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Abstract

Background: Anxiety during pregnancy may affect maternal-fetal attachment (MFA) and the prevalence of pregnancy symptoms.
Objectives: The present study aimed to assess the correlation of anxiety with pregnancy symptoms and MFA.
Methods: This cross-sectional study was conducted on 220 pregnant women in the health centers of Tabriz, Iran, in 2020. Samples
were selected by the cluster sampling method. Data were collected using the socio-demographic questionnaire, Pregnancy-related
Anxiety Questionnaire-revised 2 (PRAQ-R2), MFA Scale (MFAS), and Pregnancy Symptoms Inventory (PSI), all of which were completed
as self-administered in the second half of pregnancy. The Pearson’s correlation coefficient and adjusted general linear model were
used for data analysis.
Results: The results of Pearson’s correlation showed no correlation between anxiety during pregnancy and MFA among nulliparous
(r = -0.003, P = 0.976) and multiparous (r = -0.003, P = 0.712) pregnant women. However, anxiety and pregnancy symptoms were
significantly correlated among nulliparous (r = 0.424, P < 0.001) and multiparous (r = 0.227, P = 0.028) pregnant women. According
to the general linear model, after adjusting the socio-demographic variables, a significant correlation was observed between anxiety
and pregnancy symptoms (P < 0.001), while no relationship was found between anxiety and MFA (P = 0.705).
Conclusions: Given the significant correlation between anxiety and pregnancy symptoms, pregnant women with anxiety symp-
toms need to be screened and treated by an expert psychological team if their disorder is confirmed.
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1. Background

Pregnancy is one of the most important events in
women’s lives and can lead to maternal mood changes dur-
ing pregnancy, such as stress and anxiety (1). Pregnant
women often express concern about labor, pain, fear of
childbirth, the health of the baby, or physical changes (1). A
feeling of anxiety is relatively common during pregnancy,
with about 10 - 15% of women experiencing some levels of
stress or anxiety in this period (2). The prevalence of anx-
iety among Iranian women with low-risk pregnancies was
reported as about 26%, which is considered relatively high
(3).

A high level of anxiety can lead to negative health con-
sequences for both mother and baby, including prenatal
outcomes (4), preterm labor, low birth weight, low Ap-
gar score, depression, prolonged labor coupled with the
use of anesthesia (1, 5, 6), poor maternal-fetal attachment
(MFA) (7), and developmental delay in the child (8). More-
over, anxiety during pregnancy may affect MFA and the

prevalence of pregnancy symptoms. For example, anxious
women are more likely to experience nausea and vomit
during pregnancy and more often see a doctor to alleviate
their pregnancy symptoms (7). Such signs include a wide
range of physical symptoms, such as backache, headache,
varicose veins, and frequent urination to psychological
symptoms, namely forgetfulness, poor sleep, and depres-
sion (9). However, in most studies, the role of anxiety dur-
ing pregnancy has been investigated in a limited number
of symptoms, such as nausea and vomiting (10, 11).

MFA is a process that begins in the late first trimester
and increases in the second and third trimesters of preg-
nancy, and plays an important role in the adaptation of
the mother to pregnancy (8). MFA refers to a unique en-
during relationship between mother and fetus (12) charac-
terized by the positive feelings of mother and affection for
the child (13). This relationship ensures the physical and
emotional health of neonates and prepares them for so-
cial, cognitive, and emotional development in the future
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(14, 15). Furthermore, attachment affects the mental health
of the mother (16) and child development after childbirth
(14, 15). Poor maternal attachment to the fetus can be as-
sociated with high levels of anxiety and depression during
pregnancy (17, 18).

Some studies showed that a higher level of anxiety
is associated with a lower level of MFA (6, 19). However,
some other investigations demonstrated that anxiety dur-
ing pregnancy had a significant albeit small effect on MFA
(20). Further studies are needed as a meta-analysis found
that individual effect size on prenatal anxiety and MFA
differ noticeably (21). To the best of the authors’ knowl-
edge, no study has evaluated the relationship of pregnancy
symptoms, either physical or psychological, with anxiety.
In this regard, it is assumed that women with more anxiety
would have a weaker attachment to their fetus and would
experience more severe pregnancy symptoms.

2. Objectives

(1) To determine the correlation of anxiety with MFA.

(2) To determine the correlation of anxiety with preg-
nancy symptoms.

3. Methods

3.1. Research Questions

(1) Is there a correlation between anxiety and MFA?

(2) Is there a correlation between anxiety and preg-
nancy symptoms?

3.2. Study Design and Participants

The participants of this cross-sectional study were 220
women (with a 73% response rate) with normal pregnancy
who were referred to the health centers of Tabriz, Iran, dur-
ing January 2020 - September 2020. Inclusion criteria were
being pregnant with a minimum gestational age of 20
weeks and willingness to participate in the study. The ex-
clusion criteria entailed experiencing high-risk pregnan-
cies, such as diabetes and hypertension, being affected
with mental illness reported by the participants, major fe-
tal abnormalities confirmed by ultrasound, and stillbirth.
The sample size was calculated using the G*Power software
based on the study of Hopkins et al. (6) and the correlation
coefficient between MFA and anxiety (r = -0.24) considering
two-sided α of 0.05 and power of 95% equal to 215. In the
present study, a total of 220 women were evaluated.

3.3. Sampling

Sampling was performed through the cluster sam-
pling method. First, a quarter of all public health cen-
ters (87 centers) in Tabriz were randomly selected using
the website www.random.org. The list of pregnant women
was then prepared based on health records in each center.
Next, the required number of samples was randomly se-
lected from the prepared list. One of the researchers tele-
phoned the pregnant women and after giving the neces-
sary explanations about the research, invited them to par-
ticipate in the study. Following the acceptance of individ-
uals the link of the research questionnaires, which was de-
signed online due to the coronavirus pandemic available
in here was sent to participants requesting them to com-
plete the questionnaire.

3.4. Data Collection

Data collection tools in this study were a socio-
demographic questionnaire, the Pregnancy-related
Anxiety Questionnaire-Revised 2 (PRAQ-R2), MFA Scale
(MFAS), and Pregnancy Symptom Inventory (PSI). The
socio-demographic questionnaire used in this study was
designed by the researcher and included questions about
maternal age, marital status, the level of education, oc-
cupation, the sufficiency of monthly income for living
expenses, and wanted pregnancy.

The PRAQ-R2 is a standard tool for measuring anxiety
among nulliparous and multiparous women. The origi-
nal version was designed in 1990 by van den Bergh and
contained 34 items (22). The edited version was designed
by Huizink et al. in 2016 based on an evaluation of 1144
women (2). The shortened version entails 11 questions, and
answers to questions vary from not relevant at all (score 1)
to very relevant (score 5). Questionnaire items are grouped
in three subscales, including the fear of childbirth (ques-
tions 1, 2, 6, and 8), concern about giving birth to a child
with physical or mental disability (questions 4, 9, 10, and
11), and concern about self-appearance (questions 3, 5 and
7). Scores range was 11 - 55 and 10 - 50 for nulliparous and
multiparous individuals, respectively. Item 8 did not apply
to multiparous women. Higher scores indicated a higher
level of anxiety, and there is no cut-off point. No items in
the questionnaire are inverted. Cronbach’s alpha had the
ranges of 0.71 - 0.85 and 0.75 - 0.84 for multiparous and
primiparous women, respectively. The face and content va-
lidity of the PRAQ-R2 in Iran had already been assessed and
confirmed for 30 pregnant women. Content validity index
(CVI) and content validity ratio (CVR) scores were 0.97 and
0.98, respectively (23).

The MFAS contains 24 questions under the five follow-
ing subscales: (1) Interaction with the fetus, (2) Distinc-
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tion between self and fetus, (3) Acceptance of the mater-
nal role, (4) Attribution of certain characteristics to the fe-
tus, and (5) Self-sacrifice. The answers were graded based
on a 5-point Likert scale as definitely yes, yes, not sure, no,
and definitely no. Question 20 was scored reversely. A
higher score demonstrated more attachment. The reliabil-
ity of the questionnaire has been investigated by its devel-
oper using internal consistency, and α = 0.85 has been re-
ported (24). The validity and reliability of the MFAS in Iran
have been confirmed. The face and content validity of the
MFAS has been assessed and confirmed by collecting the
opinions of 15 obstetricians, midwives, and gynecologists.
Cronbach’s alpha and test-retest reliability coefficient have
been reported as 0.83 and 0.9, respectively (25, 26).

The PSI is a comprehensive tool for assessing the fre-
quency of some symptoms, such as back pain, headache,
vaginal discharge, nausea, reflux, forgetfulness, poor sleep,
the feeling of depression, anxiety, and fatigue. Moreover,
the effect of each symptom, if any, on daily activity restric-
tions is investigated. The PSI has been designed by Foxcroft
et al. in Australia (27). The tool encompasses 41 questions
with Likert answers (0 = “never”, 1 = “rarely”, 2 = “some-
times”, and 3 = “often”). The face and content validity of PSI
in Iran have been assessed by the authors of the present
study and will be published in another paper. All items
were reported simply and transparently. In addition, CVI
and CVR were desirable for all items (0.8 - 1). The reliabil-
ity of the items had a range of 0.51 - 1 with 0.7 and > 0.7 for
most questions.

To determine the validity of the socio-demographic
questionnaire, face and content validity were used. More-
over, a test-retest for 20 pregnant women two weeks apart
was used to confirm the reliability of tools in terms of two
aspects of repeatability intra-class correlation coefficient
(ICC) and internal consistency (Cronbach’s alpha coeffi-
cient). Cronbach’s alpha was 0.74, 0.87, and 0.95 for PRAQ-
R2, MFAS, and PSI, respectively. Furthermore, ICC was found
as 0.97 for PRAQ-R2, 0.99 for MFAS, and 0.94 for PSI.

3.5. Ethical Consideration

The current study was approved by the Ethics Commit-
tee of Tabriz University of Medical Sciences (code number:
IR.TBZMED.REC.1398.227). The objectives of the study were
explained to research centers and participants. In addi-
tion, the individuals were reassured about the confiden-
tiality of the data obtained in the questionnaires. All partic-
ipants completed the informed written consent and were
free to leave the study at any time.

3.6. Statistical Analysis

Data were analyzed using the SPSS for Windows ver-
sion 24 (SPSS Inc., Chicago, IL., USA). Descriptive statis-

tics consisting of frequency, percentage, mean, and stan-
dard deviation (SD) were used to describe the socio-
demographic characteristics. The Pearson’s correlation co-
efficient was used to evaluate the correlation of anxiety
during pregnancy with MFA and pregnancy symptoms.
To assess the latter correlation with controlling the socio-
demographic variables as probable confounders, first, the
unadjusted univariate general linear model was used to de-
termine the relationship of MFA and pregnancy symptoms
with the socio-demographic variables. Next, the socio-
demographic variables which had a significant relation-
ship with MFA and pregnancy symptoms (P < 0.05) based
on the unadjusted general linear model together with the
anxiety variable were entered into an adjusted univariate
general linear model as independent variables.

4. Results

The mean ± SD of the age of women and their hus-
bands and their marriage age was 28.23 ± 5.64, 33.87 ±
5.26, and 21.15 ± 4.3 years, respectively. Almost half of the
women (42.3%) and 45% of men had a university degree.
More than three-quarters of participants (81.4%) had insur-
ance. Most women and their husbands were housekeepers
(87.7%) and employees (97.3%), respectively. The income of
approximately two-thirds of the participants (64.5%) was
relatively adequate. It was observed that 60% of these preg-
nant women had a fear of childbirth, and 8.6% of them ex-
perienced violence during pregnancy. The mean ± SD of
gestational age was 29.24 ± 4.88 weeks, and 93.2% of all
of the pregnancies were wanted by women and their hus-
bands. Nearly half of women (44.5%) were doing exercise
during pregnancy, and the most common type of exercise
was jogging (86.7%). We found that 75% of women received
help from their husbands during pregnancy (Table 1).

The mean ± SD of anxiety during pregnancy in nulli-
parous (achievable score = 11 - 55) and multiparous (achiev-
able score = 10 - 50) individuals was 28.63 ± 9.92 and
22.4 ± 9.28, respectively. Furthermore, the mean ± SD of
MFA (achievable score = 24-120) and pregnancy symptoms
(0 - 123) was 82.43 ± 16.86 and 53.7 ± 16.86, respectively.
The results of Pearson’s correlation coefficient showed no
correlation between anxiety during pregnancy and MFA
among nulliparous (r = -0.003, P = 0.976) and multiparous
(r = -0.003, P = 0.712) pregnant women, while anxiety and
pregnancy symptoms were significantly correlated in nul-
liparous (r = 0.424, P < 0.001) and multiparous (r = 0.227, P
= 0.028) pregnant women (Table 2).

According to the unadjusted univariate general linear
model, MFA significantly correlated with age (P = 0.046),
attending prenatal classes (P = 0.039), exercising during
pregnancy (P = 0.027), and spouse education (P = 0.022).
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Table 1. Socio-demographic and Obstetric Characteristics of Participants (N = 220)

Characteristics Valuesa Characteristics Valuesa

Age (y), mean ± SD 28.23 ± 5.64 Fetus gender favorite

Husband age (y), mean ± SD 33.87 ± 5.26 No 6 (2.8)

Marriage age (y), mean ± SD 21.15 ± 4.3 Yes 212 (97.2)

Nationality Gravidity

Azeri 213 (96.8) 1 99 (45)

Persian 7 (3.2) 2 77 (35)

Marital status ≥ 3 44 (20.1)

Live with husband 220 (100) Abortion history

Education Yes 48 (21.9)

High school or lower 49 (22.2) No 172 (78.2)

Diploma 78 (35.5) Parity

College 93 (42.3) 0 127 (57.7)

Husband education 1 74 (33.6)

High school or lower 54 (24.5) ≥ 2 19 (8.6)

Diploma 67 (55) Wanted pregnancy

University 99 (45) No 15 (6.8)

Passive smoker Yes 205 (93.2)

Yes 60 (27.3) Attending in prenatal class

No 160 (72.7) Yes 24 (10.9)

Insurance No 196 (89.1)

Yes 179 (81.4) Prenatal class number (session)

No 41 (18.6) 1 - 3 17 (70.8)

Job 4 - 8 7 (29.2)

Housekeeper 193 (87.7) Doing exercise during pregnancy

Employee 27 (12.3) Yes 98 (44.5)

Husband job No 122 (55.5)

Unemployed 6 (2.7) Exercise number (per week)

Employee 213 (97.3) 1 - 2 35 (36.5)

Residential type 3 - 4 37 (38.5)

Personal house 122 (55.5) 5 - 7 24 (25)

Rental house 80 (36.4) Duration of exercise (min)

Relative’s house 18 (8.2) 5 - 10 14 (14.6)

Income adequacy 15 - 30 76 (79.2)

Completely adequate 33 (15) > 30 6 (6.1)

Relatively adequate 142 (64.5) Kind of exercise

Non-adequate 45 (20.5) Jogging 85 (86.7)

Fear of childbirth Others b 13 (13.3)

Yes 132 (60) Receiving help during pregnancy

No 88 (40) Husband 165 (75)

Violence during pregnancy Father/mother 50 (22.7)

Yes 19 (8.6) Relatives/friends 5 (2.3)

No 201 (91.4) Fetus gender

Kind of delivery in multiparous women Female 100 (45.5)

Vaginal 51 (29.3) Male 116 (52.7)

Cesarean section 123 (70.7) Unknown 4 (1.8)

Gestational age (weeks), mean ± SD 29.24 ± 4.88

a Data are reported as No. (%) unless otherwise indicated.
b Aerobic exercise and yoga.
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Table 2. Correlation of Anxiety During Pregnancy with Maternal-fetal Attachment and Pregnancy Symptoms (N = 220)

Variables Mean (SD) Maternal-fetal
Attachment, r (P-Value)

Pregnancy Symptoms, r
(P-Value)

Nulliparous anxiety during pregnancy (n = 127) a 28.63 (9.92) -0.003 (0.976) 0.424 (< 0.001)

Multiparous anxiety during pregnancy (n = 93) b 22.4 (9.28) -0.039 (0.712) 0.227 (0.028)

Concerns about their appearance (n = 220) 7.38 (3.73) -0.041 (0.543) 0.253 (< 0.001)

Worries of bearing a child with physical or mental disability (n =
220)

8.33 (4.61) 0.028 (0.683) 0.267 (< 0.001)

Nulliparous fear of giving birth (n = 127) 12.49 (4.56) 0.014 (0.879) 0.309 (< 0.001)

Multipara fear of giving birth (n = 93) 7.28 (3.39) -0.090 (0.39) 0.219 (0.035)

Maternal-fetal attachment c 82.43 (16.86) - -

Pregnancy symptoms d 53.70 (16.86) - -

aTotal score range: 11 - 55
bTotal score range: 10 - 50
c Total score range: 12 - 24
d Total score range: 0 - 123

The unadjusted univariate general linear model showed
that none of the variables were significantly associated
with pregnancy symptoms (P = 0.008). However, the ad-
justed univariate general linear model revealed that af-
ter adjusting the effects of age, prenatal classes, spouse
education, and exercising during pregnancy, no correla-
tion was observed between anxiety during pregnancy and
MFA (P = 0.705). Following adjusting the effect of child-
birth fear, anxiety during pregnancy significantly corre-
lated with pregnancy symptoms (P < 0.001) (Table 3).

5. Discussion

The present study aimed to evaluate the correlation of
anxiety during pregnancy with MFA and pregnancy symp-
toms. The findings revealed a significant correlation be-
tween anxiety during pregnancy and symptoms, while no
significant correlation was observed between anxiety and
MFA.

According to our results, there was no significant cor-
relation between anxiety during pregnancy and MFA. In a
systematic meta-analysis review, 10 low-effect factors were
introduced for MFA, one of which was anxiety (r = 0.17 - 0.21)
(21). In a study conducted by McFarland et al. in the United
States, 161 low-risk pregnant women were enrolled at 23 -
36 weeks of gestation, and 65 of them met the criteria for
depression. In this study, although depression was signif-
icantly associated with MFA, no relationship was observed
between anxiety during pregnancy and MFA (28).

Hopkins et al. reported a significant correlation be-
tween trait anxiety and MFA, while state anxiety had no re-
lationship with MFA. In this research, 94 pregnant women
on 15 - 28 weeks of gestation expressed their anxiety

through completing the Spielberger State-Trait Anxiety In-
ventory (STAI) (6). The STAI is a self-report form for an-
nouncing state and trait anxiety symptoms. The state sec-
tion of the questionnaire measures the cognitive and phys-
ical symptoms of state anxiety and is devoted to stressful
situations, such as arguments, the loss of social status, as
well as threats to human safety and health. On the other
hand, trait anxiety is related to individual differences in re-
sponse to stressful situations in general (29). In another
study on 360 low-risk pregnant women on weeks, 20 - 40 of
gestation using the mentioned questionnaire in Kerman,
Iran, a significant correlation was found between anxiety
and MFA (30).

The inconsistency of the aforementioned results with
the findings of the current study could be mainly at-
tributed to the type of questionnaire. In the present study,
a pregnancy-specific anxiety questionnaire was used, in
which state and trait anxiety are not discussed, and only
the concerns of mothers about pregnancy are considered.
It seems that it is better to use specialized tools to mea-
sure anxiety during pregnancy, and it has even been shown
that these tools predict the consequences of childbirth
better than general anxiety tools (31). However, the Spiel-
berger Questionnaire is also advantageous due to distin-
guishing between state and trait anxiety. Moreover, group-
ing women based on different trimesters can cause incon-
sistencies in the results because the anxiety of pregnant
women and MFA vary in distinct trimesters.

We found a significant correlation between anxiety
and pregnancy symptoms. To the best of the authors’
knowledge, there is no study on the relationship of all
pregnancy symptoms with anxiety. Most investigations
have evaluated the relationship of a few symptoms, such
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Table 3. Relationship of Anxiety During Pregnancy with Maternal-fetal Attachment and Pregnancy Symptoms Based on Adjusted General Linear Model (N = 220)

Variables β (95% CI) a P-Value

Maternal-fetal attachment

Anxiety during pregnancy 0.04 (-0.17 - 0.25) 0.705

Attending prenatal classes (ref: no)

Yes -11.34 (-18.44 - -4.24) 0.002

Doing exercise during pregnancy (ref: no)

Yes 6.10 (1.67 - 10.53) 0.007

Husband education (ref: university)

High school or lower -6.80 (-12.27 - -1.32) 0.015

Diploma 0.67 (-4.45 - 5.8) 0.796

Pregnancy symptoms

Anxiety during pregnancy 0.86 (0.53 - 1.19) < 0.001

a 95% Confidence Interval

as nausea and vomiting, with anxiety. A descriptive study
conducted in Iran on 220 women at 6 - 16 pregnancy weeks
demonstrated that anxiety during pregnancy had a signif-
icant direct correlation with vomiting and nausea (7).

Moreover, a study by Kelly et al. in the United States
showed that pregnant women with anxiety or depression
were more likely to report physical and psychosomatic
symptoms, including nausea, digestive problems, abdom-
inal pain, headache, palpitations, and dizziness (32). In the
latter study, Patient Health Questionnaire, which includes
13 symptoms, was used to assess pregnancy symptoms. An-
other study by Gurkan et al. (33). examined the correla-
tion between the violence of sexual partner and pregnancy
symptoms. This study also used the comprehensive tool of
PSI to assess pregnancy symptoms. According to the latter
research, the incidence of pregnancy symptoms was sig-
nificantly higher in women who experienced verbal, eco-
nomic, physical, and sexual violence during pregnancy.
Women who were abused showed very high levels of anx-
iety and experienced more pregnancy symptoms, which
was in line with our results.

Highly anxious pregnant women may show pregnancy
symptoms as poor self-care and usually suffer from mal-
nutrition. Furthermore, such women are less likely to
seek prenatal care and do not follow medical and prena-
tal guidelines well. The consumption of anxiolytics and to-
bacco in this group is higher, which in turn can affect their
health during pregnancy leading to symptoms. Medical
conditions associated with anxiety also intensify in these
women (34).

The current research clearly shows a relationship
between anxiety and pregnancy symptoms. Therefore,
women with the signs of anxiety during pregnancy must

be screened and treated by an expert psychological team
if their disorder is confirmed. Pregnant women are less of-
ten screened by experts for pregnancy-related psychologi-
cal disorders, such as the fear of pregnancy or childbirth,
anxiety, and depression, during pregnancy in the Iranian
medical system. Consequently, specialized teams are rec-
ommended in maternity care centers as some pregnancy
symptoms for which repeated treatment is provided by a
midwife or gynecologist may have a psychological origin,
especially with the high prevalence of anxiety in Iranian
pregnant women. It is suggested that in addition to anx-
iety, nutritional status, the existence of concomitant med-
ical diseases, the quality of family relationships, and pre-
natal care be examined for pregnant women to investigate
the possible interfering effect of these factors. Further re-
search is also recommended to identify the relationship of
other pregnancy disorders with pregnancy symptoms.

5.1. Strengths and Limitations

Concerning the strengths and limitations of the cur-
rent study, one of the merits of this study was the ex-
amination of all pregnancy symptoms using an accurate
and valid instrument. Although the application of specific
tools for measuring anxiety during pregnancy was one of
the strengths of the study, the lack of distinction between
current (state) and general (trait) anxiety was a limitation.
Moreover, not including the pregnant women in the first
half of pregnancy was another limitation, which makes the
results ungeneralizable for this group. In spite of the de-
velopment of internet networks in Iran, some women were
not able to participate in the study as they did not have ac-
cess to a smartphone or internet, which can be considered
as another limitation.
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5.2. Conclusions

Given the significant correlation between anxiety and
pregnancy symptom, some effective interventions to de-
crease the anxiety of pregnant women and, therefore, re-
lieve their pregnancy symptoms, are recommended.
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