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Article


Early Language Milestones and 
Specific Language Impairment


Johanna M. Rudolph1 and Laurence B. Leonard2


Abstract
Delayed appearance of early language milestones can be one of the first signs of a developmental 
disorder. In this study, we investigated how well late acquisition of language milestones predicted 
an outcome of specific language impairment (SLI). The sample included 150 children (76 SLI), 
aged 4 to 7 years old. Milestone information was collected via retrospective parent report 
in a case-control design. Children who produced first words after 15 months met late word 
producer (LWP) criteria, and children who produced word combinations after 24 months 
met late word combiner (LWC) criteria. Accuracy metrics indicated that children identified 
as LWCs were at significantly increased risk of developing SLI (positive likelihood ratio  
[LR+] = 8.18, 95% confidence interval [CI] = [3.43, 19.53]), whereas children identified as LWPs 
were not (LR+ = 2.50, 95% CI = [0.95, 6.75]). Notably, a sizable proportion of children with SLI 
met neither LWP nor LWC criteria. Further analyses indicated that consideration of genetic 
and environmental risk factors may play an important role in early identification. Our results 
suggest that delayed milestone achievement is associated with SLI, but that the type of delay 
matters when making clinical decisions.


Keywords
specific language impairment, language milestones, predictive accuracy, risk factors


Introduction


Specific language impairment (SLI) is a highly prevalent developmental communication disor-
der characterized by significant deficits in receptive and/or expressive morphology, syntax, and 
vocabulary in the presence of otherwise typical cognitive, sensory, and motor abilities (Leonard, 
2014). Because SLI impacts a child’s ability to learn and acquire language, its effects are cumula-
tive. During the preschool and kindergarten years, difficulties with language production emerge. 
As spoken language begins to depart perceptibly from that of same-age peers, a child with SLI 
may become socially isolated or withdrawn (Brinton, Fujiki, Spencer, & Robinson, 1997; Hadley 
& Rice, 1991). If these delays persist, deficits in reading and spelling could also develop (Bishop 
& Adams, 1990; Catts, Fey, Tomblin, & Zhang, 2002), leading to academic difficulties (Young 
et al., 2002) and below-average sociodemographic outcomes (Johnson, Beitchman, & Brownlie, 
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2010). As a result, recommended best practices for this population include early identification 
and intervention to facilitate the language learning process during the formative years of com-
munication development (Hebbeler et al., 2007).


In an effort to promote early intervention efforts, the American Academy of Pediatrics (AAP) 
has developed guidelines for observation of expressive language behaviors. According to these 
guidelines, children should be producing their first words by 15 months and first word combina-
tions by 24 months (Hagan, Shaw, & Duncan, 2008). These guidelines are intended to alert par-
ents, pediatricians, child development specialists, speech–language pathologists, and early 
interventionists to toddlers who are at risk for language impairments. It is, therefore, necessary 
that professionals involved in early identification understand the implications associated with 
delayed acquisition of these early milestones so that a child’s language prognosis can be accu-
rately characterized and appropriate steps taken to ensure long-term language success.


The association between early expressive language development and later language status has 
been investigated in a number of prospective studies (Ellis Weismer, 2007; Paul & Fountain, 
1999; Rescorla, 2002). Unfortunately, these studies have had three major limitations. The first is 
that the term late talker (LT) has traditionally been assigned to children who around the age of 2 
years produce significantly fewer vocabulary words than their same-age peers (e.g., Rescorla & 
Turner, 2015). Thus, these researchers have examined how early limitations in vocabulary skills 
predict later outcomes, but no research group has yet assessed how well the absence of words at 
15 months or the absence of word combinations at 24 months predicts an outcome of SLI. Second, 
these studies have typically focused on toddlers with “pure” expressive vocabulary delays assum-
ing this would be the profile of a young child with SLI. Participants who exhibited other risk 
factors or deficits were often excluded. As a result, the prevalence of SLI has been dramatically 
underestimated in these studies (Leonard, 2014). This suggests that toddlers who will later 
develop SLI may exhibit a variety of profiles and that steps must be taken to identify those pro-
files before further prospective research is conducted. Finally, follow-up diagnostic status has 
been frequently assigned using standardized tests with unknown sensitivity and specificity lev-
els. As a result, it is not clear that the children in these studies were accurately assigned to diag-
nostic categories. This confluence of limitations is reflected in the results of a recent review, 
which showed that the designation “late talker” is as diagnostically meaningful as “flipping a 
coin” when it comes to identifying children who will develop SLI (Dollaghan, 2013). While a 
prospective cohort design in which children of unknown outcome are followed longitudinally 
may ultimately be the most informative approach for addressing the first limitation, the second 
and third limitations are better addressed within the context of a retrospective case-control design 
in which children known to have SLI (cases) are directly compared with children without SLI 
(controls) on the characteristics of interest. By using this approach, we were able to (a) investi-
gate the specific guidelines endorsed by the AAP; (b) examine, rather than assume, the different 
profiles that children with SLI may exhibit in their early years; and (c) start with well-defined 
groups of participants. The results of this investigation can be used to inform future prospective 
longitudinal studies.


Predictive Accuracy


To distinguish between the two types of milestone delay examined in this study, we shall hereaf-
ter refer to a child who is not producing any words by 15 months as a “late word producer” 
(LWP) and a child who is not combining words by 24 months as a “late word combiner” (LWC). 
The first aim of this study was to examine whether children with SLI can be distinguished from 
children with typical language development (typically developing [TD]) based on LWP or LWC 
status alone. It is reasonable to expect that children with language impairments will exhibit signs 
and symptoms of a language learning deficit from a very early age and, therefore, that delayed 
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appearance of expressive language milestones is likely to be associated with SLI. However, dif-
ferent theoretical models suggest that the categories LWP and LWC will not be equal in their 
predictive strength.


Locke (1993, 1994) hypothesized that children with SLI experience a general neuromatura-
tional delay which can affect the appearance of a variety of early milestones, word production 
being just one of these. According to his theory, an adequate amount of vocabulary knowledge 
must be acquired before a child’s grammatical analysis mechanism can be activated. This mecha-
nism has an optimal window of functionality (between 20 and 36 months); thus, those children 
who do not acquire a large enough vocabulary within this period of optimal functioning will have 
to rely on alternative, and presumably less effective, mechanisms for complex language learning. 
Following this line of thought, a majority of children with SLI are likely to exhibit delayed acqui-
sition of first words and only those who are delayed in their first words will also be delayed in 
first word combinations. As such, LWP status and LWC status should predict SLI equally well.


Alternatively, the procedural deficit hypothesis (PDH; Ullman & Pierpont, 2005) suggests 
that children with SLI have particular difficulties with learning and producing sequences due to 
an impairment of the procedural memory system. According to this hypothesis, the declarative 
system, which is responsible for learning and storing vocabulary items, may be relatively intact, 
although deficits in this domain may also exist. This hypothesis suggests that word combinations 
are likely to be delayed in children with SLI, whereas first words may or may not be delayed. 
According to this theory, there should be a significant proportion of children with SLI who are 
late to combine words, but timely in the production of their first words. If SLI is a manifestation 
of a procedural deficit, we would expect LWC status to be a stronger predictor of SLI than LWP 
status.


Context Considerations


Previous research suggests that a sizable proportion of children with SLI are not LTs (Dale, Price, 
Bishop, & Plomin, 2003; LaParo, Justice, Skibbe, & Pianta, 2004); therefore, it is likely that a 
number of children with SLI do not meet LWP or LWC criteria. As such, it might be necessary to 
consider a child’s language learning context when assessing risk for long-term impairment.


SLI is considered a multifactorial disorder with both genetic and environmental factors likely 
contributing to its development (Leonard, 2014). Thus, the second aim of this study was to 
determine whether significantly more children with SLI are correctly identified when such fac-
tors are considered in addition to early language milestone achievement. We focused primarily 
on family history as a marker of genetic inheritance (Neils & Aram, 1986; Tomblin & Buckwalter, 
1994) and maternal education as a marker of influences on the language learning environment 
(Tomblin, Smith, & Zhang, 1997). Note that this dichotomy is somewhat artificial insofar as 
communication disorders in immediate family members are likely to affect a child’s language 
learning environment and, conversely, a mother who did not complete high school may have 
had a language learning deficit that affected her academic progress. Nonetheless, both factors 
have been found to be strongly and independently associated with language abilities (Reilly 
et al., 2010) and are, therefore, likely to account for a significant proportion of the variance in 
language outcomes.


In summary, we examined the following two research questions in this study:


Research Question 1: How well does LWP status or LWC status alone predict an outcome of 
SLI? (Aim 1)
Research Question 2: Are significantly more children with SLI correctly identified when 
family history and/or maternal education are considered in combination with the most predic-
tive language delay criterion? (Aim 2)
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With the first question, we aimed to examine whether the AAP recommendations are diagnos-
tically meaningful for early identification of children with SLI. Based on theoretical models of 
SLI, we anticipated one of two outcomes: either LWP and LWC status would be equivalent pre-
dictors or LWC status would be the superior predictor (Hypothesis 1). However, based on previ-
ous findings, we also hypothesized that a number of children with SLI would be neither LWPs 
nor LWCs (Hypothesis 2). Given the latter hypothesis, in the second question, we aimed to 
determine whether the addition of contextual factors would yield improved classification accu-
racy. Because previous research indicates that genetic risk plays a more prominent role than 
environmental risk in the development of SLI (Bishop, 2003), we hypothesized that more chil-
dren with SLI would be correctly identified when family history was added, but not necessarily 
when maternal education was added (Hypothesis 3). We pursued these questions using a case-
control design in which SLI status was determined through use of a test with acceptable and 
well-documented sensitivity and specificity. Caregivers of children with and without language 
impairments reported relevant information through a questionnaire. Our overarching goal was to 
inform early identification practices for children with this often overlooked, yet remarkably 
debilitating, developmental communication disorder.


Method


Participants


All procedures, including recruitment and assessment of participants, gathering of parent-report 
information, and review and use of collected records, were approved by the university’s 
Institutional Review Board. The sample for this study included 150 children (90 male, 60 female), 
aged 4 to 7 years, who had been evaluated for participation in child language studies between the 
years 2000 and 2013. These children were included in the current study because their parents had 
provided complete information regarding the variables of interest. Participants were from 
Tippecanoe (n = 134) and surrounding Indiana counties, including Benton (n = 3), Carroll  
(n = 2), Cass (n = 1), Clinton (n = 3), Marion (n = 1), Montgomery (n = 2), and White (n = 4). 
Participant ethnicities included White/Caucasian (n = 129), African American (n = 12), Hispanic 
(n = 5), Asian (n = 2), and Native American (n = 2). A census-tract level measure of socioeco-
nomic status (SES), percentage of families below poverty level, was determined for each partici-
pant based on the address and county of residence reported in the case history form. Demographic 
characteristics of the sample are reported in Table 1.


These children had originally been recruited to participate in studies examining a wide range of 
language abilities dealing with speech sound production, vocabulary use and comprehension, 
grammatical skill, and sentence processing. Methods of recruitment included (a) contacting local 
clinics and schools for referrals of children with suspected language impairment, (b) posting fliers 
in day cares and preschools, and (c) distributing research lab newsletters to the broader community. 
The latter two methods were used to attract TD children as potential control participants. Note that 
diagnostic status was not assigned on the basis of referral; thus, some children expected to be TD 
were found to have language impairments and were correspondingly included in the SLI group.


Measures


After consent was obtained, study personnel provided case history forms for the caregivers to fill 
out while the children underwent diagnostic testing and other evaluative procedures.


Case history measures. The case history questionnaires were designed to obtain demographic 
information and information pertaining to a child’s family situation, speech/language/hearing 
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development, medical history, educational history, daily behavior, current difficulties with 
speech/language (if any), and family history. For the current study, the following case history 
questions were examined:


1. At what age did your child produce his or her first words? Please provide examples.
2. At what age did your child produce his or her first multiword utterance? Please provide 


examples.
3. Please indicate the mother’s years of schooling (e.g., 12 = high school degree, 16 = col-


lege degree).
4. Have any of the child’s relatives been diagnosed with or received treatment for any 


speech, language, or reading problems? Please indicate in the table below [followed by 
space for providing further details].


Table 1. Means and (Standard Deviations) of Demographic Characteristics, Diagnostic Test 
Performance, Early Milestone Achievement, and Risk Factors.


Measure SLI TD Difference p d


Demographics
 Age (years) 4.9 (0.6)


n = 76
5.1 (0.7)
n = 74


t = −1.74 .08 −0.31


 Gender 29 female
47 male


31 female
43 male


χ2 = 0.22 .64 0.09


 SES (%) 10.9 (7.4)
n = 73


9.7 (10.2)
n = 74


t = 0.79 .43 0.13


Diagnostics
 Expressivea (z score) −2.7 (1.6)


n = 76
0.6 (0.8)
n = 74


t = −15.75 <.001 −2.60


 Receptiveb (SS) 88 (15)
n = 76


111 (10)
n = 58


t = −10.45 <.001 −1.76


 Cognitive (SS) 105 (11)
n = 76


115 (10)
n = 74


t = −6.16 <.001 −0.95


Early milestonesc


 Age of FWP (months) 12.3 (5.4)
n = 59


10.7 (3.4)
n = 57


t = 1.82 .07 0.35


 Age of FWC (months) 27.5 (9.1)
n = 57


19.3 (5.0)
n = 59


t = 6.05 <.001 1.12


Risk factors
 Family history 49 positive


27 negative
25 positive
49 negative


χ2 = 14.13 <.001 0.70


 Mother education (years) 15.4 (3.2)
n = 76


16.6 (2.4)
n = 74


t = −2.61 .01 −0.42


Note. SLI = specific language impairment; TD = typically developing; SES = socioeconomic status; SS = standard 
score; FWP = first word production; FWC = first word combination; SPELT-II = Structured Photographic Expressive 
Language Test–II; SPELT-P2 = Structured Photographic Expressive Language Test–Preschool 2; CELF-P2 = Clinical 
Evaluation of Language Fundamentals–Preschool 2; RDLS = Reynell Developmental Language Scales; The Campbell 
Collaboration Effect Size Calculator (http://www.campbellcollaboration.org/resources/effect_size_input.php) was used 
to calculate Cohen’s d for each measure.
aSPELT-II scores were reported as percentiles, and SPELT-P2 scores were reported as standard scores; these values 
were converted to z scores to allow for combination.
bCELF-P2 and RDLS scores were reported as standard scores (M = 100, SD = 15); these values were combined 
across test types to compute averages.
cOnly children whose parents reported single numerical values are included (see the “Coding” section for further 
details).




http://www.campbellcollaboration.org/resources/effect_size_input.php
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Caregivers were not given instructions for filling out the form beyond those supplied in the text; 
however, they were provided assistance if they approached study personnel with questions.


Diagnostic measures. A number of standardized tests and screening protocols were administered 
by a primary professional examiner or by trained doctoral-level research assistants across one or 
more diagnostic sessions to determine participant eligibility and diagnostic status. The sessions 
took place in a therapy room at the university speech and hearing clinic. The Columbia Mental 
Maturity Scale (CMMS; Burgemeister, Blum, & Lorge, 1972) was used to assess nonverbal cog-
nitive ability. Receptive language skills were tested using either the receptive subtests of the 
Clinical Evaluation of Language Fundamentals–Preschool 2 (CELF-P2; Semel, Wiig, & Secord, 
2004) or the comprehension subscale of the Reynell Developmental Language Scales (RDLS; 
Reynell & Gruber, 1990). Expressive language was assessed using the Structured Photographic 
Expressive Language Test–II (SPELT-II; Werner & Kresheck, 1983) or the Structured Photo-
graphic Expressive Language Test–Preschool 2 (SPELT-P2; Dawson et al., 2005). In addition to 
standardized testing, all participants received a pure tone hearing screening, and all of the chil-
dren suspected of having SLI as well as those exhibiting oral motor difficulties received an oral 
motor structure and function screening (Robbins & Klee, 1987). Note that, in the current study, 
diagnostic status was assigned based on SPELT performance. Administration of the SPELT was 
audio recorded. After the session, scoring of this test was double-checked by the primary exam-
iner, and the recording was reviewed in cases of unclear responses. Errors were corrected before 
a final score was assigned. The remaining tests were used for clinical-descriptive purposes only 
(see the “Diagnostic Classification” section for further details).


Coding


The first author extracted responses to the four questions verbatim from the case history forms 
and entered them into a spreadsheet. The responses were then coded using the protocol outlined 
in Table 2. Responses to case history questions about words and word combinations varied, with 
most parents reporting month values for word producing and year values for word combining. 
Year values were directly converted to months (e.g., 1 year = 12 months, 1.5 years = 18 months, 
2 years = 24 months). Some parents reported age ranges. In the vast majority of these cases, the 
range fell entirely within the “timely” boundary or entirely beyond the “late” boundary (e.g., for 
first words, 10-12 months or 16-18 months). When a boundary was included in the range, it was 
reported at one of the limits as in the following word combination examples: (a) 18-24 months 
and (b) 24-26 months. If the target value was at the upper limit of the range as in (a), the child 
was coded as timely, and if at the lower end of the range as in (b), the child was coded as late. 
Four parents did not report numerical values, but wrote that their children were “on schedule.” In 
these cases, the children were coded as timely. Family history was considered positive if parents 
reported any of the following conditions in immediate family members: late talking, stuttering, 
speech sound disorder affecting multiple sounds, dyslexia or other reading difficulties, and lan-
guage disorders not secondary to another condition such as hearing loss, Down syndrome, or 
autism.


 Diagnosed: Received Treatment:


Speech Language Reading Unknown Speech Language Reading Unknown


Mother  


Father  


Siblings  
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Diagnostic Classification


The following criteria were used to confirm the eligibility of all participants: (a) standard score 
of 80 or above on the CMMS (all of the children in the current study scored >85), (b) normal 
hearing acuity (20 dB HL [Hearing Level] bilaterally for the frequencies 500, 1000, 2000, and 
4000 Hz), (c) normal oral motor structure and function, (d) no evidence of autism or neurological 
deficits, and (e) a monolingual English-speaking background. These criteria are typically 
employed in studies of SLI to ensure that observed language deficits cannot be attributed to other 
conditions or circumstances.


Children with SLI are known for their distinct difficulties with expressive language and, in 
particular, morphology and syntax. Therefore, performance on the SPELT was used to classify 
participants as SLI or TD. When appropriate thresholds are applied, the SPELT is reported to 
have the highest diagnostic accuracy among tests used to identify language impairments (sensi-
tivity: 90%-91%; specificity: 90%-100%). Participants had received different standardizations of 
the SPELT, and the threshold values yielding the best diagnostic accuracy differed across these 
standardizations. The threshold used with the SPELT-II was the 17th percentile (Gladfelter & 
Leonard, 2013), and with the SPELT-P2, a standard score of 87 was used (Greenslade, Plante, & 
Vance, 2009). Children who scored at or below the threshold were classified as SLI (n = 76), and 
children who scored above the threshold were classified as TD (n = 74). In the traditional clinical 
literature, a distinction is sometimes made between children with expressive (only) SLI and those 
with receptive–expressive SLI. Although recent studies with more sophisticated analytic tech-
niques do not support a separation between these two types (Tomblin & Zhang, 2006), we never-
theless compared children with SLI exhibiting low scores on receptive language subtests 
(standard score ≤ 85; n = 29) to those exhibiting age-appropriate scores (n = 47). The two groups 
did not differ in expressive language performance, t(74) = 0.68, p = .50, d = 0.16, or in the pro-
portion of children identified as LWP, χ2 = 1.51, p = .22, d = 0.28, or LWC, χ2 = 2.00, p = .16,  
d = 0.33. Thus, receptive language performance was not used to differentiate among children 
with SLI. Test performance by diagnostic group is reported in Table 1.


Study Design


We employed a case-control design. This design is typically used in the early stages of diagnos-
tic measure evaluation because it offers a cost-effective and time-efficient approach for identi-
fying constructs worthy of further investigation (Dollaghan & Horner, 2011). Case-control 


Table 2. Coding Protocol for Language Milestones and Risk Factors.


Factor Categories Coding


Word producing ≤15 months TWP
>15 months LWP


Word combining ≤24 months TWC
>24 months LWC


Family history Positive 1
Negative 0


Maternal education ≤12 years 1
13-15 years 2
16 years 3
17+ years 4


Note. TWP = timely word producer; LWP = late word producer; TWC = timely word combiner; LWC = late word 
combiner.
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designs have frequently been used in studies examining risk factors of SLI (Aram, Hack, 
Hawkins, Weissman, & Borawski-Clark, 1991; Diepeveen, De Kroon, Dusseldorp, & Snik, 
2013; Merricks, Stott, Goodyer, & Bolton, 2004). Researchers using this design have often been 
required to collect risk factor information via retrospective report (Hammer, Tomblin, Zhang, & 
Weiss, 2001; Tomblin, Hammer, & Zhang, 1998; Tomblin et al., 1997). Parent participants in 
previous studies have had to remember events that preceded the investigation by 2 to 6 years, a 
timeline similar to that employed in the current study. Notably, the outcomes of these investiga-
tions have been confirmed in prospective longitudinal cohort designs (Reilly et al., 2010; 
Whitehouse, Shelton, Ing, & Newnham, 2014), increasing confidence that this design yields 
valid results.


Aim 1 Data Analysis


To address the first aim, sensitivity, specificity, positive likelihood ratio (LR+), and negative 
likelihood ratio (LR−) values were computed for each early delay category (LWP and LWC). 
Sensitivity, in the context of the current study, represented the percentage of children with SLI 
who met the delay criteria. High levels of sensitivity were desirable insofar as this would indicate 
that most of the children with SLI could be identified at a young age on the basis of delayed 
milestone achievement. Specificity represented the percentage of TD children who exhibited 
timely acquisition of the language milestone. LR+ in the current study indicated the likelihood 
that a child meeting LWP or LWC criteria was, in fact, language impaired; the higher the LR+ 
value, the greater the confidence that LWP or LWC is a diagnostically meaningful construct. 
LR−, in contrast, indicated the likelihood that an individual who achieved the milestone in a 
timely fashion would not develop SLI; the lower the LR−, the greater the confidence. Confidence 
intervals (CIs) for LR+ and LR− provided further information. Intervals that include the value 
1.0 suggest that the classification category has no diagnostic value (Dollaghan, 2007). However, 
CIs that are well above (in the case of LR+) or well below (in the case of LR−) 1.0 suggest that 
the classification is a useful diagnostic construct. Furthermore, the ranges of the 95% CIs can be 
used to determine whether one criterion is significantly more accurate than the other (i.e., non-
overlapping CIs indicate significant differences). Thus, these four accuracy metrics and their 
95% CIs were examined to determine whether either classification category might be informative 
for diagnostic purposes and whether one classification category was more informative than the 
other.


Aim 2 Data Analysis


The early delay category that was most predictive of SLI status was entered into logistic regres-
sion analyses with the two risk factors, first independently and then jointly, to predict early 
school-age language classification. Sensitivity, specificity, LR+, LR−, and 95% CIs were com-
puted for the combined models; however, sensitivity was the primary metric of interest because 
we wanted to determine whether significantly more children with SLI were identified when 
contextual factors were added. Furthermore, we examined the odds ratios (ORs) associated with 
family history and maternal education in the combined models to determine whether the pres-
ence of these factors increased a child’s odds of developing SLI over and above milestone 
status.


Reliability and Validity


Fifty participants were selected at random from the total sample (33%) for measures of interrater 
reliability and validity. In particular, we examined reliability for data extraction and data coding, 
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and validity of parent responses to the milestone questions. Four independent observers were 
recruited to complete these assessments.


Data extraction. The first observer was provided a spreadsheet containing the birth date, test 
scores, age, gender, and ethnicity for each of the 50 participants. This information was used to 
match participants to their corresponding case history forms. The observer extracted information 
pertaining to age of first words, age of first word combinations, family history, and maternal 
education verbatim from the forms. The results were compared with the original extraction, and 
entries that were not exact matches were counted as errors. Percentage of agreement was 94% for 
first words, 96% for first word combinations, 100% for family history, and 98% for maternal 
education for an average agreement of 97%. Among the disagreements, only three (1.5%) would 
have resulted in differences at the coding stage.


Coding. The second observer was blinded to participant outcomes. She was trained on the coding 
procedures and then given a spreadsheet containing the original data for the 50 participants. She 
coded the four factors using the coding protocol provided in Table 2. Kappa values for coding of 
word producing, word combining, family history, and maternal education were 0.84, 1.00, 1.00, 
and 1.00, respectively. The lower kappa value for word producing was due to disagreement over 
a single item.


Validity. The third and fourth observers were speech–language pathologists with training in early 
language development. They were blinded to all participant information and unaware of the 
study’s research questions. Validity of responses to the language milestone questions was exam-
ined through assessment of the examples of first words and word combinations the parents pro-
vided in the case history forms. The observers were asked to rate acceptability of examples as true 
instances of first words or word combinations using a 5-point Likert-type scale (1 = totally unac-
ceptable, 2 = unacceptable, 3 = neutral, 4 = acceptable, and 5 = perfectly acceptable; adapted 
from Vagias, 2006). The median rating across the two observers was 5 for first words indicating 
that these examples were generally perfectly acceptable and 4 for first word combinations indicat-
ing that these examples were generally acceptable. While the results of this validity assessment do 
not guarantee that parents were completely accurate in their reporting, they do suggest that parents 
were aware of what constituted appropriate first words and first word combinations.


Results


Preliminary Descriptive Analyses


A post hoc power analysis (Faul, Erdfelder, Lang, & Buchner, 2007) revealed that, based on 
sample size and proportional occurrence of relevant factors across the two participant groups, 
power to detect an effect was 1.00 in every case but one (power = 0.50 for LWP status). Participants 
in the two groups (SLI and TD) did not differ in age, gender, or SES; however, they did differ in 
expressive language, receptive language, and nonverbal cognitive abilities (see Table 1). 
Descriptive statistics for milestone achievement, maternal education, and family history are also 
provided in Table 1.


As a preliminary step and to better understand the trajectories of development from first words 
to early school-age language performance, we constructed a flowchart representing the eight pos-
sible developmental paths (see Figure 1). Only six out of eight paths emerged among our study 
sample. No children who were late to develop first words but timely with word combinations went 
on to develop SLI, and no children who were late with both first words and word combinations 
went on to have typical language. Notably, many children with SLI (38%) met LWC criteria even 
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though first words were not delayed. The vast majority of TD children (86%) exhibited timely 
acquisition through the first word and word combination stages, and a sizable proportion of chil-
dren with SLI (45%) exhibited the same trajectory.


Aim 1: Predictive Accuracy


Table 3 presents the accuracy metrics associated with LWP (Model 1) and LWC (Model 2a) sta-
tus. The sensitivity corresponding to LWP status was low (17%) indicating that fewer than a 
quarter of the children with SLI were late to produce their first words. Furthermore, the LR+ and 
LR− 95% CIs included the value 1.0 indicating that SLI status could not be reliably predicted 
based on the presence or absence of first words at 15 months. For LWC status, in contrast, the 
LR+ 95% CI was well above 1.0 and the LR− 95% CI was well below 1.0. These results indicate 
that children who were not combining words by 24 months were significantly more likely to be 
SLI than TD, and children who were combining words by 24 months were significantly more 
likely to be TD than SLI. Comparing the two models, we found that the sensitivity associated 
with LWC status (55%), although not remarkably high, was significantly higher than that associ-
ated with LWP status. Furthermore, the LR− value for LWC status was significantly lower than 
that of LWP status (based on 95% CIs).


Because the descriptive analyses revealed that every child who met both LWP and LWC crite-
ria went on to develop SLI, we calculated the accuracy metrics associated with meeting both early 
delay criteria (LWP + LWC, Model 3). The results of this analysis are also reported in Table 3. 
While the sensitivity level was still low (18%), indicating that LWP + LWC cannot be used as a 
primary method of identifying children who will develop SLI, the LR+ was very high (26.30). 
LR+ values greater than 10.0 indicate that a positive test result virtually guarantees that the 


Figure 1. Flowchart of milestone achievement including TWP and LWP status at 15 months and TWC 
and LWC status at 24 months among preschool-age children with SLI or TD language.
Note. Delay and deficit categories are outlined in red (dashed lines), and typical development categories are outlined 
in blue (solid lines). Percentages in lowest tier indicate proportion of TD children (out of 74 total) or children with 
SLI (out of 76 total) following each developmental path. TWP = timely word producer; LWP = late word producer; 
TWC = timely word combiner; LWC = late word combiner; TD = typically developing; SLI = specific language 
impairment.
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individual has the disorder. Thus, our results suggest that although LWP status on its own is not a 
reliable indicator of later language abilities, children who meet both LWP and LWC criteria are at 
very great risk for developing SLI.


Aim 2: Context Considerations


LWC status was found to be a significantly better predictor of SLI than LWP status (based on 
sensitivity and LR−); thus, LWC status was entered into logistic regression analyses with family 
history (Model 2b), maternal education (Model 2c), and family history and maternal education 
together (Model 2d). Only Model 2b was significantly more sensitive than Model 2a indicating 
that more children with SLI were accurately identified when both family history and LWC status 
were taken into consideration (88%) than when LWC status was considered independently 
(55%). Unfortunately, the specificity of Model 2b (61%) was also significantly lower than that of 
any other LWC model (range = 84%-93%), suggesting that many TD children were misdiag-
nosed due to a positive family history. The 95% CIs for the remaining two LWC combined mod-
els, Model 2c and Model 2d, overlapped with those of Model 2a indicating that they were not 
more predictive than LWC status alone.


The OR for each factor in the combined models and the goodness-of-fit (pseudo-R2) associated 
with each model as a whole are reported in Table 4. The odds of having SLI were 5 times higher 
for children who had a positive family history of communication or reading disorders and nearly 
twice as high for children whose mothers had lower levels of education, indicating that these fac-
tors were meaningful predictors even when LWC status was taken into consideration. The pseudo-
R2 values indicate that all three LWC models were similar in their ability to fit the data.


Discussion


Delayed appearance of first words and/or first word combinations has been associated with 
developmental disorders such as intellectual disability and autism, but the relationship between 


Table 3. Accuracy Metrics Associated with LWP or LWC Status Alone, and LWC Status in 
Combination With Other Risk Factors.


Predictive models Sensitivity (95% CI) Specificity (95% CI) LR+ (95% CI) LR− (95% CI)


Model 1  
 LWP 17% [10%, 27%] 93% [85%, 97%] 2.50 [0.95, 6.75] 0.89 [0.79, 1.00]
Model 2a  
 LWC 55% [44%, 66%] 93% [85%, 97%] 8.18 [3.43, 19.53] 0.48 [0.37, 0.62]
Model 2b  
 LWC + family history 88% [79%, 94%] 61% [49%, 71%] 2.25 [1.67, 3.02] 0.20 [0.10, 0.37]
Model 2c  
  LWC + maternal  


 education
66% [55%, 76%] 88% [79%, 94%] 5.41 [2.87, 10.19] 0.39 [0.28, 0.54]


Model 2d  
  LWC + family history  


 + maternal education
71% [60%, 80%] 84% [74%, 91%] 4.38 [2.56, 7.50] 0.35 [0.24, 0.50]


Model 3  
 LWP + LWC 18% [11%, 28%] 100% [94%, 100%] 26.30 [1.59, 434.51] 0.84 [0.75, 0.92]


Note. The Centre for Evidence-Based Medicine Statistics Calculator (ktclearinghouse.ca/cebm/toolbox/statscalc) was 
used to compute point estimates and CIs for each accuracy metric. LWP = late word producer; LWC = late word 
combiner; CI = confidence interval; LR+ = positive likelihood ratio; LR− = negative likelihood ratio.
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early language delays and the presence of a more prevalent and sometimes equally debilitating 
disorder, SLI, has been called into question (Dollaghan, 2013; Leonard, 2014). The goal of this 
study was to examine the early identification guidelines promoted by the AAP by determining 
whether delayed attainment of early language milestones could predict SLI status with a diagnos-
tically meaningful level of accuracy and whether consideration of contextual factors might result 
in identification of significantly more children with SLI. All three hypotheses were supported: 
LWC status was a significantly better predictor than LWP status (Hypothesis 1), a sizable propor-
tion of children with SLI did not exhibit early delays (Hypothesis 2), and including family history 
in the predictive model resulted in identification of significantly more children with SLI than did 
LWC status alone (Hypothesis 3). Note that we had more than enough power to detect all of the 
effects that supported our three hypotheses; however, we did not have enough power to deter-
mine whether or not LWP status might also be a meaningful predictor of SLI.


Before discussing the results, we review the limitations of the study. We employed a case-
control design. These types of studies are susceptible to spectrum and selection bias (Dollaghan 
& Horner, 2011). Thus, although the participants in the current study were matched on key demo-
graphic characteristics, they were not necessarily representative of the general population. This 
is reflected in the skewed distribution of ethnicity and race as well as in the slightly skewed dis-
tribution of SES. Note that the average percentage of families in poverty in our sample was 
10.3%, which is lower than the U.S. average (11.2% in 2013) but higher than the Indiana average 
(8.9% in 2013) (STATSIndiana, n.d.).


A second limitation of the study involved the use of retrospective parent report as the only 
method of identifying early language delays and the associated inability to assess the accuracy or 
reliability of these reports. This limitation raises two concerns. The first is that parents may 
remember the appearance of early milestones differently based on their children’s subsequent 
language development. In effect, parents of children with SLI may be more likely to report that 
their children produced first words after 15 months or word combinations after 24 months. Three 
points are worth noting with regard to this concern. First, parents were asked to report the ages at 
which milestones occurred without having any indication from the examiner of what constituted 
normal or delayed acquisition. Second, LWP status was significantly less accurate at predicting 
language outcomes than LWC status, which suggests that parents’ reporting was not consistently 
biased, if biased at all. Third, many parents of children with SLI reported timely acquisition of 
both first words and first word combinations, indicating that their memory was not negatively 
influenced by their children’s current status. A second concern is that parents might differ in their 


Table 4. Logistic Regression Results for Combined LWC Models.


Combined models OR 95% CI p Pseudo-R2


Model 2b  
 LWC 22.65 [7.54, 68.04] <.001 .45
 Family history 5.23 [2.25, 12.15] <.001
Model 2c  
 LWC 19.07 [6.64, 54.74] <.001 .41
 Maternal education 1.80 [1.21, 2.68] .004
Model 2d  
 LWC 24.20 [7.78, 75.29] <.001 .50
 Family history 5.11 [2.15, 12.15] <.001
 Maternal education 1.78 [1.17, 2.35] .008


Note. Psuedo-R2 is calculated according to Nagelkerke as provided by the SPSS output. LWC = late word combiner; 
OR = odds ratio; CI = confidence interval.
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interpretations of what constitutes a first word or word combination. Some parents might be too 
generous, others might be too stringent and such differences in interpretation might skew the 
study results. The outcomes of the validity assessment speak to this concern. Two raters indepen-
dently deemed the parents’ examples of first words and word combinations to be, in general, 
acceptable or perfectly acceptable. Thus, the parents appear to have responded to the case history 
questions appropriately and to have neither under- nor overestimated their children’s abilities. 
Nonetheless, the results of this investigation should be interpreted tentatively until a prospective 
longitudinal study verifies the findings.


LTs


It is a natural assumption that children who have language learning deficits will exhibit delayed 
language acquisition from a very early age. However, a number of longitudinal studies have 
shown that fewer than 20% of LT toddlers persist in their language delays (Ellis Weismer, 2007; 
Rescorla, 2002) and that not all children with SLI were once LTs (Dale et al., 2003; LaParo et al., 
2004). The LT classification, which is traditionally defined by early limitations in expressive 
vocabulary, therefore, identifies many children who will spontaneously recover from their early 
delays and excludes children who will develop significant language impairments. In the current 
study, we found that, like LT status, delayed acquisition of first words was not a reliable predictor 
of SLI. According to parent report, less than 20% of the participants with SLI were LWPs, and 
nearly 30% of the participants who met LWP criteria exhibited typical language abilities. LWC 
status, however, was a significantly better predictor of SLI. The LR values associated with LWC 
status indicated (a) that a child who was late to combine words was more likely to have SLI 
(LR+) and (b) that a child who exhibited timely acquisition of word combinations was less likely 
to have SLI (LR−). The results of this study, therefore, suggest that early language delays can be 
predictive of later language abilities, but that the type of delay must be taken into consideration. 
This is, perhaps, not surprising given that, for older children, language tests that show adequate 
sensitivity and specificity tend to emphasize grammatical skills over vocabulary skills. For this 
reason and given the results of the current study, word combining should receive more 
attention.


Note that we are not the first to examine word combining as a predictor of language abilities. 
Rescorla (1989) found that, out of a set of three different delay criteria, “fewer than 50 vocabu-
lary words or no word combinations” was the most accurate at identifying 2-year-olds with 
concurrently verified language delays (sensitivity = 89%, specificity = 86%). Klee et al. (1998) 
found that this same criterion predicted age 3 language skills with a reasonable level of accuracy 
(sensitivity = 67%, specificity = 90%). The current study adds to this literature by showing that 
the accuracy of a slightly modified criterion (i.e., no word combinations at 2 years) is predictive 
of early school-age SLI status (sensitivity = 55%, specificity = 93%). Note that the sensitivity 
associated with this classification category decreases the further out the prediction is made. This 
could be indicative of the unstable nature of early language skills (cf. Dale et al., 2003), but it 
could also be associated with differences in the outcome measures employed in each investiga-
tion. The use of a standardized test with high levels of sensitivity and specificity is a strength that 
increases the validity of the results in the current study. However, the low sensitivity associated 
with LWC status indicates that other factors should be taken into consideration when deciding 
which children are in need of further evaluation.


Context Matters


The results of the logistic regression analyses indicate that a positive family history of communi-
cation and reading disorders and low maternal education both significantly increased a child’s 
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odds of having SLI. Children with a positive family history were 5 times more likely to have SLI 
and children whose mothers had low education levels were nearly twice as likely to have SLI, 
even after LWC status was accounted for. Despite these findings, inclusion of mothers’ education 
level in the predictive model did not result in the identification of significantly more children 
with SLI (Models 2c and 2d). In contrast, consideration of family history and LWC status together 
(Model 2b) resulted in identification of almost 90% of the children with SLI, that is, significantly 
more than LWC status alone (Model 2a). Unfortunately, many more TD children were misdiag-
nosed in this combined model. It is possible that the inclusion of other contextual factors, for 
example, duration of breastfeeding (Tomblin et al., 1997) or birth order (Stanton-Chapman, 
Chapman, Bainbridge, & Scott, 2002), may further increase the specificity of this model. Further 
research is needed to explore a range of factors (e.g., Harrison & McLeod, 2010) and to deter-
mine how well they distinguish TD children from those with SLI.


LWP Status Revisited


Delayed acquisition of first words was a relatively infrequent occurrence among the participants 
in the current study. In fact, the prevalence of LWP in our sample was equivalent to the preva-
lence of late talking reported for the general population, approximately 13% (Zubrick, Taylor, 
Rice, & Slegers, 2007), even though over half of our sample had SLI. This low prevalence is the 
primary source of the poor predictive accuracy of LWP status in this study. However, an impor-
tant and previously undocumented finding was that all of the children who met both LWP and 
LWC criteria were SLI. This finding suggests that children who exhibit delays in the acquisition 
of both early language milestones are highly likely to have long-term language deficits. The 
question then becomes who among those toddlers meeting LWP status will go on to also meet 
LWC status. A similar question has been asked by investigators interested in differentiating chil-
dren with persistent language deficits from late bloomers (see Ellis & Thal, 2008, for a review), 
and some indicators have emerged. Unfortunately, the answer to this question will only inform 
identification practices for the fraction of children who present with early delays in word produc-
tion. This is problematic given that many children with SLI in the present study met LWC criteria 
but not LWP criteria. Nonetheless, being able to make such a differentiation is an important step 
in the process of standardizing the referral process for children who exhibit late acquisition of 
early language milestones.


Theoretical and Practical Implications


Recall that two theoretical accounts of SLI were presented—the neuromaturational delay account 
of Locke (1993, 1994) and the PDH of Ullman and Pierpont (2005). The former emphasized the 
prominent role of vocabulary delays in the development of SLI, whereas the latter singled out 
issues with learning and recalling sequences as the root of the impairment. As such, these accounts 
suggest that the presence of LWPs and LWCs among children with SLI should differ in predict-
able ways. Such considerations are not merely theoretical but have important practical applica-
tion as well. For example, if delayed vocabulary development is at the core of the disorder, 
increased exposure to and practice with vocabulary items should be the primary focus of early 
intervention for this population of children. However, if learning and recalling sequences are the 
fundamental deficits experienced by children with SLI, early intervention efforts should focus on 
comprehension and production of syntactically appropriate word combinations.


While neither theory was unanimously endorsed by the current study, the results lend greater 
support to the PDH. In particular, we found that over half of the children with SLI were late to 
combine words, possibly due to a procedural memory deficit, whereas only a fraction of these 
children were late to produce first words, which might be attributable to less prevalent deficits in 
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the declarative memory system. However, neither theory can fully account for the 45% of chil-
dren with SLI who exhibited typical acquisition of both early language milestones. It is possible 
that subtle deficits either in vocabulary acquisition or sequencing skills may not be identified 
through gross measures of early language performance, such as milestone acquisition. Further 
research is needed to clarify which account, if either, is most accurate at describing the early 
developmental stages of children with SLI.


Clinical Recommendations


Given the results of the current study, we make the following tentative recommendations for 
professionals involved in early identification of children with SLI. When presented with tod-
dlers around 15 months of age who have yet to produce first words, but are otherwise develop-
ing typically, further evaluation and treatment may not be warranted. However, when presented 
with children around 24 months of age who have yet to produce word combinations, further 
detailed assessment and enrollment in early intervention services may be needed to facilitate 
the acquisition of age-appropriate language skills. These individuals have a significantly 
increased likelihood of being language impaired, especially if their first words were also 
delayed. These recommendations do not apply to that sizable proportion of children with SLI 
who are timely in their production of first words and word combinations. Further research is 
required to examine clinically important contextual factors and the developmental signs and 
symptoms exhibited by this particular population of children before recommendations can be 
made.


Conclusion


The results of this study indicate that at least one of the early language delay criteria recom-
mended by the AAP is a diagnostically meaningful construct for early identification of children 
with SLI. The likelihood of having SLI was significantly higher among children who were not 
combining words by 24 months than among children who were. Of course, it is important not to 
discount the delayed acquisition of first words as a potential predictor of other developmental 
disorders, but in the absence of additional deficits, children who meet LWP criteria may be as 
likely to be TD as they are to be SLI. Our results further indicate that attention to contextual fac-
tors—in particular, those that reflect a child’s genetic propensities—may increase predictive 
accuracy when combined with early language delay criteria and may be a necessary consider-
ation when early language delays do not exist. Although these results must be considered prelimi-
nary given the limitations of the study design, they suggest that the type of delay matters when 
discerning whether a young child is at risk for SLI. These findings provide a constructive direc-
tion for future research as well as tentative recommendations for professionals involved in early 
identification.
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