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SUMMARY

A relationship was observed between nutritional status according to
Gémez's classification and plasma retinol levels, in 427 preschool children
of the sugar-cane area of Pernambuco, in Northeast Brazil.

Evidence collected suggest that in the 3rd. degree malnutrition the risk
of vitamin A deficiency is considerably enhanced (11.59%, of those children
being in the “deficiente” range). .

The authors discuss briefly some particularities of hypovitaminosis A
in the area and recommend the systematical use of vitamin A in the treat-
ment of protein-calorie malnutrition.

Earlier studies by investigators at the Institute on vita-
min A deficiency in Northeast Brazil, particularly in the sug-
ar-cane area of Pernambuco (the so-called “zona da Mata”)
(1-3) permit us to draw the following basic conclusions:

1) Low serum retinol tend to occur in the youngest popu-
lation groups, especially in the 1-4 years children; 2) there
probably is a cyclic rhythm of this nutrient, with alternated
periods of maximum intake and minimum consumption dur-
ing the year; 3) plasma retinol varies more widely in young-
sters, probably due to a more significant diversity of nutri-
tional status in this group.

The aim of the present study was to determine whether
or not there was a correlation between degrees of nutrition,
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as defined according to Gémez’s classification (4) and retinol
levels in plasma of preschool children of this area, during the
period of the year when blood concentration of this nutrient
are expected to be lowest (March-April-May).

MATERIAL AND METHODS

427 children (aged 1 to 4 years) were selected in the cities
of Ribeirdo, Gameleira, and Agua Preta. Special efforts were
made to study a larger number of children from the 3rd. de-
gree malnutrition group. Within each group, however, the
selection was made at random. The final sample, therefore, is
stratified.

Gomez’s method was used in the classification of the nu-
tritional status (4). The 50th percentile of the Harvard School
of Public Health Chart was used as the standard (5). Children
whose weight varied from 91 to 110% of this standard were
considered normal; those whose weight was 76 to 90% of the
standard were classified in the first degree of malnutrition;
those whose weigh was 61 to 75% of the standard were clas-
sified as 2nd. degree malnutrition; and those whose weight
fell below 60% of the standard were classified in the 3rd.
degree malnutrition group.

Blood specimens were collected by venipuncture, before
breakfast. A modified Carr-Price Test (micromethod) (6),
using trifluoroacetic acid was used for retinol determination
in plasma.

RESULTS

Retinol levels in the serum decreased in proportion to the
deminishing nutritional status: the mean values of serum re-
tinol, expressed per 100 ml of serum, varied from 36.3 mcg
in normal children to 22.0 mcg in children suffering from 3rd.
degree malnutrition (Table 1).

The difference between the mean level of the 3rd. degree
group was significant when compared to the normal (P<
0.05). All other differences were not significante at the level
of P<0.05 (test used was analysis of variance). The percent
distribution of serum retinol values compared to the ICNND
criteria (7) showed that the “low” and “deficient” values



ARCHIVOS LATINOAMERICANOS DE NUTRICION 447

TABLE 1

RELATIONSHIP BETWEEN SERUM RETINOL AND DEGREE
OF NUTRITION

NUTRITIONAL MEAN SERUM

NUMBER OF ‘ STANDARD
STATUS CASES HEIINOL, DEVIATION

neg %

Normal 88 3643 T 13.7
lst. Degree +
Malnutrition 207 34'4- - 14'6
2nd. Degree - +
Malnutrition 106 317 - 1543
3rd. Degree +
Melnutrition 26 22;0 = 15.3

Analysis of variance.
Normal vs. 3rd. degree significant P<0.05.

combined were found in 10.2, 149, 23.6 and 53.8 percent of
the children in the normal, 1st., 2nd. and 3rd. degree groups,
respectively (Table 2).

DISCUSSION

In spite of its clinical limitations, Gémez’s classification
has unquestionable interest for public health services; it re-
presents the cumulative epidemiological history of undernu-
trition of a community. According to this criterion, Gémez’s
classification was used.

Our data confirm the existence of factors common to pro-
tein calorie malnutrition, defined on the basis of weight-def-
icit, and hypovitaminosis A. The fall of plasma retinol in the
3rd. degree group is particularly significant, since it suggests
that those children are specifically exposed to a higher risk
of vitamin A deficiency. Actually, among 26 cases, the average
plasma level was close to the 20 mecg level while in the 2nd.
degree the mean was close to 30 mcg, which is considered an
acceptable average for well-nourished population (7). In ad-
dition, the fact that 50% of the children in the 3rd. degree



TABLE 2

PERCENT DISTRIBUTION OF VALUES FOR SERUM RETINOL IN RELATION TO DEGREE OF NUTRITION

| NUTRITI ONATL

NUMNBER OF DEFIOIENT LOW ACCEPTABLE HIGH
STATUS CASES { 10 megdh 10-19 neas 24-49 rcgh 50 mcgh
Normal 88 2.3 7.9 78.4 11.4
1lst, Degree
Malnutrition 207 4.3 10,6 72.5 12.6
2nd. Degree
Nalnutrition 106 5.7 17.9 65,1 11.3
3rd. Degree )
Malnutrition 26 11l.5 42.3 42.3 3.9
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were below the 20 meg limit suggest that the risk of vitamin A
deficiency in this group is not to be underestimated. This ob-
servation is strenghtened further by the fact that 12% of the
latter children were in the “deficient” range.

This seems to be the point of major practical interest in
our study. It has been shown that in the area under considera-
tion, about, 3% of all children between 1 and 4 years of age are
in the 3rd. degree of malnutrition (7). One should, therefore,
take into consideration the particular risk of vitamin A defi-
ciency to which those children are exposed, and easily iden-
tify them in the health services on the basis of their weight
deficit. A few years ago in Fortaleza a group of clinical inves-
tigators has already recommended that all malnourished chil-
dren assisted in pediatric services should be considered as po-
tentially vitamin A deficient (8). It seems that this consider-
ation should be given priority in our area of action, and that
high dosages of vitamin A should be systematically given to
all malnourished children assisted by the health services, at
least during the period of the year when plasma retinol is the
lowest. '

In literature on hypovitaminosis A one can find a great
diversity of findings between workers who studied the prob-
lem in different parts of the world. For example, while in
India, Indonesia, and Jordan xerophtalmia lesions are com-
mon among severely malnourished children (9, 10), in Cen-
tral America this is not so often the case. In Haiti, however,
about 12% of 3rd. degree cases have ocular lesions of vita-
min A deficiency (11).

Our particular series of studies represent an attempt to
correlate the epidemiology of protein-calorie malnutrition
with that of hypovitaminosis A in the area of endemic mal-
nutrition. We feel that the parallel clinical and dietetic stu-
dies —which are now underway— will bring further clarifi-
cation to the question. It is possible that some of the children
with 3rd. degree malnutrition were already suffering from an
impaired blood plasma transport of retinol, which aggravated
their vitamin A status. Arroyave has demonstrated this to be
the case in children with kwashiorkor (12).



450 ARCHIVOS LATINOAMERICANOS DE NUTRICION

CONCLUSIONS

1. A relationship was found between the nutritional status
of preschool children, as assessed through Goémez’s clas-
sification, and retinol levels in plasma.

2. Children in the 3rd. degree malnutrition had significantly
lower plasma retinol levels than any other group.

3. More than one-half of the children classified as 3rd. de-
gree had plasma retinol levels below the “acceptable”
range. 11.5% of the children were in the “deficient” group.
This finding suggests that children with a marked weight
deficit are exposed to a considerably high risk of vitamin A
deficiency.

4. For practical purposes, it seems advisable to recommend
the routine administration of vitamin A to all 3rd. degree
malnutrition cases as part of the standard treatment ack-
nowledging the need to further study the efficiency of
this recommendation.
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RESUMEN

Niveles de retinol en el plasma de nifios preescolares pertenecientes
al area azucarera del Nordeste de Brasil

Se observé una relacion entre el estado nutricional —segin la clasifi-
cacion de Gémez— y los niveles de retinol en el plasma de 427 nifios pre-
escolares en el 4rea azucarera de Pernambuco, Nordeste de Brasil. LLos re-
sultados sugieren que el riesgo de deficiencia de vitamina A aumenta con-
siderablemente en la desnutricion del tercer grado (11.59, de los nifios
considerados “deficientes”).

Los autores discuten sumariamente algunas particularidades de la hi-
povitaminosis A en el drea y recomiendan el uso sistematico de esta vita-
mina en el tratamiento de la desnutricién proteico-caldrica.
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