
Introduction
 According to the World Health Association, 1 out of 10 babies 
worldwide are born prematurely or before the 37th week of gestation. 
There is a higher percent of Preterm Births (PR) in less developed 
countries [1,2]. The study of PR infants has increased considerably 
over the last decade due to the fact that more babies survive because of 
advances in the medical field. In this study we address PR populations 
that share cultural and language roots in Mexico and Spain, for which  
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there is scant research available. These two populations are compa-
rable at early stages of development in which first words are usually 
quite similar in both linguistic variants and languages that are closely 
related, such as Galician and Catalan.

 In Mexico, there is a large discrepancy concerning the rate of pre-
mature births. The percentage of premature births reported ranges 
from 4.1 to 19.7% to depending on the state and the level of poverty 
being considered [3,4]. In Spain, it has been reported that approxi-
mately 7.4% of births are PR [2,5].

 Despite medical advances, with differences in each country, there 
is still a large percent of PR infants who are at risk for brain damage or 
developmental disorders including difficulties with cognitive, motor 
and linguistic development [6-11]. In fact, it has been noted that PR 
infants are 50% more likely than Full Term (FT) infants to be enrolled 
in special education programs later in life [12,13].

Factors that Affect Development
 The developmental delays reported for PR infants may vary, as they 
are not a homogeneous group. Their developmental risks may vary 
based on multiple medical and environmental factors. Typically, the 
extent of cognitive, motor and language delays is inversely related to 
Gestational Age (GA) Birth Weight (BW) [14-16], and directly related 
with intrauterine growth restriction [6]. Infants may be classified by 
GA as late preterm if they are born between 34 and 36 weeks, moder-
ately preterm between 32 and 33 weeks, very preterm between 28 and 
31 weeks and extremely preterm, below 28 weeks of gestation. Though 
highly correlated with GA, birth weight has also been shown to be a 
contributing factor to infants’ developmental risk levels. There are also 
several levels of birth weight. The cut-off point is between 1.5 and 2.5 
kilos. Approximately 10% of low birth weight infants exhibit cerebral 
palsy, and about 50% have cognitive and behavioral deficits [17].

 Additional medical risk factors associated with PR include bron-
chopulmonary dysplasia, germinal matrix intraventricular hemor-
rhage, posthemorrhagic hydrocephalus, and Periventricular Leu-
komalacia (PVL). Environmental factors, such as socio-economic 
status, maternal affect and family context have also been found to af-
fect PR infants’ risk [18-20]. Of these factors, of particular interest for 
this study is the effect of PVL.

 PVL is a frequent type of lesion found in the brains of PR infants 
[21], consisting of white matter lesions surrounding the ventricles. 
This condition is identified by neuro-resonance imaging (fMRI) or by 
cranial ultrasound at birth. PLV can be classified by different degrees 
of severity. However, many studies do not clearly identify which type 
of PVL is present in the populations that are observed as not all PR 
infants are submitted to neuroimaging, the only currently available 
means for detecting PVL. This diagnostic distinction is important, 
as there are large differences in infants’ outcomes depending on the 
degree of lesion. For example, long-term cognitive and linguistic de-
velopmental effects have been associated with non-cystic PVL with 
diffuse lesions [17,22,23], whereas Cerebral Palsy is mostly correlated 
with focal necrotic lesions of PVL deep in the cerebral white matter 
[17]. Diffuse or Non-Cystic PVL (NC-PVL) may have symptoms that  
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are not easily detected whereas the sequels of severe or cystic PVL are 
highly related to Cerebral Palsy.

Effect of Prematurity on Language Development
 Empirical consensus on the effect of prematurity on language de-
velopment has not yet been reached. In some studies, the performance 
of PR infants on a variety of communicative scales has been found 
to fall below that of Full Term (FT) children [24-28]. Other research 
findings do not suggest such definitive results [18, 29-32] or suggest 
that effects are observed later in life [30,33,34]. What is known, how-
ever, is that the effect of prematurity on language development is also 
related to several socio-demographic factors such as, maternal age and 
education, ethnicity and type of household [20,24,35]. Furthermore, 
infants from low Socio-Economic Status (SES) families are less likely 
to receive intervention services than children from higher SES groups, 
which could be a confounding factor [36].

 Thus, there are no definite conclusions, and further studies are 
merited that differentiate risk characteristics. As most risk has been 
found in extreme populations of PR births, such as very and extremely 
premature infants, other groups need to be studied, such as moderate 
and late PR [7,11,18,37,38]. Another factor that affects development is 
the rate and type of early intervention the infant receives and this also 
needs to be studied in more depth. This study addresses early inter-
vention in late preterm infants.

Early Intervention
 Hospital care, intervention and doctor follow-up are all a vital part 
of the survival and development of PR infants as has been shown in 
the U.S. and most European countries [37-42]. The majority of studies 
of early intervention with PR infants have addressed health problems 
and motor development. Cognitive and language interventions after 
infants are discharged from Neonatal Intensive Care Units (NICU) 
have been less well documented. When early intervention is addressed 
in the existing literature, it has been strongly suggested that PR in-
fants benefit positively, that is, developmental gaps are reduced. Most 
precisely it has been shown that intervention methods with strong 
parental interaction and that teach responsiveness have outcomes in 
which children who receive early intervention are statistically superior 
to children who do not in most of the areas that are analyzed [37,43].

 There is inconsistent evidence to show the effects of early inter-
vention on birth weight, gestational age, risk or type of intervention 
as many times these factors are not controlled for or are not reported 
in participant descriptions [12,16,35,37,38,43-50]. Another important 
finding of these studies is that strong positive effects of the interven-
tion were observed later in childhood that may not have been appar-
ent at early ages [33,44].

 The cited research projects are based on social and cognitive inter-
ventions that are not the goal of our study. Here we are interested in 
the effects of a dynamic motor as well as language intervention. Static 
and dynamic methods of physical therapy differ on premises of the in-
fant’s direct participation. The Bobath or Neurodevelopmental Thera-
py (Bobath or NDT) is a frequently used dynamic method, mostly in 
children with Cerebral Palsy. Several studies have shown that children 
advanced significantly in the Gross Motor Function Measure, motor 
reflexes as well as in self care [51-54]. Only one study to date, to our 
knowledge, has studied PR infants receiving Bobath using clinical tri-
als [55]. Significant differences were found between the preterm treat-
ment group and both control groups in posture, behavior and solicited 
items.

 Another, less well known dynamic method is the Katona system 
[56-62]. It differs from the Bobath in the type of manipulation and 
specific technique, but the goal of having the infant respond actively 
to the movements is similar. Both interventions begin immediately 
after birth and target muscle tone control and posture as well as active 
participation of the caregivers [53,63,64]. Specific aspects of the tech-
nique and type of manipulation differ. The Katona method has a re-
cent efficacy reports with PR infants [57]. Here two groups of preterm 
infants under 2 months of age were seen: with and without neurohab-
ilitation intervention. Results showed that the group with intervention 
had a higher percent of children with normal neurodevelopmental 
outcomes than the non-treated group (90%). Two other studies have 
shown changes in neurological and motor functions for PR infants 6 
to 8 months after intervention [65,66].

 Based on extensive previous research cited above it has consistently 
been shown that PR infants may have cognitive and linguistic delays. 
The effect of intervention has been explored, though to a lesser degree 
in PR infants and only a handful of studies exist for Spanish-speaking 
children. Much less, is there evidence for the efficacy of dynamic mo-
tor treatment on the infant’s language development.

Purpose of the Study
 In this study, we concentrated our attention on PR infants in two 
quite similar cultural and linguistic contexts from a joint project be-
tween Mexico and Galicia, Spain. We considered four factors: Birth 
Weight (BW), Gestational Age (GA), medical complications (non-cys-
tic Periventricular Leucomalacia, in particular) and early motor and 
communication interventions. The following research questions were 
addressed: (1) Does early motor intervention have an effect on PR’s 
vocabulary development? (2) Does early communication intervention 
with PR infants have a stronger effect on language competence than 
does motor intervention? We respond to the following hypothesis: 
PR infants who receive motor and/or language intervention will have 
higher vocabulary levels than their peers who do not receive any in-
tervention. In order to address these questions, we compared 10 to 
14 month old PR infants with and without NC-PVL in terms of their 
vocabulary comprehension and production by means of a well-known 
and experimented maternal report. We also compared PR infants who 
received post-NICU early motor and/or communication interven-
tions to infants who did not receive intervention. We present a refer-
ential, full term group, in order to contrast with a typical population, 
but it is not specific goal of the paper to determine differences with 
this group.

 All participants in this study were part of larger projects in which 
multiple aspects of development were assessed with different instru-
ments. Data using the other instruments have been published else-
where [18,29,67,68,69]. Here we will only concentrate on results from 
the parental report of communicative abilities.

Method
Participants

 This study is based on three cohorts of PR infants and one group 
of Full Term (FT) infants in two countries: one PR and one FT group 
in Galicia, Spain [18,29,70] and two PR groups in Mexico [67,69,70]. 
All infants were participating in larger studies at the time these data 
were collected. Although the Galician infants were from both mono-
lingual and bilingual (Galician-Spanish) families, we considered the 
populations comparable for three reasons: First, the Galician language  
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is highly related to Spanish. Galician and Spanish are both Romance 
languages and are mutually intelligible languages in many cases. Sec-
ond, early words used by children are frequently similar in both lan-
guages. Particularly, the first words comprehended by children at age 
14 months are mostly the same in pronunciation and structure. For in-
stance, a contrast between the language assessment instruments used 
in the study (based on an analysis of the forms by the first authors of 
this study) showed that 90% of the words were equal or only differed 
on a few sounds. Both instruments were versions of the MacArthur 
Bates Communicative Development Instrument Word & Gestures 
[71]. Many first words are indistinguishable between languages and, 
thus, bilingual status is hard or impossible to establish at this early age. 
For instance, of the first words comprehended [72] almost 100% are 
identical (mama, papa, galleta, pan, botella, comer, guaguá) or have 
similar pronunciations (auga-agua, leite-leche, baixar-bailar) that 
could easily be variants of the same word as children at this stage fol-
low multiple phonological processes. At later stages, when morpholo-
gy is more complex, differences between the two languages are more 
apparent and, thus, this type of study would no longer be relevant or 
reliable. Thirdly, Galician-Spanish and Mexican populations share 
similar cultural contexts, especially in early child rearing and family 
interaction both of which are important factors in this study.

 The three cohorts of PR infants were between 10 and 14 months 
corrected age. The Galician cohort was included in order to contrast 
infants who had not received intervention as these were not readily 
available in Mexico. Most were followed from birth, but data at later 
dates is not available because children no longer participated in the 
project. Risk factors were controlled for and samples were similar at 
birth excluding the variables that were part of the study, like NC-PVL. 
Social and medical factors were similar (see below). The FT sample, 
Group 1 (GP1), was a referential group of Galician healthy, full term 
infants [18,68,70]. It consisted of 49 infants who were 10 months of 
age.

 Group 2 (GP2) consisted of 32 Galician PR infants without NC-
PVL or other relevant medical complication. These infants did not 
receive any post NICU intervention as it was not part of the hospital 
protocol. All infants were 10 months of age at the time of data collec-
tion.

 Groups 3 and 4 were Mexican PR infants who were in different 
types of intervention. Group 3 (GP2) included 15 PR Mexican infants 
between the ages of 10 and 14 months who were diagnosed with NC-
PVL and received Katona therapy (see above) in the first weeks after 
birth. They were part of the protocol of a research project at the Uni-
dad de Investigación en Neurodesarrollo (UIND)-UNAM, Juriquilla 
in which only Katona therapy was given. Group 4 (GP4) consisted of 
30 PR Mexican infants with NC-PVL, between the ages of 10 and 14 
months, who received Katona therapy and were also in an early post 
NICU intervention language program that was developed explicitly 
for the UIND Center. Participants from Group 3 and 4 were randomly 
selected to participate in either type of intervention as they were part 
of different stages of a larger research project.

 Mother’s educational level across for the Galician sample was 
mostly of High School and above (GP4 or FT = 61%, GP2, PR with 
no NC-PVL = 84%) for both PR and FT infants [18,68] with a slightly 
higher educational level in the PR group. The Mexican samples were 
also predominantly composed of more than High School educated 
mothers (GP2 = 77%, GP3 = 76%) Thus, all samples consisted mostly 
of parents who had educational levels of High School or above educa-
tional.

 Table 1 presents descriptive information for each group of infants. 
It should be noted that not all descriptive statistics were run for cor-
rected age for GPs 1 (full term) and 2 (PR with no intervention), as 
all children were seen at 10 months of age (plus or minus 15 days). A 
t test of independent measures yielded no significant differences (p = 
.41) between the other two PR (motor and motor and language in-
tervention) groups for corrected age (GP3, M = 11.4, SD = 1.6; GP4, 
M = 10.7, SD = 1.31). All groups were compared for gender, Birth 
Weight (BW) and Gestational Age (GA). The groups were equivalent 
in gender proportion (p = .508). Birth weight (BW) in kilos, as would 
be expected, was significantly lower in all the PR groups than in the FT 
group, F(3,120) = 133, p < .001, ω2 = 0.762. No significant differences 
were found within the three PR groups for BW, F(2,72) = 1.2, p = .285 
or for GA F(2,72) = 1.4, p = .23 (Table 1).

Measures
 All infants were evaluated using several different language and 
cognitive measures; although in this study we will concentrate only 
on data from parental report instruments. Many clinicians and related 
professionals may consider that parent report could be biased and that 
parents are not good agents in determining their child’s communica-
tive abilities. There is strong evidence to the contrary. An extensive 
literature beginning with the seminal work by Bates and colleagues 
[73] has documented the validity of properly obtained parent report, 
in fact in many situations superior to that of direct child assessment or 
observation [74]. There are currently over 70 languages that have de-
veloped MacArthur-Bates Communicative Development Inventories 
(MBCDI) [71,75] all with high validity and reliability [76,77]. Further, 
the MBCDIs are applied in the assessment of children with differ-
ent language and cognitive disorders. Thus, the MBCDI versions for 
Spanish and Galician were considered to be optimal instruments for 
measuring vocabulary comprehension and production in this study.

 Another issue that was considered in the instrument selection, to 
best appreciate language development, was in line with the literature 
that has consistently has shown variability in vocabulary development 
within age groups. There is also robust data showing that in language 
development variability across all age ranges is the norm rather than 
the exception [78]. Nelson [79], based on an ample sample of toddlers, 
proposed that individual differences and variability manifested by dif-
ferent learning styles (including number and types of words) should 
be considered when analyzing language development, but all within 
certain milestones. Contrary to medical tests, language tests should  

N Corrected 
Age

Gestational 
Age

Weight at 
Birth

%prod 
(SD)

% comp 
(SD)

GP1 32 10 
(0)

30.8 
(2.89)

1.44 
(444)

1.29 
(1.96)

20.83 
(17.97)

GP2 15 10.7 
(1.31)

32.9 
(2.22)

1.64 
(696)

1.36 
(1.54)

33.86 
(13.59)

GP3 30 11.4 
(1.60)

30.9 
(2.86)

1.65 
(670)

2.75 
(3.10)

37.88 
(19.23)

GP4 49 10 
(0) 39.8 ** 3.38 

(415) **
1.66 

(5.72)
18.71 

(15.30) *

Table 1: Descriptive information of full sample: age, birth weight, mean per-
cent vocabulary words produced and comprehended (Standard Deviation).

Note: GP1 = Premature without NC-PVL or intervention, GP-2 = Premature 
with NC-PVL and motor intervention, GP3 = Premature with NC-PVL and mo-
tor and language intervention, GP4 = Full term.

% prod (SD) = Percent produced of total words on CDI (Standard Deviation), 
% comp (SD) = Percent comprehended of total words on CDI (Standard De-
viation).
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illustrate these differences within groups with evidence based cut-off 
points to determine risk. As shown in Fenson et al., [78] the MBCDIs 
do reflect this expected variability.

 The Galician and Spanish versions of a parental report, the MBCDI 
Palabras e Xestos or Primeras Palabra y Gestos (First Words and Ges-
tures) [80-82] were used in this study. Parental report measures, such 
as these, have been shown to be adequate measures to determine com-
municative development at very early stages of development and with 
preterm infants [83]. Parents of all children filled out the forms for 
their specific language (Galician or Spanish) at home, in the hospital 
or during visits to the university clinics. A brief explanation was given 
to parents that included the difference between comprehension and 
production, word variations because of pronunciation, contexts in 
which words are used, etc. In this study, we will only report on the vo-
cabulary comprehension and production sections of these measures. 
The Galician form consists of 384 words whereas the Spanish form has 
428 words. In order to equate scores, rather than report raw scores or 
percentiles, we calculated percent of words identified by parents.

Procedures
 Informed consent was obtained from all of the infants’ parents at 
the beginning of the studies. Ethical regulations for all three of the 
university sites involved were appropriately followed (Universidad de 
Santiago de Compostela, Universidad Nacional Autónoma de México 
and Universidad Autónoma de Querétaro).

 Infants in the Galician study were part of a larger longitudinal study 
[18,68,81]. Families were initially contacted through the hospital set-
ting and asked to participate. Infants were not in early intervention 
programs after hospital discharge. At 15 days of age (after birth) the 
infants were evaluated with the Neonatal Behavioral Assessment Scale 
(NBAS) [84,85]. Preterm infants scored higher in motor and range of 
state cluster, while FT infants had higher scores in regulation of state 
clusters. At that time, the mothers of the infants participated in a long 
interview in which family environment and general health informa-
tion was obtained for each child. For the Galician group, exclusionary 
criteria for this sample included Cerebral Palsy (as diagnosed up until 
9 months of age), Periventricular Leukomalacia (PVL), Intraventricu-
lar Hemorrhage (IVH) greater than grade II, hydrocephalus, enceph-
alopathy, genetic malformations, chromosomal syndromes, metabolic 
syndromes associated to mental retardation, or important motor or 
sensorial impairments.

 The PR Mexican sample was obtained as part of another large 
study at the UIND [67,70]. Two different samples were obtained from 
different project within the center and were independently assigned 
to each study. Infants participated in a range of neuropsychological 
tests, and the Bayley Scales [86] was used as a neurodevelopmental 
measure. Infants with scores that showed significant delays on the 
neurodevelopmental measures and motor or sensorial impairments 
were not included. The motor intervention sample (GP3) was part of 
the initial research project at the UIND whereas the GP4 (motor and 
language intervention) infants participated in the early intervention 
program that was developed as part of a specific research project [69]. 
Before the study, when infants were between 42 and 46 weeks of age 
(corrected) a clinical neuropediatric assessment [87] was carried out 
to identify non-normal neuropsychological signs that could be signify 
problems other than NC-PVL. Magnetic Resonance Imaging (fMRI) 
using a Phillips Intera of 1 Tesla was completed in order to diagnose 
NC-PVL, which was an inclusionary criterion for both Mexican sam-
ples. A clinical EEG was also obtained for all infants to determine  

whether electrical cerebral activity was normal. Visual and Auditory 
Evoked Potentials (VEPs and AEPs) were intact. Infants with cystic 
PVL, cerebral hemorrhages, brain infarcts, brain malformations or 
other pathological lesions apart from diffuse PVL were excluded.

 The motor intervention that both Mexican groups (GP3 and GP4) 
received was based on Katona neurohabilitation [56,57,62]. Inter-
vention began immediately after birth and continued throughout the 
study to take advantage of the plasticity of the central nervous system. 
Sessions were held on a weekly basis with active parental participation 
encouraged. Exercises were continued at home, as well.

 In addition, GP4 also received early language intervention, along 
with the motor intervention. Mothers met individually with a certified 
speech-language pathologist biweekly for a total of 12 hourly training 
sessions focused on enriching infant communication development and 
parent training [88,89]. Intervention began, again, at birth or within 
the first month of age. Targeted topics included: (1) understanding 
the course of typical language development; (2) increasing sensitivity 
to the infants’ cues [88,89]; (3) creating a supportive environment for 
learning and growing; (4) applying focused stimulation [90,91]; (5) 
using infant-directed speech [50,92,93]; (6) increasing the quantity, 
quality, and responsitivity of communication [94]; (7) providing ap-
propriate auditory stimulation [95]; and, (8) promoting early literacy 
experiences [96,97] Mothers first observed the speech-language pa-
thologist using the targeted strategies with their infants. They then ap-
plied the same strategies with their infants while receiving immediate 
verbal and visual feedback to improve their interactions. In addition, 
an easy-to-read information sheet on each topic was provided in order 
to facilitate home review of the topic. Mothers were assigned work to 
do at home between training sessions in order to facilitate continued 
practice of the communication strategies in the home environment. 
The last training session was a review of all presented topics by means 
of a questionnaire.

Data Analysis
 In order to test our hypothesis, we performed parametrical tests, t 
tests and ANOVAs when required. To test the effect size, we use Co-
hen d in t tests, omega square (ω2) in one way ANOVAs or eta square 
(ƞp2) in repeated measures ANOVAs.

 We first examined gender effects and as no differences were found 
we did not consider gender in the rest of the analysis. Birth weight 
(BW) and Gestational Age (GA) effects were also analyzed in the first 
three groups to determine homogeneity. As groups were similar and 
our goal was not to analyze effects of these medical factors, further 
analysis will not be reported here for these variables. The rest of the 
analysis that was carried out was to determine the effect of three levels 
of intervention (GP2-no intervention, GP3-motor only and GP4-mo-
tor plus language) on vocabulary comprehension and production. 
As mentioned previously, percent reported scores for words compre-
hended and produced were calculated. Descriptive data for vocabu-
lary comprehension and production are reported in Table 1.

Results
 We explored the relation between the groups with intervention 
(motor and/or language) and without intervention in relation to vo-
cabulary comprehension and production. G1 was a full term group, 
with no intervention, Group 2 had no intervention, GP3 had motor 
stimulation, GP4 received motor and language stimulation, as de-
scribed above. A two way ANOVA analysis was carried out in which  
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the group factor was intervention (none, motor, motor and language,) 
and the repeated measure factor was vocabulary comprehension and 
production.

 Table 1 presents descriptive information for each group of infants. 
It should be noted that descriptive statistics were not run for corrected 
age for GPs 1 and 2, as all children were seen at 10 months of age (plus 
or minus 15 days). A t-test of independent measures yielded no sig-
nificant differences (p = .41) between the other two PR groups (with 
intervention) for corrected age (GP3, M  = 11.4, SD = 1.6; GP4, M = 
10.7, SD = 1.31).

 Tests on vocabulary measures were run to determine differences 
between groups. As would be expected, there were significant dif-
ferences between language comprehension and production, F(1,3) = 
285.862, p < .001, ƞp2 = 0.704). There was also a main effect of group, 
F(3,120) = 10.952, p < .001, ƞp2 = 0.177. Next, the effects of inter-
vention on both comprehension and production were analyzed. There 
was a significant interaction between group and repeated measures 
factor (comprehension and production), F(3,120) = 7.317, p < .001, 
ƞp2 = .215. A post-hoc Bonferroni correction revealed significant dif-
ferences between GP2 (PR, no intervention) and GP4 (PR, language 
and motor intervention) (p < .001), and between GP4 (PR, language 
and motor intervention) and GP1 (full term) (p < .001). The effects of 
intervention were strongest between the PR group that received no in-
tervention and the combination of both language/motor intervention 
groups (p < .001) for both comprehension and production. What is 
interesting is that there was a significant difference favoring PR infants 
when compared to FT infants. Thus, early stimulation seems to have 
an impact on language development in general.

 There was a larger effect on comprehension than on production 
(Figures 1 and 2). A one way ANOVA test for each language mod-
ule (comprehension and production) yielded a significant difference 
between groups only in comprehension, F(3,120) = 10.012, p < .01 
ω2 = .179. A Bonferroni post-hoc revealed significant differences be-
tween GP2 (PR, no intervention) and GP4 (PR, language and motor 
intervention) (p < .001), between GP4 (PR, language and motor inter-
vention) and G1 (full term) (p < .001), and between GP3 (PR, motor 
intervention) and G1 (full term) (p < .001). No significant differences 
were found for vocabulary between GP 2 (PR, no intervention) and 
GP3 (PR, motor intervention). Thus, it appears, as would be expected 
because of the young age, that intervention had a stronger effect on 
comprehension than on production. Production levels were very low 
at this age and, thus any effects may be a product of the scarcity of 
vocabulary.

Discussion and Conclusion
 This study addresses the effects of prematurity and intervention 
on vocabulary comprehension and production by comparing three 
cohorts of Preterm (PT) infants who did and did not receive interven-
tion between the ages of 10 and 14 months. A group of FT infants was 
included as a reference.

 One of the major issues at stake in this paper is the effect of ear-
ly intervention on language development. As previously noted, there 
is scant literature on the effects of intervention in preterm Span-
ish-speaking samples, and much less on the effect of Katona and early 
language intervention programs. The available literature has stated 
that early intervention, of multiple types, has a positive effect on later 
development [37,44]. Some studies have analyzed specific interven-
tion programs, but seldom, if ever, consider the relationship between 
physical or motor and language intervention. In this paper we ex-
plored a dynamic physical therapy system for which little evidence 
has been reported and a language intervention program that has pa-
rameters similar to programs previously reported on in the literature 
[88,89,98]. Our results illuminate differences based on intervention 
types and for language comprehension and production.

 We first explored socio-economic and medical characteristics of 
our populations to determine if there were differences among groups. 
Most mothers had more than High School education, thus this so-
cio-economic factor was not a variable that was included in the analy-
sis. Mother’s education, as a means for analyzing socio-economic sta-
tus is a determining factor in this and most populations. The fact that 
our sample was restricted in this sense is a limitation of the study and 
does not allow for extensive generalizations. Medical aspects, partic-
ularly birth weight and gestational age were also homogenous across 
groups and, thus, were not further explored. The goals of the study 
were restricted to a more homogeneous sample, and thus, effects from 
these variables were not measured. Also, it is possible, as proposed in 
other studies, that differences may appear at later stages of develop-
ment [28,33,99] or only for infants with extremely low birth weight or 
gestational age who are at higher risk for language development prob-
lems. Both of these issues merit more in depth analysis that should be 
the focus of future research that includes longitudinal samples.

 This discussion will concentrate on the main purpose of our study, 
to analyze differences in comprehension and production of early vo-
cabulary based on different types of intervention. All results clearly 
reflect variability within the sample. This would not suggest a defect 
of the instrument, but rather support what has been proposed in  

Figure 1: Percent Words Reported Comprehended by Participant Groups.

Note: G1 = Full term group, G2= Premature with no PVL or intervention group, 
G3 = Premature with PVL and motor intervention group, G4= Premature with 
PVL and motor/language intervention.

Figure 2: Percent Words Reported Produced by Participant Groups.

Note: G1 = Full term group, G2= Premature with no PVL or intervention group, 
G3 = Premature with PVL and motor intervention group, G4= Premature with 
PVL and motor/language intervention.
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language development research [71,77]. It must be recalled, as well, 
that vocabulary production is very low at the ages studied, regard-
less of premature birth or its associated complications [99]. Longitu-
dinal studies could possibly answer questions related to later effects 
of prematurity on language production. At these early ages (10 to 14 
months), effects may not yet be present. Thus, comprehension data 
may best answer our research questions. Results, taking into account 
post-hoc calculations, indicated that vocabulary scores were related to 
the type of intervention received. We must recall that GP 4 (PR with 
language and motor intervention) participated in an early language 
intervention program that underscored parental participation along 
with specific interactional components thought to boost communica-
tive skills. This group had the highest vocabulary scores. In all cases, 
and as is expected because of the young age of the participating in-
fants, there were larger effects for comprehension than for production.

 When taking into account the motor intervention group (GP3), 
based on our hypothesis, we would have also expected higher scores 
in in their vocabulary when compared to the no-intervention (GP2) 
group. Contrary to our hypothesis, Group 3 was not significantly 
different when comparing it to the other groups. It is possible, as re-
ported elsewhere [57], that effects could be found for neurodevelop-
mental factors, though not for vocabulary development. To further 
explore this relation, a larger, more diverse sample, would be required 
as it is has been shown that motor development is related to language 
[100,101].

 Although statistical results are extremely important, tendencies 
can be observed in figures 1 and 2 that illustrate percent number of 
words. Here we can see that both groups that receive intervention had 
higher scores (though not all have significant differences) than both 
the FT term and the no-intervention (GP2) groups in language com-
prehension. There does seem to be a different pattern for language 
production. In this case the FT group is similar to the language inter-
vention group (GP4). We must take into consideration, as well, that 
both GP3 and GP4 were at a slight medical risk as they were identi-
fied with NC-PVL. Still, their language scores were found to be high-
er than infants who were not experiencing this risk factor, and who 
received no intervention.

 To our knowledge, this is the first study of its kind study to explore 
the effect of different modalities of intervention on early communica-
tive skills in preterm infants. We propose that early interventions that 
combine motor and language training techniques, particularly with 
high parent participation, can have effects on language outcomes in 
the first year of life.

 One apparent weakness of this research is that we did not obtain 
language measures prior to administering the intervention. As a 
result, we do not know with certainty if the four groups were com-
parable in their initial language abilities. However, it is necessary to 
take into consideration that few, if any, reliable language measures are 
available for children younger than 8 months of age because children’s 
first words usually appear between 10 and 12 months of age [71,102]. 
Further, data from other behavioral and observational language mea-
sures could add to the understanding of the infant’s communicative 
abilities. Follow up studies when the infants are older could also be 
beneficial. This would entail creating large longitudinal cohorts with 
more diverse populations, as well to the effect of maternal education 
or other factors on the communicative abilities of PR infants. There is 
a need for such research.

Clinical Implications
 The main contribution of this study is the confirmation of the ben-
eficial effect of early intervention in the promotion of first language 
development in a population of Spanish-speaking infants outside of 
the United States. In addition, differential effects were demonstrated 
in regards to the modality of intervention, with the greatest benefit 
gained by an intervention that combined motor and communicative 
goals. Infants who are at risk for developmental problems because of 
prematurity may outperform even full term infants when early inter-
vention is provided.
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