g —
"Ixﬂ—

Original

Evaluacion del desarrollo de un grupo de recién nacidos
prematuros frente a nifos nacidos a término

M.2 Laura Casado Sanchez?, Angeles Gutiérrez Garcia®, Jests Ruiz Contreras

"“b“cad"f;'b':r;gi: 3Pediatra. CS San Blas. Parla. Madrid. Espafia  PDepartamento de Didéctica y Teoria de la Educacion.
Facultad de Formacion de Profesorado y Educacion. Universidad Autonoma de Madrid. Madrid. Espana

« Servicio de Pediatria. Hospital Universitario 12 de Octubre. Departamento de Pediatria. Facultad de
Medicina. Universidad Complutense de Madrid. Madrid. Espafa.

M.2 Laura Casado Sanchez:
cs.mlaura@yahoo.es

Introduccion: actualmente, los recién nacidos prematuros representan el 10% de los nacimientos en
Espafia, justificando un 50% de la discapacidad infantil, con un presunto riesgo aumentado de alte-
raciones en comparacion con los nacidos a término. El presente estudio trata de determinar si tienen
mayor probabilidad de retraso del desarrollo que estos.

Resumen

Pacientes y métodos: se han incluido 58 niflos menores de seis afios de un centro de salud madrilefio,
que nacieron con 34 0 mas semanas y menos de 37 de edad gestacional (prematuros tardios), cuyos
controles pareados nacieron a término. Para detectar la existencia de retraso del desarrollo se utilizo el
inventario de desarrollo de Battelle.

Resultados: no se encontraron diferencias en las medias de la puntuacion total de ambas poblaciones,
ni por areas de desarrollo ni con respecto a las desviaciones tipicas (-1,0, -1,5 y -2) frente a no desvia-
cion. Veinticuatro de los nifios (20,69%) mostraron algtn grado de desviacion frente a lo considerado

Palabras clave:
* Discapacidades del

) desarrollo un desarrollo normal, de los que 14 (58,3%) no tenian sospecha de retraso. La prevalencia de retrasos
¢ Indmjdores Idle se sitlia en 0,224 para los términos y en 0,207 para los prematuros tardios.
esarrollo
o Nacimiento a Conclusiones: no se encuentran diferencias en la prevalencia de retrasos entre ambas poblaciones.
término Dado que en mas del 50% de los nifios en los que se demostré alglin grado de retraso no existia sos-
o Recié id pecha previa del mismo, se demuestra la necesidad de aplicar protocolos de escrutinio del retraso
ecien nacido psicomotor en las visitas del nifio sano en Atencién Primaria para un diagnostico precoz.
prematuro
Assessment of the development of a group of children born preterm
compared to children born to term
)
@  Introduction: at present, preterm births amount to 10% of total births in Spain and account for 50%
-E of disabilities in children, and it is believed that children born preterm birth are at higher risk of expe-
O  riencing developmental problems compared to children born at term. Our study aimed to determine
< whether preterm infants are more likely to have developmental delays.
Patients and methods: the study included 58 children aged less than 6 years managed at a prima-
ry care centre in the region of Madrid born between 34 and 37 weeks’ gestation (late preterm) and
matched controls born to term. We used the Battelle Developmental Inventory to assess the presence
of developmental delays.
Results: we did not find differences between the two groups in the mean scores for the total test or the
different development domains, nor in the number of children with relevant standard deviations from
the mean (-1.0, -1.5 and -2) versus those without such deviation. Some degree of delay compared to
K ds: normal development was found in 24 of the children (20.69%), and the delay had not been suspected
€y words: before testing in 14 of them (58.3%). We found a prevalence of developmental delay of 0.224 in chil-
¢ De\{elgpmtent dren born at term and 0.207 in children born late preterm.
indicators
o Developmental Conclusions: we did not significant differences in the prevalence of developmental delays between the
dispabilities two groups. Delays had not been suspected before testing in more than 50% of the children in whom
o Infant " they were identified, which evinces the need to include psychomotor delay screening protocols in the
n an., gremab‘utrﬁ primary care child wellness checkup programme for the early diagnosis of these problems.
erm bir
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INTRODUCCION

PACIENTES Y METODOS

La creciente poblacion de nifios prematuros de las
unidades neonatales ha hecho aparecer nuevos
problemas sanitarios®, como los posibles retrasos
en el desarrollo. Ello ha conducido a la busqueda
de terapias anticipatorias para minimizar las se-
cuelas de la prematuridad?.

Hay estudios que han demostrado que, a menor
edad gestacional, mayor es la morbilidad?®. Sin em-
bargo, el aumento de prematuros tardios puede
también tener un riesgo aumentado de alteracio-
nes en el neurodesarrollo e incluso psiquiatricas o
de comportamiento durante la vida adulta®* en
comparacion con nacidos a término.

Actualmente, los prematuros representan el 8-10%
de los nacimientos en Espafia, justificando un 75%
de la mortalidad perinatal y un 50% de la discapa-
cidad infantil®.

El retraso o retardo del desarrollo o retraso psico-
motor significa una demorao lentitudenlase-
cuencia normal de adquisicion de los hitos del de-
sarrollo sin base patoldgica, en contraposicion al
trastorno o alteracién del desarrollo, que presupo-
ne una perturbacion, cambio en la esencia o pa-
trén anormal del desarrollo®.

Diversos estudios han mostrado que los retrasos
del desarrollo obedecen a causas muy variadas,
como los riesgos maternos (patologia mental,
in-fecciosa, toxica; adolescente o mayor de 35-40
afios), los riesgos del nifio (desnutricién tras el na-
cimiento, agentes nocivos como el plomo, infeccio-
nes, enfermedades genéticas, ventilacion mecani-
ca, exanguinotransfusion...), la falta de cuidado o
negligencia en el mismo, antecedentes familiares,
etc.”8 y que el diagnéstico y la intervencion precoz
con el fin de evitarlas o disminuir sus efectos ofre-
ce mejores resultados a corto, medio y largo plazo®.

Se ha postulado que muchos nifios prematuros de
entre 34 y 37 semanas de edad gestacional tienen
alteraciones del desarrollo identificables desde
Atencién Primaria. El presente estudio trata de de-
terminar si tienen mayor probabilidad de retraso
del desarrollo que los nacidos a término.
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Se planted un estudio observacional, transversal y
analitico, en el centro de salud San Blas, en Parla
(Madrid).

Poblacion de estudio

Se hanincluido ninos de entre 0y 6 anos, atendidos
en la consulta de Pediatria del centro de salud refe-
rido, que nacieron entre las 34y las 37 semanas de
edad gestacional (prematuros tardios). Sus contro-
les pareados nacieron a término (37 semanas o
mas de gestacion), del mismo sexo y una fecha de
nacimiento lo mas préxima posible (precedente o
siguiente nino a término del mismo sexo mas cer-
cano en fecha de nacimiento; a igualdad de condi-
ciones entre precedente y siguiente, se eligi¢ al si-
guiente por arbitrariedad). Todos han nacido entre
el 1 de junio de 2009 y el 31 de mayo de 2015.

Para calcular el tamano de la muestra se aplico la
férmula para diferencias de medias. Se realizé un
test bilateral, con un nivel de confianza 1-a del
95% y un poder estadistico del 80%. Se considero
que existia una diferencia clinicamente importan-
te del desarrollo cuando hubo una desviacién de
3,5 meses en la consecucion de los hitos del desa-
rrollo con respecto al patron normal. Se tuvo en
cuenta la desviacion tipica global control de otros
estudios espafoles que arrojé una varianza esti-
mada de 1841°. De este modo, se obtuvo un tama-
fo muestral de 58 pares de ninos a términoy pre-
maturos tardios. Este mismo resultado se
corrobora mediante el programa estadistico Epi-
dat® 4.1 del Servicio Gallego de Salud**.

Los prematuros que estudiar se ordenaron por fe-
cha de nacimiento ascendente. Se les numero co-
rrelativamente y se aleatorizaron con la ayuda de
una aplicacion generadora de niumero aleatorios
(http://nosetup.org/php_on_line/numero_aleato
rio_2). Segun el tamafio muestral calculado ante-
riormente, se tomaron solo 58 casos para el estu-
dio (muestra total de los 129 nifios), tras comparar
las variables de la poblacion total de prematurosy
homogeneizar las variables descriptivas detalladas
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en la Tabla 1, que se recogieron en un formulario
web confeccionado para el estudio®?. Para detectar
la existencia de retraso del desarrollo se utilizé el
inventario de desarrollo de Battelle'?, considerado
como el gold standard para detectar problemas del

desarrollo preescolar y del inicio escolar***°,

El inventario de desarrollo de Battelle cuenta con
una prueba de cribado con un alto grado de corre-
lacién con la bateria completa (0,96, excepto para
el drea cognitiva, que es de 0,92)*3, que fue la que
se aplico a cada nino, independientemente de la
edad, posibilitando una comparacion homogé-
nea’®. Dicha prueba evalta mediante 96 items las
habilidades o hitos fundamentales del nifio en las
areas personal y social, adaptativa, motora, de co-

municacion y cognitiva, de 0 a 8 afnos.

El resultado se expresa como puntuacion total y
desviacion tipica (-1,0 -1,5, -2,0 o sin desviacion),
que indicaria posible retraso>*’.

Para eliminar sesgos, se afade al cuestionario el
nivel de estudios y socioecondmico de los padres.

Analisis estadistico

Para variables cualitativas se utilizé el test de la x*
de Pearson o el test exacto de Fisher. Para variables
cuantitativas con distribucion normal, la pruebat
de Student para muestras independientes en la

comparacién de los valores medios con un interva-
lo de confianza del 95%; cuando los grupos compa-
rados fueron mas de dos, se aplicd ANOVA de un
factor con las correcciones de Bonferroni, Tukey y
Scheffe. Las alternativas no paramétricas fueron la
U de Mann-Whitney o Kruskal-Wallis.

Se consider6 estadisticamente significativo un va-
lor p <0,05, con significaciéon exacta a dos caras
(bilateral).

Los datos de los prematuros se analizaron segun
sus edades cronoldgica y corregida hasta los dos
anos. La prevalencia se expresa entre Oy 1.

Se realizé a partir de la tabla Excel® obtenida del
formulario web, con el paquete estadistico IBM
SPSS® Statistics 22.

Se obtuvo la evaluacion favorable tanto del Comité
Etico de Investigacion Clinica del Hospital Univer-
sitario de Getafe como de la Comision Local de
Apoyo a la Investigacion Sur de Madrid. Se paso
una hoja informativa a los tutores y se obtuvo su
consentimiento informado.

RESULTADOS

Los nacidos entre el 1 de junio de 2009 y el 31 de
mayo de 2015, adscritos a 30 de junio de 2015 al
centro, fueron 2389 nifos.

Tabla 1. Variables descriptivas recogidas para el estudio

Edad el dia del estudio
Estacion de nacimiento
Sexo

Patologfa perinatal
Ingreso neonatal
Patologia neonatal

Qué familiar tiene trastornos del desarrollo
Nivel de estudios paterno
Nivel de estudios materno

Raza

Semanas de gestacion
Escolarizado o no

Edad de escolarizacion
Numero de hermanos

Orden en la fratria

Parto (nico o gemelar
Patologia materna pregestacional
Patologia materna gestacional
Patologfa materna posterior al
embarazo

Patologia paterna

Patologia posterior del nifio

Edad materna al nacimiento

Edad paterna al nacimiento

Peso de recién nacido

Perimetro cefalico neonatal

Apgar al minuto

Apgar a los 5 minutos

Seguimiento neurolégico

Otros seguimientos hospitalarios
Edad de finalizacién de las revisiones
Antecedentes familiares de trastornos
del desarrollo

Nivel de estudios del cuidador principal
Cuidador principal

Madre trabajadora

Padre trabajador

Nivel de renta familiar

Numero de convivientes

Filiacion de los convivientes

Alteracion de los ftems de protocolos de revision
del nifio sano

En qué revision hubo alteracion de los items
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Nifios prematuros

Se identificaron 129 prematuros tardios, de los que
se tomaron 58 aleatoriamente, que correspondie-
ron al 31,2% de los prematuros del centro y al
44,96% de los tardios. El diagrama de flujo de la
Fig. 1 clarifica la distribucidn de los nifios de acuer-
do con su edad gestacional y la Fig. 2 muestra la
distribucion porcentual de la edad de los nifos que
realizaron el test de Battelle.

Las poblaciones de los 58 prematuros tardios in-
cluidos y la total de prematuros fueron similares
en cuanto a las variables descriptivas de la Tabla 1.
En las revisiones del nifo sano, solo uno de los 58
presentd alteraciones en los items de desarrollo,
un 1,72% de la muestra. Otro presenté dificultades
evolutivas sin estar alterados los items del desarro-
llo, estimandose con estos datos una prevalencia
de retrasos en los prematuros de 0,034. En cuanto
a antecedentes familiares de retraso, solo uno fue
un familiar cercano (hermana).

Los progenitores eran sanos, excepto por patologia
gravidica de origen endocrinologico.

Nacidos a término

La distribucion de los nacidos a término por sema-
nas de gestacion siguio una curva de Gauss con un
mayor porcentaje de nacidos a las 39 semanas.

Un nifo presentaba un retraso simple del lenguaje y
otros dos sospecha de retraso. Por tanto, |a prevalen-
cia de retrasos era de 0,052. Un Unico caso tenia un
familiar directo con retraso diagnosticado (padre).

Tampoco sus progenitores presentaban patologia,
excepto la endocrinolégica, mayoritariamente dia-
betes gestacional.

Comparacion entre poblaciones

Enla Tabla 2 se comparan las variables socioeconé-
micas de las familias de los grupos de estudio,
mientras que en la Tabla 3 se comparan las varia-
bles entre los prematuros y los nacidos a término
en los que se realizo el test de Battelle. Ambas po-
blaciones fueron similares en caracteristicas demo-
graficas. Las Unicas diferencias significativas fueron
la patologia gestacional maternay las relacionadas

Figura 1. Diagrama de flujo mostrando la distribucion de los nifios del estudio del centro de salud San Blas (Parla,

Madrid) seguin su edad gestacional

de 6 afios

2389 ninos menores

1934 nifios mayores de 37 269 nifios de edad . -
. . . 186 ninos pretérmino
semanas de edad gestacional gestacional no conocida
’ |
I I
N\ 4 N\
Controles aleatorizados: 57 niflos menores 129 nifios prematuros
58 ninos de 34 semanas tardios
J A\ J
4 N\

58 nifios aleatorizados
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Figura 2. Edad de los nifios que realizaron el test de Battelle

I De0allmeses
De 12 a 23 meses

I De24a35meses

[ De36a47meses
De 48 a 59 meses

[ De60a71meses

con la prematuridad: la edad gestacional, gesta-
ciones gemelares, ingreso neonatal y peso y peri-
metro cefalico al nacimiento.

Resultados del test

No se encontraron diferencias en las medias de la
puntuacion total de ambas poblaciones, ni por
areas de desarrollo ni con respecto a las desvia-
ciones tipicas (-1,-1,5 y -2) frente a no desviacion
(Tabla 4).

No obstante, en las desviaciones globales se detec-
taron cinco nacidos a término con una desviacion
de -2 frente a un prematuro, siete prematuros con
-1 desviacion frente a cinco nacidos a término, y
tres para cada grupo para -1,5 desviaciones. Ante
esta observacion, se categorizaron los grupos entre
nifios que obtuvieron desviacién -2,-1,5y -1 frente
al resto. Para ello se realizé una comparacion entre
los ninos prematuros y a término en cada catego-
ria de desviaciones, correspondiendo al azar este
resultado, pues no existen diferencias estadistica-
mente significativas entre sendos grupos (p 0,206
para -2 desviaciones, p 1 para -1,5 desviaciones y
p 0,762 para -1 desviaciones).

De estos 24 nifos, 14 con desviaciones (58,3%) no
tenfan sospecha de retraso psicomotor.

Asumiendo que el cribado se corresponde con la
bateria completa, el nimeroy prevalencia de retra-
sos han aumentado (0,224 para los términos y
0,207 para los prematuros). Solo hubo un caso de
un nino que no presentaba alteraciones en el mo-
mento del estudio, que si las habia tenido en el
pasado, contabilizandose como retraso.

Se han comparado las variables detalladas en la
Tabla 1, categorizando a los nifios entre los que
presentaban desviacion frente a no desviacion
después de realizar la prueba de cribado. Se pre-
tende asi identificar factores de riesgo, encontran-
dose la estacion de nacimientoy el Apgar al primer
minuto como posibles predisponentes a padecer
retraso del desarrollo (Tabla 5).

DISCUSION

El presente estudio es el primero realizado de es-
tas caracteristicas en poblacién espafiola, com-
parando retrasos del desarrollo mediante el test
de Battelle, entre prematuros tardios y nacidos a
término.

Contradiciendo la literatura médica existente,
nuestro estudio demuestra que los prematuros
tardios tienen un desarrollo psicomotor similar al
de los nacidos a término'®?2. Esta similitud se
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Tabla 2. Caracteristicas sociales y familiares comparativas de los grupos a término y prematuros tardios que

realizan el test de Battelle

Variable Prematuros tardios que realizan Nacidos a término que Significacion
Battelle realizan Battelle estadistica
58 (IC 95) 58 (IC 95)
Edad materna 31,66+5,61 31,88 +4,91 p 0,823
(30,216 a 33,104) (30,616 a 33,144)
Edad paterna 33,83+6,55 34,39+4,85 p 0,602
(32,144 a 35,516) (33,142 a 35,638)
Renta declarada (en euros) 24816 + 16953 29307,27 + 17447 p 0,162
(20542,966 a 29179,034) (24817,099 a 33797,441)
NiUmero de hermanos 1,16 £1,099 0,83+0,752 p 0,062
(0,877 a 1,443) (0,636 a1,024)
Orden en la fratria 1,91+0,978 1,63 +0,645 p 0,071
(1,658a2,162) (1,464 a 1,796)
NUmero de convivientes 3,362 +1,2523 3,069 +1,2685 p 0,213
(3,040 a 3,684) (2,743 a 3,395)
Antecedentes familiares 17,24% 17,2% pl
Patologia pregestacional materna 13,8% p 0,798
Patologia gestacional materna 48,3% 27,6% p 0,035
Patologia materna posterior al 20,7% 15,5% p 0,630
embarazo
Patologia paterna 6,9% 12,1% p 0,528
Madre trabajadora/en paro 57%/43% 55%/45% pl
Padre trabajador/en paro 81%/17% 91%/9% p 0,177
Cuidador principal la madre (en 94,8% (69%) 93,1% (65,5%) p1(p0,843)
exclusividad)
Estudios maternos Sin estudios 3,4% Sin estudios 1,7% p 0,454
Primarios 25,9% Primarios 37,9%
Secundarios 48,3% Secundarios 36,2%
Universitarios 20,7% Universitarios 22,4%
NS/NC 1,7% Master 1,7%
Estudios primarios maternos en % 25,9% 37,9% p 0,232
Estudios paternos Sin estudios 1,7% Sin estudios 1,7% p 0,945
Primarios 29,3% Primarios 36,2%
Secundarios 48,3% Secundarios 44,8%
Universitarios 15,5% Universitarios 13,8%
NS/NC 5,2% NS/NC 3,4%

1C 95: intervalo de confianza del 95%; NS/NC: no sabe/no contesta.

constata en diferentes edades por debajo de los
seis afos, tanto en la puntuacion total del test,
que engloba las habilidades o hitos del nino en
las areas personal y social, adaptativa, motora, de
comunicacion y cognitiva, como especificamente
en cada area, teniendo en cuenta tanto la edad
cronologica como la corregida. Nuestros hallaz-
gos se asemejan a los del estudio de Demestre et
al. (2016), en el que no se encontraron diferencias
en la puntuacion global del test ASQ-3 a los 48
meses?2.
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La prevalencia de retrasos del desarrollo obtenida
tras evaluar a los sujetos es muy similar para am-
bas poblaciones (0,224 para nacidos a término y
0,207 para los prematuros). Estas cifras son ligera-
mente superiores a las encontradas en Navarra,
donde un estudio que evalud el desarrollo de los
ninos de 0 a 6 anos encontroé un 11,2% de retrasos
(prevalencia de 0,112), aunque en realidad ese va-
lor corresponde a patologias reales de desarrollo y
no incluye simples retrasos en la adquisicion de los
hitos evolutivos, lo que puede explicar |a diferencia
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Tabla 3. Caracteristicas comparativas propias de los nifios de los grupos a término y prematuros tardios que

realizan el test de Battelle

Variable Prematuros tardios que realizan Nacidos a término que realizan Significacion
Battelle Battelle estadistica
58 (IC 95) 58 (IC 95)
Edad el dia del estudio (en 33,448 +19,184 33,466 + 18,843 p 0,996
meses) (28,511 a38,385) (28,617 a 38,315)
Gestaciones gemelares 6(x2) 0 p 0,027
Edad gestacional (en semanas) 3526+0,81 39,17+1,16 p 0,001
(35,052 a 35,468) (38,871 a 39,469)
Sexo (en %): varones/mujeres 44,83%/55,17% 44,83%/55,17% pl
Razas 70,69% blanca 84,5% blanca p0,119
12,07% afroamericana 8,6% amerindios
8,62% amerindia 3,4% etnia gitana
6,9% asiatica 1,7% asiatica
1,72% etnia gitana 1,7% afroamericana
Peso al nacimiento (en 2513+510 3238,5 + 404 p 0,001
gramos) (2381,746 a 644,254) (3134,526 a 3342,474)
Perimetro cefalico al 32,3+1,54 34,33+1,52 p 0,001
nacimiento (en centimetros) (31,904 2 32,696) (33,939a34,721)
Apgar al minuto 9,19+0,96 9,11+1,52 p 0,735
(8,943 2 9,437) (8,719a 9,501)
Apgar a los 5 minutos 9,85+0,41 9,74 +0,89 p 0,395
(9,744 2 9,956) (9,511 a9,969)
Estacion de nacimiento Primavera 21% Primavera 21% p 0,868
Verano 30% Verano 28%
Otofno 11% Otono 15%
Invierno 38% Invierno 36%
Escolarizacion 67,24% 62,1% p 0,698
Edad de escolarizacion (en 17,28 +11,01 18,14 +1197 p 0,688
meses) (14,446 a2 20,114) (15,059 a 21,221)
Alteracion en los items del 1,72% 0% pl
desarrollo
Prevalencia de retraso antes de 0,034 0,052 pl
Battelle
Ingreso neonatal 19% 5.2% p 0,043
Patologia perinatal diferente a 10,34% 517% p 0,490
prematuridad
Patologia en el primer mes 6,9% 1,8% p 0,364
Patologia posterior al mes de 32,8% 24,1% p 0,411
vida

1C 95: intervalo de confianza del 95%.

porcentual entre los estudios?®. Dentro de la mis-
ma franja etaria, en Argentina se observé inespera-
damente una cifra mucho mas alta, un 57% (0,57),
hecho que puede ser explicado porque se utiliz6
una bateria de pruebasy examenes complementa-
rios en varios dias para determinar si habia patolo-
gia del desarrollo, y no Unicamente una prueba de
cribado?®. Las muestras parlefas se encuentran
entre los datos de ambos trabajos.

Se puede afirmar que la poblacidon menor de seis
anos del centro de salud San Blas presenta un nivel
de desarrollo similar entre los nifios nacidos des-
pués de las 34 semanas de gestacion.

Esto no concuerda con estudios previos, realizados
en poblacion anglosajona o gala, con otros test de
evaluacion, valorando en muchas ocasiones Unica-
mente a niflos prematuros extremos (criterio de
exclusion en este estudio) u otras variables'®22,
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Tabla 4. Comparacién entre poblaciones a término y de prematuros tardios en cuanto a los resultados globales y

parcelados del test de cribado de Battelle por puntuaciones y por desviaciones tipicas frente a

no desviaciéon

Variable Prematuros tardios | Nacidos atérmino | Significacién Variable (en Prematuros | Término | Significacion
(media de puntos) | querealizan Battelle | querealizanBattelle | estadistica | nimerode nifios | tardios que que estadistica
58 (IC95) 58 (IC95) con desviacion realizan realizan
tipica en cada Battelle Battelle
muestra) 58 58
Total del test de 98,345 +43,8 100,103 + 42,37 p 0,826 Total de test 11 13 p 0,819
Battelle (puntos) | (87,073 a109,617) | (89,199 a 111,007) de Battelle con
desviaciones
tipicas
Area personal y 22,35+10,19 22,62+9,53 p0,883 | Areapersonaly 21 17 p 0,553
social (19,727 a24,973) | (20,167 a 25,073) social
Area adaptativa 21,14+9,72 21,62 49,64 p 0,789 | Area adaptativa 12 13 pl
(18,6382 23,642) | (19,139a24,101)
Area motora 19,97+9,16 20,66 +9,16 p0,686 Area motora 12 11 pl
(17,613 222,327) | (18,303a23,017)
Area de 17,03+727 17,03+7,18 pl Area de 12 17 p 0,391
comunicacion (15,1592 18,901) | (15,182 a18,878) comunicacion
Area cognitiva 17,69 + 8,42 18+8,18 p 0,841 Area cognitiva 22 15 p 0,84
(15,523a19,857) | (15,895a 20,105)

1C 95: intervalo de confianza del 95%.

Tabla 5. Posible factor de confusién de obtener una puntuacién inferior a la esperada en el test de Battelle

Variable Nifos con desviaciones tipicas en el | Nifios sin desviaciones tipicas enel | Significacion estadistica
test de Battelle (IC 95) test de Battelle (IC 95)
Estacion de nacimiento Primavera 41,7% Primavera 15,2% p 0,031
Verano 25% Verano 29,3%
Otono 12,5% Otofo 13%
Invierno 20,8% Invierno 42,4%
Apgar al minuto 8,65+ 1,695 (7,934 2 9,366) 9,28 +1,109 (9,053 a 9,507) p 0,019

1C 95: intervalo de confianza del 95%.

Tampoco coincide con la prevalencia hallada en el
estudio catalan, que fue de 0,17 en los prematuros
tardios, y de 0,05 en los nacidos a término®?. La
causa de estas discrepancias no esta clara. Por un
lado, quizas dicha poblacion no sea comparable a
la de nuestro estudio, ya que en el grupo de naci-
dos a término ellos excluyen a los nifios que tuvie-
ron un ingreso neonatal®?. Ademas, el test se paso
entre los 45 y 50 meses y 30 dias, no a cualquier
edad, como en este estudio, por debajo de los seis
anos, periodo en el que puede haberse superado
un retraso del desarrollo que comenzd en edades
mas tempranas, o puede no haber comenzado al-
guna patologia de debut mas tardio. También pue-
de ocurrir que al utilizarse otros test, no se evalue
exactamente el mismo grado de desarrollo. Es des-
tacable la diferente aplicacion de los cuestionarios,
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pues en el estudio catalan lo rellenaban los padres,
incluyéndose nueve cuestiones que respondian de
forma subjetiva, frente a la bateria de administra-
cion directa que se empled en el presente estudio,
a priori mas objetiva. Esto podria explicar la menor
prevalencia de retrasos del desarrollo hallados en
el estudio de Demestre et al. (2016), aunque en ni-
fios mayores de 31 meses no parece haber diferen-
cia de estimacion de retraso del desarrollo entre el
ASQ-3 utilizado por ellos y el inventario de desarro-
llo de Battelle del presente trabajo®®.

Por otro lado, en un centro de salud asturiano se
han estudiado unas poblaciones comparables a las
del presente trabajo en cuanto a variables descrip-
tivas, como edad gestacional, peso al nacimiento,
sexo, patologia perinatal y enfermedades posterio-
res?®. Dicho estudio no encuentra diferencias entre
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el consumo de recursos sanitarios de prematuros
y términos, medidos como nimero de visitas al
pediatray ala enfermera, nimero de derivaciones
a especialistas o pruebas complementarias reali-
zadas®®, lo que puede tener como trasfondo un
similar grado de patologia, como en el presente
estudio.

En cualquier caso, habria que buscar concienzuda-
mente y comprobar los motivos por los que la po-
blacion parlena no sigue los patrones de la mayo-
ria de los estudios publicados.

En un 58,3% de los retrasos diagnosticados con el
test no habia sospecha previa, confirmandose un
infradiagnostico. Esto pone de manifiesto la nece-
sidad de sensibilizar a padres, profesores y pedia-
tras, para ofrecer una atencién individualizada a su
patologia, asi como el uso de test de escrutinio de
forma protocolizada en las consultas pediatricas
ambulatorias del nifio sano.

Aunque el diseno del estudio no es el idoneo para
encontrar factores de riesgo de retraso diferentes
de la prematuridad, se ha confirmado la puntua-
cion del Apgar al minuto como uno de ellos®,

Un hallazgo relevante del presente estudio es que
algunos factores como el nivel socioeconémico, la
raza negra, los habitos tdxicos o las infecciones no
se han asociado a mayor riesgo de retraso psico-
motor, a diferencia de lo que sucede en otros estu-
dios?’. Es posible que el disefio o el tamafio mues-
tral de nuestro estudio no hayan permitido
demostrar las diferencias.

Otro hallazgo sorprendente, no reflejado en la bi-
bliografia, es la asociacion entre retraso del desa-
rrollo y estacion de nacimiento: nacer en primave-
ra se asocia con mas sospechas de retraso; el
invierno, con menor prevalencia.

Laimportancia de |a estacionalidad en la presenta-
cion de algunas enfermedades esta demostrada.
Existen enfermedades con variacion estacional,
como mas infecciones respiratorias en invierno?®;
otras, con picos de incidencia en verano (apendici-
tis, diverticulitis, infarto agudo de miocardio, fibri-
lacién auricular), sin causa aparente de esta varia-
bilidad®®. En esta linea se lanza la hipdtesis de una

posible asociaciéon entre estacion de nacimiento y
retraso del desarrollo.

Hay estudios que relacionan prematuridad y esta-
cionalidad con resultados contradictorios, aunque
no con retraso del desarrollo. Asi, en poblaciones
como la japonesa se encuentra un incremento de
prematuros en verano e invierno®. En la poblacion
africana, en julio y octubre3!. Otros estudios la re-
lacionan con el inicio de la época seca en Zimba-
bue, el otono en Bangladesh o el invierno en Lon-
dres32. En otros se correlaciona con factores como
edad materna o raza®. Ninguna de estas asocia-
ciones se confirma en el presente trabajo.

Queda por determinar si esta estacionalidad tiene
repercusion en el retraso del desarrollo, si depende
de la poblacion, de nacer en primavera, o de varia-
bles relacionadas con esta estacion, que podrian
ser detectadas con un analisis multivariante con
mayor tamafo muestral.

A pesar de la elaboracién minuciosa del estudio,
existen ciertas limitaciones que deben tenerse en
cuenta a la hora de interpretar los resultados. De
entrada, la arbitrariedad de asumir una diferencia
clinicamente significativa en £3,5 meses para el
calculo del tamano muestral no representa lo mis-
mo en unas edades que en otras. No significa lo
mismo tener un retraso del desarrollo de 3,5 me-
sesalaedad detres meses que alos cinco anos. No
obstante, la prueba de cribado de Battelle propor-
ciona desviaciones estandar para cada valor etario,
lo que corrige este posible sesgo.

Por otro lado, dado que es un estudio descriptivo
que no pretende extrapolar sus datos a la pobla-
cion general, no se contempla que la muestra pa-
reada sea representativa de la poblacién general,
aunque se comparen los resultados con la biblio-
grafia existente. No obstante, los estrechos interva-
los de confianza del 95% que se registraron pueden
hacer validos estos resultados entre poblaciones de
similares caracteristicas. Solo la edad de inicio
de escolarizacion tenia seis meses de intervalo de
confianza, ligeramente amplio, para ambos grupos.
El resto de las variables se movian en margenes es-
trechos.
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Por ultimo, en el estudio no se diferencia entre pre-
maturos que tuvieron patologia perinatal que fa-
vorezca retrasos en el desarrollo (hipoxia perinatal,
hemorragia periventricular, etc.) de los que no la
tuvieron, como tampoco se tienen en considera-
cion otros factores que pueden ser la causa de re-
trasos independientemente de la edad gestacio-
nal. No obstante, si se pregunta en el cuestionario,
aunque dado el tamano muestral y el disefio del
estudio, no se obtienen datos significativos de es-
tos factores de confusion.

CONCLUSIONES

En conclusién, en nuestro estudio no hay diferen-
cias en la prevalencia de retrasos en los nacidos a
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Introduction: at present, preterm births amount to 10% of total births in Spain and account for 50% of
disabilities in children, and it is believed that children born preterm birth are at higher risk of experienc-
ing developmental problems compared to children born at term. Our study aimed to determine wheth-
er preterm infants are more likely to have developmental delays.

Patients and methods: the study included 58 children aged less than 6 years managed at a primary care
centre in the region of Madrid born between 34 and 37 weeks’ gestation (late preterm) and matched
controls born to term. We used the Battelle Developmental Inventory to assess the presence of devel-
opmental delays.

Results: we did not find differences between the two groups in the mean scores for the total test or the
different development domains, nor in the number of children with relevant standard deviations from
the mean (-1.0, -1.5 and -2) versus those without such deviation. Some degree of delay compared to
normal development was found in 24 of the children (20.69%), and the delay had not been suspected

Abstract

. Kely words: before testingin 14 of them (58.3%). We found a prevalence of developmental delay of 0.224 in children
Deviengﬁzgzr:z born at term and 0.207 in children born late preterm.
Conclusions: we did not significant differences in the prevalence of developmental delays between the
¢ Developmental S ! ;
I two groups. Delays had not been suspected before testing in more than 50% of the children in whom
disabilities T : . : . :
o Infant premature they were identified, which evinces the need to include psychomotor delay screening protocols in the
P . primary care child wellness checkup programme for the early diagnosis of these problems.
e Term birth
Evaluacion del desarrollo de un grupo de recién nacidos prematuros frente a
ninos nacidos a término
: .z .z . . .
@  Introduccion: actualmente, los recién nacidos prematuros representan el 10% de los nacimientos en
g Espafia, justificando un 50% de la discapacidad infantil, con un presunto riesgo aumentado de altera-
2 ciones en comparacion con los nacidos a término. El presente estudio trata de determinar si tienen
o2  mayor probabilidad de retraso del desarrollo que estos.

Pacientes y métodos: se han incluido 58 niflos menores de seis afios de un centro de salud madrilefio,
que nacieron con 34 0 mas semanas y menos de 37 de edad gestacional (prematuros tardios), cuyos
controles pareados nacieron a término. Para detectar la existencia de retraso del desarrollo se utilizé el
inventario de desarrollo de Battelle.

Resultados: no se encontraron diferencias en las medias de la puntuacion total de ambas poblaciones,

ni por areas de desarrollo ni con respecto a las desviaciones tipicas (-1,0,-1,5 y -2) frente a no desviacion.
Veinticuatro de los nifios (20,69%) mostraron algtin grado de desviacion frente a lo considerado un

Palabras clave:
e Discapacidades del

) desarrollo desarrollo normal, de los que 14 (58,3%) no tenian sospecha de retraso. La prevalencia de retrasos se
¢ Indlc;dores ﬂe sitda en 0,224 para los términos y en 0,207 para los prematuros tardios.
. Naciri]siirnrtoog Conclusiones: no se encuentran (j[ferencias enla prevalencia de' retrasos entre ambas ppb!aciones.
término Dado que en mas del 50% de los nifios en los que se demostrd algiin grado de retraso no existia sospe-
o Recién nacido cha previa del mismo, se q~emuestra la nece'zgldadl de qpllcar protqcolost de; escrutinio del retraso psico-
prematuro motor en las visitas del nifio sano en Atencién Primaria para un diagndstico precoz.
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INTRODUCTION

PATIENTS AND METHODS

The growing population of preterm newborns in
neonatal units has led to the emergence of new
health problems,* such as developmental delays.
This has motivated a search for pre-emptive thera-
pies to minimise the sequelae of preterm birth.?

Studies have been conducted that prove that mor-
bidity increases with decreasing gestational age at
birth.? Nevertheless, children born late preterm, a
growing population, may also be at higher risk of
neurodevelopmental and even psychiatric or be-
havioural disorders in adulthood®* compared to
children born to term.

At present, preterm births amount to 8% to 10% of
births in Spain and account for 75% of perinatal
deaths and 50% of disabilities in children.

Developmental delay or psychomotor retardation
refer to a slowing down or delay in the attainment
of developmental milestones without underlying
disease, while developmental disorder refers to a
disturbance, pervasive change or abnormal pat-
tern in development.®

Several studies have demonstrated that the aetiol-
ogy of developmental delays is widely heterogene-
ous, with causes including maternal risk factors
(mental health problem, infection, substance use,
teen mother or maternal age > 35-40 years), child
risk factors (malnutrition after birth, exposure to
noxious substances such as lead, infection, genetic
disorders, mechanical ventilation, exchange transfu-
sion...), lack of care or neglect of the child or history
of disease in the family, among others,”® and that
early diagnosis and intervention to prevent these
delays or attenuate their impact results in the best
outcomes in the short, medium and long term.?

Itis hypothesised that many children born preterm
between 34 and 37 weeks’ gestation experience
abnormalities in development that can be identi-
fied at the primary care level. Our study attempted
to determine whether these children were more
likely to have developmental delays compared to
children born to term.
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ISSN:1139-7632 - www.pap.es

We conducted an observational and analytical
cross-sectional study in the San Blas Primary Care
Centre of Parla (Madrid, Spain).

Population under study

We included children aged 0 to 6 years managed in
the paediatrics clinic of the San Blas Primary Care
Centre that had been born between 34 and 37
weeks’ gestation (late preterm). Their controls
were born at term (at 37 or more weeks’ gesta-
tion), matched for sex, and matched as closely as
possible for birth date (birth date closest to the
birth date of the case, before or after; all other con-
ditions being equal, we arbitrarily chose to match
with the birth dates posterior to that of the cases).
All children were born between June 1, 2009 and
May 31, 2015.

We calculated the sample size by using a formula
for difference in means. The calculation was made
for a two-tailed test, with a 1-a level of confidence
of 95% and a power of 80%. We assumed that there
was a clinically relevant difference in development
when there was a difference of 3.5 months in the
time needed to achieve developmental milestones
compared to the normal pattern. We considered
the overall standard deviation for controls in other
Spanish studies, which resulted in an estimated
variance of 184.2° The minimum sample size thus
calculated was 58 children born preterm, to be
matched with an equal number of controls born to
term. We corroborated this result by calculating the
sample size using the Epidat® 4.1 statistical soft-
ware of the Department of Health of Galicia.**

We ordered the children born preterm that met
the criteria by date of birth, youngest first. They
were assigned consecutive numbers and ran-
domised by means of a digital random number
generator (http://nosetup.org/php_on_line/nu
mero_aleatorio_2). Based on the previously calcu
lated sample size, we selected a total 58 cases for
our study (out of the total of 129 children), having pre-
viously compared the variables in the total preterm



M2 Laura Casado Sanchez, et al. Assessment of the development of a group of children born preterm compared to children born to term

population and homogenised the data for the de-
scriptive variables listed in Table 1, which we col-
lected in an online form specifically developed for
the study.*® We assessed the presence of develop-
mental delays by means of the Battelle Develop-
mental Inventory,*® which is considered the gold
standard for the detection of developmental prob-

lems in early childhood through age 8 years.*4*?

The Battelle Developmental Inventory includes a
screening test whose results are highly correlated
totheresults of the whole diagnostic battery (0.96,
except for the cognitive domain, for which it is
0.92).2 This is the screening test that was per-
formed in every child, regardless of age, producing
homogeneous data that allowed comparison.*®
This screening test, comprised of 96 items, assess-
es the basic skills and milestones of children aged
0to 8 years in the personal-social, adaptive, motor,
language and cognitive domains.

We have expressed results in terms of raw scores
and by the standard deviation (SD) from the mean
(-1.0 -1.5, -2.0 SDs versus no relevant deviation),

which would indicate potential delays.***

To reduce bias, we added the educational attain-
ment and socioeconomic status of parents to the
questionnaire.

Statistical analysis

We compared qualitative variables by means of
the Pearson y? test or the Fisher exact test. When
it came to normally distributed quantitative vari-
ables, we compared the means using the inde-
pendent samples t test with a 95% confidence in-
terval, or, when comparing more than 2 groups,
one-way ANOVA with the Bonferroni, Tukey and
Scheffe corrections. The nonparametric tests used
for comparisons of non-normally distributed vari-
ables were the Mann-Whitney U and Kruskal-Wal-
lis tests.

We defined statistical significance as a p-value
greater than 0.05 (two-tailed test).

We analysed the data of children born preterm
based on their chronological and corrected age
through age 2 years. We have expressed preva-
lence as values between 0 and 1.

The data obtained through the online form were
collected in an Excel® table and analysed with the
software IBM SPSS® Statistics version 22.

The study was approved by the Clinical Research
Ethics Committee of the Hospital Universitario de
Getafe and the Comisién Local de Apoyo a la Investi-
gacion (Local Board for Research Support) of south-
ern Madrid. We provided parents with an informa-
tional flyer and obtained their informed consent.

Table 1. Descriptive variables under study

Age at time of screening
Season of birth

Perinatal health problems

School enrolment

Age of school enrolment
Number of siblings

Birth order

Singleton or twin delivery
Maternal disease before

Paternal age at birth
Birth weight

Birth head circumference
Apgar 1 minute

Apgar 5 minutes
Neurologic followup

Maternal disease after pregnancy | disorders

Paternal disease

Admission to neonatal unit

Sex Neonatal health problems
Race Subsequent health problems in child
Weeks of gestation Maternal age at birth

pregnancy Other in-hospital followup
Maternal disease during Age followup visits ended
pregnancy Family history of developmental

Family member with developmental problems
Paternal educational attainment

Maternal educational attainment

Educational attainment of main carer

Main carer

Maternal employment

Paternal employment

Household income level

Number of household members

Relationship of household members
Abnormal results in developmental items of
wellness checkup protocol

Checkup in which abnormal results were found
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RESULTS

Atotal of 2389 children born between June 1, 2009
and May 31, 2015 were included in the caseload
assigned to the San Blas Primary Care Centre as of
June 30 2015.

Children born preterm

We identified 129 children born late preterm, of
whom we selected 58 at random, amounting to
31.2% of children born preterm and 44.96% of chil-
dren born late preterm managed in our centre. The
flow chart in Fig. 1 shows the distribution of chil-
dren by gestational age, while Fig. 2 shows the per-
centage distribution of children assessed with the
Battelle screening test.

The sample of 58 children born late preterm and
the total population of children born late preterm
managed in our clinic were similar as regards the
descriptive variables presented in Table 1. During
the routine wellness checkup visits, only 1 of the

58 children had abnormal results in the develop-
mental items, corresponding to 1.72% of the sam-
ple. Another child exhibited developmental prob-
lems but had normal results in the developmental
items, data based on which we estimated a preva-
lence of developmental delays of 0.034 in children
born preterm. When it came to the family history
of delays, only 1 patient had a history in a close
relative (sister).

The parents of every child in the sample were
healthy, excepting the potential presence of gesta-
tional endocrine disorders.

Children born at term

The distribution by gestational age of children
born at term followed a normal distribution, with
a higher percentage of children born at 39 weeks.

One child had an isolated language delay, and de-
lay was suspected in another 2. Thus, the preva-
lence of delays was 0.052. Only 1 child had a first-
degree relative with a diagnosed delay (father).

Figure 1. Flow chart of the distribution by gestational age at birth of children included in the study at the San Blas

Primary Care Centre (Parla, Madrid)

6 years

2389 children aged less than
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Figure 2. Age of children assessed with the Battelle screening test
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The parents in this group were also healthy, with
the exception of endocrine disorders (mainly ges-
tational diabetes).

Group comparison

Table 2 compares socioeconomic variables in the
families of the two groups under study, while Table
3 compares variables between children born pre-
term and children born at term that were assessed
with the Battelle screening test. The demographic
characteristics were similar in both groups. We
only found significant differences in maternal dis-
ease during gestation and variables related to pre-
term birth: gestational age, twin pregnancy, ad-
mission to neonatal unit and birth weight and
head circumference.

Test results

We did not find significant differences between
groups in the means of the total score and the de-
velopmental domain scores, or in the number of
children with relevant deviations from the mean
(-1, -1.5 and -2 SDs) versus children without such
deviations (Table 4).

However, when we analysed the deviations overall,
we found 5 children born toterm versus 1 born pre-
term with scores at -2 SDs, 7 born preterm versus

5 born to term with scores at -1 SD, and 3 children
in each group with scores at -1.5 SD. Having found
this, we categorised the children in each group
based on whether their score was at -2, -1.5, -1 SD
or did not signal developmental abnormalities. We
then compared preterm and term children in each
deviation category, and found that the differences
were due to chance, as none were statistically sig-
nificant between the two groups (P = .206 for -2
SDs, P =1for-1.5SD and P=.762 for -1 SD).

There was no suspicion of psychomotor delay in 14
ofthe 24 children with relevant deviations (58.3%).

Assuming that the results of the screening test are
concordant with those of the full battery, the abso-
lute number and prevalence of delays have in-
creased (0.224 in term children and 0.207 in pre-
term children). There was only 1 child that did not
have developmental abnormalities at the time of
the study but had had them in the past, who we
counted as a case of delay.

We compared the variables listed in Table 1, clas-
sifying children according to whether or not they
had a relevant deviation on performing the screen-
ing test. Our aim was to identify risk factors, and
we found that season of birth and the 1 minute
Apgar score were associated with an increased risk
of developmental delay (Table 5).
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Table 2. Comparison of social and family characteristics in the groups of children born late preterm and born to

term assessed with the Battelle test

Variable Children born late preterm assessed Children born to term Statistical
with Battelle test assessed with Battelle test significance
58 (95 Cl) 58 (95 Cl)
Variable 31.66+5.61 31.88+491 P.823
(30.216 10 33.104) (30.616 t0 33.144)
Maternal age 33.83+6.55 3439485 P .602
(32.144 t0 35.516) (33.142 t0 35.638)
Paternal age 24816 £ 16953 29307.27 £17447 P.162
(20542.966 t0 29179.034) (24817.099 t0 33797.441)
Reported income (in euro) 1.16+1.099 0.83+0.752 P.062
(0.877 to 1.443) (0.636 t0 1.024)
Number of siblings 191+0.978 1.63+0.645 P.071
(1.658t0 2.162) (1464 t0 1.796)
Birth order 3.362+£1.2523 3.069 +£1.2685 P.213
(3.040 t0 3.684) (2.743 t0 3.395)
Number of additional household 17.24% 17.2% P1
members
Family history 13.8% 17.3% P.798
Maternal disease before pregnancy | 48.3% 27.6% P.035
Maternal disease during pregnancy | 20.7% 15.5% P.630
Maternal disease after pregnancy | 6.9% 12.1% P.528
Paternal disease 57%/43% 55%/45% P1
Mother employed/unemployed 81%/17% 91%/9% P.177
Father employed/unemployed 94.8% (69%) 93.1% (65.5%) P1(P.843)
Mother is main caregiver No education 3.4% No education 1.7% P 454
(exclusively) Primary education 25.9% Primary education 37.9%
Secondary education 48.3% Secondary education 36.2%
University degree 20.7% University degree 22.4%
UK/NA1.7% Master’s degree 1.7%
Children with mothers with a 25.9% 37.9% P.232
primary education (%)
Paternal educational attainment No education 1.7% No education 1.7% P .945
Primary education 29.3% Primary education 36.2%
Secondary education 48.3% Secondary education 44.8%
University degree 15.5% University degree 13.8%
UK/NA 5.2% UK/NA 3.4%

95 Cl: 95% confidence interval; UK/NA: unknown/no answer.

DISCUSSION

This study is the first of the kind to be conducted
in the Spanish population, comparing develop-
mental delays in children born late preterm versus
children born at term by means of the Battelle test.

Contrary to the evidence in the current literature,
our study found that psychomotor development
was similar in children born preterm compared to
their term peers.*#22 We found similar results in
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children of different ages below 6 years, both in the
total score and in the different domains of the test,
including the personal-social, adaptive, motor, lan-
guage and cognitive domains, for chronological as
well as corrected age. Our findings are similar to
those of the study by Demestre et al (2016), which
did not find differences in the total score of the
ASQ-3 questionnaire at age 48 months.??

The prevalence of developmental disorders found
after screening was very similar in both groups
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Table 3. Comparison of personal characteristics in the groups of children born late preterm and born to term

assessed with the Battelle test

Variable Children born late preterm assessed | Children born to term assessed with Statistical
with Battelle test Battelle test significance
58 (95 Cl) 58 (95 Cl)
Age at the time of study (in 33448 +19.184 33.466 +18.843 P.996
months) (28.511 t0 38.385) (28.617 t0 38.315)
Twin pregnancy 6 (x2) 0 P.027
Gestational age (in weeks) 35.26+0.81 39.17+1.16 P.001
(35.052 to 35.468) (38.871 10 39.469)
Sex (%): male/female 44.83%/55.17% 44.83%/55.17% P1
Race 70.69% Caucasian 84.5% Caucasian P.119
12.07% Afro-American 8.6% Indigenous American
8.62% Indigenous American 3.4% Romani
6.9% Asian 1.7% Asian
1.72% Romani 1.7% Afro-American
Birth weight (in grams) 2513 £510 3238.5+ 404 P.001
(2381.746 to 644.254) (3134.526 to0 3342.474)
Birth head circumference (in | 32.3+1.54 34.33+1.52 P.001
centimetres) (31.904 to0 32.696) (33.93910 34.721)
1 minute Apgar 9.19+£0.96 9.11£152 P.735
(8.943 10 9.437) (8.719t0 9.501)
5 minute Apgar 9.85+041 9.74£0.89 P.395
(9.744 10 9.956) (9.511t0 9.969)
Season of birth Spring 21% Spring 21% P .868
Summer 30% Summer 28%
Autumn 11% Autumn 15%
Winter 38% Winter 36%
Enrolled in school 67.24% 62.1% P .698
Age of enrolment (in months) |17.28 +11.01 18.14+11.97 P.688
(14.446 t0 20.114) (15.059 to 21.221)
Abnormalities in 1.72% 0% P1
developmental items
Prevalence of delays before 0.034 0.052 P1
Battelle test
Admission to neonatal unit 19% 5.2% P.043
Perinatal complications other |10.34% 5.17% P .490
than preterm birth
Health problems in first 6.9% 1.8% P.364
month of life
Health problems after 1 32.8% 24.1% P .411
month of life

95 Cl: 95% confidence interval.

(0.224 in children born at term versus 0.207 in chil-
dren born preterm). These figures are slightly high-
er than the prevalence found in a study that as-
sessed the development of children aged 0 to 6
years in Navarre, with delays in 11.2% of the chil-
dren (prevalence of 0.112), although the preva-
lence in the latter study referred to actual develop-
mental disorders and did not include mere delays

in the achievement of developmental milestones,
which may account for the difference between the
studies.?® One study conducted in Argentina in
the same age group found an unexpectedly high
prevalence of 57% (0.57), which may be due to the
use of a battery of assessment tools and diagnos-
tic tests over several days to assess for the pres-
ence of developmental disorders, as opposed to a
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Table 4. Comparison of the total scores and domain scores of the Battelle screening tests in full term and late

preterm groups, in terms of raw scores and abnormal deviation from the average versus no deviation

Variable Late preterm Late preterm assessed |  Statistical | Variable (number | Late preterm | Fullterm | Statistical
(mean score) assessed with with Battelle test, significanc | of childrenwith | assessed with | assessed | significance
Battelle test, 58 (95 Cl) relevant standard | Battelle test, with
58 (95 Cl) deviations in each 58 Battelle
group) test,
58
Total score in 98.345+43.8 100.103 +42.37 P.826 Total score in 11 13 P.819
Battelle test (87.0731t0109.617) | (89.199 t0 111.007) Battelle test
(points) with standard
deviations
Personal-social 22.35+10.19 22.62+9.53 P.883 Personal-social | 21 17 P.553
domain (19.727 t0 24.973) | (20.167 t0 25.073) domain
Adaptive domain | 21.14+9.72 21.62+9.64 P.789 Adaptive 12 13 P1
(18.638t023.642) |(19.1391t024.101) domain
Motor domain 19.97+9.16 20.66 +9.16 P .686 Motor domain |12 11 P1
(17.613t022.327) | (18.303 to 23.017)
Language 17.03+7.27 17.03+7.18 P1 Language 12 17 P.391
domain (15.159t018.901) |(15.1821t018.878) domain
Cognitive domain | 17.69 + 8.42 18+8.18 P.841 Cognitive 22 15 pP.84
(15.523t019.857) | (15.895 t0 20.105) domain

95 Cl: 95% confidence interval.

Table 5. Confounding factors that may be at play in scoring lower than expected in the Battelle test

Variable Children with relevant standard Children without relevant Statistical significance
deviations in Battelle test (95 Cl) | deviations in the Battelle test (95 Cl)
Season of birth Spring 41.7% Spring 15.2% -
Summer 25% Summer 29.3% P.031
Autumn 12.5% Autumn 13% -
Winter 20,8% Winter 42,4%
Apgar 1 minute 8.65 + 1.695 (7.934 t0 9.366) 9.28 +1.109 (9.053 t0 9.507) P.019

95 Cl: 95% confidence interval.

single screening test.* The prevalence in our two
samples of patients from Parla fell between the
values found in these other two studies.

Our findings allow us to state that in the popula-
tion of children aged less than 6 years managed in
the San Blas Primary Care Centre, those born after
34 weeks’ gestation exhibit a homogeneous pat-
tern of development.

This is not consistent with previous studies per-
formed in the United Kingdom or France with the
use of different assessment tools, which have of-
ten focused solely on children born extremely pre-
term (an exclusion criterion in our study) or on
other variables.*82?
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The prevalence rates found in our study were also
inconsistent with those found in the study con-
ducted in Catalonia, which were 0.17 in children
born preterm and 0.05 in children born at term.>
The reason for these discrepancies is not clear. On
one hand, the sample in the Catalonian study may
not be comparable to the sample in our study, as
the former excluded children that were admitted
to the neonatal unit from the group of children
born to term.?? Also, children in the Catalonian
study were tested between ages 45 and 50 months
and 30 days, unlike our study, where the test could
be performed at any age less than 6 years, so that
the former may have missed delays that occurred
but resolved prior to testing or developmental
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problems with later onsets that would manifest
after testing. It is also possible that the level of de-
velopment was not judged similarly due to the use
of different tests. It is also worth noting that tests
were also administered differently, as it was the
parents that completed the questionnaire in the
Catalonian study, including 7 items with subjec-
tive answers, compared to the direct administra-
tion of the battery in our study, which is more ob-
jective a priori. This could explain the lower
prevalence of developmental delays found in the
study by Demestre et al (2016), although there
does not seem to be a difference in the assessment
of development in children aged more than 31
months with the use of the ASQ-3 in the Catalo-
nian study versus the Battelle Developmental In-
ventory used in our study.*

On the other hand, a study conducted in a primary
care centre in Asturias analysed groups of children
comparable to those in our study in in terms of de-
scriptive variables such as gestational age, birth
weight, sex, perinatal complications and subse-
quent health problems.?® This study did not find
any differences between children born preterm
and children born to term in the use of health care
resources in terms of number of visits to the pae-
diatrician or nurse, number of referrals to special-
ists or performance of diagnostic tests,*® which
may reflect a similar prevalence and degree of de-
velopmental problems, as we found in our study.

In any case, we ought to carefully search for and
assess the reasons why children in Parla do not fit
the patterns described in most of the studies pub-
lished to date.

In 58.3% of the cases where developmental delays
were identified through screening, there had been
no previous suspicion, which confirms that these
delays are underdiagnosed. This highlights the
need to raise awareness in parents, teachers and
paediatricians to adequately address potential de-
velopmental problems in each individual, and to
include screening for developmental delays as part
of the routine care offered to healthy children in
outpatient paediatric clinics.

Although the design of our study was not suitable
foridentifying risk factors for developmental delay
otherthan preterm birth, our findings did corrobo-
rate that the 1 minute Apgar score is one of these
factors.®

One of the relevant findings of our study was that
certain factors, such as socioeconomic status, black
race, substance use or infection, were not associ-
ated with an increased risk of psychomotor retar-
dation, contrary to other studies.?’ It is possible
that the design or small sample of our study did
not allow for the detection of existing differences.

Another unexpected finding that has not been re-
ported in the literature was the association be-
tween developmental delay and season of birth:
birth in spring was associated with an increase in
suspected developmental delay, and birth in spring
with a decreased prevalence of delay.

There is evidence of the importance of seasonality
in the development of certain diseases. There are
diseases with seasonal patterns, such as respira-
tory infections, whose incidence increases in win-
ter,® or diseases that peak in summer (appendici-
tis, diverticulitis, myocardial infarction, atrial
fibrillation); the reason for this variability is not yet
understood.? Along these lines, we propose the
hypothesis of a potential association between sea-
son of birth and developmental delay.

Previous studies have found an association be-
tween preterm birth and season of the year, with
contradictory results, although there is no previ-
ous evidence of an association of birth season
with developmental delay. For instance, in some
regions, such as Japan, there is an increased inci-
dence of preterm birth in summer and winter.° In
Africa, preterm birth is more frequent in July and
October.?! Other studies have found an association
of preterm birth with the start of the dry season in
Zimbabwe, autumn in Bangladesh, or winter in
London.?? Yet others have found associations with
factors such as maternal age or race.*® Our study
did not corroborate any of these associations.

It remains to be determined whether there is a
seasonal pattern in developmental delay and
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whether it depends on the population, birth dur-
ing spring, or variables associated with the spring
that could have been identified through multivari-
ate analysis in a larger sample.

Despite the careful design of the study, there are
certain limitations that need to be considered in
interpreting its results. First of all, the arbitrary
definition of 3.5 months as a clinically relevant
difference used in the sample size calculation does
not have the same meaning at different ages. A
3.5-month delay in development is not the same
atage 3 months and age 3 years. However, specific
standard deviations have been provided for each
age group for the Battelle screening test, which
would correct this potential bias.

On the other hand, given that we conducted a de-
scriptive study without the intent to extrapolate
its findings to the general population, we did not
consider whether the matched controls were rep-
resentative of the general population, even though
we did compare our results with the existing liter-
ature. However, the narrow 95% confidence inter-
vals found in our study would make our findings
valid for populations of similar characteristics.
Only the time of school enrolment had a slightly
wide confidence interval of 6 months for both
groups. The rest of the variables were within nar-
row bounds.

Last of all, our study did not differentiate between
children born preterm with a history of perinatal
complications associated with a greater risk of
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