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Abstract: This study sought to assess newborn feeding knowledge and attitudes among medical
students. A sample of 649 Portuguese medical students completed an online survey containing
a sociodemographic questionnaire, the Newborn Feeding Ability Questionnaire (NFA), and the
Iowa Infant Feeding Attitudes Scale (IIFAS). The overall sample showed moderate scores for all
variables. Gender analysis identified significant differences only for the dimension related to the
benefits of skin-to-skin contact between mother and newborn where women scored higher. Analysis
by year of training found that students with more years of training scored higher on all variables of
newborn feeding knowledge that were positively correlated and were positive predictors of newborn
feeding attitudes. Students with fewer years of training scored higher on work practices interfering
with newborn feeding ability, which were negatively correlated and were negative predictors of
newborn feeding attitudes. These results demonstrate that medical students with more years of
training are the most prepared, however, the moderate results of the sample raise concerns. Our
results point to the importance of providing medical students with adequate knowledge in order
to influence their attitudes toward newborn feeding and contribute to better working practices for
future health professionals.
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1. Introduction

The relationship between beliefs, knowledge, and behavior of individuals in the face of
a health-related situation has been increasingly studied [1–4]. In this sense, the health belief
model (HBM) points out that individuals develop their own ideas and theories about health
and disease processes from the intersection of three main components: Personal factors,
such as motivation, confidence, hope, fear, and ability to follow recommendations, previous
experiences that strengthen beliefs on how to act when facing situations, and exposure
to sources of social and cultural nature, such as learning, social influences, the media,
among others. As a result, individuals develop representations that shape their habits
and behaviors in relation to certain life situations, which can be beneficial or negatively
influence attitudes towards them [5,6].

For the practice of newborn nutrition, this theory can also be applied [7] since knowl-
edge and beliefs about newborn feeding may influence the parents’ attitudes and behaviors
about the initial feeding process [8–10]. For example, mothers’ knowledge and attitudes
towards breastfeeding are essential factors affecting infant feeding methods [11]. However,
studies show that choosing the type of food, its duration, and continuity are influenced
by several life factors, such as: The mother’s age, education level, residence (urban/rural),
sociodemographic and cultural characteristics, past experiences, income level, and attitudes
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of the grandmother or the spouse, in addition to the expected gender roles regarding preg-
nancy, breastfeeding, and maternal care. Specifically in the practice of newborn nutrition,
studies have been centered on the mother, highlighting the importance of the gender roles
expected from women [7,12,13] in their decision-making. As such, a gender perspective
analysis can reveal significant differences for the variables under study. In addition, health
professionals play a vital role in promoting adequate newborn feeding practices with
caregivers [14,15], and, just as individuals’ beliefs affect their health behaviors, medical
practices and attitudes themselves are also influenced by the knowledge and beliefs of
health professionals [16–19]. For example, Cricco-Lizza [20] investigated attitudes, beliefs,
and personal experiences about breastfeeding in nursing students at the beginning of their
formal work, having found that students’ positive attitudes towards breastfeeding were
decisive in promoting guidance for families. Hence, having knowledge, positive attitudes,
and adequate practices among health professionals are among the factors that significantly
affect the success of newborn feeding.

Since health professionals are responsible for planning and implementing adequate
newborn feeding practices, it is necessary that they have academic knowledge about
them, which makes it possible to overcome personal beliefs so that they can implement
scientifically based guidelines that are beneficial to families [21–23]. In this sense, it is
essential that best feeding practices are taught at all levels of medical education as part of
the academic curriculum [16,22,23]. This is particularly relevant as neonatal health and
survival are improved by delivering essential newborn care, such as hygiene, thermal
protection, initiation of breathing, and newborn feeding [24]. If this care is not provided
properly, it can interfere with the health and well-being of the newborn.

However, health professionals, including medical students, do not always obtain ade-
quate training on newborn feeding during their academic careers [16,19,25,26]. In the study
by Al-Nassaj and collaborators [27], though health professionals had a positive attitude
towards breastfeeding, their knowledge was insufficient or inadequate. In the systematic
review by Yang et al. [28], it was evident that breastfeeding was only tackled during the
maternal-infant health disciplines, and it was found that nursing, medical, and clinical
students lacked knowledge about breastfeeding even after finalizing the maternal and child
health study units. These results are even worse when it comes to health professionals who
are in their first years of work, as well as students in the early years of study, who had
less knowledge about breastfeeding management practices than those in the final years
of graduation [28] and this should be taken into consideration when studying Newborn
Feeding Knowledge and Attitudes among Medical Students.

Therefore, assessing the levels of knowledge and attitudes of health professionals is a
decisive factor for the success of newborn feeding practices and considering that medical
students, as future doctors, will be at the forefront in dealing with these questions, it
is of utmost importance to understand the current situation among medical students in
the Portuguese context where no Portuguese studies focusing on this topic have been
found. Thus, the objective of this study is to understand newborn feeding knowledge and
attitudes among Portuguese medical students. We also intend to analyze how variables,
such as years of training and gender, can influence these results. This is because, as seen,
knowledge of medical students can influence attitudes in their future clinical practice. We
hypothesize that students with more years of training have greater knowledge and more
positive attitudes towards newborn feeding, and that women participants will present more
knowledge and more positive attitudes. In addition, this study could serve as a resource to
identify gaps in medical training, which is an important step towards improving the work
practices of future health professionals.
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2. Materials and Methods
2.1. Ethical Approval

This study was approved by the Ethics Committee of the University of Beira
Interior—Covilhã (Portugal) (CE-UBI-Pj-2020-083), and the Ethics Committee of the NOVA
Medical School in Lisbon (Portugal) (07/2021/CEFCM).

2.2. Sample Selection

Inclusion criteria were the following: Being 18 years of age or older and being enrolled
in a medical program from a Portuguese medical school/university. Students with inter-
mittent enrollment and who were not able to understand Portuguese were excluded. A
total of 373 from approximately 12,575 students registered in a medical program in 2020 in
Portugal (data from the Contemporary Portugal Database [29]) participated in our study.

It was a convenience sample gathered online through mailing lists among medical
schools and from student associations of the same schools. The surveys were made available
through a webpage specifically created for the purpose of this research, and dissemina-
tion took place from December 2020 to February 2021. All ethical criteria of traditional
research, such as informed consent, confidentiality, and anonymity of personal information,
were considered.

2.3. Instrument Measures
2.3.1. Sociodemographic Questionnaire

As evidenced by the health belief model (HBM) [30], individuals develop their own
ideas and theories about health and disease processes from the intersection of personal
factors, previous experiences, and exposure to sources of social and cultural nature. There-
fore, to understand the profile of our respondents, a sociodemographic questionnaire was
used comprised of the following questions: Gender, marital status, place of residence,
socioeconomic status, medical school attended, year of training, attendance of hospital in-
ternship, self-perceived anxiety symptoms, self-identified problems in life, physical illness
diagnosed, and mental illness diagnosed.

2.3.2. The Newborn Feeding Ability Questionnaire

The Newborn Feeding Ability questionnaire (NFA) [31] was comprised of twenty-one
items with responses on a 5-point Likert scale of 1 = “strongly disagree” to 5 = “strongly
agree”. Items measure knowledge about (1) physiological and emotional benefits of skin-to-
skin contact for newborns and mothers, (2) indicators of effective suckling and milk transfer,
and (3) work practices that interfere with newborn feeding ability. The NFA has a possible
total score of 105, with higher scores reflecting greater knowledge, four items are reverse
scored to minimize response bias, and it is validated for the Portuguese health professional
population [32]. In this study, a Cronbach’s alpha of 0.801 was obtained, indicating very
good reliability.

2.3.3. The Iowa Infant Feeding Attitude Scale

The Iowa infant feeding attitudes scale (IIFAS) [33] was intended to measure attitudes
towards infant feeding methods and to estimate breastfeeding intention and exclusivity.
The questionnaire was comprised of seventeen items with a 5-point Likert scale ranging
from 1 (strongly disagree) to 5 (strongly agree). The total IIFAS score can range from 17 to
85, with higher scores reflecting positive attitudes towards breastfeeding. Total IIFAS scores
can be further categorized into groups: (1) positive to breastfeeding (IIFAS score 70–85),
(2) neutral (IIFAS score 49–69), and (3) positive to formula feeding (IIFAS score 17–48). In
the present study, a Cronbach’s alpha of 0.771 was obtained indicating good reliability.

2.4. Data Analyses

For statistical analyses, we used the Statistical Package for Social Sciences (SPSS©
version 27). We calculated Cronbach’s alpha by taking the score from each scale item and
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correlating them with the total score for each observation, and then comparing that with
the variance for all individual item scores. Sociodemographic characteristics were analyzed
by using absolute and relative frequencies, percentages, mean, and standard deviation.
Student’s t-tests were used to compare means between two groups (genders), and ANOVAs
were used to compare means of more than 6 groups (year of training). To assess the levels
of association between the variables under study, Pearson correlation coefficients were
implemented. To determine the predictive effects, we conducted a hierarchical linear
regression. Finally, we computed the means of the 21 items of the NFA into a general
measure of knowledge, which we called Overall NFA, and the means of the 17 items of the
IIFAS into a general measure of attitudes, which we called Overall IIFAS.

3. Results

Sociodemographic characteristics of participants (n = 649; Mage = 22.45; SD = 4.08) have
been described elsewhere [34]. Most were female (78.4%), single 94.5%, and lived in urban
areas (78%). The respondents attended the University of Lisbon (41.4%), the University
of Beira Interior (32.2%), the University of Minho (11.1%), the Institute of Biomedical
Sciences—University of Porto (5.4%), the NOVA Medical School (5.2%), the University
of Algarve (3.4%) and others (1.2%). 17.6% of respondents were in the 1st or 2nd year of
training, around 15% were in the 3rd or 4th year, 16.2% were in the fifth year, and 19.6%
were in the sixth. 64.3% said that they had already attended an internship at a hospital.

Table 1 shows results for overall scores of Newborn Feeding Knowledge, respective
three sub-scales, and Attitudes. Our results show moderate scores for all assessed variables
when compared to the cut-off point of 3 (expected median). This median was estimated by
adding together the lower (1) and higher (5) values and dividing them by two (=3).

Table 1. Overall results for all variables under study.

M SD

Physiological and emotional benefits of skin-to-skin contact for newborns and mothers 3.76 0.50
Indicators of effective suckling and milk transfer 3.51 0.63

Work practices that interfere with newborn feeding ability 3.03 0.37
Overall Newborn Feeding Knowledge 3.39 0.36
Overall Newborn Feeding Attitudes 3.81 0.41

Note: M—mean; SD—standard deviation.

Table 2 displays the results for all variables by gender. Significant differences (p < 0.05)
were obtained for “physiological and emotional benefits of skin-to-skin contact for new-
borns and mothers” dimension, indicating that women scored higher knowledge in this
variable. Regarding other variables, the results of the gender analysis indicated moderate
levels for both groups. In this sense, our respondents’ perceptions of these variables were
not influenced by gender.

Table 2. Results for all variables by gender.

M SD t(df) p

Physiological and emotional benefits of skin-to-skin contact for
newborns and mothers

Women 3.79 0.49 3.337(647) 0.001 *
Men 3.63 0.52

Indicators of effective suckling and milk transfer Women 3.52 0.62 1.318(647) 0.188
Men 3.45 0.65

Work practices that interfere with newborn feeding ability Women 3.03 0.37 −1.137(647) 0.256
Men 3.07 0.37
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Table 2. Cont.

M SD t(df) p

Overall Newborn Feeding Knowledge Women 3.40 0.35 1.587(647) 0.113
Men 3.35 0.39

Overall Newborn Feeding Attitudes Women 3.81 0.41 0.162(647) 0.871
Men 3.80 0.42

Note: M—mean; SD—standard deviation; t(df)—t student (degrees of freedom); p—probability value. * < 0.05.

Table 3 demonstrates the results for all variables by year of training. In the Newborn
Feeding knowledge scale, significant differences (p < 0.05) were found for “indicators of
effective suckling and milk transfer”, where 5th and 6th year students scored higher, as
well as in “work practices that interfere with newborn feeding ability”, where 1st and 2nd
year students scored higher. Regarding the Overall Newborn Feeding Attitudes, last years
of training scored higher.

Table 3. Results for all variables by year of training.

M SD F p

Physiological and emotional benefits of skin-to-skin
contact for newborns and mothers

1st 3.71 0.53 1.130 0.343
2nd 3.71 0.51
3rd 3.70 0.48
4th 3.78 0.49
5th 3.82 0.51
6th 3.80 0.47

Indicators of effective suckling and milk transfer

1st 3.41 0.65 2.614 0.024 *
2nd 3.40 0.69
3rd 3.52 0.63
4th 3.49 0.57
5th 3.64 0.62
6th 3.58 0.58

Work practices that interfere with newborn
feeding ability

1st 3.15 0.36
2nd 3.07 0.42 3.637 0.003 *
3rd 3.02 0.37
4th 2.99 0.29
5th 2.99 0.34
6th 2.98 0.39

Overall Newborn Feeding Knowledge

1st 3.40 0.37 0.416 0.838
2nd 3.36 0.42
3rd 3.37 0.33
4th 3.37 0.31
5th 3.42 0.33
6th 3.40 0.35

Overall Newborn Feeding Attitudes

1st 3.59 0.41 16.549 0.000 **
2nd 3.70 0.38
3rd 3.82 0.44
4th 3.79 0.37
5th 3.96 0.39
6th 3.98 0.34

Note: M—mean; SD—standard deviation; F—ANOVA; p—probability value. * < 0.05; ** < 0.001.

A correlation matrix was conducted to assess association levels between the variables
under study. Positive and significant associations were found (p < 0.05) for most vari-
ables, including “physiological and emotional benefits of skin-to-skin contact for newborns
and mothers” and “year of training”. Negative and significant associations were found
(p < 0.001) for “work practices that interfere with newborn feeding ability” dimension and
“age”, “year of training” and the “Overall Newborn Feeding Attitudes”. “Overall New-
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born Feeding Knowledge” and “Overall Newborn Feeding Attitudes” were significantly
correlated (Table 4).

Table 4. Correlation Matrix.

1 2 3 4 5 6 7

1—Age 1
2—Year of training 0.475 ** 1

3—Physiological and emotional benefits of
skin-to-skin contact for newborns and mothers 0.165 ** 0.084 * 1

4—Indicators of effective suckling and
milk transfer 0.152 ** 0.124 ** 0.592 ** 1

5—Work practices that interfere with newborn
feeding ability −0.188 ** −0.151 ** 0.197 ** 0.274 ** 1

6—Overall Newborn Feeding Knowledge 0.057 0.024 0.800 ** 0.815 ** 0.649 ** 1
7—Overall Newborn Feeding Attitudes 0.235 ** 0.327 ** 0.303 ** 0.302 ** −0.140 ** 0.204 ** 1

Note: * < 0.05; ** < 0.001.

Finally, a hierarchical linear regression analysis was conducted to determine the pre-
dive effect of independent variables on Overall Newborn Feeding Attitudes. In the first
block (Model I), possible confounding variables “age”, “gender”, and “year of training”
were added, explaining 11.6% of overall variance. In the second block (Model II), Physio-
logical and emotional benefits of skin-to-skin contact for newborns and mothers, Indicators
of effective suckling and milk transfer, and Work practices that interfere with newborn feed-
ing ability were added, explaining 23.4% of overall variance. Variables “Year of training”,
“physiological and emotional benefits of skin-to-skin contact”, and “indicators of effective
suckling and milk transfer” were positive and significant predictors of Overall Newborn
Feeding Attitudes. The Work practices that interfere with newborn feeding ability were
a significant negative predictor of Overall Newborn Feeding Attitudes among medical
students (Table 5).

Table 5. Hierarchical linear regression analysis predicting Overall Newborn Feeding Attitudes.

Model I Model II

B SE B β B SE B β

Age 0.010 0.004 0.102 * 0.002 0.004 0.017
Gender −0.031 0.037 −0.031 0.019 0.035 0.019

Year of training 0.066 0.010 0.281 ** 0.057 0.009 0.246 **

Physiological and emotional benefits of skin-to-skin
contact for newborns and mothers 0.164 0.036 0.199 **

Indicators of effective suckling and milk transfer 0.134 0.029 0.205 **
Work practices that interfere with newborn

feeding ability −0.218 0.042 −0.196 **

R2 0.116 0.234
F 28.307 ** 32.692 **

Note: B—unstandardized beta; SE B—standard error for unstandardized beta; β—t test statistic; R2—Coefficient
of Determination; F—value obtained from a regression analysis to compare means of two populations. * < 0.05;
** < 0.001.

4. Discussion

Our study offers preliminary contributions to the understanding of newborn feeding
knowledge and attitudes among medical students in Portugal. The results indicate moder-
ate levels for all dimensions of the NFA questionnaire and for the Overall Newborn Feeding
Attitudes measure among the study sample. Gender analysis revealed significant differ-
ences only for the physiological and emotional benefits of skin-to-skin contact for newborns
and mothers, where women scored higher. Moreover, we found significant differences for



Eur. J. Investig. Health Psychol. Educ. 2023, 13 562

most dimensions of the instruments when compared by year of training. Here, those with
more years of training scored higher, except for work practices that interfere with newborn
feeding ability. Furthermore, when evaluating the predictive effect of the Overall Newborn
Feeding Attitudes, gender, age, and year of training were significant predictors, explaining
11.6% of the overall variance. However, the dimensions of the NFA questionnaire were the
strongest predictors, explaining 23.4% of the overall variance. These dimensions include
the students’ level of knowledge regarding different fundamental variables in the newborn
feeding process, as such, the results reinforce the importance of education and training for
Portuguese medical students and the impacts that their knowledge and attitudes may have
on their future clinical practice of newborn feeding.

Women reported greater knowledge about the physiological and emotional benefits of
skin-to-skin contact for newborns and mothers. This dimension is related to knowledge
about the initial contact between the mother and the baby, as exemplified by item 15
“Separation of a newborn from the mother at birth can cause harmful stress to the baby” and
item 05 “Skin-to-skin contact is important to help stabilize newborn breathing”. According
to the theory of gender roles, most women are taught to be mothers from an early age,
which implies the understanding that a newborn is dependent on them and that they are
the only ones who can provide the care they need [35–37]. When these needs are not met
by the mother, they may feel incapacitated, which generates feelings of guilt and shame
for the perceived transgression of motherhood [38,39]. In this case, the system of internal
beliefs about the mother-child relationship that the female participants have may have
influenced their responses in this dimension.

In contrast, our research found no significant differences between men and women
for the other study variables. This result could be linked to the fact that these variables
are mainly related to the feeding process of newborns, for example, in item 02 “Newborns
will develop predictable, coordinated feeding behaviors within minutes of birth” and item
14 “Midwives and mothers know the baby is getting colostrum at first breastfeed when
they see the baby swallow”. In this case, in addition to the belief system, students are
influenced by their own academic learning, which could have equally and moderately
influenced the answers of both men and women in this sample. In fact, the academic
curriculum of medical students in Portugal is structured globally and applied equally by
students, regardless of gender [40]. Thus, our participants, men and women alike, enrolled
in a Portuguese medical educational institution, seem to have access to the same academic
curriculum and level of knowledge.

When we compared the results between the medical students’ years of training,
statistically significant differences for the study variables were found. Students with more
years of study (5th and 6th years) scored higher in three of the four dimensions evaluated
in the NFA questionnaire, showing significant differences in terms of indicators of effective
suckling and milk transfer and in the Overall Newborn Feeding Attitudes. These results
were expected due to the fact that these dimensions are more related to knowledge about
the feeding process itself and that, in turn, may influence the professionals’ attitudes.
Furthermore, we found a positive correlation between levels of Overall Newborn Feeding
Knowledge and Overall Newborn Feeding Attitudes and found that knowledge was the
greatest predictor of Newborn Feeding Attitudes, being the physiological and emotional
benefits of skin-to-skin contact for newborns and mothers and the indicators of effective
suckling and milk transfer positive determinants of eating attitudes. Final-year students
may have already had access to more training and experienced more clinical practices,
which may have influenced the responses of our sample. Our results corroborate previous
studies, which also found differences in the level of knowledge regarding newborn feeding
among students in the health field, with those with more clinical experience scoring higher
when compared to students in the early years of training [28,41,42].

Even more relevant were the significant results we obtained in the dimension of work
practices that interfere with newborn feeding ability and, in this case, students in their
first years of training (1st to 3rd years) scored higher. This dimension is directly related
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to practical experiences in the early stages of birth, which can negatively interfere with
the newborn’s feeding skills. For example, in item 20 “Time required for skin-to-skin
contact to breastfeed interferes with completion of required documentation” and item
18 “There is no time immediately after birth to allow uninterrupted skin-to-skin contact
until the first breastfeed”. Furthermore, we found that work practices that interfere with
newborn feeding ability were negatively correlated with and were a negative determinant
of Overall Newborn Feeding Attitudes in our sample. Students at initial levels of training
still did not have much contact with practice in specific areas, such as maternity and
neonatal care, and this may have influenced the fact that the responses of participants
at initial levels scored higher in this dimension [28,41,42]. Likewise, Vandewark [43]
compared the level of knowledge of nursing students at junior and senior levels, and
despite the fact that both groups were aware of the benefits and physiology of breastfeeding,
knowledge about breastfeeding management was significantly higher in the group of more
advanced students.

Thus, our results indicate that the level of knowledge directly influenced attitudes
towards Newborn Feeding among our sample. These results have already been pointed out
by other studies, in which having more knowledge about newborn nutrition was associated
with having more positive attitudes towards it, which could help to promote the health
of babies and better health and feeding practices among caregivers. On the other hand,
less knowledge generates attitudes that can bring negative results, such as divergent and
conflicting information between health professionals, which can confuse families and instill
bad practices that can be harmful to the newborn [20,22,28,44,45].

In addition to these findings, it is necessary to analyze our results in a broader approach
because, as far as we know, this study was the first to assess newborn feeding knowledge
and attitudes among Portuguese medical students. Our global sample had a moderate
score for all study variables, indicating average knowledge and attitudes about newborn
feeding, as seen in other studies [19,46]. These results are important, as they address a
gap in medical training in Portugal, and this could have potentially negative long-term
implications as medical students, as future medical doctors, will often be at the forefront of
nutrition care of newborns. In addition, regardless of the area of specialization, medical
students and professionals are also frequently asked for health advice and consulting on
best feeding practices [36,44,47–49].

Thus, the main contribution of this study is to corroborate the discussion about
newborn feeding among medical students and to raise awareness regarding the urgent
need for optimal newborn feeding practices to be taught in all stages of medical education
from the early years of teaching [16,50,51]. In this sense, academic and health education
institutions that promote a culture of learning and offer learning programs, either as
part of the academic curriculum, through workshops, seminars, observation internships,
or even as an online module, which is currently an important source of dissemination of
knowledge [19,52–56], could be particularly effective in promoting a change in this scenario.

We suggest the creation of a learning/teaching culture that cultivates dynamic features
to encourage younger students to understand the feeding processes of newborns and their
consequences in a practical way. This is because practice, even in the classroom context,
can be effective when addressing potential real cases. Thus, experienced techniques that
encourage students to apply theoretical knowledge, such as role-plays and storytelling, can
be useful strategies for consolidating learning. Moreover, encouraging students to actively
participate in classroom discussions and making sure they are active listeners and contribute
their own ideas through formal discussion can be beneficial for them to understand complex
topics more easily. This would help prepare future health professionals to guide families
about the benefits and risks of different types of nutrition, as well as provide the necessary
skills to recognize and treat complications related to this process [57,58].

In addition, we point to the need for these learnings to address taboos related to
newborn feeding, such as the different contexts and settings in which families are in-
volved. As seen before, there are different factors that can influence the newborn’s feeding
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practice, such as socioeconomic level, family size, work, and belief systems, among oth-
ers [8–10,59,60]. The discussion about newborn feeding for medical students is even more
relevant when dealing with family situations that are not commonly presented, such as
the challenges of single-father families created by surrogacy [61], women with HIV [62,63],
diabetes, or in the case of mothers who are unwilling or unable to breastfeed their ba-
bies [59,64]. These families may need different approaches and different recommendations
from the medical team.

Hence, in addition to knowing adequate practices, it is necessary for future health
professionals to be able to act effectively with the family idiosyncrasies presented to them
and to be able to make appropriate recommendations for each case [65]. For this, it is
important that educators are also prepared and know the basic guidelines on feeding
babies, and that they can pass them on to future professionals. Again, we suggest that this
may be based on the need for constant updating of knowledge on the part of professors
who address these topics and on reviewing their previous experiences. Moreover, learning
from other countries and authors may be useful, so they can be familiar with the different
social, cultural, and local realities, as well as with the potential problems that people can
face during the practice of feeding a newborn.

However, despite these important contributions, it is important to note certain lim-
itations of the study. The first one is related to the characteristics of the sample. The
sample is small when compared to the number of medical students enrolled in Portugal
on the date of the study (N = 12,575). In addition, about 85% of the sample came from
03 of the 08 Portuguese universities that offer medical training programs [66], raising
some questions regarding the sample’s representativeness in comparison with the national
results. Furthermore, the cross-sectional nature of the study also posed a limitation, as the
knowledge is a variable constructed and altered over time [42]. Another limitation is due
to the fact that knowledge and attitudes about newborn feeding are composed of different
variables that may not have been covered by the measures that were used. Finally, given
that the questionnaire was both made available online and self-administered, these study
characteristics raise questions regarding the possible influence of selection bias.

In order to address these limitations, we suggest that future studies use larger and
more representative samples to provide more generalizable and accurate estimates of
the data. Moreover, future longitudinal and face-to-face studies could also improve the
understanding regarding the process of newborn feeding knowledge and attitudes in
medical students over years of study. Health professionals’ own beliefs and experiences
regarding breastfeeding and newborn feeding can influence their practice of working with
families [16–19]. In this sense, we recommend the incorporation of additional measures
in future studies, such as the evaluation of personal belief systems and personality style,
student interest in the area, experiences with newborns and the initial feeding process. The
inclusion of these and other variables could assist in verifying additional predictive and
preventive factors that may influence the attitudes of future doctors. In addition, further
research should be conducted among other health students, such as nursing and midwifery,
in order to understand these results in the different categories of health education in the
country. A database composed and updated on the learning and potential difficulties of
medical students in relation to the feeding of newborns is also needed so that the necessary
changes can be proposed and implemented.

Finally, we reaffirm the need for further studies on this topic in Portugal, which is
still scarce. Although our results indicate that there are differences in students’ knowledge
depending on the year of training, future studies should seek to understand the relationship,
the deep meaning, and implications of this difference in order to propose more effective
actions to improve teaching at different levels of training.



Eur. J. Investig. Health Psychol. Educ. 2023, 13 565

Author Contributions: Conceptualization, H.P., R.C., P.S. and M.C.; methodology, H.P. and R.C.;
software, H.P.; validation, H.P., R.C., P.S. and M.C.; formal analysis, H.P.; investigation, R.C. and H.P.;
resources, H.P.; data curation, R.C. and H.P.; writing—original draft preparation, H.P., P.S. and M.C.;
writing—review and editing, H.P., R.C., P.S. and M.C.; supervision, H.P.; project administration, R.C.
and H.P. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Ethics Committee of the University of Beira Interior—
Portugal (protocol code CE-UBI-Pj-2020-083 on 17 November 2020), and the Ethics Committee of
NOVA Medical School in Lisbon, Portugal (protocol code No. 07/2021/CEFCM on 27 January 2021).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available upon request.

Acknowledgments: We thank all medical students who participated in the study and who gave
their consent.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Limbu, Y.B.; Gautam, R.K.; Pham, L. The Health Belief Model Applied to COVID-19 Vaccine Hesitancy: A Systematic Review.

Vaccines 2022, 10, 973. [CrossRef]
2. Tarkang, E.E.; Zotor, F. B Application of the Health Belief Model (HBM) in HIV Prevention: A Literature Review. Central African.

J. of Public Health 2015, 1, 1–8. [CrossRef]
3. Ahmadinia, H. A Review of Health Beliefs and Their Influence on Asylum Seekers and Refugees’ Health-Seeking Behavior.

Communic. Comp. Ainformat. Sci. 2022, 1626. Available online: https://link.springer.com/book/10.1007/978-3-031-14832-3
(accessed on 24 February 2023).

4. Lau, J.; Tian-Zhi, L.; Gretel, J.W.; Ker-Kan, T. The health belief model and colorectal cancer screening in the general population: A
systematic review. Prevent. Med. Rep. 2020, 20, 101223. [CrossRef] [PubMed]

5. Figueiras, M.J. Psicologia da Doença vs. Psicologia da Saúde: A relevância dos modelos de senso-comum. In Perspectivas em
Psicologia da Saúde, 2nd ed.; Leal, I., Ed.; Quarteto: Coimbra, Portugal, 2006; pp. 99–116.

6. Glanz, K.; Rimer, B.K.; Viswanath, K. Health Behavior and Health Education: Theory, Research, and Practice, 4th ed.; Jossey-Bass: San
Francisco, CA, USA, 2008.

7. Emmanuel, A. A Literature Review of the Factors That Influence Breastfeeding: An Application of the Health Believe Model.
Intern. J. Nurs. Health. Sci. 2015, 2, 28–36.

8. Dattilo, A.M.; Carvalho, R.S.; Feferbaum, R.; Forsyth, S.; Zhao, A. Hidden Realities of Infant Feeding: Systematic Review of
Qualitative Findings from Parents. Behav. Sci 2020, 10, 83. [CrossRef]

9. Bunik, M.; Clark, M.; Zimmer, L.M.; Jimenez, L.M.; O’Connor, M.E.; Crane, L.A.; Kempe, A. Early Infant Feeding Decisions in
Low-Income Latinas. Breastfeed. Med. 2006, 1, 225–235. [CrossRef]

10. Rehayem, A.; Taki, S.; Brown, N. Denney-Wilson, E. Infant feeding beliefs and practices of Arabic mothers in Australia. Women
Birth 2020, 33, 391–399. [CrossRef]

11. Eksioglu, A.; Yesil, Y.; Ceber Turfan, E. Adaptation of the infant nutrition attitude scale (Iowa) to Turkish: Validity and Reliability
Study. Koc Üniversitesi Hemsire. Egit. Ve Arastırma Derg. 2016, 13, 209–215. [CrossRef]

12. Cox, K.N.; Giglia, R.C.; Binns, C.W. The influence of infant feeding attitudes on breastfeeding duration: Evidence from a cohort
study in rural Western Australia. Int. Breast J. 2015, 10, 1–9. [CrossRef]

13. Gharaii, N.R.; Hesarinejad, Z.; Nasibi, M.; Ghazanfarpour, M.; Kargarfard, L.; Dizavandi, F.R.A. A Systematic Review of Factorial
Structure of the Iowa Infant Feeding Attitude Scale (IIFAS). Int. J. Pediatr. -Mashha 2018, 6, 8413–8422. [CrossRef]

14. Brodribb, W.; Fallon, T.; Jackson, C.; Hegney, D. Attitudes to infant feeding decision-making–a mixed-methods study of Australian
medical students and GP registrars. Breastfeed. Rev. 2010, 18, 5–13.

15. Ulak, M.; Chandyo, R.K.; Mellander, L. Infant feeding practices in Bhaktapur, Nepal: A cross-sectional, health facility based
survey. Int. Breastfeed J. 2012, 7, 1–5. [CrossRef]

16. Anjum, Q.; Ashfaq, T.; Siddiqui, H. Knowledge regarding breastfeeding practices among medical students of Ziauddin University
Karachi. J. Pak. Med. Assoc. 2007, 57, 480–483.

17. Bowdler, S.; Nielsen, W.; Moroney, T.; Meedya, S. What knowledge of breastfeeding do nursing students hold and what are the
factors influencing this knowledge: An integrative literature review. Nurse Educ. Pract. 2022, 64, 103423. [CrossRef] [PubMed]

18. Wright, A.I.; Hurst, N.M. Personal Infant Feeding Experiences of Postpartum Nurses Affect How They Provide Breastfeeding
Support. J Obs. Gynecol Neon Nurs 2018, 47, 342–351. [CrossRef]

19. Biggs, K.V.; Fidler, K.J.; Shenker, N.S.; Brown, H. Are the doctors of the future ready to support breastfeeding? A cross-sectional
study in the UK. Int. Breastfeed J. 2020, 15, 46. [CrossRef]

http://doi.org/10.3390/vaccines10060973
http://doi.org/10.11648/j.cajph.20150101.11
https://link.springer.com/book/10.1007/978-3-031-14832-3
http://doi.org/10.1016/j.pmedr.2020.101223
http://www.ncbi.nlm.nih.gov/pubmed/33088680
http://doi.org/10.3390/bs10050083
http://doi.org/10.1089/bfm.2006.1.225
http://doi.org/10.1016/j.wombi.2019.07.004
http://doi.org/10.1590/1678-9865202134e210097
http://doi.org/10.1186/s13006-015-0048-3
http://doi.org/10.22038/ijp.2018.32706.2888
http://doi.org/10.1186/1746-4358-7-1
http://doi.org/10.1016/j.nepr.2022.103423
http://www.ncbi.nlm.nih.gov/pubmed/35987031
http://doi.org/10.1016/j.jogn.2018.02.011
http://doi.org/10.1186/s13006-020-00290-z


Eur. J. Investig. Health Psychol. Educ. 2023, 13 566

20. Cricco-Lizza, R. Student Nurses’ Attitudes and Beliefs About Breast-Feeding. J. Prof. Nurs. 2006, 22, 314–321. [CrossRef]
21. Ekström, A.; Nissen, E. A Mother’s Feelings for Her Infant Are Strengthened by Excellent Breastfeeding Counseling and

Continuity of Care. Pediatrics 2006, 118, 309–314. [CrossRef]
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