figure 2.  
 
For validation and evaluation, "the cataloging and multimedia evaluation sheet" of Pere Marqués was used. This 
instrument evaluates in detail the functional, technical-esthetic and pedagogical aspects, using the following 
scale: Excellent, high, correct, and low. Finally, an overall assessment was established and the evaluator's 
supplementary observations were recorded (23).  
 
One month after the development of the Amacompri software, the instrument was applied to technical validation 
(experts) and validation by population (first mothers). Subsequently, a panel of 3 different experts analyzed the 
observations recorded in the validation and the software was adjusted and improved by consensus of 
agreements greater than 50%. Finally, this validated version of the Amacompri software had an evaluation by a 
group of 33 first-time mothers who used the software from the first week to the 4 postpartum months (22). 

Figure 2. Distribution of mothers according to marital status, age, educational and socioeconomic level 

 
Source: authors' elaboration 
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2.8. Ethical aspects. This study conformed to the Helsinki Declaration and Resolution 008430 of 1993 

of the Colombian Ministry of Health, which sets forth the standards for health research. The research 

was approved by the Bioethics Committee of Maternal-child health care center in Colombia on April 4, 

2018 (reference 00418). All participants gave their informed consent in writing. 

III. RESULTS  

The Amacompri software modules were organized according to Mercer’s vital environment: Family and 

friends. The audiovisual material included 2 videos about Amacompri, 1 song of motivation and 

recognition for first-time mothers, 26 thematic audios made by experts, and 4 videos of a first-time 

mother supporting other mothers. These materials are original and were created for the exclusive use 

of the software according to Mercer's theoretical reference (16) (Table 2). 

The audiovisual production in Amacompri was integrated using the Soundcloud platform for expert 
audios and YouTube for videos. This interaction allowed for the distribution of bandwidth-associated 
loads, content storage and processing, and the leverage of consolidated media streaming development 
for a better user experience. With 2 versions of Amacompri, a mobile app and a web version, it was 
possible to adapt the tool to the specific needs of first-mothers, from those that only have a smartphone 
or those that prefer to browse information in a computer or tablet (Figure 3).  

 
Table 2. Amacompri software modules and content according to a vital environment: Family and 

friends. Environment Interaction according to Mercer 

"Becoming a Mother" 
Theory Vital environment: 

Family and friends 

 
Software 
Modules 

 
Content 

Continuity of cultural 
customs  

Home Main Menu, Motivating Phrases, Messaging. 

Profile Mother and Baby Data, Photo 

Family continuity 
 
Knowledge and skills 
 
 

Mother kit Software and official song presentation. 
 
Audios from thematic experts: Care of the mother in the 
postpartum period, care of the newborn, breastfeeding, 
social support, relationship – sexuality, bond, 
postpartum mood-depression, positive baby rearing, 
maternal self-efficacy, maternity.  
 
First-time mother videos: Social support, affective bond, 
maternal self-efficacy, maternal role. 

Affirmation as mother My space Record mother or baby situations. Alarm signs, 
thoughts, actions, degrees of involvement and feelings 
are recorded. 
The nurse can record the care plan, select diagnostics, 
interventions, activities and nursing outcomes and 
tracks the consultation and send alerts to mothers. 

Assessment
s 

Includes the creation of achievements, categories, 
prizes/user score and the design of assessments. 

Physical and social support  Messaging center for two-way communication between 
nurse and mother. 
First-time mothers have an agenda scheduler and a 
diary to write what happens to them on a day-to-day 
basis. 
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"Becoming a Mother" 
Theory Vital environment: 

Family and friends 

 
Software 
Modules 

 
Content 

The nurse has an agenda to schedule her home visits 
and telephone follow-ups. 

Reports Report of users served, evaluations and achievements, 
nursing diagnostics, situations and notes. 

General 
parameters 

Software users, nursing diagnostics. 

Source: authors' elaboration 

 
The Amacompri information system enabled the integration of standardized nursing language 
(diagnostics interventions and nursing results) for the postpartum follow-up of each first-time mother 
The nurse established the care plan individually, using Mercer's theoretical concepts. 

In its validation by first-time mothers and experts, the Amacompri software obtained mostly high marks 

(Table 3). Both groups highlighted the importance of the software as an instrument to support first-time 

mothers online by a nurse. They also considered that the material was interesting and responded to the 

needs of a mother after childbirth. They described it as easy to access, easy to use and innovative and 

as an improvement they proposed the use of stronger contrast colors. 

Figure 3. Amacompri Software: Situations, care plan, evaluation, and my space 

 

Source: authors' elaboration 
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Table 3. Amacompri information system validation and evaluation 

 
Global 

valuation  

Validation 
 

Evaluation 
 

Validation by population 
n = 10 new mothers 

Technical validation 
n = 10 experts 

Assessment by population 
n = 33 new mothers 

 E % H % C % L % E % H % C % L % E % H % C % L % 

Functional 
aspects 
Utility 

75 22.5 2.5
0 

0.0 83.33 15.84 0.83 0.0 79.55 16.41 4.04 0.0 

Technical 
and 

aesthetic 
aspects 

83.75 6.25 10 0.0 72.5 22.5 5 0.0 89.02 10.61 0.37 0.0 

Pedagogical 
aspects 

77.27 19.73 3 0.0 81 18 1 0.0 86.37 13.34 
 

0.30 0.0 

E: Excellent; H; High; C: Correct; L: Low 
Functional aspects. Usefulness: Teaching effectiveness, relevance, ease of installation, teaching versatility, multiple external 
links, two-way communication channels, documentation, online support services, credits, absence of advertising. 
Technical and esthetic aspects: Audiovisual environment, multimedia elements, content quality and structuring, structure and 
navigation of activities, hypertexts, interaction, reliable execution, speed, originality and use of advanced technology. 
Pedagogical aspects: Specification of objectives, motivational capacity, users and recipients adaptation, resources to search 
and process data, potential of didactic resources, tutoring and evaluation, application / creative approach, promoting self-learning, 
facilitates cooperative work. 

Source: authors' elaboration 

 
The experts highlighted the originality, innovation and functionality of this software that allowed for 
interaction between a first-time mother and a nurse through audiovisual materials of excellent quality 
and effective communication, and allowed the nurse, doing online postpartum follow-up, to support and 
establish a care plan for each user, through the nursing process using standardized language. Similarly, 
they suggested that the introductions to each module should be improved with a more motivating text 
and that the information presented at the main page could be expanded to facilitate access to each 
module. Flexible software design and SCRUM methodology enabled rapid software adjustments from 
validation observations. 
 
After the validation process, 33 first-time mothers evaluated the Amacompri software for 4 consecutive 
months, during which the software obtained mostly high ratings. In the observations the evaluators 
mentioned that it is an excellent application, easy to use, with very appropriate material to address their 
concerns, and stated that it was applicable to their experiences as first-time mothers, and that they felt 
accompanied through a direct communication and easy interaction with the nurse. They eventually 
expressed that the colors and main menu were appropriate, and the information in each module was 
clear, didactic and with reliable sources. The only difficulty they encountered was that sometimes the 
software became slow, but they emphasized that it was due to failures with the internet service of each 
user. 
 

IV. DISCUSSION 

The use of healthcare technologies is gaining importance due to the lack of postpartum follow-up 

programs after hospital discharge (14). The Amacompri software has novel educational content and 

integrates standardized nursing language for postpartum monitoring, which is a contribution in 

technological innovation to maternal-infant nursing, both for practice and research purposes. 
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The expressive writing used in the mother's digital diary helped to elicit the true feelings of the user 

without the need to fall into an information bias (24). The use of unstructured data such as nursing notes, 

description of situations, thoughts and behaviors, made it difficult to automate nursing activities such as 

care plans and responses to situations; however, this experience enabled us to customize responses 

that gave added value to the accompaniment of the first-time mother.  

Gamification was used to create a score of the achievements of mothers, motivating them to carry out 

activities focused on strengthening social support, affective bonding, maternal self-efficacy for the 

performance of the role of mother, changing habits and acquiring knowledge through multimedia 

material and with the follow-up of the nursing professional (25, 26, 27). 

The Amacompri software obtained high ratings in the functional, technical-esthetic and pedagogical 

aspects, both on validation and evaluation. In other aspects, previous studies have also shown the 

importance of validating their applications as an opportunity for the target population and experts to give 

suggestions for a better software version (28).  

There are coincidences in the evaluation of first-time mothers in this study with a research conducted in 

Singapore, which assessed the effectiveness of an educational program based on an application for 

first-time parents during the postpartum period. They described as beneficial the access to information 

by audio and video, and the advice of the healthcare professional, and that they did not feel alone (10). 

Other research has found that the use of technology brings benefits to first-time mothers (29). 

The Amacompri software features innovative educational material, which facilitates motivation and easy 

learning. The use of audiovisuals is recommended to provide education to first-time mothers (30). 

On the other hand, the positive evaluation of this software has in common with other studies that its 

design, development, and application are based on a disciplinary theory (11,13, 31). This is consistent 

with the specific needs of the target audience and with the support provided by nursing (9). 

Within the limitations of the software, the lack of operationalization of care plan activities focused on a 

larger population of new mothers, covering the scale of cities or countries, was found. Then, to consider 

the scalability and diffusion of the software, new versions of the Amacompri software are expected to 

use artificial intelligence techniques such as records analysis, natural language processing, and 

scenario classification for task automation. 

Also, using this software in another context requires a cultural adaptation for the proper appropriation of 

technology as a tool to support care, as well as translation that considers the language variations of 

each country. 

Finally, to improve interoperability aspects, it is recommended to migrate to an microservices 

architecture that allows integration with other health care information systems and platforms. It is also 

recommended to analyze the latest standards that support the safe use of clinical systems to apply them 

in our software. Among them are: Data structure standards (32) such as ISO 18308 requirements for an 

electronic health record architecture; safety standards (33, 34) such as ISO 27799 information security 

management in health and protection standards (35) such us IEC 82304-1 health software: general 

requirements for product safety. 
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V. CONCLUSIONS  

The Amacompri software was designed based on Mercer's theory of becoming a mother, and has been 
technically validated (experts) and validated by population (first mothers), demonstrating its quality in 
both presentation and content.  

Its evaluation demonstrated its effectiveness in meeting the development objective. In this context, the 
Amacompri software meets multimedia requirements in the functional, technical-esthetic, and 
pedagogical aspects. 
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