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RESUMO
Objetivo: identificar as tecnologias educacionais e as necessidades de autocuidado na gestação de alto risco. Método: revisão 
integrativa da literatura realizada no período de agosto de 2024 a janeiro de 2025. A busca dos estudos ocorreu nas bases de 
dados e bibliotecas virtuais: Pubmed/Medline, Scopus, SciELO, Biblioteca Virtual da Saúde, Web of Science, CINAHL e Embase. 
Resultados: a amostra foi composta por 23 estudos que identificaram que a tecnologia educacional mais utilizada para 
promoção do autocuidado às gestantes de alto risco foi aplicativo para smartphone. Além disso, as necessidades de autocuidado 
mais evidenciadas nessa população foram: apoio psicológico, monitoramento da glicemia, hábitos alimentares saudáveis, prática 
de atividade física e cessação do tabagismo. Conclusão: as tecnologias educacionais são ferramentas que contribuem para a 
promoção do autocuidado a gestantes de alto risco e para a prevenção de desfechos gestacionais desfavoráveis.
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INTRODUCTION

According to the World Health Organization (WHO), 
digital health is a field of knowledge and practice associated 
with the development and use of digital technologies in health 
care. In this context, educational technologies are being used 
more and more, as they promote the sharing of knowledge and 
guidance, with the aim of promoting health and preventing 
diseases or illnesses.1

Educational technologies are tools that enable the construction 
of knowledge and the transmission of information, in order to 
provide opportunities for self-care through the teaching-learning 
process. In the context of high-risk pregnancy, these tools can 
be used to promote the self-care of pregnant women, as they 
can help minimize the occurrence of unfavorable outcomes.2-3

Pregnancy is a physiological phenomenon which, in most 
cases, occurs without unfavorable outcomes for the mother 
and/or baby. However, when previous maternal illnesses 
are identified or even acquired during this period, such as 
pre-eclampsia, Systemic Arterial Hypertension (SAH) and 
Gestational Diabetes Mellitus (GDM), the risks to the health of 
the mother, fetus and/or newborn increase and, consequently, 
the pregnancy becomes high-risk.4 

In high-risk pregnancies, promoting self-care is a way 
of combating or minimizing unfavourable gestational 
complications, since self-care corresponds to caring for 
oneself and is characterized by the development of actions that 
individuals carry out to maintain life, health and well-being.4

It is important to identify educational technologies and self-
care needs in high-risk pregnancies, since a previous search 
of the scientific literature revealed gaps in knowledge on this 
subject. This research could help to fill these gaps. 

In view of the above, its results could have a positive 
impact on maternal and child health, as they could support 
the implementation of interventions aimed at promoting self-
care during pregnancy. This study aims to identify educational 
technologies and self-care needs in high-risk pregnancies.

METHOD

This is an integrative literature review, carried out between 
August 2024 and January 2025, through the following stages: 
1) Identification of the topic; 2) Selection of the research 
question; 3) Establishment of inclusion and exclusion criteria; 
4) Categorization of the data; and 5) Interpretation of the 
results and presentation of the review.5
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After carrying out the search, the studies were exported 
to the EndNote reference management software in order to 
remove duplicate articles. The studies were then sent to the 
Rayyan application, which also helped to remove duplicates, 
as well as archiving and organizing the studies. The titles and 
abstracts were then read by two independent researchers. The 
selected articles were read in full. 

Data was collected using an instrument designed for this 
research, with the following variables relating to the studies: 

title, year of publication, country of publication, objective, 
method, level of evidence, methodological rigor and self-care 
needs of high-risk pregnant women.

The results were interpreted, analyzed and presented 
descriptively through a discussion based on the scientific 
literature. The level of evidence of the studies was defined 
according to the guide to evidence-based practice in nursing: 
Level I - systematic review, meta-analysis or clinical guidelines 
of randomized controlled clinical trials; Level II - randomized 

Chart 1 - Search strategies applied to databases and virtual libraries. Recife, PE, Brazil, 2025

Database/Virtual Library Strategy

Pubmed/Medline
(Pregnancy, High-Risk OR Pregnancy Complications) AND (Self Care OR Self-Care Units) 
AND (Health Promotion OR Disease Prevention OR Educational Technology)

Scopus
(Pregnancy Complications) AND (Self Care) AND (Health Promotion) 
OR (Disease Prevention ) OR (Educational Technology)

SciELO
ALL ( ( pregnancy, AND high-risk OR pregnancy AND complications AND self AND care OR self-care AND 
units AND health AND promotion OR disease AND prevention OR educational AND technology ) )

BVS
(Pregnancy Complications) AND (Self Care ) AND (Health Promotion ) 
OR (Disease Prevention ) OR (Educational Technology)

Web of Science
ALL=((Pregnancy, High-Risk OR Pregnancy Complications) AND (Self Care OR Self-Care 
Units) AND (Health Promotion OR Disease Prevention OR Educational Technology))

CINAHL
(Pregnancy, High-Risk OR Pregnancy Complications) AND (Self Care OR Self-Care Units) 
AND (Health Promotion OR Disease Prevention OR Educational Technology)

Embase
((‘pregnancy complication’/exp OR ‘pregnancy complication’) AND ‘self care’ AND 
‘health promotion’ OR ‘prophylaxis’) AND ‘educational technology’

Source: Prepared by the authors

The guiding question for the integrative review was 
constructed based on the PICo strategy, with P being the 
“Population” (High-risk pregnant women); I being the 
“Phenomenon of interest” (Self-care needs and Educational 
technologies); and Co being the “Context” (High-risk 
pregnancy): What are the educational technologies and self-
care needs in high-risk pregnancy?

Primary or secondary studies were included, published in 
any language, with no time frame and which answered the 
research question. Protocols, letters to the editor, proceedings 
of scientific events, books, book chapters, theses, dissertations, 
monographs and editorials were excluded. 

The search was carried out using remote access to the 
Virtual Private Network (VPN) of the Portal Periódicos of 

the Coordination for the Improvement of Higher Education 
Personnel (CAPES), in the following databases and virtual 
libraries: Pubmed/Medline, Scopus, Scientific Electronic 
Library Online (SciELO), Virtual Health Library (BVS), Web 
of Science, Cumulative Index to Nursing and Allied Health 
Literature (CINAHL) and Embase.

The search strategy was initially used in Pubmed/Medline 
and adapted for other databases and virtual libraries, with 
descriptors in English, Spanish and Portuguese, indexed 
in the Health Sciences Descriptors (DeCS) and Medical 
Subject Headings (MeSH). In addition, the descriptors were 
cross-referenced using the Boolean operators AND and OR 
for the additive and restrictive combination of terms, as 
shown in Table 1. 
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controlled clinical trial; Level III - evidence from well-designed 
clinical trials without randomization; Level IV - well-designed 
cohort and case-control study; Level V - systematic review of 
descriptive and qualitative studies; Level VI - descriptive or 
qualitative study; and Level VII - opinion of authorities and/

or expert report. 6 Methodological rigor was assessed using 
the Critical Appraisal Skills Program (CASP).

The description of the search and selection of studies will 
be presented in the Preferred Reporting Items for Systematic 
Review and Meta--Analynes (PRISMA) flowchart (Figure 1).

Figure 1 - PRISMA flowchart. Recife, PE, Brazil, 2025

RESULTS

Twenty-three studies were selected to make up the final 
sample. The majority were published in 2007 (n=3; 13.04%), 
2015 (n=3; 13.04%) and 2017 (n=3; 13.04%), in the United 
Kingdom (n=6; 30.43%). In addition, the descriptive study, 
which corresponds to level of evidence VI, was the most 
prevalent (n= 11; 60.86%). 

The educational technology most used to promote self-care 
for this population was a smartphone app (n=3; 21.73%). With 
regard to the self-care needs of high-risk pregnant women, 
the most emphasized were: psychological support, blood 
glucose monitoring, healthy eating habits, physical activity 
and smoking cessation (Chart 2). 
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Table 2 - Summary of the results from the study sample.

Title, year and 
country of publication Study method/Level of evidence Self-care needs/

Educational technology

Maternal blood pressure adaptation 
in the first trimester of pregnancy 
(2010, United States).7

Method: Retrospective comparative study.

Level of evidence: Level IV

Educational technology: not specified. 

Self-care needs: regular monitoring 
of blood pressure; recognition 
of the signs of hypertension; 
adherence to medical advice.

Smoking cessation in pregnancy: a self-
help approach (1985, United States).8

Method: Experimental study.

Level of evidence: Level II

Educational technology: information 
leaflets and practical guides. 

Self-care needs: smoking cessation. 

The effect of education through mobile 
phone short message service on promoting 
self-care in pre-diabetic pregnant women: A 
randomized controlled trial (2020, Iran).9

 Method: Randomized clinical trial.

Level of evidence: Level II

Educational technology: Short 
Message Service (SMS). 

Self-care needs: regular physical 
activity; adopting healthy eating habits; 
monitoring capillary glycemia.

Is intensive counseling in maternity 
care feasible and effective in promoting 
physical activity among women at risk 
for gestational diabetes? Secondary 
analysis of a cluster randomized NELLI 
study in Finland (2012, Finland).10

Method: Experimental study.

Level of evidence: Level II

Educational technology: not specified. 

Self-care needs:
regular physical activity to prevent 
gestational diabetes; ongoing 
guidance and support. 

Development, feasibility and acceptability 
of a self-efficacy-enhancing smartphone 
application among pregnant women with 
gestational diabetes mellitus: single-arm 
pilot clinical trial (2022, Oman).11

Method: Intervention study.

Level of evidence: Level III

Educational technology: 
smartphone application. 

Self-care needs: monitoring blood 
glucose levels; healthy habits to prevent 
complications; adherence to treatment.

Service evaluation of diabetes management 
during pregnancy in a regional maternity 
hospital: potential scope for increased 
self-management and remote patient 
monitoring through mHealth solutions 
(2019, United Kingdom).12

 Method: Descriptive study.

Level of evidence: Level VI 

Educational technology: use 
of mobile devices. 

Self-care needs: practicing healthy habits.

Setting and techniques for monitoring 
blood pressure during pregnancy 
(2020, United Kingdom).13

 Method: Systematic review of 
randomized clinical trials.

Level of evidence: Level I

Educational technology: not specified.

Self-care needs: blood 
pressure monitoring.

Antenatal management of gestational 
diabetes mellitus can improve neonatal 
outcomes (2016, Australia).14

 Method: Cross-sectional study.

Level of evidence: Level VI

Educational technology: not specified.

Self-care needs: adherence to specific 
diets; physical exercise; regular 
monitoring of glucose levels.

Prenatal psychological distress and 
access to mental health care in the 
ELFE cohort (2015, France).15

Method: Cross-sectional study.

Level of evidence: Level VI

Educational technology: not specified. 

Needs: continuous psychological 
support during pregnancy; early 
identification of psychological stress.
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Title, year and 
country of publication Study method/Level of evidence Self-care needs/

Educational technology

Changing perspectives in pre-existing 
diabetes and obesity in pregnancy: 
maternal and infant short- and long-term 
outcomes (2014, United States).16

Method: Literature review. 

Level of evidence: Level VI

Educational technology: not specified. 

Self-care needs: regular monitoring of 
glucose levels; adherence to specific 
diets; adequate physical activity.

Successful interventions for smoking cessation 
in pregnancy (2007, United States).17

Method: Literature review.

Level of evidence: Level VI

Educational technology: telephone 
counseling sessions. 

Self-care needs: smoking cessation; 
psychological support.

Management of type 1 diabetes 
in pregnancy: update on lifestyle, 
pharmacological treatment, and novel 
technologies for achieving glycaemic 
targets (2023, United Kingdom).18

Method: Literature review.

Level of evidence: Level VI

Educational technology: not specified.

Self-care needs: continuous 
blood glucose monitoring;
specific dietary adjustments; 
adequate physical activity.

Becoming the best mom that I can: 
women’s experiences of managing 
depression during pregnancy—a 
qualitative study (2007, Canada).19

Method: Qualitative study.

Level of evidence: Level VI

Educational technology: not specified.

Self-care needs: recognizing the 
mental health problem.

The impact of obstetric risk factors and 
socioeconomic characteristics on utilization 
of antenatal care (1998, Sweden).20

Method: Case-control study.

Level of evidence: IV 

Educational technology: not specified.

Self-care needs: adequate 
monitoring of maternal health; 
access to regular antenatal care; 
psychological and social support.

Australian Pregnant Women’s 
Awareness of Gestational Weight Gain 
and Dietary Guidelines: Opportunity 
for Action (2016, Australia).21

Method: Cross-sectional study.

Level VI

Educational technology: not specified.

Self-care needs: education about 
adequate gestational weight 
gain; continuous monitoring of 
weight gain during pregnancy.

Mobile App for Women with Gestational 
Diabetes: A Study Protocol for a Multicenter 
Randomized Clinical Trial (2017, Norway).22

Method: Randomized clinical trial.

Level of evidence: Level II

Educational technology: Pregnant+ 
mobile application.

Self-care needs: continuous blood 
glucose monitoring; psychological 
support; education on healthy eating.

Lifestyle interventions for the 
treatment of women with gestational 
diabetes (2017, New Zealand).23

Method: Systematic review.

Level of evidence: Level I

Educational technology: not specified.

Self-care needs: adherence to dietary 
guidelines; regular physical activity; 
monitoring blood glucose levels.

Mobile health as a primary mode of 
intervention for women at risk of or 
diagnosed with gestational diabetes mellitus: 
a scoping review (2022, United Kingdom).24

Method: Scoping review.

Level of evidence: Level VI

Educational technology: 
mobile applications.

Self-care needs: continuous blood 
glucose monitoring; psychological 
support; education on healthy 
eating; adequate physical activity.
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DISCUSSION

Most of them were published more than five years ago, 
which shows that there is little interest in developing research 
on this subject. In addition, although there is a diversity of 
countries of publication, none of them were carried out in 
Brazil. However, around 15% of pregnancies in the country 
are high-risk, which corresponds to approximately 470,000 
pregnancies a year, and this is an important public health 
problem in the country.30 

This study identified educational technologies and self-care 
needs to promote self-care for high-risk pregnant women. The 
most common self-care needs in this group were psychological 
support, blood glucose monitoring, healthy eating habits, 
physical activity and smoking cessation.9-12,14-18,20,22-25,27-28

Two studies in the sample state that stress is a predominant 
factor in high-risk pregnant women, which can lead to 
gestational complications and harm to the mother and fetus.15,28 
In view of this, one form of self-care used for emotional control 
is psychological support, which can be carried out through 
guidance on emotional control, with a view to reducing stress 
and anxiety in pregnant women.24

Monitoring blood glucose is also a self-care need 
experienced by the group under study, according to the 
research found. This monitoring occurs mainly in pregnant 
women diagnosed with GDM. In addition to strict blood 
glucose control, they need to incorporate self-care routines, 
physical activity and healthy eating habits. Therefore, guidance 
and incentives for healthy practices should take place at all 
prenatal consultations.10,14-15,25 

Title, year and 
country of publication Study method/Level of evidence Self-care needs/

Educational technology

The management of type 1 and 
type 2 diabetes in pregnancy 
(2015,United Kingdom).25

Method: Literature review.

Level of evidence: Level VI 

Educational technology: not specified.

Self-care needs: rigorous monitoring 
of blood glucose levels.

A survey of knowledge, attitude and 
practice of malaria management among 
pregnant women from two health care 
facilities in Nigeria (2007, Nigeria).26

Method: Cross-sectional study.

Level of evidence: Level IV

Educational technology: not specified.

Self-care needs: education on malaria 
prevention and treatment;
proper use of mosquito 
nets and repellents;
regular medical follow-up;
adherence to prescribed treatment.

A randomized lifestyle intervention 
preventing gestational diabetes: effects 
on self-rated health from pregnancy 
to postpartum (2018, Finland).27

Method: Randomized clinical trial.

Level of evidence: Level II

Educational technology: not specified.

Self-care needs: education about healthy 
eating; promotion of regular physical 
activity; psychological support.

A psychometric systematic review of self-
report instruments to identify anxiety in 
pregnancy (2015, United Kingdom).28

Method: Systematic review.

Level of evidence: Level V 

Educational technology: not specified.

Self-care needs: mental health 
monitoring; psychological support; 
stress management education.

Remote monitoring of blood pressure 
to reduce the risk of preeclampsia 
related complications with an 
innovative use of mobile technology 
(2016, United Kingdom).29

Method: Intervention study.

Level of evidence: Level III

Educational technology: mobile 
technology for remote blood 
pressure monitoring. 

Self-care needs: regular monitoring of 
blood pressure; education about signs and 
symptoms of hypertension; psychological 
support; regular medical follow-up.

Source: prepared by the authors.
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In addition, physical activity and healthy eating habits can 
also help prevent other pathologies and clinical conditions, 
such as hypertensive syndromes, obesity, overweight, 
dyslipidemia, among others.31

Smoking cessation during pregnancy is also a practice 
encouraged in actions to promote self-care,8,17 since it can 
cause complications such as prematurity, alterations in the 
development of the fetus’ brain and restricted uterine growth.31

The results of this study show a trend towards the use of 
educational technologies to support the health and education 
of pregnant women, which can be explained by the fact that 
these tools are powerful instruments for promoting autonomy, 
constant monitoring and health education.9

Most of the studies in the sample indicate that the use 
of educational technologies, such as smartphone apps, can 
improve the monitoring of conditions such as gestational 
hypertension, GDM, smoking, drug use and other 
complications associated with high-risk pregnancy.9,11-12,22,24,29 
These technological resources allow pregnant women to 
monitor their conditions and keep a digital diary of symptoms, 
which can facilitate the early detection of complications.11

However, it is clear that these applications were developed 
in foreign countries,9,11-12,22,24,29 and adaptations are needed for 
their use in the Brazilian scenario, given the particularities 
and the lack of studies carried out in Brazil in the sample. 

One study points out that the construction of educational 
technologies to promote self-care for high-risk pregnant 
women has great potential to improve control over their health, 
reduce complications and promote health education. However, 
for these technologies to be truly effective, they need to be 
adapted to the individual needs of pregnant women.24

Although the literature suggests that many high-risk 
pregnant women are willing to use technological resources, 
acceptance of new technologies can be affected by various 
factors, such as levels of digital literacy, internet access and 
confidence in the platforms used. Pregnant women of advanced 
maternal age, or those with little familiarity with the use 
of smartphones and apps, may find it difficult to navigate 
technological platforms, which could compromise the success 
of the intervention.9 

It is important that these technological platforms are 
aligned with traditional educational support. Technologies 
for promoting self-care offer advantages such as remote 
monitoring and personalization of care; however, studies 
show that they should not replace face-to-face follow-up 
with a health professional, especially in the case of high-risk 
pregnant women.8,13

The integration of educational technology with traditional 
monitoring shows promising results. In addition, consultations 
should be used as an opportunity to include technology in the 
promotion of self-care, through teaching about the use of the 
tool and health education about its importance.18

In this study, information leaflets and practical guides 
were also the educational technologies used in educational 
support,8 but these were the least prevalent, which reinforces 
the fact that printed tools are being used less and less. 

The data from this study also points to the need to assess 
the long-term impact of educational technologies. Most of 
the studies in the sample focus on the immediate effects 
of these technologies, such as improved monitoring and 
computerization.18 However, it is essential to investigate how 
the use of these tools can affect maternal and neonatal health 
in terms of reducing postpartum complications or the impact 
on fetal development. 

All the educational technologies highlighted emphasized 
the promotion of self-care. These pregnant women face 
physical, emotional and social challenges that demand special 
attention to their individual needs. Women’s autonomy is 
strengthened when they understand the care needed to make 
informed decisions about their health, since many do not have 
detailed knowledge of their clinical conditions and possible 
complications.11

CONCLUSION

Educational technologies and the self-care needs of high-
risk pregnant women were identified. Smartphone apps were 
the most prominent technologies, while psychological support, 
blood glucose monitoring, healthy eating habits, physical 
activity and smoking cessation were the most prevalent 
self-care needs.

A limitation of the study is the diversity of methods used 
in the studies that made up the sample, which may have led 
to a variety in the synthesis of results. 

The findings contribute to strengthening health education 
actions for high-risk pregnant women, with a view to promoting 
health and preventing gestational problems. Furthermore, 
further research is suggested to assess the long-term impact 
of these technologies on maternal and neonatal health. 

ACKNOWLEDGMENTS

To the Foundation for the Support of Science and 
Technology of the State of Pernambuco (FACEPE) - FACEPE 



Silva et al. 9

Notice 01/2025 - Institutional Program for Scientific Initiation 
Scholarships (PIBIC). 

REFERENCES

1.	 Araújo KC, Souza ACD, Silva ADD, Weis, AH. Tecnologias 
educacionais para abordagens de saúde com adolescentes: 
revisão integrativa. Acta Paul. Enferm. [Internet]. 2022 
[acesso em 20 de março 2025];35:eAPE003682. Disponível 
em: https://doi.org/10.37689/acta-ape/2022AR03683.

2.	 Nevez PVT, Rodrigues ILA, Pereira AA, Andrade EGRD, 
Nogueira LMV, Maia RP, Moraes CMDS. Tecnologia 
educativa sobre infecção do trato urinário para gestantes 
ribeirinhas: construção compartilhada. Cogitare Enferm. 
[Internet]. 2023 [acesso em 20 de março 2025];28:e87352. 
Disponível em: https://doi.org/10.1590/ce.v28i0.87352. 

3.	 Oliveira YSPC, Costa R, Lima MMD, Velho MB, Gomes 
IEM, Wilhelm LA, Coelho LPI. Infográfico para gestantes 
e acompanhantes: tecnologia educacional no contexto do 
atendimento obstétrico. Cogitare Enferm. [Internet]. 2023 
[acesso em 20 de março 2025];28:e87939. Disponível em: 
https://doi.org/10.1590/ce.v28i0.87939.

4.	 Mendes RCMG, Holanda PCM, Pontes CM, Mangueira 
SO, Linhares FMP. Sistema de Enfermagem apoio-
educação na promoção do autocuidado a gestante de alto 
risco: Revisão Integrativa. Rev. Min. Enferm. [Internet]. 
2023 [acesso em 20 de março 2025];27:e-1500. Disponível 
em: https://doi.org/10.35699/2316-9389.2023.38505.

5.	 Whittemore R, Knafl K. The integrative review: updated 
methodology. J. Adv. Nurs. [Internet]. 2005 [cited 2025 
mar 20];52(5). Available from: https://doi.org/10.1111/
j.1365-2648.2005.03621.x

6.	 Melnyk BM, Fineout-Overholt E. Evidence-based practice 
in nursing and healthcare: A guide to best practice. 
Baltimare: LWW; 2011.

7.	 Adamczak JE, Wolf EJ. Maternal blood pressure 
adaptation in the first trimester of pregnancy. Am. J. 
Perinatol. [Internet]. 2010 [cited 2025 mar 20];27(04). 
Available from: https://doi.org/10.1055/s-0029-1243305.

8.	 Aaronson NK, Ershoff DH, Danaher BG. Smoking 
cessation in pregnancy: a self-help approach. Addict. 
Behav. [Internet]. 1985 [cited 2025 mar 20];10(1). Available 
from: https://doi.org/10.1016/0306-4603(85)90060-7.

9.	 Abbaspoor Z, Amani A, Afshari P, Jafarirad S. The effect 
of education through mobile phone short message service 
on promoting self-care in pre-diabetic pregnant women: 
A randomized controlled trial. J. Telemed. Telecare 

[Internet]. 2020 [cited 2025 mar 20];26(4). Available from: 
https://doi.org/10.1177/1357633X18791419.

10.	 Aittasalo M, Raitanen J, Kinnunen TI, Ojala K, Kolu P, 
Luoto R. Is intensive counseling in maternity care feasible 
and effective in promoting physical activity among women 
at risk for gestational diabetes? Secondary analysis of a 
cluster randomized NELLI study in Finland. Int. J. Behav. 
Nutr. Phys. Act. [Internet]. 2012 [cited 2025 mar 20];9(104). 
Available from: https://doi.org/10.1186/1479-5868-9-104.

11.	 Al Hashmi I, Alsabti H, Al Omari O, Al Nasseri Y, 
Khalaf A. Development, feasibility and acceptability of a 
self-efficacy-enhancing smartphone application among 
pregnant women with gestational diabetes mellitus: 
single-arm pilot clinical trial. BMC Pregnancy Childbirth. 
[Internet]. 2022 [cited 2025 mar 20];22. Available from: 
https://doi.org/10.1186/s12884-022-04684-1.

12.	 Alqudah A, McMullan P, Todd A, O’Doherty C, McVey 
A, McConnell M, et al. Service evaluation of diabetes 
management during pregnancy in a regional maternity 
hospital: potential scope for increased self-management 
and remote patient monitoring through mHealth 
solutions. BMC Health Serv. Res. [Internet]. 2019 [cited 
2025 mar 20]19. Available from: https://doi.org/10.1186/
s12913-019-4471-9

13.	 Ashworth DC, Maule SP, Stewart F, Nathan HL, Shennan 
AH, Chappell LC. Setting and techniques for monitoring 
blood pressure during pregnancy. Cochrane Database 
Syst. Rev. [Internet]. 2020 [cited 2025 mar 20];8. Available 
from: https://doi.org/10.1002/14651858.CD012739.pub2.

14.	 Au CPY, Raynes-Greenow CH, Turner RM, Carberry AE, 
Jeffery HE. Antenatal management of gestational diabetes 
mellitus can improve neonatal outcomes. Midwifery. 
[Internet]. 2016 [cited 2025 mar 20];34. Available from: 
https://doi.org/10.1016/j.midw.2016.01.001

15.	 Bales M, Pambrun E, Melchior M, Glangeaud-Freudenthal 
NM, Charles MA, Verdoux H, et al. Prenatal psychological 
distress and access to mental health care in the ELFE 
cohort. Eur. Psychiatry. [Internet]. 2015 [cited 2025 
mar 20];30(2). Available from: https://doi.org/10.1016/j.
eurpsy.2014.11.004

16.	 Barbour LA. Changing perspectives in pre-existing 
diabetes and obesity in pregnancy: maternal and 
infant short- and long-term outcomes. Curr. Opin. 
Endocrinol. Diabetes Obes. [Internet]. 2014 [cited 2025 
mar 20];21(4). Available from: https://doi.org/10.1097/
MED.0000000000000079.

17.	 Barron J, Petrilli F, Strath L, McCaffrey R. Successful 
interventions for smoking cessation in pregnancy. 

https://doi.org/10.37689/acta-ape/2022AR03683
https://doi.org/10.1590/ce.v28i0.87352
https://doi.org/10.1590/ce.v28i0.87939
https://doi.org/10.35699/2316-9389.2023.38505
https://doi.org/10.1111/j.1365-2648.2005.03621.x
https://doi.org/10.1111/j.1365-2648.2005.03621.x
https://doi.org/10.1016/0306-4603(85)90060-7
https://doi.org/10.1177/1357633X18791419
https://link.springer.com/article/10.1186/s12884-022-04684-1#auth-Yusra-Nasseri-Aff4
https://link.springer.com/article/10.1186/s12884-022-04684-1#auth-Atika-Khalaf-Aff1-Aff5
https://doi.org/10.1002/14651858.CD012739.pub2
https://doi.org/10.1016/j.midw.2016.01.001
https://doi.org/10.1016/j.eurpsy.2014.11.004
https://doi.org/10.1016/j.eurpsy.2014.11.004


Educational technologies and self-care needs in high-risk pregnancy: an integrative review10

MCN Am J Matern Child Nurs. [Internet]. 2007 [cited 
2025 mar 20];32(1). Available from: https://journals.
lww.com/mcnjournal/abstract/2007/01000/successful_
interventions_for_smoking_cessation_in.9.aspx.

18.	 Benhalima K, Beunen K, Siegelaar SE, Painter R, Murphy 
HR, Feig DS, et al. Management of type 1 diabetes 
in pregnancy: update on lifestyle, pharmacological 
treatment, and novel technologies for achieving glycaemic 
targets. Lancet Diabetes Endocrinol. [Internet]. 2023 
[cited 2025 mar 20];11(7). Available from: https://
www.thelancet.com/journals/landia/article/PIIS2213-
8587(23)00116-X/abstract.

19.	 Bennett HA, Boon HS, Romans SE, Grootendorst 
P. Becoming the best mom that I can: women’s 
experiences of managing depression during pregnancy–a 
qualitative study. BMC Women’s Health. [Internet]. 
2007 [cited 2025 mar 20];7. Available from: https://doi.
org/10.1186/1472-6874-7-13.

20.	 Berglund A, Lindmark G. The impact of obstetric risk 
factors and socioeconomic characteristics on utilization 
of antenatal care. J. Public Health Med. [Internet]. 1998 
[cited 2025 mar 20];20(4). Available from: https://doi.
org/10.1093/oxfordjournals.pubmed.a024802.

21.	 Bookari K, Yeatman H, Williamson M. Australian 
Pregnant Women’s Awareness of Gestational Weight 
Gain and Dietary Guidelines: Opportunity for 
Action. J. Pregnancy. [Internet]. 2016 [cited 2025 
mar 20];2016(1):8162645. Available from: https://doi.
org/10.1155/2016/8162645.

22.	 Borgen I, Garnweidner-Holme LM, Jacobsen AF, Bjerkan 
K, Fayyad S, Joranger P, et al. Smartphone application for 
women with gestational diabetes mellitus: a study protocol 
for a multicentre randomised controlled trial. BMJ Open. 
[Internet]. 2017 [cited 2025 mar 20]; 7(3):e013117. Available 
from: https://doi.org/10.1136/bmjopen-2016-013117.

23.	 Brown J, Alwan NA, West J, Brown S, McKinlay CJ, Farrar 
D, et al. Lifestyle interventions for the treatment of women 
with gestational diabetes. Cochrane Database Syst. Rev. 
[Internet]. 2017 [cited 2025 mar 20];5. Available from: 
https://doi.org/10.1002/14651858.CD011970.pub2.

24.	 Edwards KJ, Maslin K, Andrade J, Jones RB, Shawe J. 
Mobile health as a primary mode of intervention for 
women at risk of or diagnosed with gestational diabetes 
mellitus: a scoping review. JBI Evid. Synth. [Internet]. 

2022 [cited 2025 mar 20];20(9). Available from: https://
doi.org/10.11124/JBIES-21-00294.

25.	 Egan AM, Murphy HR, Dunne FP. The management of 
type 1 and type 2 diabetes in pregnancy. QJM: Int. J. Med. 
[Internet]. 2015 [cited 2025 mar 20];108(12). Available 
from: https://doi.org/10.1093/qjmed/hcv060.

26.	 Enato EF, Okhamafe AO, Okpere EE. A survey of 
knowledge, attitude and practice of malaria management 
among pregnant women from two health care facilities 
in Nigeria. Acta Obstet. Gynecol. Scand. [Internet]. 2007 
[cited 2025 mar 20];86(1). Available from: https://doi.
org/10.1080/00016340600984670.

27.	 Engberg E, Stach-Lempinen B, Rönö K, Kautiainen 
H, Eriksson JG, Koivusalo SB. A randomized lifestyle 
intervention preventing gestational diabetes: effects 
on self-rated health from pregnancy to postpartum. J. 
Psychosom. Obstet. Gynaecol. [Internet]. 2018 [cited 2025 
mar 20];39(1). Available from: https://doi.org/10.1080/01
67482X.2017.1286642.

28.	 Evans K, Spiby H, Morrell CJ. A psychometric systematic 
review of self-report instruments to identify anxiety in 
pregnancy. J. Adv. Nurs. [Internet]. 2015 [cited 2025 mar 
20];71(9). Available from: https://doi.org/10.1111/jan.12649.

29.	 Ganapathy R, Grewal A, Castleman JS. Remote monitoring 
of blood pressure to reduce the risk of preeclampsia 
related complications with an innovative use of mobile 
technology. Pregnancy Hypertens. [Internet]. 2016 [cited 
2025 mar 20];6(4). Available from: https://doi.org/10.1016/j.
preghy.2016.04.005.

30.	 Ministério da Saúde (BR). Secretaria de Atenção à Saúde. 
Critérios e parâmetros para o planejamento e programação 
de ações e serviços de saúde no âmbito do Sistema Único 
de Saúde [Internet]. 1. ed. Brasília: Ministério da Saúde; 
2015 [acesso em 20 de março 2025]. Disponível em: https://
www.gov.br/saude/pt-br/acesso-a-informacao/gestao-do-
sus/programacao-regulacao-controle-e-financiamento-
da-mac/programacao-assistencial/arquivos/caderno-1-
criterios-e-parametros-assistenciais-1-revisao.pdf.

31.	 Toquinto SM, Berglas NF, McLemore MR, Delgado A, 
Roberts SC. Pregnant women’s acceptability of alcohol, 
tobacco, and drug use screening and willingness to 
disclose use in prenatal care. Women’s Health Issues. 
[Internet]. 2020 [cited 2025 mar 20];30(5). Available from: 
https://doi.org/10.1016/j.whi.2020.05.004.

https://doi.org/10.1093/oxfordjournals.pubmed.a024802
https://doi.org/10.1093/oxfordjournals.pubmed.a024802
https://doi.org/10.1155/2016/8162645
https://doi.org/10.1155/2016/8162645
https://doi.org/10.1136/bmjopen-2016-013117
https://doi.org/10.1002/14651858.CD011970.pub2
https://doi.org/10.1093/qjmed/hcv060
https://doi.org/10.1080/00016340600984670
https://doi.org/10.1080/00016340600984670
https://doi.org/10.1080/0167482X.2017.1286642
https://doi.org/10.1080/0167482X.2017.1286642
https://doi.org/10.1111/jan.12649
https://doi.org/10.1016/j.preghy.2016.04.005
https://doi.org/10.1016/j.preghy.2016.04.005
https://doi.org/10.1016/j.whi.2020.05.004

