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Interacao face a face mae-bebé: Diferencas entre maes deprimidas e nao deprimidas e de

acordo com o sexo do bebé

Resumo

A interacdo face a face & um contexto chave para entender a qualidade da interacdo mae-bebé,
sendo que pode ser influenciada por fatores externos que estdo bastante presentes na atualidade. Desta
forma, este estudo tem como objetivo (1) analisar diferencas na interacao face-a-face mae-bebé entre maes
deprimidas e maes ndo deprimidas no pds-parto, e (2) analisar diferencas na interacdo face-a-face mae-bebé
entre o sexo do bebé (raparigas vs rapazes). A amostra foi composta por 63 mulheres recrutadas no 3°
trimestre da gestacdo, maioritariamente portuguesas (92%). Os instrumentos utilizados neste estudo foram:
Questionario Sociodemografico, Escala de Depressdo Pos-Natal de Edimburgo e Escala de Avaliacdo da
Interacao. Os resultados revelaram que (1) a depressao influencia alguns comportamentos maternos, como
a reduzida atividade fisica significativa e 0 aumento da presenca de expressdes faciais de tensao e raiva.
Bem como revelaram que (2) o sexo do bebé influencia o modo como este interage com a mae, sendo que
0s rapazes tém comportamentos mais direcionados para a mae do que as raparigas. Em suma, € importante
implementar programas educativos para gravidas e méaes recentes, de forma que estas consigam responder

adequadamente a possiveis comportamentos que possam existir durante a interacdo face a face.

Palavras-chave: Depressdo pds-nalal; face a face; interacdo mae-bebé, sexo do bebé



Face-to-face mother-infant interaction: Differences between depressed and non-depressed

mothers and according to the infant's sex

Face-to-face interaction is a key context for understanding the quality of mother-infant interaction and
can be influenced by external factors that are strongly present nowadays. Thus, this study aims to analyze
(1) differences in face-to-face mother-infant interaction between depressed mothers and non-depressed
mothers in the postpartum period, and (2) to analyze differences in face-to-face mother-infant interaction
between the sex of the infant (females vs males). The sample was composed of 63 women recruited in their
third trimester of pregnancy, mostly Portuguese (92%). The instruments used in this study were:
Sociodemographic Questionnaire, Edinburgh Postnatal Depression Scale, and Interaction Rating Scale. The
results revealed that (1) depression influences certain maternal behaviors, such as reduced significant
physical activity and increased presence of facial expressions of tension and anger. They also revealed that
(2) the sex of the infant influences the way they interact with their mother, with males having more mother-
oriented behaviors than females. In summary, it is important to implement educational programs for pregnant
women and recent mothers so that they can respond appropriately to possible behaviors that may exist during

face-to-face interaction.

Keyword: Face-to-face; mother-infant interaction, postnatal depression, sex of the infant
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FACE-TO-FACE MOTHER-INFANT INTERACTION: DIFFERENCES BETWEEN DEPRESSED AND NON-DEPRESSED
MOTHERS AND ACCORDING TO THE INFANT'S SEX

Introduction

Mother-infant interaction refers to the exchange of expressions and behaviors between mother and
child. Since the unique characteristics and actions of the mother and infant contribute to the quality of this
interaction (Mantymaa, 2006), both change their behaviors according to the feedback they receive from each
other (Brazelton et al., 1975; Costa & Figueiredo, 2012). Mother-infant interaction begins in the gestational
period and is, therefore, the newborn first social interaction. For this reason, this specific interaction has a
huge impact on the development of the child's personality characteristics (Figueiredo & Dias, 2013), on the
development of language, cognition, and social skills (colonnesi et al., 2020), and the increase of the infant's
self-regulation capacity (Benson et al., 2010). Therefore, the better the quality of mother-infant interaction
the better the infant's ability to respond effectively to the environment (Brazelton et al., 1974). This way, a
good quality mother-infant interaction predicts good well-being in the development of the infant (Méntymaa,
2006).

Due to the sharing of verbal and nonverbal behaviors, a face-to-face situation is key to better
understanding the quality of this interaction. In this situation, the mother and infant directly observe and
communicate through certain behaviors (ex: gestures, smiles, mutual glances, and vocalizations) that are
important for the establishment of good relationships (Colonnesi et al., 2012). Through this interaction, it is
possible to observe certain behavior patterns that co-occur and contingent responses that exist, namely the
exchange of glances and touch, the imitation of facial expressions, and the type and rhythm of vocalizations,
among others (Beebe et al., 2016; Lavelli & Fogel, 2005). Besides that, it is possible to observe expressions
of warmth and positivity, which are important positive social cues in mother-infant interaction (Méntymaa,
2006). It is around 2-3 months of age that these behaviors start to emerge more frequently, and it is also
when infants have more interest in face-to-face interaction (Lavelli & Fogel, 2002). For this reason, it is

important to study, the face-to-face mother-infant interaction at this age.

Postpartum depression is a condition that is universal and prevalent in society, affecting about 10 to
15% of women (Fonseca & Canavarro, 2017). Thereby, it deserves elevating emphasis and attention to better
understand the impact that this disease can have on mother-infant interaction. This disorder can be explained
by the fact that pregnancy is a period characterized by major changes, both at the level of reorganization of
routines (learning new skills and acquisition of distinct roles) and at the intrapersonal level (biological and

psychological changes, among others) (Canavarro, 2009). Nevertheless, it is important to mention that
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postpartum depression does not only affect the woman but also the relationships in her household, thus
having an impact on her interaction with the infant. Maternal depression seems to compromise a child's
emotional, social, and cognitive development, which leads to internalizing and externalizing problems in the

infant’s future (e.g., anger, sadness, irritability) (fiele et al., 2011; Goodman et al., 2011).

It is known that the mental health of the mother influences early interaction experiences. The mother-
infant interaction in depressed women after childbirth is less adequate and poorer when compared to non-
depressed mothers (Field, 1984). This may be due to the fact that the mother is less emotionally involved
with the infant thus impairing her in interpreting the needs and cues provided by the infant (Benson, 2010;
Figueiredo, 1996). Mother-infant interaction has a bidirectional effect, as maternal behaviors influence the
infant's behavior and vice-versa, both regarding depressed and non-depressed mothers (Beardslee et al.,
2011; Cohn et al., 1990; Reck et al., 2004). Therefore, based on this effect it can be observed that the
expression of positive behaviors such as the mother’'s smile, mirroring, and vocalizations promote positive
feelings in the child. Consequently, as it characterizes depression, the most common traits are negative
feelings such as sadness, irritation, hostility, and intrusiveness (Reck et al., 2004), which causes the infant
to experience more negative feelings and negative behaviors (e.g., gaze avoidance, less vocalize), which has
implications on the quality of his interaction with the mother (Field, 1984). Additionally, depressed mothers
have a lower number of contingent responses to the infant’s needs (Field, 2008; Hummel et al., 2016). An
effective way to assess this difference in the quality of mother-infant interaction between depressed and non-
depressed mothers regards face-to-face situations since allows observing the mother's expressions and

behaviors in the depressive forum that have implications on the quality of this interaction.

Another topic that has shown high relevance over time is the theme of sex differences. These
differences found in sex behaviors may be for biological, cultural, or social factors. From a biological
perspective, researchers showed that the differences found in male and female newborns are related to the
innate biological differences that they have. Male infants have higher arousal levels (ex: cortisol and
testosterone), while females show higher rates of heart reactivity (Figueiredo, 2001; Chaplin & Aldao, 2013).
This can be one explanation for males having more tendency to externalize emotions (ex: anger, and hostility)
while females tend to internalize them (ex: anxiety, and depression). From a more cultural and social
perspective, this leads to sex-role stereotypic behaviors, which means that some characteristics and behaviors

are more likely to be found in male members, and others in female members of society (Brody, 2000; Chaplin

10
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& Aldao, 2013). This line of thinking can cause mothers to adopt beliefs and behaves differently towards the
sex of the infant. In turn, as the infant feels that they have a certain role to play, they may adopt behaviors

that go toward the assumption. In this way, the sex of the infant can influence the mother-infant interaction.

Regarding the mother's interactive behaviors, she has a greater tendency to match and imitate the
male infants' facial expressions and has a more contingent positive effect on them (Malatesta & Haviland,
1982; Tronick & Cohn, 1989). In addition, she also shows better gaze coordination with males, i.e., they look
at each other more often and share attention to the same objects when compared to females (Friedman,
2005; Weinberg et al., 1999). However, mothers are more likely to talk and smile more with their daughters
(Fischer, 2000). As for the duration of behavior type, mothers of male infants are more likely to spend more
time in positive states and less time in negative states compared to female mothers (Crugnola et al., 2016).
Regarding the infant's interactive behavior, and based on what was said before, male infants are more
sensitive to their mothers (Gallas & Lewis, 1977), and when the mother has higher-quality behaviors, male
infants tend to be more expressive, while females remain neutral (Carter et al., 1990). So, the point here is
to better understand how sex differences influence the quality of mother-infant interaction in face-to-face

interaction.

Therefore, the core objectives of the current study are: (1) to analyze differences in face-to-face
mother-infant interaction between depressed mothers and non-depressed mothers in the postpartum period,
and (2) to analyze differences in face-to-face mother-infant interaction between the sex of the infant (females
VS males).

Method

Participants

A sample of 63 pregnant women was included in this study. The majority were Portuguese (92.1%),
married or cohabiting (71.5%), were in maternity license (66.7%), had upper-level education (57%) and more
than half were aged between 25 and 34 years old (68.2%). Of the 63 women, 51 were not depressive (EPDS
>7) 3 months after the delivery (81%). Regarding infants, half of them had a normal birth (52.4%), the majority
were born at term (= 37 gestations’ weeks: 98.4%), were not resuscitated at birth (88.9%), had normal birth

weight (98.4%) and length (87.3%), were born by vaginal delivery (52.4%) and were males (50.8%).

11
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Table 1.

Participants socio-demographic characteristics

n=63
n %

18-24 11 17.5

Age (years) 25-34 43 68.2

35-44 9 14.3

Portuguese 58 92.1

Nationality Brazilian 1 1.6

PALOP 2 3.2

Other 2 3.2

Mothers Educational level Elementary School 0 0.0

Secondary Education 27 42.9

Upper-Level Education 36 57.1

Marital Status at 3 months  Single/Divorced/ Widow 18 28.5

postpartum Married/ Cohabitation 45 71.5

Occupational Status at 3 Employed (Full time/Part-time) 7 11.1

months postpartum Unemployed 14 22.2

Maternity License 42 66.7

Depressive Status at 3 Depressive 12 19.0

months postpartum Non-depressive 51 81.0
(EPDS = 7)

Normal part 33 52.4

Type of part Cesarean section 20 31.7

Suction cup delivery 7 4.8

Forceps delivery 3 11.1

Gestation’ age < 37 weeks 1* 1.6

> 37 weeks 62 98.4

Infants Resuscitation at birth No 56 88.9

Yes 7 11.1

Sex Male 32 50.8

Female 31 49.2

Length at birth <48 cm 8** 12.7

=48 cm 55 87.3

Weight at birth < 2500g | R 1.6

> 2500g 62 98.4

Notes. PALOP: Paises Africanos de Lingua Oficial Portuguesa (African Countries with Portuguese Official Language),
cm= centimeter; g= gram

*3bweeks
**Min.: 45.50cm, Max: 47.80cm

22309
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Procedure

This study is part of a larger research project (“Breastfeeding and post-partum depression”;
Figueiredo, 2011), that received approval from the Ethics Committee of the University of Minho and the
hospitals where pregnant mothers were recruited. Pregnant women who attended two public hospitals in
Northern Portugal during the third trimester of pregnancy (30 to 34 weeks gestation) were contacted. In this
contact, they were informed about the objectives and procedures of the study and invited to participate
voluntarily. Of the women who were contacted, the ones who do not read/write Portuguese, with gestational
complications, took psychiatric medications, and had multiple births were excluded. After agreeing to
participate, participants were asked to sign an informed consent form and asked to complete some measures
in self-report format, namely the Sociodemographic Questionnaire (Figueiredo et al., 2009) and the Edinburgh

Postnatal Depression Scale (Cox et al., 1987).

Two days, 2 weeks, and 3 months after birth, all participants were asked again to fill out the
Sociodemographic Questionnaire (Figueiredo et al., 2009) and the Edinburgh Postnatal Depression Scale
(Cox et al., 1987). At 3 months after birth, a face-to-face mother-infant interaction was videotaped for 5-8
minutes, to be assessed with the Face-to-Face Interaction Rating Scale (IRSff) (Field, 1980). During the
recording, mothers were told to interact as they typically would with their infants, ignoring the presence of the
observer. Of all participants, 63 mothers agreed to be recorded and completed the full study. Of these
recordings 58 were recorded at home, 4 at the hospital, and 1 at the cafe according to the mother's

preference.

Measures

Sociodemographic Questionnaire:

The Sociodemographic Questionnaire (Figueiredo, et al., 2009) is a self-report measure with a set of
social, demographic, and obstetric questions that include information such as age, nationality, marital status,
occupational status, educational level, type of part, gestation’ age, resuscitation at birth, sex of the infant,

birth weight and birth length.
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Edinburgh Postnatal Depression Scale (EPDS):

The Edinburgh Postnatal Depression Scale (EPDS) (Cox et al., 1987) was used to assess depression
symptoms. It is a selfreport questionnaire and a simple means to screen for postnatal depression in
healthcare settings. This scale reveals the intensity of depressive symptoms relative to the previous seven
days and has been used in several studies during pregnancy and the postpartum period (Figueiredo et al.,
2013). In this study, we used the Portuguese version (Augusto et al., 1996), which was composed of 10
items, and scored on a 4-point Likert scale (0-3). It has good internal consistency (Cronbach's alpha= 0.85)
and test-retest reliability (Spearman Correlation= 0.75) (Figueiredo & Costa, 2009). According to Tendais et
al. (2014), the optimal cut-off score is 7 for postpartum, and for that reason, the same cut-off point for the

detection of depressed mothers in this study was used.

Interaction Rating Scales (IRS):

The Face-to-Face Interaction Rating Scale (IRSff) (Field, 1980) was used to evaluate the face-to-face
mother-infant interaction at 3 months post-partum. This scale was initially developed for Field (1980) and
validated for the Portuguese population by Figueiredo and Dias (2013). The IRSff consists of 10 items
assessing the mother's interactive behavior and 10 items assessing the infant's interactive behavior, in a face-
to-face context. Each item is rated on a scale from 1 to 3 points, where the maximum value of the rating of
each subscale and the total scale is 3. Higher values indicate better quality in the behavior of both mother
and infant during a face-to-face situation. The IRSff validated for the Portuguese population, shows high
internal consistency (Cronbach's alpha 0.91 (IRSff mother), 0.85 (IRSff infant)) high reliability, and concurrent
and predictive validity (Figueiredo & Dias, 2013). This subscale was filled after viewing a 5 to 8-minute video
of the mother-infant interaction, which was rated by two independent researchers previously trained. After
their assessment, they met to discuss the items they disagreed on, i.e., items with a difference greater than
1 value. The average agreement in the total scale was 87.9%, and on each subscale, items ranged from 57%
to 100%, with the highest disagreement found on the infant subscale item, which concerns the "Play
Behavior" item. After this meeting, the video of the interaction was watched again in order to reach an
agreement, in case of difficulty in reaching a decision a third researcher was consulted. After that, its
congruence was assessed once more, and the total sum regarding the mother and infant scale was made

based on the average of the raters' scores.

14
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Statistical analysis

In order to analyze (1) the differences in face-to-face mother-infant interaction between depressed
mothers and non-depressed mothers, and (2) between the male infants and female infants, the same
statistical analysis was conducted. Independent Samples T-Tests were performed on the full scale of mother-
infant interaction, a Multivariate Analysis of Variance (MANOVA) was performed to analyze the subscale of
mother interactive behavior and the subscale of infant interactive behavior, a MANOVA analysis was
performed to analyze the specific items of the mother's interactive behavior, and a MANOVA analysis was

performed to analyze the specific items of the infant's interactive behavior.

All statistical analyses were performed using the 28 version of the IBM® SPSS® (Statistical Package
for the Social Sciences) software, with a test’s significance level p-value probability of < .05. All variables were

previously tested and followed the normal distribution.

Results

Table 2 shows the descriptive analyses of mother interactive behavior, infant interactive behavior,
and mother-infant interaction at three months postpartum on the IRSff scores. The items whit the highest
mean was “State” in both mother (M=2.85, SD=0.29) and infant (M=2.87, SD=0.34) subscales. The lowest
mean was relative to the “Silence on the aversion to looking” in the mother’s subscale (M=1.48, SD=0.74)
and to the “Deviation of the mother's direction” (M= 1.51, SD=0.67) in the infant subscale. The items with
the highest variance were the “Silence on the aversion to looking” in the mother’s subscale (DP= 0.74) and
the “Gaze Aversion” in the infant’s subscale (DP= 0.82). On the other hand, in both the mother and the infant

subscales, the item "State" had the lowest variance (DP=0.29; DP=0.34, respectively).

15
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Table 2.

Descriptive statistics of face-to-face mother-infant interaction

M SD Minimum Maximum
Mother interactive 2.38 0.30 1.65 2.90
behavior- items
State 2.85 0.29 2 3
Significant physical 2.51 0.58 1 3
activity
Head deviation 2.75 0.51 1 3
Eye contact 2.28 0.73 1 3
Facial expression 2.60 0.51 1.5 3
Meaningful Vocalization 2.49 0.55 1 3
Silence on the aversion to 1.48 0.74 1 3
looking
Contingent response 2.57 0.52 1 3
Infantilized behavior 2.25 0.51 1.50 3
Gaming behavior 1.99 0.72 1 3
Infant interactive 2.27 0.31 1.60 2.90
behavior- items
State 2.87 0.34 1.50 3
Significant physical 2.06 0.61 1 3
activity
Atypical physical activity 2.73 0.48 1 3
Deviation of the mother's 1.51 0.67 1 3
direction
Eye contact 2.65 0.61 1 3
Gaze Aversion 2.02 0.82 1 3
Facial expressions 2.36 0.58 1 3
Positive Vocalizations 2.06 0.74 1 3
Negative Vocalizations 2.45 0.67 1 3
Gaming behavior 1.98 0.63 1 3
Mother-infant 2.32 0.28 1.70 2.90
interaction

16
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Differences in face-to-face mother-infant interaction between depressed mothers and non-

depressed mothers in the postpartum period

Results of the independent samples T-Test did not reveal significant differences in the face-to-face
mother-infant interaction between depressed and non-depressed women in the postpartum period (t(61)=
1.554, p =.125). The MANOVA including the mother and the infant subscales scores showed that there were
no significant differences in the subscales of the mother and infant’s interactive behaviors [A = 0.962; F(2,
60) = 1.189; p = .312] between depressed and non-depressed women (Table 3). The MANOVA including the
mother’s interactive behavior items [A = 0.814; F(10, 52) = 1.185; p = .322], showed that there were
significant differences in the item “Significant physical activity” (Z= 5.552, p= .022) and the item “Facial
Expression” (Z= 4.328, p= .042). Depressed mothers had less significant physical activity regarding their
baby (M=2.24; SD=0.62) compared to non-depressed mothers (M=2.61; SD=0.54), and less positive facial
expressions (M=2.38; SD=0.52) in interacting with their infants compared to non-depressed mothers
(M=2.67; SD=0.48). The MANOVA including the infant’s interactive behavior items did not show significant
differences according to the mother's depression status [A = 0.828; F(10, 52) = 1.081; p = .394] (Table 4).

Table 3.

Mother and infant interactive behavior scores in depressive mothers (EPDS 2 7) and non-depressive mothers
(EPDS < 7)

Depressive Mothers Non-depressive Mothers Z Joj
n=17 n=46
M SD M SD
Mother interactive 2.29 0.27 241 0.31 1.96 167
behavior
Infant interactive 2.18 0.32 2.30 0.30 2.09 153
behavior

17
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Table 4.

Mother and infant interactive behavior items in depressive mothers (EPDS = 7) and non-depressive mothers
(EPDS < 7)

Depressive mothers  Non-depressive mothers YA P
n=17 n=46
M SD M SD
Mother interactive
behavior- items
State 2.79 0.25 2.87 0.31 0.82 .368
Significant physical 2.24 0.62 2.61 0.54 5.55 .022
activity
Head deviation 2.76 0.50 2.75 0.51 0.01 .920
Eye contact 2.18 0.83 2.32 0.70 0.44 510
Facial expression 2.38 0.52 2.67 0.48 4.33 .042
Meaningful 2.38 0.54 2.52 0.56 0.78 379
Vocalization
Silence on the 1.44 0.70 1.49 0.76 0.05 822
aversion to looking
Contingent response 2.50 0.50 2.60 0.53 0.43 .b14
Infantilized behavior 2.20 0.53 2.26 0.50 0.14 .706
Gaming behavior 2.00 0.77 1.99 0.71 0.00 .958
Infant interactive
behavior- items
State 2.79 0.44 2.90 0.29 1.29 .260
Significant physical 1.82 0.73 2.14 0.54 3.51 .066
activity
Atypical physical 2.70 0.50 2.74 0.48 0.06 810
activity
Deviation of the 1.50 0.66 1.51 0.69 0.00 .955
mother's direction
Eye contact 2.53 0.72 2.70 0.57 0.91 344
Gaze Aversion 1.88 0.84 2.08 0.82 0.69 410
Facial expressions 2.15 0.68 2.44 0.53 3.38 .071
Positive Vocalizations 2.03 0.82 2.08 0.71 0.05 .826
Negative 2.41 0.80 2.47 0.63 0.08 773
Vocalizations
Gaming behavior 1.97 0.82 1.99 0.55 0.01 918
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Differences in face-to-face mother-infant interaction between the sex of the infant (females vs

males)

The independent samples T-Test did not reveal significative differences in the face-to-face mother-
infant interaction according to the sex of the infant T(61)= -1.557; p = .125. The MANOVA including the
mother and infant’s interactive behaviors subscales showed that there were no differences according to the
gender of the infant [A = 0.942; F(2, 60) = 1.859; p = .165 (Table 5). The MANOVA including the mother’s
interactive behavior items [A = 0.844; F(10, 52) = 0.958; p = .490] did not show significative differences
according to the sex of the infant. The MANOVA including the infant’s interactive behavior items did not reveal
significative differences between males and females [A = 0.809; F(10, 52) = 1.229; p = .295], still, the
subsequent univariate ANOVAs, show that there were significant differences in the item “Deviation of the
infant's head” (Z= 4.906; p=.031) and a marginally significant difference in the item “Gaze aversion” (Z=
3.873; p=.054). Females were more likely to look away from their mother (M=1.33, SD=0.56) and avoid eye
contact with her (M=1.83, SD=0.84) compared to the males (M=1.69, DP=0.74; M=2.22, DP=0.76,
respectively) (Table 6).

Table 5.

Mother and infant interactive behavior in male infants and in female infants

Males Females Z D
n=31 n=32
M SD M SD
Mother interactive 2.41 0.31 2.34 0.29 0.94 337
behavior
Infant interactive 2.34 0.32 2.20 0.28 3.58 .063
behavior
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Table 6.

Mother and infant interactive items behavior in male infants and in female infants

Males Females VA p
n=31 n=32
M SD M SD
Mother interactive
behavior- items
State 2.85 0.29 2.84 0.30 0.02 .882
Significant physical 2.53 0.59 2.48 0.57 0.11 745
activity
Head deviation 2.74 0.51 2.76 0.51 0.03 .855
Eye contact 2.40 0.74 2.16 0.72 1.81 .184
Facial expression 2.50 0.55 2.69 0.45 2.20 143
Meaningful 2.50 0.62 2.47 0.49 0.05 .825
Vocalization
Silence on the 1.64 0.82 1.31 0.63 3.27 .075
aversion to looking
Contingent response  2.58 0.52 2.56 0.54 0.02 .892
Infantilized behavior  2.29 0.53 2.20 0.49 0.46 499
Gaming behavior 2.08 0.71 1.91 0.73 0.92 341
Infant interactive
behavior- items
State 2.89 0.28 2.86 0.38 0.11 746
Significant physical 2.03 0.72 2.08 0.49 0.09 .768
activity
Atypical physical 2.81 0.28 2.66 0.61 1.54 219
activity
Deviation of the 1.69 0.74 1.33 0.56 491 .031
mother's direction
Eye contact 2.66 0.64 2.64 0.60 0.02 .895
Gaze Aversion 2.22 0.76 1.83 0.84 3.87 .054
Facial expressions 2.39 0.67 2.34 0.50 0.09 J71
Positive Vocalizations  2.19 0.73 1.94 0.74 1.92 170
Negative 2.50 0.75 2.41 0.59 0.30 583
Vocalizations
Gaming behavior 2.05 0.64 1.92 0.62 0.63 429
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Discussion

A central goal of this research was to better understand in which ways the presence of postnatal
depression and the infant’s sex had an impact on the face-to-face mother-infant interaction 3 months after
birth. Previous literature has found that the presence of these factors can influence the quality of face-to-face

mother-infant interaction.

So, relative to the face-to-face mother-infant interaction between depressed and non-depressed
mothers the results of this study did not reveal significant differences. These findings are contrary to the
results found in the studies of Binda et al. (2019) and Lovejoy et al. (2000). Yet, the results are in line with
the study of Campbell et al (1995), which according to this: “In a relatively low-risk, community sample of
first-time mothers, a diagnosis of depression in the postpartum period is not necessarily associated with less
optimal mother-infant interaction” (Campbell et al., 1995, p. 7). Additionally, another possible explanation for
the absence of significant results in the present study is that the number of infants with depressed and non-
depressed mothers is quite different, which creates an imbalance in the two groups, which may have an

impact on the statistical analysis.

Although no differences were found in the mother interaction subscale, we found conclusive effects
on the mother’s interactive behavior items, namely in the mother’s significant physical activity and the
mothers’ facial expressions, which means that depressive mothers are more intrusive or indifferent to their
infant's needs and tend to reveal more expressions of anger or indifference. These results of the mother’s
items interactive behavior are in line with the existing literature, which reports that mothers who have
postnatal depression are less responsive to their infant’s needs (Bernard et al., 2018; Binda et al., 2019),

leading to the establishment of intrusive and hostile interactions (Crugnola et al., 2016; Murray et al., 2018).

Concerning the interactive behavior of the infant, we did not find significant results either in the infant
subscale or in the respective items, which means infants of depressive and non-depressive mothers show
similar behaviors in their interaction with their mothers. These results are consistent with Stanley et al. (2004)
findings that maternal postnatal depression does not determine the infant's behavioral response, a possible

justification for this finding can be the biological constitution of the infants. This means that they can have
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certain characteristics in their temperament (e.g., reactivity and self-regulation) that may help them to

respond effectively to their mother, even when the quality of the interaction is poorest.

This research did not find significant results of the sex of the infant on the face-to-face mother-infant
interaction. Although there is some speculation that there are differences in the quality of face-to-face mother-
infant interaction between the sex of the infant, there are notable inconsistencies in the literature. Some
studies show that the infant’s sex influences the face-to-face mother-infant interaction (e.g., Else-Quest et al.,
2006; Malatesta & Haviland, 1982; Hsu & Fogel, 2003), while others show no differences (e.g., Kosiak,
2013; Moszkowski, 2004). Our results regarding the influence of the infant's sex on face-to-face mother-infant
interaction are in line with Kosiak's (2013) and Moszkowski's (2004) study which showed that sex had no

impact on mother-infant interaction.

Furthermore, the mother's interactive behavior, whether in the subscale or in the respective items
did not change significantly according to the sex of the infant, which is in line with Carter et al. (1990) who

found that the way mothers interact with their infant is similar in males and females.

It is important to emphasize that, although no differences were found in the infant interaction
subscale, we found significant differences in the interactive behavior items according to the sex of the infant,
namely on the item “Deviation from the mother's head orientation” and marginally on the item “Gaze
Aversion”. In these items, the females had a lower score than the males, which means that female infants
tend to avoid more looking at their mothers. Thus, these findings suggest that infant males have better
interaction with their mothers, which means that the sex of the infant affects the quality of face-to-face mother-
infant interaction. The obtained results in the infant’s interactive behavior are consistent with the study of
Weinberg et al. (1999) who showed that males are more socially oriented and more likely to look at their
mothers than females and also in accordace with the study of Braungart-Rieker et al. (1998), who found that
female infants are more oriented to objects than males. These results can be explained by the fact that infant
males experience greater difficulty to self-regulate their affective states, so they search for their mother's help

to facilitate it (Friedman, 2005; Weinberg et al., 1999).
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Limitations and strengths

In this study, certain limitations should be considered in the interpretation of the results found and
in future research. The first limitation is the size of the sample, which is small and should be enlarged in
further studies in order to enhance the statistical power and the external validity of the results. Second, the
presence of a stranger filming the interaction, even if in a position of minimal interference, may have interfered
with the quality of the recorded interaction. Notwithstanding, the fact that this condition is the same for both
groups minimizes the bias (Eirinaki, 2022). Yet, to solve this limitation, it would be better in future studies for
the mother to be asked to use the phone to record her interaction with her infant when they were both alone
at home so that there is a more natural environment for both. Moreover, the results found are not able to be
generalized, since the sample is not representative. For this reason, the generalization of these results should

be taken with caution, even for the Portuguese population.

This study included the strength of being a longitudinal study, having 4 points of maternal depression
evaluation, being screened by the EPDS, during the third trimester of pregnancy (30 to 34 weeks gestation),
2 days, 2 weeks, and 3 months after birth. The EPDS is an internationally used screening tool, which is
reliable and validated for the Portuguese population and allows to detection of cases of clinically significant
symptoms with good accuracy. This way this periodic evaluation allows the reliable identification of depression
development. Furthermore, the use of the IRSff is very reliable and meticulous for understanding mother-
infant interaction, since it evaluates the mother's and infant’s behavior, avoiding overgeneralizing and
misinterpreting the existing differences. In addition, the instruments used in this research, in particular EPDS

and IRS, have high internal consistency.

Implications for clinical practice and research

The study of face-to-face interaction is a novelty in science, and therefore it can be further developed.
It is important to consider the difficulties mothers find in face-to-face interactions to create programs to help
them be more sensitive and responsive toward their infants. Additionally, it is also important to create/insert
pregnant women in maternity preparation programs in order to prevent the development of postpartum

depression and consequently create better mother-infant interactions. It is also important to provide
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interventions adjusted to depressed mothers to help them recover, aiming at achieving meaningful and

contingent behaviors concerning infants’ needs.

Future studies should investigate the types of behaviors mothers should have towards their daughters
to get more attention from them, in a way that could improve the quality of this interaction. Moreover, further
research should continue to explore multiple factors associated with the quality of face-to-face mother-infant
interaction and intend to study a broader panorama of factors that may have an impact on the quality of this

interaction.

Conclusion

In conclusion, the findings of the present study derived from a detailed examination of actual and
observable face-to-face mother-infant interactions based on a reliable scale. Therefore, it has contributed to
a better interpretation of the impact that depression and the sex of the infant may have on face-to-face mother-
infant interaction. The present results suggest that depressed mothers have more negative facial expressions
and less significant physical activity and that some behaviors of the infant are influenced by their sex, namely
behaviors such as head deviation from the mother's orientation and gaze aversion to the mother. These
findings lead us to conclude that non-depressed mothers and male infants have better interactions during

face-to-face mother-infant interaction.
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