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SUMMARY. were given formula and juices, and 12% formula and
Objective: The objective of the present study was tbaby food. Contracting illnesses was positively
compare the effect on morbidity between infants fexksociated with formula fed infants, (RR=1.36; 95%
mothers milk (breast milk) and artificial milk (formula)Cl=0.99,1.87). The cost of feeding infants exclusively
during the first six months of life and estimate the cogiith formula was four times greater than the estimated
of medical care for illnesses, incurred by infants @sts of the supplementary foods consumed by the
mothers having entitlement to the Mexican Sociddctating mothers.

Security health care system in Mexico. Conclusions The risk of iliness for the breastfed
Methods: This study includes seemingly healthy newnfants and the cost of supplementary foods for the
born infants with a gestational age of 38 to 40 weelextating mothers were lower than the formula fed
and a minimum weight of 5.5 pounds, who wergroup. (Rev Biomed 2004; 15:3-9)

followed for six months. The mothers of new infants

were interviewed at the Mexican Social Securiti{ey words: Breast feeding, infant nutrition, cost,
Institute (IMSS) in Tijuana, Mexico. The variablesnorbidity.

studied were age, gender, type of feeding, weight,

height, morbidity, the number of medical consultationR ESUMEN.

hospitalization, clinical analysis, the cost of feedinGosto de la alimentacion infantil en nifios nacidos
infant foods and the additional cost of foods consumed una ciudad mexicana.

by the lactating mother. Objetivo. EIl objetivo del presente estudio fue
Results At the end of the'®®month: 42% continued comparar el efecto sobre la morbilidad entre infantes
with breast milk exclusively, 5.5% with breast millkalimentados con leche maternay con leche artificial
and juices, 15% with breast milk and infant foods. Qile férmula) durante los primeros seis meses de vida
the formula fed infants 20% were formula fed, 3% estimar el costo de la atencion médica por
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enfermedades de infantes cuyas madres ewdurations of exclusive breast-feeding and the types
derechohabientes del sistema de seguridad sociahad frequency of complementary foods. The authors
MEéxico. did not find any evidence of benefit related to growth
Métodos. Este estudio incluye a recién nacidoand the timing of introduction of complementary foods
aparentemente sanos con una edad gestacional de@8to differential types and frequencies of
a 40 semanas y un peso minimo de 5.5 libras (2.5 kgmplementary foods in healthy infants living in
a quienes se les dio seguimiento durante seis mesesironments without major economic constraints.
Las madres de los recién nacidos fueron entrevistattasvever, there is no evidence indicating the impact
en el hospital del Instituto Mexicano del Seguro Sociaf infant feeding on morbidity in populations in poor
(IMSS) en Tujuana, México. environments.

Las variables estudiadas fueron edad, género, On the other hand, Ruel MT and Menon P
tipo de alimentacion, peso, altura, morbilidad, nUme(@002) observed in Latin America, that feeding
de consultas médicas, hospitalizacion, andlisis clinicpsactices were strongly and significantly associated with
el costo de la alimentacion infantil y el costo adicionahild height-for-age Z-scores. In addition they found
de los alimentos consumidos por las madres qimat better feeding practices were more important for
daban el pecho. children of lower socioeconomic status (3).
ResultadosAl final del 6° mes: continuaban con leche The demonstrated benefits of mother's milk are
materna exclusivamente, 5.5% con leche materndiyerse, including a stronger bonding between the mother
jugosy 15% con leche materna y alimentos para beh@d infant, improved neurological development, a
El contraer enfermedades estuvo asociadecrease ininfections and protection against chronic
positivamente con los infantes alimentados con formullaess (4-11). Some authors have also observed higher
(RR = 1.36; 95% IC= 0.99, 1.87). El costo deost benefits from mothers milk over artificial milk (12-
alimentar a los infantes exclusivamente con formulat). Howieet al.(12) reported infants feeding habits
fue cuatro veces mayor que los costos estimadosatie morbidity during the first 24 months. They found,
la alimentacidén suplementaria consumida por ladter adjusting for variables that influenced morbidity,
madres que amamantaban. that infants breastfed during the first 13+ weeks of life
Conclusiones.El riesgo de enfermedad para losad fewer gastrointestinal problems than their formula
infantes que tomaban leche maternay el costo defled counterparts. This was observed independently of
alimentos suplementarios para las madres gthe inclusion of supplements given to the infants. These
amamantaban fueron menores que para el grugagthors also found that benefits, including less
alimentado con formuléRev Biomed 2004; 15:3-9) hospitalization, were maintained for one year following

weaning. They reported that in urban areas of developed
Palabras clave:Alimentacion con leche maternacountries, the risk of death from viral infections was

nutricion infantil, costo, morbilidad. four times lower in infants that were breastfed. The same
results had been observed from the hospitalization rates.
Introduction. Additionally, when a respiratory infection developed in

In 1991, Auberbacht al.pointed out that in the breast fed infants, the infection was less severe than
developing countries, there was a significant differendeat in formula fed infants (12).
between lactating practice and health impact, asa A greater incidence of type 1 diabetes in
result of different criteria used to define exclusivelghildren has been reported in infants fed with artificial
breastfed, partially breastfed, or artificially fed infantmilk; some projections suggest that the risk attributed
(2). In arecent study (2), the WHO working groupo the artificial feeding oscillates from 2% to 2G2@).
on the growth reference protocol, examined tHeiordan(14),indicates that an additional annual cost
associations, among growth patterns and differeeists for health care when medical treatment is
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Nutricion de Baja California Research Committee

required for illnesses in non breast fed infants. Tlg ne 20, 1995). After describing the study to the
estimation of the extra annual health care cost incurr thers, some basic information and written consent

in the United States as a result of artificial feedin\g’as obtained from them. The infant's follow-up was
attributed to diarrhea, respiratory, sinus virus infectio erformed at the outp a:[i ent clinic of the Mexican

insulin-dependent diabetes mellitus, and otitis me Bstitute of Social Security (IMSS) which the
has been one billion dollars (14 feeding costs rticipating parents attended every month for six

ar.]ﬂ relaftgdl mﬁs |r<]:al attentltog rz?jgtl_red Ib y mfantgf onths following their infant's birth. The monthly
with artificial milk have created additional économic ollow-up clinical visit was conducted and a record

burdens to the poverty experienced by the majoril%pt of: The child's age, weight, height, type of feeding,

of develop_ing_ countries (.1)' The _nort_hern Mex'(.:%ny ilinesses, and feeding costs incurred for the infant
border region is characterized for its high populatio d mother. Al of the recorded information was

ofimmigrants, vv_here many women become part ocessed in the computerized statistics program
the work force in the Maquiladora Industry an

I : itural infl ; he United indows SSPSv. 8.0.
concurrently aquire cultural influences from the Unite The cost of baby food was estimated at $ 1.20

States. These factors have influenced an increasca 8ﬂ .

. ) - o ars (12.00 Mexican pesos) for a 300g (10 ounces
the artificial feeding of their infants (15). The ObjeCtIV%OX of f:ereal and the Eost o)f juice at g (1 00 doll ar)
of the present study was to compare the effect 00 Mexican pesos) for eight ounces. '

morbidity between infants fed mother's milk (brea During the first and second months baby food

milk) and artificial milk (formula) during the first six consumption was estimated at 0.5 oz (fifteen grams)

mo_nths of Iif(_e and estim_ate the cost of medic_al Calf cereal per day; during the third and fourth months,
for illnesses, incurred by infants of mothers entitled Eﬂ e consumption was estimated at 20 grams per day
the Mexican Social Security health care system Yha by the fifth and sixth months the consumption

Tijuana. estimated was twenty five to thirty grams per day.
In order to estimate the cost of feeding the
lactating mother, the mother's caloric requirements for
ctation during the first six months were considered
cording to the recommended daily allowances (102

to 40 weeks and a minimum we_ight of .5'5 PounGsy | 1989). These guides recommend an additional
(2500 grams). In 1995, mothers with new infants we 0 kcal / day. It was established that dietary

intervieyveql atthe M_exica_n Sc_)cial Sgcurity I.nStitUtgupplements should contribute to the total diet with
(IMSS) in Tijuana, Baja California, Mexico. All infants 15 grams of protein, 500 mg of retinol equivalent, 3mg

with a diagnosis of congenital cardiopathology(,)f alpha-tocoferol, and 25 mg of vitamin C.

hydrocephaly, HIV virus, pyloric stenosis or atresia, This supplemental suggestion was made
renal or hepatic insufficiency, permanent growth a cording to the recommended consumption for
development impairment or undiagnosed questional xico, and in addition included 1 cup of milk
pathology, alcoholic or drug addicted parents we E40ml), 1 cup of orange juice, 2 corn tortillas (30
excluded from the study. The variables of this stu ams each), 1 cup of mixed vegetables, and 1/2 a

included age, gender, type of feeding, weight, heig hp of cooked beans, providing approximately 559

morbidity, the number of medical ConSUItationScalories, 26 of protein, 507 of calcium, 383 mg of

hospitalization, clinical analyses, the cost of infa%taminA 3.3 mg of vitamin E and 190 mg of vitamin
foods, and the additional cost of foods consumed @.’ The total cost for this nutrition corresponded to

the lactating mother. . :
. approximately $ 0.40 dollars ($ 4.05 Mexican pesos
The project was approved by the Instituto d‘ﬁg? d ;(; y$ ® P )

METHODOLOGY.
This is a prospective study including seemingl
healthy new born infants with a gestational age of
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To estimate the cost incurred for a medical visigxclusively (92.5% of those that had initiated with
the cost described by Arredondo (14) was used la®ast feeding), the 32 that were exclusively formula
calculated for healthcare recipients of the Socidd at birth were still formula fed. During the fourth
Security Mexican Institute (1.M.S.S.). Arredondaand fifth months the incidence of exclusive breast-
established an average patient cost per medical visitding decreased to 72, but a subgroup of breastfed
of $5.20 dollars ($ 47.84 Mexican pesos) includingnd solids (baby foods) occurred, and subsequently
the cost for transportation, laboratory and X rayslid not present any feeding modifications until the end
medicine obtained in pharmacies, and other privadéthe six months (figure 1). The differences in height
consultations. and weight at birth, and again at six months, were also

The normality and deviations of the variabl@oted according to type of feeding (Table 1). Figure 2
studies were examined by descriptive statistics. howshe number of ill children during the first six
obtain the difference in height and weightnonths of life relative to feeding. At six months of age,
measurements, the t Student test for independéB88s of the children were exclusively formula fed and
samples was used. To show the differences in mon## of the children were breastfed. The percentage
the ANOVA variance analysis was used. To obsereébreast fed children that presented ilinesses on two
the association between the type of feeding and thiethree occasions, compared to the ones that were
morbidity, the chi-squared with Fisher's correction tefd with formula was 16% and 4% respectively, and
was used. The relative risk of incidental illnessdsom children that were breast-fed was 4% and 0.9%,
between exclusively breast fed infants and formula feglspectively. The most common infections were upper

ones was also calculated. respiratory tract infections, gastrointestinal illness, and
superficial mycosis.
RESULTS. Table 2 shows the morbidity relative risk

A total of 245 mother/infant pairs werepresented between the infants who were formula fed
contacted and 163 qualified to participate. At birtbompared to those that were breastfed. These results
80 (49%), were breastfed, 33 (20%)were givernere independent of kind and time of foods
artificial milk, and 50 (31%), received mixed feedinggtroduced. Monthly cost of supplemental foods
of maternal milk and juices. At one month of age 7dccording to infant feeding is shown in Table 3.
children (45.4% of all partipants) were breastfeResults showed that four infants could be breastfed

60

149.1
= Breast milk
40 + Breast milk and juices
Formula
30 4 30.7 Breast milk and infant foods
= [ormula and juices
20 20.2 19.6 19.6 Formula and infant foods
| 14.7 14.7 %23
10 + 12.3 12.3 3
5.5
| 4.9 g?
0 - [ .1 3.1 .
at birth first month thrird month sixth month

Figure 1.-Evolution of infant feeding practices.
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Table 1
Differences in height and weight (mean + sd) at birth and at six months according to type of feeding.

Type of Feeding

Breast milk Formula pP*
Weight at birth (kg) 3239 £415 3339 + 594 0.21
Weight at six months (kg) 7 605 + 886 7544 + 981 0.68
Height at birth (cm) 50+2.2 51 + 34 0.09
Height at six months (cm) 6727 67.1+ 2.7 0.81

* student t-test

for the cost of feeding one formula fed infant. DISCUSSION.

The infants fed with formula became ill 2.3 times It was observed that regardless of the inclusion
more often than the infants that were breastfed. Thguices and baby food the exclusively breastfed infants
total cost incurred during the six months for medicaixperienced fewer episodes of illness than the infants
attention for all the exclusively breastfed (106) infantsho were formula fed, RR 1.36 (95% CI= 0.99,
was $ 140.00 dollars, or $ 1.32 dollars per infant, h87). Additionally, the formula fed infants experienced
comparison to the formula fed infants, amounting taore illnesses throughout the six-month period. These
$3.06 dollars/ infant. The approximate cost per sicksults are consistent with other studies (12,17), which
infant between breastfed and formula fed infants wisund differences in the incidence of morbidity and
$ 6.70 dollars and $ 8.60 (this does not include thaortality and diarrhrea according to the type of infant
cost of medicines). The average cost estimated feeding. In these studies, the lowest morbidity and mortality
medicine given exclusively to breastfed infants wasgere observed in infants that were exclusively breastfed,
$18.00 dollars ($177.00 Mexican pesos)) comparedd the highest in infants that were artificially fed.
to the formula fed infants $ 19.00 dollars ($183.00  48% of the mothers initiated breastfeeding,

Mexican pesos). compared to 88% among women in New Zealand.
60
50 o
40 +
c 30 s
a Morbidity
S 25
> 20l 25
S
16
10 o - Healthy
Contracting
0 n E |:| illnesses
) Breast i
milk Formula Breast milk and

infant food Formula and infant food

Figure 2.-Association between feeding infant practices and morbidity during six months.
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Morbidity and relative risk of morbidity betv;/rzgmeirffants who were formula fed and breast-fed.
Type of Feeding Morbidity N (%) Relative Risk
Healthy Contracting illnesses €2 p* RR IC 95%
Breastfed 85%80) 21 (20) 459 0.038| 062 041 - 094
Formula-fed 3165) 20 (35) 1.36 0.99 - 1.87

* Fisher correction.

White mothers (18), and 47% of women afteexclusively breast fed infants have a significant gain in
receiving a breastfeeding educational program ataright in the first month of life (17).
urban medical center for health care providersin South  In the present study no significant morbidity
Carolina (19), the cost estimates per medical vigltfferences were observed between exclusively
(transportation, lab analysis or visits outside direastfed and partially breastfed infants. However,
[.M.S.S. (Mexican Healthcare Institute)), did noHowie et al (10) observed that breastfed infants during
include the fact that the average cost of medicinetate first 13 weeks or more presented less
private pharmacies was $ 18.00 dollars. The familigastrointestinal pathology than formula fed infants. This
without healthcare benefits in Mexico account foobservation was independent of the inclusion of
approximately 30-40% of the whole populationsupplements or solids before the age of 13 weeks.
Additionally, the cost of formula was four times greatefhe most frequently described ilinesses in their study
than the estimated cost of extra food consumed Wwere upper respiratory tract infections, with
the lactating mother during the six-month period. Trgastrointestinal disease in second place, and otitis
families of the infants that were formula fed and givemedia and mycosis in third. They also reported a
canned juices had the highest food spending costshigher incidence of gastrointestinal diseases during
a study realized in Hawaii the comparative cost gpring and summer.
feedings with formula was found to be $119.14 dollars  In our study, breastfed infants presented the
compared to $ 49.16 dollars spent for additional losame weight and height development as formula fed
cost food consumed by the lactating mother.(16) infants. However, the risk of contracting illness in the
In our study there were no statistical differencdsst six months of life for infants fed with formula was
in weight and length between different infant feedingigher. The results suggest that in a population without
practices (Table 1). This data is not consistent witntitlement to social security benefits in the North of
other findings, where it has been reported thexico and, specifically in Tijuana, infant feeding with
formula has a higher impact on the morbidity of infants
Table 3 during the first six months of life. In addition, the costs
Mean cost of type of feeding. incurred from the resulting medical expenses might
contribute to the overall deterioration of the economy

Type of Feeding n Mean monthly . "
cost + DE for low-income families.

Nutritional education programs in public
Breastfeeding 72 121+0 institutions and private hospitals need to be
Formula R 5220 strengthened, including more prenatal and post natal
Breastfeeding and juices 9 321+7.5 education for mothers. Additional programs are also
Formula and juices > 7410 essential to promote and evaluate compliance of
Breastfeeding and infant food 25 268+8 - ) - .
Formula and infant food 20 671+0 recommended feeding norms, especially during the first
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six months of life, and to establish immediate actioH..- Martorell R, Stein AD, Schroeder DG. Early nutrition
when a decrease in maternal lactation practice®jd later adiposity. Nutr Adiposity 2001; 12: 874S-878S.

detected. Another application of the present StuQ%_ Howie WP, Stewart FJ, Ogston AS, Clark A, Du V, Florey

result_s suggests the eStab"?hment of regulationsaNpyotective effect of breast-feeding against infection. Br J
magquiladoras and other businesses to encourage mBél1990; 300: 11-6.

support adequate lactation practices for working

mothers. The provision of on site child day care is 4R~ Broadfoot M. Economic consequences of breast-feeding
. . . less than three montHdew Generation Digest 1995; 12:5 —
ideal way to accomplish this. ’

10.

14.- Riordan JM. The cost of not breastfeeding: A

REFERENCES. L commentary. J Hum Lact 1997; 13:93-7.
1.- Auerbach GK, Renfrew JM, and Minchin M. Infant

Feeding Comparisons: A Hazard to Infant Health? J Hugy, _ Leyva-

Pacheco R, Bacardi-Gascon M, Jiménez-Cruz A.
Lact 1991; 7: 63-71.

Variables asociadas a patrones de lactancia en Tijuana.

exico. Salud Publica Mex 1994; 36:161-7.
2.- WHO Working Group on the Growth Reference Protocol.

WHO Task Force on methods for the natural regulation & _ A 1redondo A Néjera P, Leyva R. Atencion médica

fertility. Am J Clin Nutr 2002; 76:620-7. ambulatoria en México: el costo para los usuarios. Salud
Publica Mex 199941:18-26.

3.- Ruel MT, Menon P. Child feeding practices are associateéI %

with child nutritional status in Latin America: innovative,- _ coschem RG, and Koblinsky MA. Bull WHO 1984:

uses of the demographic and health surveys. J Nutr 20 1971-7

132:1180-7. ' '

18.- Heath AL, Tuttle CR, Simons MS, Cleghorn CL, Parnell

4.- Bedinghaus JM, and Melnikow J. Promoting succesf%R A longitudi ; .
; : . o . gitudinal study of breast feeding and weaning
breast-feeding skills. Am Fam Physic 1992; 45:1309-18. practices during the first year of life in Dunedin, New

. . . Zealand. J Am Diet Assoc 2002; 102:937-43.
5.- Lanting C, Fidler V, Huisman M, Touwen BCL, Boersma

ER. Neurological differences between 9 year old childref9 - Wagner CL, Hyulsey TC, Southgate WM, Annibale DJ
fed breast-milk or formula-milk as babies. Lancet 1994; 34@reastfeeding rates at an urban medical university after
1319-22. initiation of an educational program. South Med J 2002;

95:909-13.
6.- Lucas A, Morkey R, Cole T&t al. Breast milk and

subsequent intelligence quotient in children born preterny _ jarosz LA Breast-feeding versus formula: Cost
Lancet 1992; 339:261-4. comparison. Hawaii Med J 1993; 52:14 — 8.

g" F\’Iogan ‘]V\é Gllagen gB' ?;%%?f;figf gznd COQNItVgE _ sanin LH, Gonzalez-Cossio T, Romieu, Peterson KE, Ruiz
evelopment. Early Hum Deve PO OIS S, Palazuelos Eet al. Effect of maternal lead burden on

infant weight and weight gain at one month of age amon
8.- Hendricks K, Badruddin SH. Weaning and diarrhoeabl if dgf s P d'gt _g 2001 107-1016-23 g g
disease] Diarrhoeal Dis Res 1994; 12:4-13. reastied intants. Fediatrics ’ : e

9.- Cunningham A, Jelliffe D, Jelliffe P. Breast-feeding and
health in the 1980s: A global epidemiologic review. J Pediat
1991; 118:659-66.

10.- Mayer EJ, Hamman RF, Gay EC, Lesotte DC, Sabitz DA,

Klingener GJ. Reduced risk of IDDM among breastfed
children. Diabetes 1988; 37: 1625-32.

Vol. 15/No. 1/Enero-Marzo, 2004



