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in the first trimester be useful as a marker
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Introduction. Assessment of the fetal heart rate become
a routine manner and was found to be helpful in making
important clinical decisions. In the available literature there
are no any information about fetal heart rate in twin pregnan-
cy and it usefulness in predicting pregnancy outcome.
Objective. The aim of our study was to evaluate a range of
heart rates in the first trimester in twin pregnancy and the
influence of the rate of fetal heart on the outcome of the
pregnancy.
Material and methods. The study included 89 twin pregnan-
cies between 6 and 11 weeks of pregnancy (78 pregnancies
finished with good outcome and 11 with unfavorable outco-
me).
Results. The date shows that the heart rate of embryos / fetuses
in the first trimester of an uncomplicated twin pregnancy
progressively increases between 6 and 8 weeks of pregnancy
and then slows down in week 11. Our data shows that the rate
of fetal death in the first trimester of twin pregnancy increases
progressively with decreasing of the heart rate. In our study
none of the twins survived when the observed rate of the fetal
heart was less than 110 beats per minute and half of them died
when heart rate was between 110 and 120 beats per min.
Furthermore, the significant difference in the heart rates of a
set of twins was connected with a poor prognosis. In mono-
chorionic pregnancies with a significant difference in heart rate
(20 beats/min or more) despite a normal fetal heart rate (120
beats/min or more) TTTS syndrome was confirmed later in
pregnancy.
Conclusions. The heart rate in twin pregnancy more than 120
beats per minute is connected with a good prognosis, whe-
reas below 110 beats per minute with a poor prognosis.
Furthermore, the significant difference in fetal heart rate (20
beats/min or more) can be a marker of developing TTTS syn-
drome later in pregnancy.
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INTRODUCTION
In the past and nowadays the fetal heart rate
is being used as a confirmation of the embryo/
fetal life. Large group studies have reported
changes in the heart rate in early stage of pre-
gnancy [1-10]. Furthermore, miscarriages were
observed in pregnancies with abnormal fetal
heart rate [1-7,11]. Therefore assessment of the
fetal heart rate become a routine manner and
was found to be helpful in making important
clinical decisions. However in the available li-
terature there are no any information about
fetal heart rate in twin pregnancy.

AIM
The aim of our study was to evaluate range of
heart rate in first trimester in twin pregnancy
and influence of rate of fetal heart on pregnancy
outcome.

MATERIALS AND METHODS
The study was conducted in the Ultrasound Unit
in Healthcare Center in Kutno from 2010 to
2016. In the study were included 89 twin pre-
gnancies between 6 and 11 weeks of pregnan-
cy (78 pregnancies finished with good outco-
me and 11 with unfavorable outcome). All
pregnancies with risk factors (smoking, alcohol,
drug addiction) and complications (diabetes
mellitus, hypertension, anemia) were excluded
from the study

Measurements were obtained using ultraso-
und machine (B&K Medical 3535 and Voluson
730 PRO) with vaginal probe of 6.5 MHz fre-
quency. All pregnancies were calculated accor-
ding CRL measurement. The gestational age
was given in weeks according formula: 7 we-
eks = 7 weeks + 0/6 days. The heart rate was
performed using M-mode technique for each
twin separately.
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INTRODUCTION 
A mother's health during pregnancy significantly 

influences her child's development. Perinatal 
programming, where external factors impact pregnancy 
and future health, emphasizes the importance of a 
healthy lifestyle. Maternal weight gain, exercise, and 
smoking are critical factors affecting pregnancy outcomes 
[1]. Unhealthy lifestyles can lead to gestational diabetes, 
preterm labor, and other complications. Lifestyle choices, 
including diet, physical activity, and stress management, 
play a vital role in maternal and fetal health. This study 
explores the impact of lifestyle factors on pregnant 
women with past or present illnesses, focusing on their 
health behaviors and pregnancy outcomes [2,3].

METHODOLOGY
Study design: A quantitative, cross-sectional study 

was conducted from December 10, 2023, to June 10, 
2024, in two governmental hospitals in Hilla City, Iraq.

Ethical approval: Approval was obtained from 
the Babylon Health Directorate and the participating 
hospitals. Oral consent was acquired from all participants, 
ensuring confidentiality and voluntary participation.

Setting: The study was conducted in Babylon Teaching 
Hospital for Maternity and Children and AL-Imam AL-
Sadiq Teaching Hospital.

Population and sampling: A convenience sample of 
250 pregnant women aged 20 and above was selected 
using purposive sampling. Participants were divided 
between the two hospitals, with 150 from AL-Imam AL-
Sadiq and 100 from Babylon Teaching Hospital.

Instrumentation: A questionnaire was designed 
to collect demographic data, history of illnesses, and 
lifestyle factors. The questionnaire included three parts: 
demographic information, history of past or present 
illnesses, and lifestyle factors.

Statistical analysis

Data were analyzed using IBM SPSS version 26. 
Descriptive and inferential statistics were used, with a 
significance level of p<0.05.

RESULTS
The majority of participants were aged 20-24 (28.2%), 

with 34.9% having intermediate education. Most were 
government employees (36.5%) or housewives (34.1%). 
Nearly half (48.8%) reported their economic status as 
"barely sufficient," and 70.2% lived in urban areas (Tab. 
1.).
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This study examines how maternal lifestyle factors affect maternal health 
conditions and fetal development among women with past or present 
illnesses. A quantitative, cross-sectional design was used to collect data 
from 250 pregnant women aged 20 and above in two governmental 
hospitals in Hilla City, Iraq, from December 2023 to June 2024. The 
study evaluated demographic characteristics, lifestyle habits, and the 
prevalence of diabetes mellitus and hypertension. Results showed 
that 91.3% of participants maintained satisfactory lifestyle behaviors, 
though gaps in understanding and practicing wellness strategies were 
evident. High rates of chronic illnesses, such as diabetes (38.1%) and 
hypertension (29.4%), highlighted the need for targeted interventions. 
Women with chronic illnesses and multiple pregnancies exhibited 
improved lifestyle practices, but stress and fatigue remained barriers. 
The findings underscore the importance of primary healthcare facilities 
in promoting healthy lifestyles in underserved areas. Recommendations 
include enhanced health education, specialized care units for chronic 
conditions, community support networks, and technological solutions 
for maternal health monitoring.
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RESULTS
The mean fetal heart rate in the first trimester
of twin pregnancy with good outcome is pre-
sented in Table 1. The above data show that the
heart rate of embryos / fetuses in the first tri-
mester of uncomplicated twin pregnancy pro-
gressively increases between 6 and 8 weeks of
pregnancy, reaches the nadir of 170 beats per
minute in week 8 and then slows down to 150
beats per minute in week 11. The biggest dif-
ference in heart rate between a pair of twins
was found between 6 and 7 weeks of pregnan-
cy. Later in pregnancy, up to 11+6 weeks the
difference was similar and remained low.

Tab. 2. Fetal heart rate in the first
trimester of twin pregnancies with
unfavorable outcome

No. Gestational
age

(in weeks)

Heart rate
twin A / twin B

(beats/min)

The
difference
in heart

rate
between

twins
 (beats/

min.)

Type
of complications

1. 6+0 – 6+6 118/158 30 death of both
fetuses MCDA

2. 7+0 – 7+6 115/119 4 death of both
fetuses DCDA

3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD

11. 7+0 – 7+6 110/122 12 miscarriage at 10
weeks DCDA

TTTS – Twin-to-twin transfusion syndrome

Tab. 1. The mean fetal heart rate
and the difference in heart rate
between the pair of twins betwe-
en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
5 (n=16) 10+0 – 10+6 160 146 - 176 5
6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.

Diabetes mellitus (38.1%) and hypertension (29.4%) 
were the most common conditions. Multiple pregnancies 
were reported by 7.9% of participants (Fig. 1.).

91.3% of participants had a fair level of lifestyle 
factors. Nutrition was rated as good by 44.8%, while 
stress levels were mild for 62.7% (Tab. 2.).

Significant differences were found in lifestyle factors 
for women with diabetes, hypertension, and multiple 
pregnancies (p<0.05). No significant differences were 
observed for psychiatric illnesses or genetic abnormalities 
(Tab. 3.).

DISCUSSION
The study revealed that most pregnant women 

maintained average lifestyle practices, though gaps 
in knowledge and implementation were evident. 
Chronic conditions like diabetes and hypertension were 
prevalent, necessitating targeted interventions [4]. 
Women with multiple pregnancies and chronic illnesses 
showed improved lifestyle practices but faced challenges 
such as stress and fatigue. Primary healthcare centers 
were identified as crucial for promoting healthy lifestyles, 
especially in low-resource settings [5].

Tab. 1. Socio-demographic 
data and personal charac-
teristics.

Variables Frequency Percent

Mothers Age

Less than 20 22 8.70

20-24 71 28.20

25-29 39 15.50

30-34 64 25.40

35-39 41 16.30

40 or above 15 6.0

Total 252 100.0

Mothers Educational Level

Not read and write 18 7.1

Read and write 21 8.3

Primary school graduate 9 3.6

Intermediate school graduate 88 34.9

High school graduate 56 22.2

Institute and above 60 23.8

Total 252 100.0

Occupation

Governmental employee 92 36.5

Private job 38 15.1

House wife 86 34.1

Student 36 14.3

Total 252 100.0

Family Economic Status

Sufficient 114 45.2

Barely Sufficient 123 48.8

In sufficient 15 6.0

Total 252 100.0

Residence

Urban 177 70.2

Rural 75 29.8

Total 252 100.0

Family Type

Nuclear 82 32.5

Extended 82 32.5

Others 88 34.9

Total 252 100.0

Fig. 1. Distribution of past or 
present illnesses.
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Tab. 2. Distribution of lifestyle 
factors.

Variables Frequency Percent

M
o

th
er

s 
Li
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st
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Fa
ct
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rs

Occupation

Poor 11 4.4

Fair 166 65.9

Good 75 29.8

Total 252 100.0

Self-care

Poor 43 17.1

Fair 115 45.6

Good 94 37.3

Total 252 100.0

Nutrition 

Poor 43 17.1

Fair 96 38.1

Good 113 44.8

Total 252 100.0

Stress

Mild 158 62.7

Moderate 87 34.5

Sever 7 2.8

Total 252 100.0

Social relation

Poor 55 21.8

Fair 161 63.9

Good 36 14.3

Total 252 100.0

Overall life style

Poor 13 5.2

Fair 230 91.3

Good 9 3.6

Total 252 100.0

History of Past or Present illnesses Life style mean of score p-value

Diabetes mellitus
YES 1.89 0.001  

Sig.NO 2.04

Hypertension
YES 2.05 0.001  

Sig.NO 1.96

Multiple pregnancies
YES 2.25 0.001  

Sig.NO 1.96

Psychiatric illness
YES 2.00 0.820 

N.SNO 1.98

Genetic abnormalities
YES 2.00 0.820 

N.SNO 1.98

Independent Mann-Whitny U test, Kruskul Willes one way ANOVA, Sig=significant, N. S=Non-Significant, 
p=value=0.05

Tab. 3. Mean differences in life-
style factors based on illnesses.

CONCLUSION
Maternal lifestyle factors significantly impact 

pregnancy outcomes and child health. While most 
participants demonstrated fair lifestyle practices, there 
is a need for enhanced health education and support, 
particularly for women with chronic conditions. Primary 
healthcare centers play a vital role in promoting healthy 
behaviors among pregnant women in underserved areas.

RECOMMENDATIONS
Health education: Provide education on nutrition, 

exercise, and stress management for pregnant women, 

especially those with chronic conditions.

Specialized care units: Establish specialized care 
units for women with diabetes, hypertension, and other 
chronic illnesses.

Community support: Expand community-based 
prenatal education and peer mentoring programs.

Technological solutions: Implement mobile health 
apps and telemedicine for remote monitoring and 
support.

Funding and resources: Increase funding for maternal 
health services in low- and middle-income countries 
to improve healthcare systems and community-based 
interventions.
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cy. Later in pregnancy, up to 11+6 weeks the
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age
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twin A / twin B

(beats/min)

The
difference
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rate
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 (beats/

min.)

Type
of complications

1. 6+0 – 6+6 118/158 30 death of both
fetuses MCDA

2. 7+0 – 7+6 115/119 4 death of both
fetuses DCDA

3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD

11. 7+0 – 7+6 110/122 12 miscarriage at 10
weeks DCDA
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Tab. 1. The mean fetal heart rate
and the difference in heart rate
between the pair of twins betwe-
en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
5 (n=16) 10+0 – 10+6 160 146 - 176 5
6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.
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