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TAGGEDPABSTRACT

OBJECTIVE: To assess the validity of Spanish versions of the

Survey of Well-being of Young Children (SWYC) Milestones

and the Ages & Stages Questionnaire, Third Edition (ASQ-3),

and to document the rates of developmental delays in an urban

cohort of children with Hispanic parents.

METHODS: Spanish-speaking families with a child 9 to 60

months of age (N = 991) were initially screened using Span-

ish translations of the SWYC Milestones and the ASQ-3. A

stratified random sample of 494 of these children subse-

quently received standardized clinical assessment to confirm

the presence of developmental delays. Reverse weighting

corrected for the selection bias inherent in the stratification

scheme.

RESULTS: Fifty-five percent of toddlers (9 to 41 months of

age) and 34.8% of preschoolers (42 to 60 months of age)

scored in the moderately to severely delayed range, most fre-

quently in language. Sensitivity and specificity for toddlers

with severe delays associated with the SWYC were 0.69 and
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0.64, respectively, and 0.55 and 0.75 for the ASQ-3. Sensitiv-

ity and specificity for preschoolers with severe delays associ-

ated with the SWYC were 0.87 and 0.58, respectively, and

0.71 and 0.86 for the ASQ-3.

CONCLUSIONS: Although psychometric properties of the

Spanish translated versions are not as strong as the English

versions, the findings suggest that both the SWYC Milestones

and ASQ-3 represent promising tools for identifying Hispanic

children with developmental delays. The rate of delays were

consistent with other studies showing a high percentage of His-

panic children with developmental delays, most frequently in

language skills.

TAGGEDPKEYWORDS: Ages & Stages Questionnaire; developmental

screening; Hispanic; language; Survey of Well-being of Young

Children
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TAGGEDPWHAT’S NEW

This study provides additional evidence of the occur-

rence of language delays in children of Hispanic fami-

lies and is the first study to document and compare the

sensitivity and specificity of Spanish translations of

the Survey of Well-being of Young Children and Ages

& Stages Questionnaire, Third Edition, using clinical

assessments.
TAGGEDPTHE HISPANIC POPULATION is expected to reach 30% of

the total US population within the next decade.1 Cur-

rently, approximately 17% of Hispanic children, most of

them born in the United States, are under 5 years of age.1

It has been shown that children of Spanish-speaking fami-

lies are at higher risk for early developmental delays
compared to the general population,2 which may account

for poorer academic performance in school.3,4 The

reasons for developmental delays and school failure in this

population are not fully understood but are attributable, in

part, to the risk factors associated with family poverty,

social isolation, segregation, limited exposure to both their

home language of Spanish and to English and English-

speaking proficiency, and limited participation in high-

quality preschool education in the formative years.3−5

Early identification of developmental delays through

screening is an important first step toward providing chil-

dren with appropriate interventions and services, which

have been shown to prevent failure in school environ-

ments.5 Unfortunately, developmentally delayed children

of Spanish-speaking families are more likely to be under-

identified, and opportunities to link these children to early
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intervention services are often missed.6−9 Few Hispanic

children under the age of 3 years receive child care in for-

mal, out-of-home settings.10 Consequently, health care

providers are the primary professionals to have continu-

ous contact with these young children. The American

Academy of Pediatrics mandates that pediatric care pro-

viders screen for developmental delays at 9, 18, 24, and/

or 30 months of age for all children,11 but they face chal-

lenges when screening children of Spanish-speaking

families.5,6,8,12

Among those challenges is limited access to Spanish-

translated screening instruments that are validated and easy

to administer. Although care has been taken to provide

Spanish-translated versions of several common screening

instruments, the normative data needed to update scoring

algorithms have not yet been collected in Spanish; thus,

adequate evidence for their validity is lacking.13 Two

instruments—the Ages & Stages Questionnaire, Third Edi-

tion (ASQ-3),14 and the Survey of Well-being of Young

Children (SWYC) Milestones15—are the focus of this

study and were selected from other parent report develop-

mental screeners because they are both commonly used in

the Philadelphia region by child care centers, the Early

Intervention Program, and a large health care provider. In

this study, data from clinical evaluations conducted in a

large cohort of children who had been screened at multiple

community settings in the Philadelphia region were used to

1) assess the key psychometric properties of the Spanish

versions of the SWYC Milestones and the ASQ-3, and 2)

document the rates of developmental delays in Hispanic

children ages 9 to 60 months.

TAGGEDH1METHODSTAGGEDEND

TAGGEDH2STUDY DESIGN AND SAMPLE TAGGEDEND

The current study was part of the larger KiDSS Project

conducted by Children’s Hospital of Philadelphia involv-

ing comprehensive screening and follow-up clinical eval-

uations of Hispanic children ages 9 to 60 months of age.

Behavioral problems, autism, and developmental delays

were evaluated. Findings presented here are limited to

those pertaining to developmental screening.

KiDSS participants were recruited between October

2013 and August 2016 from 8 Hispanic community

center sites, 4 health care centers, 1 Women, Infants, and

Children food and nutrition service office, and several

early childhood learning centers located in greater

Philadelphia.

A total of 1297 families were approached; of these,

1205 were screened for eligibility, and 1070 were eligible

to participate. A family was eligible if the child was

9 months to 60 months of age and had no known signifi-

cant hearing or visual impairment and if Spanish was the

primary language spoken at home. Of those eligible, 991

were consented and enrolled in the study (Figure). One

parent/guardian in each enrolled family completed the

ASQ-3 and the SWYC Milestones. A face-to-face inter-

view, with one parent/guardian in each enrolled family,

was conducted to complete the ASQ-3, the SWYC
Milestones, and a sociodemographic questionnaire. All

items for both screeners and the questionnaire were read

to parents in Spanish by a research assistant who had been

trained to present the questions in an unbiased manner.

The order in which the screeners were presented was ran-

domly assigned.

A stratified random sampling procedure was employed

to select a subset of children for follow-up clinical evalua-

tions. Sampling was used to manage costs and time asso-

ciated with the clinical evaluations. The initial goal for

the project was to complete 500 clinical evaluations,

accounting for attrition. In the end, a total of 577 of the

991 children whose parents completed the developmental

screeners were selected for clinical evaluation; of those,

83 (14%) were lost to follow-up, resulting in 494 com-

pleted clinical evaluations (Figure). The study design was

planned to randomly select 75% of children who failed 2

or more of the screener instruments, 50% of those who

failed only 1 screener, and 25% who failed none to com-

plete a clinical standardized assessment. Random selec-

tion for clinical evaluation was determined prior to

screening and unknown to staff until screening was com-

pleted. The final sample size of infants and children who

completed clinical assessment was 494. Of the 494, 263

(77.5%) had failed 2 or more screeners, 119 (49.2%)

failed 1 screener, and 112 (26.8%) failed none.
T AGGEDH2QUALITY CONTROL AND MEASUREMENT TAGGEDEND

Recruitment, determination of eligibility, consenting,

and screening of all participants were performed by bilin-

gual staff. The items of the SWYC and ASQ-3 were read

to all participants in order to accommodate for the possi-

bility of low literacy. Children were clinically assessed in

their primary language. A child’s primary language for

conducting assessments was initially determined by

parental report and confirmed by the child’s preferred lan-

guage for responding to test items. Code switching was

allowed during test administration, consistent with a con-

ceptual scoring approach where correct responses are

accepted regardless of the language.

Consistent with the fact that Spanish was the primary

language spoken at home for all families, most of the

assessments for the younger children (less than 43 months

of age) were administered either entirely (86%) or mostly

(12%) in Spanish. The majority of the assessments for the

older children (43 to 60 months) were also administered

either entirely (62%) or mostly (26%) in Spanish. All clin-

ical assessments were scheduled to occur no later than

60 days following completion of the screeners and were

conducted on site by trained bilingual clinicians under the

supervision of a non-bilingual psychologist at Children’s

Hospital of Philadelphia. In many cases, the assessment

took place on the same day. Inter-rater reliability was

established prior to any study visit and checked periodi-

cally. To avoid bias toward any desired outcomes, those

conducting assessments were masked to the results of the

initial screening process, both in the aggregate and for

each individual child.



CONSORT DIAGRAM

Hispanic parents of young children 
iden�fied in community centers 

N= 1,297

Screened for Eligibility
N= 1,205

Refused eligibility screening (n= 92)

Eligible to par�cipate
N= 1,070

Ineligible (n=135)
- Child < 9 mo or > 60  (n=109)
- Visual impairment or Disability (n=3)
- Previous par�cipant (n=13)
- Other (n=10)

Signed Consent, Enrolled and completed 
screeners

N= 991

Did not sign consent (n=79)
- Refused to sign (n=77)
- Lost to follow-up (n=2)

Evaluated
N= 494

No Shows (n=83)

Randomly Selected for Evalua�on
N= 577

Not selected for Evalua�on (n=413)

Randomly Selected for Evalua�on
N= 577

Not selected for Evalua�on (n=413)

Figure. Consort diagram.
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TAGGEDH2DEVELOPMENTAL DELAYS TAGGEDEND

ASQ-314 and the SWYC Milestones15 were selected as

developmental screening tools for this study because each

is in use in the Philadelphia region, has a Spanish trans-

lated version, was developed independently, and includes

items of the same constructs of problem solving, commu-

nication, motor, and adaptive domains. The Spanish ver-

sion of the ASQ-3 was obtained from the publisher and is

a 30-item parent report measure that yields scores in 5

domains: communication, gross motor, fine motor, prob-

lem solving, and personal-social. The ASQ-3 is in the pri-

vate domain and offers both paper versions and electronic

versions at a cost per use. The SWYC is comprised of

developmental, autism, and behavioral screeners. The

SWYC Milestones, a 10-item parent report measure of

development, has items covering the same constructs as

the ASQ-3 and yields a single score. The SWYC Mile-

stones are in the public domain and offer both a paper and
electronic version at no cost. Both tools asked parents to

indicate for each item whether their child showed the

developmental skill—yes, sometimes, not yet (ASQ-3);

not yet, sometimes, does it a lot (SWYC Milestones).

Because the existing Spanish version of the SWYC Mile-

stones was only recently created, it was reviewed and

updated by the study team in strict conformance with the

guidelines for translation established by the World Health

Organization16 and with approval from the original

SWYC developers.

For the clinical evaluations, the Bayley Scales of Infant

and Toddler Development, Third Edition (BSID-III),17

was administered to identify developmental delays in

children ages 9 months to 41 months, including the lan-

guage, cognitive, and motor subscales. A translated ver-

sion of the BSID-III used in previous research studies was

used. The Spanish edition of the Differential Ability

Scales, Second Edition (DAS-II),18 provided by publisher,



Table 1. Sociodemographic Characteristics of Study Sample

(N = 494)

n Percent

Children

Toddlers, 9−42 mo 360 72.9%

Toddler subgroups

9−18 mo 136 37.8%

19−30 mo 113 31.4%

31−41 mo 111 30.8%

Preschoolers, 42−60 mo 134 27.1%

Sex: Male 251 50.8%

Mothers* 494

Maternal education 494

Less than high school . . . 47.9%

High school . . . 25.8%

Beyond high school 494 26.3%

Married/living as married 482 75.7%

Household income

<$15,000 . . . 35.5%

$15,000−$25,000 . . . 25.1%

$25,000−$35,000 . . . 11.4%

>$35,000 . . . 8.7%

Not stated . . . 19.3%

Speaks English 489

Very well . . . 11.4%

Well . . . 11.5%

Little or not at all . . . 77.1%

Born in United States 494 4.0%

Country of birth, if foreign born

Mexico . . . 51.1%

Central America . . . 14.1%

Cuba/Caribbean . . . 11.8%

Puerto Rico . . . 11.5%

South America . . . 7.8%

Other/unknown . . . 3.7%

*Maternal age, mean (SD) = 30.3 y (8.7).
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was administered to identify developmental delays in

children 42 months to 60 months of age. The verbal

ability, nonverbal ability, spatial ability, general concep-

tual ability (GCA), and special nonverbal composite stan-

dard scores were used. At the time that the study was

conducted, both of these measures were regarded to be

the best of what was available to identify or confirm

developmental and behavioral disorders in young

children, including those from Spanish-speaking families.

This larger study and its components were supported

by Pennsylvania Department of Health and approved by

the institutional review board at Children’s Hospital of

Philadelphia.
TAGGEDH2STATISTICAL ANALYSIS TAGGEDEND

The statistical analysis plan was to describe the study

sample, document the frequency of developmental delays

as a result of the clinical evaluations, and calculate the

key psychometric properties (sensitivity, specificity, and

negative and positive predictive values) associated with

both screening instruments. Data obtained from the

maternal survey were used to describe the study sample,

as well as to determine if those lost to follow-up for clini-

cal evaluation (n = 83) differed from those who were eval-

uated (n = 494), by using t-tests or Wilcoxon tests for
continuous variables and chi-square or Fisher’s exact tests

for categorical variables.

The SWYC Milestones and ASQ-3 screening instru-

ments were scored and categorized as positive or negative

based on published guidelines. Scores for children in the

cohort were used to create 3 mutually exclusive categories

indicating the presence of a delay. Children were classi-

fied as having a “severe” delay if the score was ≥ 2 stan-

dard deviations (SD) below the mean, a “moderate” delay

if the score was ≥ 1.5 SD below the mean (but not in the

“severe” range), and a “mild” delay if the score was > 1

SD below the mean (but in neither the “severe” or

“moderate” range). Both the BSID-III and DAS-II yield

scores that are standardized based on national norms with

a mean of 100 and standard deviation of 15; hence, results

from the study cohort can be contrasted with those for US

children, for whom 2.3%, 4.4%, and 9.2% have severe,

moderate, or mild delays, respectively.

All percentages documenting the frequency of con-

firmed delays (Table 2), as well as the psychometric

measures pertaining to each of the screening instruments

(Table 3), were calculated using the standard weighting

procedure which adjusts for any biases inherent in strati-

fied random sample designs as described above. Specifi-

cally, weights equal to the inverse of the sampling

fractions employed to randomly select the 494 children

receiving clinical evaluation (from the larger pool of those

who were screened; N = 991) were applied when calculat-

ing all rates of delay, as well as the sensitivity, specificity,

and positive and negative predictive values presented

here.

TAGGEDH1RESULTSTAGGEDEND

TAGGEDH2DESCRIPTION OF THE STUDY SAMPLE TAGGEDEND

Sociodemographic characteristics of the study sample

are presented in Table 1. Preliminary analyses revealed

no significant differences in these characteristics between

the 494 families who were selected for and received clini-

cal assessments and those who were selected but could

not be reached for the follow-up clinical assessment

(n = 83) (data not shown).

Of the 494 children who were clinically evaluated,

71.6% were between 9 and 41 months of age (toddler

group: 136 within 9 to 18 months, 113 within 19 to 30

months, 111 within 31 to 42 months), and 28.4%

(n = 134) were between 43 and 60 months of age (pre-

school group). The mean maternal age was 30.3 years.

The mean (SD) of days between visit 1 and visit 2 was

11.1 days (range, 0 to 61 days). Most mothers were mar-

ried or living as married (75.7%), and almost half never

completed high school (47.9%). The families were poor,

with annual incomes less than $15,000 (34.3%) or

between $15,000 and $25,000 (24.3%). Seventy-five per-

cent reported that they either spoke little or no English.

Only 4% of the mothers were born in the continental

United States, with the majority reporting having

migrated from either Mexico (51.1%) or Central America

(14.1%).



Table 2. Developmental Concerns by Clinical Severity and Domain

Delay Severity

Age Group Domain Mild (77.5 to 85) Moderate (70 to 77.4) Severe (<70) Mean (SD)

Toddler, 9−41 mo (N = 360) Any domain 20.6% 21.0% 17.0% 88.1 (8.7)

Communication 16.7% 20.3% 16.0% 80.7 (12.6)

Cognitive 11.8% 5.3% 2.2% 90.4 (11.3)

Motor skills 10.2% 3.5% 0.9% 92.9 (10.5)

Toddler subgroups

9−18 mo (n = 136) Communication 20.1% 22.7% 13.3% 81.3 (11.7)

Cognitive 7.6% 1.4% 2.9% 95.8 (13.0)

Motor skills 11.4% 7.0% 1.4% 91.0 (11.7)

19−30 mo (n = 113) Communication 12.4% 20.0% 26.3% 76.4 (13.3)

Cognitive 13.7% 9.6% 2.6% 88.2 (10.3)

Motor skills 8.4% 1.1% 1.2% 93.8 (10.5)

31−41 mo (n = 111) Communication 15.9% 17.5% 8.3% 84.4 (11.6)

Cognitive 15.3% 6.0% 0.6% 86.0 (6.3)

Motor skills 10.6% 1.2% 0.1% 94.2 (8.6)

Preschoolers, 42−60 mo (N = 134) Any domain 14.3% 5.2% 9.8% 94.7 (15.2)

Verbal ability 15.0% 6.5% 7.6% 88.3 (16.4)

Nonverbal reasoning 7.7% 6.7% 3.0% 95.1 (15.8)

Spatial ability 5.2% 6.5% 2.2% 99.6 (17.5)

SD indicates standard deviation.
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TAGGEDH2CLINICAL ASSESSMENT TAGGEDEND

Both toddlers and preschoolers in the study receiving

clinical evaluation were classified as having a mild, mod-

erate, or severe delay, based on the standardized scores

from the respective instruments developed to assess each

of those age groups. Results of the clinical evaluations for

toddlers, toddler subgroups, and preschoolers are pre-

sented in Table 2. Among all toddlers, 20.6%, 21.0%, and

17% were assessed as scoring in the mild, moderate, or

severe delay range, respectively, in one or more of the

communication, cognitive, or motor skills domains of the

BSID-III. Delay in the communication domain, especially

moderate and severe, was disproportionately present and
Table 3. Psychometric Properties of SWYC Milestones and ASQ-3 for D

Moderate or Severe

(1.5 or more SD below mean ≤ 77

Age Group Sensitivity Specificity PPV

Toddlers, 9−41 mo

SWYC milestones 0.59 0.69 0.54

ASQ 0.43 0.78 0.54

Toddler subgroups

9−18 mo

SWYC milestones 0.43 0.73 0.50

ASQ 0.32 0.73 0.43

19−30 mo

SWYC milestones 0.67 0.75 0.771

ASQ 0.53 0.91 0.83

31−41 mo

SWYC milestones 0.76 0.61 0.41

ASQ 0.44 0.74 0.38

Preschoolers, 42−60 mo

SWYC milestones 0.67 0.62 0.38

ASQ 0.54 0.91 0.67

SWYC indicates Survey of Well-being of Young Children; ASQ, Ages

tive predicted value; SD, standard deviation.
most frequent in toddler ages 19 to 30 months. Among

preschool children, 13.3%, 15.2%, and 9.8% were

assessed as scoring in the mild, moderate, or severe delay

range, respectively, in one or more of the verbal ability,

non-verbal reasoning, or spatial ability domains of the

DAS-II. Consistent with the findings for toddlers in the

study, low scores were associated with language-related

skills (verbal reasoning domain) and accounted for a dis-

proportionate share of the identified delays.

Mean values presented in the last column of Table 2

reveal below-average scores for both toddlers and pre-

schoolers, aggregated across all domains and within sub-

domains, and comparatively lower values for toddlers
evelopmental Delays by Age of Child and Clinical Severity

Clinical Severity

.5)

Severe

(2 SD or more below mean ≤ 70)

NPV Sensitivity Specificity PPV NPV

0.73 0.69 0.64 0.28 0.91

0.69 0.55 0.75 0.31 0.89

0.67 0.49 0.69 0.22 0.89

0.63 0.40 0.73 0.21 0.88

0.72 0.80 0.69 0.49 0.90

0.68 0.68 0.84 0.62 0.87

0.87 0.79 0.54 0.14 0.96

0.78 0.43 0.71 0.12 0.93

0.85 0.87 0.59 0.19 0.98

0.85 0.71 0.85 0.35 0.96

& Stages Questionnaire; PPV, positive predicted value; NPV, nega-
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(80.7) in the communication domain and preschoolers in

the verbal ability domain (88.3).

Among Hispanic toddlers, at all levels of severity, the

percentage with delays in the communication domain was

well above national norms. A similar pattern emerged for

preschoolers with regard to verbal ability scales. For tod-

dlers, the percentage with severe delays on the communi-

cation domain (16.0%) is 7 times the national norm of

2.3%. The peak age group for delays in the communica-

tion domain was 19 to 30 months. Similarly, among pre-

schoolers, the percentage with severe delays on the verbal

ability subscale (7.6%) was more than 3 times greater

than the norm.

TAGGEDH2PSYCHOMETRICS OF DEVELOPMENTAL SCREENERS TAGGEDEND

The sensitivity, specificity, positive predictive value,

and negative predictive value of the SWYC Milestones

and ASQ-3 for toddlers, toddler subgroups, and preschool

groups are presented in Table 3. Sensitivity values for

both screeners were higher for the preschool group than

for the total toddler group, especially those associated

with severe as opposed to moderate to severe delays.

Among children identified with severe delays, the sensi-

tivity of the SWYC Milestones was 0.69 for toddlers and

0.87 for preschoolers. Comparable figures for the ASQ-3

were 0.55 among toddlers and 0.71 among preschoolers.

Among toddlers, sensitivity for severe delays was best for

those 19 to 30 months of age for the SWYC Milestones

(0.80). Psychometric properties were lowest in the 9 to 18

months group for both instruments. For both instruments,

positive predictive values were low and negative predic-

tive values were high, indicating a very high percentage

of false positives.
TAGGEDH1DISCUSSIONTAGGEDEND

Demographic shifts in the US population are reflected

in the increasing number of Hispanic children entering

childcare centers and Head Start programs. Hispanic chil-

dren now represent the most rapidly growing subgroup of

the US school population.19 Researchers and educators

have become increasingly aware of the unique challenges

that English language learners face.

Most of what is known about the scope and nature of

the developmental status, progress, and prognosis of His-

panic children in the United States20−22 is based on stud-

ies conducted on children already in school. In our study

of the psychometric properties of 2 developmental screen-

ing instruments, we documented the rate of developmen-

tal delays in a cohort of Hispanic toddlers (age 9 to 41

months) and preschool children (age 42 to 60 months)

through evaluations conducted in a major urban children’s

hospital. The findings indicated that developmental delays

appeared quite frequently, far exceeding national norms.

Although a lack of availability of strongly validated clini-

cal assessment tools may lessen the true accuracy or

degree of delays, these findings are consistent with previ-

ous studies.23−25 We found that delays associated with

communication and language were the most pronounced
for both toddlers and preschool children. Moreover, the

percentage of children identified with severe delays was

about 7 times higher and more than 3 times higher for tod-

dlers and preschoolers, respectively, than all children in

the United States.

These findings serve to underscore the need for early and

routine screening for developmental delays among Hispanic

children. There is convincing evidence that early interven-

tions mitigate risks and improve outcomes, not only for

children in general but also for Hispanic children in particu-

lar.2 Moreover, identifying language delays early in a

child’s life and in the child’s primary language is key, as

competence in the primary language also plays an important

role in the acquisition of the second language.26−28

Improved screening practices by pediatric providers

represent an important step toward identifying children at

the right time and reducing missed opportunities for refer-

ral to appropriate services and interventions. Unfortu-

nately, providers who care for Hispanic children often

face challenges inherent in any attempt to screen all or

even most of the children they see. One challenge is

imperfect knowledge about the accuracy associated with

the available translated screening instruments.

This study took an initial step to systematically validate

two translated developmental screeners for use with Span-

ish-speaking populations in the United States. Specifi-

cally, the results of clinical evaluations conducted as part

of the KiDSS Project to calculate the sensitivity, specific-

ity, positive predictive value, and negative predictive

value of two such instruments—SWYC Milestones and

ASQ-3. The findings revealed that among children identi-

fied with severe delays, sensitivity of the SWYC Mile-

stones approached acceptability for toddlers (0.69) and

reached acceptability for preschoolers (0.87) using the

threshold of 0.7.11 The greater sensitivity and specificity

for children 19 to 30 months of age were possibility

related to this period of emerging language skills. Neither

instrument reached an adequate level of sensitivity for

moderate to severe delays, although the SWYC Mile-

stones approached that level among preschoolers. In all

cases, sensitivity was somewhat higher and specificity

was lower for the SWYC Milestones compared to the

ASQ-3. This is consistent with other studies on the Span-

ish-translated version of the ASQ-3 that have shown

lower sensitivity and specificity than its English language

counterpart.29−31 The generally poor positive predictive

values for both instruments imply that a large number of

false positives will be associated with both tests, and the

generally good negative predictive values suggest that

both instruments functioned quite well in ruling out the

presence of any developmental delays. Positive predictive

value is a common characteristic of screening tools, espe-

cially for lower incidence concerns.32,33 These findings

support that screening should be a part of a broader pro-

cess of developmental surveillance which includes con-

sideration of parental concerns, medical history, and the

family and neighborhood environment. Hence, a negative

result should be considered reassuring, but a positive

screening result could raise the possibility of referral for
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further evaluation or for early intervention or other educa-

tional services.

Although the higher rate of false-positive results is con-

cerning, the inconvenience and expense involved in refer-

ring too many children for diagnostic evaluations should

be weighed against the consequences of failing to identify

an otherwise remedial developmental problem before a

child enters school.34 Moreover, compared to children

confirmed negative for developmental delays, children

who turn out to be false positives may still benefit from

other services such as high-quality child care, preschool,

or Head Start programs.35 Further research is needed to

better understand the process of language development in

this population.

TAGGEDH2STUDY LIMITATIONS TAGGEDEND

The sample was derived from one major east coast

region and included a primarily Mexican population;

thus, the generalizability of the findings awaits replication

on other subpopulations of children raised in Spanish-

speaking families. The use of a translated version of the

BSID-III that has not been fully validated may have cre-

ated ceiling effects on estimates of sensitivity and speci-

ficity, which are limited by the error variance of the

reference standard. Fully validated instruments are not yet

available. Additionally, the English language norms and

cut-offs were applied to the Spanish translations of both

the SWYC and the ASQ-3. It may be the case that norms

established for the English versions of (or the specific

items comprising) these instruments need to be modified

in order to match or improve the psychometric properties

when translated into Spanish. The sample size was not

large enough to study the effectiveness for each separate

form, and a larger, more representative US sample is

needed to verify these outcomes.

TAGGEDH2CONCLUSIONS TAGGEDEND

The young Hispanic children in our study were at high

risk for delays in development, especially in language

skills. Although key psychometric properties of Spanish-

translated versions of the SWYC Milestones and the

ASQ-3 were weaker than the English language counter-

parts, both screening instruments offer considerable

promise as effective tools to promote early identification

in the Hispanic population. Screeners were more accurate

for those children 18 months or older and with more sig-

nificant delays. Until screening instruments with norma-

tive cut-offs based on Spanish-speaking populations are

available, a negative screening result on these translated

instruments should be reassuring and a positive result

should generate a referral. These findings serve to under-

score that screening represents an important step in identi-

fying Hispanic children with developmental delays and

linking families to early childhood services.
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