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ABSTRACT  Sixty young women from low and lower
mbddle imcome groups wene sebected from 8 villages of
Ludhiana district im | Trimester of pregrancy and divided
equally inte Experimental (E) and Control (C) proups. [ron
(60 mgg), folic acid (300 ugh, calcivm gleconare (300 mg),
ascorbac acid (13 mg), viamin B, (1 pgh and vitamin [,
{100 LU} wede supplied 1o E proup from $th moath all
delivery along with regular medical supervision and nuiri-
tiom coumsellng. Intake of all the nutrients sere bess than
the Becommended Dictary & llowances im the E and ©
groups during | and 11 Trimesiers. Howewver, the require-
ment of iron, folic acid, vitamin B, ascorbic acid were
met in the E group due to supplementation. The Fa, Caand
T lewels improved significanly (P = 0.01) during [ Tin-
mester in E growp. The cord serum levels of Fe, Caand Co
were also significantly (F £ QU010 higher in E group. The
relationship between matermal and cord blood bewels of Fe,
Ca, Cuand En were significant (F = 0000}, the coellicients
of correladion being 0.67, 0.9, 0.97 and (.43 redpective-
Iy (P < .00} Muritional counselling signbficantly im-
proved the hapmopoeatic ndices of the préagnansl wonken
and iheir neonates.

INTRODUCTION

Anaemia is a major and pressing problem
among pregnant women in India, being as high
as 60-70% (Gopalan, 1985). It is also the com-
monest complication reported during pregnan-
cy in [ndia. Maternal angemia is associated
with an increased prenatal mortality and mor-
bidity. Anaemia induces imeversible changes
in placental morphology, morphometry and
hiztology. Such placenta has reduced iron con-
tent and total mitochondrial and eytoplasmic
protein levels, The transfer of iron from mother
to foetus is proportionately reduced, resulting
in low foetal hepatic iron content {Aggarwal,
1990).

The maternal serum calcium declines during
pregnancy because of the physiologic hypoal-
buminemia (Fitkin, 1975). Prolonged dietary
inadeguacies of calcium, phosphorus and mag-
nesium in pregnant women would affect the
proper development, formation and mainte-
nance of skeletal tssues and weeth (Omotunde
et al., 1985). The low serum calcium levels
during pregnancy have been attributed to low
intake of avalable calcium as well as deficient
intake of supplements (Fawah et al., 1978),

METHODOLOGY

Selection of Subjects © Sixly six pregnant
women in the age group of 18-28 years from
low and lower middle income groups from
eight villages of Ludhiana districi (Punjab)
were chosen randomly and divided egually
inte Experimental (E) and Conureol (C) group.

Medical Supervizion and Nutritional Sup-
plements : The number of visits to Subsidiary
Health Centre (SHC) made by cach subject for
medical check up were recorded both for E and
C groups. The E group was provided with
medical supervision and nutrient supplement
wiz. folifer tablets (60 mg iron, 500 pg folic
acid) and calcium Sandoz ablets containing
500 mg of calcium gluconate, 15 mg ascorbic
acid, | pg vit. B . and 100 LU. of vitamin D,
regularly during IT and IT1 trimesters of preg-
nancy. The C group was provided medical su-
pervision along with folifer tablets as per pov-
ernment praclice.

Nutrition Counselling © A pamphlet about
"Diet during pregnancy” was published in Pun-
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jabi and distributed to the subjects of E group
in their | trimester of pregnancy. Mutrition
knowledge in the pamphlet was reinforced by
four individual and three group contacts in the
E group.

Biochemical Assessmoent @ A series of hema-
tological investigations like Haemo- globin
{Hb), Haematocrit (HCT), RBC count, Mean
Corpuscular Haemoglobin Conceéntration
(MCHC), Mean Corpuscular Volume (MCV),
Mean Corpuscular Haemoglobin (MCH), Se-
rum Iron, Total Iron Binding Capacity (TIBC),
Unsaturated Iron Binding Capacity (UIBC),
Transferrin Saturation, Serum Calcium (Ca),
Zine {Zn), Copper (Cu} and Manganese (Mn)
were carried out during [ and ITT irimesiers. The
Hb, HCT and EBC were tested in the Blood
Cell Counter-PC 603 Erma, Inc, Japan. The
values of MCY, MCHC and MCH were calcu-
lated. The method of Teitz (1976) was used for
measuring the TIBC. The serum samples of the
subjects for Fe, Ca, Zn, Cu and Mn were anal-
ysed in the Atomic Absorplion Spectrophotom-

Table | : Heemopoeiic indices of the pregnant women
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eter (GBC -902) by the method of Piper
(1950).

After birth of the neonates, the blood from
the placental end of the cord was collected and
the whole set of hematological tests listed
above were also conducted.

Statistical Analysis : The results were anal-
ysed statistically in the computer, Correlation
coefficients were calculated to measure the
relationship of maternal mineral status with
that of the new-borns. Analysis of variance
(ANOWA) was used to study the effect of min-
eral supplements on maternal blood during ITT
trimester and cord blood. Coefficient of corre-
lation (r) was also calculated to study the rela-
tionship between maternal blood during IIT tri-
mester and cord blood parameters.

BESULTS AND DISCUSSION

The demographic information of the sub-
jects on the study revealed that the mean per
capita income varied from Rs. 115 to 300 per

Hlood I rrimesrer II rrimester Normal
anlysis Experimental (n= 13} Conrral (n=33) Erperimental (n=3]) Control {a=30) veilie
Average = SE Average = SE Averuge = SE Average + FE
[CV %) OV T (CW %) OV %)
Haemoglobin, b'dl 9.0 x 0.09 B4 2012 1002 = 007 25013 11,000
{B.9) 9.2y {1000 {102}
Haematocrid, & 9303 T4 2035 322+ 024 26,9 + 0,28 32380
(10,0} (10,3} (%) (8.45)
Red bload cell LED £ 0.07 152 = 0.05 385 £ 02 3322004 A4 5
count & 10* mm" {12.9) 13.8) (118} (12.9)
MCHC, % 3065 £ 0.2 603 3165 £ 0L18 3102 £ 0.9 30-35%
(12.8) {13.8) (1213 (13.3)
MCY, LY B5.3 206 8702 £ 0.7 %022 06 B2.96 + 0.7 15082
(10.2) (1n1y [9.6) (10 :
MCH, pg 25,0202 2542016 27.820.2 23.520.25 26-31°
(8.2 (8.3} (7.2} (7.5)
Semam iron., 476+ 08 369+ 08 jlex 1.1 IB.IT = 004 65-T5
pegddl (20.1) (185 (16.2) (23
TIBC, ppidl 7785+ 40 00 = 4.4 428 = 4.03 4084 = 504 J0-400 |
(713 (%13 (83 (9.02)
UVIBC, pgidk 306+ 435 EL T N 293 £ 44 15T £ 4.9
(9.4} (1) (10,3} {10.9)
Transferrin 10497 = 0d 2.47 1+ 0.3 152204 512073 16*
saluration, % (36.5) (38.8) (36.5) (X7.5)

| WHO (1968) 2 Dura (1988)
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month in both the groups. The average per
capita income in Punjab and India was Rs. 400
and Rs. 272 per month respectively (Anon,
1987). Oul of 66 subjects, five subjects, two
and three from E and C groups respectively
aborted in the third month of their pregnancy
and one newhorn died during delivery. 5o fi-
nally sixty subjects were left.

I, Biochemical Assessment of the Subjects

The data in table 1 shows that the mean Hb,
HCT, RBC, per cent transferrin saturation of the
E and C growps during I irimester was 9.0 £ 0.09
and 8.4 +0.12 g/gl, 29.3 £ 0.3 and 27.4 £ 0.35
per cent, 3.80 £ 0,07 and 3,52 £ 0.05 x 10°mm’,
10.97 £0.4 and .47 £0.39 per cent respective-
ly. A further reduction in all the values was
noted in mothers belonging to the Control group
during 111 trimester. However, there was im-
provement in the above values in the E group
during I1I rimester with the intake of iron and
folic acid tablets, The difference in the mean
haematological levels of the two groups during
11 trimester was highly significant (p = 0.01).
These values were however below the normal
levels suggested by WHO (1968).

The average values of serum iron during 1
trimester (Table 2) were 47,63 + 0,83 and
36.87 £ 0.80 pg/d] among the pregnant women
in E and C groups respectively. The corre-

Table I : Serum mineral levels of the pregnanl women
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sponding levels during 11T trimester were 51.93
+ 1.13 and 38.27 = 0.94 pg/d, respectively.
Statistical difference (P =0.01) in the values of
serum iron was also reported in the E group
during III trimester. The observed levels in the
present study were below the normal range of
65-735 pg/dl as suggested by Durtta (1988), indi-
cating iron deficiency anaemia among the sub-
jects, The values of TIBC observed in the
present study confirm their anaemic status in
hoth E and C groups, but the condition was
worse in C group. Chther studies conducted by
Yijayalakshmi and Usha (1981} and Canto et
al, (197%) reported that in the treated women,
Hh and serum iron values were higher towards
the end of pregnancy as compared to the un-
treated group. The mean serum calcium levels
during I trimester was almost similar in both
the groups (Table 2) but during IIT trimester,
the improvement in the levels was observed
only in case of E group. It may be attributed to
the regular intake of one calcium Sandoz tab-
let/day starting from II trimester onwards till
the delivery among the subjects in E groups. A
statistically high significant difference (P =
0.01) was observed between the two groups.
MIM (1984) reported that those pregnant wom-
en who did not get any type of calcium supple-
ment during gestation had lower serum calei-
um values (<9.0 g/dl).

Bload I rrimesier I grimesrer MNormal
Experimenial Corired Experimental Controd vellue
Average = SE Average = SE Average + SE  Average = SE
(CV Bl oV %) OV %) (CV &)
Serum Iron, pgidl 47.6 = 0.08 65 0.0 19z 1.1 1827 2 0.54 65-T51
{20.1) (1500 s (16.2) (23.2)
Serum calcium, mgfdl RO3 & 0.04 589 £ 0.05 045 = 002 BET £ 0.03 e.11°
(3.9} (5.2} (3.3 (4.5}
Serum zhnc, ppidl T2.8 + 0.08 TLE 007 69.5 = 0.07 613 & DL06AT
{16.2) (17.3) (12.76) {13.0)
Serum copper, pgidl Tz 02 712016 0292014 B22+ 008
: (16.2) (17.33 {12.T6) {13.0)
Serum manganese, ppidl  0.73 & 0.04 068 + 0.05 0.83 = 003 0.76 £ 0.00
(6,60 (6.7} 1.7 (7.9

| Duma (1988) 2 Roberts et al. (1973}
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I1. Biochemical Assessment of the New-barns

As evident from table 3 the average Hb was
14.75 £ 0.08 and 13.84 £ 0.12 gfdl in the cord
blood of new-borns belonging 1w E and C
groups respectively. The Hb levels in the new-
borns belonging to E group was significanily
(P = (.01} higher as compared to the C group,
It was also observed that the mothers belong-
ing to the E group oo had significanily (P =
0.01) higher Hb values as compared to the C
group. The mean Hb levels in the two groups
were less than the suggested normal range of
18-20 pidl as suggested by Canto et al. ( 1979).
As observed from table 3 and 4 the values re-
ported for HCT, REBC, per cent translerrin sat-

Tahle 3 : Hacmaopoetic indices af the cord blood

Hermoporiic Cord Blnng
Tmdives Erperimental [n=F0} Comirnd (=00}
AveragezSE  CV(%] AveragesSE OV (R}
Hazmizgbahin, 14, 7520.04 T4 15Rd=02 R
gl
Maematncrie, % 45 984028 BT 40801 4
Red Binod Call 4. T+0049 108 4 1004 104
couni x| 1* mm'
MICHT, % 342000 14 3240=0.24 1z
MOV u' 973204 i1 96.3=0.9 B&
MCH. pg 31.57=0.2 T 324202 RS
Serum lron, pgidl 12035220 6.7 DOE.68£1.5 04
TIBC. pgid! 310198 .61 RE£1 805 B.2
UIRC, pgidl 192£2 7 B 2EERT E3
Transfaria N B 1.2 1 6l 8 123
saturation, %

Tuble 4 : Serum mincral levels of the cord blood
Sevwm Cirrd Bled
Cinprad {n=40)

Experimenrid (n= 1)

Averaper3E OV AwerapezlE OV %)
Irem, ppidi 120 322 10} bl | 10 T2 & 4
Caleium, mgidl 0. 520 6 19 BaTilgd 4,50
Ling, pgidl 11 30005 B0 104.5920 02 502
Copper. gl Hh 12038 1RO 1770040 20000
Manganese, ppidl 1632004 59T L&zl 602

uration, serum minerals were statistically high-
Iy significant (P £ 0.01) between the two
EIOups.

According to the study conducted by Cock-
burn et al. (1980} the infants born to the moth-
ers receiving the supplements had higher calei-
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um and a lower incidence of hypoc- alcaemia
than infants of the C women.

Many studies conducted earlier by Aggarw-
al et al. {1990), Ahmed (1984) and Khan
(1985) have also reported that iron status of the
newborns wis related directly to iron status of
maothers,

111, Inter-relationships Between Haemopoetic
Indices of Maternal and Cord Blood

Highly significant (P = 0.01) positive corre-
lations were observed between various haemo-
poetic indices of the maternal and cord Blood.
The highest positive significant (P < 0.01) co-
efficient of correlation was oblained for mater-
nal Hb vs cord serum Cu levels, the value of 't
being 0.93. This was followed by a strong cor-
relation between maternal and cord Hb (r =
(0.83). A positive and significant (P = 0.01)
correlation between maternal and cord blood
Hb was also reported by Prual et al, (1988) and
Yepez et al, (1987). It was further added that
iron indices in maternal blood werne correlated
significantly (P £ 0.01) to cord iron status. A
highest positive significant (P = .01} value of
coefficient of correlation was also obtained
between maternal calcium v cord calcium, the
value of 't being 0,92, Similar results have also
been reporied by Cockburn et al, (1980) that
the cord blood calcium was correlated with
corresponding maternal values,

IV. Medical Supervision and Use of Nuirition-
al Supplemenis

MNone of the subjects in both the groups went
to the docior for medical check-up during 1
trimester. During IT and IIT rimester 100% of
the subjects in the E group visited SHC for
medical check up. On the other hand, 33% of
the subjects in the C group did not visit the
SHC ¢ven once during their whole of gestation
period. The observations revealed that all the
subjects in the E group had taken one tablet
each of folifer and calcium from 5th month
onwards regularly. In case of C group only
47% of the subjects consumed folifer tablets
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during III trimester, of whom only 30 per cent
took them regularly. It was also observed that
none of the subjects in the C group took calci-
um tablets as these were not supplied free of
cost in the SHC.

V. Nutrition Counselling

The nutrient needs during pregnancy were
reinforced by four individual and three group
contacts. [t was observed that nutrition counsel-
ling resulted in regular visit o the doctor for
antenatal check up and getting themselves vac-
cinated against Tetanus during 11 and IIT tri-
mesters on their own, These subjects too, ok
medicinal iron, folic acid and calcium tablets
regularly. None of the subjects in the C group
visited doctor for their antenatal check up dur-
ing 1 and 11 trimesters. Further, 33 per cent of
the subjects in the C group did not visit the
doctor even once during [II trimester for their
check up. These subjects even did not take
medicimal ren and folic acid tablets supplied
free of cost in the SHC.

The results of the present study revealed that
there was wide prevalence of iron deficiency
anaermia among the subjects. The blood picture
in the C group was however very poor during
both the trimesters, There was however, an
improvement in the Hb levels in the E group
during III trimester in spite of haemodilution,
The increased requirement of iron during this
period was met through netritional supple-
ments, The TIBC and UIBC levels were high-
er in the C group but those values of HCT,
RBC counl, per cent transferrin saturation and
serum iron were low confirming comparatively
severe iron deficiency anacmia in the C group
during 11 trimester. In spite of the regular in-
take of iron, folic acid and calcium tablets, all
the hemopoetic indices were lower than the
normal values in the E group due 1o poor pre-
pregnancy status. All the hacmopoetic indices
of the cord blood in the newborns in the E
group were significantly (P < 0.01) higher than
in the C group, due 1o better status of the preg-
nani women during [T timester in the E group.

The present flindings revealed that nutrition
knowledge along with medical supervision and
effective intake of nutritional supplements
were likely to result in better nuiriture of preg-
nant women and obstetric outcome.

RECOMMENDATIONS

Training for self-employment should be
encouraged in the rural women, so that their
coonomic level is raised and they can afford
food in adequate quantity of good quality and
better ohstetric outcome can be achigved.
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