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Abstract

Introduction: The nutritional care for teenage mothers
had been studied as a factor that influences the course of
pregnancy and neonatal outcomes, especially in birth
weight.

Objective: Evaluate the effect of a prenatal intervention
nutrition program, with early start of the nutritional care
and individualized attendance on teenage mother new-
borns’ weight.

Methods: Not randomized study of intervention
performed with 746 teenage mothers (14 to 19 years old),
subdivided in historic control group (GI; n = 542) and
intervention group (GII; n = 204). The dependent
variable was the low birth weight (LBW). The indepen-
dent variables assessed were: sociodemographic (mother
age, skin color, instruction level and sanitation condi-
tions), anthropometric (mother’s height, pre-gestational
nutritional study and adequacy of gestational weight
gain), obstetric (gestational age in first prenatal consulta-
tion, number of pregnancies, childbirths and abortions,
interdelivery and inter-gestational intervals), prenatal
attendance (number of prenatal and nutritional atten-
dance consultations) and conditions of the newborn (birth
weight and duration of the pregnancy). Data were
analyzed by Poisson regression with robust variance.

Results: The average of maternal age at delivery was
17,5 years old (standard deviation 1,59). The percentage of
LBW considerably reduced from 11,3% in GI to 2,9% in
GII (p <0,001). We observed in the multivariate model that
the teenage mothers who have not received the interven-
tion presented 3,5 more prevalence (GI, RP adjusted 3,5;
95% CI 1,49-8,44) to give birth to alow weight newborn.

Conclusion: The participation of the teenage mother
in the prenatal nutrition care program proposed here
contributed to the reduction of the low weight of
newborns.
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IMPACTO DE UN PROGRAMA DE INTERVENCION
NUTRICIONAL PRENATAL EN EL PESO DE LOS
RECIEN NACIDOS DE MADRES ADOLESCENTES

Resumen

Introduccion: La atenciéon nutricional a la adolescente
embarazada se ha estudiado como un factor que influye
en la evolucion de los resultados del embarazo y neonata-
les, especialmente en el peso al nacer.

Objetivo: Evaluar el efecto de un programa de inter-
vencion nutricional prenatal, con inicio temprano de la
asesoria nutricional y seguimiento individualizado, sobre
el peso de los recién nacidos de madres adolescentes.

Meétodos: Estudio de intervenciéon no aleatorio con 746
adolescentes embarazadas (14 a 19 aios), subdivididas
entre grupo de control historico (GI; n = 542) y grupo de
intervencion (GII; n = 204). La variable dependiente fue
el bajo peso al nacer (BPN). Las variables independientes
evaluadas fueron: sociodemogrifica (edad materna,
color de piel, nivel educacional y condiciones de sanea-
miento), antropométricas (altura, situacion nutricional
previa a la gestacion adecuacion incremento de peso en la
gestacion), obstétricas (edad gestacional en la primera
consulta prenatal, nimero de embarazos, nacimientos y
abortos, intervalo entre nacimientos y gestaciones), de la
atencion prenatal (nimero de citas médicas prenatales y
citas de asistencia nutricional) y las condiciones del recién
nacido (peso al nacer y la duracién del embarazo). Los
datos fueron analizados por regresion de Poisson con
varianza robusta.

Resultados: La edad materna promedio al nacer fue de
17,5 afios (desviacion estandar 1.59). El porcentaje de
BPN sufrié una reduccion significativa de 11,3% en GI a
2,9% en GII (p < 0,001). El modelo multivariado mostro
que las adolescentes embarazadas que no recibieron la
intervencion mostraron 3,5 veces mas alta prevalencia
(GI RP ajustada 3,5; IC 95% 1,49-8,44) de dar a luz a un
recién nacido de bajo peso.

Conclusion: La investigacion concluye que la partici-
pacion de adolescentes embarazadas en un programa de
atencion nutricional prenatal contribuye a la reduccion
del bajo peso al nacer en sus descendientes.

(Nutr Hosp. 2013;28:1943-1950)
DOI:10.3305/nh.2013.28.6.6860
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Abbreviations

LBW: low birth weight.

PN: prenatal.

GI: historic control group.

GII: intervention group.

WHO: World Health Organization.
BMI: body mass index.

TGWG: total gestational weight gain.
RP: prevalence ratio.

CI: Confidence interval.

LMP: Last menstrual period.

SD: Standard deviation.

Introduction

The discussion about teenage pregnancy falls
undoubtedly into many and important areas of knowl-
edge. Under biologic approach, authors'? state that,
especially in less than 15 years old teenagers, the preg-
nancy is biologically considered a high risk pregnancy,
due to higher incidence of obstetric and perinatal
complications, such as low weight at birth (LBW),
small to gestational age, preterm delivery, premature
amniorrhexis, anemia, hypertensive disorders of preg-
nancy and gestational diabetes.

Throughout the years, scientifically endorsed proce-
dures have been incorporated to the prenatal program
(PN). Scientific evidences*” have been shown that this
improvement allowed the expansion of universal access,
early and adequate attendance of the mother, as well as
safe delivery offer and post-delivery attendance.
However, in spite of the gains, the maternal and perinatal
morbimortality markers remain unsatisfactory in all
Brazilian regions, even disregarding the differences.

The challenge of implementing a great combination
of interventions that reduces the prevalence of LBW
remains, and thus may contribute to the prevention of
type 2 diabetes, hypertension and cardiovascular
disease in fetuses in adult life®. Recent studies have
been shown that interventions aiming the dietary coun-
seling with appreciation of the mother’s sociocultural
component contribute for a healthy pregnancy and with
satisfactory perinatal results®'°.

Accordingly, it is notoriously important that the
interventions must be identified and evaluated
regarding type, intensity and effectiveness which
present a better association with positive obstetric and
perinatal outcomes in teenage mothers'*'%.

The objective of the study is to evaluate the effect of
a prenatal nutrition care program for teenage mothers
on the birth weight.

Methods

It is a non-randomized intervention study with
historic control group®, performed with 746 teenage

mothers (14-19 years old) in public healthcare in Rio de
Janeiro, Brazil.

Two reasons led to this choice: a) ethical grounds of
the research'®, especially regarding the principle of
beneficence, which states that the actions of the
researchers must aim at the best for the subject, from
the ethical and technical care point of view!” and; b)
because of the difficulty to control the influence of real
conditions in which the health programs and actions
are performed.

The control group (GI) contains all the teenagers (n
= 542) whose deliveries occurred between july 2004
and january 2006 (before the intervention). The criteria
of inclusion in this group were: less than 20 years old
pregnant at the delivery, with no pre-existing chronic
diseases and single fetus pregnancy. Data were
collected from the records, using the instruments tested
before in pilot study.

The prenatal nutrition care program for teenage
mothers (intervention) consisted in the nutrition atten-
dance of a prospective cohort of 227 teenage mothers
(GII), from the first PN consultation to the immediate
post-delivery, between November 2007 and February
2010. The criteria for inclusion in the cohort were:
maximum age of 19 years old when registering the PN,
nutrition care start simultaneous to the first PN consul-
tation, single fetus pregnancy and no pre-existing
chronic diseases.

For the calculation of the sample size, the signifi-
cance level established was 5%, the power of the study
in 90% to detect minimum difference of 15% between
two proportions. The loss standard was evaluated
considering the distribution of the follow-up final rate.

The intervention

The main feature was the nutrition care with early
beginning and individualized and detailed nutritional
evaluation of the teenage mother, performed in a
minimum of 4 consultations throughout the PN and
with the development of surveillance actions, preven-
tion and recovery of clinical and nutritional (inade-
quacy on the pregnant weight gain, anemia, hyperten-
sive disorders of pregnancy, gestational diabetes,
digestive symptomatology, and others). The patients
received a diet calculated to estimated weight gain
until delivery, a list of food substitutions and guide-
lines for intercurrences. The teenages also partici-
pated at least in three group consultations with the
multiprofessional team, when they received more
information about nutrition during pregnancy and
their doubts were clarified.

Dependent and independent variables

The dependent variable was the low birth weight
(LBW), defined by World Health Organization
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(WHO)* as less than 2,500 g. The independent vari-
ables included in the analysis were: (1) sociodemo-
graphic: maternal age at delivery, skin color (self-
rated as white, brown or black), marital status
(single, married or living with the partner), educa-
tion level (incomplete basic education; complete
basic education, incomplete high school, complete
high school or more) and sanitation conditions
at home (adequate —piped and treated water, sewage
system and regular garbage collection; inadequate —in
the absence of one of these services); (2) anthropo-
metric: stature (< 1.45 m; 1.45 or more), pre-gesta-
tional nutrition status (low weight, adequate, over-
weight, obesity) and classification of the adequacy
of total gestational weight gain (insufficient;
adequate; excessive); (3) obstetric: gestational age
when starting the PN (according to last menstrual
period-LMP), number of pregnancies, deliveries
and abortions, interdelivery and intergestational
interval; (4) PN attendance: number of PN consulta-
tions (1 to 5; 6 or more) and PN nutrition attendance
(1 to 3; 4 or more); (5) newborn: birth weight (<

2,500 g; 2,500 g or more) and gestational age at
birth, according to LMP (< 37 weeks; 37 weeks or
more).

Among the various cut off points, the pre-gestational
body mass index-BMI [weight (kg)/stature (m?)] — was
used to evaluate the nutrition status up to two months
before the gestation. The cut off points recommended
by the Ministry of Health" and adapted by Saunders et
al* were used, considering the age of the teenagers in
years and months according to proposition of WHO?":
low weight (BMI/age < 5-percentile), eutrophic
(BMlI/age > 5-percentile to < 85-percentile), over-
weight (BMI/age > 85-percentile to < 95-percentile)
and obesity (BMI/age > 95-percentile).

For the calculation of total gestational gain
(TGWG), the pre-gestational weight was subtracted
from the pre-delivery weight or from the weight
registered at the last PN consultation. The adequacy
of TGWG was evaluated based on the table of ranges
of weight gain according to the pre-gestational nutri-
tion status, recommended by Ministry of Health?,
from the publication of pre-gestational BMI.

Table I
Distribution of the teenage mothers and adequacy of the birth weight, according to sociodemographic features and pre-
gestational nutrition status in pre-intervention (GI) and intervention (GII) groups. Rio de Janeiro, July 2004 to February 2010

Gl GIl
Maternal variables P
n % n %
Instruction level
Incomplete Basic Education 151 37.8 76 347
Complete Basic Education 181 45.3 17 7.8 <0.001
Incomplete High School 35 8.8 86 39.3 '
Complete High School or more 33 83 40 18.3
Skin color
White 164 484 64 29.4 <0.001
Brown or Black 175 51.6 154 70.6 ’
Marital situation
Married/living with the partner 32 10.0 79 41.6 <0.001
Single/widowed 288 90.0 111 58.4 '
Sanitation conditions at home
Adequate™! 81 93.1 210 93.3 0.942
Inadequate 6 6.9 15 6.7 '
Smoking during pregnancy
Yes 25 14.0 17 7.5
No 154 86.0 210 925 0.033
Use of alcohol during pregnancy
Yes 15 8.5 20 8.8 0919
No 161 91.5 207 91.2 '
Pre-gestational EN (BMI kg/m*/age)
Lowe Weight 2 1.2 5 23
Adequate 144 87.5 53 71.6 0.041
Overweight 11 9.8 3 14.0 '
Obesity 10 1.6 7 6.1
Adequacy of the birth weight (grams)
LBW (<2,500) 53 11.3 6 29 0.006
Adequate (= 2,500) 415 88.7 188 97.1 '
*'When presenting treated and piped water, sewage system and regular garbage collection, considered inadequate when one of these services was not provided.
EN: Nutrition status; BMI: Body mass index (kg/m?); LBW: Low birth weight; GI: Pre-intervention group; GII: Post-intervention group.
Intervention nutrition during prenatal Nutr Hosp. 2013;28(6):1943-1950 1945
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Table IT
Averages and standard deviations of the maternal and obstetric variables and prenatal care of the teenage mothers
according to the groups of study (GI and GII). Rio de Janeiro, July 2004 to February 2010

Variables n Average + DP Difference between averages P

Maternal age at delivery (years and months)
GI 542 17.3+1.55 -0.57 <0.001
GII 205 17.9£1.60

Number of pregnancies
GI 526 1.34+0.61 0.18 <0.001
GII 225 1.16 £0.41

Number of deliveries
GI 522 021+0.44 0.15 <0.001
GII 222 0.06£0.24

Number of abortions
GI 222 0.32+0.56 0.21 <0.001
GII 222 0.10+£0.36

Interval between last pregnancy and the current one (months)
GI 40 15.50+9.70 -7.40 0.019
GII 20 2290+ 13.71

1G infirst PN consultations (weeks)
GI 225 15.05£5.51 -1.47 0.005
GII 183 16.52+4.85

Pre-gestational weight (kg)
GI 205 53.95+8.75 227 0.013
GII 214 56.21+9.79

Pre-gestational BMI (kg/m?)
GI 183 21.36+3.16 -0.50 0.134
GII 215 21.86+3.40

Total gestational weight gain (kg)
GI 187 13.58 £5.96 -0.29 0.621
GII 181 13.87+5.24

1G at delivery (DUM)
GI 470 37.70+4.47 -1.33 <0.001
GII 140 39.03+1.89

Number of PN consultations
GI 398 6.52+2.55 -0.21 0.321
GII 216 6.74+2.53

DP: Standard deviation; ANPN: Prenatal nutrition care; IG: Gestational age; PN: Prenatal; BMI: Body mass index-kg/m’.

“The equality of the variances was observed using the Levene test (p > 0,05).

Statistical Analyses

In the data analysis, we used the t-Student test for
averages, chi-squared test for frequencies and bivariate
analysis to identify the variables associated to the
outcome (LBW), based on the prevalence ratios (RP)
and withdrawal periods of 95%, according to the groups
of study. The multivariate analysis was performed for
estimation of RP adjusted, using Poisson regression with
robust variance, being the groups of study the main inde-
pendent variable. We have also tested other variables
which have shown differences between the groups, or
association with outcome, in the bivariate analysis,
accepting the value of p < 0.05 for this choice for statis-
tical significance. All analyses were performed in the
statistical package SPSS for windows version 17.0.

The study was planned respecting the ethical aspects
provided in resolution 196/96 of National Council of
Health-CNS" and approved by the Ethical Committee
in Research of Maternity School of Federal University
of Rio de Janeiro.

Results

The average age of the teenagers mothers at delivery
was 17.5 years old (standard deviation - SD 1.59), 17.3
years old in Gl and 17.9 years old in GII.

The loss of follow-up in GII was 10.13% (n = 23)
having as main motivation the occurrence of the
delivery in other maternity, with the loss of the records
and lack of information about the newborn. In all the
variables studied, there were no differences between
the teenagers whose records had information about the
birth weight and those who had not.

The table I consolidates the sociodemographic data and
the data of pre-gestational nutrition status of the studied
mothers. The groups are similar regarding the sanitation
conditions at home, with higher proportion of mothers
who lived in a place with adequate conditions for both (p =
0.942). Concerning alcohol use, there is also no difference
between the groups, with 8,5% of the teenagers in GI and
8.8% in GII presenting this behavior during the pregnancy
(p =0.919). Otherwise, the instruction level was different
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Table I1I
Sociodemographic and anthropometric features and maternal social habits, according to the adequacy of birth weight.
Rio de Janeiro, July 2004 to February 2010

Birth weight
Variables Adequate LBW P
n % n %

Sanitation conditions

Adequate 253 94.1 16 59 0,469

Inadequate 18 90.0 2 10.0 ’
Skin color

White 206 93.2 15 6.8 0.347

Brown or black 292 91.0 29 9.0 ’
Marital situation

Married/living with the partner 324 90.7 33 9.3 0.035

Single 133 96.4 5 3.6 '
Instruction level

Tlliterate/EFT* 193 86.9 29 13.1

Complete basic education 179 90.9 18 9.1 0.012

Incomplete high school 107 98.2 2 1.8 '

Complete high school or more 61 89.7 7 10.3
Smoking

Yes 35 89.7 4 10.3

No 321 933 23 6.7 0409
Use of alcohol

Yes 33 97.1 1 29

No 320 925 2% 75 0322
Use of illegal drugs

Yes 8 88.9 1 11.1

No 348 9.8 7 72 0.656
Pre-gestational BMI (kg/m?)

Low Weight 5 100.0 0 0.0

Eutrophic 176 89.8 20 10.2 0.271

Overweight and obesity 30 100.0 0 0.0

EFI: Incomplete Basic Education; BMI: Body mass index- kg/m2.

between the groups, with the number of mothers with
incomplete and complete basic education increasing from
17.1% (GI) to 57.6% (GII) (p < 0.001), and the proportion
of married teenagers or living with the partner increasing
too (GI =10.0%, GIl =41.6%; p < 0.001). There was also
a difference concerning smoking during the pregnancy,
with a significant reduction of smokers in GII (7.5%) in
relation to GI (14.0%; p < 0.001). The skin color presented
differences too, with 51.6% of the teenagers in GI and
70.6% in GII self-rated brown or black (p < 0.001). The
distribution of the teenagers according to pre-gestational
BMI presented considerable difference between the
groups: 87.5% of the teenagers in GI and 77.6% in GII
were eutrophic; the proportion of teenagers with over-
weight and obesity was higher in GII (20.1%) in relation to
GI(11.4%) (p=0.041).

Still on table I, there is the frequency of the adequacy
of the birth weight according to the groups of study.
The percentage of LBW reduced from 11.3% in GI to
2.9% in GII (p < 0.001). The average weight at birth

was 3,032 g (SD 602) for GI and 3,207 g (SD 449) for
GII (data not presented in table).

The comparison of the averages of the maternal vari-
ables and prenatal assistance by groups of study (GI
and GII) can be observed in table II. There is a consid-
erable difference between the groups for almost every
variable, except pre-gestational BMI, gestational
weight gain and number of PN consultations PN (p >
0.05), with unfavorable values always in GI.

In table III, we can observe that the prevalence of
LBW was higher among the married teenagers or who
lived with the partner, compared to the single ones
(9.3% and 3.6%, p=0.035) and to the lower instruction
level (p =0.012). The other variables, including pre-
gestational BMI, have not presented association with
the birth weight (p > 0.05).

Otherwise, data of table IV show an association
between LBW and the average of the variables: pre-gesta-
tional weight (p = 0.016), pre-gestational BMI (p =
0.008), total gestational weight gain (p = 0.013) and

Intervention nutrition during prenatal
from teenage mothers
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Table IV
Averages and standard deviations of maternal and obstetric variables and prenatal care of the teenage mothers,
according to the adequacy of the birth weight. Rio de Janeiro, July 2004 to February 2010

Variables n Average = DP Dif. average P

Number of pregnancies
Adequate 662 1.28+0.55 -0.08 0.252
LBW 66 1.36+0.71

Number of deliveries
Adequate 658 0.16+0.44 -0.05 0.336
LBW 66 0.21+£0.42

Number of abortions
Adequate 385 0.21+0.48 -0.07 0.405
LBW 39 0.28 +0.65

Interval between last pregnancy and the current one (months)
Adequate 53 18.08 + 11.51 9.82 0.103
LBW 4 8.25+10.04

1G at first PN consultation (weeks)
Adequate 360 15.68+5.16 -0.97 0.426
LBW 33 16.65+6.75

Pre-gestational weight (kg)
Adequate 372 55.39+9.38 4.58 0.016
LBW 26 50.81+8.78

Pre-gestational BMI (kg/m?)
Adequate 352 21.75+3.30 1.77 0.008
LBW 26 19.97+2.47

Total gestational weight gain (kg)
Adequate 329 14.00+5.63 2.85 0.013
LBW 26 11.15+5.34

G at delivery (DUM)
Adequate 528 38.54+3.69 0.22 0.881
LBW 64 33.25+4.43

Number of PN consultations
Adequate 547 6.71+2.51 1.44 <0.001
LBW 51 527247

LBW: Low birth weight.
“The equality of the variances was observed using the Levene test (p>0.05).

number of PN consultations (p < 0.001), with the unfavor-
able results remaining in the pre-intervention group (GI).

In the multivariate analysis (table V), we observe
that the occurrence of LBW was kept highly deter-
mined by the group of study to which the teenage
belonged. In other words, among the teenage mothers
of the pre-intervention group (GI), we observe a preva-
lence adjusted 3.5 higher (RP adjusted 3.5; 95% CI
1.50-8.45) of LBW, compared to those which formed
the GII, showing the protective effect of the nutrition
care, even after the adjustment for the confounding
variables (instruction level, number of pregnancies,
deliveries and prenatal consultations).

Discussion

Initially, some considerations must be made
regarding the design of this study. It is notorious that

the standards for the evaluation of interventions are the
randomized, double-blind and controlled studies.
However, these strategies of investigation are limited
against the compromise with the ethical questions of
the research, particularly regarding the choice of a
control group. Aiming to remedy this limitation, we
chose using the comparison pre and post intervention
by historic control, whose plausibility is shown by the
reduction of the risk factors associated, as well as by
the reduction of the problem itself- LBW.

Concerning the general development of the nutrition
care program, the results showed a satisfactory accessi-
bility, with a low proportion of loss of follow-up.

Despite of the result on the study of significant
contribution of nutritional monitoring, initiated early
and maintained throughout the prenatal, the adequacy
of the birth weight of children of teenage mothers. In
comparison between groups was possible to observe
the contribution of nutritional care in reducing the
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Table V
Results of the multivariate analysis by Poisson Regression for prevalence ratios of low birth weight according to the groups
of study (GI = 542 and GII = 204). Rio de Janeiro, July 2004 to February 2010

Variable LBW (%) RPB(IC95%) p RPA<(IC95%) p adjusted
Group
GI 13.0 3.83(1.67-8.71) <0,001 3,55 (1,50-8,45) 0,004
GII 4.6 1.0 1,0

‘LBW: Low birth weight
*RPB: Gross prevalence ratio

RPA: Prevalence ratio adjusted using Poisson regression model according to the variables: instruction level, number of pregnancies, number of deliveries and number of

prenatal consultations.

prevalence of LBW, which occurred in 11.3% of GI
went to 2.9% in GII (p < 0.001).

LBW was chosen as dependent variable for it recog-
nized by WHO? since the beginning of the eighties as the
most important single factor for child’s survival, growing
and development. More recently, LBW has been related
to the occurrence of chronic diseases in adult life such as
obesity, type 2 diabetes and hypertension**. Because of
its multicausal nature, LBW evolves a combination of
risk factors, especially the unfavorable sociodemo-
graphic conditions, reproductive history, maternal nutri-
tion status before and after the pregnancy, smoking and
quality and access of prenatal care®.

The analysis had included maternal age as a risk
factor for the LBW associated with biological immatu-
rity of teenagers, the groups are similar, since the
average age in both groups was 17.5 years and the liter-
ature suggests increased risks of adverse perinatal
outcomes for teenage mothers under 15 years old*?.

Otherwise, other authors'***3 have been shown that
the maternal age itself is not a good predictive factor on
the determination of the birth weight and must be
considered together with the insertion of the teenage in
social contexts characterized by poverty, low instruc-
tion level, black ethnicity, unstable marital situation or
absence of partner, maternal nutrition status and
prenatal care. In this study, although we have found
sociodemographic differences between pre and post
intervention groups, they are not capable to be kept as
explanatory variable to define the birth weight.

Drug’s use during pregnancy represents important
risk factor for LBW; however, amongst all the drugs
consumed by the mothers, smoking is undoubtedly the
most common, and it can cause intrauterine hypoxia,
leading to fetal malnutrition®. In this study, we found
that this practice does not present association with
LBW and its frequency was less expressive among the
mothers who participated in the intervention group
(GII). These results are similar to what Freire et al.*
found. They indicate the nutrition care as a protective
factor against smoking during pregnancy, once the
mothers who had no nutrition care presented three
times more chance of smoking during pregnancy
compared to the ones who had professional attendance.

Comparing the average of the variables number of
pregnancies, deliveries and abortions between GI and

GII, we verified that, in spite of the differences identi-
fied with statistical importance, they do not denote clin-
ical significance because the values are low too, once in
both groups most of the teenagers were primiparous.

The final analysis of this study identified statistical
association between the frequency of the teenager to 6 or
more PN consultations and her participation in the nutri-
tion care program with lower occurrence of LBW. It is
well documented and recognized the efficiency of the
early and adequate nutritional counseling and prenatal
care over the weight and age of teenage the mothers at
delivery,*®#. According to Orstead et al.*, since the
sixties the efficiency of prenatal nutritional counseling
has been registered by North American scholars.

These authors* also evaluated the efficiency of the
prenatal nutrition care on the mother weight gain, the
birth weight and the cost-effectiveness of PN. The
results showed that the mothers who received the inten-
sive nutrition care together with each PN consultation
gained an average of 2.5 kg more and had a newborn
0.1 kg heavier, compared to the mothers who
frequented only one 30 minutes nutrition care together
with others, offered in the PN first consultation. The
nutritional counseling tested in this study** was applied
in group consultations, there was also the development
of individualized diet for pregnant women by nutri-
tionist, and the obstetrician reinforced the guidelines
given by nutritionist.

The evaluation of the cost-benefit showed in the
study mentioned above* pointed to a lower investment
for the offer of intensive nutritional counseling (time,
nutritionist and direct costs for visits to the clinic) than
the one for single nutrition attendance. LBW was
higher in the group of mothers who received the single
attendance, causing an increase of expenses with
special care neonatal units and, therefore, the intensive
nutrition care program is most cost-effective.

In conclusion, the results found here reinforce that the
PN care considerably contributes for the pregnant and
the newborn’s health, but it shows that it can be better
though. The health system is responsible to provide the
necessary assistance to improve the efficiency and effec-
tiveness of PN health actions and the health professional
must support the expansion of the nutrition counseling
programs with universal access, early beginning and
individual and customized attendance throughout the
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pregnancy, in order to considerably reduce the occur-
rence of low weight at birth among the newborns, espe-
cially the ones from teenagers mothers.
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