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RESULTS

Oour study group included 100 pregnant mothers at
delivery and their corresponding newborns. The individual
data of this group are shown in appendix. They included
maternal and neonatal characteristics, as well as,hemato-

logical and biochemical parameters.

TABLES AND FIGUREB @

* Table (1) demonstrates the mean values of maternal

characteristics.

* Table (2) demonstrates the mean values of neonatal

characteristics.

* Table (3) shows the mean values of maternal-
neonatal hematological and biochemical parameters at
birth compared to each other. The mean value of cord S.
vit. A (pg/dl + SD) was 23.1 % 4.4 pg/dl and ranged from
13.2 to 33.9 ug/dl. Plasma RBP was measured in 57
newborn infants only. The mean value was 2.3 + 0.8 mg/dl
and ranged from 1.2 to 4.5 mg/dl. The mean values of
plasma vit. A and RBP in cord blood were much lower than

the corresponding levels cobtained from their mothers.

The mean value of S. vit. A in maternal (mat.) venous
blood was 34.6 + 5.9 pg/dl and ranged from 21 to 49.6
pg/dl. Mean plasma value of RBP in mothers was 3.5 + 1.0

mg/dl, that ranged from 1.2 to 5.8 mg/dl.
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biochemical parameters. Significant correlations have been
found between mat. serum vit. A (s. vit. A) and mat. age,
height, MAC, and serum RBP (s. RBP). Similar findings were
reported between mat. s. RBP and mat. parity, hemoglobin,

hematocrit, and s. vit. a.

* Table (5) demonstrates the neonatal correlation
matrix between different neonatal characteristics,
hematological and biological parameters. There were
significant correlations between cord serum vit. A (s.
vit. A) and all neonatal parameters. Regarding cord serunm
RBP (s. RBP), significant correlations were shown with all
neonatal parameters except head circumference, fetal

hemoglobin and hematocrit.

Fig. (4 & 5) represent the significant correlations

between the birth weight and cord serum vit. A and RBP.

Fig. (6 & 7) demonstrate similar significant
correlations between fetal hemoglobin and cord serum vit.

A and RBP.

* Table (6) shows the correlation matrix between some
maternal and neonatal parameters. Maternal serum vit., A
had significant correlations with ecalf circumference and
cord serum vit. A of corresponding newborns. Also, mat.

serum RBP correlated significantly with cord serum RBP.
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% Table (7) shows the influence of maternal age and
parity on plasma vit. A levels in mat. Vvenous and cord
blood. We divided the mothers into two parity groups (1st
and 2nd paras, and 3xrd paras and more) and into three age
groups (< 25 Yr, from 25 to 29 yr, and 30 yr and more).
The ANOVA indicated a significant difference in mat. S.
vit. A levels befween the 3-age groups 1in women with
parity < 2 and in the entire group (P <0.02). This
relationship was not observed in cord S. Vit. A. When we
applied the T test between the 2-parity groups, we found
insignificant difference between plasma Vit. A values in
mat. venous and cord blood. Accordingly, mat. age and

parity have no affection on neonatal plasma vit. A values.

* Table (8) presents the affection of mat. age and
parity on serum levels of RBP. The difference between the
two parity groups was statistically significant (P <0.02)
in mothers aged 30 Yyr or more. Low parity group had a
higher RBP level than the high parity one. Also, a
significant difference in mat. S. RBP levels was found
between the 3-age Jroups in women with low parity (P
<0.05). There was no influence for mat. age and parity on

cord S. RBP.

* Table (9) demonstrates maternal and neonatal vit. A
and RBP distribution according to residence. Sixty-one

percent of mothers came from rural areas and 39% belonged
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to urban places. The mean plasma values of vit. A of
mothers were 33.4 + 5.2 pg/dl in rural areas and 36.5 *
6.2 ug/dl in urban areas. The difference was statistically
significant (P <0.01). The corresponding mean values of
cord S. vit. A were 22.2 %+ 3.9 pg/dl and 24.4 + 4.8 ug/dl
respectively. The difference was statistically significant
also (P <0.02). No significant differences have been found

between plasma levels of RBP in mat. venous or cord blood

according to residence.

Fig. (8) illustrates the distribution of mean plasnma
values of maternal and neconatal Vit. A according to

residence.

Fig. (9) illusrates the distribution of mean plasma

values of mat. and neonatal RBP according to residence.

* Table (10) demonstrates that 74% of the study group
belonged to low social class (LSC) and the remaining 26%
belonged to middle social class (MSC). The mean values of
mat. S. Vit. A were significantly different (P <0.05}
between the two social classes. The corresponding cord S.
vit. A levels were also significantly different (P <0.02).
No significant differences have been found between plasma
levels of RBP in mat. venous or cord blood according to

residence and socilal class.




-110~-

Fig. (10) illustrates the distribution of mean plasma

values of vit. A in mat. venous and cord blood according

to social class.

Fig. (11) shows the distribution of mean plasma

values of RBP in mat. venous and cord blocd according to

social class.

* Table (11) shows insignificant difference in birth

weight (P> 0.4) between rural and urban areas.

* Table (12) shows a statistically significant
difference in birth weight (P < 0.05) between different

social classes.

* Table (13) shows the influence of fetal sex on some
neonatal parameters. No significant influence has been
found on birth weight, cord S. vit. A and cord S. RBP
levels. On the other hand, significant differences have
been reported in P.I. (P <0.04) and fetal Hb (P <0.04)
between male and female infants. Male neonates have higher
values of P.I and Hb.

* Table (14) indicates significant differences in cord
serum total protein (s. Tot. Ptn) and serum albumin (s.
Alb) between different levels of birth weight (P < 0.001
and P < 0.004 respectively). We classified birth weight
into 3 groups (< 2.5 kg, from 2.55 to 3.5 kg, and > 3.5
kg) . The t test for each two groups indicate a significant
difference also, except in S. Alb between the 2nd and 3rd

group (P < 0.08).
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% Table (20) shows the relationship between birth
weight and ponderal index (p.I.), and different levels of
cord S. vit. A (< 21 pg/dl, from 21 to 24.9 ug/dl, and 25
pg/dl and more). The ANOVA indicated significant differ-
ences in birth weight (P < 0.001) and P.I. (P <0.03)

between the 3-Vit. A levels.

* Table (21) demonstrates the significant difference in
cord blood hemoglobin (P < 0.001) and hematocrit (P<0.001)

between the 3-levels of cord serum vit. A.

* Pable (22) shows the statistical difference in cord
serum total protein, serum albumin, and serum RBP between

the 3-levels of cord serum vit. A (P <0.001).

* Tables (23 and 24) represent the influence of mat.
anthropometric measurements as independent factors on
birth weight, cord s. Vit. A and RBP. as dependent
factors. We have two groups of mothers according to body
mass index (BMI) (normal and high) and three groups
according to percentiles of mid-arm circumference (MAC)

(< 25th percentile, 25th-75th percentile, and > 75th
percentile) There was no significént difference 1in the
neonatal factors between the 2-BMI groups or the 3-MAC

groups.
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Table (1) : Mean + S. D.* and range of
maternal: characteristics

72.3+14.4

143 -176

* 8. D. Standard deviation

** MAC = Mid - arm circumference
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Table (2) :Mean + S. D. and range of neonatal characteristics at birth .

b e

et
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23

teihl

' Cire.

1.6 - 4.7

Circumference

497+ 2.4

43 - 54

" MAC = Mid-arm circumference

28.5-39

328+21

26 -37.5

10.5+1.3

7 -13.5

109 + 1.3

1120

R

oo

St



-116-

Table (3) :Mean + S. D. and range of maternal-neonatal
biochemical parameters at birth.

hematological and

a. Hemoglobin

b. Hematocrit

c. Total protein

d. Serum albumin
e. Vitamin A

f. Retinol - binding protein

346+ 59
21 -49.6

23.1 +4.4
13.2 - 33.9
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Fig. 3 ¢ A histogram of the distribuation of RBP values
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Table (4) : Correlation matrix between different maternal anthropometric,
hematological & biochemical parameters

Total number (n) = 100

Critical value ( 2 - tail, 0.05) = +_0.196
* Except RBP, n = 63

Critical Value = +/_0.248

**BMI = Body mass index

N. B. Underlined data = Significant correlations .

2




Table (5) : Correlation  matrix

between different

matological & biochemical parameters .

neonatal

anthropometric, he-

Total number (n) = 100

Critical value ( 2 - tail, 0.05) = +/_0.196
* Except RBP, n = 57

Critical Value = +/_0.248

** P |, = Ponderal index

N. B. Underlined data = Significant correlations .

TRy
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Fig. 4 : A plot of birth weight values
against cord serum vit. A concentrations
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Fie. 5 : A plot of birth weight values
= )
against cord serwmn RBP concentrations
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ig. 6

. A plot of fetal hemoglobin
concentrations against cord serum vit. A
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Fig. 7 : A plot of fetal hemoglobin
concentrations against cord serum RBP
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Table (6) : Correlation matrix between different maternal & neonatal anthropometric,
hematological & biochemical parameters .

Total number (n) = 100

Critical value ( 2 - tail, 0.05) = +/_ 0.196

* Except RBP, n = 55

Critical Value = +/_ 0.265

N. B. c:&ﬁ.::ma data = Significant correlations .
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Table (7) : Mean serum levels of Vitamin A
cording to maternal age and parity .

s i e P R

in

R

maternal venous and cord blood ac-

R R N A RN A P A %&W
5 4
- 3

i Maternal < 2

age (yr)

] Zm.E..:.w.~.<m.:ci .
| blood:

DR
<25 30 327441
_ 16 33.1+42
7 383475
53 3354351
4.3
< 0.02
%

30 224148
16 239+43
7 226462
53 229+46

Zmuzos m_o:_:noa‘..‘ -
» = Significant.
ANOVA = Analysis of varionce .

6

23
18
47

<

353+78
347 +74
372+ 53
357+72

0.7
<0.5
NS

223 +48
227 +43
24.4 £ 3.2
233141

11
0.3
NS.

36
39
25

100

36
39
25
100

33.1 + 4.8
34.1 + 6.3

34.6 + 6.2
47

22.4 + 4.6
232 + 4.2
23.9 + 4.5
23.1 +4.3
0.9

T ot S R

-1.2 >{.1 NS
-0.8 > 0.2 NS,
0.4 >0.3 N.S.
-1.0 > 0.1 N.S.

0.1 >0.4 N.S.
0.8 >0.2 N.S.
-0.9 >0.1 NS,
-0.8 >0.2 N.S.
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Table (8) : Mean serum levels of RBP in maternal venous and cord blood
according to maternal age and parity

....,_uA\V\\\\\\N.”ugEE&-.-.a\r.ﬂé-v.EE?WD‘..b....\F.,._w.ﬁuuv.n¢.1“QEV‘MN.%EV;&E.S@H\..A«ﬁFP&W#&NV(&EN....,..?/f.,ffﬂ.g...g.u...r.m/éa?zvgf
Maternal
age (yr) - -

AN i B T S S S o R R 3

—_— =

il Maternal venous
| blood
o

<25 33+09
10529 37 +08
430 - o 43 +04
[ Total L 36+ 08

W W
n ot in
I+ 1+ H+ W
l—
- o v b

o
N

<0.05
*

Z
in

]
R ..3«%ﬂ%ﬁnﬂ“%&%m&wm".ﬁ.ﬁHnﬂ.&&&ﬁnﬁ"ﬁﬁ.ﬁ&uﬂ«“ﬂﬂ%ﬁ&»ﬁfﬁm«»"»uz.g“g&"u‘«“«%%ﬁ@ﬁrA P A o

» = Significant.
ANOVA = Analysis of variance .
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Table (9) : Distribution of maternal and cord serum Vitamin A and

RBP according to residence

334452
34+ 1.0

N N N D N N A S

* Significant
N.S. = Non Significant.

'S.Vit. A
* S. RBP

Serum Vitamin A

I

Serum retinol -binding protein

MR




Fig. (8)
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Fig. (9)
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Distribution histogram of maternal and neonatal
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Table (10) : Distribution of maternal and cord serum Vitamin A
and RBP according to different social classes .

251+ 4.9
24+ 08

* Significant
N.S. = Non Significant.

'S.Vit. A = Serum Vitamin A
*'S. RBP = Serum retinol -binding protein
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Fig. (10)
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Table (11) : Birth weight distribution according to residence .

N.S. = Non significant.

Table (12) : Birth weight distribution according to social class .

R A P D i

I R

* = significant.
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Table (13) : Birth weight , ponderal index (P.l.), fetal hemoglobin
and serum vitamin A and RBP in relation to sex .

* Significant
N.S. = Non Significant.
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Table (14) : Cord serum total protein and
albumin in relation to different
values of birth weight .

0.4

I+ + + I

= ¢
=

o
=S

* = Significant




Table (15) :
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Cord serum vitamin A and RBP in
relation to different values of Dbirth
weight .

18.8 + 2.6
57 23.0 + 4.0 31 23+07

30 251+4.0 | 14 2.4 + 0.7 -
100 23.1+44 | 57 23408 I
.
113 | 6
< 0.001 < 0.004 l

* = Significant
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Table (16) : Classification of neonatal anthropo-
metric measurements at birth into
low & high risk groups (LRG & HRG )

>2.5kg 2

> 48 cm 74 <48 cm 26

> 32 cm 91 <32 cm 9 S
> 30 cm 88 <30 cem 12 .
>9cm 83 <Y%cm 17
>10 em 73 < 10 cem 27 2
>14.5 76 <14.5 24 ?

' > = more than
'lg = equal or less than
N. B. LRG represents intrauterine normal growth of fetus .

HRG represents intrauterine fetal growth retardation .



=138~

Table (17) : Sensitivity, specificity, predictive values positive or

negative & relative risk of different anthropometric
measurements at birth .

e

Sensitivity = The Percentage of low birth weight newborns that were detected by the risk

f
indicators .

'! Specificity = The Percentage of newborns who were not of low birth weight & who
correctly classified as such by indicators

All measurements are good indicators for birth weight
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Table (18) : Cord serum vitamin A in relation to low & high risk

groups according to the neonatal anthropometric
indicators .

19.0 + 2.4
88 23.6 + 4.4 12 19.6+3.2

83 23.7 + 4.4 17 19.9 + 3.3

73 241 +4.2 27 203+38

76 242 + 4.2 24 19.7+3

4

* Significant
' LR G = Low risk group
 HR G = High risk group

m

Circ. = Circumference
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Table (19) : Cord serum retinol - binding protein (RBP) in relation
to low & high risk groups according to neonatal
anthropometric indicators .

.6 < 0.001

2.6 < 0.02

3.3 <0.005

2.0 <0.05

2.9 < 0.005

4.1 < 0.001

* Significant

¥

L R G = Low risk group
* HR G = High risk group

e
.

* Circ. = Circumference
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Table (20) : Bith weight and ponderal index in
relation to diffrent values of cord serum
vitamin A .

3.0+0.7 ' 2.6 +0.3
3.5+05 ' 2.7+0.3
3.6+ 04 2.8 +0.2
27403

A A e
R I e

<003 *

P B

* Significant

ANOVA = Analysis of variance
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Table (21) : Fetal hemoglobin and hematocrit in
relation to diffrent values of cord serum
vitamin A

6.4

< 0.001 *

e 5
e e T e T e e e e e e D e

* Significant

ANOVA = Analysis of variance
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Table (22) : Cord serum total protein, albumin and RBP in relation
to diffrent values of cord serum vitamin A.

&

e e e e

* Significant
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Table (23) : Birth weight and cord serum Vitamin A and RBP in relation to maternal
body mass index (BMI) .

0.8 > 0.4 N.S.

0.8 >04 N.S

R R B S S SN R

R e

N.S. = Non Significant.

R L e T e P e e

T e e e e




Table (24) : Birth weight and cord serum Vitamin A and RBP in relation to different
percentile groups of maternal mid-upperarm circumference (MAC) .

RS A R R (R R e R e R R R FEH S

45 34+ 0.6

45 23.6 + 4.2

34 24+0.9

o e R O T b 2oL B AP e L8 AT L L A o R L R A R VL L v R L

e R e D e N e N o o N B 00

N.S. = Non Significant.




Table (25) : Birth weight, ponderal index and cord blood hemogliobin and
hematocrit in relation to different levels of maternal serum vitamin A
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N.S. = Non Significant.

* = Significant.




Table (26) :

Cord serum total protein, albumin, vitamin A and RBP in relation to
different levels of maternal serum vitamin A

22.4+3.7
22.6 + 4.5
253 +4.4

23.1 + 4.4

3.1

<0.05

%

S e

R e

N.S. = Non Significant,

»

= Significant.




