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SUMMARY. T he objective was to evaluate the prevalence of 
specific nutritional deficiencies in a group o f pregnant adolescents 
according to the gestational age when they started to receive prenatal 
care. A group o f 163 pregnant adolescents that attended the Instituto 
Nacional de Perinatologia (M exico City) for the first time to receive 
prenatal care was evaluated. An anlhropometrical evaluation was 
performed and a blood sample taken to determine hemoglobin, 
ferritin, erythrocyte folate and plasma zinc to all cases. The mean 
age was 15 years ( I I  to 17 years). The mean gestational age when 
starting prenatal care was 27 ± 7 gestation weeks and most of them 
tended to have low weight (97±12% expected weight for height 
and gestational age). Eight o f every ten adolescents had anemia 
and iron deficiency. Late prenatal care (> 25 weeks) was associated 
with the risk of presenting anemia OR 5.11 (Cl 95% 2.4- 10.7) iron 
deficiency (OR 3.5; Cl 95% 1.7 to 7.1) and zinc deficiency (OR 
2.9; Cl 95%1.1 a 7.6). In relation to folate deficiency, the opposite 
effect was observed (OR 0.10; Cl 95%  0.02 a 0.48). Lack o f 
opportune prenatal care was associated with the presence o f iron 
and zinc depletion. Probably iron deficiency contributes to  an 
erythrocyte folate accumulation.
Key words: Adolescents, nutrition, pregnancy, prenatal care, iron, 
folate, zinc.

R E SU M E N . P re v a le n c ia  de  d e fic ie n c ia s  n u tr ic ia s  en 
adolescentes m exicanas. Influencia dei control p renatal. Con el
objeto de evaluar la prevalencia de deficiencias nutricias específicas 
en un grupo de adolescentes embarazadas de acuerdo con la edad 
gestacional en que inician su control prenatal, se estudió en forma 
transversal a un grupo de 175 em barazadas adolescentes que 
acudieron por primera vez a control prenatal al Instituto Nacional 
de Perinatología (Ciudad de México). En todos los casos se realizó 
una evaluación antropométrica y se tomó una muestra de sangre 
para determinar hemoglobina, ferritina. ácido fólico eritrocitario y 
zinc plasmático. El promedio de edad fue de 15 años (II a 17 
años). El promedio de edad gestacional al inicio del CP fue de 27 ± 
7 semanas de gestación y en su mayoría tendieron al bajo peso 
(97±12% del peso esperado para la estatura y edad gestacional). 
Ocho de cada diez adolescentes mostraron anemia y deficiencia de 
hierro. El control prenatal tardío (> 25 semanas) se asoció con el 
riesgo de presentar anemia (RM 5.11 IC95% 2.4-11.9), depleción 
de hierro (RM 3.53; IC95% 1.75- 7.10) y de zinc (RM 2.94; IC 
95%  1.14 a 7 .5 8 ). En el caso  de la de fic ien c ia  de fo latos 
paradójicamente se observó el efecto contrario (RM 0.10; IC95%
0.02 a 0.48). La falta de control prenatal oportuno se asocia con la 
presencia de anemia, deficiencia de hierro y zinc. Probablemente 
la dep lec ión  de h ierro  conduce a la acum ulación de folato 
eritrocitario.
P a lab ras  clave: Adolescencia, nutrición, embarazo, vitamina A, 
hierro, zinc, folato.

INTRODUCTION

P reg n an t teen a g e rs  a re  reco g n ized  as a  n u tritiona l risk  
g roup  becau se  o f  th e  p resen ce  o f  b io log ica l, social as w ell as 
psycho log ica l fac to rs tha t m ake  them  m ore  p rone  to  p resen t 
p renatal p ro b lem s (1).

P regnancy  risk s  fo r  a te en a g e r a re  no t on ly  re la ted  to  
m aternal p ro b lem s, such  as in ad eq u a te  w eigh t gain - w hether 
it is defic ien t o r ex cess iv e  -, acu te  p regnancy  h ypertension , 
ferropen ic  an em ia  an d  vag inal in fec tio n s  on top  o f  em o tiona l 
d iso rd e rs  bu t a lso  th is  g ro u p  o f  w om en  and  th e ir o ffsp rin g  
te n d  to  h a v e  h ig h e r  n e o n a ta l  m o r b id i ty  a s s o c ia te d  to  
p rem atu rity  and  g ro w th  re ta rd a tio n  (2 ,3).

A s far as the n u tritio n a l n eed s o f  p regnan t teenagers  are  
co n ce rn ed , m o s t o f  ex is tin g  reco m m en d a tio n s  a re  sim p ly

w eak  substitu tes fo r ad u lt needs. Even w ithin these lim its, it 
is im p o rtan t to  in d ica te  th a t teen ag ers  frequen tly  have an 
insuffic ien t in take  o f  v itam ins and  m inerals. T here  are m any 
ind ica tions th a t iron , zinc, ca lc ium , v itam in A , riboflavin , 
fo lic acid  and pyridox ine  are  o ften  defic ien t (4,5).

O n  th e  o th e r  h an d , it o ften  o c c u rs  th a t th e  p reg n an t 
teen ag er v isits the p renatal ca re  c lin ic  ra ther la te  (6), so  the 
areas requiring  special a tten tion  a t each stage o f the pregnancy 
m u s t b e  id e n tif ie d  so  as to  p la n  p re v e n tiv e  as w ell as 
nu tritional strateg ies adequate  fo r the gestational age when 
p renata l care  begins.

O n th ese  b a se s , th e  g o a l o f  th e  p re se n t stu d y  w as to  
evalua te  the p reva lence  o f  specific  nu tritional defic iencies 
acco rd ing  to gesta tiona l age  w hen starting  prenatal care.

35



36 CASANUEVA et al.

M E T H O D S

F or this study, all teenagers w ho attended the prenatal care 
clinic o f  the A dolescent C linic (AC) o f  the Instituto N acional 
de  P erin a to lo g ia  (IN P er) fo r the first tim e  w ere  inv ited  to  
p a rtic ip a te  in co n secu tiv e  fo rm  fo r a six  m o n th s p eriod . 
N utritional assessm ent evaluation is part o f  the routine studies 
o f  the AC, so no w ritten consent w as requested. All w om en 
answ ered a questionnaire to  obtain inform ation about age, pre­
p reg n an cy  w eigh t, da te  o f  las t m enstrua l period , o nse t o f  
m enarche and num ber o f  pregnancies. Later, w eight and height 
w ere evalua ted  and  a 5 m L  o f  b lood  sam ple  w as taken to 
determ ine:

H em oglobin  using an autom atic counter (C oulter C ounter 
T-830, U SA ). H em oglobin determ inations w ere m ade daily. 
T w o c o m m erc ia l c o n tro ls  w ere  m ad e  ev ery  day  w ith  
assigned values, w hich enabled us to evaluate precision (3% 
an d  2% , re sp e c tiv e ly ) . V alues u sed  as c u t-o f f  p o in ts  
correspond to those proposed by the USA  C enter for Disease 
C ontrol, corrected for altitude (2240 m over sea level) and 
gestational age and w ere 120, 115, 122 g/L  for the first, 
second and third pregnancy trim esters respectively (7). 
F e rr itin  w as d e te rm in ed  by E L IS A  k it (O P U S , D ade- 
B ehringer, Illinois, U SA ). Sam ples w ere all p rocessed  in 
one day  and th ree in ternal con tro ls w ere inc luded  (high, 
m ed iu m  and  low ) w ith  a s s ig n e d  v a lu e s  th a t show ed  
ad eq u a te  p rec ision  (< 5% ). W hen  ferritin  concen tra tion  
show ed <12 pg /L , it w as considered  as iron dep le tion  (8). 
E ry th rocy te  fo late  w as determ ined  by rad io im m unoassay  
th ro u g h  a c o m m e rc ia l k it (G a m a c o u n te r , D u a lc o u n t, 
A bbott, U SA ). A s prev iously  m entioned , all sam ples w ere 
evaluated  in one  day using  an in ternal p rogram  o f  quality  
con tro l. To evaluate fo late  nu tritional status, the criteria  
p ro p o sed  by M ag n u s and  C aud ill w ere  u sed  and  they 
co rresponded  to 148 ng /m L  (322  nm ol/m L ) fo r w om en 
w ith < 26  w eeks o f  p regnancy  and 118 ng l/m L  (257 nm ol/ 
m L ) fo r the o thers (9 ,10).

- Serum  zinc w as evaluated by m ass spectrophotom etry  w ith 
a  co u n te r (P e lk in -E lm er, U S A ). T he  c u t-o ff  p o in t w as 
ad justed  accord ing  to  gesta tional age  and corresponded  

to 73, 60  and 54 m g /dL  fo r each pregnancy  tr im este r (11).

T he  sam ples co rrespond ing  to  determ inations m ade w ith 
a  com m ercia l k it w ere separated  and frozen  at -70°C  to be 
quan tified  synchron ica lly  by dup lica te  and in each case  the 
variation coeffic ien t w as less than  6% .

In the cases w here  an em ia  o r som e specific  defic iency  
w as found , nu tritional ad v ice  and  specific m anagem en t w as 
g ran ted  w ithou t cost.

F o r  d a ta  a n a ly s is ,  d is p e r s io n  a n d  c e n tr a l  te n d e n c y  
m e a su re m e n ts  w e re  c a lc u la te d . C o n s id e r in g  d is tr ib u tio n  
c h a r a c te r i s t ic s ,  f e r r i t in  v a lu e s  w e re  a n a ly z e d  th ro u g h

geom etric  m ean  and  d ispersion  w as ca lcu la ted  from  natural 
d is tribu tion  logarithm .

U pon analyz ing  concen tra tions o f  m icronu trien ts, it was 
found that there  w as no sign ifican t d ifference betw een w om en 
w ho began  prenata l care  betw een th e  2 5 ,h and the 3 2 nd w eek 
o f  p regnancy and those w ho v isited  the clinic after this period. 
T hus, th e  fo llo w in g  tests w ere  m ad e  d iv id ing  the w om en 
in to  tw o g roups: those  w ith early  p renatal care  (<25 w eeks) 
and  la te  prenatal care  (>25 w eeks), considering  the pertinen t 
co rrec tions fo r gestational age.

To estab lish  d ifferences, t tests and  y j  tests w ere used  for 
independen t sam ples, d epend ing  on distribu tion  nature. T he 
o d d s  ra t io  w as c a lc u la te d  a n d  c o n fid e n t in te rv a ls  w ere  
e s t im a te d  a c c o r d in g  to  th e  W o o lf  m e th o d  (1 2 ) .  A ll 
in form ation  w as p rocessed  using  the S tatistical P rogram  for 
Social Science  (SPSS version 10,0).

R E SU L T S

175 p regnan t teenagers w ere invited  to  the study, 12 w ere 
e x c lu d e d  fo r  la c k  o f  in fo rm a t io n , w ith  163 te e n a g e rs  
re m a in in g . T h is  sa m p le  re p re se n ts  41%  o f  th e  to ta l o f  
teenagers cared  fo r yearly  at the IN Per.

T ab le  1 sh o w s th a t m ean  a g e  w as 15 y e a rs , w h ich  
co incides w ith onset o f  active sexual life. T his ind ica tes that 
p regnancy occurred  in the first y ear a fter beg inn ing  o f  active 
sexual life. P re pregnancy body m ass index (B M I), w as w ithin 
the recom m ended  m arg ins (from  20  to  25) (13) but w ith a 
le ftw ard  d ev ia tion , tha t is, w ith  a  c lea r tendency  tow ards 
u n d e rw e ig h t .  A s  an  e x a m p le  o f  th e  a fo re s a id , w e ig h t 
re la tio n s h ip  w ith  th e  e x p e c te d  f ig u re s  fo r  w e ig h t an d  
gestational age  w as also  w ith in  the low er recom m ended  lim it 
(14). A verage pregnancy  age a t beg inn ing  o f  p renatal care  
w as 27  w e e k s , w h ic h  re f le c ts  la te  p re n a ta l  a t te n t io n . 
H ow ever, it is im portan t to  ind ica te  that a lm ost one th ird  o f  
the w om en v isited  the c lin ic  befo re  20  w eeks o f  pregnancy.

T able 2 p resen ts  co n cen tra tio n  o f  various m etab o lites  
related  to m aternal nu trition . H em oglob in , ferritin  and  zinc 
show ed sign ifican tly  low er co n cen tra tio n s in w om en w ho 
visited p renatal ca re  in the th ird  trim ester. It is in teresting  to 
no te  that ery th rocy te  fo late  concen tra tion  (w hich  is a  store 
in d ica to r) w as s ig n ifican tly  h ig h e r in w om en  w ho  began  
prenatal ca re  a fter the 32 nd w eek  o f  pregnancy.

T a b le  3 sh o w s d e f ic ie n c y  p re v a le n c e  a c c o rd in g  to  
g esta tiona l age  a t b eg in n in g  o f  p rena ta l care . A s m ay  be 
observed , anem ia , iron  d ep le tio n  and  z inc defic iency  w as 
m ore frequen t betw een  teenagers w ho began prenatal care  

ra ther late. In fact, p renatal care  > 2 5  w eeks o f  p regnancy  
m ean a t risk o f  5 .11, 2.5 and 2 .9  tim es to p resen t anem ia, 
iron  dep le tion  o r zinc defic iency  respectively . In rela tion  to 
fo la te  deficiency, la te  prenatal care  seem s to be an apparen t 
“ pro tec ting  fac to r” (O R . 0 .10  IC  95%  0 .02- 0 .48).
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TA B L E  I
G eneral characteristics o f  the studied group  

n= 163

Indicator Mean ± sd Range

Age (years)
* chronological 15 ± 1 11-17
» menarche 11 ±1 9-1 5
* gynecological* 3 + 1 1-8
* onset of sexual life 15 ± 1 11-16
Gestational age at onset o f prenatal care, weeks 27 + 7 6-40
Height, cm 155 ± 6 130-170
Pregestational BMI 21 ± 3 19-26
% Weight/height and gestational age** 97 ± 12 74-144

•Gynecological age= Chronological age -  menarche age 
•* According Arroyo et al (14)

T A B L E  2
Biochem ical ind ica to rs o f  nu tritional status accord ing  to 

w eeks o f  p regnancy  at beg inn ing  o f  prenatal care

Weeks o f  pregnancy 
6-24 25-32 >32 ANOVA p

(n=53) (n=65) (n=45)

Hemoglobin g/L 123 ± 15 1 2 0 + 1 0 118 + 1 3 5.48 0.005
Ferritin pg/L * 12.55 6.95 6.46 8.24 0.005

(1 0 .9 2 -  14.49) (6.29-7.68) (5 .7 6 -7 .2 6 )

Erythrocyte
folate nmol/L 190 + 72 233 + 89 231 ±71 5.56 0.004
Zinc pg/dL 7 2 + 1 2 65 + 12 6 6 + 1 0 5.61 0.004

* geometric mean (+ sd)

T A B L E  3
Prevalence o f  nu tritional defic iency  by age  at beg inn ing  

o f  prenatal care

Prenatal control weeks Odds ratio (Cl 95%)
<25 

n (%)
>25
n(% )

Anemia 44/53 (83.0) 83/110(75.5) 5.11(2.38- 10.96)
Iron deficiency 26/53 (49.0) 85/110(78.0) 3.53 (1.75-7.10)
Zinc deficiency 6/53(11.4) 30/110(27.3) 2.94 (1.14-7.58)
Folate deficiency" 11/53 (20.7) 2/77 (2.6) 0.10 (0.02- 0.48)

D IS C U S S IO N

From an obstetrical po in t o f  view, the population  stud ied  
is not considered  o f  h igh  risk  because  its gynecolog ical age 
averages th ree  y ea rs , so  no o b ste tric a l c o m p lica tio n s  are  
expected. H ow ever, it is im portan t to  ind icate  the fact that it 
is a group  tha t beg ins a  p regnancy  being  underw eigh t and

th a t in g en e ra l re m a in s  c lo s e  to  th e  lo w e r w e ig h t lim it 
expected  for he ig h t and  gestational age.

A nem ia prevalence rep resen ted  a health  prob lem  in the 
studied sam ple since am ong  the w om en w ith early  prenatal 
c a re  it w as o f  20%  w hile  in those  w ith  late p renata l ca re  
reach ed  57% , th is  co in c id e s  w ith  th e  in fo rm a tio n  ab o u t 
M exican  adu lt popu la tion  w hich  varies betw een  25 and  40% , 
depend ing  upon the source consu lted  (15 -18), and is even 
h igher than tha t o f  adu lt p regnan t w om en cared  fo r in the 
sam e institu tion  (19). It is im p o rtan t to  no tice  th a t in th is 
popu lation , iron dep le tion  is by far the m ost frequen t cause 
o f  anem ia, so that it is basic to  p rom ote  adequate  iron nutrition  
from  puberty  th rough  m enopause, because  it is w ithin th is 
s tage  tha t w om en a re  ex p o sed  to th e  risk  o f  p resen tin g  a 
negative balance  o f  th is nu trien t, due  to increase  loss du ring  
m enstrual periods (20). Som e au thors suggest that th roughou t 
w o m en ’s reproductive  life  iron supp lem en ts should  be  given 
(120  m g elem en tary  iron /once  a w eek) at regu la r in tervals 
(21 ,22).

A s to zinc deficiency, a lthough  its p revalence is not as 
h igh  as th a t o f  iron , th e  in c rease  in th e  n u m b er o f  cases  
observed  am ong  w om en w ith  la te  p renata l care  suggests the 
need  to  supplem ent this nutrient, particularly  if  it is considered  
th a t  th i s  d e f i c ie n c y  is  r e l a te d  to  lo w  b ir th  w e ig h t .  
N evertheless, th is po in t is still b e ing  debated  (23 ,24).

F inally , the pattern  show n by ery th rocy te  fo la te  seem s to  
in d ic a te ,  a s  r e p o r te d  a b o v e ,  th a t  la te  p r e n a t a l  c a r e  
paradoxically  has a pro tec ting  effec t against fo la te  deficiency. 
In reality , the effec t observed  is d u e  to  the h igh  p revalence 
o f  iron deficiency, w hich  transla tes in to  the inab ility  o f  the 
body to  syn thesized  hem oglob in  (25) and  thus fo la te  deposit 
is in c re a se d . In  s tu d ie s  o f  iron  su p p le m e n ts  g iv en  to  a 
p o p u la tio n  w ith  h igh  a n e m ia  p re v a le n c e  h av e  sh o w n  a 
sign ifican t d ecrease  o f  fo late  sto re  (26).

A s a  corollary , w e m ay say tha t in th is g ro u p , iron  w as 
th e  m ost a ffec ted  n u tr ien t in te en a g e rs  th a t d id  n o t have  
p renatal care  and  rou tine iron supp lem ents should  b e  given 
as early  as possib le.
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