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Abstract

The present study was carried out from February 2014 until February 2015,

at Halabja governorate, and include (60) sixty pregnant women who were

regularly visiting the clinical center “maternity hospital”, and the investigation

aimed to evaluate and study the nutritional and healthy state of pregnant women by

estimating the hematological tests. The cases were divided into three groups
according to pregnant ages A(16- 24) , B(24- 32) and C(32-41)years, and the period

of study take last 5 months for pregnant women and first postpartum.

The results of our study summarized as following:

1.

2.

Generally gestation weight gain were between 4-14 Kg for three groups, and
means of weight gain for each (three) group; A, B, C were 9.70, 9.06, 8.62
kg respectively.

All hematological parameters (CBC tests) of pregnant women during last
five months and first postpartum month As the general, the mean +SEM;
results of WBC, RBC, PLT, Hb, PCV, MCV, MCV and MCHC were 8.88
+ 0.12 (10%/uL), 4.1+ 0.02 (10°/uL), 224.05 +2.84 (10°/uL), 12.05+
0.07(mg/dl), 36.77+ 0.20 % and 90.1+ 0.44 (fl), 29.53+ 0.15(pg) and
32.81+ 0.08 (g/dL) respectively.) as the result of increasing the blood volume
during pregnancy which leads to physiologic anemia.

The serum iron level ranged between 86.32- 97.84 ug/dl during last 5 months

of pregnancy.
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4. Lipid profile results were variable during the period of last 5 month of
pregnancy, and as total means volumes of each TG, TC, HDL, LDL and
VLDL were, 176.60, 205.61, 53.28, 117.33 and 80.51 mg/dI respectively.

INTRODUCTION
Halabja as this study conducted is a town in Kurdistan-Iraq, located about 240 km
north - east of Baghdad total population in 2013 was 117,000 capita
(http://krg.org/articles). Total deliveries of Halabja in 2014 was 2380 newborns and
23 dead newborns, normal delivery was 1474 and 912 cesarean delivery. While in
2015 deliveries were 2400 babies (Halabja maternity hospital).

Pregnancy period divided into three time, called trimesters. Many
physiological, biochemical and physical changes occur in normal pregnancy as well
as some of complications may impact nutritional and health status including heart
burn, constipation, anemia, edema, nausea and vomiting (Ministéri, 2005).
Maternal and child health is an important problem of public health, influencing the
development of the family and the community (Victoria et al., 2001). During
pregnancy, women face a higher risk of developing gestational diabetes, gestational
hypertension, as well as preeclampsia. The external risk factor for pregnant women
and newborn health comes from unbalanced nutrition for pregnant women, besides
many other factors such as mother age, height, and weight, smoking, consuming of
alcoholic beverages, and other social factors (CDC, 2005).

The research project aimed to study and evaluate the nutritional and health
status of pregnant women in Halabja town. Some inquisitive points concluded on
the subject are given below:

1. Random selection cases for pregnant women are chosen at the different age,
living standard and number of pregnancies or multigravida.

2. To perform questionnaire regarding the amount of food intake, food quality
and the necessary information of previous pregnancies.

3. To evaluate some parameters and hematological tests of pregnant women.
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Complications and changes during Pregnancy:

Gestational complications, with unfavorable outcomes for mothers and
children, have also been associated with both insufficient and excessive gestational
weight gain. Among these outcomes low birth weight, microsomal, preterm birth,
cesarean and maternal diabetes and hypertension are prominent (Crane et al., 2009;
Frederick et al., 2008).

Anemia is having lower than the normal number of healthy red blood cells.
Treating the underlying cause of the anemia will help restore the number of healthy
red blood cells. Women with pregnancy related anemia may feel tired and weak.
This can be helped by taking iron and folic acid supplements. Health care provider
will check your iron levels throughout pregnancy (CDC, 2014). In a healthy
pregnancy, there are considerable changes in the composition of blood brought
about by an increase in total blood volume and hemostatic changes which help to
prevent hemorrhage at delivery. Plasma volume increases by at least 40% and there
Is an increase in red cell mass of 18-25%, providing the iron status is normal. This
affects the hemoglobin level which reaches a physiological low at 32 weeks’
gestation. In women with good iron stores the hemoglobin returns to a normal level
within two to three weeks postpartum (WHO, 2002).

Gestational diabetes mellitus (GDM) is defined by the American Diabetes
Association (ADA) as any degree of glucose intolerance with onset or first
recognition during pregnancy (ADA, 2012).

Pregnancy is accompanied by significant variations in maternal lipid
metabolism (Stock and Metcalfe, 1994). Increase in maternal lipid profile during
pregnancy differs with trimester. It has been observed that the concentration of
serum total cholesterol, serum triglyceride, high-density lipoprotein (HDL) and low
density lipoprotein (LDL) in normal pregnant women increased with increasing
gestational age (Fahraeus et al., 1995; Jimenez et al., 1988; Potter and Neste,
1979). Wald and Guckle, (1988) observed that the increase in the maternal lipid
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profile in the third trimester is due to the maternal switch from carbohydrate to fat
metabolism which is an alternative pathway for energy generation due to high
energy demand.

The hematological indices of an individual to a large extent reflect their
general health (WHO, 2004). It is also acknowledged that for comparisons between
individuals and with reference data in a clinical diagnostic situation, it is necessary
to consider the normal variations due to sex, age, and breed in order to increase
diagnostic precision (James et al., 2008). In normal pregnancy the hematological
indices of an individual to a large extent reflect their general health (WHO, 2004)
and many studies such as Osonuga et al., (2011) and Shaw et al., (2010) have
identified the hematological indices of the pregnant woman as one of the factors
affecting pregnancy. Anemia (low hemoglobin) is a widely identified
hematological abnormality (CDC, 2005) and it is also associated with adverse
pregnancy outcome (Garn(a) et al., 1981).

Methods:

This study conducted from February 2014 until February 2015 by randomly
taking 60 cases (Pregnant women) in Halabja governorate center hospital delivery
and children and Anab hospital. In this study cases were randomly selected for the
purpose of conducting the study during pregnancy in about the middle pregnancy(
2nd Trimester period) until the end of pregnancy (at birth) and also for one months
after birth. The cases were divided into three categories based on age and gestation
period:

1- The pregnant women, at 16 to 23 years of age.
2- The pregnant women, at 24 to 32 years of age.
3- The pregnant women, at 32 to 41 years of age.

And, at five month of pregnancy every month recorded changes in variables

until birth and one month after birth (6 moths).
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Hematological Measurements: An aliquot of blood was immediately taked
and mixed with (EDTA) as an anticoagulant. These blood samples were analyzed
for blood parameters using a full automated hematological analyzer (Celltac-a
MEK-6400k, Nihon Kohdin Corporation, Tokyo, Japan) according to the
manufacturer's protocol. The hematological parameters (WBC, RBC, MCH, MCV,
MCHC, HB, PLT, and PCV) were analyzed on the same day were the blood
samples collected (Nazli, 2010).

Lipid Profile Tests:

Determination of Total Cholesterol (TC):The enzymatic colorimetric
method was used for total serum cholesterol determination using Elitech Diagnostic
kits (France) (Liu and Lawn, 1995).

Determination of Triglyceride (TG):The Enzymatic colorimetric test was
used for serum Triglyceride determination using standard Elitech Diagnostic’s kits
(France) (Bar et al., 2002).

Determination of HDL:The cholesterol HDL was estimated using Kit
(ELITech), and autoanalyzer (FLEXOR EL200, ELITech clinical systems), (Zhao
et al., 2000).

Determination of LDL :LDL was determined by applying Friedwald et al.
(1972) formula; LDL (mg/dl) = Total cholesterol - HDL — TG/5.

Determination of VLDL :VLDL level was determined by derivation from
the following formula (Lorentsen and Henriksen , 1998):

VLDL cholesterol (mg/dl) =Triglycerides/5.

Serum Iron:The Serum iron was estimated using the Kit (BIOLABO), The
enzymatic colorimetric method was used Serum iron concentration. (Douglas et al.,
1984).
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Diagram 1: Tests measurements of the study design:

pregnant women

—

Hematological parameters

Serum lron

] ] Complete blood count(CB():
Biochemical - WEC * MCH
parameter + RBC * MCV
* PLT * MCHC
* Hb * Pcv
Lipid profile:
* HDL *TG
* LDL * VLDL
*TC

* WBC: White Blood Cells , RBC: Red Blood Cells, PLT: Platelets , HB:
Hemoglobin, PCV: packed cell volume, MCV: Mean Corpuscular Volume , MCH:
Mean Corpuscular Hemoglobin , MCHC: Mean Corpuscular Hemoglobin
Concentration, TG: Triglyceride ,TC: Total Cholesterol, High-density lipoprotein
(HDL), Low-density lipoprotein (LDL), Very low density lipoprotein (VLDL).

RESULTS:

The demographic and reproductive characteristics of the cases subjects
investigated are summarized in (Table 1). Barqi, (2011) reported, the weight gain
of underweight pregnant women in Sulaimani city-Iraq, reached to 18 Kg, and the

overweight pregnant women reached to 6.8-11.4 Kg.
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Table 1: Information and distribution of cases (pregnant women).

Group Variables Frequency Percentage
Age of 16- 24 18 30 %
pregnant 24- 32 25 41.7 %
Women (year) 32-41 17 28.3%
primigravidas
Multi parity  1- 24 40 %
Parity 3 22 36.7 %
> 14 23.3%
3
delivery Normal _ 49 81.7 %
Cesarean section 11 18.3 %
Gestational
weight - 4- 14 kg -
gain(GWG)
Education of Illiterate 16 26.7 %
pregnant Read &write 37 61.7 %
women College 7 11.6 %
: High 4 6.6 %
'Zggﬁoeré;)fe Medium 43 717 %
low 13 21.7 %

Figure 1 shows, the weight of postpartum women, return to amount of
plasma and fat stores gestation weight gain, and this fat stores decrease with
breastfeeding (suckling) of infants. However, after birth, the second group swiftly
return to their normal weight before pregnancy while the first group does not get
their pre-pregnancy weight easily. The weight increase in the third group was less
from the other two groups.
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> 1 th
Means of weight(kg) 5 month 6 7 8 9 mom
Age of groupes postpartum
e A1 16-2 Ay earS 60.24 62.27 64.71 66.56 67.94 62.22
—B:24-32years 69.6 71.38 73.22 74.9 76.15 70.36
C:32-41years 7271 74.83 76.2 77.96 79.23 73.84

Figure 1: Curves changing of weight (Kg) during six months for three age
groups of pregnant women.

Changes of hematological parameters in pregnant women:

The aim of the present study was also to evaluate the hematological
changes/variation that occur during normal pregnancy. From the presented results in
Figure 2 and 3, showed that there were a difference in the PCV and Hb tests groups
when compared between the different age groups (the total means Hb & PCV of
three groups A, B, C respectively were 11.96, 12.18, 11.96 mg/dl and 36.65, 37.18,
36.28 %) and the results were unstable during months of pregnancy. The greater Hb
and PCV were recorded by group B, but in general there were in normal rang in this
study. This findings were in agreement with those of James et al. (2008); WHO,
(2004). The decrease in PCV and Hb may be due to increase in plasma volume
during pregnancy which causes hemodilution, hormonal changes, and conditions that

promote fluid retention and iron deficiency (Ichipi-Ifukor et al., 2013).
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Hemoglobin
13
12.5
12
11.5
11
10.5
Means Means Means Means Means Means
5 month 6 7 8 9 postpartu
mHb: mg/dl - A 11.47 11.75 11.79 11.98 12.57 12.15
®m Hb: mg/dl- B 12.2 12.18 11.84 12.2 12.47 12.2
Hb: mg/dI-C 11.88 11.58 11.66 12.09 12.49 11.95

Figure 2: Curves changing of Hemoglobin (mg/dl) during six months for three

age groups of pregnant women.

s 3
_g 37 S
o 36
3 35
2 34
b 33
E Means Means Means Mean Means Means
® 5 month 6 7 8 9 postpartum
[ |
B PCV%-A 36.42 35.71 35.81 36.61 38.59 36.76
PCV%- B 37.69 37.25 36.35 36.51 38 37.25
B PCV%- C 36.35 35.01 35.33 36.95 37.31 36.4

Figure3: Curves changing of packed cell volume (%) during six months for
three age groups of pregnant women.

The results of CBC count Convergent those; Osonuga et al., (2011); Wahed
et al., (2008). Table 2, showed the result of CBC tests at second trimester, third
trimester and post-partum of pregnant women. The results shows that the means of
most CBC tests (RBC, PLT, Hb, PCV, MCH, MCV, MCHC) were slightly
decreased in third trimester in comparison with the second trimester, yet the WBC
value inversely slightly increased at the second trimester. A result of blood volume
increasing the blood concentration diluted (WHO, 2005).
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Table 3: Data of CBC tests during last 5 months of pregnancy and

postpartum.
Variabl |pregnanc| 5mon 6montl 7mont | 8mont | 9mont | postpar Total
e y th h h h tum
Mean | 8.49 | 933 | 926 | 881 | 885 | 855 | 8.88
WBC
white | % * 1 4038| +022] +028| +027 | 012
Blood Error 0.32 029 | — - - - -
Cell) M'rr‘T']m“ 22 | 55 | 39 5.3 13 3.9 13
(10%/uL) .
Maxim
- 15.7 | 188 | 247 | 124 | 157 | 146 | 247
Mean | 4.1 | 404 | 406 | 4.08 | 419 | 4.15 4.1
RBC Sl * 1 4004| +006| +0.06| +0.06 | +0.02
Error 0.05 0.05 | ~ - - - -
(Red Minimu
Blood Y 335 | 336 | 353 | 3.15 | 343 | 337 | 3.15
Cell) Maxim
(10%/uL) o 57 | 57 | 501 | 53 | 491 | 5235 5.7
213. | 220. | 222.6 | 224.0| 230.7 224.0
Mean ) 3 6 9 4 233.63 5
PLT| std. + | 462
+ + + + +
(Platiat| Error | 637 | 7 | ¥681| 7.09 | 685 | 1814 | 1284
e) | Minimu
(10°/uL) " 121 | 121 | 112 | 103 | 117 134 103
Mj;:m 337 | 381 | 370 | 354 | 370 | 432 | 432
11.8
Mean | 119 | “.° | 1177 | 1212 | 1248 | 1215 | 1205
Hb| Std. + +
+0.15| +0.18 | +0.18 | +0.16 | +0.07
(Hemog Error 0.13 | 0.16 > 8 8 0.16
lob-in) | Minimu | oo | g5 | g4 9.1 10 987 | 88
(mg/dL) m
Mjr’:m 144 | 151 | 151 | 151 | 153 | 149 | 153
PCV 369 | 36.1
M . 7 7.92 . 77
(Peaked ean . o~ | 3593 | 3673 | 37.92 | 3695 | 36
Cell Std. + +
+ + + + +
Velyme| Error | 045|954t S0 | £0>3 ) 2054 2045 | 2020
Q00 I diaujivyaliiiiall.cUu. ATu CUIITCITIICT I'apcl \JUIy, LUJ.I}




Ol 38 Aaele Aowe Journal of Garmian University e ydS S38915 yk8sS
) Minimu' |50 2 | 283 | 283 | 285 | 306 | 303 | 283
(%) m
MS;:m 455 | 447 | 447 | 455 49 44.6 49
MCH | Mean 299'2 Zzﬁ 29.13 | 29.88 | 29.89 | 29.42 | 29.53
cOtAeas: St * | 4040/ +033] +032| +033 | +0.15
pu Error | 0.41 | 0.40 | = 70| T2 FEes ) U2 2L
ular Minimu
Hemogl s 201 | 217 | 211 | 221 | 216 23 20.1
obin Maxim
(pg) o 35 | 334 | 34 | 345 | 334 | 333 35
Mean 912'0 9%0 88.8 | 90.42 | 90.83 | 89.45 | 90.1
MCV
+ +
(Mean Std. t1.2) 11 +1.21 | +1.03 | £+095| +0.88 | +0.44
Error 3 8
Corpuse o ima
ular s 662 | 685 | 659 | 67.4 63 675 | 65.9
Volume 1= im | 109, | 105
) (fL) ' | 1109 | 106.2 | 104.8 | 100.8 | 110.9
um 2 8
MEHC T \ean | 321 | 328 | 3798 33.07| 3293 | 32.88 | 32.81
Mean 9 5
Corpusc Std. t t
+ + + + +
| brver | 037 | o1y | £0-21| £017| £0.19| £015 | £0.08
Hemogl ini
gy Minimul - 0\ 296 | 301 | 284 | 292 | 308 | 274
obin m
Concen Maxim
tration | @ 413 | 354 | 413 | 358 | 37.1 35 413
um
(g/dL)

Figure 4 shows, there is a significant difference in the three groups through
the following up process of the pregnant in this study (p< 0.05) and normally the
serum iron variable during the six months. But the means low level iron in serum
was 86.63 pg/dl group A and high level was 96.95 pg/dl in group C. so the greater

level serum iron was in greater age (32-41years) and low level serum iron was in
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younger pregnant women (16-24years). In all groups, serum iron decreased in
post-partum. As shown in Table 15, serum iron level in last 5 months of pregnancy
almost increased but in postpartum decreased, and Table 16, show serum iron in the
second trimester (85.41 pg/dl), third trimester (93.57 ug/dl) this change refer to
storage iron in neonatal after birth and obstetric hemorrhage (WHO, 2001).

During pregnancy, in women with adequate iron stores at conception, the
serum ferritin concentration initially rises, followed by a progressive fall by 32
weeks to about 50% pre-pregnancy levels. This is due to hemodilution and
mobilization of iron. The levels increase again mildly in the third trimester (Asif et
al, 2007).

120
100
80
5 60
» 40
= 20 1
c O #
o
= 5 6 7 8 9 1 Total
g month | month | month | month | month | month
= after
w birth
B Age- (16-24) Mean | 79.98 | 87.07 | 93.26 | 93.57 | 89.09 | 76.27 | 86.63
® Age- (24-32) Mean | 95.17 92.1 9264 | 92.27 | 99.92 914 93.95
Age — (32-41) Mean| 97.4 89.58 | 100.07 | 106.27 | 1034 | 83.37 | 96.95

Figure 4: The means of serum iron during six months for three groups
pregnant women.

Figure 5, 6 and 7 have shown data’s means of Triglycerides (TG), cholesterol
(TC) and HDL in three groups of age during 6 months. TG and TC were increased
with the increased of the age category in the blood serum, generally during last 5
month of pregnancy were increased but in postpartum decreased. The increase was
more in the first group (A) and the third while the second groups were more
balanced through the changes. However, the level of HDL were conversely with TG

and TC results which decrease with increased of age and gestation period.
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The changes in TC and TG had a direct relationship with women's age and
months of pregnancy, i.e. the older the pregnant, especially in the last months, the
reason can be the composition of fatty tissue under the skin of the fetus and also the
use of fat in the composition of breast milk (Bayhan et al., 2005). But in general, as
average, HDL decreased during pregnancy and even postpartum. The average of the
second group was larger than the other two groups.

The means for three groups of TG (159.11 , 174.24 and 223.13 mg/dl
respectively), TC (204.70, 214.64 and 223.17 mg/dl) and HDL (53.98, 56.03 and
54.45 mg/dl).

Table 4, shown changed lipid profile during second, third and post-partum.
There was difference presence between three stages of pregnant women, but it was
non-significant and the level of mean lipid profile unstable.

The increase of serum lipids through pregnancy in general and during
pregnancy induced hypertension in particular is described in a number of studies.
Worldwide diverse studies have reported (Sattar et al., 1997; Seely and Solomon,
2003; Turpin et al., 2008) elevated lipid levels in pregnancy induced hypertension
patients. Some earlier studies reported that the striking changes in the lipid profile
in normal pregnancy is serum hypertriglyceridemia, which may be as high as two
to three folds in the third trimester over the levels in non-pregnant women .

Convergent results were reported by Bayhan et al., (2005); Nazli, (2010) in
Pakistan. Their studies were aimed to estimate changes in lipid profile, serum

levels of normal pregnancy.
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220 S  TN~— —
Q) 200 —_—
o —
140 ~
120
100 —
5 month 6 7 8 9 postpart | 1o
um
—TG(mg/dl)- A | 15095 | 157.79 | 15697 | 18565 | 17167 | 13098 | 159.11
——TG(mg/dl) -B| 17227 | 17599 | 191.97 | 17095 | 1573 | 17675 | 174.24
—TG(mg/dl) -C| 21143 | 200 | 23823 | 23991 | 23578 | 207.93 | 22313

Figure 5: The means of TG during pregnancy and postpartum.

250
© 230 e
| . \/
) 210
Q2 190 =
(o]
i o 170
(&)
150
Mean | Mean | Mean | Mean | Mean | Mean | Mean
5month| 6 7 8 9 pOStr‘:la”“ Total
(mg/dL) (mg/dL)
—TC-A (mg/dL) 182.31 | 206.25 | 220.65 | 2145 212.81 | 189.97 | 204.7
—TC-B(mg/dL) 192.86 | 207.23 | 22345 | 237.1 2171 209.68 | 214.64
——TC-C(mg/dL) 196.03 | 216,69 | 230.18 | 24333 | 2338 | 21658 | 223.17

Figure 6: The means of TC during pregnancy and postpartum.

65

60 — =
D B e N ————
T 50 DS

45

40

Mean Mean Mean Mean Mean Mean
5 month 6 7 8 9 postpartum

——Seriesl 62.55 52.8 59.36 48.74 50.1 50.64
— Series2 57.76 58.25 57.88 55.87 52.77 53.68
—Series3 55.87 50.56 56.23 55.6 56.86 50.73

Figure 7: The means of HDL during pregnancy and postpartum.
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Table 4: Data of lipid profile, for pregnant women.

variables pr[zz;;?ngcy Mean Es;‘tgdr ;;g{%ts Minimum | Maximum
Triglycerides | Second 17161 8.78 | N.S 77 380
(TG) Third  1173.98| 7.29 | N.S 57 440
(mg/dL)  bostpartum | 184.12| 7.49 | N.S 79 327
Total Second |205.22| 6.23 N.S 130 430
Cholesterol Third 1194.23| 571 | 0.05 65 332
(Mg/dL)  postpartum |217.38| 471 | N.S 140 305
Second | 5158 | 1.79 | N.S 28 87
HDL (mg/dL) | Third | 5532 | 159 | N.S 17 78
Postpartum | 52.93 | 1.58 N.S 30 89
Second 12046 | 571 | N.S 48 292
LDL(mg/dL) | Third 104.15| 471 | N.S 29 220
Postpartum | 127.43 | 4.05 | N.S 65 195

Second | 34.18 | 1.75 | N.S 15.00 76.00

VLDL(mg/dL) | Third | 7603 | 3.06 | N.S | 40.00 187.00
Postpartum | 131.32 | 3.59 | 0.05 65.00 189.00

* S.E.M: Standard Error of Mean, N.S: p<0.05 :not significant.
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