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_Abstract Aghaz Harris
. . L. . L Address: Faculty of Psychology, Payam
: Available evidence indicates that stress increases atherogenic lipids, Noor University,tyl'ehran,sl)r/an. o, Ty
subsequently raising the risk of cardiovascular diseases. However, little information
exists regarding the effect of maternal stress during pregnancy on atherogenic lipids Tel: 02183901833

in newborns. Therefore, we aimed to investigate the relationship between maternal E-mail: agah.mohgan@yahoo.com

stress during pregnancy and atherogenic indices in umbilical cord blood.

: A total of 384 mother-newborn pairs living in Sabzevar
were included in this cross-sectional study. The mothers’ stress levels during
pregnancy were evaluated using the Parental Stress Index (PSI) questionnaire.
Triglyceride (TG), total cholesterol (TC), and high-density lipoprotein cholesterol
(HDL-C) levels were measured using enzymatic methods. The low-density
lipoprotein cholesterol (LDL-C) level was calculated using Friedewald's formula.
Atherogenic indices, including TG/HDL-C, TG/LDL-C, TC/HDL-C, LDL-C/HDL-
C, and non-HDL-C/HDL-C ratios, were calculated based on the lipid levels. Linear
regression models were employed to investigate the association between PSI and the
atherogenic indices. K ds: st

: There was no significant association between PSI during pregnancy and €ywords. Stress, pregnancy,
TG, TC, LDL-C, HDL-C, or non-HDL-C levels. Additionally, we did not find any athe:'rosclerosw, parental
significant associations between PSI and atherogenic indices, including TG/HDL-C, territory
TG/LDL-C, TC/HDL-C, LDL-C/HDL-C, and non-HDL-C/HDL ratios.
: Based on our findings, there is no significant relationship between
maternal stress and atherogenic indices in cord blood.
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Introduction

Chronic stress can lead to increasing
susceptibility to various diseases, including
cardiovascular diseases. The mechanisms linking
stress and cardiovascular diseases are not fully
understood, but it is suggested that chronic stress
can increase the level of atherogenic lipids, which
can promote cardiovascular diseases development.
New evidences shows that an increase in
atherogenic lipids during pregnancy can disrupt the
normal development of the cardiovascular system in
the fetus and increase the risk of cardiovascular
diseases after birth. The study aims to investigate the
relationship between maternal stress during
pregnancy and atherosclerosis indices in umbilical
cord blood, which can predict the risk of
cardiovascular diseases in the future with high
sensitivity and specificity.

Methodology

This study was conducted in Sabzevar, Iran, and
included 384 pregnant women who gave birth at
Mobini Hospital. Demographic information was
collected through questionnaires, and a blood
sample was taken from the umbilical cord
immediately after delivery. Glucose, triglyceride
(TG), total cholesterol (TC), high-density
lipoprotein cholesterol (HDL-C) were measured by
enzymatic method. Low-density lipoprotein
cholesterol (LDL-C) level was calculated using
Friedewald formula. Atherogenic ratios were
calculated for all participants. The Parenting Stress
Index (PSI) was used to assess the level of stress in
the parent-child system. Statistical analysis was
performed using SPSS version 27, and linear
regression analysis was used to evaluate the
relationship between blood lipid levels and PSI.

Results

Table 1-1 shows the demographic information
and characteristics related to mothers participating
in this study. The median (IQR) of age of pregnant
mothers in this study was 31 (2.035) years. Also, the
median (IQR) of BMI before pregnancy in these
pregnant women was 27.52 (5.42) kg/m2. The
median (IQR) of newborns weight born in this study
was 3114.5 (423) grams.

Table 2-1 shows the lipid levels and atherogenic
indices in umbilical cord blood. Median (IQR) of
glucose was 64 (20) mg/dL. Median (IQR) of TG,
TC, LDL-C, HDL-C and non-HDL-C were 59 (20)
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mg/dL, 52 (98) mg/dL, 52.25 (57.9) mg/dL, 11.8
(8.11) mg/dL and 50 (72) mg/dL. Median (IQR) of
atherogenic ratios including TG/HDL-C, TG/LDL-
C, TC/HDL-C, LDL-C/HDL-C and non-HDL-
C/HDL-C were 2 (2.2), 1.10 (1.14), 63.3 (2.09), 2.17
(2.03) and 2.6 (2.099), respectively.

In the fully adjusted models, there is no
statistically significant relationship between eustress
and TG (P=0.75), TC (P=0.99), LDL-C (P=0.96),
HDL-C (P=0.66) and non-HDL-C (P=0.91) levels.
Also, the relationship between atherogenic indices
and eustress including TG/HDL-C (P=0.82),
TG/LDL-C (P=0.82), TC/HDL-C (P=0.50), LDL-
C/HDL-C (P=0.54) and non-HDL-C/HDL-C
(P=0.50) were not significant. In the full adjusted
models, there is no statistically significant
relationship between distress and TG (P=0.53), TC
(P=0.70), LDL-C (P=0.62), HDL-C (92 P=0.00) and
non-HDL-C (P=0.72) levels. Also, the relationship
between atherogenic indices including TG/HDL-C
(P=0.41), TG/LDL-C (P=0.76), TC/HDL-C
(P=0.91), LDL- C/HDL-C (P=0.78) and non-HDL-
C/HDL-C (P=0.91) and distress was not significant.
In the adjusted model, there is no statistically
significant relationship between parental territory
and TG (P=0.93), TC (P=0.13), LDL-C (P=0.13),
HDL-C (P=0.90) P=0) and non-HDL-C (P=0.15)
levels. Furthermore, the relationship between
atherogenic indices including TG/HDL-C (P=0.95),
TG/LDL-C (P=0.85), TC/HDL-C (P=0.23), LDL-
C/HDL-C (P=0.68) and non-HDL-C/HDL-C
(P=0.23) levels with parental territory were not
statistically significant.

Discussion

Based on the results of our search, this study is
the first study that investigated the relationship
between maternal stress during pregnancy with lipid
profile and atherogenic indices in umbilical cord
blood. Based on our findings, the associations
between eustress and distress and parental territory
with lipid profile including TG, TC, LDL-C, HDL-
C and non-HDL-C were not statistically significant.
Also, associations between eustress and distress as
well as parental territory with atherogenic indices
including ratios of TG/HDL-C, TG/LDL-C,
TC/HDL-C, LDL-C/HDL-C and non-HDL-
C/HDL-C were not statistically significant.

Based on our best knowledge, no study has
investigated the relationship between maternal
stress during pregnancy and atherogenic indices in
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umbilical cord blood. Therefore, we could not
compare our results with other studies. However,
there are several studies that showed that stress can
affect the level of atherogenic blood lipids. In 1995,
Mito et al. investigated the relationship between
stress and serum lipid levels in a case-control study.
They used color and word Stroop test (SCWT) to
check stress in both groups and observed that the
level of total cholesterol, HDL-C and LDL-C
increased in the subjects of the test group compared
to the control group. On the other hand, the TG level
was not significantly different between the
experimental and control groups. Also, in 2005,
Steptoe .et al in a prospective study on 199 people
examined the changes in lipids in response to stress
during 3 years. After 3 years, TC level increased by
7.6% in people who were under stress. Also, the
concentration of LDL-C and HDL-C was
significantly increased in these people. In a cross-
sectional study in 2007, Shahnam et al. investigated
the relationship between lipid profile and stress
levels in 9752 adults over 19 years of age living in
the Isfahan, Arak, and Najaf-Abad. They observed
that the odds ratio (OR) of high stress in people with
high cholesterol levels is 1.24 times that of people
with normal total cholesterol. The OR of high stress
in people with LDL-C above 160 mg/dL was 1.21
times that of people with low LDL-C. In another
study, Mondova et al. in 2015 examined the effect
of coping with racism and stress on lipid levels in
African Americans on 122 people. The result of the
linear regression analysis showed that those who
had more behavioral coping responses than the cases
of perceived racism, showed higher levels of LDL-
C.

So far, several possible mechanisms have been
proposed to explain the effect of stress on lipid
profile. These mechanisms include: the impact of
stress on the metabolism of lipids and lipoproteins
by changing the release of hormones (for example,
epinephrine  and  cortisol), increasing the
concentration of lipoproteins and lipids due to
thickening of the blood in response to stress and
behavioral responses to stress. Although these
mechanisms are able to change the level of blood
lipids, it is not clear that the level of these changes is
enough to change the level of atherogenic lipids in
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umbilical cord blood. A number of studies have
shown that a slight increase in the level of
atherogenic lipids during pregnancy does not affect
the level of atherogenic lipids in the cord blood of
the fetus. This result is confirmed by studies that
investigated the relationship between
supraphysiological ~ hypercholesterolemia  and
umbilical cord blood lipids.

Our study is the first to examine the relationship
between maternal stress during pregnhancy and
atherogenic indices in the umbilical cord. However,
our study has several limitations. First, we did not
have complete information about the diet of mothers
during pregnancy, which may affect lipid levels in
the fetus. Second, we did not examine the physical
activity of the mothers during pregnancy, which
may affect the lipid level in the umbilical cord to
some extent. Third, we did not have information on
the lipid profile of the mothers before pregnancy.
Dyslipidemia in mothers can affect the lipid level of
the umbilical cord.

Conclusion

Although the relationship between stress and the
occurrence of atherogenic dyslipidemia in mothers
has been reported, but based on the results of our
study, there is no significant association between
maternal stress during pregnancy and atherogenic
indices in cord blood. Due to the importance of
cardiovascular diseases in health, it is recommended
to repeat this study with a larger population and
considering the limitations of our study, including
the diet and physical activity of mothers during
pregnancy.
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