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INTRODUCTION 

Although WHO has defined hemoglobin 
concentrations below which anemia is li.kiely 
to be present, the need to determine arbitrary 
standards for different ethnic groups has 
been emphasized because of the increasing 
evidence that racial differences in hemoglobin 
concentration exist (Bakier and De Maeyer, 
1979). 

The lower limit of "normal" hemoglobin 
concentration during the latter part of 
pregnancy has been reported to be as low as 
10 gmjdl (Paintin eta/., 1966) and as high as 
12 gmjdl (Bonnar and Goldberg, 1969). 

The aim of this study was to determine 
hemoglobin levels during pregnancy among 
Filipinos who have no evidence of iron or 
other nutrient deficiencies :known to be related 
to or causing anemia. The subjects were also 
prescribed an adequate intake of hematinics 
during the study. The hemoglobin levels thus 
obtained were used to define "normal" 
values for Filipinos. 

MATERIALS AND METHODS 

One hundred eleven pregnant women 
seeking prenatal care from two obstetricians 
practising in private hospitals in Manila were 
studied. The subjects belonged to the upper 
income level. A hematinic preparation 
containing 105 mg iron to be taken daily was 
prescribed throughout their prenatal period. 

On the initial visit of each subject, hemo
globin, hematocrit, serum iron, total iron 
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binding capacity, vitamin A, carotene, vitamin 
C, total serum protein and serum protein 
fractions were determined using procedures 
described earlier (Kuizon eta/., 1979). These 
tests were repeated at least once on follow
up during succeeding trimesters. Forty-five 
subjects were re-examined on two consecutive 
trimesters. Transferrin saturation was deter
mined and those with < 15% saturation were 
considered iron deficient (WHO, 1972). 
Using this as basis, 18 values out of a total 
of 140 determinations were excluded. 

Test of Applicability: Using the calculated 
hemoglobin values (gmjdl) which are less 
than one standard deviation from the mean 
for each trimester as lower limits of normal 
for Filipino pregnant women, the prevalence 
of anemia in subjects of an earlier study 
(Kuizon eta/, 1979) was calculated. There
sults were compared with the prevalence rates 
obtained when the current WHO criterion 
of < 11.0 for all trimesters of pregnancy and 
the ICNND (1963) criteria of < 11.0 for the 
first and < 10.5 for the second and third 
trimesters were used. 

Test of Validity: If all the subjects had the 
same iron stores and if it is assumed that 
they had undergone similar changes in hydra
tion and increase in iron requirements as 
pregnancy progresses, one would expect 
that they will suffer the same change in 
hemoglobin levels during a similar period in 
pregnancy. Based on this assumption the 
changes in hemoglobin of subjects given 
placebo in an earlier study (Kuizon et a/., 
1979) were examined. The difference in 
hemoglobin values obtained on their initial 
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visit and on the 32nd week of gestation were 
calculated. 

The subjects were divided in two groups. 
Group 1 consisted of 56 women whose 
hemoglobin values were ;;:::: 11.0 gm/dl and 
which are considered normal by WHO 
criterion (1972). Group 2 consisted of 11 
women whose hemoglobin ranged from 10.4 
to 10.9 gmjdl, which are classified as normal 
using the present proposed lower limit of 
hemoglobin but considered anemic by WHO 
criterion. 

Another group of women who were used as 
subjects in a different study were grouped into 
three, based on their initial hemoglobin 
levels. Group 1 had hemoglobin levels of 
> 11.0 gm/dl; Group 2, 10.4-10.9 gm/dl and 
Group 3, < 10.4. gmjdl. Group 3 were consi
dered anemic based on the cut-off levels 
derived in this study. These women had 
concurrent measurement of serum ferritin 
levels and it was felt of interest to determine 
how this parameter of iron deficiency 
correlated with the groupings based on 
hemoglobin. 

RESULTS 

Table 1 shows the mean levels of serum 
iron and percentage saturation of transferrin 
of the subjects within the normal range (WHO, 
1972). The levels of serum vitamin A, carotene 

vitamin C, total serum proteins, albumin and 
globulin were found acceptable (ICNND, 
1963). 

Mean hemoglobin levels obtained for the 
first, second, and third trimesters are shown 
in Table 2. The values for the second and the 
third trimesters were pooled since the 
difference between the mean levels was not 
significant. The mean level for the combined 
group was 11.0 ± 1.0 gm/dl. 

A Gaussian curve was fitted to hemoglobin 
values for the first trimester and for the 
combined second and third trimester group. 
Chi-square tests of goodness of fit showed 
that the hemoglobin concentration indeed 
followed a Gaussian distribution. For the 
first trimester group, and for the combined 
second and third trimester group the values 
represented by the mean minus one standard 
deviation were used as arbitrary standards 
to define the prevalence of anemia. 

Test of Applicability: Table 3 shows that 
when the present proposed lower limits of 
normal hemoglobin were applied to the 
group of pregnant women in an earlier study, 
the highest prevalence rate of anemia was in 
the first trimester (22.6 %). On the other hand, 
in the second and third trimesters, the preva
lence was only 25.0% which compared 
favorably with the ICNND value of 28.4% 
but was distinctly lower than the 41.6% 
obtained when the WHO criterion. was used. 

Table I 

Serum iron* and transferrin saturation** levels of Filipino women. 

Trimester of 
No. 

Serum Iron (meg/ dl) 
No. 

Transferrin ( %) 
pregnancy X:± S.D. X± S.D. 

First 22 90.4 ± 32.0 21 25.0 ± 8.0 

Second 39 99.8 ± 31.8 39 22.9 ± 6.0 

Third 66 103.9 ± 46.0 66 22.4 ± 11.0 

4 Normal range 80- 180 mcg/dl' (WHO, 1972) ; *"'Normal range 20- 50% (WHO, 1972). 
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Table 2 

Mean hemoglobin levels in normal Filipino pregnant women. 

Trimester of pregnancy 

First 

Second 

Third 

Second and Third 

No. 

22 

40 

69 

109 

Table 3 

X ± S.D. gmjdl 

12.3 ± 0.9 

11.2 ± 0.9 

11.5 ± 1.0 

11.4 ± 1.0 

Comparison of the prevalence of anemia in pregnant Filipinos using lower limits of normal 
hemoglobin levels proposed in this study, WHO and ICNND. 

Proposed 
(This study) 

Lower limits of normal Hb (gmjdl) 

First 

Second & Third 

trimester 

11.4 

10.4 

Prevalence of anemia ( %) 

First 

Second & Third 

trimester 

22.6 

25.0 

Serum ferritin levels of subjects 

Group 
Hemoglobin Level 

gmjdl 

~ 11.0 

2 10.4-10.9 

3 < 10.4 

* Geometric mean. 
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Table 4 

classified 

WHO 
(1972) 

11.0 

11.0 

15.1 

41.6 

according 

No. 

21 

24 

40 

ICNND 
(1963) 

11.0 

10.5 

15.1 

28.4 

to hemoglobin levels. 

Serum Ferritin 
GM* ± S.D. ng/ml 

9.04 ± 2.30 

7.19 ± 1.99 

4.84 ± 1.85 
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Test of Validity: The hemoglobin level in 
Group 1 decreased by 0.70±0.86 gm/dl 
(mean ± S.D.) while that of Group 2 
decreased by only 0.30 ± 0.86 gm/dl which 
is contrary to what one would have expected 
if the latter group had lower body iron stores. 
The difference between these two mean 
decreases, however, was not significant by 
t-test, suggesting that the iron stores in the 
two groups were not significantly different. 

In the other group of women, the correlation 
between hemoglobin and serum ferritin levels 
are shown in Table 4. The mean serum 
ferritin level of 7.19 ngfml obtained from 
Group 2 was not significantly different from 
the mean level of9.04 obtained from Group 1 
(1 vs 2, p>0.05). On the other hand, the 
mean of 4.84 ngfm1 of Group 3 (the anemic 
group) was significantly lower than the means 
obtained from the other groups (1 vs 3, p< 
0.001 ;2 vs 3, p<0.05).1tmay benoted,however 
that although the mean serum ferritin levels 
of women in Group 1 and in Group 2 were 
comparable, both mean levels were less than 
12 ngjml and could be considered indicative 
of deficient iron stores (Cook. and Finch, 1979). 
These observations suggest that hemoglobin 
levels are preferentialy maintained over that 
of iron stores. It would be interesting in 
future studies, therefore, to determine what 
the hemoglobin concentration would be 
when serum ferritin levels are equal to 
12ng/ml, which has been arbitrarily considered 
as the cut-off point for iron deficiency. The 
serum ferritin level is considered to be a more 
sensitive index of iron stores than transferrin 
saturation. 

DISCUSSION 

Different approaches have been used to 
derive the distribution of normal hemoglobin 
concentration(Garby eta/., 1969, Viteri eta/., 
1972). In this study, subjects with iron 
deficiency using transferrin saturation levels 
as criterion were excluded in the study. The 
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nutritional anemia in pregnant Filipinos 
is due to iron deficiency since it responds 
to iron supplemention (Kuizon et a/., 1979). 
The vitamin B12 status of Filipinos has been 
reported normal (Marzan et a/., 1971) and 
preliminary results of a supplementation 
study indicate that no significant improvement 
in hemoglobin response could be obtained 
by adding folic acid to iron (Unpublished 
observation). 

Comparison of our data with WHO (1968) 
sponsored studies on nutritional anemias 
of pregnancy, showed that hemoglobin 
concentration in the present study are lower 
than the levels observed in Poland, Mexico 
and Venezuela. On the other hand, hemoglo
bin levels observed in this study are higher 
than those reported in Israel, Delhi and 
Vellore, India(WHO, 1968) and in Singapore 
(Kwa and Ko. 1969). 

The lower limit of normal hemoglobin 
level derived in this study is lower for the 
last two trimesters of pregnancy when compa
red to prevailing standards. Wadsworth (1975) 
has expressed the opinion that the standards 
now in common use are appreciably higher 
than the true lower limits of hemoglobin 
concentration obtained for normal people. 
Consequently, standards such as those ofWHO 
when applied to particular ethnic groups may 
exaggerate the prevalence of anemia. On the 
other hand, our lower limit for normal during 
the first trimester is higher than the other 
standards. Interestingly, this value (11.4 
gm/dl) when applied to pregnant Filipinos 
gave a prevalence rate of anemia in the first 
trimester that is only slightly lower than the 
rate during the last two trimesters of 
pregnancy. 

Race differences in hemoglobin levels have 
been reported by other investigations (Owen 
eta/., 1973; Kraemer eta/., 1975). Whether 
the lower hemoglobin concentration among 
Filipinos is genetic in nature or dietary in 
origin remains to be explored but the present 
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findings exemplify the need of establishing 
norms that should be more appropriate in 
the assessment of the nutritional status of a 
specific population group. 

SUMMARY 

The hemoglobin concentrations during 
pregnancy in Filipinos belonging to the 
upper income group, who were prescribed 
105 mg elemental iron daily, and who had 
acceptable levels of transferrin saturation, 
were examined in an attempt to define normal 
levels. The hemoglobin concentrations for 
each trimester followed a Gaussian distribu
tion. The hemoglobin values equal to the 
mean minus one standard deviation were 11.4 
gmfdl for the first trimester and 10.4 gmjdl 
for the second and third trimesters. Using 
these values as the lower limits of normal, 
in one group of pregnant women the prevalence 
of anemia during the last two trimesters was 
found lower than that obtained when WHO 
levels for normal were used. Groups of 
women with hemoglobin of 10.4 to 10.9 gmjdl 
(classified anemic by WHO criteria but 
normal in the present study) and those with 
11.0 gmj dl and above could not be distin
guished on the basis of their serum ferritin 
levels nor on the degree of decrease in their 
hemoglobin concentration during pregnancy. 
Many subjects in both groups, however, had 
serum ferritin levels less than 12 ngjml 
which indicate poor iron stores. It might be 
desirable in future studies to determine the 
hemoglobin cut-off point that will delineate 
subjects who are both non-anemic and 
adequate in iron stores using serum ferritin 
level as criterion for the latter. 
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