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Objectives: this study aimed to explore a set of factors associated with lower maternal-fetal 
attachment (MFA) in pregnant women.

Methods: this is a cross-sectional study corresponding to the second wave of a cohort study with 
a population-based sample of pregnant women in the South of Brazil. The maternal-fetal attachment 
scale (MFAS) was used to measure MFA. Bivariate analysis was performed using the t-test and ANOVA. 
The variables that presented p<0.20 were taken for multivariate analysis, through linear regression, in 
order to control possible confounding factors. 

Results: a total of 840 pregnant women were included. Pregnant women who had lower MFA means 
were those who did not live with a partner (B=-3.8 [CI95%=-6.0; -1.7]), those between the first and 
second trimester of pregnancy (B=-4.3 [CI95%=-5.9; -2.6]), those who did not have support from 
their mother during pregnancy (B=-2.4 [CI95%=-4.6; -0.2]), and those with depressive symptoms 
(B=-4.9 [CI95%=-7.4; -2.5]). 

Conclusions: the results showed that a higher MFA it is associated with an adequate support network 
during pregnancy, better maternal mental health, and with an advanced pregnancy. Early evaluation 
of MFA and effort to promote an adequate prenatal bond, focusing on maternal psychological and 
emotional aspects are strongly suggested.
Key words Maternal-fetal attachment, Prenatal bonding, Social support, Maternal health, Pregnancy

http://dx.doi.org/10.1590/1806-9304202300000361-en

Abstract



Rubin BB et al.

Rev. Bras. Saúde Mater. Infant., Recife, 23: e202203612

Introduction

The transition into the mother’s role involves not only 
physical, psychological, and social changes in a woman’s 
life, but also a change in habits in favor of maternal-
fetal health to build a bond with the child.1 According 
to Dipietro2 studies that originated in the 1960’s sparked 
a great empirical interest in the prenatal period and the 
influence of maternal aspects on pregnancy and children’s 
later development. In this context, attachment, which was 
previously seen as an infant’s innate tendency to establish 
emotional bonds, especially with the maternal figure, in 
the first year of life, is now considered a phenomenon that 
has its origins even in the prenatal period.3

Maternal-fetal attachment (MFA) refers to the 
emotional bonding between a mother and her unborn 
child during pregnancy. This bond can be seen as the 
mother’s expectations, thoughts, emotions, and behaviors 
regarding her fetus, motherhood, and pregnancy.4 Cranley5 
described MFA as the extent to which women engage in 
behaviors that represent affiliation and interaction with 
their expected child.

Previous  s tudies  have shown how different 
psychosocial and socio-demographic characteristics 
report prenatal bonding. Factors such as lower gestational 
age, lack of social support during pregnancy, and the 
presence of maternal psychiatric disorders, including 
anxiety and depression, are often associated with low 
levels of MFA.6-9 However, a national study showed that 
the MFA was not associated with anxiety or depression, but 
included only pregnant women diagnosed with congenital 
malformations, which limits the comparison of data with 
other samples.10

A literature review by Cannella11 demonstrated that 
lower economic and schooling levels and higher maternal 
age were associated with lower MFA scores. However, 
most studies have not found this relationship.7,12 According 
to Kelmanson12 overall, demographic factors like age, 
marital status, income, parity, education, and ethnicity do 
not appear to considerably impact MFA. Moreover, some 
risky behaviors during pregnancy, such as tobacco and 
alcohol use, are frequently observed in pregnant women 
with low levels of MFA and can have negative effects 
on the fetus’ health and cause developmental delay after 
birth.13-15 On the other hand, other studies have focused 
on positive factors, such as social support, support from 
the partner, or from the pregnant woman’s parents, that 
have been related to a more positive prenatal bonding.8,16

It is noteworthy that studies where both supportive 
and risk factors are explored together are rare, especially 
in least developed countries, such as Brazil. According 
to Foley17 studies are increasingly recognizing the 
importance of pregnancy as a period of potential risk 

and opportunity for intervention. However, the authors 
indicated that few studies on maternal psychological health 
have been conducted in least developed countries. Thus, to 
explore factors that can serve as protection for pregnancy 
and child’s outcomes is appropriate. Mainly because MFA 
can serve as a useful indicator for an early clinical and 
psychological intervention in this population.12

Despite of a growing body of evidence regarding 
MFA, few studies have rigorous methodology, population-
based samples, and validated instruments, leading the 
findings in the literature to be inconsistent. Thus, given the 
evidence that demonstrates the influence of MFA on the 
offspring’s outcomes, it is important to identify the factors 
that are related to lower MFA, so that early interventions 
can be implemented during pregnancy in order to reduce 
maternal and child impairment. To address the issue and 
bridge the gap, the aim of this study was to explore a set 
of maternal factors associated with MFA in a sample of 
pregnant women in the South of Brazil.

Methods

This is a cross-sectional study corresponding to the 
second wave of a population-based cohort of pregnant 
women living in a city in the South of Brazil. The city is 
medium-sized, with approximately 330.000 inhabitants. 
According to the 2010 Instituto Brasileiro de Geografia e 
Estatística (Census of the Brazilian Institute of Geography 
and Statistics), the urban zone of Pelotas contains 488 
census sectors. Out of these, 244 (50%) were randomly 
drawn to search for pregnant women up to the second 
trimester. The inclusion criteria were determined as 
follows: women up to 24 weeks of pregnancy and living 
in the urban area of the city. Pregnant women who were 
unable to respond to and/or understand the research tools 
due to physical and/or cognitive problems were excluded 
from the study.

1072 pregnant women were identified. However, 
91 (8.5%) had lost the baby before the first evaluation 
or refused to participate in the study, the remaining 981 
(91.5%) pregnant women were evaluated in the first 
evaluation. Of these, 14.4% were considered losses or 
refusals, or they lost the baby before the second evaluation. 
Thus, the total sample of this study consisted of 840 
(85.6%) pregnant women, who participated in the first and 
second evaluations. Data were collected through printed 
questionnaires, administered by trained interviewers. 
Home interviews were held in the first wave of the study. 
Meanwhile, in the second wave, the interviews occurred 
in a room at the university hospital.

MFA was assessed using the Maternal-Fetal Attachment 
Scale (MFAS). This scale is a 24-item measure that contains 
5-point Likert-type items with options of response ranging 
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from 1 (definitely no) to 5 (definitely yes). Examples of 
MFAS items include “I talk to my unborn child” and “I do 
things to try to stay healthy that I would not do if I were 
not pregnant”. The total score ranges from 24 to 120.5 
In the validation process for the Brazilian population,3 
suggested that the MFA construct is one-dimensional and 
therefore should be used as a general measurement for 
bonding. Higher scores indicate higher levels of MFA. It 
presented a low reliability for the Brazilian context, with a 
Cronbach’s α of 0.63.3 However, a previous study carried 
out with the same sample as the present study showed an α 
of 0.82, indicating good reliability.18 This instrument was 
used in the second wave of the study.

Depressive symptoms during gestation were evaluated 
using the Edinburgh Postnatal Depression Scale (EPDS). 
This 10 item self-report measurement is designed to 
screen women for symptoms of emotional distress during 
pregnancy and the postnatal period. Each item is scored 
from 0 to 3 and the total score ranges from 0 to 30. Higher 
scores indicate major depressive symptoms. In this study, 
the cutoff point used was 11. Those participants who 
presented 0-10 points were absent or had minor symptoms 
and those with 11 points or more exhibited depressive 
symptoms (no/yes, respectively).19 It presented a good 
reliability for the Brazilian context, with a Cronbach’s α 
of 0.87.20 This instrument was used in the second wave 
of the study.

The Beck Anxiety Inventory (BAI) was used to 
evaluate anxiety symptoms during gestation. This is a 
self-administered instrument composed of 21 items that 
is used for measuring the severity of anxiety. Respondents 
were asked to rate each item on a 4-point scale ranging 
from 0 (not at all) to 3 (severely, can barely stand it). 
Ratings are for the past week. Items are summed to obtain 
total scores ranging from 0 to 63. Higher scores indicate 
greater severity of anxiety symptoms. In this study, the 
results were dichotomized (yes/no). Pregnant women who 
scored 11 points or more presented anxiety symptoms.20 
It presented a good reliability for the Brazilian context, 
with a Cronbach’s α of 0.88–0.92.21 This instrument was 
used in the second wave of the study.

In this study, the modules of the Alcohol, Smoking 
and Substance Involvement Screening Test (ASSIST) were 
applied and covers dependent use of alcohol and tobacco. 
ASSIST is a questionnaire that screens for all levels of 
problem or risky use of substance in adults. It consists 
of eight questions covering tobacco, alcohol, cannabis, 
cocaine, amphetamine-type stimulants, inhalants, 
sedatives, hallucinogens, opioids and ‘other drugs’. Each 
answer corresponds to a score ranging from 0 to 4, with the 
total of score ranging from 0 to 20. The score ranging from 
0 to 3 indicated occasional use of alcohol and tobacco, 4 to 
15 revealed abuse, and ≥16 as suggestive of dependence.  

For this study, we grouped the categories of abuse and 
dependence. Thus, the classification of occasional use 
and abuse/dependence was considered. The reliability of 
the instrument for the Brazilian context was good, with a 
Cronbach’s α of 0.80 for both alcohol and tobacco.22 This 
instrument was used in the first wave of the study.

The socio-economic status of the participants 
was evaluated using the classification proposed by the 
Associação Brasileira de Empresas de Pesquisas (ABEP) 
(Brazilian Association of Research Companies). This 
classification is based on the total accumulated material 
assets of the family and the householder’s schooling. 
The individuals are categorized into five economic levels 
from A (highest socioeconomic status) to E (lowest 
socioeconomic status). In this study, “A+B” refers to the 
highest economic level, “C” to middle class, and “D+E” 
to the lowest.23

A self-report questionnaire was also applied and 
included variables such as: schooling in years of studying 
(up to 3 years, 4 to 7 years, 8 to 10 years, 11 years or more), 
age (up to 23, 24 to 29 years, above 30 years), living with 
a partner (no, yes), trimester of pregnancy (first and second 
trimester, third trimester), previous pregnancy (no, yes), 
planned pregnancy (no, yes), mother’s support (no, yes) 
and child’s father support (no, yes).

Descriptive analysis of data was performed by 
calculating absolute and relative frequencies and means 
and standard deviations. Bivariate analysis was performed 
using the t-test and ANOVA to verify differences in the 
means. In the multiple regression, the raw and adjusted 
analyses were performed using Linear Regression. The 
variables that presented p<0.20 in the crude analysis 
were included in the adjusted analysis. The adjusted 
analysis was performed with the objective of controlling 
possible confounding factors and followed a conceptual 
hierarchical model. This model is divided into levels 
and assumes that variables located at the hierarchically 
higher level are determinants of the lower levels. Thus, 
the variables were controlled using the same or previous 
levels. Only the variables with p-values <0.05 remained 
in the models.

The model proposed for the approach of variables 
was determined in three levels. Level 1 included economic 
class. Level 2 included lives with a partner, trimester 
of pregnancy, previous pregnancy, planned pregnancy, 
mother’s support and child’s father support. Level 3 
included alcohol abuse/dependence, depressive symptoms 
and anxiety symptoms. P-values <0.05 were considered 
to indicate statistical significance. 

To verify the multicollinearity in the regression 
analyses between the variables that remained in the 
regression model, we calculated the variance inflation 
factor (VIF).  We considered values above 0.4 as the 
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30 years old or more (N=300 [35.7%]), and lived with 
a partner (N=670 [79.8%]). Regarding the pregnancy 
characteristics, N=579 (68.9%) pregnant women were 
in the third trimester of pregnancy, N=483 (57.5%) had 
previous pregnancy, and N=374 (44.5%) did not plan this 
pregnancy. With regards to social support, N=120 (14.3%) 
of the participants did not feel supported by their mothers 
during pregnancy and N=39 (4.6%) did not feel supported 
by the child’s father during pregnancy. In addition, N=136 
(16.2%) of the pregnant women presented tobacco abuse/
dependence, N=79 (9.4%) alcohol abuse/dependence, 
N=127 (15.1%) had depressive symptoms, and N=279 
(33.3%) had anxiety symptoms (Table 1).

Bivariate analysis showed the  pregnant women who 
did not live with a partner (p<0.001), were between first 
and second trimester of pregnancy (p<0.001), did not 
plan the pregnancy (p=0.032), did not feel supported 
by their mother during pregnancy (p=0.030), did not 
feel supported by the child’s father during pregnancy 
(p=0.042), had alcohol abused/dependence (p=0.019), had 
depressive symptoms (p<0.001) and, those with anxiety 

existence of collinearity among the variables. All 
statistical analyses were conducted using the Statistical 
Package for the Social Sciences (SPSS) software, version 
25.0.

This study was approved by the Ethics Committee at 
the Universidade Católica de Pelotas under the protocol 
number 47807915.4.0000.5339. All participants agreed 
to participate in the study by providing their informed 
consent. For eligible participants under the age of 18, 
a written consent was also obtained from their parents 
or guardians. According to diagnostic assessments of 
the larger study, the participants with any psychiatric 
disorders were referred to a health service center. This 
paper complies with the STROBE reporting guideline for 
cross-sectional studies.

Results

The sample consisted of 840 pregnant women. The mean 
of MFA for the general sample was 98.6 (SD 11.6). Most 
participants belonged to middle class (N=473 [57.5%]), 
had 11 years or more of schooling (N=475 [56.5%]), were 

Table 1 

Demographic, socioeconomic, gestational, social support, behavioral, maternal mental health characteristics and maternal-fetal attachment, 
Pelotas, South of Brazil (2016-2018).

Variables N %
Maternal-Fetal Attachment

p
 ± SD

Economic class* 0.113

Higher classes (A+B) 216 26.2 97.6 ± 11.3

Middle class (C) 473 57.5 99.3 ± 11.4

Lower classes (D+E) 134 16.3 97,7 ± 12,6

Schooling (years of study) 0.869

Up to 3 14 1.7 100.8 ± 10.5

4-7 161 19.2 98.4 ± 12.0

8-10 190 22.6 98.2 ± 12.1

11 years or more 475 56.5 98.7 ± 11.2

Age (years) 0.357

Up to 23 268 31.9 99.3 ± 11.4

24-29 272 32.4 97.9 ± 12.1

Above 30 300 35.7 98.5 ± 11.5

Lives with a partner <0.001

No 170 20.2 95.2 ± 12.2

Yes 670 79.8 99.4 ± 11.2

Trimester of pregnancy <0.001

First and second trimester 261 31.1 96.0 ± 10.7

Third trimester 579 68.9 99.7 ± 12.9

Previous pregnancy 0.160

No 357 42.5 99.2 ± 11.3

Yes 483 57.5 98.1 ± 11.7

Planned pregnancy 0.032

No 374 44.5 97.6 ± 12.2

Yes 466 55.5 99.3 ± 10.9
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*Variables with missing; SD = standard deviation.

Mother’s support 0.030

No 120 14.3 96.2 ± 13.2

Yes 720 85.7 99.0 ± 11.2

Child’s father support 0.042

No 39 4.6

Yes 801 95.4 98.7 ± 11.4

Tobacco abuse/dependence 0.982

No 704 83.8 98.6 ± 11.5

Yes 136 16.2 98.5 ± 11.9

Alcohol abuse/dependence 0.019

No 761 90.6 98.9 ± 11.5

Yes 79 9.4 95.7 ± 11.3

Depressive symptoms* <0.001

No 712 84.9 99.5 ± 10.8

Yes 127 15.1 93.4 ± 14.2

Anxiety symptoms* 0.013

No 560 66.7 99.3 ± 11.3

Yes 279 33.3 97.2 ± 12.0

Total 840 100.0 98.6 ± 11.6 -

symptoms (p=0.013) presented significantly lower MFA 
means (Table 1).

In the adjusted analysis, was found that pregnant 
women who had lower MFA means were those who 
did not live with a partner (B=-3.9 [CI95%=-6.0; -1.7] 
p<0.001), were between the first and second trimester 
of pregnancy (B=-4.3 [CI95%=-6.0; -2.6] p<0.001), did 
not feel supported by their mother during pregnancy 
(B=-2.4 [CI95%=-4.6; -0.2] p=0.035), and those women 
with depressive symptoms (B=-5.0 [CI95%=-7.4; -2.5] 
p<0.001) (Table 2). The variables on economic class, 

schooling, age, previous pregnancy, previous abortion, 
planned pregnancy, child’s father support, tobacco abuse/
dependence, alcohol abuse/dependence, and anxiety 
symptoms were not statistically associated with MFA 
(p>0.005).

Discussion

This study explored a set of factors associated with MFA, 
such as social support, substance abuse, mental health, 
socio-demographic, and gestational characteristics in a 

Table 2

Multiple linear regression analysis demographic, socioeconomic, gestational, social support, behavioral, maternal mental health on characteristics 
and maternal-fetal attachment, Pelotas, in the South of Brazil (2016-2018).

Variables
Maternal-Fetal Attachment

B CI95% p t VIF R²

Level 1 0.000

Economic class (higher classes A+B*) 1.0 -0.2; 2.2 0.114 1.583 1.070

Level 2 0.064

Lives with a partner (yes*) -3.9 -6.0; -1.7 <0.001 -3.552 1.245

Trimester of pregnancy (third trimester*) -4.3 -6.0; -2.6 <0.001 -5.059 1.025

Previous pregnancy (no*) -0.5 -2.1; 1.1 0.561 -0.582 1.067

Planned pregnancy (yes*) -1.1 -2.7; 0.5 0.178 -1.349 1.060

Mother’s support (yes*) -2.4 -4.6; -0.2 0.035 -2.117 1.052

Child’s father support (yes*) -0.8 -4.7; 3.1 0.692 -0.396 1.181

Level 3 0.090

Alcohol abuse/dependence (no*) -2.2 -4.9; 0.4 0.101 -1.641 1.022

Depressive symptoms (no*) -5.0 -7.4; -2.5 <0.001 -3.987 1.318

Anxiety symptoms (no*) -0.0 -1.8; 1.8 0.995 -0.006 1.288

*Reference category; CI = confidence interval; VIF = variance inflation factor.
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population-based sample in the South of Brazil. It was 
found that pregnant women who did not live with a partner, 
who did not have their mother’s support during pregnancy, 
who were between the first and second gestational 
trimesters, and who had depressive symptoms presented 
lower MFA means.

The findings have demonstrated the importance of an 
appropriate support network during pregnancy, especially 
from partners, parents, or other close family members, as 
reported in previous studies.7,24,25 Puerperium is a period 
of great changes in women’s lives. Positive social support, 
as well as lives with a partner during this period may 
contribute to improved maternal and infant well-being and 
can also be very helpful in facilitating bonding between 
mothers and their children. In terms of MFA, a mother who 
knows what it is like to receive support and care, may be 
more acceptable for care. 

It was found that pregnant women who did not have 
their mother’s support during pregnancy and who did not 
live with a partner had lower MFA means. However, the 
baby’s father support variable did not remain associated 
with MFA in the multivariate analysis. The literature 
demonstrates the relevance of a partner in this important 
period for a woman.4,16,26 Sometimes, the baby’s father 
is not necessarily the mother’s current partner. A study 
found that married women had more support than those 
that were unmarried, and that partner presence and marital 
stability are important factors for health and well-being.26 
Thus, the presence of a partner, which enables affective 
exchanges, a feeling of security and belonging by the 
pregnant woman, may be more related to the maternal 
ability to bond with her baby. 

These results corroborate with those found in the 
literature. A study by Punamäki et al.8 involved 511 
mother-child dyads and showed that social support 
during pregnancy and good maternal mental health have 
contributed to higher levels of MFA. Adequate social 
support during times of high stress and great vulnerability 
in the life cycle seems to be of great importance in several 
aspects. It has also been associated with protective factors 
for mental health.

Another important result of the present study was that 
pregnant women with depressive symptoms had lower 
MFA means. The damage of gestational depression in 
offspring is well established in the literature. Symptoms of 
depression (sadness, apathy, anhedonia, guilt, and others) 
can interfere with the empathic ability and the availability 
of maternal affection, and thus, impair to build a healthy 
bonding with the child.1

Rossen et al.9 identified the different risk and 
protective factors associated with maternal representations 
in relation to the fetus. The results showed that higher 
depressive symptoms were the strongest risk factors 

associated with the mother’s negative expectations 
regarding to the unborn child. Another study that compared 
MFA in women with Major Depressive Disorder (MDD) 
with those without the disorder found that the diagnosis 
of MDD was associated with significantly lower levels of 
MFA. The severity of depression was negatively associated 
with MFA scores, indicating that the more severe the 
depression, the lower the MFA of the pregnant woman.27

It was also found that pregnant women who were 
between the first and the second trimester of pregnancy had 
lower MFA means. According to Cranley5 MFA tends to 
intensify over the course of pregnancy due to body changes 
and to the increased fetal movements, which can facilitate 
the creation of the fetus’ representations and, consequently, 
the bond with it. These findings corroborate with the study 
carried out by Rowe et al.28 in Australia in which pregnant 
women who were in the first gestational trimester had lower 
MFA means. In the United States, Yarcheski7 conducted 
a meta-analytical study to identify predictors of maternal 
bonding with the fetus and to determine the magnitude 
of the relationship of each predictor. The study yielded 
fourteen predictors of MFA and gestational age had a 
moderate to substantial effect size, indicating that MFA 
intensifies with the advancing pregnancy.

The results of this study should be interpreted with 
some caution. The fact that it was a cross-sectional study, 
therefore, it was impossible to infer causality, which it 
could be considered a limitation of this study. In addition, 
although it did not find an association between MFA 
and alcohol and tobacco abuse, some previous studies 
have shown this relationship.13,24 It is possible that, due 
to the pregnant women’s social acceptability, many felt 
uncomfortable to admit the abuse of these substances, 
which may have interfered with our findings (interviewee 
bias). In addition, it should be noted that the assessment of 
alcohol and tobacco abuse was performed in the first phase 
of the study, which included women who were up to 24 
gestational weeks. As the ASSIST instrument investigates 
the abuse of these substances in the last three months, it is 
possible that some women responded regarding to a period 
when they were not pregnant. Therefore, it was suggested 
further research on the subject.

Despite the limitations, a range of possible associated 
and confounding factors mentioned in the literature 
that confirm the findings of our study was investigated. 
Furthermore, research that explores factors that can serve 
as protection for the pregnancy and child development is 
appropriate, mainly in the most vulnerable populations. 
MFA has been considered an indicator of adaptation to 
pregnancy and associated with health practices during 
this period. Positive health practices include abstaining 
from risky behaviors such as the use of tobacco, alcohol, 
and other illegal substances.13,14
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It is known that positive MFA contributes to the 
mother-child relationship after birth and especially to 
the development of a secure bonding towards the child.8 
Those who are securely bonded tend to be more satisfied 
in relationships with others.29 Moreover, previous studies 
showed that MFA was directly associated with child 
development.8,14 Thus, attention to MFA is justified, since 
there is evidence for both positive and negative influence 
on the offspring’s outcomes .14

In this perspective, these findings support the study 
by Roncallo et al.30 who suggested that a way to early 
promotion in a child’s development in the perinatal period 
includes the promotion of prenatal bonding, couple’s 
relationship, social support networks, and the mother’s 
physical and mental health. Thus, early evaluation of 
MFA is appropriate and may be a useful indicator for 
early clinical and psychological intervention.12 Working 
to foster prenatal bond may have a positive impact on 
physical and emotional care patterns during that same 
period, as well as a better mother-infant relationship in 
the postpartum period.

In summary, the results of this study showed that 
a higher MFA was associated with an adequate support 
network during pregnancy, especially mother support 
and living with a partner. MFA was also associated with 
better maternal mental health and advanced pregnancy. It 
is noteworthy that the gestational period is characterized 
by several hormonal and psychosocial changes, in which 
pregnant women are more vulnerable emotionally. It is 
also during this period that the first relationship with the 
fetus begins. Therefore, it is essential that pregnant women 
feel good and safe for the development of a positive MFA. 
Thus, appropriate interventions in prenatal care settings 
should be implemented to help pregnant women to have a 
healthy pregnancy. These interventions should emphasize 
the importance of social support and maternal mental 
health for enabling the development and improvement of 
a healthy MFA.
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