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A B S T R A C T   

Objective: To assess the effect of a rapid training intervention on the knowledge of health providers and the provision of preconception care in 
primary health care services. 
Methods: Randomized community trial in eight primary health care facilities (four were randomly allocated to the intervention group and four to the 
control group) in 2020 in Brazil. The intervention consisted of rapid training in preconception health for all health providers in the intervention 
group. Health providers who had medicine and nursing backgrounds answered structured questionnaires about their knowledge and practices of 
preconception health-related topics, and reproductive-age women attending the services completed a questionnaire about their experience with 
preconception care in pre- and postintervention (three months after the intervention) periods. 
Findings: The level of knowledge among health providers increased after the intervention, but providing information about preconception care and 
prescribing folic acid showed no significant change, with the exception of screening for future pregnancy intention. 
Key conclusions and implications for practice: Although the knowledge of health providers on preconception care is a fundamental requirement for its 
provision in primary health care settings, rapid training focused on preconception health topics was not sufficient to change their practices, with the 
exception of pregnancy intention screening, which experienced a slight increase after the training. It appears that additional elements, such as the 
reorganization of primary health care services to prioritize non-pregnant women, the development and implementation of specific guidelines, along 
with strategies for the dissemination of preconception care awareness, may also play crucial roles for full preconception care implementation in 
addition to health providers’ knowledge of such issues.   

1. Introduction 

Preconception care consists of a set of health initiatives to enable women and men of reproductive age to experience pregnancy in a 
healthier way to achieve the best maternal and child health outcomes and consequently end preventable maternal and child mortality 
[1–3]. It comprises but is not limited to nutritional assessment, the screening and management of genetic conditions and infertility, 
tobacco and alcohol use cessation, immunization, mental health promotion, the use of folic acid before conception, and the prevention 
of pregnancy in short interpregnancy intervals, among other programmes [1]. 

There are plenty of opportunities in primary health care services to implement preconception care in every health care visit [4]. 
However, preconception care has not been a priority, and other interventions seem to have greater importance in primary health 
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Carvalho Aguiar, 419, 05403-000, São Paulo, SP, Brazil. 

E-mail addresses: nacastron00@gmail.com (N. Castro Nascimento), alvilela@usp.br (A.L.V. Borges), efujimor@usp.br (E. Fujimori), 
belarminareis@gmail.com (B. Reis-Muleva).  

Contents lists available at ScienceDirect 

Heliyon 

journal homepage: www.cell.com/heliyon 

https://doi.org/10.1016/j.heliyon.2024.e30090 
Received 17 February 2023; Received in revised form 31 March 2024; Accepted 19 April 2024   

mailto:nacastron00@gmail.com
mailto:alvilela@usp.br
mailto:efujimor@usp.br
mailto:belarminareis@gmail.com
www.sciencedirect.com/science/journal/24058440
https://www.cell.com/heliyon
https://doi.org/10.1016/j.heliyon.2024.e30090
https://doi.org/10.1016/j.heliyon.2024.e30090
http://crossmark.crossref.org/dialog/?doi=10.1016/j.heliyon.2024.e30090&domain=pdf
https://doi.org/10.1016/j.heliyon.2024.e30090
http://creativecommons.org/licenses/by-nc/4.0/


Heliyon 10 (2024) e30090

2

services [5,6], such as antenatal care, when the pregnancy has already happened. In fact, the literature shows that there is little 
provision of preconception care for women of reproductive age in many low- and high-income countries [7–10]. 

The low level of knowledge of preconception care among health providers is one of the reasons for its low or even no provisions [7, 
8,11]. Providing specific training can expand the provision of preconception care by health providers and, consequently, expand the 
awareness and adoption of preconception measures by women and couples [12]. 

Studies that assessed the effects of training in preconception care for health providers and health science students showed an 
increase in the level of the knowledge on the topic [13–15] and in the provision of preconception care [14,16], mainly because they felt 
more prepared to do so [17]. However, these studies were conducted only in high-income countries, and there is no mention of 
whether there was a control group for comparison [13–18]. 

Given the importance of preconception care for maternal and child health [1], the low level of knowledge on the topic among 
health providers, and its insufficient provision in primary health care services, we assessed the effect of a rapid training intervention on 
the knowledge of health providers and the provision of preconception care in primary care health services. 

This study was carried out in Brazil, a middle-income country in Latin America. The landscape of preconception care in Brazil does 
not differ significantly from that of other countries. While primary health care has evolved with positive effects on population health, 
the rate of improvement has not been the same for maternal health. The country still struggles with high maternal mortality rates, poor 
quality of antenatal care, and a high proportion of unintended pregnancies [19]. Additionally, Brazil lacks national data on precon
ception health, but local studies have observed that only a few women use folic acid before conception, and even women with planned 
pregnancies face difficulties in accessing preconception care [20]. Identifying whether the improvement in the knowledge of health 
providers about preconception care increases its provision in primary health care services could guide the implementation of effective 
preconception care tailored to reproductive needs, not only in Brazil but also in other countries. 

2. Methods 

This was a randomized community trial conducted in primary health care facilities (PHCFs) in São Paulo city, Brazil (registered at 
the Brazilian Registry of Clinical Trials number RBR-4qgwpq, code U1111-1254-7700). The sampling units were 8 PHCFs, calculated 
from an analysis of variance model (ANOVA - model of mean comparisons for repeated measures) and considering a change of 40 % in 
preconception care provision [21], a test power of 95 % and a type I error of 5 %. Among a list of 12 PHCFs from a specific low-income 
region in the city, we randomly allocated four PHCFs to the intervention group and four PHCFs to the control group. 

The Brazilian health system is characterized by universal coverage and provision of free health care services. Since 1994, primary 
health care has been structured around the Family Health Strategy, leading to significant improvements in various health indicators, 
including the infant mortality rate, antenatal care coverage, immunization rates, and the prevention of chronic diseases. The delivery 
of primary health care services is carried out by multidisciplinary family health teams, each tasked with caring for a specific, limited 
territory-based population. These teams consist of one doctor, one nurse, two auxiliary nurses, and six community health agents, 
together covering approximately 65 % of the population [22]. In the present study, both the intervention and control PHCFs had 20 
family health teams each. 

To evaluate the impact of a rapid training intervention on the knowledge of health providers and the provision of preconception 
care in the PHCFs, we investigated two populations: health providers, as they deliver preconception care, and women of reproductive 
age, who are the primary recipients of preconception care services. Since the commencement of this study, men were not included as 
participants due to challenges in locating reproductive-aged males during the operating hours of PHCFs. 

All health providers who had medicine and nursing backgrounds from the eight PHCFs were invited to take part in the study (83 
workers, considering that there was employee turnover, annual leave, and resignation). They were aware of the study objectives, 
methodology and which group they were allocated to. Their participation consisted of taking part in three stages of the study: 1) 
completion of a structured instrument about their sociodemographic characteristics, work experience, knowledge of preconception 
care and routine of preconception care provision; 2) participation in the training; and 3) completion of the same instruments again 
three months after the training. 

Concerning women of childbearing age (18–49 years of age), a random sample of one out of every five women who attended the 
PHCF on a monthly basis was invited to take part in the study to report their experiences in accessing preconception care. The 
minimum sample size required for the sample was calculated by taking the proportion of preconception measures adopted by women 
of the same age in another Brazilian study as a parameter [20], proposing an increase to 30 %, a test power of 95 % and a type I error of 
5 % (n = 226 women before and 226 after the intervention, or a total of 452 women, separated by intervention and control group, 
which means that 113 women should be interviewed in the control PHCFs and 113 in the intervention PHCFs before the intervention 
and the same number should be interviewed after the intervention). Their participation consisted of taking part in two stages of the 
study: 1) they completed the questionnaire in the week before the intervention and 2) three months after. The women who completed 
the questionnaire before the intervention were different from the women who completed after the intervention. 

The intervention consisted of a rapid training (1-h duration) that addressed the main and essential topics of preconception health, 
such as the definition and guidelines of preconception care; preconception care topics such as nutrition, tobacco and alcohol use, 
genetic issues, mental health, the prevention and control of chronic diseases, and fertility screening; and the benefits and barriers for its 
implementation. The training also emphasized the necessity of assessing pregnancy intention during every interaction with women 
and couples of reproductive age, using a straightforward question: "Do you have plans to become pregnant soon?”. It was designed 
based on the preconception health care model recommended by the World Health Organization (WHO) and the Brazilian Ministry of 
Health (MOH) [1,23]. All trainings were conducted by the first author. After the study, rapid training was also offered to the health 
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providers in the control PHCFs. 
Data collection was performed from April 2019 to January 2020. All instruments were created by the group of researchers and were 

structured and pretested (self-administered to the health providers and completed by the women with the help of interviewers) 
(Supplementary Files 1 and 2). The instrument used to compare the health providers’ knowledge of preconception care before and after 
the intervention was a 13-statement questionnaire with three response options (agree, do not agree and do not know). Statements were 
expanded based on previous literature review and the guidelines of the Brazilian MOH. The answers considered correct were coded 
with a value of 1, and the answers considered incorrect, together with the "do not know" answers, were coded with a value of 0. The 
sum of the correct answers formed a score, which could vary between 0 and 13. Thus, the higher the score, the higher the level of 
knowledge of preconception care. No psychometric approach was taken to assess the validity and reliability of such instrument as this 
was not elaborated with the purpose of developing a validated scale on the knowledge of preconception care. 

To compare preconception care provision, we assessed the routine preconception care provision by health providers pre- and 
postintervention. They were asked to fill out a structured instrument and report if they, on a routine basis, screened future pregnancy 
intention, disseminated information about preconception care, provided information about preconception care after a rapid pregnancy 
test and prescribed folic acid before conception. The responses "never" and "rarely" were categorized as "no" (coded as 0), while the 
responses "occasionally" and "always" were categorized as "yes" (coded as 1). 

We also assessed whether women attending the PHCFs were asked about their future pregnancy intention in the previous year, if 
information about preconception health was shared with them during medical consultations, if Pap smear tests were performed, if 
vaccination or other health group meetings were provided, if they were ever counseled about preconception measures and if they had 
been prescribed folic acid before a pregnancy (if they had been pregnant in the three previous months or if they were pregnant at the 
time of the interview). All answer options were dichotomous, allowing respondents to choose between "no" or "yes" for each question. 
These reports were assessed before and three months after the intervention. 

The outcomes were the effect of the training on health workers’ knowledge of preconception care and provision of preconception 
care. 

All outcomes were compared before and after the intervention and between the intervention and control groups. We analyzed data 
using R Program, version 3.6.2., in four steps: 1 – Description of sociodemographic characteristics, training backgrounds, and pro
fessional experiences of the health providers, stratified by intervention and control group (age, sex, profession, years of professional 
experience, years of time working in primary care) and presented as numbers and percentages. Numerical variables were compared 
using Wilcoxon and Mann–Whitney tests and categorical variables were compared using Chi-square and Fisher’s exact tests; 2 – 
Analysis of the knowledge of preconception care, stratified by intervention and control PHCFs and pre- and postintervention: the mean 
score was compared using the mixed effects model; 3 – Description of sociodemographic and reproductive characteristics of the 
women, stratified by intervention and control group (age, self-identified skin color, union jobs, paid jobs, health insurance, economic 
classification, age at menarche, age at first sexual intercourse, age at first pregnancy, previous abortions, number of pregnancies and 
number of children). Skin color was measured by the question “how do you self-classify your skin color?”, which is standardized by the 
Brazilian Census Bureau and mandatory in data collection instruments in health services and epidemiologic surveys in Brazil [24]. 
There are five options of responses to this question: white, mixed (or “pardo” in Brazilian Portuguese, which could also be translated as 
brown), black, yellow (Asian origin) and indigenous. These characteristics were presented as numbers and percentages and compared 
using Wilcoxon and Mann-Whitney tests for numerical variables and Chi-square and Fisher’s exact tests for categorical variables; and 4 
– Analysis of preconception care provisions, stratified by intervention and control group using longitudinal logistic regression. The 
statistical level of significance was considered a p < 0.05. 

This study was reviewed and approved by the Sao Paulo City Health Board and the University of Sao Paulo School of Nursing 
Institutional Review Boards, with the approval numbers 3269514 and 3167031, respectively. All health providers and women pro
vided informed consent to participate in the study. 

2.1. Terminology used to describe skin color 

This study measured skin color using the Brazilian Census Bureau definition. The question and responses are standardized and 
therefore commonly accepted in the country. We are aware that the terms that refer to skin color in Brazil, like “mixed” or “yellow”, 
may be considered offensive in some parts of the world when directly translated from Brazilian Portuguese to English. As such terms 
may have different meanings depending on the language, culture and region, direct comparisons must be carried out carefully. 

3. Results 

The rapid training on preconception health, i.e., the intervention, increased the level of knowledge of preconception care among 
health providers but had no effect on its provision, as reported by reproductive-aged women attending the PHCFs. The exception was 
the increase in screening future pregnancy intention that was reported by the women. 

Eighty-three health providers from the 8 PHCFs (40 doctors and 43 nurses) participated in the rapid training (no refusals: 40 
doctors and 43 nurses): 23 health providers (8 doctors and 15 nurses) from the intervention group and 60 health providers (32 doctors 
and 28 nurses) from the control group (for whom rapid training was offered at the end of the study). The number of health providers 
from the intervention group who completed the instruments in all stages was 19 before the intervention and 16 after the intervention. 
The number of health providers in the control group who completed the instruments in all stages was 50 before the intervention and 35 
after the intervention. 
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Most of the health providers were female (81.9 %), with a mean age of 37.5 years (dp = 8.7), more than five years of training (65.1 
%) and experience working in a PHCF (61.5 %). Regarding their background, most reported a specialization course (73.5 %), and only 
12.1 % had done a residency in public health and/or family health. The profile of the health providers in the intervention group was 
similar to that of those in the control group, except for the fact that in the intervention group, there was a higher percentage of health 
providers with specialization (p = 0.004), as shown in Table 1. 

In the preintervention stage, no health providers got all the answers correct (maximum number of correct answers was 11), and no 
health professional got all the answers incorrect (minimum number of incorrect answers was 4). Statements with the highest pro
portion of correct answers included numbers 7, 1, 6 and 9. Statements with the highest proportion of incorrect answers included 
numbers 2, 4 and 10 (Table 2). In general, 70.4 % of the responses were correct in the preintervention period and 77.7 % were correct 
in the postintervention period. 

In the preintervention stage, the mean scores of the knowledge of preconception care were similar between the intervention and 
control groups. There was an increase of 2 points in the mean of the intervention group, while the increase in the control group was 1.6 
(p < 0.001), which is statistical evidence that the knowledge of the intervention group increased more than that of the control group 
(Table 3). 

Our strategy to measure the effects of the training on the provision of preconception care was using face-to-face interviews with 
women attending PHCFs (n = 464: 231 in the intervention group and 233 in the control group – six refusals). The results show that 
women in the intervention group were 32.2 years old and those in the control group were 32.1 years old; the majority were living with 
a partner (76.2 % and 66.5 %, respectively) and had no private health insurance (80.5 % and 83.7 %, respectively). Less than half were 
currently working. The majority were of low socioeconomic status (71.5 %), and over half had completed high school. Most reported at 
least one pregnancy and a fifth reported at least one abortion. Sociodemographic and reproductive characteristics were similar when 
comparing women in the control and intervention groups, except that a higher proportion of women reported living with a partner in 
the intervention group (p = 0.021) (Table 4). 

While there was a significant effect of the intervention on the health providers’ knowledge of preconception care, our results show 
that the training did not increase or significantly change the provision of preconception health care. Few women reported receiving 
any preconception care at all (Table 5). However, women in the intervention group reported having been screened more often for 
future pregnancy intention than women in the control group after the intervention (p = 0.034). No other preconception measure was 
reported to be delivered more often after the intervention. 

4. Discussion 

Our study was conducted with the aim of assessing the effect of a rapid training intervention on the knowledge of health providers 
and the provision of preconception care in primary care health services. Our results showed that the training increased the level of 
knowledge of preconception care of health providers but had no effect on the provision of preconception care, with the exception of a 
slight increase in screening for the intention to become pregnant, which was supported by the reports of the women attending the 

Table 1 
Personal characteristics, training, and professional experience of health professionals according to intervention and control groups.  

Variable Intervention Group Control Group p 

Mean (sd) Range Mean (sd) Range 

Age 38.9 (8.4) 27/60 37.0 (8.8) 24/66 0.237a 

Variable N % n %  

Sex     0.172b 

Female 2 8.7 13 21.7  
Male 21 91.3 47 78.3  
Background     0.132b 

Nurse 15 65.2 28 46.7  
Doctor 8 34.8 32 53.3  
Work experience (years)    0.090c 

<1 – – 8 13.3  
2–5 5 21.7 19 31.7  
≥5 18 78.3 33 55.0  
Training after bachelor’s degree    0.004c 

None – – 11 30.0  
Specialization 95.6 39 65.0  
Master’s degree 4.4 3 5.0  
Residency     0.055c 

Yes 23 100.0 50 83.3  
No – – 10 16.7  
Total 23 100 60 100   

a Wilcoxon-Mann-Whitney. 
b Pearson’s Chi-square. 
c Fisher’s Exact. 
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PHCFs. 
Health providers in both the intervention and control groups showed considerable knowledge of preconception care before the 

intervention. Comparing our results with others, it was observed that the knowledge of health providers in our study was even higher 
than that observed in either high-income countries or other middle-income countries [7,9,25–29]. 

Among all the statements used to measure the level of knowledge of preconception care, those with fewer correct answers were 
regarding the optimal preconception folic acid supplementation initiation timing and the folic acid dosage recommended for women 
with a history of gestation of a fetus with a neural tube disorder. Such a situation was also observed in a study developed in Serbia 
among pharmacists regarding the counseling of folic acid supplementation for women [30]. This result may be a consequence of 
discrepancies over the recommendations and guidelines from the MOH, WHO and other local, regional and international health boards 
[23,31,32]. For example, the São Paulo City Health Board recommends starting folic acid supplementation three months before 
conception, without mentioning the appropriate dosage [33], while the Brazilian MOH Antenatal Protocol recommends daily sup
plementation of 5 mg for women planning to become pregnant for 60–90 days before conception [34]. This situation demands studies 
and expert meetings in an effort to try to establish some standardization of such preconception care protocols at the national and 
international levels considering local specificities. 

Nevertheless, the rapid training intervention increased the level of knowledge of the health providers similar to results observed in 
studies conducted in the USA with health care students and residents [13,15]. As insufficient training is reported to negatively impact 
the confidence and ability of a health care provider to provide preconception care [5,6,35,36], our result resonates with others that 
highlight the need for specific and continuous in-work trainings that may allow updates in preconception care-related topics to 
optimize its provision [29]. 

Our results showed that the increase in health care providers’ knowledge of preconception care did not necessarily improve its 
provision. Studies conducted in South Africa and Ethiopia confirmed that high levels of knowledge and positive attitudes on pre
conception care are not related to its provision [37,38]. However, interventions aimed at improving clinical practice through the 
development of guidelines, the dissemination of these guidelines to health providers, and the dissemination of information on the 
benefits of preconception care to the general population showed positive effects on the provision of preconception care [16–18,39]. 
Such controversies confirm that there is still a gap in the field of reproductive health concerning how to improve the provision of 
preconception care. Undoubtedly, other initiatives may be needed to expand preconception care delivery. One initiative could be the 

Table 2 
Percentage of health providers’ correct answers for statements about preconception care.  

Statements Intervention group Control group 

Preintervention Post- 
intervention 

Preintervention Post- 
intervention 

1. Folic acid supplementation during the preconception period is recommended for 
neural tube prevention. 

100.0 93.7 96.1 100.0 

2. Women planning to become pregnant should start folic acid supplementation at 
least three weeks before conception. 

26.3 31.2 3.9 22.9 

3. A daily dose of 0.4 mg of folic acid before conception is recommended by the 
Ministry of Health. 

50.0 93.7 74.5 77.1 

4. For women at high risk of giving birth to a child with a neural tube defect, the 
recommended daily dose of folic acid is 0.10 mg before conception. 

21.0 43.7 35.3 42.9 

5. Women with a very low or very high BMI should be advised to reach their ideal BMI 
range before conception. 

84.2 81.2 82.3 88.6 

6. Carrying out preconception care contributes to the reduction of neonatal mortality. 94.7 100.0 94.1 97.1 
7. Rubella infection in a pregnant woman can cause deafness in fetuses. 100.0 100.0 86.3 97.1 
8. A woman under 30 years of age who is sexually active for six months does not 

become pregnant, even when not using contraceptives. This is condition of 
infertility. 

89.5 81.2 92.2 77.1 

9. Preconception care includes the reduction or cessation of tobacco before 
conception. 

100.0 100.0 86.3 97.1 

10. Depression in the period before conception can cause premature birth. 15.8 50.0 31.4 57.1 
11. Half of the women planning to become pregnant use folic acid in the preconception 

period. 
73.7 87.5 68.6 71.4 

12. Preventing infection from the Zika virus is part of preconception care. 89.5 100.0 80.4 91.4 
13. Encouraging long intervals between pregnancies is part of preconception care. 94.7 81.2 74.5 74.3  

Table 3 
Mean score of preconception care knowledge.   

Intervention Control  

Mean (sd) Mean (sd) pa 

Preintervention 8.4 (1.1) 8.3 (1.6) <0.001 
Post-intervention 10.4 (1.2) 9.9 (1.3)  

a Mixed effect model. 
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Table 4 
Sociodemographic and reproductive characteristics of women attending PHCFs according to intervention or control groups.  

Variable Intervention Group Control Group  

Mean(sd) Range Mean(sd) Range p 

Age 32.2 (8.8) 18–49 32.1(8.9) 18–49 0.878a 

Age at menarche (years) 12.7 (1.8) 7–19 12.7(1.7) 7–19 0.884b 

Age at first intercourse (years) 16.7 (2.8) 6–32 17.2(3.1) 11–31 0.068a 

Age at first pregnancy (years) 20.8 (4.8) 13–36 21.1(4.9) 12–39 0.577b 

Number of pregnancies 2.4 (1.4) 0–7 1.8(1.2) 0–7 0.206b 

Variable n % n % p 

Skin color     0.823c 

White 65 28.1 71 30.5  
Mixed 121 52.4 113 48.5  
Black 37 16.0 43 18.5  
Yellow 7 3.0 5 2.1  
Indigenous 1 0.4 1 0.4  
Lives with a partner     0.021d 

No 55 23.8 78 33.5  
Yes 176 76.2 155 66.5  
Paid job     0.864d 

No 135 58.4 138 59.2  
Yes 96 41.6 95 40.7  
Private health insurance     0.373d 

No 186 80.5 195 83.7  
Yes 45 19.5 38 16.3  
Education     0.365d 

Illiterate 33 14.3 30 12.8  
Elementary 50 21.6 47 20.2  
High school 136 58.9 134 57.5  
Tertiary 12 5.2 22 9.4  
Socioeconomic status     0.801c 

High 29 12.5 32 13.7  
Middle 170 73.6 162 69.5  
Low 32 13.8 39 16.7  
Previous pregnancy     0.667d 

No 22 9.5 25 10.7  
Yes 209 90.5 208 89.3  
Previous abortion     0.846d 

No 169 79.0 165 78.2  
Yes 45 21.0 46 21.8   

a Two Sample. 
b Wilcoxon-Mann-Whitney. 
c Fisher’s Exact. 
d Pearson’s Chi-square. 

Table 5 
Preconception care provisions reported by health providers and women pre- and postintervention according to intervention and control groups.  

Variable Intervention group Control group pa 

Preintervention Pos- 
intervention 

Preintervention Post- 
intervention 

n % n % n % n % 

Health providers          
Routinely screens pregnancy intention 19 100.0 15 93.7 45 90.0 28 80.0 0.749 
Disseminates information about preconception care 17 89.5 14 87.5 42 85.7 29 82.9 0.334 
Provides information about preconception care after a rapid pregnancy test 17 89.5 14 93.3 44 86.3 33 94.3 0.324 
Prescribes folic acid before conception 4 21.0 6 40.0 21 42.0 14 40.0 0.213 

Reproductive-age women          

Screened for future pregnancy intention 22 19.0 25 21.7 26 22.0 12 10.4 0.034 
Had ever heard of preconception care 23 19.8 17 14.8 14 11.9 8 7.0 0.705 
Had ever been counseled about preconception care 11 9.5 9 7.8 6 5.1 3 2.6 0.606 
Counseled about preconception care after a pregnancy test** 5 4.4 1 0.9 2 1.7 – – 0.882 
Took folic acid before conception in the last pregnancy** 7 6.0 5 4.4 3 2.5 4 3.5 0.511  

a Penalized Likelihood Logistic Regression (Firth method). 
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reorganization of primary health services, such as providing time in the schedule of health professionals, the development of protocols 
and guidelines, the support of national and local governments in prioritizing health care before conception as part of maternal care, 
and investments in disseminating preconception care awareness among women, men and couples [37,38]. 

The only change observed in the provision of preconception care after the rapid training was pregnancy intention screening. 
Women attending the PHCFs whose health providers were trained in providing preconception care more frequently reported that they 
were asked about their future pregnancy intention than those who attended the PHCFs whose health providers were not trained. Hall 
et al. (2016) [40] proposed a theoretical framework that situates regular pregnancy intention screening in the center of a flow created 
to identify reproductive health needs. Once a woman or a couple reports the desire to become pregnant, they should be recommended 
to receive preconception care. When a woman or couple reports the need for spacing or limiting births, they should be recommended to 
receive family planning services. In both situations, the aim is to expand the opportunity for experiencing a planned pregnancy, which 
allows opportunities for timely preconception care [2]. In this way, previous research recommended that preconception health should 
be addressed in every visit to the health service [4]. Undoubtedly, pregnancy intention screening should be part of such an approach. 

Nevertheless, these findings need to be interpreted with caution, since there was only a modest increase in the proportion of women 
reporting being screened for future pregnancy intention in the intervention group, whereas in the control group, this proportion 
actually decreased. Furthermore, a notable disparity was observed between the perspectives of health providers and women regarding 
pregnancy intention screening. Regardless of belonging to the control or the intervention group, the majority of health providers 
reported routine screening for future pregnancy, and this did not significantly change after the intervention. To gain a deeper un
derstanding of pregnancy intention screening by health providers and its awareness among individuals of reproductive age, future 
research should thoroughly explore these differences. 

From the perspective of the women attending the PHCFs, the results show that they have not been the target of preconception care, 
irrespective of whether they were in the intervention or control groups. Few had ever heard of or were informed about preconception 
care or had a folic acid prescription before conception, which is in line with other studies [41–44]. Likewise, a Brazilian study showed 
that few women of reproductive age adopted preconception measures, such as seeking medical assistance, starting to eat healthier, 
taking folic acid, stopping or reducing alcohol consumption and smoking, even if they had experienced a planned pregnancy [20]. 
Therefore, improvements in the provision of preconception care in the country would largely benefit childbearing women, since 
maternal mortality rates in Brazil have not decreased in recent years [45], confirming the need for the implementation of high-quality 
maternal health care. 

This study has certain limitations that warrant attention. Firstly, we did not inquire about women’s individual pregnancy intention, 
which prevents us from speculating whether our results would differ among those actively seeking pregnancy, and consequently, more 
responsive to topics that concern preconception care, or those aiming to space or limit childbirth. Moreover, we were unable to 
conduct interviews with the same group of women both before and after the intervention. However, by employing consistent sampling 
procedures for selecting women of reproductive age at PHCFs, we ensured that the interviewed women had similar demographic and 
reproductive characteristics. Despite these limitations, our study boasts several strengths as it encompasses the perspectives of both 
health providers and women on preconception care and includes a control group, enabling meaningful comparisons. 

5. Conclusions 

Although the knowledge of health providers on preconception care is a fundamental requirement for its provision in primary health 
care settings, rapid training focused on preconception health topics was not sufficient to change their practices, with the exception of 
pregnancy intention screening, which increased after the training. It seems that other elements, such as the reorganization of primary 
health care services to prioritize non-pregnant women, the development and implementation of specific guidelines, and the imple
mentation of strategies to disseminate preconception care awareness among individuals of reproductive age may be also important for 
full preconception care implementation in addition to health providers’ knowledge of such issues. 

In particular, our findings underscore the importance of continuous service training around preconception care, as there is room for 
improvement in health providers’ knowledge about the topic. Clinical guidelines that clearly define what preconception care entails, 
when it should be introduced, and how to incorporate it into clinical practice would also be beneficial for providers. Additionally, we 
highlight the significance of viewing any interaction with individuals of reproductive age as an opportunity to address preconception 
health issues, including weight loss, reduction in tobacco use, and increased physical activity, among others. Furthermore, it is crucial 
for providers to receive training that enables them to effectively and consistently probe pregnancy intention. To enhance clinical care, 
new measurement scales, like the Desire to Avoid Pregnancy [46], could be valuable tools to consider incorporating into routine 
clinical care. 
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