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ABSTRACT 

Objective: The study aimed to identify the communication technologies used by prenatal nurses in Primary Health Care. Methods: 
This descriptive cross-sectional study was conducted with 97 nurses in 27 Primary Health Care Centers of Fortaleza, Ceará, 
Brazil. Data were collected from July to November 2016 through an author-developed questionnaire addressing sociodemographic 
issues and educational and communication technologies. Inclusion criteria were prenatal nurses with at least an eight-month 
experience and three months on the current job. Data were analyzed using the Statistical Package for the Social Sciences, version 
20.0. Results: Admission of pregnant women was not performed by 50.5% (49) of the nurses. Most nurses 70.5% (68) did not 
receive training on technology use and 81.4% (79) used SISPRENATAL. In all, 94.8% (92) of the participants used the electronic 
medical record and the prenatal record card. Conclusion: The main technologies used for monitoring pregnancy progress were 
the electronic medical record and the prenatal record card. There is notably a lack of training on technology for nurses.

Descriptors: Technology; Health Communication; Nursing; Prenatal Care; Primary Health Care.

RESUMO

Objetivo: O estudo objetivou identificar as tecnologias de comunicação utilizadas por enfermeiros no pré-natal na Atenção Primária 
à Saúde. Métodos: Estudo descritivo e de corte transversal realizado com 97 enfermeiros em 27 Centros de Atenção Primária à 
Saúde de Fortaleza, Ceará, Brasil. Os dados foram coletados de julho a novembro de 2016, por meio de um questionário elaborado 
pelos próprios pesquisadores, composto por questões sociodemógráficas e sobre tecnologias educacionais e comunicacionais. 
Os critérios de inclusão compreenderam enfermeiros executores do pré-natal, com experiência mínima de oito meses e há pelo 
menos três meses no serviço. Os dados foram analisados com programa Statistical Package for the Social Sciences, versão 
20.0. Resultados: A admissão de gestantes não foi realizada por 50,5% (49) dos enfermeiros. A maioria dos enfermeiros (70,5%; 
68) não recebeu treinamento para o uso das tecnologias e 81,4% (79) utilizavam o SISPRENATAL. No total, 94,8% (92) dos 
participantes utilizaram o prontuário eletrônico e o cartão de pré-natal na sua prática. Conclusão: As principais tecnologias 
apontadas para monitorar o progresso da gravidez foram o prontuário eletrônico e o cartão de pré-natal. Destacando-se a falta 
de treinamento para os enfermeiros em tecnologias.

Descritores: Tecnologia; Comunicação em Saúde; Enfermagem; Cuidado Pré-Natal; Atenção Primária à Saúde.
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RESUMEN

Objetivo: El objetivo del estudio ha sido identificar las tecnologías de comunicación utilizadas en el prenatal por enfermeros de la 
Atención Primaria de Salud. Métodos: Estudio descriptivo y de corte transversal realizado con 97 enfermeros de 27 Centros de 
Atención Primaria de Salud de Fortaleza, Ceará, Brasil. Se ha recogido los datos entre julio y noviembre de 2016 a través de un 
cuestionario elaborado por los propios investigadores con preguntas sociodemográficas y sobre las tecnologías educacionales y 
de comunicación. Los criterios de inclusión fueron enfermeros que trabajaban con prenatal, los que tenían experiencia mínima de 
ocho meses y por lo menos tres meses en el servicio. Se analizaron los datos con el programa Statistical Package for the Social 
Sciences, versión 20.0. Resultados: La admisión de embarazadas no ha sido realizada por el 50,5% (49) de los enfermeros. 
La mayoría de los enfermeros (70,5%; 68) no ha sido entrenado para el uso de las tecnologías y el 81,4% (79) utilizaban el 
SISPRENATAL. En el total, el 94,8% (92) de los participantes utilizaron el historial electrónico y la tarjeta de prenatal en su 
práctica. Conclusión: Las principales tecnologías señaladas para el monitoreo del progreso del embarazo han sido el historial 
electrónico y la tarjeta de prenatal. Se destaca la ausencia de entrenamiento sobre tecnologías para los enfermeros. 

Descriptores: Tecnología; Comunicación en Salud; Enfermería; Atención Prenatal; Atención Primaria de Salud.

INTRODUCTION

Prenatal care actions and technologies together favor the quality of care. However, they do not ensure quality 
due to the uncertainty of their use(1). In addition, the non-systematized inclusion and/or the inappropriate use of these 
technologies generate risks to users and undermine the effectiveness of the health system(2).

The type of care needed determines which technologies should be used(3). Therefore, the idea that technology 
involves, in addition to devices, the way in which knowledge is used to carry out actions and activities should be 
reinforced. Thus, a health technology is any intervention that may be used to promote health(4).

The presence of specific nursing technologies should be highlighted. Communication process technologies are 
mechanisms employed by professionals to act as mediators of therapeutic proposals or information provision, that 
is, mediators of the various forms in which professionals and patients relate(5).

In June 2000, Brazil’s Ministry of Health (MoH) implemented the Prenatal Care and Birth Humanization Program 
(Programa de Humanização do Pré-Natal e Nascimento – PHPN) and standardized care actions that should be 
carried out during pregnancy and postpartum(6). The initiative provides care to women during reproductive planning 
and advocates for the humanization of pregnancy, childbirth and postpartum care, thereby ensuring the children’s 
rights to be born free from diseases and to have a healthy growth and development(7).

The MoH Stork Network puts the women at the heart of the care process and ensures a safe pregnancy, childbirth 
and postpartum period. The official documents that regulate the Stork Network indicate the key agents and their 
roles, objectives, actions, goals, resources and indicators(8).

According to the Prenatal Care Guidelines and the basic actions recommended by the MoH, the following 
communication process technologies should be considered: pregnant woman’s admission, pregnant woman’s 
brochure, SISPRENATAL (a software used in Brazil for the recording of information about pregnant women and the 
monitoring and evaluation of prenatal and postpartum care), medical record, daily record book, protocols and means 
used for patient referral and educational actions(9). 

The communication technologies form bridges between information related to pregnancy and pregnant women 
and between health professionals and the population. A study conducted in Pakistan revealed the participation of 
Pakistani women in the activities of an Information and Communication Center that gave them access to health-
related information through online and offline resources(10).

Studies show that the use of new technologies in the communication process is efficient and assist in the health 
care of pregnant women. However, little is known about which communication technologies are used and how they 
can assist in the provision of prenatal care in primary health care services(11-15). 

The need for improvements in care and the reduction of inequalities in prenatal care is necessary for the 
consolidation of viable technologies for health promotion to identify limitations and enhance their adaptation to 
services. This cross-cutting approach to the use of technologies in prenatal care in the search for more problem-
solving actions is one of the principles supported by the National Health Promotion Policy as it contributes to the 
development of actions that may respond to social health needs(1,4,16)

In view of the considerations outlined above, the present study is relevant as it may contribute to the construction of 
knowledge on the subject and the development of more technologies. In addition, it may contribute to the improvement 
of technologies that already exist and improve the quality of care and management practice.

https://periodicos.unifor.br/RBPS/article/view/9882
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Thus, the present study aimed to identify the communication technologies used by prenatal nurses in Primary 
Health Care.

METHODS

This descriptive cross-sectional study was carried out in 27 Primary Health Care (PHC) centers located in the 
Administrative Region 6 of Fortaleza, Ceará, Brazil. This region has an estimated population of 600,000 inhabitants 
distributed in 29 neighborhoods that correspond to 42% of the territory of Fortaleza. The region has the largest 
amount of health services (27) in the city(17).

The estimated sample size was 102 nurses from a total of 138 nurses who work in the PHC centers. The final 
sample consisted of 97 nurses who met the inclusion criteria. The sample was determined based on the prevalence 
(P) of nurses (50%) who use several technologies and a sampling error of 5%.

In order to be included in the study, nurses should provide prenatal care and have at least an eight-month 
experience in prenatal care and three months working in the PHC center. Nurses with such experience are thought 
to have enough knowledge about the use of the technologies available in the service.

Data were collected from July to November 2016 using an author-developed questionnaire with 16 questions about 
the sociodemographic characterization of the participants (sex, marital status, religion, training, type of employment, 
and use of technologies), main technologies used by nurses in prenatal care and recommended technology structures 
to improve care (age, number of children, length of employment in the PHC center, weekly working hours in the PHC 
center, length of employment in profession, number of pregnant women registered in the PHC center, and number 
of pregnant women served by Community Health Workers  - CHW).

The data were entered, organized and processed in the Statistical Package for the Social Sciences (SPSS) 
version 20.0 and are presented in tables. The quantitative data were complemented with nurses’ accounts of the 
relationship between technology use and quality of prenatal care.

	 The data were analyzed descriptively using absolute and relative frequencies for categorical variables and 
mean and standard deviation for numerical variables. We estimated the prevalence of use of the following forms of 
communication technology for the delivery of prenatal care by nurses in the PHC centers from patient admission to 
follow-up: medical records, prenatal record card, educational material, daily record book, and SISPRENATAL.

Frequencies of the technologies used in educational activities and in decision making regarding pregnant women’s 
care were also described. Some questions in the questionnaire allowed more than one response. In addition, some 
questions were left unanswered. Therefore, some items presented values that did not match the sample size.

Differences in sex, age, academic degree, length of employment in profession, length of employment in the PHC 
center and type of employment between the nurses who used the technologies and those who did not were estimated. 

Differences between the categorical variables were estimated using Fisher’s Exact Test. Numerical variables 
were tested for normality using the Kolmogorov-Smirnov Test. Comparisons involving non-normal numerical variables 
(age p=0.002; length of employment in profession p<0.001) were performed using the Mann-Whitney U Test. The 
significance level was set at 5% in all analyses.

All the procedures performed in the present study involving human participants were in accordance with the ethical 
standards of the national research committee and with the 1964 Helsinki declaration and its later amendments or 
comparable ethical standards. Informed consent was obtained from all individual participants included in the study. 
The present research complies with the ethical precepts of Resolution 466/12 of the National Health Council(18) and 
was approved by the Research Ethics Committee (no.1.584.117).

RESULTS 

Most of the nurses (n=91; 93.8%) involved in the present study were women. The participants were predominantly 
aged 36-45 years (62.9%; n=61), with a mean age of 41.7±8.3 years.

Most of the participants were married (68%; n=66) and had a mean of 1.4±1 children. The mean length of 
employment in profession was 15.7±7.4 years. A little more than half of the nurses had a graduate degree (55%; 
n=53) and 22 (22%; n=21) had an undergraduate degree.

 About the type of employment, most of the participants (84.5%; n=82) were civil servants. The mean length 
of employment in the PHC center was 7.6±6.6 years and the mean weekly working hours were 36±5.3 hours. The 
nurses served a mean of 23.6±12.2 pregnant women and only 17.9±10.4 pregnant women were served by CHW.

In all, 68 (70.1%) nurses reported not having received any training to operate the technologies used in prenatal 
care. Of the 27.8% (n=27) of the nurses who received training, 37% (n=36) received electronic medical records 
training and 18.5% (n=18) received SISPRENATAL training.

https://periodicos.unifor.br/RBPS/article/view/9882
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Information about pregnant women were entered into SISPRENATAL database by 79 (81.4%) nurses and the 
others reported having difficulty entering the information. Admission of pregnant women as recommended by the 
Ministry of Health was not carried out by 49 (50.5%) nurses.

In all, 92 (94.8%) nurses used both the electronic medical record and the prenatal record card to record the 
actions and activities carried out during pregnancy care (Table I).

The electronic medical record (93.8%; n=91) and the prenatal record card (96.9%; n=94) were the main technologies 
used by nurses to monitor the progress of pregnancy during prenatal care (Table I).

Pregnant women’s absences from scheduled appointments were recorded by 58 (59.8%) nurses on the electronic 
medical record. In addition, 32 (33%) nurses created a daily record book to facilitate access to information and 26.8% 
(n=26) identified absences using information provided by CHW (Table I).

When there was a clinical need to refer the pregnant woman to another professional in the same center, nurses 
used a standardized form (54.6%; n=53) in the electronic medical record or even a prescription pad (47%; n=45); 
however, 74 (76.3%) nurses reported they never received counter-referral information.

As for other technologies used in educational activities, 47 (48.5%) nurses reported using information booklets, 
43 (44.3%) used pamphlets and 27 (27.8%) used videos. These technologies were provided by the Ministry of Health.

Regarding the technologies used for clinical decision making, 87 (89.7%) nurses reported using institutional 
protocols, 80 (82.5%) used manuals developed by the Ministry of Health and 51 (52.6%) used information from 
books (Table I).

Table I - Technologies used by nurses in prenatal care, Fortaleza, Ceará, Brazil, 2016. (n=97)

Variables with multiple responses n %
Technologies used to register the pregnant woman
    Electronic SISPRENATAL 79 81.4
    Print registration form for further registration at SISPRENATAL 18 18.6
    Electronic or paper-based medical record 27 27.8
    Other 7 7.2
Technologies used to monitor the progress of pregnancy during prenatal care
    SISPRENATAL 33 34.0
    Electronic or paper-based medical record 91 93.8
    Prenatal care record 94 96.9
    Daily record book 15 15.5
Technologies used to record information and monitor pregnant women
    SISPRENATAL 28 28.9
    Electronic medical record 92 94.8
    Prenatal care record 92 94.8
    Daily record book 26 26.8
Technology used to identify absent pregnant women
    Daily record book 32 33.0
    Medical record 58 59.8
    CHW 26 26.8
    Professionals’ planners 10 10.3
Technologies used in educational activities
    Videos 27 27.8
    Multimedia projector 14 14.4
    Pamphlets 43 44.3
    Informative booklet 47 48.5
    Other 40 41.2
Technologies used to support clinical decision making in pregnant women’s care
    Books 51 52.6
    Scientific articles 27 27.8
    Manuals 80 82.5
    Protocols 87 89.7
    Other 20 20.6

CHW: Community Health Workers
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There was a statistically significant relationship between the use of games in educational activities and the age 
of the nurses (p=0.021). The nurses who used games had a lower mean age (33.8±4.7) compared with the others 
(42.0±8.2).

There was also a statistically significant relationship between the use of applications in educational activities 
and the age of the nurses (p=0.015). The nurses who used applications had a lower mean age (31.3±7.2) compared 
with the others (42.0±8.1) (Table II).

When asked about the non-use of any technology, 38.1% (n=36) of the nurses said this had never happened; 
however, 13.4% (n=12) of the participants said they no longer conducted groups of pregnant women due to shortage 
of time – as they have to carry out patient admission activities – and the lack of motivation by the managers.

There was also a statistically significant relationship between use of scientific articles to support clinical decision 
making and the sex of the nurses (p=0.049). The prevalence of the use of scientific articles was higher among men 
(n=4; 66.7%) (Table II).

Similarly, the use of applications to support clinical decision making was statistically associated with the sex 
of the nurses (p=0.043). The prevalence of the use of applications was higher among men (n=2; 33.3%) (Table II).

It should be noted that the perinatal record was not used as it had been replaced by the electronic medical 
record in almost all the PHC centers. Only one annex building of one of the centers did not have a computer and 
therefore used paper-based records. It was not possible to estimate how many nurses held educational meetings 
and their periodicity.

The nurses were asked about the correlations between the use of technologies in the communication process 
and the quality of prenatal care. In all, 11 (11.3%) nurses did not state their point of view.

The nurses were asked to recommend communication technologies that could improve the quality of prenatal 
care. In all, 67 (69%) nurses recommended some technology, such as groups of pregnant women 13 (14.4%) and 
electronic records 12 (13.4%). It should be noted, however, that 27 (27.8%) nurses did not recommend any technology.

Table II - Use of games and applications in educational activities according to the age of the nurses, Fortaleza, 
Ceará, Brazil, 2016.

Games N Mean Age Standard Deviation p-value

    Yes 4 33.8 4.7
0.021

    No 93 42.0 8.2

Application N Mean Age Standard Deviation p-value

    Yes 3 31.3 7.2
0.015

    No 94 42.0 8.1

Source: Mann-Whitney U Test

DISCUSSION

The results revealed that the technologies most used by nurses in prenatal care were the electronic medical 
record and the prenatal record card. Referral to reference services was performed using standardized forms and 
many nurses did not receive information about the pregnant woman’s counter-referral.

During educational activities nurses used booklets, pamphlets and videos. With regard to clinical decision making, 
they reported using institutional protocols and manuals from the Ministry of Health.

Many pregnant women were left unserved by CHW, which hindered adherence to prenatal care. A study carried 
out in Southern Brazil showed that pregnant women who received home visits by community health workers started 
prenatal care at the beginning of pregnancy, attended a larger number of consultations and took more routine 
complementary exams(19).

The SISPRENATAL is a software used in Brazil for the recording of information on pregnant women and the 
monitoring and evaluation of prenatal and postpartum care provided by health services to pregnant women and 
newborns from the first consultation in the PHC center to in-hospital high risk care. The software also helps identify 
elements that characterize a high-risk pregnancy and assists in the recognition of complications that contribute to 
maternal and perinatal morbidity and mortality(20).

https://periodicos.unifor.br/RBPS/article/view/9882
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The SISPRENATAL and the medical record contain specific and important information that should be recorded 
regularly during pregnancy. The information recorded on the medical record allow practical comparisons between 
one consultation and another, thus favoring a rapid analysis of the progress of pregnancy(21).

The electronic medical record implemented in the city has some problems. According to the nurses, the system 
is time-consuming and depends on internet connection to work. In addition, it does not allow the identification of 
pregnant women who miss scheduled appointments. In view of these problems, some nurses have developed their 
own technologies to record information on pregnant women’s care.

The admission of pregnant women to Primary Health Care centers should involve careful listening. Professionals 
should carefully listen to pregnant women’s questions, anxieties and complaints to assess their vulnerabilities and 
tailor the care based on their needs(10).

Another important issue that deserves attention is that both referral and counter-referral of pregnant women 
are not standardized. The non-standardization of written communication in these processes can lead to mix-ups, 
confusion or even information gaps. Similarly, information on referrals to specialized care are recorded on both 
standardized records (59.8%) and prescription pads (38.1%), i.e., there is no standardization of the technologies 
used in this process.

The lack of technology standardization may be one of the factors that lead to a low rate of counter-referral of 
pregnant women and reveals a gap in interprofessional communication. Pregnant women referred to secondary 
health care services for high-risk care, for example, are brought there and do not return to primary health care. This 
situation hinders the continuity of primary care – it is known that, in addition to specialized care, pregnant women 
need primary care, especially in the postpartum period. Some professionals who were aware of this problem said they 
invited pregnant women to continue attending consultations in the PHC centers. Furthermore, they reported obtaining 
information about the consultations that took place in secondary health care services from the patients themselves.

A study carried out in a secondary and tertiary health care center located in Southeastern Brazil found that 
problems related to counter-referral were mainly due to excess demand, lack of time, lack of communication, lack of 
medium-complexity care services in the region, among other problems.  It should be noted that most of these problems 
are managerial problems and that the disorganization of care hinders pregnant women’s comprehensive care(22).

Despite the availability of several communication technologies, many nurses still do not have access to them. 
Investing in technology favors the provision of efficient and effective quality services, thus contributing to the 
improvement of care(3).

These recent actions, added to those previously implemented in prenatal care, present new challenges for health 
care teams and managers. Therefore, health professionals will increasingly need to use health technologies, which 
are relevant means for improving the health care of pregnant women and reducing health costs(2).

In a study of educational technologies used in the provision of prenatal care in Northeastern Brazil, a group of 
nurses conducted a game called “Maternal Knowledge Wheel” with 17 pregnant women attending two PHC centers. 
The game consisted of colored envelopes with questions and answers about labor, immediate postpartum period and 
breast care. Each correct answer was assigned a score, and for each wrong answer the participant should perform a 
given task. When wrong answers were given, the participants should roll a big dice that contained pictures indicating 
the task they should perform. The tasks were related to newborn care. The participants should simulate care using 
dolls, cribs, bathtubs, and other items(23).

The game aimed to improve pregnant women’s knowledge about pregnancy, delivery, postpartum period and 
newborn care. It contributed to the clarification of questions and experience sharing during prenatal care and improved 
nurses’ knowledge about the pregnant women they served. Educational games have been proven to facilitate 
nursing practice. These technologies have been effective in clarifying the main doubts of pregnant teenagers and 
encouraging breastfeeding(24).

A study carried out in PHC centers in Northeastern Brazil to assess pregnant women’s and nurses’ prenatal-
related knowledge revealed difficulties in the provision of prenatal care and misconceptions about care quality and 
satisfaction/dissatisfaction with the service provided(25). 

According to the participants of the study, careful listening, use of technological resources, comprehensive care 
and nurses’ attendance at consultations represented a quality prenatal care.

The most common technologies used by the nurses analyzed in the present study were information booklets 
(48.5%) and pamphlets (44.3%). It should be noted that these technologies were mostly used by the nurses aged 
over 31 years and those who have been working as nurses for more than three years. This finding demonstrates 
nurses’ need to invest more in new technologies for the delivery and management of prenatal care.
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The main technologies used to support clinical decision making in pregnant women’s care were manuals (82.5%) 
and protocols (89.7%) developed by the Ministry of Health and/or the Municipal Health Secretariat. A few nurses 
(27.8%) used scientific articles to support clinical decision making. Most of the nurses did not keep themselves 
updated with the latest evidence-based studies and just a few adhered to technologies available in websites and 
applications – even though they had access to computers and personal smartphones with internet connection. It 
should be noted that scientific articles published in journals can disseminate current information on health issues(26).

When asked about the correlation between the use of communication technologies and prenatal care quality, 
some of the nurses participating in the present study said that these technologies can improve pregnant women’s 
knowledge about pregnancy. As a result, pregnant women get more interested in adhering to prenatal care and feel 
responsible for their self-care. 

The importance of providing health education through group activities to promote comprehensive care should be 
highlighted. However, there is a need for re-evaluating the methodologies and practices used in groups of pregnant 
women(27).

A randomized clinical trial conducted between 2006 and 2008 examined the use of an audiovisual resource 
(Video Doctor Plus) to provide information to 410 pregnant smokers attending community-based prenatal clinics 
in the San Francisco Bay Area. Intervention participants (n=42) received 15-minute Video Doctor sessions for one 
month. The intervention produced a significant decrease in the number of days smoked and in cigarettes smoked 
per day. Technology was an efficacious adjunct to routine prenatal care as it promoted smoking reduction among 
pregnant smokers(28).

Thus, technology is an indispensable resource to improve prenatal care quantitively and qualitatively(23). Furthermore, 
public health nurses could adhere to and improve the use of specific interventions using social media(16,29-31).

The fact that it was not possible to investigate how technology is used in nurses’ daily practice constitutes a 
limitation of the present study. However, assessing the use of technology in prenatal care may help understand the 
processes of communication between pregnant women and health professionals and their impact on the quality of 
prenatal care. Technology contributes to the improvement of health care and the fulfillment of fundamental rights 
through disease prevention and health promotion actions.

In order to improve the capacity to solve prenatal care-related problems in Primary Health Care (PHC) and 
women’s adherence to prenatal care, health professionals should know and use health technologies and researchers 
should constantly evaluate the impacts of these technologies within this context.

CONCLUSION

The technologies most used by prenatal nurses were the electronic medical record and the prenatal record 
card. The nurses in the present study said that the Community Health Workers (CHW) also played an important 
role in the communication with pregnant women as they were closer to them and thus could intensify the provision 
of health care guidelines.

It should also be noted that just a few forms of technology were used to optimize the communication between nurses 
and pregnant women, between health professionals, and between other health professionals and pregnant women.
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