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Abstract
Introduction  The attachment a mother feels for her fetus intensifies her duty to care for it, leading to a heightened 
desire to engage in behaviors that promote health. This research explored the association between maternal-fetal 
attachment (MFA) and adherence to health-related behaviors among pregnant women.

Methods  This cross-sectional study focused on 220 pregnant women in Jahrom City, and was conducted using a 
multi-stage random sampling strategy. The data were collected using the Maternal-Fetal Attachment Scale paired 
with a questionnaire that addressed health behaviors relevant to pregnancy. The data were analyzed using SPSS18 
software, employing linear regression and the Pearson correlation test. A p-value of less than 0.05 was deemed 
significant.

Results  The mean age of participants was 28.06 ± 5.12 years. The adherence to health behaviors in pregnant women 
yielded a mean score of 174.51 ± 20.20. Pearson’s correlation test revealed a significant statistical association between 
MFA and adherence to health behaviors (r = 0.54, p < 0.001). The linear regression analysis showed that the dimensions 
of interaction with the fetus (β = 0.19) and the act of surrendering to the fetus (β = 0.27) could explain 35% of the 
variance in adherence to health behaviors (F = 14.12, R2 = 0.35, p < 0.001).

Conclusion  This study highlights a significant association between MFA and adherence to health behaviors 
throughout pregnancy. Supportive measures may strengthen MFA, promoting self-care practices and behaviors, 
ultimately resulting in improved health for both the mother and her fetus.
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Introduction
Expectant mothers, regardless of their cultural or demo-
graphic variations, commonly exhibit an innate desire to 
establish a bond with their unborn child [1]. Referred to 
as maternal-fetal attachment (MFA), this unique phe-
nomenon illustrates the emotional ties a mother forms 
with her fetus, which are pivotal in her adaptation to the 
maternal role during pregnancy [2].

MFA can be observed through various behaviors, such 
as talking to the fetus, caressing the abdomen, and recog-
nizing the fetus’s position. These behaviors are integral to 
the mother’s acceptance of her identity, the positive out-
come of the pregnancy, and the child’s growth and devel-
opment [3, 4]. Various demographic and psychological 
factors significantly influence MFA. These factors encom-
pass ethnicity, maternal age, educational background 
of the mother, whether the pregnancy was planned, the 
sex of the fetus, assessments of fetal health [5], maternal 
religious beliefs, stress tolerance, the number of previous 
births [6], and the availability of social support [7].

It should be emphasized that pregnancy, associated 
with lifestyle changes, represents a critical period during 
which the adoption of healthy behaviors becomes par-
ticularly significant [8]. The behaviors consist of various 
measures, such as engaging in physical activities, follow-
ing a healthy diet, controlling substance abuse, partici-
pating in regular clinical evaluations, managing stress, 
and maintaining effective communication with family 
members [9–11].

Evidence suggests that diminished MFA may correlate 
with poor adherence to health-related behaviors through-
out pregnancy [12]. According to the study by Magee et 
al., pregnant women who smoke regularly are associated 
with a decrease in the adoption of health-related behav-
iors throughout their pregnancy and exhibit a lower level 
of dependence on their fetus [13]. Moreover, the study by 
Gioia et al. illustrates that mothers with lower levels of 
fetal attachment are likely to exhibit less favorable health 
behaviors and higher instances of anxiety and depression 
[14].

The current body of studies in Iran has predominantly 
examined a narrow range of factors, notably demo-
graphic variables, concerning MFA. Furthermore, there is 
a notable gap in the literature regarding the relationship 
between MFA and the adherence of pregnant women 
to various health-related behaviors such as healthy diet 
and nutritional supplements, getting enough rest during 
pregnancy, medication use management, seeking health 
information, getting necessary checkups and adherence 
to health recommendations. Therefore, this study aimed 
to analyze the association between the MFA and adher-
ence to health behaviors during pregnancy among preg-
nant women in Jahrom City, southern Iran.

Methods
This cross-sectional study was conducted in 2022 in Jah-
rom, the second most populous city in Fars province, 
southern Iran. This Study utilized a multi-stage sam-
pling approach. The first step involved identifying eight 
geographical areas in the town as distinct clusters. In the 
subsequent stage, four of these clusters were selected at 
random. Ultimately, the sampling was carried out at the 
comprehensive health service centers located in each 
cluster, with the sample size reflecting the proportion 
of registered pregnant women in those areas, achieved 
through a simple random sampling technique.

A pilot study was carried out to estimate the sample 
size required. The findings, which incorporated a stan-
dard deviation of 0.37, a confidence interval of 0.95, 
and an accuracy of 0.05, suggested that a sample size of 
200 individuals would suffice. To increase the study’s 
power, the total number of participants was raised to 
220 pregnant mothers. Inclusion criteria were estab-
lished to require a definitive diagnosis of pregnancy, lit-
eracy, Iranian nationality, an age range of 18 to 35 years, 
and a gestational age of 20 to 40 weeks, which is typi-
cally associated with the experience of fetal movement. 
Both primiparous and multiparous women are eligible 
to participate in the study. The exclusion criteria involve 
restrictions on physical activity, the necessity for a spe-
cific dietary approach, the presence of underlying medi-
cal conditions (including diabetes, high blood pressure, 
cardiovascular diseases, and severe mental health dis-
orders), classification as a high-risk pregnancy, the need 
for total rest, cases of unplanned pregnancy and women 
conceived with assisted reproductive technique.

This study utilized two distinct questionnaires for 
data collection. The Persian standardized version of the 
Maternal Fetal Attachment Scale (MFAS) assessed the 
attachment between mothers and their fetuses [5]. The 
MFAS is composed of 24 items rated on a Likert scale 
from one to five points, with one indicating “never” and 
five indicating “almost always.” The scoring framework 
allows for a minimum of 24 and a maximum of 120, indi-
cating that elevated scores are associated with a more 
robust attachment level. MFAS is segmented into five 
subscales, including the differentiation of the self from 
the fetus, the interaction with the fetus, the attribution 
of characteristics to the fetus, the act of surrendering 
to the fetus, and the assumption of a role. The second 
instrument used in this research was a questionnaire 
that investigated health behaviors during pregnancy. 
This questionnaire is divided into two main sections. The 
first section features questions on demographic variables 
and general inquiries about the pregnancy. The follow-
ing section contains 45 questions about mothers’ health 
behaviors during pregnancy. Each question is answered 
using a 5-point Likert scale, where the responses range 
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from never (1 point) to always (5 points). Thus, the over-
all score for health behaviors can be calculated to lie 
between 45 and 225. This questionnaire has been previ-
ously validated and applied in a research study in Iran 
[15]. Before the questionnaire was administered, the 
researcher took the time to explain the study’s objectives 
to the participants and secured their informed consent. 
Participants were also informed that their information 
would be kept anonymous and confidential.

Data were analyzed using SPSS Statistics for Windows, 
version 18.0 (SPSS Inc., Chicago, Ill., USA). Descriptive 
statistics (Mean ± SD) were employed to characterize 
demographic variables and to illustrate the results of the 
questionnaires. The average scores of MFA and adher-
ence to health behaviors were evaluated based on dif-
ferent demographic variables, employing ANOVA and 
independent sample t-test. The association between MFA 
and adherence to health behaviors was assessed by Pear-
son’s correlation test. Moreover, the study applied linear 
regression analysis to explore the predictors associated 
with adherence to health behaviors among pregnant 
women.

Results
Most individuals involved in the study, accounting for 
45.5%, were aged between 30 and 34. The data showed 
that 13.1% had not attained a diploma, 35.5% had 
achieved a diploma, and 51.4% had completed their edu-
cation at a university. The data indicates that 76.8% of 
women were homemakers, while 17.3% held positions as 
employees, and 5.9% operated as self-employed individu-
als. The average number of children reported by partici-
pants was 1.76 (± 0.89), and they had an average of 2.12 
pregnancies (± 1.11). A total of 26.4% of the participants 
acknowledged a past abortion, while 5% revealed a his-
tory of stillbirth, and 7.7% indicated they had experi-
enced an unwanted pregnancy.

Results from the ANOVA test indicated a statistically 
significant difference in the adherence to health behav-
iors of pregnant women, categorized by various age 
groups (p = 0.04), the number of children (p = 0.009), and 
the number of pregnancies (p = 0.008). Moreover, the 
findings of ANOVA revealed that MFA exhibited a statis-
tically significant variation based on the number of chil-
dren (p = 0.01) and the number of pregnancies (p = 0.01). 
According to the independent t-test, there is a significant 
increase in MFA among women who do not have a his-
tory of stillbirth, reflected in a p-value of 0.02 (Table 1).

Table 1  Average scores of MFA and adherence to health behaviors according to the demographic characteristics
Variable N (%) Maternal-fetal attachment Adherence to health 

behaviors
Mean±SD P-value Mean±SD P-value

Age categories <20 21 (9.5) 52.42 ± 12.76 0.1 179.33 ±23.27 0.04*

20-24 41 (18.6) 48.63 ± 19.85 181.26 ± 19.56
25-29 58 (26.4) 51.65 ± 12.89 172.91 ± 20.06
30-34 100 (45.5) 54.45 ± 13.69 171.66 ± 19.41

Educational Level Under diploma 29 (13.1) 53.17 ± 13.33 0.3 172.58 ± 23.09 0.4
Diploma 78 (35.5) 54 ± 14.96 172.93 ± 22.16
University 113 (51.4) 51.16 ± 11.36 176.09 ± 17.94

Occupation Housewife 169 (76.8) 51.73 ± 12.72 0.3 176.17 ± 19.81 0.05
Employee 38 (17.3) 55.18 ± 13.51 170.13 ± 19.90
Self- employment 13 (5.9) 53.53 ±15.08 165.76.23.96

Number of children 0 108 (49.1) 50.32 ± 13.51 0.01* 177.81 ± 19.50 0.009**

1 67 (30.5) 53.92 ± 12.19 171.40 ± 20.12
2 34 (15.5) 52.88 ± 11.20 175.29 ± 18.60
3 and more 11 (5) 62.72 ± 13.24 158.63 ± 24.44

Number of pregnancies 1 82 (37.3) 49.31 ± 12.46 0.01* 179.54 ± 18.71 0.008**

2 63 (28.6) 53.31 ± 14.76 173.60 ± 21.01
3 and more 75 (34.1) 55.10 ± 11.36 169.77 ± 20.09

Abortion Yes 58 (26.4) 54.32 ± 12.61 0.1 171.12 ± 18.46 0.2
No 162 (73.6) 51.75 ± 13.11 175.72 ± 20.71

Stillbirth Yes 11 (5) 44.90 ± 9.45 0.02* 168.81 ± 20.47 0.3
No 209 (95) 52.83 ± 13.04 174.81 ± 20.19

Economic status Good 67 (30.5) 51.95 ± 12.94 0.9 177.67 ± 22.53 0.2
Moderate 128 (58.2) 52.55 ± 13.46 173.67 ± 18.92
Bad 25 (11.3) 53.12 ± 10.83 170.36 ± 20.46

* Significant at 0.05, ** Significant at 0.01
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Table  2 outlines mean scores associated with the 
dimensions of MFA and the adherence to health behav-
iors among pregnant women in Jahrom City. The mean 
total score for MFA and adherence to health behaviors 
among pregnant women in Jahrom city was recorded at 
52.43 ± 13.01 and 174.51 ± 20.20, respectively.

The correlation between the dimensions of MFA and 
the dimensions of adherence to health behaviors in preg-
nant women of Jahrom City is shown in Table  3. The 
findings of Pearson’s correlation test reveal a significant 
correlation between MFA and adherence to health behav-
iors (p < 0.001, r = 0.54). The various aspects of adherence 
to health behaviors, including nutrition, stress manage-
ment, performing necessary prenatal examinations, and 
following health recommendations, exhibited a positive 
and significant correlation with all dimensions of MFA 

(P < 0.001). Additionally, the results indicated no statisti-
cally significant relationship between health information 
seeking and any of the dimensions of MFA (p > 0.05).

The findings of the linear regression analysis aimed at 
identifying predictors of adherence to health behaviors 
are presented in Table 4. The data presented in this table 
indicates that the interaction with the fetus and the act 
of surrendering to the fetus may account for 35% of the 
variability in adherence to health behaviors among preg-
nant women.

Discussion
Developing a relationship between the mother and her 
fetus during gestation is significant in fostering health 
behaviors, promoting self-care, and ensuring consistent 
medical follow-up, contributing to the overall health of 

Table 2  Mean scores of dimensions of MFA and the adherence to health behaviors
Variable Mean ±SD Minimum Maximum
Interaction with the fetus 8.35 ± 2.53 4 15
Differentiation of the self from the fetus 11.01 ± 3.52 5 21
Assumption of a role 8.37 ± 2.86 4 16
Attribution of characteristics to the fetus 14.06 ±4.03 6 28
Act of surrendering to the fetus 10.62 ±02.78 5 18
Total score of MFA 52.43 ± 13.01 24 85
Nutrition 58.44 ± 7.59 39 75
Physical activity and rest 16.52 ± 3.23 9 25
Stress management 19.46 ± 3.51 11 25
Medication management 12.95 ± 2.82 4 15
Health information seeking 6.57 ± 1.21 3 10
Performing necessary prenatal examinations 30.04 ± 4.94 7 35
Following health recommendations 30.50 ± 5.62 8 40
Total score of adherences to health behaviors 174.51 ± 20.20 122 211

Table 3  Association between dimensions of MFA and adherence to health behaviors
Variable Interaction with 

the fetus
Differentiation of 
the self from the 
fetus

Assumption of 
a role

Attribution of 
characteristics to 
the fetus

Act of surrender-
ing to the fetus

Total 
score of 
MFA

Nutrition r= 0.47 r= 0.40 r= 0.42 r= 0.34 r= 0.49 r= 0.50
p< 0.001** p< 0.001** p< 0.001** p< 0.001** p< 0.001** p< 0.001**

Physical activity and rest r= 0.06 r= 0.25 r= 0.05 r= 0.15 r= 0.05 r= 0.15
p= 0.32 p< 0.001** p= 0.44 p= 0.02* p= 0.44 p=0.02*

Stress management r= 0.26 r= 0.33 r= 0.32 r= 0.30 r= 0.30 r= 0.37
p< 0.001** p< 0.001** p< 0.001** p< 0.001** p< 0.001** p< 0.001**

Medication management r= 0.29 r= 0.09 r= 0.28 r= 0.14 r= 0.32 r= 0.26
p< 0.001** p= 0.18 p< 0.001** p= 0.03* p< 0.001** p< 0.001**

Health information seeking r= 0.01 r= 0.02 r= 0.04 r= 0.01 r= 0.07 r= 0.01
p= 0.83 p= 0.73 p= 0.52 p= 0.82 p= 0.24 p= 0.78

Performing necessary 
prenatal examinations

r= 0.37 r= 0.31 r= 0.37 r= 0.24 r= 0.44 r= 0.41
p< 0.001** p< 0.001** p< 0.001** p< 0.001** p< 0.001** p< 0.001**

Following health 
recommendations

r= 0.39 r= 0.40 r= 0.40 r= 0.34 r= 0.38 r= 0.46
p< 0.001** p< 0.001** p< 0.001** p< 0.001** p< 0.001** p< 0.001**

Total score of adherences 
to health behaviors

r= 0.48 r= 0.45 r= 0.47 r= 0.38 r= 0.51 r= 0.54
p< 0.001** p< 0.001** p< 0.001** p< 0.001** p< 0.001** p< 0.001**

* Significant at 0.05, ** Significant at 0.01
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both the mother and the fetus. The present research ana-
lyzed the relationship between MFA and adherence to 
health behaviors within a sample of pregnant women in 
Iran.

The results of this research highlight a significant posi-
tive correlation between MFA and adherence to health 
behaviors in pregnant women. Furthermore, two specific 
dimensions of MFA, interaction with the fetus and act 
of surrendering to the fetus, account for 35% of the vari-
ance observed in adherence to these health behaviors. In 
this respect, a body of scientific evidence suggests that 
MFA is associated with increased self-care practices and 
health-oriented behaviors during pregnancy. The study 
by Alhusen et al. focusing on pregnant African-Ameri-
can women demonstrated that various health measures, 
including sufficient sleep, lower caffeine intake, pro-
tected sexual practices, advice from healthcare provid-
ers or social networks, relaxation, and reduced substance 
use, were significantly associated with MFA and neona-
tal outcomes [16]. The investigation by Eltomy et al. on 
pregnant women admitted to Alexandria Hospital dem-
onstrated a significant link between the MFA score and 
general self-care activities. These activities comprised 
nutrition, safety measures, risk avoidance, and the seek-
ing of health care and information [17].

In alignment with the findings of this study, the results 
of a meta-analysis indicate that MFA is a significant pre-
dictor of prenatal health behaviors [18]. A study by Jeon 
et al. focusing on pregnant women in Korea indicated 
that the degree of MFA, as well as the social dynamics 
of the pregnancy experience, elucidates 43% of the vari-
ance in health-promoting behaviors that change during 
pregnancy [19]. The positive impact of healthy behaviors 
on the health of pregnant women and the development 
of their fetuses underscores the necessity of consider-
ing relevant factors in educational interventions aimed 
at this population. To facilitate the enhancement of 
maternal-fetal attachment (MFA), it is vital to employ a 

combination of interventions that include both counsel-
ing and training sessions. These sessions should focus 
on various elements, such as adapting to the changes 
brought about by pregnancy, providing nutritional guid-
ance, identifying danger signs, familiarizing mothers with 
attachment behaviors, engaging in belly touching, and 
interpreting the fetal condition [20, 21].

The results of this research suggest that health behav-
ior adherence among pregnant women is associated 
with specific demographic factors, including a younger 
maternal age, a lower number of children, and a reduced 
number of previous pregnancies. Consistent with the 
outcomes of the present study, the research conducted 
by Boybay et al. in Turkey indicates that pregnant women 
aged 20–25, those who are primiparous or have no more 
than one child, exhibit elevated scores in health-promot-
ing behaviors during pregnancy compared to their coun-
terparts [22]. In contrast to the findings of this study, 
there are indications from other research that younger 
mothers are less likely to adopt health-related behaviors. 
Such differences may stem from geographic, cultural, and 
demographic variations among the populations studied 
[23]. Cannella et al. have found that various demographic 
characteristics, including employment, income, educa-
tional level, and gender equality, along with psychosocial 
factors such as depression, stress, and social support, can 
influence the extent to which pregnant women engage in 
health-related behaviors [18]. According to Urizar et al., 
the involvement of a substantial proportion of women 
in unhealthy health practices during pregnancy under-
scores the urgent requirement for preventive interven-
tions. It is advised that these interventions consider both 
the individual characteristics of pregnant women and 
the broader systemic factors, allowing women to better 
cope with the challenges of pregnancy and motherhood 
[23]. Consequently, it is essential to determine the demo-
graphic factors that may contribute to enhancing health 

Table 4  Predictors of adherence to health behaviors in pregnant women
Model β SE B P-value
1 Constant 189.79 9.17

Age 0.32 0.35 0.07 0.35
Number of pregnancies 3.12 2.15 0.02 0.14
Number of children 0.52 2.71 0.17 0.84

2 Age 0.28 0.3 0.06 0.34
Number of pregnancies 1.9 1.82 0.1 0.29
Number of children 1.31 2.28 0.05 0.56
Interaction with the fetus 1.53 0.63 0.19 0.01*

Differentiation of the self from the fetus 0.88 0.53 0.15 0.09
Assumption of a role 0.53 0.61 0.07 0.37
Attribution of characteristics to the fetus 0.1 0.43 0.02 0.81
Act of surrendering to the fetus 1.94 0.56 0.26 0.001*

* Significant at 0.05
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behaviors throughout pregnancy and their subsequent 
outcomes.

The study’s results indicate that there is a significant 
inverse relationship between the level of a mother’s 
attachment to her fetus and both the number of children 
she raises and the number of pregnancies she has expe-
rienced. Findings from the study by Chen et al. suggest 
that women who achieve their first pregnancy after infer-
tility treatment report higher levels of attachment to both 
the fetus and the newborn [24]. In the current research, 
it was observed that women without a history of still-
birth exhibited significantly higher levels of MFA. This 
observation parallels the findings of Mehran et al., who 
reported that women with a prior stillbirth demonstrated 
a significantly lower score in the dimension of differentia-
tion of the self from the fetus [25]. Several studies have 
pointed to additional variables that are associated with 
maternal-fetal attachment (MFA) in pregnant women. 
These variables include maternal educational level, par-
ticipation in antenatal education [24], support from 
partners [26] and paternal attachment [27], cultural atti-
tudes towards childbirth, awareness of fetal development, 
social support [28], race, advanced maternal age, higher 
education, gestational age, planned nature of pregnancy, 
fetal sex, and fetal health assessments [5]. In addition, 
there is evidence that show parents who use infertility 
treatments have a high level of attachment to their babies 
[29].

Limitations of the study
The main limitation of the present study lies in its cross-
sectional nature. This approach inhibits the assessment 
of causal relationships between the variables, thus neces-
sitating the implementation of longitudinal studies for 
more comprehensive insights. Furthermore, the reliance 
on self-report questionnaires represents an additional 
limitation of the study, which could have impacted the 
reliability of the responses. Also women who became 
pregnant through assisted reproductive techniques were 
not included in this study. This can be investigated in 
future studies.

Conclusions
This study highlights a significant association between 
MFA and adherence to health behaviors throughout 
pregnancy. Also, some demographic and prenatal vari-
ables were associated with them. These findings can assist 
healthcare providers in tailoring their efforts to promote 
maternal and child healthcare. Different subgroups of 
pregnant women can be considered by healthcare profes-
sionals in terms of education about the changes caused 
by pregnancy and how to adapt to them. Identifying 
the individual and environmental barriers that reduce 
MFA in women and negatively impact their adherence 

to health measures is crucial. Supportive measures pre-
sented by healthcare providers and families of pregnant 
women may strengthen MFA, promoting self-care prac-
tices and behaviors, ultimately resulting in improved 
health for both the mother and her fetus.
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