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Abstract
Objectives  In understanding early disturbances in the mother–child relationship, maternal–fetal attachment has become an 
important concept. To date no study has investigated the reliability and validity of the German version of the Maternal Fetal 
Attachment Scale (MFAS). The present study aimed to close this gap.
Methods  Questionnaires were completed in a sample of 324 women [third trimester (T1), first week postpartum (T2), and 
4 months postpartum (T3)]. In addition to the MFAS (T1), the following measures were assessed: the questionnaire of part-
nership (T1), the postpartum bonding questionnaire (T2), the Edinburgh Postnatal Depression Scale (T1–T3), the State Trait 
Anxiety Inventory (T1–T3), and the pregnancy related anxiety questionnaire (T1–T3). Factor structure was analyzed using 
a principal component analysis (PCA) with varimax rotation. Internal and convergent validities were calculated.
Results  In contrast to the original version with five subscales, PCA yielded a three-factor solution, consisting of the three 
independent dimensions “anticipation”, “empathy”, and “caring”, explaining 34.9% of the variance together. Good internal 
reliabilities were found for the total MFAS scale. Maternal–fetal attachment showed a significant negative correlation with 
postpartum bonding impairment. While no correlations were found with depression, general anxiety and pregnancy-related 
anxiety during pregnancy, maternal–fetal attachment was significantly related to aspects of partnership quality. In the post-
partum period, maternal attachment showed a strong negative correlation with maternal anxiety.
Conclusions  Our results suggest that the German version of the MFAS is a reliable and valid questionnaire to measure the 
emotional relationship of the mother to the unborn child during pregnancy.
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Introduction

Pregnancy is characterized by biological, psychological, 
and social changes in a woman’s life [34]. Additionally, the 
foundation of the mother–child relationship takes root in 
this period [5, 10, 54, 59]. These first important maternal 
feelings towards the unborn child are termed maternal–fetal 
attachment or bonding [12, 16, 45] and represent the basis 
of the attachment theory [6].

This relationship between a mother and her unborn child 
has been associated with different important outcomes, 
including not only the woman, her well-being, and mental 
health during pregnancy [36], but also parent–child interac-
tion postpartum [55], infant mood [64] and psychopathologi-
cal disorders, especially anxiety disorders, in the offspring 
[8, 23, 53].
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Understanding the roots of the early mother–child rela-
tionship and its influencing factors has therefore recently not 
only been the subject of many studies, but has also formed 
the basis for risk assessment and prenatal educational inter-
ventions [63].

Most longitudinal studies on maternal antenatal attach-
ment reported a gradual increase in attachment feelings [5, 
54, 63]. As the pregnancy progresses, the connection with 
the fetus is favored due to actual experiences, such as the 
quickening of the fetus and visualizing it through ultrasound 
scans [19, 28, 31].

Several factors play an important role in maternal–fetal 
attachment [3, 40, 63]. Maternal perinatal mental health 
problems such as anxiety, low self-esteem, and depression 
were found to be related to postnatal parenting stress [42, 
47]. Furthermore, poor relationship functioning in mid-
pregnancy was found to predict vulnerability to postnatal 
distress [43]. Therefore, maternal–fetal attachment, the cou-
ples’ relationship quality, bonding, and postnatal parenting 
stress seem to be closely linked, but studies examining these 
links together are sparse in the current literature.

When it comes to attempting to quantify attachment, the 
Maternal Fetal Attachment Scale (MFAS) was the first self-
report questionnaire developed to measure the extent of the 
attachment between a mother and her unborn child [16]. 
The MFAS has been widely used to assess maternal–fetal 
attachment [20, 44, 61]. However, the German version has 
not been validated yet. Therefore, this study aimed to inves-
tigate the psychometric properties of the German version of 
the MFAS. In addition, we analyzed both the internal and 
the convergent validity of the German version of the MFAS 
by assessing associations with construct-related and con-
struct-unrelated psychometric measures. We hypothesized 
that the construct of maternal–fetal attachment suggests a 
strong relation with postpartum bonding and relationship 
skills, but not with measurements of depression and anxiety 
in peripartum women.

Methods

Participants and study design

The present study is part of a prospective study that was 
conducted at a perinatal center of maximum care between 
January and August 2014. Screening procedure is described 
elsewhere in detail [62] and is briefly summarized here. Par-
ticipants were at least 18 years old, in the third trimester of 
pregnancy, and fluent in the German language. Informed 
consent was obtained from all participants. Questionnaires 
were completed at three different time points: third trimester 
(T1, N = 330), first week postpartum (T2, N = 247), and 
4 months postpartum (T3, N = 154). In all, six women were 

excluded from data analysis as they did not complete the 
MFAS at TI. Due to scale- and time-specific amounts of 
missing values, the valid number of cases n varied depend-
ing on the data subsets. Ethical approval was granted by the 
Ethical Committee of the University of Heidelberg.

Measurements

Maternal Fetal Attachment Scale (MFAS)

For the MFAS [16], Cranley defined six aspects of early 
bonding that were used as labels for the subscales. The con-
tent was obtained by consulting with other clinicians and 
a group of Lamaze teachers. After subsequent validation 
analyses in a sample of women in the third trimester of preg-
nancy, the final version consisted of 24 items organized into 
five subscales corresponding to five aspects of the relation-
ship between mother and fetus: (1) differentiation of self 
from the fetus; (2) interaction with the fetus; (3) attributing 
characteristics and intentions to the fetus; (4) giving of self; 
and (5) roletaking. The 24 items are scored on a 7-point 
Likert scale (1 ‘definitely no’ to 7 ‘definitely yes’). A higher 
sum score is associated with a greater extent of prenatal 
maternal attachment to the fetus. The original version was 
translated into German and back translated into English by 
the first and the last authors and a team of psychologists, 
including an independent scientific translator, and piloted 
in a previous study [21].

Postpartum bonding questionnaire (PBQ)

Postpartum bonding disorders of the mother to her child 
were assessed by the abridged German version of the 
postpartum bonding questionnaire (PBQ-16) [7, 49]. The 
response categories range from ‘always’ to ‘never’ on a 
6-point Likert scale, with a higher sum score indicating 
lower bonding. The sum scores range between 0 and 80 
points. The PBQ score reached a good internal consistency 
of Cronbach’s α = 0.82 (T2) and α = 0.85 (T3).

Edinburgh Postnatal Depression Scale (EPDS)

The EPDS was originally developed by Cox et al. [15] and 
translated into German by Bergant et al. [4]. It consists of 
10 items scored from 0 to 3 (normal response 0 and severe 
response 3) assessing depressive symptoms during the past 
7 days [38]. Internal consistency was good for our sample 
(T1: α = 0.87, T2: α = 0.86, T3: α = 0.90).

State‑Trait Anxiety Inventory (STAI)

The STAI was developed by Spielberger et al. [57] and trans-
lated into German by Laux et al. [33]. Based on Cattell’s 
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theory of anxiety [11], the STAI consists of two scales 
(STAI-S and STAI-T) with 20 items each, to separately 
assess anxiety as a general characteristic (= trait) or as a 
temporary condition (= state). Items are coded with points 
(1–4), which are added to a total value. A total value of 20 
means absolute absence of anxiety whereas 80 points means 
highest level of anxiety. The STAI was validated for preg-
nancy by Grant el al. [25]. Internal consistency was shown 
to be excellent (STAI-S T1: α = 0.93, T2: α = 0.91, T3: 
α = 0.94; STAI-T T1: α = 0.92, T2: α = 0.91, T3: α = 0.94).

Questionnaire on partnership (PFB)

The questionnaire on partnership (PFB) assesses general 
aspects of partnership, consisting of 30 four-point items 
which are categorized into three scales: conflict behavior, 
tenderness, and communication [26]. Previous analyses have 
confirmed adequate scale reliability [29]. In our sample, 
Cronbach’s α was excellent (α = 0.92).

Salmon’s items list (SIL‑17)

The Salmons items list (SIL) assesses the birth experience 
in mothers, consisting of a 20-item questionnaire developed 
from terms and expressions used by women spontaneously 
after birth to describe their experience [52]. Items are rated 

on a numerical scale from 1 to 7. Scores > 70 suggest a posi-
tive birth experience [58].

Statistical analyses

We used the Statistical Package for Social Sciences (IBM® 
SPSS® v. 24.0.0.0) for all analyses conducted. Little’s 
MCAR test confirmed equality between excluded cases and 
the remaining sample (χ2 = 8092.11, df = 7949, p = 0.13) 
[37]. A principal component analysis (PCA) was carried out 
in order to assess whether the original five-scale structure of 
the MFAS could be validated on the basis of our data. Load-
ings of each item on each factor were then calculated using 
varimax rotation. Cronbach’s alpha was calculated to evalu-
ate internal consistency. The relationship between MFAS 
scores and both sociodemographic and questionnaire scores 
was examined using Pearson correlation coefficients. Two-
sided statistical significance was evaluated at the 5% level.

Results

Descriptive characteristics

Sample characteristics are demonstrated in Table 1. Valid 
cases (N), minimum (Min) and maximum (Max) values, 

Table 1   Sample characteristics

M SD M SD

Maternal age (years) 32.8 4.6 Gestation age (weeks) 39.1 1.9
Birth weight (g) 3230.1 574.2 APGAR 10 Min. 9.8 0.5
Infant age (weeks) at T2 1.6 3.2 Infant age (weeks) at T3 21.3 4.5

Maternal education f Valid % Income (€) f Valid %

Low secondary education 26 8.2 0–999 39 13.1
High secondary education 92 28.8 1000–1999 81 27.3
University qualification 63 19.7 2000–2999 58 19.5
University degree 138 43.3 > 3000 119 40.1

Gravidity f Valid % Parity f Valid %

Primigravidae 131 40.6 Nulliparae 44 22.8
Multigravidae 192 59.4 Multiparae 149 77.2

Birth mode f Valid % Infant gender f Valid %

Vaginal delivery 115 48.5 Male 123 51.9
Cesarean section 122 51.5 Female 114 48.1

Breastfeeding (T2) f Valid % Breastfeeding (T3) f Valid %

Exclusively 155 62.2 Exclusively 61 36.7
Partly 64 25.7 Partly 36 21.7
Ablactated 30 12.0 Ablactated 69 41.6
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means (M), and standard deviations (SD) of the question-
naire data are displayed in Table 2.

Principal component analysis (PCA)

The Kaiser–Meyer–Olkin measure of sampling was 
KMO = 0.762, indicating a substantial amount of linear 
relationships between the items. Bartlett’s test of sphericity 
was significant (χ2 = 1606.610, df = 276, p < 0.001), indi-
cating that the item-intercorrelation matrix is different from 

the identity matrix and, thus, data are appropriate for con-
ducting a factor analysis. The measures of sample adequacy 
were MSA > 0.640 for the items, indicating substantial lin-
ear relationships of each item to the remaining ones except 
for item 22 (MSA = 0.577). However, to evaluate the factor 
structure as a whole and for reasons of face validity, this 
single item was not excluded initially.

In the beginning, a visual analysis of the scree plot (see 
Fig. 1) was generated in order to get an idea of the number of 
expected factors. It suggested a four-factor solution. Horn’s 
parallel analysis [48] and Velicer’s original and revised min-
imum average partial (MAP) test [48] suggested a three-fac-
tor solution. Thus, we decided to extract three factors. Fac-
tor loadings are shown in Table 3. The cumulative variance 
accounted for by the model was 34.9%. After rotation, factor 
1 had an eigenvalue of 3.3 and explained 13.9% of variance 
(initial eigenvalue = 4.8; explained variance = 19.9%). Fac-
tor 2 had an eigenvalue of 3.0 and explained 12.6% of vari-
ance (initial eigenvalue = 2.0; explained variance = 8.5%). 
Factor 3 had an eigenvalue of 2.0 and explained 8.4% of var-
iance (initial eigenvalue = 1.6; explained variance = 6.5%).

In a next step, the item loadings on the three factors of 
the rotated solution were analyzed: item loadings of a < 0.20 
were neglected. Items were assigned to the factor they 
loaded the most and if the Fürntratt criterion (a2 > h2/2) was 
fulfilled. Only two items (9 and 13) did not meaningfully 
load onto any of the extracted factors.

Table 2   Descriptive statistics of questionnaire data

N Min Max M SD

MFAS (T1) 324 79.3 168.0 128.5 16.5
PFB (T1) 306 28.0 90.0 72.9 11.2
PBQ-16 (T2) 239 0.0 26.0 5.0 4.8
PBQ-16 (T3) 152 0.0 29.0 4.8 4.6
EPDS (T1) 324 0.0 23.0 6.9 5.4
EPDS (T2) 239 0.0 23.0 6.9 5.1
EPDS (T3) 151 0.0 28.0 4.9 5.3
STAI-S (T1) 314 21.0 74.0 39.8 10.7
STAI-T (T1) 314 20.0 65.0 35.8 9.2
STAI-S (T2) 241 20.0 65.3 33.2 8.9
STAI-T (T2) 243 20.0 57.0 33.2 8.2
STAI-S (T3) 153 20.0 75.0 30.5 9.0
STAI-T (T3) 152 20.0 63.0 33.1 9.7

Fig. 1   Scree-plot for initial 
principal component analysis
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Reliability

The MFAS reached a good internal consistency, with an 
ICC = 0.772 [95% CI (0.732; 0.810)] and a Cronbach’s 
α = 0.806 (standardized items). The reliability was not 
enhanced by excluding any of the items (Cronbach’s α if 
items deleted < 0.781). The three-factor solution yielded 
the following values: factor 1 α = 0.747, factor 2 α = 0.684, 
and factor 3 α = 0.53. As only factor 1 had an acceptable 
internal consistency, we decided to continue the analyses 
only with the factor values. Analyzing the item contents for 
each factor, factor 1 might reflect “anticipation”, while factor 
2 might reflect “empathy” and factor 3 “caring”.

Sociodemographic and obstetric correlates

The correlative associations of the MFAS sum score are 
depicted in Table 4a. There were no significant associa-
tions between the MFAS sum score and sociodemographic 
or obstetric variables. Regarding the subscales, factor 1 
“anticipation” was negatively associated with maternal age 
(p = 0.020), income (p = 0.009), and maternal education 
(p = 0.014).

“Empathy” was also negatively associated with maternal 
education (p = 0.003). “Caring” was negatively associated 
with gravidity (p = 0.033) and c-section (p = 0.005); and 
positively associated with maternal education (p < 0.001) 
and infant gender (p = 0.001; if women reported more car-
ing, they more likely gave birth to a girl).

Convergent and predictive validity

The associations of the MFAS to related constructs are 
demonstrated in Table 4b. There were small to moderately 
negative associations between the MFAS sum score and 
low maternal bonding (PBQ-16) at T2 (p < 0.001) and T3 
(p = 0.03) as well as a positive association to partnership 
satisfaction (PFB sum score; p = 0.005) at T1. Of the PFB 
subscales, “tenderness” (p < 0.001) and “communication” 
(p = 0.002) were positively associated with the MFAS sum 
score. Furthermore, there were positive associations to a 
positive birth experience (SIL-17 sum score; p = 0.026) and 
the subscale “fulfillment” (p = 0.001) at T2.

The factor “anticipation” was negatively associated with 
low maternal bonding (PBQ-16) at T2 (p < 0.001) and T3 
(p = 0.001) as well as positively to general partnership 

Table 3   Rotated component 
matrix and communalities of 
the German MFAS

Bold font indicates major factor loadings

Factor 1 Factor 2 Factor 3

a a2 a a2 a a2 h2 h2/2

Item 1 0.510 0.260 0.305 0.093 0.389 0.195
Item 2 0.419 0.176 0.618 0.383 0.558 0.279
Item 3 0.617 0.380 0.289 0.084 0.469 0.234
Item 4 0.692 0.478 0.219 0.048 0.526 0.263
Item 5 0.559 0.312 0.365 0.182
Item 6 0.323 0.104 0.362 0.131 0.244 0.122
Item 7 0.293 0.086 0.328 0.108 0.207 0.103
Item 8 0.612 0.375 0.201 0.040 0.418 0.209
Item 9 0.391 0.153 0.367 0.134 0.228 0.052 0.339 0.170
Item 10 0.446 0.199 0.206 0.103
Item 11 0.529 0.280 0.329 0.164
Item 12 0.686 0.471 0.503 0.251
Item 13 0.234 0.055 − 0.224 0.050 0.138 0.069
Item 14 0.203 0.041 0.689 0.475 0.517 0.258
Item 15 0.208 0.043 0.356 0.126 0.193 0.097
Item 16 0.244 0.060 0.430 0.185 0.246 0.123
Item 17 0.265 0.070 0.405 0.164 0.241 0.120
Item 18 0.606 0.367 0.372 0.186
Item 19 0.552 0.304 0.265 0.070 0.404 0.202
Item 20 0.326 0.106 0.421 0.177 0.304 0.152
Item 21 0.210 0.044 0.573 0.328 0.372 0.186
Item 22 − 0.290 0.084 0.469 0.220 0.308 0.154
Item 23 0.585 0.342 0.400 0.200
Item 24 0.527 0.277 0.326 0.163
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satisfaction at T1 (PFB sum score; p < 0.001) and all PFB 
subscales (p < 0.038). Furthermore, there was a positive 
association to the SIL sub scale “fulfillment” (p = 0.015). 
The factor “caring” was negatively related to low maternal 
bonding at T2 (p = 0.044), positively to general partner-
ship satisfaction (PFB sum score; p = 0.009), “tenderness” 
(p = 0.038), “communication” (p = 0.001) at T1, and the 
SIL subscale “negative experience”.

Maternal mental health

In order to determine the relationship between fetal attach-
ment and maternal mental health, MFAS, EPDS, and STAI 
scores were subjected to correlational analysis (Table 4b). 
Fetal attachment was not associated with maternal depres-
sive symptoms (EPDS) as all p values were above 0.143. 
Surprisingly, mothers who experienced less anxiety at T2 
had significantly higher fetal attachment scores at T1, as 
maternal state (p = 0.003) and trait anxiety (p = 0.021) 
showed a significant negative association to fetal attach-
ment (Table 5).

Regarding the subscales, the factor “anticipation” 
was negatively related to trait anxiety (STAI-T) at T1 
(p = 0.010) and T2 (p = 0.024). “Empathy” was posi-
tively associated with maternal depressive symptoms 
(EPDS; p < 0.001) and trait anxiety (STAI-T; p = 0.002) 
at T1, while “caring” was negatively associated with 
maternal depressive symptoms (EPDS) at T1 (p = 0.004) 
as well as state anxiety (STAI-S) at T1 (p < 0.001), T2 
(p = 0.040), and T3 (p = 0.046). Furthermore, it was nega-
tively related to trait anxiety (STAI-T) at T1 (p < 0.001) 
and T2 (p = 0.017).

Discussion

Reliability and construct validity of the MFAS

This study represents the first analyses of the psychometric 
characteristics of the German version of the MFAS. In 
summary, our results appeared to be most reliable with 
a three-factor solution, consisting of the independent 
dimensions “anticipation”, “empathy”, and “caring”, with 
a cumulative variance of 34.9% and with a good internal 
consistency of Cronbach’s α = 0.806. This is in line with 
other validation studies reporting Cronbach’s alpha val-
ues for the total scale between 0.72 and 0.92 [1, 9, 61]. 
We further discovered that two items [9 (“I can almost 
guess what my baby’s personality will be from the way 
he moves around” and 13 “I have decided on a name for a 
girl (a boy) baby”)] had no meaningful loading on any of 
these factors. However, as excluding any of the items did 
not enhance the reliability, we do not recommend the use 
of an abridged version.

Widely criticized for the problematic validity of the 
subscales [44], a problem that potentially derives from the 
fact that the construction of the subscales was not based 
on any statistical technique [61], many factor analyses on 
MFAS items were conducted. None of the studies could 
fully support Cranley’s five subscales: Muller and Fer-
ketich [44] reported two and three factors, Sjögren et al. 
[56] and Van den Bergh and Simons [61] revealed four 
factors, while Busonera et al. [9], in line with our findings, 
described a three-factor solution. The latter identified the 
dimensions “future parental roletaking”, “present interac-
tion with the baby”, and “giving of self and responsibility” 

Table 4   Pearson-correlations to 
MFAS-score

r p N r p N

(a) Demographics and birth-related data
 Maternal age (years) − 0.060 0.285 320 Maternal education − 0.069 0.218 319
 Income (€) − 0.087 0.133 297 Infant gender − 0.027 0.676 237
 Gravidity − 0.048 0.390 323 Parity − 0.067 0.355 193
 Gestation age (Weeks) − 0.075 0.248 241 Birth weight (g) − 0.100 0.128 233
 C-section 0.013 0.840 237 APGAR 10 Min. − 0.115 0.079 234
 Infant age (weeks) at T2 − 0.051 0.436 231 Infant age (weeks) at T3 0.118 0.150 151
 Breastfeeding (T2) 0.045 0.476 249 Breastfeeding (T3) − 0.049 0.533 166

(b) Questionnaire data
 PBQ-16 (T2) − 0.235 0.000 239 PBQ-16 (T3) − 0.174 0.032 152
 PFB (T1) 0.160 0.005 306 EPDS (T1) − 0.003 0.952 324
 EPDS (T2) − 0.095 0.143 239 EPDS (T3) − 0.057 0.485 151
 STAI-S (T1) − 0.080 0.157 314 STAI-T (T1) − 0.094 0.095 314
 STAI-S (T2) − 0.190 0.003 241 STAI-T (T2) − 0.148 0.021 243
 STAI-S (T3) − 0.018 0.824 153 STAI-T (T3) − 0.003 0.967 152
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(2016). The distribution of the other items mostly resem-
bles the distribution of our analysis with comparable Cron-
bach’s alpha for the subscales factor 1 α = 0.77 (good), 
factor 2 0.64 (acceptable), and factor 3 0.56 (poor).

Our results underline that the items belonging to factor 1 
“anticipation” indicate all coherent statements concerning 
the mothers’ expectations and future parental role taking, 
proven by an acceptable internal consistency of Cronbach’s 
α = 0.747. Furthermore, the internal consistency of the 
items attributed to factor 2 “empathy” was quite acceptable 
(0.684). Only the statements attributed to factor 3 “caring” 
seem to be very heterogeneous, which is represented by a 
Cronbach’s α = 0.537.

However, having explained 34.9% of the variance, our 
findings seem to be a promising model. Overall, the original 
version of the MFAS was shown to be a reliable and valid 
instrument.

Sociodemographic determinants of maternal–fetal 
attachment

Our study results showed no significant relationship between 
maternal–fetal attachment and age, parity, gravidity, or 
socioeconomic status. Consistent with previous findings 

[32, 65], parity had no relationship with maternal–fetal 
attachment. Also in line with previous research, the corre-
lation between education and maternal–fetal attachment was 
only moderately significant and therefore negligible [36]. 
While some authors found that age contributed significantly 
to maternal–fetal attachment (the younger, the higher the 
attachment) [32, 36], others confirmed our results and found 
no significant influence [9, 16].

Regarding the subscales, factor 1 “anticipation” was neg-
atively associated with maternal age, income, and maternal 
education. According to Damato et al. [18], older women 
are possibly more aware of the changes that come with preg-
nancy and a child in contrast to younger women, who are 
assumed to attribute more value to the pregnancy in terms of 
role fulfillment. These findings are also in line with a study 
examining the psychometric properties of a similar con-
struct, the Maternal Antenatal Attachment Scale (MAAS) 
[60]. Consistent with the findings of the latter report, which 
describes that higher educated and multiparous women were 
less preoccupied with their fetuses [60], we could show that 
factor 2 “empathy” was negatively associated with maternal 
education and factor 3 “caring” was negatively associated 
with gravidity and having a c-section. Furthermore, maternal 
education was significantly and positively associated with 

Table 5   Comparison to original factor-structure of Cranley [16]

Items Extracted factor A priori factor (Cranley)

1. I talk to my unborn baby Anticipation (1) INTERACT​
2. I feel that all the trouble being pregnant is worth it Caring (3) GIVINGSL
3. I enjoy watching my tummy jiggle as the baby kicks inside Anticipation (1) DIFFSL
4. I picture myself feeding the baby Anticipation (1) ROLLTAK
5. I am really looking forward to seeing what the baby looks like Anticipation (1) DIFFSL
6. I wonder if the baby feels cramped in there Empathy (2) ATTRIBUT
7. I refer to my baby by a nickname Caring (3) INTERACT​
8. I imagine myself taking care of the baby Anticipation (1) ROLETAK
9. I can almost guess what my baby’s personality will be from the way he moves around – ATTRIBUT
10. I have decided on a name for a girl baby Caring (3) DIFFSL
11. I do things to try to stay healthy that I would not do if I was not pregnant Empathy (2) GIVINGSL
12. I wonder if the baby can hear inside of me Empathy (2) ATTRIBUT
13. I have decided on a name for a boy baby – DIFFSL
14. I wonder if the baby thinks and feels “things” inside me Empathy (2) ATTRIBUT
15. I eat meat and vegetables to be sure my baby gets a good diet Caring (3) GIVINGSL
16. It seems my baby kicks and move to tell me it is eating time Empathy (2) ATTRIBUT
17. I poke my baby to get him to poke back Empathy (2) INTERACT​
18. I can hardly wait to hold the baby Anticipation (1) ROLETAK
19. I try to picture what the baby will look like Anticipation (1) ROLETAK
20. I stroke my tummy to quiet the baby when there is too much kicking Caring (3) INTERACT​
21. I can tell that the baby has hiccups Caring (3) ATTRIBUT
22. I feel my body is ugly Caring (3) GIVINGSL
23. I give up doing certain things because I want to help my baby Empathy (2) GIVINGSL
24. I grasp my baby’s foot through my tummy to move it around Empathy (2) INTERACT 
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factor 3 “caring”. This underlines the importance of the dif-
ference between “empathy” in the sense of “to empathize 
with the unborn child”, influenced by intrinsic factors, and 
“caring” in the sense of “worrying” or “being anxious”, 
influenced more by external factors such as history of pre-
term birth. Interestingly, we found that the factor “caring” 
was also positively related to the inverted SIL sub scale 
“negative experience”, which points out the potentially nega-
tive influence of worrying on the birth experience.

Maternal–fetal attachment, postpartum bonding, 
and relationship quality

Low MFAS scores correlated with a higher frequency of 
bonding impairment postpartum, proving the consistent, pro-
spective validity of the MFAS. The influence of attitudes 
towards the unborn baby on the first impression of the new-
born [13] and the correlation between antenatal and postna-
tal bonding [19, 46] have been the topic of many investiga-
tions. In line with our findings, these studies showed that the 
higher the prenatal attachment, the stronger is the bonding 
postnatally [51, 60].

“Tenderness” and “communication” in the couples’ rela-
tionship were also positively associated with the MFAS sum 
score, which enables us to speculate whether the ability to 
maintain meaningful relationships with a significant partner 
constitutes the key-competence for generating maternal–fetal 
attachment, indicating that representations of other relation-
ships are also important for maternal–fetal attachment. Pre-
vious studies reported that relationships with significant oth-
ers (own partner [30, 63], the father [39], the mother [17]) 
have a positive association with maternal–fetal attachment. 
Mikulincer and Florian [41] report an association of roman-
tic attachment security in adult relationships with quality 
of maternal–fetal attachment and mental health throughout 
pregnancy. Walsh et al. [63] identified, in addition to the 
“adult romantic attachment”, the dimension of “caregiving 
responsiveness to partner” as an important predictor for the 
maternal–fetal relationship, assuming that this caregiving 
system may also form the earliest representation of a moth-
er’s relationship with her unborn child.

Recognizing “anticipation” as the idea of future “caregiv-
ing”, these findings are in line with our results, as the factor 
“anticipation” was positively associated with general part-
nership satisfaction and maternal bonding.

Maternal–fetal attachment and mental health

Maternal–fetal attachment had no significant association 
with maternal depressive symptoms (EPDS) at any time, 
thus supporting the discriminant validity of the German ver-
sion of the MFAS. Furthermore, there was no significant 
correlation with pregnancy-related anxiety. These results 

are in line with previous findings, which could not show 
any correlation between depression [30], general anxiety 
[39], or pregnancy-related anxiety [2] and maternal–fetal 
attachment. Condon and Esuvaranathan [14] did not find 
any association at all between maternal–fetal attachment and 
maternal mood state. In contrast to the latter, our results 
discovered a negative association between maternal–fetal 
attachment and maternal state and trait anxiety in the early 
postpartum period. The higher the attachment was, the lower 
the state and trait anxiety.

Considering the subscales, the factor “anticipation” was 
negatively related to trait anxiety, while “empathy” was posi-
tively associated with maternal depressive symptoms and 
trait anxiety in the third trimester. “Caring”, however, was 
negatively associated with state anxiety over all time points. 
These findings underline again the subtle distinction of the 
subscales: “Anticipation”, in the sense of “future parental 
role taking”, as a purely intrinsic factor, includes the dimen-
sion of “caregiving responsiveness” to the partner and the 
unborn child, but also to the mother herself, by influencing 
her trait anxiety and vice versa. “Empathy”, in contrast, indi-
cates the vulnerable characteristics of the mother for devel-
oping depressive symptoms or anxiety. “Caring”, the only 
factor associated with state anxiety, again seems to be influ-
enced by external factors. This is in line with the findings of 
other authors, who reasoned that the mothers’ preoccupation 
state seems to be determined more by external factors such 
as employment or the presence of other children [27, 60].

In contrast to Cranley’s findings, reporting an inverse cor-
relation between perceived prenatal stress and maternal–fetal 
bonding [16], many studies identified prenatal anxiety [35, 
42] and poor relationship functioning at mid-pregnancy 
[43] as risk factors for postnatal parenting stress, influenc-
ing bonding relations [22] as well as behavioral and emo-
tional outcomes in the offspring [25]. Bonding, in turn, was 
assumed to buffer parenting stress [50].

We were able to demonstrate that the higher the mater-
nal–fetal attachment was influenced by relationship quality, 
the lower postnatal bonding impairment was, raising the 
question of whether strengthening maternal–fetal attach-
ment could buffer subsequent parenting stress by reducing 
maternal trait anxiety and bonding impairment. Therefore, 
the correlations of prenatal anxiety disorders and potential 
protective effects of maternal–fetal attachment on relation-
ship quality, anxiety disorders, bonding impairment, and 
parenting stress should be the subject of future research.

Limitations

Some results should be interpreted with caution. First, most 
variables of interest were assessed by self-report measure-
ments and, therefore, potentially bear the risk for cognitive 
biases. For example, patients with depressive symptoms in 
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particular tend to selectively place attention on negative 
information [24].

Second, data were collected from a highly educated sam-
ple of pregnant women rather than from population-based 
subjects. The results obtained for this specific group, there-
fore, cannot readily be generalized to broader populations. 
Furthermore, anxiety disorders and depression were not 
diagnosed according to DSM-IV or ICD-10 criteria. This 
could be a limitation, on the one hand, but it also supports 
the theory that even subclinical symptoms can impair attach-
ment, which, on the other hand, emphasizes the relevance 
of our findings.

Conclusions

Overall, the original version of the MFAS is a reliable and 
valid instrument to measure maternal–fetal attachment. 
Our results emphasize that the MFAS measures aspects 
of relationship quality to the unborn child, underlined by 
strong construct-related correlations to bonding and part-
nership quality. Strengthening maternal–fetal attachment in 
the prenatal period as an effective prevention of postpar-
tum bonding impairment with its extensive consequences 
for developmental psychopathology in childhood should be 
implemented in routine prenatal clinical care and in prena-
tal classes. The examination of the fascinating association 
with anxiety, shown in a reduction of postpartum anxiety in 
women with high prenatal attachment, should be the subject 
of further research.
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