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Abstract

Background and Aim: Pregnancy induces some physiological changes in hemoglobin (Hb)
level. In addition, multiple factors are influencing the Hb level such as dietary intake of iron
and folic acid before and during pregnancy, smoking, the amount of caffeine consumption,
body mass index (BMI) and visiting prenatal health centers. The study aimed to determine
the percentage of anemia among third trimester pregnant women and the relation of these
factors with anemia.

Materials and Methods: This cross sectional study was conducted from October 2019 to
February 2020 on 288 pregnant women aged (17- 48 years) with various gestational ages in
third trimester (28 - 42weeks), who attended different primary health centers in Erbil city,
Irag. The data were collected by face to face interview and the questioner was designed.
Their hemoglobin concentration was measured by testing the peripheral venous blood and
their BMI before and during pregnancy was calculated using the pregnant self-reported pre-
pregnant weight and their weight and height during pregnancy. Data was entered to Microsoft

chl 2016 then analyzed by the statistical package for the social sciences (SPSS) version 22. J
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Results: The results showed a significant relationship between Hb level and folic acid

supplementation, caffeine consumption, routine prenatal visits, and smoking. No significant

relationship was found between BMI and Hb level.

Conclusion: This study concluded that anemia was found more in those who were not

consuming folic acid supplementation, smokers, consuming coffee or tea after meals and they

did not visit health center routinely. No significant relationship was found between BMI and

Hb level.

Recommendations: Encourage pregnant women to do routine checkup, consuming folic acid

supplementation before conceiving and during pregnancy, and avoid smoking and caffeine

consumption.
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Introduction

Pregnancy causes physiological changes
that might make diagnosing many diseases and
determining the best treatment options
difficult. This is especially true when anemia
is present. Anemia during pregnancy is
described as a hemoglobin (the molecule that
carries oxygen in the blood) level of less than
11 g/dl, with a disproportionate increase in
plasma volume relative to red cell mass,
resulting in a physiological problem. Iron,
vitamin B12, and folic acid are among the
nutrients required by the female body to make
red cells. Anemia will occur if one or more of
these nutrients are missing, a fatigue,
weakness, pale or yellowish complexion, rapid
heartbeats, shortness of breath, dizziness or
lightheadedness, chest pain, cold hands and
feet, and headache are all signs and symptoms

of anemia (Kumar et al., 2013).

Iron deficiency, as well as various other

dietary deficiencies that can induce anemia,

such as folic acid and vitamin B12
insufficiency, are risk factors for anemia in
pregnant women (VanderJagt et al., 2007).
Folic acid, often known as folate, is a B9
vitamin found mostly in leafy green vegetables
such as kale and spinach, as well as orange
juice and enriched grains. The body of a
mother requires folate to produce normal red
blood cells and prevent anemia. Getting
enough folic acid every day, especially during
early pregnancy, is one of the most critical
things women can do to meet their body's
demands and help  prevent  serious
complications. Folic acid is also required for
red blood cell production and maturation, as
well as cell development and repair. Folate
deficiency slows DNA synthesis, resulting in
reduced cell proliferation and intramedullary
death of the defective cells; this limits the
lifespan of circulating red blood cells, leading
in anemia. In many underdeveloped nations,
however, there is minimal evidence that folic
acid deficiency is a public health issue

(Tolentino & Friedman, 2007).
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To lower the risk of low birth weight, maternal
anemia, and iron insufficiency, daily oral iron
and folic acid supplementation is advised as
The WHO

pregnant women in

part of antenatal treatment.
recommends that all
countries where anemia is common take iron
and folic acid supplements (WHO, 2012).
Despite the WHO's advice, iron and folic acid
supplementation is still uncommon in many
countries, particularly in those with limited

resources (Maina-Gathigi et al., 2013).

Body mass index (BMI, kg/m2) is the gold
standard for determining body fatness; BMI
less than 18.5 kg/ m2 is regarded underweight,
between 18.5 and 24.9 kg/ m2 is considered
normal, between 25.0 and 29.9 kg/ m2 is
considered overweight, and BMI greater than
30.0 kg/ m2 is considered obese (Defining
Adult Overweight and Obesity, 2020). A
healthy diet is essential during pregnancy since
it allows the pregnant lady to achieve her ideal
weight and is also beneficial to the baby's
health.

overweight or obese prior to conception has a

Furthermore, a woman who is

higher chance of many difficulties during

pregnancy (Council, 2010).

linked

increased risk of miscarriage, premature births,

Smoking in pregnancy is to an
a lower birth weight of the newborn, an
increase in intrauterine growth retardation, a
worse vitality score, and a more difficult and
longer period of adaptation for the newborn
(Gajewska et al., 2008; Napierala et al., 2016).
During long periods of exposure to smoking

and a higher number of smoked cigarettes per

day, some studies have noticed a decrease in

hemoglobin, hematocrits, and iron
concentrations (Wojtyla et al., 2012). The
compliance and adherence of pregnant women
to iron and folic acid supplementation is
determined by a variety of factors, including
socio-demographics and health considerations

(Leung & Kaplan, 2009).

Anemia in pregnancy is a serious public health
concern around the world, as well as one of the
top causes of disability, particularly in
(Chatterjee &

result,

underdeveloped  nations
2014). As a

knowledge and local statistics on anemia and

Fernandes, current
related risks during pregnancy are needed to
help influence preventive efforts. The study's
goals include determining the level of
hemoglobin in pregnant women during the
third trimester, examining weight gain during
the

between smoking, coffee or tea consumption

pregnancy, determining relationship
after meals, folic acid consumption before and
during pregnancy, and pregnant BMI with Hb
level, as well as the impact of visiting primary
health centers on women's health during

pregnancy.
Material and methods

After receiving the approval from the ethics
committee at the Collage of Health sciences/
Hawler Medical University, a cross sectional
study started collecting data randomly from
pregnant women aged (17- 48 years) with
various gestational ages in third trimester (28-
42weeks) who attended different health

centers in Erbil city. Women with any of the
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following conditions were excluded from the
study: Twin pregnancy, known cases of
hemolytic anemia, bleeding disorders, active
bleeding from any site, chronic renal disease

and other chronic illnesses.

The study conducted from October 2019 to
February 2020, the data collected by direct
interview with the participants and an open-
ended questionnaire was distributed for them
including questions about their age, residence,
history of smoking, their life style, caffeine
consumption, folic acid supplementation and
routine visit to the antenatal centers. Pre-
pregnant BMI was calculated using the
patient’s self-reported pre-pregnant height and
weight and their BMI during pregnancy also
calculated at the day of data collection.
Gestational age was determined with a
combination of information using the last

menstrual period and ultrasound measurement.

The Hb values were measured from the
blood sample of each subject was performed
by withdrawing three milliliters of venous
blood collected from the median cubical vein
with minimum stasis, while subject was

seated, and put it into sterile labeled tubes

containing Ethylene di-amine tetra acetic acid
(EDTA) acting as anti-coagulant, at primary
health centers laboratory. The results of the
analyzed blood samples were generated by the
analyzer, and displayed by a paper speed on
thermal printing copy were performed using an
automated hematology analyzer (Beckman
coulter —ACT diff 1 &2, Germany). Data were
entered to Microsoft Excel 2016 then analyzed
by the statistical package for the social

sciences (SPSS) version 22
Results

Out of the 288 pregnant women in the third
trimester (28-42) gestational weeks included in
this study, the mean age was (27.5316.29)
years with minimum and maximum age (17
and 48) years, respectively. The mean level of
hemoglobin was (11.19+1.44) mg/dl with
minimum and maximum levels (6.00 and
16.00) mg/dl. The mean of BMI Dbefore
pregnancy was (26.80£4.97) while the mean of
BMI during pregnancy was (31.04+4.98), and
the difference between them was highly
significant statistically (P value=0.0001) as

shown in figure (1).
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Comparison of BMI before and during
pregnancy

BMI during pregnancy 31.04p3

BMI before pregnancy

-76.8021

24 25 26

28 29

30 31 32

Figure (1): Comparison of BMI before and during pregnancy

Table (1): some sociodemographic factors in pregnant women in third trimester

Frequency Percentage
Age rang(years) 15-19 19 6.6
20-24 86 29.9
25-29 84 29.2
30-34 51 17.7
35-39 38 13.2
40-44 7 2.4
45-49 3 1.0
Hb level >11mg/dl 180 62.5
>10mg/dl 67 23.3
<10mg/dl 41 14.2
Residency rural 60 20.8
city 228 79.2
History of smoking non-smoking 239 83.0
smoking 49 17.0
Visiting primary health center no 86 29.9




Mosul Journal of Nursing, Vol. 9, No. 1, 2021 (1-13)

yes 202 70.1

no 119 41.3

History of using folic acid before yes 169 58.7
pregnancy

Taking tea or coffee after meal No 154 535

yes 134 46.5

Table (1) reveals some sociodemographic
factors related to the pregnant women in the
third trimester which shows that the highest
percentage of the women were in the age
group (20-24) years which was (29.9%) and
the highest percentage of women (62.5%) had
Hb level >11mg/dl. The highest percentage of

pregnant women were from urban areas (city)

which was (79.2%) and the highest percentage
of women were non-smokers (83.0 %). The
study reveals that (70.1%) visited primary
health centers and demonstrates that (58.7%)
took folic acid before pregnancy, (53.5%) of
pregnant women consumed tea and coffee

after meals.

Table (2): Effect of taking folic acid before pregnancy on the Hb level index

HB level index
>11mg/dl >10mg/dl | <10mg/dl | Total
Taken of folic acid before| no Count 72 27 20 119
pregnancy
% 40.0% 40.3% 48.8% 41.3%
yes Count 108 40 21 169
% 60.0% 59.7% 51.2% 58.7%
Total Count 180 67 41 288
% 100.0% 100.0% 100.0% | 100.0%

P value=0.010(S)
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Table (2) reveals that the highest percentage of

normal Hb level >11mg/dl was among those

who took folic acid in comparison to those

who did not take folic acid before pregnancy
which was (40.0%); this result is statistically

significant.

Table(3): Correlation between visiting of health Hb level index (P value= 0.224 NS)

HB level index Total
>11mg/dl >10mg/d | <10mg/dl
I

Visiting health No Count 54 23 18 95
center

% 56.8% 24.2% 18.9% | 100.0%

yes Count 126 44 23 193

% 65.3% 22.8% 11.9% | 100.0%

Total Count 180 67 41 288

% 100.0% 100.0% 100.0% | 100.0%

Table (3) clarifies the relationship between
visiting the primary health center and the
Hb level: the highest percentage of the

pregnant women visiting primary health center

(65.3%) had Hb level

>11mg/dl which was

higher than those who did not visit primary

health

centers

(56.8%):;

however,

this

relationship was statistically non-significant.

Table (4): Correlation between smoking and Hb level index (P value=0.05, S)

HB level index with smoking
>11mg/dl >10mg/dl | <10mg/dl Total
History of Non-smoker Count 148 52 39 239
smoking
% 82.2% 77.6% 95.1% 83.0%
Smoker Count 32 15 2 49

% 17.8% 22.4% 4.9% 17.0%

Total Count 180 67 41 288
% 100.0% 100.0% 100.0% 100.0%
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Table (4) demonstrates that the highest
percentage (82.2%) of normal Hb level
>11mg/dl was among non-smoker,

Table (5): Correlation between Drinking tea or coffee after meal with Hb level index

pregnant which was higher than smoker
(17.8%); this relationship was statistically
significant.

HB level index
>11mg/dl | >10mg/dl | <10mg/dI Total

Drinking tea or coffee | no Count 102 37 14 153
after meal

% 66.7% 24.2% 9.2% 100.0%

Yes | Count 78 30 27 135

% 57.8% 22.2% 20.0% 100.0%

Total Count 180 67 41 288

% 100.0% 100.0% 100.0% 100.0%

Table (5) shows that the highest percentage of
Hb level (<10mg/dl) was in those taking tea or
coffee after meals (20%) in comparison to

those not taking tea or coffee after meals
(9.2%)); this relationship was statistically
significan

Table (6) classification of the pregnant women according to their BMI

BMI Index Frequency | Percentage

underweight 14 4.9

normal 57 19.8

overweight 145 50.3

obese 69 24.0

superobese 3 1.0

Total 288 100.0
Table (6) reveals the number and overweight (50.3%) while the lowest
percentage of pregnant women according to percentage of pregnant women  were

their BMI index: the highest percentage were

superobese (1%).
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Table (7): relation between BMI index and Hb level index P value=0.

HB level index
>11mg/dl | >10mg/dl | <10mg/dl | Total

BMlindex | Underweight | Count 11 2 1 14
% 6.1% 3.0% 2.4% 4.9%

Normal Count 33 16 8 57

% 18.2% 24.2% 19.5% 19.8%

Overweight | Count 87 35 23 145

% 48.1% 53.0% 56.1% 50.3%

Obese Count 48 12 9 69

% 26.5% 18.2% 22.0% 24.0%

Superobese | Count 2 1 0 3

% 1.1% 1.5% 0.0% 1.0%

Total Count 181 66 41 288
% 100.0% 100.0%| 100.0%| 100.0%

Table (7) shows that the highest obese pregnant, more than normal and

percentages (56.1%, 22%) of anemia with Hb

level of <10 mg /dl was among overweight and

Discussion

Pregnancy induces several physiological
alterations in most organ systems, which
results in considerable changes in laboratory
test values. For example, obstetricians are
familiar with the lower Hb concentrations in
normal pregnancy (Kalaivani, 2009). Of the
total respondents who participated in this
37.5%

prevalence of anemia obtained in this study

study, were anemic; the overall

underweight pregnant; this relationship was

not significant (P value>0.05).

was nearly equal with a study conducted in
Avrsi, Ethiopia (36.6%) (Obse et al., 2013), But
it is lower than a study conducted in Nigeria
(54.5%) (Olatunbosun et al., 2014) and 87% in
India (Cunningham FG, Leveno KJ, Bloom SL,
Hauth JC, Gilstrap Il LC, Wenstrom KD.
William’s Obstetrics. 22nd Ed. New York:
McGraw-Hill. 2005; p. 762-763., n.d.).

The approximately low percentage of

anemia in the present study may be related to
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adequate diets and more frequent prenatal folic
acid and iron supplementation consumption;
the of and folic acid

provision iron

supplements to pregnant women  will
undoubtedly reduce the overall prevalence of
anemia in pregnant women (Abbas et al.,
2017). In this study, it is obvious to notice that
(58.7%) of pregnant were practicing folic acid
intake; meanwhile, the rest did not take folic
acid at all, and the highest percentage (60.0%)
of normal Hb (level >11mg/dl) was among
pregnant who were taking folate in comparison
to those who did not take folic acid before
pregnancy. This result was statistically
significant. Although some of the pregnant
who were on folic were anemic, this might be
due to the malabsortion of folic or insufficient
dietary intake. One of the studies found no
significant difference among women in their
response to folic acid during all stages of

pregnancy (Garcia-Valdes et al., 2015).

The other cause which might decrease
anemia is prenatal care visits. The study
showed that women had more visits for
primary care (70.1%). In each visit, the women
were encouraged to take their supplements
(Abbas et al., 2017). The highest percentage of
the pregnant women visiting primary health
center (65.3%) had an Hb level >11mg/dl
which was higher than those who did not visit
the primary health center (56.8%), but this
difference was not significant.

The study demonstrated that out of the total
number of pregnant women, 17% smoked and
that the high percentage (82.2%) of normal Hb

level >11mg/dl was among non-SmoKers,

-10-

which was higher than smokers (17.8%); this
relationship was statistically significant.

A study conducted in Poland indicates that

smoking causes lower hemoglobin
concentrations in pregnant women (Garn &
Petzold, 1982). Some researchers have noted
the tendency of a decrease in concentrations of
hemoglobin during long periods of exposure to
smoke and a higher number of smoked

cigarettes daily (Wojtyla et al., 2012).

The study finding indicated an association
between tea or coffee intake and maternal
anemia, the percentage of anemia (Hb <
10mg/dl) was (20%) among those taking
coffee or tea more than those who did not take
tea or coffee (9.2%). Coffee drinking affects
iron bioavailability. By inhibiting absorption,
it is likely to aggravate anemia at times of
increased physiological need or when dietary
iron intake is precarious (Savolainen, 1992).
Coffee is known to contain tannin which can
potentially interfere with
(Munoz et al., 1988). This study estimated that

50.3% and 24.0% of pregnant women were

iron absorption

overweight or obese respectively, possibly due
to urbanization (79.2% of pregnant women
were from city or urban areas) as city life can
be more sedentary than rural life (Wu et al,
2017), food environment, especially fast or
processed foods with low energy expenditure,
low physical activity (Michimi &
Wimberly, 2015). The study demonstrated a

and

low Hb level (less than 10 g/dl) in overweight
and obese pregnant women compared to their
normal- weight and underweight counterparts.

However, this study did not have sufficient



Mosul Journal of Nursing, Vol. 9, No. 1, 2021 (1-13)

resources to demonstrate a statistically
significant difference in Hb levels between
them. The percentage of normal Hb levels was
greater among overweight pregnant. A study

done by University of Florida found 6.1% (0.7

g/dl) lower Hb level in obese women
compared  with  their  normal-weight
counterparts. It is believed that these obese

women have a greater plasma volume than
normal-weight women, so this lower Hb level
may be the result of an even larger plasma
volume expansion in obese women during
pregnancy compared to that seen in non-obese
women. Or it may be related to the inadequate
dietary intake common among
overweight/obese persons as a means of
weight control as well as an intake of foods
with low nutrient density (Ashley et al., 2007).
Abbas et al. in a study that assessed the
association between high BMI and anemia in
432 pregnant Sudanese women reported no
significant difference in Hb level between
normal and obese pregnant women (Abbas et
al., 2017). A significantly higher number of
The

hepcidin

obese women had
conjunction of
(Chetchowska et al., 2016), which decreases

iron absorption from GIT) and enhanced iron

iron deficiency,

increased

transfer across the placenta during pregnancy
even if maternal iron stores are depleted
(Garcia-Valdes et al., 2015) was a likely
explanation for iron deficiency anemia in
the obese pregnant women. Another study by
Garn and Petzoid demonstrated a 0.2 g/dL —
0.5 g/dL higher Hb level in obese pregnant
patients compared to their lean counterparts

during each trimester of pregnhancy. This

-11-

discrepancy may be due to using tricep
skinfold measurement in their study to define
obesity, in addition to including some
underweight patients in the lean group (Garn

& Petzold, 1982).
Conclusion

As previously mentioned, hemoglobin level
can be influenced by many factors. This study
concluded that normal hemoglobin level
during the third trimester was found with those
women who are non-smokers, consume folic
acid supplements, visit their doctor routinely,
and consume less caffeine. On the other hand,
our results showed no significant relationship
between BMI and hemoglobin level. Pregnant
women who smoke, do not consume folic acid
supplements and do not receive routine health

checks develop anemia during pregnancy.
References

Abbas, W., Adam, 1., Rayis, D. A., Hassan, N.
G., & Lutfi, M. F. (2017). Higher rate of

iron deficiency in obese pregnant
Sudanese  women.  Open  Access
Macedonian  Journal  of  Medical

Sciences, 5(3), 285.

Ashley, J. M., Herzog, H., Clodfelter, S.,
Bovee, V., Schrage, J., & Pritsos, C.
(2007). Nutrient adequacy during weight
loss interventions: a randomized study in
women comparing the dietary intake in a

group

traditional food group. Nutrition Journal,

6(1), 12. https://doi.org/10.1186/1475-

2891-6-12

meal replacement with a



Mosul Journal of Nursing, Vol. 9, No. 1, 2021 (1-13)

Chatterjee, N., & Fernandes, G. (2014). “This Garn, S. M., & Petzold, A. S. (1982). Fatness
is normal during pregnancy’: a and hematological levels  during
gualitative study of anaemia-related pregnancy. The American Journal of
perceptions and  practices among Clinical Nutrition, 36(4), 729-730.

pregnant women in Mumbai, India.

o Kalaivani, K. (2009). Prevalence &
Midwifery, 30(3), e56—e63.

consequences of anaemia in pregnancy.
Chelchowska, M., Ambroszkiewicz, J., Indian J Med Res, 130(5), 627-633.
Gajewska, J., Jabtonska-Glab, E.,

o ) . Kumar, K. J., Asha, N., Murthy, D. S,
Maciejewski, T. M., & Ottarzewski, M.

Sujatha, M. S., & Manjunath, V. G.

(2016). Hepcidin and iron metabolism in o )
(2013). Maternal anemia in various

pregnancy: correlation with smoking and ) )
) ) ) ) trimesters and its effect on newborn
birth weight and length. Biological Trace

weight and maturity: an observational
Element Research, 173(1), 14-20.

study. International  Journal  of
Council, N. R. (2010). Weight gain during Preventive Medicine, 4(2), 193.

pregnancy: reexamining the guidelines.
Leung, B. M. Y., & Kaplan, B. J. (2009).

Cunningham FG, Leveno KJ, Bloom SL, Perinatal depression: prevalence, risks,
Hauth JC, Gilstrap Il LC, Wenstrom and the nutrition link—a review of the
KD. William’s obstetrics. 22nd ed. New literature. Journal of the American
York: McGraw-Hill. 2005; p. 762-763. Dietetic Association, 109(9), 1566-1575.

(n.d.). Retrieved July 25, 2021, from

] Maina-Gathigi, L., Omolo, J., Wanzala, P.,
http://www.sciepub.com/reference/44173

Lindan, C., & Makokha, A. (2013).

Gajewska, E., Malak, R., Mojs, E., & Utilization of folic acid and iron
Samborski, W. (2008). Cigarette supplementation services by pregnant
smoking--threat from first days of life. women attending an antenatal clinic at a
Przeglad Lekarski, 65(10), 709-711. regional referral hospital in Kenya.

Maternal and Child Health Journal,

Garcia-Valdes, L., Campoy, C., Hayes, H.,
17(7), 1236-1242.

Florido, J., Rusanova, I., Miranda, M. T.,

& McArdle, H. J. (2015). The impact of Michimi, A., & Wimberly, M. C. (2015). The
maternal obesity on iron status, placental food environment and adult obesity in
transferrin  receptor expression and US metropolitan areas. Geospatial
hepcidin expression in human pregnancy. Health, 10(2).

International Journal of Obesity, 39(4),

Munoz, L. M., Loénnerdal, B., Keen, C. L., &
Dewey, K. G. (1988). Coffee

571-578.

-12-



Mosul Journal of Nursing, Vol. 9, No. 1, 2021 (1-13)

consumption as a factor in iron

deficiency anemia among pregnant
women and their infants in Costa Rica.
The American Journal of Clinical

Nutrition, 48(3), 645-651.

Napierala, M., Mazela, J., Merritt, T. A.,, &
Florek, E. (2016). Tobacco smoking and
breastfeeding: effect on the lactation
process, breast milk composition and
infant development. A critical review.
Environmental Research, 151, 321-338.

Obse, N., Mossie, A., & Gobena, T. (2013).
Magnitude of anemia and associated risk
factors among pregnant women attending
antenatal care in Shalla Woreda, West
Arsi Zone, Oromia Region, Ethiopia.
Ethiopian Journal of Health Sciences,
23(2), 165-173.

Olatunbosun, O. A., Abasiattai, A. M., Bassey,
E. A, James, R. S, Ibanga, G., &
(2014). of

anaemia among pregnant women at

Morgan, A. Prevalence

booking in the University of Uyo

Teaching Hospital, Uyo, Nigeria.

BioMed Research International, 2014.

-13-

Savolainen, H. (1992). Tannin content of tea

and coffee. Journal of Applied
Toxicology, 12(3), 191-192.

https://doi.org/10.1002/JAT.2550120307

Tolentino, K., & Friedman, J. F. (2007). An
update on anemia in less developed
countries. American Journal of Tropical
Medicine and Hygiene, 77(1), 44-51.

VanderJagt, D. J., Brock, H. S., Melah, G. S,
El-Nafaty, A. U., Crossey, M. J., &
Glew, R. H. (2007). Nutritional factors
associated with anaemia in pregnant
women in northern Nigeria. Journal of
Health, Population, and Nutrition, 25(1),
75.

WHO, W. H. O. (2012). Guideline: daily iron

and folic acid supplementation in

pregnant women.

C., Gluszek, L., Bilinski, P.,
Paprzycki, P., & Warzocha, K. (2012).
Smoking

Woijtyla,
during pregnancy—
hematological observations in pregnant
women and their newborns after delivery.
of and

Annals Agricultural

Environmental Medicine, 19(4).



