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The Effects of Lebanese Mediterranean Diet and Lifestyle Factors on
gestational weight gain in South of Lebanon: A Prospective Cohort

Maya Imad
ABSTRACT

Background and aims: Lifestyle factors and appropriate nutrition play an essential role during
pregnancy. In specific, following the Mediterranean diet is known to have positive impacts on the
mother and the infant, including preventing excessive gestational weight gain and its associated
pregnancy complications. However, no study was conducted that tackles the effect of the Lebanese
Mediterranean diet on pregnancy outcomes. Thus, our aim is to examine the effect of the Lebanese
Mediterranean diet and Lifestyle factors on gestational weight gain.

Methods: A prospective cohort study was conducted in South of Lebanon on 71 Lebanese pregnant
women (mean age 28.97 (+4.99), mean pre-pregnancy BMI 25.07 (£5.05), 76.1% were
multiparous and 14.1% had maternal delivery complications) who were recruited from 6 different
clinics. Data collection took place between December 2019 and May 2021. Sociodemographic
data and medical history of participants were collected in the first interview. Each trimester, a
questionnaire of 6 validated tools was administered and included Perceived Stress Scale (PSS10),
Edinburgh Perinatal/Postnatal Depression Scale (EPDS), Pittsburgh Sleep Quality Index (PSQI),
a Food Frequency Questionnaire to estimate Lebanese Mediterranean Diet Index (LMD), Physical
Activity Readiness Medical Examination (PARmed-X for pregnancy) and Arab Family Food
Security Scale (AFFSS). Anthropometric data of the mother and the infant, as well as other medical
information were collected from the medical charts. The primary outcome, gestational weight gain
(GWG), was dichotomized as adequate vs. high weight gain according to the Institute of Medicine
(IOM) guidelines. Bivariate analysis followed by Logistic regression were performed to determine
the associations between LMD and other factors and GWG.

Results: Regression analysis revealed a significant inverse association between stress in the third
trimester and the odds of having high GWG (p-value =0.013 and OR=0.926 with 95% CI 0.872-

0.984). Moreover, women who were considered as good sleepers in their third trimester had also
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higher GWG (p-value=0.036 and OR=6.068 with 95% CI 1.124- 32.774). However, no association
was observed between LMD and GWG (p-value=0.16 and OR=1.147 with 95% CI 0.947-1.389).
Conclusion: Sleep and stress during pregnancy, but not LMD, were shown to be associated with

GWG. Larger longitudinal studies are required to examine the associations between lifestyle

factors, LMD and GWG.

Keywords: Pregnant women, Gestational weight gain (GWG), Lebanese Mediterranean diet

(LMD), Lifestyle factors, Pregnancy outcomes.
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Chapter One

Literature Review

1.1: General view about Nutrition and Lifestyle factor roles during
pregnancy

Adequate nutrition and lifestyle factors play an essential role during pregnancy.
Solid evidence has suggested that women of reproductive age who witness dietary
changes can influence not only the mother but also the infant (Abdulmalik, M., et al,
2019). Thus, having lifestyle and dietary alterations during gestation can result in adverse
pregnancy outcomes, which include having excess gestational weight gain (GWG),
gestational diabetes mellitus (GDM), gestational hypertension as well as impairments in
infant anthropometrics (Chen, X., et al, 2016). Moreover, psychological and
physiological factors such as depression, stress and sleep also impact the health of the
mother and infant through direct or indirect associations (Zhang, S., et al, 2013). Besides,
pre-pregnancy BMI is considered a risk factor for pregnancy complications which can
result in preeclampsia, GDM, macrosomia, cesarean deliveries, and congenital
abnormalities (Vinturache, A., et al, 2014). In addition, excessive GWG is also associated
with negative infant and maternal health outcomes including increased risk of GDM,
higher complications during delivery and labor, increased risk for hypertensive disorders
and postpartum weight retention (Matthews, J., et al, 2018 and Rasmussen, K., et al,
2009).

The Mediterranean type diet is considered to be protective against various diseases
such as cardiovascular diseases and diabetes (Martini, D., 2019). This type of diet is also
essential during pregnancy since it can reduce maternal and infant complications (Martini,
D., 2019). One study examined the worldwide adherence to the Mediterranean diet in 2
time periods, between 1961-1965 and 2000 - 2003 (Silva, R., et al, 2009). The data was
obtained from the Food and Agriculture Organization, where forty-one countries were
selected. Results showed that the majority of countries and especially the Mediterranean
countries have decreased their adherence to the Mediterranean dietary patterns (Silva, R.,

et al, 2009). Thus, examining the adherence to the Mediterranean diet is crucial to



determine its benefits at the level of pregnancy and pregnancy outcomes (Amati, F., et al,

2019).

1.2: Diet and Gestational weight gain

Women during pregnancy should gain weight according to specific
recommendations based on their pre-pregnancy BMI (Gardner, B., et al, 2011). However,
different types of diets have been associated with gaining adequate weight such as the
“Diverse” pattern, which includes consuming mixed dishes, fruits and vegetables, or
gaining excess weight such as the “Western” pattern, which is characterized by
consuming fast food and sweets (Itani, L., et al, 2020). Pregnancy is known to be a
biological inflammatory state where some factors such as the mother’s diet will cause it
to be either pro-inflammatory or anti-inflammatory (Hrolfsottir, L., et al, 2016). In a
cohort study done in Massachusetts, revealed that consuming pro-inflammatory dietary
patterns is directly linked to an increase in maternal inflammation (Sen, S., et al, 2015).
Weight gain and increased adipose tissue levels can cause having low grade or chronic
inflammation (Hrolfsottir, L., et al, 2016) and thus heighten the risk of pregnancy
complications. Moreover, the western diet is known to have high intakes of red meat,
refined grains, dairy and fat, which can result in a pro-inflammatory state (Hrolfsottir, L.,
et al, 2016). In a cross-sectional study aiming to assess diet, GWG, and low grade
inflammatory in 671 pregnant women, results showed that for each 1kg increase in GWG,
inflammatory biomarkers increase by approximately 18% to 25%. Moreover, when it
comes to diet, women in the highest protein quartile had higher C-reactive protein
concentrations of 26% (95% CI:1-5) (Hrolfsottir, L., et al, 2016). Another cross- sectional
study on 458 pregnant women in 2018 aimed to test the dietary association with GWG,
as well as the roles of pre-pregnancy BMI, and sociodemographic characteristics. Three
dietary patterns were proposed, which were the unhealthy, varied, and prudent. Results
showed that the risk of having lower GWG is associated with participants having higher
adherence to prudent diet, which is characterized by high consumption of milk and dairy,
legumes, sea fish and whole grains (p-value =0.033 and OR=0.47 with 95% CI 0.26-
0.87), and was prevalent among underweight participants (p-value= 0.041 and OR=0.20
with 95% CI 0.04-0.94) and among women who previously delivered at least 3 times (p-



value= 0.018 and OR= 0.37 with 95% CI 0.16-0.84) (Suliga, E., et al, 2018). Moreover,
the relationships between ultra- processed foods (UPF) such as chocolate, sweetened
cereals and soft drinks, and the risk of maternal GWG, blood sugar and lipid profile was
assessed in another longitudinal cohort study done in the USA (Tinius, R., et al, 2015).
Results have shown that each 1% increase of UPF causes an increase in GWG by 1.33

kilograms (p=0.016) (Rohatgi, K., et al, 2017).

1.3: Diet and other pregnancy outcomes

Diet is not only associated with GWG, but also has a major effect on other
pregnancy outcomes. Studies have shown that nutrition during gestation has an effect on
the risks of preeclampsia, GDM, small for gestational age infants, and low birth weight
infants (Paknahad, Z., et al, 2019). In a study by Paknahad et al (2019), they aimed to
assess the relationship between various dietary patterns and the risk of macrosomia, low
birth weight, GDM, and anemia. Pregnant women (n=150) aged between 20-40 years
with no chronic diseases were recruited in the first trimester. Dietary data were also
obtained using a 168 semi-quantitative validated food frequency questionnaire and three
dietary patterns were observed: high carb/low fat, high carb/high fat, and high fiber.
Results showed that the risk of GDM was significantly lower among women consuming
a pattern with high fiber more than the other patterns (p<0.05). However, no significant
results were observed on anemia among the three patterns. In infants, there was a
significant increase in the odds of having macrosomic babies in the high fat-high carb
pattern compared to the high fiber dietary pattern (p<0.01). In another prospective cohort
study, the authors tested the association of intakes of omegas 3 and 6, folate, trans fatty
acids, magnesium, vitamins C, D and, E with preeclampsia and gestational hypertension.
A total of 1718 women were recruited and diet was obtained by the use of a semi-food
frequency questionnaire. Results showed that preeclampsia risk was lower when taking
omega 3 fatty acids (eicosapentaenoic acid EPA and docosahexaenoic acid DHA), fish,
and when EPA plus DHA ratio to arachidonic acid is high (OR= 0.84 with 95% CI 0.69—
1.03 per 100 mg/day, OR=0.91 with 95% CI 0.75-1.09 per serving/day, and OR=0.82
with 95% CI 0.66—1.01 respectively) (Oken, E., et al, 2007). In addition, a retrospective

cross-sectional study (part of a larger prospective one) (n=309), aimed to assess the



relationship between maternal diet in the preconception period, and fetal growth and
preterm delivery (Grieger, J., et al, 2014). Factor analysis was used to determine dietary
patterns and three were identified, which are the high protein/ fruits, high fat/sugar/
takeaway, and vegetarian type diet. Results showed that an increase in high protein/fruit
pattern by 1-SD decreases the risk of preterm delivery (p-value= 0.007 with OR= 0.31
and 95% CI 0.13, 0.72), in contrast with the high fat/sugar/takeaway pattern, which
increases the risk (p-value= 0.011 and OR =1.54 with 95% CI 1.10, 2.15). Moreover,
shorter gestation and birth length were also associated with high fat/sugar/takeaway

pattern (p=0.001 and 0.004 respectively) (Grieger, J., et al, 2014).

1.4: Effect of lifestyle factors (stress, depression and sleep) on
gestational weight gain

Evidence supports the association between the psychological factors of pregnant
women and their healthy behavior (Omdivar, S., et al, 2018). Stress and depression are
considered to be indicators of women’s behavior particularly in their nutrition and
physical activity, as well as their GWG (Omdivar, S., et al, 2018). A review article, aimed
to examine the effects of psychosocial risk factors such as depression, stress, anxiety, self-
efficacy and self-esteem on GWG. Articles published between the years 2000 and 2014
were used and women with low mental health risks were included (Hartley, E., et al 2015).
Findings showed that depression is significantly linked with excessive GWG. However,
self-esteem, anxiety, and stress showed no effect on GWG (Hartley, E., et al 2015). When
it comes to sleep patterns, various studies were reported in the literature on the
relationship between weight gain and sleep, but data during pregnancy is limited (Wu, Y.,
et al, 2014). A prospective and longitudinal study published in 2019 aimed to assess the
relationship between sleep duration and quality and maternal weight gain (Balieiro, L., et
al, 2019). Pregnant women (n=63) were recruited and assessed at the first, second, and
third trimester using the Pittsburgh Sleep Quality Index (PSQI). Results showed that
pregnant women who individually enhanced their quality of sleep, increased their weight
adequately in the second to third trimester, whereas women who had a bad quality of

sleep gained more weight from first to second trimester (Balieiro, L., et al, 2019).



1.5: Effect of lifestyle factors (Stress, depression and sleep) on other

pregnancy outcomes

Metabolic disturbances such as inflammation, oxidative stress, and insulin
resistance are associated with depression (Rustad, J., et al, 2011). A longitudinal study
aimed to assess the relationship between depression and the risk of GDM, with data
obtained from 12 US clinic centers from years 2009 to 2013. Results showed that the
score of depression in the highest quartiles had a significant twofold effect on the risk of
GDM (95% CI 1.06, 3.78). In addition, women with constant depression had an increased
risk of GDM (RR: 3.21 CI 1:00, 10.28) in both trimesters (Hinkle, S., et al, 2016).

In a meta-analysis determining the association between mental stress and
preeclampsia/gestational hypertension, 13 studies (case-control or cohorts) were included
with a total of 668005 pregnant women. Results showed that mental stress was correlated
with preeclampsia (P < 0.001; OR:1.49; 95%CI 1.27-1.74) and gestational hypertension
(P-value = 0.047; OR:1.26; 95% CI 1.00-1.59). Moreover, anxiety or depression was
positively associated with preeclampsia P = 0.02 (OR: 1.88; 95%CI, 1.08-3.25) (Zhang,
S., et al, 2013). Looking at the effect sleep, a longitudinal observational study assessed
sleep disorders in Indian pregnant women and their associations with the risk of GDM,
preeclampsia, gestational hypertension, and low birth weight infants. Data were obtained
from 209 women and results showed that women who snore frequently had 5.1 times
higher risk of cesarean section (95% CI 1.9-14.9) and 2.9 higher risk of gestational
hypertension (95% CI 1.0-8.2) (Sharma, S., et al, 2016).

1.6: Effect of pre-pregnancy BMI and physical activity on gestational
weight gain

Pre-pregnancy BMI is known to be linked with excessive or insufficient GWG
(Rodrigues, P., et al, 2009). In a longitudinal study assessing the relationships between
sociodemographic characteristics and pre-pregnancy BMI with GWG, a secondary
analysis was performed on 160 term pregnancies. Results showed that 24.4% of

participants had excessive weight gain, while obese or overweight participants showed a

significant increase in GWG (p<0.05) (Guilloty, N, et al, 2015).



As for physical activity, it is known to prevent GWG and certain complications
that are associated with obesity throughout pregnancy (Vargas-T., et al, 2019). The
effects of physical activity during gestation on GWG is well assessed in meta-analyses
and randomized control trials. Results showed that physical activity has a significant
effect on lowering GWG in 12 RCTs (Streuling, 1., et al, 2011). Another updated meta-
analysis published in 2019, was done on 4462 pregnant women from 23 different
randomized control trials. Results showed that exercise especially 30-45 minutes with 3

times per week frequency can lower maternal GWG (Wang, J., et al, 2019).

1.7: Effect of pre-pregnancy BMI and physical activity on other

pregnancy outcomes

Pre-pregnancy BMI is considered a potential risk factor for pregnancy
complications (Mamun, A., et al, 2011). A population-based cohort aimed to assess
excess weight gain and pre-pregnancy obesity with the length of stay at the hospital along
with pregnancy outcomes among 6632 pregnant women who gave birth in Australia.
Results showed that women who gained weight excessively during pregnancy and those
who were obese prior to pregnancy had a significantly higher risk of pregnancy
complications (OR:2.1; 95% CI 1.74,2.54). Moreover, they were also at higher risk of
caesarean section (OR:1.29; 95% CI 1.09,1.56), longer hospital stays, and greater
difference in placental weight. Nevertheless, women who were underweight prior to
pregnancy had a higher risk of preterm infants (OR:2.27; 95% CI 1.71, 3.00) along with
a decrease in pregnancy complications (OR:0.58; 95% CI 0.44,0.77) (Mamun, A., et al,
2011). Another systematic review and meta-analysis aimed to assess the effect of exercise
on hypertensive disorders such as preeclampsia or gestational hypertension. A total of
5075 women were included from seventeen trials and results showed that those who
practiced aerobic exercise 2 to 7 times per week from 30- 60 minutes had a significantly
lower risk of gestational hypertensive disorders (OR:0.70 95% CI 0.53-0.83) (Malosso,
E., et al, 2017). Additionally, a retrospective cohort conducted in Lebanon, aimed to
assess the effect of pre-pregnancy BMI and GWG on preterm births (EI Rafei, R., et al,
2016). Data were collected by interviews and medical records from 170428 pregnancies

from 32 different hospitals. Results showed that women who were underweight had
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increased risk of very preterm, preterm and small for gestational age infants (OR: 1.58,
95% CI 1.16, 2.14), (OR 1.42, 95% CI 1.28, 1.58) and (OR 1.50, 95% CI 1.37, 1.63)
respectively (El Rafei, R., et al, 2016).

1.8: Effect of food insecurity on gestational weight gain

Food insecurity is considered to be an independent risk factor for various health
outcomes among women (Laraia, B., et al, 2015). It is defined as the incapability to
access adequate quantity of safe and affordable nutritious foods (Laraia, B., et al, 2015).
The determinants of maternal food insecurity ranges from individual preferences,
households, economic and political factors (Igbal, S., et al, 2021). Various studies
observed significant associations between women residing in food insecure households
and increased prevalence of obesity and health related consequences (Seligman, H. K., et
al, 2007). During pregnancy, the Academy of Nutrition and Dietetics recommends that it
is essential for the mother to obtain adequate nutrition and proper balanced diet (Procter,
S. B., et al, 2014). Thus, food insecurity during pregnancy can impair GWG and
contribute to associated pregnancy complications (Laraia, B. A., et al, 2010). A recent
study by Crandall, et al in 2020, examined the relationship between food security and
GWG and pre-pregnancy BMI. Results showed that women with lower food security had
a higher pre-pregnancy BMI (p <0.001). Moreover, women who were considered as less
food secure, gained less weight than the IOM recommendations (OR= 1.25) (Crandall,
A., et al, 2020). Another study aimed to examine whether there is an independent
relationship between food insecurity and pregnancy related problems (Laraia, B. A., et al,
2010). Data was extracted from a prospective study including 810 pregnant women with
very low socioeconomic status. Results showed that 10% of the sample were food
insecure and this was associated with greater GWG and higher weight gain ratio adequacy

(Laraia, B. A., et al, 2010).

1.9: Effect of food insecurity on other pregnancy outcomes

Food insecurity during pregnancy can also lead to pregnancy complications and
adverse fetal outcomes (Igbal, S., et al, 2021). A recent cross-sectional study aimed to

examine the association between food insecurity among pregnant women and pregnancy
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outcomes (Hojaji, E., et al, 2021). Results showed that among women who were food
insecure, a significant association existed with GDM and impaired infant
anthropometrics, along with pregnancy induced hypertension (Hojaji, E., et al, 2021).
Another study observed the associations between household food insecurity, GDM and
GWG (Richards, M., et al, 2020). Data was used from 592 women in the National
Children’s Study, GDM was assessed using medical charts and questionnaire, while
household food insecurity was assessed using the Household Food Security Survey
Module (Richards, M., et al, 2020). Results showed that 20% of the participants were
food insecure, and 7.4% were diagnosed with GDM. Moreover, among household food
insecure participants, a significant increased risk of GDM was observed, as well as

insufficient GWG (Richards, M., et al, 2020).

2.0: Mediterranean diet and gestational weight gain

The Mediterranean diet (MD) is commonly consumed by populations residing on
the borders of the Mediterranean Sea and is known to be one of the healthy eating patterns
(Spadafranca, A., et al, 2018). Literature has suggested the health benefits of the
Mediterranean diet in fighting cardiovascular diseases in addition to its role in decreasing
the risk of diabetes and preventing cancer (Martini, D., 2019). The dietary pattern of the
MD consists of moderate consumption of fish and poultry and a low intake of red meat
and dairy. It also includes a high intake of food from plant sources such as vegetables,
fruits, whole-wheat cereals, nuts, and legumes (Spadafranca, A., et al, 2018). The MD
was also shown to have an effect during gestation on pregnancy outcomes (Biagi, C., et
al, 2019). A systematic review and meta-analysis of randomized controlled trials was
done to examine the effect of MD on GDM and GWG. Results revealed that MD was
linked to having lower incidence of GWG with a p-value= 0.004 (Zhang, Y ., et al, 2020).
Besides, another recent study aimed to examine the association between adhering to MD
on GWG and postpartum weight retention (Radwan, H., et al, 2021). Results revealed that
participants who were adhering to the MD had lower odds of GWG (OR= 0.40 with 95%
CI 0.16-0.98) (Radwan, H., et al, 2021). Moreover, the adherence to MD prior to
pregnancy can reduce the risk of excessive GWG (Koutelidakis, A., et al, 2018).



2.1: Mediterranean diet and other pregnancy outcomes

The Mediterranean type diet is also shown to have an effect on other pregnancy
outcomes (Assaf-Balut, C., et al, 2019). A systematic review aimed to assess the maternal
MD adherence on infant outcomes and included a total of 29 prospective, retrospective
and cross-sectional studies (Biagi, C., et al, 2019). Results revealed that adherence to the
MD during pregnancy can reduce adverse birth outcomes such as prematurity, congenital
diseases, allergies, and neural tube defects (Biagi, C., et al, 2019). Moreover, another
prospective study aimed to assess the relationship between the adherence to the MD and
the incidence of GDM (Karamanos, B., et al, 2013). Results showed that the incidence of
GDM was lower in participants who were adhering to the higher tertile of the MD with a
p-value= 0.03 and OR=0.618 with 95% CI (0.401-0.950) (Karamanos, B., et al, 2013).
Similar results were found in a meta-analysis of randomized controlled trials, where
adhering to the MD reduced significantly the risk of GDM (p- value=.0003 and OR =
0.66 with 95% CI 0.52-0.82) (Zhang, Y., et al, 2020). The Lebanese Mediterranean diet
index was described by Naja, et al (2015) to include specific food groups different than
other MDs in the literature. Those food groups included dried fruits, dairy products, eggs,
and burghul (crushed whole wheat). Nevertheless, the Lebanese MD and other MDs
included similar types of food like olive oils vegetables, and fruits (Naja, F., et al, 2015).
To our knowledge, no study has assessed the effect of the maternal adherence to Lebanese

Mediterranean diet during pregnancy and pregnancy outcomes.



Chapter Two

Knowledge Gap and Objective

In our Mediterranean region, people are shifting towards consuming more
westernized patterns rather than traditional Mediterranean diets. Due to Covid-19
pandemic and the economic crisis that hit Lebanon, lifestyle factors such as stress and
depression are increasing tremendously among individuals. Pregnancy is a critical stage
where women should be following a healthy dietary and lifestyle pattern for the benefit
of the mother and the infant. The Mediterranean diet has lot of health benefits during
pregnancy and is known to improve pregnancy outcomes. In the literature, no study was
conducted that tackles the effects of the Lebanese Mediterranean diet on pregnancy and
its outcomes. GWG is known to be a major indicator for the current and future health of
the mother and the infant. Moreover, exceeding the GWG IOM recommendations could
lead to serious complications and health consequences. Additionally, given our small
sample size and the unlikelihood of other pregnancy outcomes like GDM and
hypertension, we have selected GWG as our primary outcome. Thus, our primary
objective is to investigate the effect of the adherence to the Lebanese Mediterranean diet

during pregnancy, as well as other lifestyle factors on GWG in Lebanon.
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Chapter Three

Materials and methods

3.1: Study Design

This is a prospective cohort study done on Lebanese pregnant women recruited
from 6 different clinics in South of Lebanon. It is part of a bigger study conducted in all
governorates in Lebanon. Women were interviewed in the first trimester (up to 15 weeks)
and then follow up took place during the second (24-28 weeks) and third trimester (34-
37 weeks).

In the first interview, medical history of the pregnant woman and
sociodemographic data (age, level of education, pre-pregnancy BMI, place of residency,
monthly income and occupation) were collected. In addition, 6 validated questionnaires
which are the Perceived Stress Scale (PSS10), Edinburgh Perinatal/Postnatal Depression
Scale (EPDS), Pittsburgh Sleep Quality Index (PSQI), a Food Frequency Questionnaire
to estimate Lebanese Mediterranean Diet Index (LMeDI), Physical Activity Readiness
Medical Examination (PARmed-X for pregnancy) and Arab Family Food Security Scale
(AFFSS) were used to collect data on stress, depression, sleep, dietary intake, level of
physical activity and food security, respectively (Appendix 1 or 2). Data from the medical
charts were collected for glycemia, GWG, blood pressure, gestational and pre-pregnancy
BMI. Moreover, data for infant health at birth were also retrieved from the medical charts
and included ultrasound measurements in the 2™ trimester, birth weight and height in

addition to the fetal general health score (APGAR) (Appendix 5)

3.2: Recruitment

Obstetric regular visits to the clinics were held and recruitment took place on
healthy pregnant women in their 15 weeks of gestation after being informed about the
study. An informed consent was signed for them to be eligible to participate (Appendix 3
and 4). We obtained the IRB approval from McGill university. Pregnant women were

included in the study if they were above 18 years of age with no chronic diseases including
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pre-pregnancy type 1 and type 2 diabetes. Exclusion criteria included non-Lebanese
pregnant women carrying a fetus with TORCH infection or chromosomal abnormalities,
fetus with structural malformation, women with multiple gestation, those who did not
complete the questionnaire, women with missing data and women who withdrew from
the study.

The questionnaire was filled by the participants either through a face-to-face
meeting or by telephone. A follow up was held during the 2™ trimester (24-28 weeks), 3™
trimester (34-37 weeks) and after delivery. This was done to detect changes in the
adherence to the Lebanese Mediterranean diet, GWG, glycemia, blood pressure,
depression, stress, quality of sleep and also to recognize the development of pregnancy

complications such as GDM, hypertensive disorders during pregnancy (HDP) and GWG.

3.3: Sample Size Calculation

The primary outcome of this study is GWG. Epiinfo software was used with Fleiss
formula to calculate the sample size all over Lebanon. Thus, according to each
governorate, a certain number of participants should be recruited based on the population.
In the south, and according to our independent variables (each 1 independent variable is
equivalent to 10 participants), a total of 70 to 80 pregnant women was our target. We
added 10% as loss to follow up, in addition to a confidence interval set at 95%, power set

at 80%, and 1 as equal to ratio of unexposed/exposed.

3.4: Maternal and infant outcomes
Chapter 3.4.1: Body Mass Index (BMI)

The pre-pregnancy BMI was obtained during the first visit from the obstetric
charts. BMI is calculated as weight in (kg)/ height2 in (m2). The cut-off points of pre-
pregnancy BMI are classified according to the WHO and divided into 4 categories:
underweight (< 18.5 Kg/ m2), normal (18.5-24.9 kg/ m2), overweight (25-29.9 kg/ m2)
and obese (>30 kg/m2) (Martinez-Hortelano, J., et al, 2020). There exists a strong
correlation (equal to 0.99) among measured and self-reported BMIs thus decreasing

biases when reporting GWG range (Davies, A., et al, 2020).
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3.4.2: Gestational Weight Gain (GWG)

GWG is obtained at weeks 12-15 and throughout the whole pregnancy period.
According to the 2009 IOM guidelines, the recommendation for GWG is set with respect
to pre-pregnancy BMI. Women who are underweight prior to pregnancy should gain
weight between 12.5-18kg. Besides, those who are of normal weight should gain 11.5-16
kg, while overweight women should gain 7-11.5 kg and obese women should gain 5-9 kg
(Martinez-Hortelano, J. A., et al, 2020). Weight gain per trimester was calculated by
subtracting pre-pregnancy weight from weight at each trimester, which was collected
from the medical charts. Moreover, total GWG was calculated by subtracting pre-
pregnancy weight gain from total weight gain. GWG is classified according to IOM
guidelines. If women gained within or above the IOM guidelines, they were considered
having adequate or high GWG respectively, and thus this variable was dichotomized

accordingly.

3.4.3: Gestational Diabetes Mellitus (GDM)

Glycemia levels were obtained from the charts during the second trimester from
weeks 24 to 28. Every gynecologist orders an oral glucose tolerance test (two step 50g
oral glucose) as part of the clinical routine. If glycemia is more >140 mg/dL after 1 hour,
another test was done by introducing a 100g glucose in a 3-hour range. Afterwards, blood
glucose was tested 4 times with cut-off points of 95, 180, 155, and 140 mg/dL at fasting,
after 1 hour, 2 hours and 3 hours respectively. According to Carpenter and Coustan
criteria cited in the American College of Obstetricians and Gynecologists (ACOG) 2019,

GDM is diagnosed if two or more values met or exceeded the cut-off values.

3.4.4: Hypertensive Disorders of Pregnancy (HDP)

Blood pressure was obtained at every trimester from the medical charts.
According to Brown et al (2001), HDP is categorized into 4 groups: gestational
hypertension which is diagnosed at week 20 or beyond, chronic hypertension is detected
in the first half of pregnancy or even before gestation, pre-eclampsia which is having high
blood pressure with proteinuria> 300 mg after week 20, and chronic hypertension

accompanied with pre-eclampsia which is the development of pre-eclampsia after week
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20. According to the American Heart Association, elevated blood pressure is detected by

having a systolic BP above 12 mmHg (Muntner, P., et al, 2019).

3.4.5: Infant anthropometrics
Infant characteristics including weight, height, head circumference and
gestational age were obtained from the hospital’s medical charts. Moreover, Z-score

values were calculated for weight-for-age, height-for-age and weight-for height.

3.5: Modifiable Variables:

3.5.1: Perceived Stress Scale (PSS10)

Perceived Stress Scale (PSS10) is validated in an Arabic population by Almadi et
al. in 2012 and it assesses the feeling of stress in pregnant women in the past month. It
consisted originally of 14- items. (Cohen, S., et al,1983). Nevertheless, it was reduced to
10 items and most of the participants were considered to have moderate stress levels. This
tool is the only validated tool in Arabic, which is appropriate to our sample population.
The PSS10 score ranges between 0 and 40 were each question have a score ranging from
0 to 4. Thus, the higher the score indicates higher stress levels. Participants are considered
to have low, moderate and high stress if they scored between 0 and 13, 14 and 26, and 27
and 40, respectively (Cohen, S., et al, 1983).

3.5.2: Pittsburgh sleep quality index (PSQI)

Pittsburgh sleep quality index (PSQI) is validated in an Arabic population by
Khaled et al in 2012 and it is used to assess the quality of sleep in a one month period
during pregnancy. A total of 7 components (each including one or more questions are
derived from the PSQI). These components were subjective sleep quality, sleep latency,
sleep duration, sleep efficiency, sleep disturbance, use of sleep medication and daytime
dysfunction. Every question was scored from 0 (no difficulty) to 3 (severe difficulty). The
score summation of all components ranges between 0 and 21, where higher scores indicate
worse sleep quality. Women were classified as good or poor sleepers depending on the

score being less than or more than 5, respectively.
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3.5.3: Edinburgh Perinatal/Postnatal Depression Scale (EPDS)

Edinburgh Perinatal/Postnatal Depression Scale (EPDS) is a 10- item scale
assessed during 28-32 weeks of gestation. Its Arabic version was validated by Ghubash
et al in 1997. This depression scale is validated to be used on pregnant women in clinical
practice. The score of EPDS is obtained through the summation of 10 questions, where
each answer score ranges between 0 and 3. The maximum sum score is 30 and research

suggests that a minimum score of 10 indicates depression (Murray et al, 1990).

3.5.4: Adherence to Lebanese Mediterranean diet and assessment of dietary intake
Dietary intake was obtained using validated food frequency questionnaire (FFQ)

by Naja et al. in 2015. The FFQ consists of 61-items, which are part of the traditional
Lebanese Mediterranean diet. The consumption frequency is documented as in daily,
weekly, monthly, yearly or never using food models. The serving size for every item
within each food group was identified using the USDA database and the corresponding
weight in grams was multiplied in accordance to the frequency of food consumption.
Thus, the intake was calculated in grams/day for each food item in every trimester. A total
of 9 food groups were analyzed to identify the Lebanese MD including: milk and dairy
products, vegetables, fruits, bulgur (crushed whole wheat), olive oil, legumes, dried fruits,
eggs and starchy vegetables such as beans, potato and corn. To measure the Lebanese MD
adherence, we measured the intake of the above food groups in grams/d with 1,2 and 3
points given to lower, middle and upper tertile of intake, respectively (Naja, F., et al,
2015). Thus, having the highest adherence to Lebanese MD is obtaining a score of 27,

while the lowest adherence is having a score of 9.

3.5.5: Physical Activity Readiness Medical Examination (PARmed-X for
pregnancy) the Canadian Society for Exercise Physiology
Physical activity was assessed as the intensity, frequency and duration of exercise

by pregnant women over the last month. Validation was confirmed for this tool against
greatest oxygen consumption (Hui, A., et al, 2012). Participants were divided into 3
categories: unfit, active, and fit. Unfit classification is when exercise duration is less than
20 minutes with a frequency of less than 1-2 times per week. Women who are considered

to be active should have an exercise duration of less than 20 minutes with a frequency of
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1-2 times/week. Moreover, women who are considered fit should have an exercise

duration of more than 20 minutes at least 2 times per week.

3.5.6: Food Security
To measure food security in general, a six-item scale was administered to the

participants in their third trimester to account for the economic situation and COVID-19
related issues. This tool was adapted from the United States Department of Agriculture
guide to measure food insecurity (Gary, B., et al, 2000), and from the Arab Family Food
Security Scale (AFFSS) (Sahyoun, N.R., et al, 2014), which was validated in Lebanon.
The score is obtained using the household food security survey module by adding the
scores for all questions which is then categorized into 3 categories: marginal or high food
security is obtaining a total score of 0-1, low food security is a score between 2-4, and

very low food security is a score of 5-6.

16



Chapter Four
Statistical Analysis

All statistical analyses were completed using IBM SPSS for Window version 24.
Descriptive analysis was performed to identify the study population at baseline and at
different assessment points. For continuous variables, we used the mean and standard
deviation and identified non-normally distributed ones, while for categorical variables we
used frequencies and percentages. The major dependent variable is GWG, which is
calculated based on the IOM guidelines and is divided into 2 groups: adequate GWG and
high GWG. Moreover, the independent variables included the adherence to the Lebanese
Mediterranean diet and physical activity, as well as the sociodemographic characteristics,
stress, sleep, depression, food security, elevated blood pressure and infant
anthropometrics. For the bivariate analysis, chi-square was used for the categorical
variables. For the continuous variables, we used the Mann Whitney for skewed variables
and independent- t tests for normally distributed variables. For the multivariate analysis,
variables were included in the model if they had a p<0.2 in the bivariate analysis results.
Accordingly, logistic regression analyses were performed to detect the associations
between adherence to LMD and other lifestyle factors, and GWG (reference category
being adequate GWG). Two models were tested; the first included stress in the third
trimester, sleep in the third trimester and LMD in the first trimester, while the second
model consisted of stress in the third trimester, sleep in the third trimester and LMD in

third trimester. Significance is set at p<0.05.
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5.1: Sample Size

Chapter Five

Results

A total of 84 eligible pregnant women were approached, out of which 80 were

recruited from 6 different clinics in South of Lebanon between December 2019 and

September 2020. The follow-up period continued till May 2021 and throughout that

period, there were 7 cases of miscarriage in addition to 2 cases who were lost to follow

up. Moreover, 2 women had missing medical charts including 1 who gave birth to a

stillborn baby. We kept the latter in our analysis and accounted for the missing values.

Therefore, our final sample size was 71 pregnant women (Figure 1).

84 pregnant women in
the first trimester were
approached

A 4

80 pregnant women
accepted to participate in
the study

A4

71 pregnant women

\ 4

71 pregnant women

v

7 cases of miscarriage
2 cases lost to follow-up

v

Figure 1: Recruitment Flowchart

2 cases have missing
medical charts (1 still
born baby)
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5.2: Participants Characteristics

5.2.1: Socio-demographics characteristics
Table 1 shows the socio-demographic characteristics of the study participants.

The mean age of the whole sample is 28.97 (£4.99). More than half of the participants
(62%, n=44) are educated with an undergraduate degree compared to 15.5% (n=11) with
a Master’s degree, and 22.5% (n=16) with less than or equal to high school. Moreover,
more than half of the participants (56%, n=40) were homemakers compared to 43.7%
(n=31) who were employed. Furthermore, the majority of the sample (46.5%, n=33) had
a moderate monthly income between 1,000,000-3,000,000 LBP compared with 14.1%
(n=10) and 15.5% (n=11) with less than 1,000,000 LBP and more than 3,000,000 LBP

respectively.

Table 1 Socio-demographic characteristics of the study participants

Demographics Pregnant women (N= 7)

Age 28.97 (£4.99)

Education Level

Less than or equal to high school 16 (22.5%)
BSc. degree 44 (62 %)
Masters degree and beyond 11 (15.5%)

Monthly household income in Lebanese pounds

<1,000,000 LBP 10 (14.1%)
1,000,000-3,000,000 LBP 33 (46.5%)
>3,000,000 LBP 11 (15.5%)
Does not know/refused to answer 17 (24%)
Occupation

Homemaker 40 (56.3%)
Employed 31 (43.7%)

All data are presented as n (%) except for age presented as mean (£SD).
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5.2.2: Anthropometrics and lifestyle characteristics

Anthropometrics and lifestyle characteristics of the study participants are
presented in Table 2. The mean for pre-pregnancy weight, pre-pregnancy height and pre-
pregnancy BMI of the sample were 65.72 (£13.77) Kg, 162.46 (£6.88) cm and 25.07
(£5.05) respectively. Sixty percent of the participants (60.6%, n=43) had a normal pre-
pregnancy BMI1% with a mean value of 21.69 (£1.76), compared to 22.5% (n=16) who
were overweight with a mean value of 27.57 (£1.5), and 16.9% (n=12) who are obese
with a mean value of 33.86 (+3.12). Mean gestational age was 37.65 (£1.83) weeks, and
the mean total GWG of the sample was 15.28 (£6.6). Participants who had adequate GWG
throughout the whole pregnancy with respect to IOM guidelines were 42.3% (n=30)
compared to 54.9% (n=39) with high GWG. All participants were sedentary in their first
trimester compared to 1.4% (n=1) who were active in the second and third trimester. As
for smoking and drinking habits, 15.5% (n=11) of the participants smoked waterpipe in
the three trimesters and none consumed cigarettes or alcohol. Among all the participants,
76.1% (n=54) were multi-parous, 4.2% (n=3) had GDM and 1.4% (n=1) developed
preeclampsia. Moreover, 33.8% (n=24) of participants had a family history of diabetes,
2.8% (n=2) developed previous GDM and gestational hypertension, 16.9% (n=12) had
previous miscarriages, 26.8% (n=19) had previous caesarian delivery, 9.9% (n=7) had
previous macrosomic babies and 4.2% (n=3) had previous multiple gestations. The
percentage of participants who developed elevated blood pressure in the third trimester
was 23.9% (n=17), higher than that of the first trimester 5.6% (n=4) and second trimester
8.5% (n=6). Those who had vaginal delivery were 59.2% (n=42) compared to 38% (n=27)
who had caesarian-section delivery. Moreover, 14.1% (n=10) of the sample developed
delivery complications such as bacterial and cervical infections, Covid-19, nuchal cord,
newborn respiratory distress syndrome, postpartum hemorrhage, severe anemia,
shortness of breath, womb complications and tachycardia. Among all participants, more
than half (60.6%, n=43) had high or marginal food security, compared to 22.5% (n=16)
and 16.9% (n=12) representing low and very low food security, respectively. With regards
to newborns, 21.1% (n=15) of the babies were born premature and 1.4% (n=1) were of
low birth weight, 91.5% (n=65) were of normal birth weight and 4.2% (n=3) were of high
birth weight. The mean Z scores for weight-for-age and weight-for-length were -0.1
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(£0.97) and -0.61 (£1.09), respectively. Mean weight of the infant was 3271.46 (£451.4)
grams and the mean height was 50.31 (£2.74) centimeters. A total of 56.3% (n=40) of the

infants were boys compared to 39.4% (n=28) who were girls.

Table 2 Anthropometrics and lifestyle characteristics of the study participants

Pre-pregnancy weight in Kg Mean (£SD)

65.72 (£13.77) *

Pre-pregnancy height in cm Mean (£SD)

162.46 (+6.88) *

Pre-pregnancy BMI Kg/m” Mean (+SD)

Underweight n (%)
Normal n (%)

Overweight n (%)
Obese n (%)

25.07 (£5.05) *

0

43 (60.6%)
16 (22.5%)
12 (16.9%)

GWG in each trimester Mean (£SD)
GWGQ in the first trimester
GWG in the second trimester

GWG in the third trimester (Total)

2.47 (£5.53) *
8.43 (£6.46) *
15.28 (£6.6) *

Total GWG according to IOM recommendations n (%)

Adequate GWG
High GWG

30 (42.3%)
39 (54.9%)

Physical Activity in the first trimester n (%)

Sedentary

71 (100%)

Physical Activity in the second trimester n (%)
Sedentary

Active

70 (98.6%)
1 (1.4%)

Physical Activity in the third trimester n (%)
Sedentary

Active

70 (98.6%)
1 (1.4%)

Smoking During pregnancy n (%)
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Cigarette smoking in the 3 trimesters

Waterpipe smoking in the 3 trimesters

0
11 (15.5%)

Alcohol Consumption n (%)

0

Parity n (%)
Primi-parous

Multi-parous

15 (21.1%)
54 (76.1%)

Family history of diabetes n (%)

24 (33.8%)

Previous gestational diabetes mellitus n (%) 2 (2.8%)
Previous gestational hypertension n (%) 2 (2.8%)
Previous miscarriage n (%) 12 (16.9%)

Previous caesarian delivery n (%)

19 (26.8%)

Previous macrosomia n (%)

7(9.9%)

Previous multiple gestations n (%)

3 (4.2%)

Infant anthropometrics

Gestational age in weeks

Gender of the infant n (%)
Boys
Girls

Infant weight in grams

Infant height in centimeter

37.65 (£1.83) *

40 (56.3%)

28 (39.4%)

3271.46 (£451.41) *
50.31 (£2.74) *

Gestational Diabetes Mellitus n (%) 3(4.2%)
Blood Pressure n (%)

Elevated blood pressure in the first trimester 4 (5.6%)
Elevated blood pressure in the second trimester 6 (8.5%)

Elevated blood pressure in the third trimester

17 (23.9%)

Preeclampsia in the second half of pregnancy n
(“e)

1 (1.4%)
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Delivery Type n (%)
Vaginal delivery

Caesarian delivery

42 (59.2%)
27 (38%)

Premature birth n (%)

15 (21.1%)

Infants birth weight n (%)

Low birth weight 1 (1.4%)
Normal birth weight 65 (91.5%)
High birth weight 3 (4.2%)

Z scores Mean (£SD)

Infants weight for age -0.1 (£0.97) *
Infants weight for length -0.61 (+1.09)

Maternal Delivery Complications n (%)

10 (14.1%)

Food Security in the third trimester n (%)

High or marginal food security

Low food security

Very low food security

43 (60.6%)

16 (22.5%)

12 (16.9%)

All categorical data are presented as n (%)

All continuous data are presented as Mean (£SD), * are the ones that are not normally

distributed.

5.2.3: Psychological factors and sleep characteristics

Table 3 represents the psychological factors and sleep characteristics of the

participants. Repeated measures were done for depression, sleep and stress to check if
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there is difference among the trimesters. However, significant difference was only shown
among stress and sleep (p value<0.05). The mean stress score in the first trimester was
21.63 (£4.2) compared to 21.91 (+7.82) and 22.36 (£9.57) in the second and third
trimester, respectively. More than half of the participants had moderate stress in the first
trimester (87.3%, n=62) and second trimester (50.7%, n=36). However, in the third
trimester, more participants had high stress scores (46.5%, n=33). Moreover, the mean
sleep scores in the first, second and third trimesters were 4.32 (£2.64), 6.08 (+£2.52) and
6.67 (£2.36) respectively. In the first trimester, 32.4% (n=23) of participants were
considered as bad sleepers compared to 64.8% (n=46) in the second trimester and 80.3%
(n=57) in the third trimester, where they had the highest score. The mean depression
scores were 8.08(£6.55), 8.53 (£6.38) and 6.33 (+5.71) in the first, second and third
trimester respectively. In the first and second trimester, 38% (n=27) of the sample were

considered depressed compared to 25.4% (n=18) in the third trimester.

Table 3 Psychological factors and sleep characteristics of the study participants

Perceived Stress Scale (PSS) n (%)

Moderate stress

High stress

First trimester 21.63 (#4.2)
Low Stress 2 (2.8%)
Moderate stress 62 (87.3%)
High stress 7 (9.9%)
Second trimester 21.91 (£7.82) *
Low Stress 12 (16.9%)

36 (50.7%)
23 (32.4%)

Third trimester

Low Stress
Moderate stress
High stress

22.36 (£9.57) *

19 (26.8%)
19 (26.8%)
33 (46.5%)

Pittsburgh Sleep Quality Index (PSQI) n (%)
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First trimester

< 5 (good sleeper)

>5 (bad sleeper)

432 (£2.64) *

48 (67.6%)

23 (32.4%)

Second trimester

<5 (good sleeper)

>5 (bad sleeper)

6.08 (£2.52) *

25 (35.2%)

46 (64.8%)

Third trimester

<5 (good sleeper)

>5 (bad sleeper)

6.67 (£2.36) *

14 (19.7%)

57 (80.3%)

Edinburgh Perinatal/Postnatal Depression Scale (EPDS) n (%)

First trimester

< 10 (no depression)

> 10 (depression)

8.08(£6.55) *

44 (62%)

27 (38%)

Second trimester

< 10 (no depression)

> 10 (depression)

8.53 (£6.38) *

44 (62%)

27 (38%)

Third trimester

< 10 (no depression)

6.33 (£5.71) *

53 (74.6%)
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> 10 (depression) 18 (25.4%)

All categorical data are presented as n (%)
All continuous data are presented as Mean (+£SD), * are the ones that are not normally
distributed.

5.2.4: Dietary intake characteristics

The average dietary intake of food groups of the Lebanese Mediterranean Diet
in the first, second and third trimester are represented in Table 4. Repeated measures were
done for the LMD score, and no significant difference among the trimesters (p>0.05) was
obtained. The mean LMD score in the first trimester was 17.8 (+2.83) compared to 17.74
(£2.91) in the second trimester and 18.14 (£2.81) in the third trimester. More than half of
the sample had a moderate LMD score which is 60.6% (n=43), 62% (n=44) and 62%
(n=44) in the first, second and third trimester respectively. The grams per day
consumption of fruits 339.78 (£191.28), vegetables 237.84 (£88.69), starchy vegetables
84.61 (£47.96), bulgur 23.27 (+£19.19) and legumes 116.2 (x103.13) were higher in the
second trimester compared to the first and third trimester. However, the consumption of
dried fruits 8.61 (£11.21), eggs 48.79 (£24.62), dairy products 347.27 (£179.55) and olive
oil 35.38 (£24.67) were highest in the third trimester.

Table 4 The average dietary intake of food groups of the Lebanese Mediterranean

Diet in the first, second and third trimester.

Lebanese Mediterranean Diet Index in the first trimester (Score range 9-27) n (%)

Low 14 (19.7%)
Moderate 43 (60.6%)
High 14 (19.7%)

Lebanese Mediterranean Diet Index food groups — LMD in the First Trimester

LMD 1 score Mean (£SD) 17.8 (£2.83)

Fruits (g/d) 264.71(£197.29) *
Vegetables (g/d) 142.23 (£66.35)
Starchy Vegetables (g/d) 70.56 (£105.14) *
Dried Fruits (g/d) 4.53 (£10.37) *
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Eggs (g/d)

Bulgur (g/d)

Dairy Products (g/d)
Olive oil (g/d)
Legumes (g/d)

25.29 (£25.28) *
9.72 (£15.47) *
211.28 (£151.59) *
14.36 (£10.67) *
59.88 (+£56.78) *

Lebanese Mediterranean Diet Index in the second trimester (Score range 9-27) n

(%)
Low

Moderate
High

15 (21.1%)

44 (62 %)
12 (16.9%)

Lebanese Mediterranean Diet Index food groups — LMD in the Second Trimester

LMD 2 score

Fruits (g/d)

Vegetables (g/d)
Starchy Vegetables (g/d)
Dried Fruits (g/d)

Eggs (g/d)

Bulgur (g/d)

Dairy Products (g/d)
Olive oil (g/d)

Legumes (g/d)

17.74 (£2.91) *
339.78 (£191.28) *
237.84 (£88.69)
84.61 (+47.96) *
7.42 (£9.68) *
40.44 (+£29) *
23.27 (£19.19) *
341.19 (+183.82) *
21.04 (£11.61) *
116.2 (£103.13) *

Lebanese Mediterranean Diet Index in the third trimester (Score range 9-27) n (%)

Low
Moderate
High

16 (22.5%)
44 (62%)
11 (15.5%)

Lebanese Mediterranean Diet Index food groups — LMD in the Third Trimester

LMD 3 score

Fruits (g/d)

Vegetables (g/d)
Starchy Vegetables (g/d)

18.14 (+2.81) *
195.62 (£76.39)
181.2 (£64.43)

67.4 (£50.24) *
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Dried Fruits (g/d) 8.61 (x11.21) *

Eggs (g/d) 48.79 (+24.62) *
Bulgur (g/d) 20.32 (£16.77) *
Dairy Products (g/d) 347.27 (£179.55) *
Olive oil (g/d) 35.38 (£24.67) *
Legumes (g/d) 08.21 (£52.41) *

All variables are reported as Mean (£SD), * are the ones that are not normally
distributed.
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5.3: Bivariate association with respect to gestational weight gain

The associations between different independent variables with respect to women
who gained adequate or high gestational weight was shown in Table 5. Women across
both GWG groups did not vary in their age, pre-pregnancy BMI, level of education,
monthly income and occupation (p>0.05). Moreover, the GWG groups also didn’t vary
in the three trimesters with respect to the adherence to the Lebanese Mediterranean diet,
depression status, physical activity, food insecurity, gestational diabetes mellitus,
elevated blood pressure and infant’s anthropometrics (p>0.05). However, the mean stress
in the third trimester was significant with respect to GWG groups (p value =0.015) and
showed that women with lower stress levels gained higher GWG compared to those with
moderate and high stress who gained adequate GWG (p=0.05). Moreover, the sleep
quality index in the third trimester differed between the two groups, with higher GWG
among women who are considered as good sleepers compared to having adequate GWG

among bad sleeping women (p<0.05).
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Table S Bivariate analyses by Gestational Weight Gain

Independent Variables Adequate High GWG Total P-value
GWG (n=30) (n=39) (n=71)

Age Mean (£SD) 29.66 (= 4.25) 28.48 (£5.52) 0.32
Pre-pregnancy BMI Mean (£SD) * 25.42 (£5.6) 25.05 (+4.67) 0.947
Education
High school and below 5(16.7%) 10 (25.6%) 15 (21.7%)

0.643
BSc. degree 21 (70%) 23 (59%) 44 (63.8%)
Masters degree and beyond 4 (13.3%) 6 (15.4%) 10 (14.5%)
Monthly Income
<1,000,000 LBP 3 (10%) 6 (15.4%) 9 (13%)

0.353

1,000,000-3,000,000 LBP 18 (60%) 15 (38.5%) 33 (47.8%)
>3,000,000 LBP 3 (10%) 8 (20.5%) 11 (15.9%)
Does not know/refused to answer 6 (20%) 10 (25.6%) 16 (23.2%)
Occupation
Homemaker 16 (53.3%) 22 (56.4%) 38 (55.1%) 0.812

30



Employed 14 (46.7%) 17 (43.6%) 31 (44.9%)
Perceived stress scale in the first 22.16 (£3.42) 21.46 (£4.71) 0.492
trimester
Low stress 0 2 (5.1%) 2 (2.9%)
Moderate stress 28 (93.3%) 32 (82.1%) 60 (87%) 0.439
High stress 2 (6.7%) 5(12.8%) 7 (10.1%)

23.8 (£7.55) 20.76 (£7.74) 0.108
Perceived stress scale in the second
trimester*
Low stress 4 (13.3%) 7 (17.9%) 11 (15.9%)
Moderate stress 12 (40%) 23 (59%) 35 (50.7%) 0.147
High stress 14 (46.7%) 9 (23.1%) 23 (33.3%)
Perceived stress scale in the third 25.5 (£8.2) 19.89 (£9.98) 0.015
trimester*
Low stress 4 (13.3%) 15 (38.5%) 19 (27.5%)
Moderate stress 8 (26.7%) 10 (25.6%) 18 (26.1%) 0.05
High stress 18 (60%) 14 (35.9%) 32 (46.4%)
Edinsburgh depression scale in the first | 8 (+5.98) 7.3 (£7.12) 0.837
trimester*
No depression 18 (60%) 24 (61.5%) 42(60.9%)
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Depression 12 (40%) 15 (38.5%) 27 (39.1%)
Edinsburgh depression scale in the 9.26 (£7.09) 8.05 (£5.95) 0.442
second trimester®
No depression 17 (56.7%) 26 (66.7%) 43 (62.3%)

0.457
Depression 13 (43.3%) 13 (33.3%) 26 (37.7%)
Edinsburgh depression scale in the third | 6.2 (+5.16) 6.15 (£6.11) 0.974
trimester®
No depression 23 (76.7%) 29 (74.4%) 52 (75.4%)

1

Depression 7 (23.3%) 10 (25.6%) 17 (24.6%)
Pittsburg sleep quality index in the first | 4.46 (£2.54) 4.2 (£2.79) 0.690
trimester®
Good sleeper 18 (60%) 29 (74.4%) 47 (68.1%)

0.297
Bad sleeper 12 (40%) 10 (25.6%) 22 (31.9%)
Pittsburg sleep quality index in the 6.4 (£2.23) 5.89 (£2.77) 0.421
second trimester®
Good sleeper 8 (26.7%) 16 (41%) 24 (34.8%) 0.308
Bad sleeper 22 (73.3%) 23 (59%) 45 (65.2%)
Pittsburg sleep quality index in the third | 6.96 (£1.6) 6.51 (£2.83) 0.436
trimester®
Good sleeper 2 (6.7%) 11 (28.2%) 13 (18.8%)

0.03
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Bad sleeper

28 (93.3%)

28 (71.8%)

56 (81.2%)

Lebanese Mediterranean Diet index

score in the first trimester Mean (£SD) 17.3 (£2.97) 18.25 (£2.69) 0.167
Low adherence 8 (26.7%) 5(12.8%) 13 (18.8%)

Moderate adherence 17 (56.7%) 25 (64.1%) 42 (60.9%) 0.339
High adherence 5(16.7%) 9(23.1%) 14 (20.3%)

Lebanese Mediterranean Diet index

score in the second trimester Mean 17.8 (£2.89) 17.82 (+£2.98) 0.911
(xSD) *

Low adherence 7 (23.3%) 7 (17.9%) 14 (20.3%)

Moderate adherence 18 (60%) 25 (64.1%) 43 (62.3%) 0.886
High adherence 5(16.7%) 7 (17.9%) 12 (17.4%)

Lebanese Mediterranean Diet index

score in the third trimester Mean (xSD) | 17.6 (£3) 18.66 (£2.59) 0.148
*

Low adherence 9 (30%) 6 (15.4%) 15 (21.7%)

Moderate adherence 18 (60%) 25 (64.1%) 43 (62.3%) 0.237
High adherence 3 (10%) 8 (20.5%) 11 (15.9%)

Physical activity in the first trimester

Sedentary 30 (100%) 39 (100%) 69(100%)
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Physical activity in the second trimester

Sedentary 29 (96.7%) 39 (100%) 68 (98.6%) 0435
Active 1 (3.3%) 0 1 (1.4%)

Physical activity in the third trimester

Sedentary 29 (96.7%) 39 (100%) 68 (98.6%) 0435
Active 1 (3.3%) 0 1 (1.4%)

Food security in the third trimester

High or marginal food security 16 (53.3%) 26 (66.7%) 42 (60.9%) 0.458
Low food security 9 (30%) 7 (17.9%) 16 (23.2%)

Very low food security 5(16.7%) 6 (15.4%) 11 (15.9%)

Gestational Diabetes Mellitus

Yes 0 3 (7.7%) 3 (4.3%) 0.252
No 30 (100%) 36 (92.3%) 66 (95.7%)

Elevated blood pressure in the first

trimester

Yes 0 4 (10.3%) 4 (5.8%) 0127
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(+SD)

No 30 (100%) 35 (89.7%) 65 (94.2%)
Elevated blood pressure in the second
trimester
0.223
Yes 1 (3.3%) 5 (12.8%) 6 (8.7%)
No 29 (96.7%) 34 (87.2%) 63 (91.3%)
Elevated blood pressure in the third
trimester
0.261
Yes 5(16.7%) 12 (30.8%) 17 (24.6%)
No 25 (83.3%) 27 (69.2%) 52 (75.4%)
Preeclampsia
Yes 0 1 (2.6%) 1 (1.4%) 1
No 30 (100%) 38 (97.4%) 68 (98.6%)
Infant anthropometrics according to Z-
scores
Severely underweight 0 1 (2.6%) 1 (1.4%) 1
Normal weight 30 (100%) 38 (97.4%) 68 (98.6%)
Weight for age (Z-scores) Mean (=SD) * | -0.2+ (0.59) -0.02 (£1.18) 0.162
Weight for length (Z-scores) Mean -0.51 (£1.21) -0.69 (£0.99) 0.486

* not normally distributed.
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Differences between adequate and high GWG are tested by: Chi-square, Mann-Whitney and Independent t-test. Significance
level is set at <0.05.
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5.4: Association between stress, sleep and Lebanese Mediterranean diet

with gestational weight gain

Logistic regressions (Table 6 &7) were used to predict the associations between
3 independent variables and GWG. These variables were eligible to put in the model if
they have a p-value less than 0.2 in the bivariate analyses. They included stress in the
third trimester, sleep in the third trimester and LMD in the first trimester in the first model
(Table 6). For the second model, stress in the third trimester, sleep in the third trimester
and LMD in the third trimester were included (Table 7). Results revealed that pregnant
women who had more stress in their third trimester, were less likely to gain excessive
GWG when correcting for LMD in the first trimester and sleep in the third trimester (p-
value =0.013 and OR=0.926 with 95% CI 0.872- 0.984). Moreover, pregnant women who
are considered as good sleepers in their third trimester, were more likely to gain excessive
weight gain when correcting for LMD in the first trimester and stress in the third trimester
(p-value=0.036 and OR=6.068 with 95% CI 1.124- 32.774). However, LMD in the first
trimester didn’t achieve significance while correcting for stress in the third trimester and
sleep in the third trimester (p-value =0.16 and OR=1.147 with 95% CI 0.947-1.389). This
model is considered fit by having a goodness of fit of 0.256, while 24.9% of GWG is
explained by these variables (Table 6).

Another logistic regression model was run (table 7) and included stress in the third
trimester, sleep in the third trimester and LMD in the third trimester and revealed similar
results as the previous model. This model is considered fit by having goodness of fit of

0.673, while 26% of GWG is explained by these variables.
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Table 6 Multivariate Logistic Regression Model 1

variable

GWG OR 95% CI P-value
Stress in the third trimester —continuous 0.926 (0.872- 0.984) 0.013
variable
Sleep in the third trimester —categorical 6.068 (1.124- 32.774) 0.036
variable
LMD in the first trimester-continuous 1.147 (0.947-1.389) 0.16

GWG Gestational Weight Gain, LMD1 Lebanese Mediterranean diet in the first trimester, OR Odds ratio, CI Confidence

Intervals, Reference category; adequate GWG, Significance <0.05.
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Table 7 Multivariate Logistic Regression Model 2

GWG OR 95% CI P-value
Stress in the third trimester —continuous | 0.927 (0.873-0.984) 0.013
variable
Sleep in the third trimester —categorical | 6.213(1.157-33.362) 0.033
variable
LMD in the third trimester-continuous 1.176 (0.965-1.432) 0.107
variable

GWG Gestational Weight Gain, LMD3 Lebanese Mediterranean diet in the third trimester, OR Odds ratio, CI Confidence
Intervals, Reference category; adequate GWG, Significance <0.05



Chapter Six

Discussion

This is the first prospective cohort study conducted in Lebanon to evaluate the
effects of the Lebanese Mediterranean diet and lifestyle factors on GWG. The outcome
was divided into two groups, adequate weight gain and high weight gain. Main findings
showed that pregnant women having stress levels in their third trimester, were less likely
to gain excessive weight. Moreover, pregnant women who were considered good
sleepers, were more likely to gain excessive weight. However, the adherence to the
Lebanese Mediterranean diet in the first and third trimester showed no significant effect

on GWG.

In our sample, the percentage of women who gained weight beyond the
recommendations were more that those who gained weight according to the guidelines.
This is highlighted in various studies in the literature. It was shown in a study that aimed
to examine the patterns of GWG across consecutive pregnancies that 66.5% and 63.6%
of the sample exceeded the guidelines in the first and second pregnancy, respectively
(Adams, E., et al, 2018). In another study on randomized controlled trials, two-thirds of
the women gained inadequate weight during their pregnancy period (Rogozinska, E.,
2019). Moreover, another recent study had more than one half of its participants gaining

more than the [OM recommendations (Harvey, M., et al,2020).

Concerning the sociodemographic characteristic, the majority of our participants
were educated and unemployed with a moderate monthly income, which is in line with
another study done in Lebanon examining pregnant women across the three trimesters

(Mourady, D., et al, 2017).
Regarding the psychological factors and sleep characteristics, stress scores were

higher in the second and third trimesters compared to the first trimester. In the literature,

inconsistent results were found. A study aiming to assess stress, anxiety and depression
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during pregnancy period, showed that women that have an elevated stress scores in the
second trimester tend to have greater stress values by the third trimester (Rallis, S., et al,
2014). However, in another study, a significant decrease in mean stress scores was shown
throughout the pregnancy with a p-value <0.001(Woods, S., et al, 2010). Besides,
depression was shown to be present in 38% of our sample in the first and second trimester
while it decreased to 25.4% in the third trimester. However, it was previously reported
that 22.8%,30.3% and 36.6% of pregnant women had depression in the first, second and
third trimester respectively (Effati-Daryani, F., et al, 2016). Also, if depression was
present in mid pregnancy, it was found to continue increasing throughout the whole
gestation and can be as well present postpartum. (Woods, S., et al, 2010). This
discrepancy in results may be because researchers used different tools to assess
depression in study populations from different cultural background and geographical

locations (Effati-Daryani, F., et al, 2016).

For sleep, our results showed that the higher percentage of bad sleepers which is
80.3% of our sample were in the third trimester which is the case in different studies found
in literature. A very recent study that evaluated poor sleep risk factors across various
trimesters, showed that the highest percentage of bad sleepers (50.2%) were found in the
third trimester (Zhang, H., et al, 2021). In another study, the patients who reported
frequent snoring at least 3 nights per week were in their third trimester (p-value=0.03)

(Facco, F., et al, 2010).

Concerning the adherence to the Lebanese Mediterranean diet, our sample showed
that more than 60% of pregnant women in the three trimesters had moderate adherence
to the LMD. Inconsistent results were obtained from the studies conducted in Lebanon.
First, there are two studies that showed that 70.2% and 64.2% of Lebanese adult
participants have moderate to high adherence to the Mediterranean diet (Naja F., et al,
2019; Cordahi C., 2015). However, a recent study showed that Lebanese MD scores
significantly decreased among adolescents between the years 1997 and 2015 and

especially among females (P value <0.05) (Naja, F., et al, 2020).
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Bivariate analysis showed that women with stress in the third trimester had lower
risk of excessive GWG (p-value<0.05). This result was reproduced in the multivariate
analysis after further correcting for sleep in the third trimester and LMD in the first and
third trimester, whereby stress in the third trimester was independently associated with
lower odds of having excessive weight gain. This finding can be justified by the fact that
pregnant women who are experiencing chronic anxiety and stress will have appetite
suppression with less food intake and more diet disturbances (Harvey, M., et al,2020). All
of this can lead to poor self-care ability for pregnant women to achieve their target GWG.
In the literature, the results were inconsistent. In a study examining the effect of anxiety
and stress on GWG, high stress and anxiety in early and mid/late pregnancy were linked
to having lower GWG by approximately 4 lbs (Harvey, M., et al,2020). Moreover, another
study showed that anxiety and psychological distress were associated with lower GWG
in the second half of pregnancy (Vehmeijer, F., et al, 2020). However, a study examined
the association between stress during pregnancy and GWG and found that women who
reported to have lower stress were gaining weight adequately (Kominiarek, M., et
al,2018). In other words, having higher stress will indicate higher GWG. This mechanism
is present in the literature which is through the activation of the hypothalamic —pituitary
adrenal axis (HPA axis) which in turn increase glucocorticoid levels resulting in higher
adiposity (Vicennati, V., et al, 2009 and Adam, T., et al 2007). During pregnancy, the
HPA axis function is increased starting at the 11™ week of gestation. Moreover, and
starting third trimester, pregnant women have twofold higher cortisol levels than non-

pregnant (Lindsay, J., et al, 2005).

Regarding the quality of sleep, the results in the bivariate analysis showed that
women who are considered as good sleepers gained higher GWG (p<0.05). Similar results
were obtained in the multivariate analysis after further correcting for stress in the third
trimester and LMD in the first and third trimester. Studies in the literature were not
consistent. In a prospective study that examined the effect of sleep quality on GWG
showed that women who have enhanced their quality of sleep, gained more GWG
between the second and the third trimester (Balieiro, L., et al, 2019). However, in another
article, results showed that poor sleep quality was linked to greater GWG (Lyu, J., et al,
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2020). The underlying mechanism behind our finding is not very well understood,
however, more sleeping may involve less time to engage in physical activities and thus
gaining more weight (Restall, A., et al, 2014). Although most of our participants scored
low on the PARmed-X scale, the score might not have captured the household related
physical activities especially given that a large percentage of women (56.3%) were

homemakers.

In the multivariate analysis, the adherence to the Lebanese MD was not
significantly associated with GWG (P-value>0.05). This non-significance that occurred
at the level of LMD, may be due to the small sample size or the fact that most of the
recruited participants were only moderately adhering to the LMD. It is expected to find
this moderate adherence to the LMD since the transition in dietary patterns and especially
the shift towards a more westernized diet in Lebanon and the MENA region makes it hard
to achieve a high adherence to the MD (Naja, F., et al, 2019). In the literature, no study
was conducted to assess the effect of Lebanese MD and GWG, however, different studies
were done that tackled the adherence to the Mediterranean diet in general on GWG. In a
study that was done to examine the effects of maternal dietary patterns on GWG, results
showed that pregnant women who followed a healthy dietary pattern accompanied with
Mediterranean diet had an adequate GWG throughout pregnancy (Ibafiez, N., et al, 2020).
In another retrospective study, results showed that even by adhering to the Mediterranean
diet prior to pregnancy, gaining weight would be adequate as per IOM recommendations

(Koutelidakis, A., et al, 2017).

Our study has several strengths as well as various limitations. To begin with the
strengths, this is first study conducted in Lebanon that aims to examine the effect of
Lebanese MD and lifestyle factors on GWG. It is a prospective cohort study, which
examines the true causal effects of Lebanese MD, stress and sleep, and GWG. Moreover,
while collecting the data, food models were administered with the food frequency
questionnaire survey in the first trimester, which made the serving sizes clearer to the
participants, thus having more accurate serving size estimation. Besides, all the
questionnaires used were validated in Arabic-speaking populations. Nonetheless, several
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limitations were also present in the study. This study was conducted in the South of
Lebanon, which does not represent the whole Lebanese population. Besides, the sample
size was small, thus our results lack power and generalizability. Data was obtained
through interviews, which might have led to recall bias. Moreover, reporting bias might
have been present while collecting FFQ, especially in the second and third trimester since
it was done through telephone interviews. Due to the small sample size, we couldn’t
correct for more confounders such as the socioeconomic variables. Finally, it is crucial to
note that our study timeline coincided with many unfortunate events including the Covid-
19 pandemic and the economic crisis in Lebanon. This is another important confounder
that has likely affected the associations between our variables and should be further

explored.
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Chapter Seven

Conclusion

As a conclusion, this study tackled the associations between Lebanese
Mediterranean diet and lifestyle factors, and GWG in Lebanese pregnant women. The
results showed significant association between good sleepers in their third trimester and
higher GWG. Moreover, low stress among women in their third trimester was linked to
higher weight gain throughout pregnancy. However, the adherence to the LMD showed
no significant association with GWG. Larger longitudinal studies should be done to tackle
the effect of adherence to the Lebanese Mediterranean diet and lifestyle factors on GWG
and on other pregnancy outcomes. Moreover, future studies must consider having larger
sample size and recruitment should be done from different areas to have a representative
sample. After correcting for all limitations, recommendations must be set for pregnant
women to shed light on the importance of following a healthy dietary and lifestyle habits
throughout pregnancy.
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Appendices

Appendix 1
Questionnaire version in English

A NATIONAL PROSPECTIVE COHORT STUDY TO EVALUATE THE IMPACT OF
BEHAVIORAL, NUTRITIONAL AND PSYCHOSOCIAL FACTORS ON MATERNAL AND
INFANT OUTCOMES IN LEBANON

Questionnaire

This study aims to evaluate the impact of dietary intake as well as psychosocial factors
and physical activity during pregnancy on maternal and infant outcomes. This study is
being conducted in various obstetric clinics in Lebanon by students from Notre Dame
University, Lebanese American University and McGill University.

This questionnaire is divided into seven parts. It explores your socio-demographic
characteristics, stress, sleep, depression, diet, physical activity, and advice on diet and
lifestyle during pregnancy. Participation in this research is entirely voluntary and
withdrawal can be made without any penalty. Information collected during this study is
kept confidential and anonymous. The average time to complete the questionnaire is 15
minutes.

Thank you for taking your time in completing this questionnaire.

Please choose the choice (s) that best matches you answer unless otherwise indicated

ID # Clinic:

A) SOCIO-DEMOGRAPHIC CHARACTERISTICS
Al- Age in years

A2- Highest level of education completed?
1. Less than Brevet
2. Brevet
3. High school
4. BSc. degree
5. Masters degree and beyond

A3- What was your pre-pregnancy weight?

A4- What is your current height (in cm)?

AS5-Where do you live?
1. Mount Lebanon
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2. Beirut

3. Akkar

4. Bekaa

5. North Lebanon
6. South Lebanon
7. Nabatiyeh

A6- Current monthly household income in Lebanese pounds
<1,000,000 LBP

1,000,000-3,000,000 LBP

>3,000,000 LBP

No answer

Does not know

NhAwLDD =

A7- What is your current occupation
1. Homemaker
2. Employee part time
3. Employee full time
4. Self-employed
5. Student

B) PERCEIVED STRESS SCALE

The questions in this scale ask you about your feelings and thoughts during the last
month. In each case, you will be asked to indicate by circling how often you felt or

thought a certain way.

0= Never 1= Almost Never 2= Sometimes 3= Fairly Often 4= Very Often

Questions

0

1

2

3

In the last month, how often have you been upset because of
something that happened unexpectedly?

In the last month, how often have you felt that you were
unable to control the important things in your life?

In the last month, how often have you felt nervous and
“stressed”?

In the last month, how often have you felt confident about
your ability to handle your personal problems?

In the last month, how often you felt that things were going
your way"?

In the last month, how often have you found that you could
not cope with all the things that you had to do?

In the last month, how often have you been able to control
irritations in your life?

In the last month how often have you felt that you were on
the top of things?

In the last month, how often have you been angered because
of things that happened that were outside of your control?
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10 | In the last month, how often have you felt difficulties were
pilling up so high that you could not overcome them?

C) THE PITSSBURGH SLEEP QUALITY INDEX (PSQI)

Instructions: The following questions relate to usual sleeping habits during the
past month only. Your answers should indicate the most accurate reply for the
majority of days and nights in the past month. Please answer all questions. During

the past month,
1. When have you usually gone to bed?

2. How long (in minutes) has it taken to fall asleep each night?
3. When have you usually gotten up in the morning?
4. How many hours of actual sleep do you get at night? (This may be different that the

amount of time you spend in bed)

5. During the past month, how Not

often have you had trouble during the

sleeping because you... past
month (0)

a. Cannot get to sleep within 30
minutes

b. Wake up in the middle of the
night or early in the morning

c. Have to get up to use the
bathroom

d. Cannot breathe comfortably

e. Cough or snore loudly

f. Feel too cold

g. Feel too hot

h. Have bad dreams

i. Have pain

j- Other reason (s), please
describe, including how often you
have had trouble sleeping because
of this reason (s):

6. During the past month, how
often have you taken medicine
(prescribed or “over the counter™)
to help you sleep?

7. During the past month, how
often have you had trouble staying
awake while driving, eating meals,
or engaging in social activities?

8. During the past month, how
much of a problem has it been for
you to keep up enthusiasm to get
things done?

Less Once or Three or +
than twice a times/week
once per week (2) 3)

week (1)
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Very Fairly Fairly bad  Very bad
good (0) good (1) (2) 3)

9. During the past month, how
would you rate your sleep quality

overall?

D) EDINBURG PERINATAL/POSTNATAL DEPRESSION SCALE (EPDS)
For use between 28-32 weeks in all pregnancies. Please mark next to the answer
which comes closest to how you felt in the past 7 days- not just how you feel today

In the past 7 days:

1. I have been able to
laugh and see the funny
side of things

2. I have looked forward
with enjoyment to things

3. I have blamed myself
unnecessarily when things
g0 wrong

4.1 have been anxious or
worried for no good
reason

5. I have felt scared or
panicky for no good
reason

6. Things have been
getting on top of me

7. I have been so unhappy
that I have had difficulty
sleeping

&. I have felt sad or
miserable

9. I have been so unhappy
that I have been crying

10. The thought of
harming myself has
occurred to me

0. Asmuch 1. Not 2. Definitely 3. Not at all
as I would  quite so not so much
always do much now  now
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Score

E) FOOD FREQUENCY QUESTIONNAIRE
Think about your eating patterns during the past year while answering this questionnaire. Please
indicate your usual intake of each of the following food items per Day, Week, or Month.
For example: Apple. If you consume 3 apples daily, write 3 in the “Day” column, if you think you
average 3 apples a week over the year, write 3 in the “Week” column. However, if you rarely
consume a food, let’s say once or twice a year, then tick below “Rarely/Never”.
Please be precise as much as you can.
Remember! The accuracy of the study results depends on the accuracy of your answers.

1. White bread (1 slice) 1 slice (30g)
Or % baguette or 3
toast

2. Brown or whole wheat bread 1 slice

Or %2 baguette

Or 3 toast
3. Breakfast cereals, regular/ bran 1 cup
4. Rice, white, cooked 1 cup
5. Pasta, plain, cooked 1 cup
6. Wheat, whole, cooked / Bulgur 1 cup
airyproduets [ [ [ [ [ ]
7. Low-fat milk (2% fat) 1 cup
8. Whole fat milk 1 cup
©. Fat free / low fat yogurt 1 cup
10. Whole fat yogurt 1 cup
11. Cheese regular 1 slice (30g)
12. Cheese low fat 1 slice (30g)
13. Labneh 2 TbSﬁ
14. Citrus Orange (1 item) / Grapefruit (1/2 item) 1 serving
15. Deep Yellow or orange( Peach, plums, etc..) 1 item
16. strawberry 1 cup
17. grapes 1 cup
18. Others: Banana, medium /Apple, fresh, small 1 item
19. Dried fruits: raisins (2 Tbsp), dates (2), apricots (4) 1 serving
20. Fresh fruit juice 1 cup
21. Fruit drinks: canned/bottled 1 cup
2. Salad — green: lettuce, celery, green peppers, cucumber 1 cup
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29. Legumes: lentils, broad beans, chickpeas, etc., cooked

23. Dark green or deep yellow vegetables (e.g.: spinach, 1 cup
hindbeh., carrots , ...)

4. Tomatoes, fresh, medium 1 item

25. Corn/ green peas, cooked 1 cup

26. potato, baked / boiled / mashed 1 item

27. Squash, summer (kussa), Eggplant /cooked 1 cup

28. Cauliflower/ Cabbage/ broccoli 1 cup

1 cup

30. Nuts and seeds: peanuts, almonds, sunflower seeds, etc.

1 cup

31. Red Meat

1 item (3 oz.)

32. Poultry

1 item (3 oz.)

33. Fish, (including Tuna)

1 serving (3 0z.)

34. Eggs. whole, large

1 item

B5. Organ Meats( Liver, kidneys, brain)

1 cup

36. Luncheon meats: Mortadell, Jambon, salami, turkey, etc.

1 slice (20g)

37. Sausages, makanek. hot dogs

1 item (30g)

38. Oil: corn / sunflower / soy/olive 1 Tbsp
39. Olives 1 item
10. Butter/ghee 1 Tbsp

41. Mayonnaise

U2. Cake, Cookies .Donut, muffin, croissant

1 Tbsp

1 item

43. Ice cream 1 cup
44. Chocolate bar 1 item
45. Sugar, . honey, jam, molasses 1 Tbsp

U6. Arabic sweets, baklawa, maamoul, Knefeh

U7. Soft drinks, regular (1 can = 1% cup)

1 item (40g)

1% cup (11 fl. 0z)

U8. Soft drinks, diet (1 can = 1% cup)

1% cup (11 fl. 0z)

49. Turkish coffee (1 small cup = % cup)

Yi cup (2 fl 0z)

50. Coffee/Nescafe or tea 1 cup
51. Hot chocolate or cocoa 1 cup
52. Beer, regular (1 can = 1% cup) 1Y% cup

53. Wine: red, white, or blush

Y cup (4 fl. 0z)

54. Liquor: whiskey, vodka, gin, rum

1/6 cup (1.5 fl 0z.)

I55. Manaeesh, zaatar, cheese 1 large
56. French fries 1 cup
57. Chips: potato. corn, tortilla 1 cup
58. Falafel sandwich, medium 1 item
59. Chawarma sandwich, medium 1 item
60. Burgers( Beef, chicken, fish) 1 item
61. Pizza 1 slice
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Are there any other foods not mentioned above that you usually eat at least once per week?

F) ADVICE ON DIET AND LIFESTYLE DURING PREGNANCY
1) Do you receive counseling during pregnancy on any of the following? If yes, please mark all
relevant choices. If no, go to part G.

Weight gain Smoking Diet Physical activity ~ Alcohol

2) From whom do you receive advice and what did they tell you? (Please mark all relevant
choices and describe the advice that you received)
Doctor Dietitian Mother Father Husban Frien Siste Website Other,

s s /mothe / d d T / specif
rin father social y
law mn law media
Source
Advic
e

3) Do you receive specific counseling on eliminating or reducing certain food items?
a) Yes, specify food items
b) No

4) Do you receive specific counseling on introducing or increasing certain food items?
a) Yes, specify food items
b) No

G) PHYSICAL ACTIVITY HABITS DURING THE LAST MONTH
1) List only regular fitness/recreational activities

Heavy Light
INTENSITY Medium
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FREQUENCY (TIMES/WEEK)
-2 24 4+

TIME (MINUTES/DAY)
<20 20-40 40+
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2) Does your regular occupation (job/home) activity involve:

Heavy lifting?

Frequent walking/ stair climbing?
Occasional walking (> once/hr)
Prolonged standing?

Mainly sitting?
Normal daily activity?
3) Do you currently smoke tobacco?
a) Cigarette
b) Waterpipe
4) Do you consume alcohol?
Score:
Levels of recreational  Physical activity
physical activity index
Sedentary/inactive 0
Active 1
1
Fit 2

Frequency
(times/week)
<1-2

1-2

>2

>2

Time (minutes)

<20
=20
<20
=20
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H) Food Insecurity
Please select the best answer

due to COVID related issues?

1-This food that we bought just didn’t last, and we o Often true
didn’t have money to get more. o Sometimes true
o Never true
o Don’t know/Refused
2-We couldn’t afford to eat balanced meals. o Often true
o Sometimes true
o Never true
o Don’t know/Refused
3- In the last 4 months, did (you/you or other adults o Yes
in your household) ever cut the size of your meals or o No
skip meals because there wasn’t enough money for
food?
[Ask only if #3 = YES] o Almost every month
4-How often did this happen—almost every month, o Some months but not every
some months but not every month, or in only 1 or 2 month
months? o Only I or 2 months
o Don’t know/Refused
5-In the last 4 months, did you ever eat less than you o Yes
felt you should because there wasn’t enough money o No
to buy food?
6- In the last 4 months, were you ever hungry but o Yes
didn’t eat because you couldn’t afford enough food o No
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Appendix 2
Questionnaire version in Arabic
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Appendix 3
Consent form in English

L McGill

~—— ~— ~— ~—
Environment [ ‘ Health Society
Environnement ! Santé Société

Participant Consent Form

Researchers: Paula Hage Boutros/ PhD Student, McGill University, Department of Human
Nutrition, Cell: 70-671 032, Email: paula.hageboutros@mail. mcgill.ca

Supervisor: Kristine G. Koski, Associate Professor of Nutrition, McGill University, email:
kris.koski{@mail.mcgill.ca, phone:

Maya Bassil, Associate Professor of Nutrition, Lebanese American University, e-mail:
mbassail(@lau.edu.lb, phone: +961-1-786456, Ext: 2469

Jessy el Hayek, Associate Professor and Chairperson of Nutrition, Notre Dame University,
email: jelhavek(@ndu.edu.lb, phone: +961-9-218950, Ext. 2848

Title of Project: A National Prospective Cohort Study to Evaluate the Impact of Behavioral,
Nutritional and Psychosocial factors on Maternal and Infant Outcomes in Lebanon

Purpose of the Study: You are being invited to participate in our national study on pregnant
women in Lebanon. The study aims to assess the impact of diet, psychosocial factors and
physical activity on weight gain during pregnancy, gestational diabetes mellitus, gestational
hypertension, infant birth weight, gestational age and infant health status.

Study Procedures: Pregnant women will be recruited in their first trimester up to 15 weeks
gestation, during routine visits to obstetric clinics. These women will be followed until delivery to
assess for maternal and infant outcomes. A survey consisting of 7 parts will be collected from
participants at obstetric clinics and hospitals in the first trimester and third trimester which
includes a section on socio-economic status, psychosocial factors, diet, physical activity, and
advice on diet and exercise. Medical charts will be accessed on a trimester basis to assess
maternal history and pregnancy outcomes including weight gain, blood pressure, glycemia from
obstetric clinics and upon childbirth to collect delivery data as well as infant birth weight,
gestational age and health status from hospitals. The total estimated time of participation will be

approximately between 6-9 months.
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Voluntary Participation: Participation in this study is entirely voluntary and the participant has
the right to refuse to participate in some parts of the study, decline to answer any question, and
may withdraw from the study at any time for any reason by contacting the main researcher. The
participant’s decision to participate or not will not affect the availability of medical services
offered throughout their pregnancy. If the participant chooses to withdraw from the study, the

data collected will be destroyed unless they give permission otherwise.

Potential Risks: There are no anticipated risks to you by participating in this research, however
unforeseeable risks may arise when interviewing participants. For instance, some parts of the
survey that target weight, dietary intake, psychosocial factors, and cultural constraints may cause
some emotional or psychological distress for some participants. During the interview process, if
participants are identified with moderate or severe psychological disorders, the main researcher

will refer them to appropriate counselling.

Potential Benefits: Participating in this study might not benefit you at the moment, but it will
help us develop national standards on diet and physical activity during pregnancy to optimize
pregnancy outcomes.

Compensation: No compensation will be provided to participants.

Confidentiality: No personal identifying information will be collected from participants
including names, emails or health numbers. Hence, participants in this study will be truly
anonymous. All collected data will be kept secure in password protected file on the principle
investigator’s computer throughout the whole study period of one year as well as in locked file
cabinets. Only main researchers and research assistants under the supervision of the principal
investigator will have access to this data. After completing the study, all data will be destroyed.
Moreover, we intent to disseminate the results of this project through publications and oral

presentations related to the thesis program.

If you have any questions or concerns regarding your rights or welfare as a participant in this
research  study, please contact the McGill FEthics Olfficer at 514-398-6831

orlynda.mcneil@mecgill.ca

Questions: In case of further questions or clarification, kindly contact the principal investigator
Paula Hage Boutros, Cellphone: 70-671 032.

If you have any questions about your rights as a participant in this study, or you want to talk to

someone outside the research, please contact the:
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Institutional Review Board Office,

Lebanese American University

3 Floor, Dorm A, Byblos Campus

Tel: 00 961 1 786456 ext. (2546)

irb@law.edu.lb  or the McGill FEthics Manager at 514-398-6831 or
lynda.mcneill@mcgill.ca.

Submitting your study responses indicates that you consent to participate in this study. Agreeing to
participate in this study does not waive any of your rights or release the researchers from their
responsibilities. A copy of this consent form will be given to you and the researcher will keep a

copy.
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Appendix 4
Consent form in Arabic
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Appendix 5

Medical Chart

Parity C

Previous miscarriage C [ IYes
[ INo

Previous GDM C [ |Yes
[ INo

Previous gestational hypertension C [ IYes
[ INo

Family history of diabetes C |_]Yes
[ INo

Previous ceasarian delivery C L ]Yes
[ INo

Previous macrosomia C [ IYes
[ INo

Multiple gestation C [ IYes
[ INo

Weight in kg (first trimester) C

Weight in kg (second trimester) C

Weight in kg (third trimester) C

Weight in kg after delivery H

Height in cm C

Structural malformation/ chromosomal [_IYes
anomalies/ TORCH infection C [ INo
Second trimester ultrasound measurements | Fetal weight:
C Fetal height:

Abdominal circumference:
Head circumference:

Anemia C Yes
No

General maternal health status during

pregnancy (infections, bed rest) C

Vitamin/mineral supplement brand name

and dosage C

Gestational diabetes C Yes
No

Systolic blood pressure <140 or >140 C

t . -
1* trimester:
2% trimester:
3™ trimester:

Diastolic blood pressure <90 or >90 C

1* trimester:
2% trimester:
3™ trimester:
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Pre-eclampsia C or H

[ ]Yes
[ INo

Maternal delivery location C or H

Maternal delivery type (caesarian or
vaginal) H

Maternal delivery complications (specify):
Shoulder dystocia, baby resipiratory
distress, hypoglycemia or hyperbilirubinemi,
NICU admission, PPH, stillbirth, abruption,
eclampsia or seizures, HELLP syndrome, or
other specify H

Gestational age at delivery

Infant sex C or H

Infant birth weight H

Infant birth height H

Infant birth head circumference H

Infant abdominal circumference H

Apgar Score at 1 and 5 min H

Last estimated fetal weight EFW (HC/AC)
Specify gestational age of ultrasound C
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