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ABSTRACT

his study was done to identify dietary factors that contribute to anemia in a

sample of pregnant women in Cairo University Hospitals (Al-Qasr Al-Aini).

This study was carried out on 200 anemic pregnant women in the first
trimester of pregnancy, whose ages ranged from 21 to 25 years old. The participant's
nutritional status was evaluated by daily diets and anthropometric measurements.
The anemic pregnhant women were examined for ferritin, serum iron, and CBC test.
The study showed that approximately 70% of pregnant women were overweight. 80%
of the cases in this study did not suffer from any diseases, but 5% and 2.5% suffered
from high blood pressure and diabetes respectively. 50% of them ate two meals and
did not care about breakfast and ate fatty food. The majority of the anemic pregnant
women had insufficient intake of protein, fiber, calcium, iron, zinc, vitamin D, vitamin
B1, niacin, and vitamin B6 as compared with the RDA. These findings highlight the
necessity for good nutritional intake both quantity and quality during pregnancy.
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INTRODUCTION

Anemia in pregnancy is a
significant public health issue and
affects an estimated 41.8% of
pregnant women globally. Over
two Dillion people suffer from
anemia  worldwide, though
deficiencies in folate, Vitamins
B12 and A, hemoglobinopathies,
and infectious diseases like
malaria, tuberculosis, Human
Immunodeficiency Virus (HIV),
and parasitic infections are
significant contributors to anemia
iron deficiency is thought to be the
most common cause of anemia
during pregnancy, accounting for
75%-95% of cases caused by
nutritional deficiencies. The need
for iron increases significantly
during  pregnancy due to
physiological changes in the
mother's red blood cell mass as
well as the needs of the placenta
and fetus' development and
growth. (Abriha et al.,, 2014).
Anemia is described by the World
Health Organization (WHO) as "a
condition in which the number of
red blood cells (RBCs) or their
oxygen-carrying  capacity s
inadequate to meet the physiologic
demands in the body, in which the
hemoglobin level may vary by age,
sex, altitude, smoking." The WHO
categorizes anemia in pregnancy

into three stages based on
hemoglobin (HB) values. Anemia
can range in intensity from mild
(Hb level 9-10.9 g/dl) to moderate
(Hb level 7-8.9 g/dI) to severe (Hb
level 7-4.5 g/dl). (WHO,2008)
Anemia in pregnancy can result in
hazardous consequences that result
in low birth weight, preterm labor,
and birth abnormalities, which
would increase the number of
prenatal deaths. (Alwan et al.,
2015 and Breymann, 2015). To
prevent anemia, pregnant women
should consume enough nutrients,
with an emphasis on iron.
Consume foods rich in iron, such as
meat, liver, wheat germ, dried
fruits, dark green leafy vegetables,
and, Meals rich in vitamin C, such
as citrus fruits and fresh, raw
vegetables.  (Brazier,  2019;
Abrisha et al., (2014).

Objectives: The main objective of
this study was to investigate the
nutritional factors that contributed
to anemia in a sample of pregnant
women.

Study design: Cross section study
was employed in this study.

Sample size: The total sample size
was 200 anemic pregnant women in
the first trimester of pregnancy

Bulletin of the National Nutrition Institute of the Arab Republic of Egypt. December 2022(60) 98



Dietary Practices Linked to Anemia in Pregnant Women

Heba S Abd Elhaliem and Baseem A. Zwain

from Cairo University Hospitals
(Al-Qasr Al-Aini). Their ages
ranged between 21-25 years. The
present study started in April 2021
and ended in October 2021.

Study tools: The tools of this study
consisted of structured
interviewing questionnaires. This
consists of three parts: The first is
to elicit the socioeconomic
characteristics of pregnant women.
The second is to collect daily food
intake by using the 24-hour recall
method and food frequency
questionnaire. The third medical
history of the pregnant women
being studied is anthropometric
measurements and some laboratory
investigation.

Socioeconomic data: included
information  about the age,
educational levels, occupation, and
income levels of pregnant women
(Park and Park, 1979). As well
as, information about the economic
class was determined according to
the household assets and income
according to Hussein et al. (1993).

METHODS:

Dietary intake of nutrients: A
pre-designed form was used to
determine daily food intakes by
using a 24-hour dietary recall sheet
for seven different days to fulfill

the following objectives:
Obtaining accurate information
about the foods and beverages
consumed during the day before by
the  pregnant woman  and
calculating the nutritive value of
the intakes using food composition
tables for Egypt (National
Nutrition Institute, 2006). To
compare the nutritional value of the
food consumed with the per capita
recommended dietary allowances
(RDA) used by the Food and
Nutrition Board (2004) according
to age and physical state. Food
habits were collected data about the
number of consumed meals,
omitted meals, and snacks
(Fouque et al., 2007).

Anthropometric measurement:
The anthropometric measurements
including weight, height, and body
mass index were calculated
according to WHO, (2006).

Laboratory investigation:
Laboratory investigation was one
for assurance of iron deficiency
anemia in the studied sample.
Complete Blood Count (CBC),
ferritin, and folic acid were carried
out according to the methods of
Dacie and Lewis (1998); Masters
et al. (2001), and Stookey (1970).
Total Iron Binding Capacity

Bulletin of the National Nutrition Institute of the Arab Republic of Egypt. December 2022(60) 99



Dietary Practices Linked to Anemia in Pregnant Women

Heba S Abd Elhaliem and Baseem A. Zwain

(TIBC) was determined by means
of commercial assay kits (Sigma
Diagnostic, St. Louis) according to
Cavill’s method (1986). Serum
iron is assessed by atomic
absorption spectrophotometry
(Jones et al., 1986)

Statistical analysis:

SPSS was used to examine
the data (version 16). Data were
given as means and standard
deviations for each variable, and an
unpaired student t-test was used to
compare the means. Abo-Allam
(2003) classified significant P
values as those less than (0.05).

RESULTS AND DISCUSSION
Table (1) summarizes the
means of anthropometric
measurements of anemic pregnant
women. The age, height, and
weight average of the sample study
age were 23.3 years. 160.21 cm and
80.8 Kg respectively. The BMI
mean of the sample study was
31.2/m?. (Overweight). Anemia in
pregnancy has certain correlations
with higher BMI. Ghose et al.,
(2016) found that overweight or
obese women had higher odds of
suffering from anemia than women
with normal weight status. While
some studies found no significant
relationship between anemia and

BMI, previous research suggests a
link between being underweight
and anemia status (Ugwuja et al.,
2015)

Table (2), data showed
the means of laboratory
investigation for anemic
pregnant women. It could be
noticed that the levels of
hemoglobin, hematocrit, red
blood cells, Mean
Corpuscular Volume test
(MCV), ferritin, serum
folate, and serum iron were
low, while the total iron-
binding capacity (TIBC)
high of these parameters
assures lron  Deficiency
Anemia (IDA) of the studied
group.

The results of table (3)
represent the means and
standard deviation of nutrient
intakes compared with RDA.
It could be noticed that the
mean value of total fat, total
protein, fiber intake (52.65,
52.46, and 12.87
respectively), calcium,
phosphorus, total iron, zinc,
and magnesium intake
(595.18, 1115.74, 15.24,
8.70, and 302.08) and also
vitamin D, vitamin B1,
niacin and vitamin B6 intake
were (4.04, 0.89, 12.63 and

Bulletin of the National Nutrition Institute of the Arab Republic of Egypt. December 2022(60) 100



Dietary Practices Linked to Anemia in Pregnant Women

Heba S Abd Elhaliem and Baseem A. Zwain

1.19) with respect of
recommended dietary
allowances, but energy,
carbohydrate, sodium,

potassium intake (2196.09,
378.1, 2655.09 and 2004.85
respectively). The mean of
vitamin C, vitamin E, and
vitamin B2 intake (78.20,
19.19, and 1.92) respectively
were higher than
recommended dietary
allowances. The role of
vitamin deficiencies in the
etiology of anemia was
described. Specifically,
vitamin A, riboflavin,
vitamin B-6, vitamin B-12,
and folate exert
hematopoietic function,
suggesting that anemic
women should possibly be
supplemented not only with
iron but also with vitamin A
and other micronutrients.
However, less is known
about the metabolic
interactions of
micronutrients. Zinc may
interact with vitamin A to
potentiate the effect of
vitamin A in restoring night
vision among night-blind
pregnant women with low
initial serum zinc
concentrations (Fishman et

al., 2011; Semba and
Bloem, 2012, Allen et al.,
2016).

The findings of the
table (4) represent the
characteristics of  social
variables of anemic pregnant
women. With respect to
educational status, half of the
anemic pregnant women
(50%) had secondary school
this result had supportive
evidence from the WHO
(2020), in  which the
prevalence of anemia was
common in low educational
levels. Regarding
occupation, a higher
percentage of the study
sample was non-working
(65%); followed by working
(35%). The majority of
anemic pregnant women had
private income (65%),
followed by a salary (35%).
Half of the tested sample has
low income (50%). These
results agree with Lebso et
al., (2017) who reported that
the socioeconomic status of
the family IS highly
correlated with anemia
among preghant women;
Women of the lower socio-
economic class had a higher
prevalence of anemia than
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women of higher socio-
economic status. Our finding
was consistent with Ivoke et
al., (2013), where a higher
prevalence of anemia was
reported in lower
socioeconomic classes. This
could be because lower-
income women are unable to
purchase both high-quality
and sufficient quantities of
food with regard to the kind
of previous childbirth, it was
found that 55% of anemic
pregnant women had
cesarean childbirth, whereas
(35. %) of the sample study
had normal childbirth. These
results agreed with Cotta et
al., (2011), who reported an
increased risk of anemia in
cesarean births, which may
be due to the fact that this
form of delivery leads to
intense  bleeding, nearly
double that of wvaginal
delivery. As for suffering
from diseases during
gestation, the majority of the
anemic pregnant women
(80%) didn’t suffer from
chronic  diseases during
gestation, while 20% of the
anemic pregnant women
suffering from chronic
diseases during gestation.

These findings are consistent
with those of Banjari et al.,
(2015) and Zhao et al.,
(2015), It was found (80%)
of the sample study had no
disease, whereas (2.5%) had
diabetes.

Table (5) illustrates
the characteristics of the food
habits of anemic pregnant
women. With respect to the
number of meals eaten; the
highest percentage of anemic
pregnant women 65% ate
two meals, while 35% ate
three meals. These results
agreed with Gebremedhin
and Enquselassie (2005),
who reported that pregnant
women who had a meal
frequency less than two times
were at a higher risk of
developing anemia. This may
be due to the fact that
pregnancy is a special period
with increased energy and
nutrient requirements, the
highest percentage of the
sample study hadn’t eaten
breakfast (65%). These
results agreed with Izah
(2011), who reported that
breakfast is an important
factor before doing any
physical activity because
breakfast contributes about
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25% of the nutritional needs
of a day, which is quite
significant., Energy 1is a
source of erythrocyte
formation, whereas
hemoglobin is a part of
erythrocytes, (McLean et
al., 2009). The highest
percentage of the sample
study ate snacks (55% of
Fried food taken by 85%o0f
the participants, and 90% of
pregnant women ate fatty
foods. These results agree
with Seriki et al. (2017),
who reported that a higher
percentage  of  pregnant
women had unhealthy snacks
which had a negative impact
on both calcium and iron
status. We found that about
50% drank milk and 45%
drank tea this result agrees
with Milman (2008), and
Thankachan et al., (2008),
who recorded that a higher
percentage  of  pregnant
women drank tea between
meals, consuming different
types of tea during meals
impairs iron absorption and
thus the incidence of anemia.
WHO recommended the
avoidance of tea or other
iron-chelating substances.
The highest percentage of

anemic pregnant women ate
starchy foods as their
favorite. These results agreed
with Karaoglu et al., (2010),
Ozsoylu and Aytekin
(2011) reported that the
highest percentage of
pregnant women  prefer
starchy food to fruits and
vegetables, which may be a
contributing factor to anemia
as fruits and vegetables are
important sources of
different micronutrients as
vitamin A, and vitamin C, the
deficiency of which leads to
iron deficiency due to poor
absorption. In the study, the
highest percentage of the
sample study walked (50%);
followed by sometimes
walked (35.0%), and 15%
walk less than 30 minutes.
The results of table (6)
showed the characteristics of
the health status of the
studied women with regard
to the kind of previous
delivery, it was found that
55% of anemic pregnant
women had cesarean
childbirth, whereas (35. %)
of the sample study delivered
naturally. These  results
agreed with Cotta et al.
(2011), who reported an
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increased risk of anemia in
cesarean births, which may
be due to the fact that this
form of delivery leads to
intense  bleeding, nearly
double that of wvaginal
delivery. As for suffering
from diseases during
gestation, the majority of the
anemic pregnant women
(80%) didn’t suffer from
chronic diseases during
gestation, while 20% of the
anemic pregnant women
suffering from chronic
diseases during gestation.
These findings are consistent
with those of Banjari et al.
(2015) and Zhao et al.
(2015), It was found (80%)
of the sample study had no
disease, whereas (2.5%) had
diabetes (12.5) had
hypertension and other
diseases. This result
corresponds to Paul et al.
(2008), who have demon-
strated that poor blood
pressure control is associated
with decreased hemoglobin

concentration and iron
absorption.

Table (7) reflects the
correlation coefficient

between laboratory inves-
tigation and social variables.

Hemoglobin had a positive
correlation with ferritin. A
positive  correlation  was
found between red blood cell
level and educational status
(P< 0.01). While it was
correlated negatively with
Job (P< 0.05). RDW-CV
level correlated positively
with ferritin and income
(P<0.05). Platelet count had a
positive correlation with
Total leucocyte count while
the total leucocyte count
correlated significantly
positively with white cell
count (P< 0.01) and negative
correlation with educational
Status (P< 0.05). It can be
noticed that positive corre-
lation between educational
Status and job (P< 0.001)
also, the same correlation
between job, income, and
amount of income. Energetic
efficiency was affected at all
levels of iron deficiency in
humans, in the laboratory,
and in the field. The reduced
work productivity observed
in field studies is likely due
to anemia and reduced
oxygen transport. Poverty,
low education, and lack of
iron-rich sources in food
intake are often regarded as
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reasons for the poor dietary
intake of iron among women
in developing nations. Thus,
education on iron-rich food
intake and iron supple-
mentation compliance should
be emphasized for improved
maternal iron status. In terms
of socioeconomic status,

income level, level of
education, literacy status,
marital status, meal

frequency, occupation, place
of residence, ethnicity, and
religion were found the
association  with health
problems related to nutrition

through women of
reproductive age. The
consequences of having

health problems related to
nutrition among women of
reproductive age are mostly
contributing to pregnancy
and latency periods. Women
of reproductive age with
anemia, underweight, or
overweight may increase the
risk of low-weight birth,

premature  birth, growth
stunted, low store of
micronutrients, low blood
pressure, and perinatal
mortality. Low socio-
economic status, low

education, discontinued use

of iron supplements, low
dietary diversity, and
helminth infections. Hook-
worm infection contributes
to anemia as it feeds off its
host's blood causing blood
loss (Karaoglu et al., 2010;
Lebso et al., 2017).

The data in table (8)
showed the correlation
coefficients between labora-
tory investigation and
anthropometric measure-
ments. MCV  correlated
negatively with height, age
correlated positively with
weight (P< 0.01) and BMI
(P<0.05) and finally BMI
correlated positively with
weight (P< 0.01). Obesity
may disrupt iron
homeostasis, resulting in iron
deficiency anemia. The
association between obesity
and iron deficiency may be
due to increased hepcidin
levels mediated by chronic
inflammation. BMI had no
correlation with hemoglobin,
MCV, serum iron, TIBC,
transferrin saturation index,
and ferritin. The nutritional
status of persons and intake
of high-iron foods by obese
persons should be
considered. The first
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rationale is that BMI is
strongly correlated with
weight, but is independent of
height. The second rationale
is that BMI correctly
captures the relationship
between weight and height,
which implies that the slope
of log weight regressed on
log height is 2 (McLean et
al.,, 2009; Ozsoylu and
Aytekin, 2011).

CONCLUSION

Nutrition in pregnancy must give
more attention, especially in the
case of anemic mothers. Nutrition
is one key to a successful
pregnancy. The result indicated
that pregnant women with anemia
had bad eating habits, with low
intakes of protein, iron, and folate.
Vitamin D and high intakes of food
items rich in energy, this funding
emphasize the significance that
pregnant women should encourage
to access a nutritious diet during
pregnancy. This encourages both
the pregnant woman and her fetus
to receive the best nourishment
possible  during pregnancy.
Pregnant women with poor diets
frequently struggle to get the
nutrients they need to support the
fetus's growth and development.
Therefore, measures to enhance a

pregnant woman's  nutritional
status can result in a reduction in
the prevalence of iron deficiency
anemia during pregnancy and
related comorbidities.
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Table (1): The mean of anthropometric measurements of
anemic pregnant women

Anthropometric Study Sample (200)

measurements Mean + SD
Age (years) 23.0£3.31
Height (c.m) 160.21+5.46
Weight (Kg) 80.08+9.76
BMI (Kg/m?) 31.28+2.30
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Table (2): The mean of laboratory investigation for anemic

pregnant women

Laboratory Investigation

Mean of Normal
range

Study Sample
(200) Means = SD

% of normal
mean

9.36+1.458 +I

Hemaoglobin (g/dl) 12— 15 (13.5) 69.33
Hematocrit (%) 35 — 55(45) 32.50+5.868 72.22
Red blood cells10e/mm3) 4-6.2(5.1) 4.85%3.666 95.1
MCV (um3) 80 — 100(90) 78.62+8.459 ¢ 87.56
MCH (pg) 29— 35(32) 31.28+32.016 97.27
MCHC (g/dI) 31 -35(33) 31.26+4.417 94.73
RDW-CV (%) 11.5-14.8(13.15) 14.26+7.033 T 108.44
Platelets count (10e3/mma3) 150 — 450(300) 231.97+85.980 77.32
) 4-11(7.6) 11.20+4.796 146.36
Total leucocytic count
(cell/microliter)
) 4 —11(7.6) 11.13+4.810 147.37
White cells count (10e3/mm3)
- 50-125(87.5) 9.42+3.444 10.77
Ferritin (mcg/ L)
4.5-22.5(13.5) 6.75 50
Serum folate nmol/L N
_ - _ 81.55 | 143.68
Total iron-binding capacity 42.96 to
(T1BC) micromole/L 70.55 (56.76)
) 65-160(112.5) 60.11 + 4.5§ 53.43
Serum iron (mcg/dL)
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Table (3): Nutritive values of food Consumed by the studied sample

(Meanz SD)
Nutrients intake Sample study (200)
Mean =+ SD % RDA
Energy (kcal per day) 2196.09 £12.54 104.58
*Animal protein (g) 32.06+7.61 80.15
*Plant protein(g) 20.40+5.26 102.0
Total Protein(g) 52.46+6.11 87.43
*Animal fat(g) 25.59+6.52 127.95
*Plant fat(g) 27.06£6.74 67.65
Total fat(g) 52.65+9.80 80.002
Carbohydrate(g) 378.1+9.5 168.04
Fiber(g) 12.87+3.97 58.50
Calcium(mg) 595.18+16.92 59.562
Phosphorus(mg) 1115.74+17.42 85.96
*Animal iron(mg) 4.21+2.66 17.54
*Plant iron(mg) 11.02+1.33 34.38
Total Iron(mg) 15.24+2.19 51.82
Sodium(mg) 2655.09+47.86 115.44
Potassium(mg) 2004.85+11.58 100.24
Zinc(mg) 8.70+3.89 58.00
Magnesium(mg) 302.08+7.08 86.31
Vitamin C (mg) 78.20+6.58 111.71
Vitamin D (mcg) 4.04+2.81 80.80
Vitamin E (mg.) 19.19+8.74 127.93
Vitamin B1 (mg) 0.89+0.38 55.63
Vitamin B2(mg) 1.92+0.03 106.67
Niacin(mg) 12.63+2.06 90.21
Vitamin B6(mg) 1.19+0.504 62.63

*The percentage of animal or plant sources calculated from the ideal level for everyone, not
from the total.
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Table (4): The characteristics of social variables for anemic women

Variable Study Sample (200)
Frequency Percent %

Educational status
Secondary school 100 50.0
B. Sc 50 25.0
Master 30 15.0
Doctor of Philosophy 20 10.0
Total 200 100.0
Job
Work 70 35.0
No Work 130 65.0
Total 200 100.0
Income
Salary 70 35.0
Other (private income) 130 65.0
Total 200 100.0
Amount of income
More than 3000 25 12.5
Less than 3000 to 2000 75 37.5
Less than 2000 100 50
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Table (5): The characteristics of the food habits of anemic women

] Study Sample %From
Variable (200) total
How many meals do you eat daily? 30 15.0
One Meal 100 50.0
Two Meals 70 35.0
Three Meals
Do you eat breakfast? 35.0
Yes 70 65.0
No 130
Do you eat snacks? 110 55.0
Yes 70 35.0
No _ 20 15.0
Sometimes

_ 85.0
Do you eat fried foods? 170 10.0
Yes 20 5.0
No 10
Sometimes
Do you eat fatty foods? 180 90.0
Yes 10 5.0
No _ 10 5.0
Sometimes
Do you drink milk? 100 50
Yes 50 25.0
No 50 25.0
Sometimes
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Con.
Do you drink tea?

Yes 90 45.0
No 40 20.0
Sometimes 70 35.0
Do you have a food allergy?
Yes 15 7.5
No 185 925
What favorite foods?
Vegetables 50 25.0
Fruits 40 20.0
Meats 30 15.0
Fish 10 5.0
Starches 70 35.0
Do you walk for more than 30 minutes?
Yes 100 50.0
No 70 35.0
Sometimes 30 15.0
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Table (6): The characteristics of the health status of an anemic pregnant

Variable
Study Sample | % From total
(200)
What kind of previous delivery? 70 35.0
No previous gestation 20 10.0
Naturally delivery 110 55.0
Caesarean 200 100.0
Total
Did you suffer from diseases during
gestation?
Yes 40 20.0
No 160 80.0
Total 200 100.0
What kind of disease?
No disease 160 80
Diabetes 5 2.5
Hypertension 10 5
Others 25 12.5
Total 200 100.0
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Table (7): Correlation co-efficient between laboratory investigation and anthropometric measurements for anemic women

Hemoglobin
Hematocrit
Red blood cells
Platelets count
Total leucocyte
White cells
Ferritin

-0.046 -
0.228 -0.049
-0.137 0.128
-0.210 0.188
0.001 | 0.436***
0.057 0.018 -
Platelets count 0.009 -0.065 -0.106
Total leucocyte count 0.005 -0,123 -0.214 -
0.019 -0.130 -0.217 0.993***
0.672*** | 0.149 0.345** -0.081
0.105 0.220 0.245 -0.090 -
0.004 -0.009 -0.124 0.068 0.114
-0.102 -0.013 0.015 0.034 0.348**
0.320*

-0.019 -0.030 0.078 0.000

*P<0.05 **P<0.0] ***P<0.001]
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Table (8): Correlation coefficient between laboratory investigation and anthropometric measurements for anemic
women.

Hemoglobin
Hematocrit
Red blood
Platelets
leucocyti
White cells
Ferritin

Haematocirt

Red blood cells -0.049
0.128
0.188

0.436***
0.018
-0.065

-0,123

*P<0.05 **P<0.01 ***P<0.001
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