
T
he term developmental delay (DD) is frequently

used to identify children who demonstrate a delay

in meeting developmental milestones in one or more

streams of development. It has been suggested that a

child suspected of having DD should always be assessed

in each of the major streams of development: expressive

and receptive language; nonverbal cognition; motor de-

velopment; and neurobehavioral and social-emotional

development.1 Early intervention indicates early detec-

tion, diagnosis, and rehabilitation training for children

with DD. It is beneficial to determine at an early stage

whether a developmental problem really exists in chil-

dren with suspected DD, and to clarify the range of asso-

ciated deficits. Then a complete service system is offered

for early intervention.2 A series of steps should be in-

cluded: a thorough evaluation, such as medical assess-

ment and psychological testing; a rehabilitation program

with physical, occupational, and speech therapy for posi-

tioning, handling, feeding, language, and cognitive stim-

ulation; and an educational plan to instruct families in

proper functioning.3

However, DD is best viewed as a chief complaint

rather than a diagnosis. Normally, parents describe their

major concern or anxiety with more concrete and defini-

tive statements such as “He cannot speak.” or “She can-

not sit alone, even up till now.” It has been gradually es-
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Concerns and Professional Assessment

in Developmental Delay in Infants and

Children � A Hospital-based Study

Background. Developmental delay (DD) in infants and children is one of the chief

complaints of parents. It has been established that the concerns of parents are as accu-

rate as quality screening tests. Some kinds of concerns are particularly useful in the

early detection of associated developmental problems. The purpose of this study was

to investigate the relationship between the main parental concerns and the final diag-

nosis based on professional assessment of children who are suspected to have DD.

Methods. One-hundred and 1 infants or children were recruited into this study. The

major concerns of parents were elicited and categorized by various developmental

domains: speech, motor, behavioral, cognitive, global, and non-specific develop-

mental problems. All children underwent comprehensive combined assessments by

professionals in the hospital, and were classified into 6 subtypes: speech, motor, be-

havioral, cognitive, and global DD, and normal development.

Results. Our results revealed that parental concerns about speech, motor, and behav-

ioral development yielded a high sensitivity to the final diagnosis of the same devel-

opmental domain (77-89%). However, concerns about cognitive and global DD had

limited sensitivity (15-36%). On the other hand, concerns about global, speech, and

motor DD had relatively higher positive predictive values (55-77%). Comparatively,

cognitive or behavioral concerns had lower positive predictive values (25-33%).

Conclusions. Such results indicate that parents play an important role in detecting

speech, motor and behavioral DD in children. Parental concerns about cognition and

behavior should be questioned in terms of their association with the real problem.

This information may be useful in establishing trends in understanding the discrep-

ancy or relationship between parental concerns and professional assessments in DD.
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tablished that concerns from parents are as accurate as

quality screening tests, and they are meaningful indica-

tors for the true developmental status of the children.4-10

At the same time, investigators have also recognized that

concerns span a range of developmental areas, and that

some kinds of concerns are more useful than others for

early detection.7-9 The purpose of this study was to inves-

tigate the relationship between the types of parental main

concerns and the final diagnosis after professional as-

sessment, for children who were suspected of having

DD. The results may help clinicians to understand more

about parental domain-specific concerns, and serve more

significantly to help determine whether clinicians should

assess multiple developmental domains in response to a

specific parental concern. Furthermore, the results may

be beneficial in assisting in the developmental promotion

and counseling of clinical target families.

METHODS

One-hundred and 1 infants or young children, aged

from 6 to 77 months, median 38.7 months, suspected of

having DD were recruited into this study. Major parental

concerns were probed and elicited after detailed inter-

views. The concerns were categorized into various de-

velopmental domains by the same observer: speech, mo-

tor, behavioral, cognitive, and global developmental

problems.

Global concern was coded when parents made state-

ments such as “He is behind other kids.” or “She cannot

perform well in many skills, including motor and verbal

expression.” The children were categorized into a non-

specific group when the parents did not mention special

complaints and had no insights into their child’s delay.

Children were comprehensively assessed by experts

from various departments of the hospital: the pediatric

neurologist, psychiatrist, rehabilitation physician, physi-

cal therapist, occupational therapist, speech therapist,

psychologist, social worker, and other associated spe-

cialists. Aspects of the evaluation included the confirma-

tion of DD, the specific classification of the apparent de-

lay, determination of possible underlying diseases, iden-

tification and management of intercurrent medical or be-

havioral problems, and the arrangement or referral to

appropriate rehabilitation, support, and community re-

sources.

To determine any related diseases, children under-

went detailed birth history-taking, chart review, prospec-

tive clinical investigations of developmental milestones

and laboratory examinations in specialized departments,

including neurological (echography, magnetic resonance

imaging, computed tomography, electroencephalogra-

phy, brain auditory evoked potentials, etc.), genetic

(chromosome, DNA, etc.), metabolic, hearing, and visual

studies.

The Chinese Children Developmental Inventory

(CCDI) was used for the assessment of 8 functional do-

mains: gross motor, fine motor, expressive language,

concept comprehension, social comprehension, self

help, personal social, and general development.11 Other

evaluative tests were also integrated into the assessment

depending on initial impression, such as the Peabody

Developmental Motor Scale, Peabody Picture Vocabu-

lary Test, Pediatric Evaluation Developmental Inven-

tory, Gross Motor Functional Measure, Wechsler Pre-

school and Primary Scale of Intelligence. All children

were classified into 6 subgroups, speech, motor, behav-

ioral, cognitive, and global DD or normal development,

based on clinical assessments incorporated with all

evaluative tests results.

Significance was defined as 2 or more standard devi-

ations below the mean on norm references of develop-

mental screening or assessment tests. Speech DD indi-

cated a significant delay restricted to speech and lan-

guage skills with normal performance in other develop-

mental domains.1 Motor DD was defined as delay in

gross motor or fine motor skills with a presentation of

age-appropriate performance in other developmental do-

mains.12 In this study, the children with autistic spectrum

disorders, with core features of observed qualitative def-

icits in social skills and communication, and repeti-

tive/restrictive patterns of behavior, and those who were

diagnosed as attention deficit hyperactivity disorder

(ADHD), were placed into a behavioral aberration group.

Cognition involves the highly integrated process of at-

tention, perception, memory, and functional task perfor-

mance. Neuropsychological and intelligence tests were

helpful in identifying children with cognitive DD. The

children with developmental quotients under 80% in
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multiple domains were defined as belonging to the global

DD group.13

Differences in continuous data (age at first aid, birih

body weight, BBW; gestational age, GA) among the 6

groups (speech, motor, behavioral, cognitive, global do-

main delays, and normal development) were compared

using ANOVA tests with Tukey HSD multiple compari-

sons. Differences in categorical data (gender distribution)

among the groups were determined with Chi-square ratio

or Fisher’s exact tests. Values of p < 0.05 were considered

statistically significant.

Sensitivity, specificity and positive predictive value

were calculated to present the relationship between pa-

rental concern and DD subtypes (sensitivity: percentage

of children with problems who were correctly identified,

specificity: percentage of children without problems

who were correctly identified, positive predictive value:

percentage of children with concerned parents who

actually had a problem).

RESULTS

Global DD comprised the most frequent diagnosis

(28%) of all infant and childhood DD, based on the hos-

pital-based samples. Speech (19%), motor (15%) and

cognitive (13%) DD followed in sequence. Only 9% (n =

9) of the children were diagnosed with a behavioral aber-

ration, including 3 who were diagnosed as pervasive de-

velopmental disorder. It was noted that 17% (n = 17) had

no significant developmental delay problems (Table 1).

The average age of the children with speech, behavioral,

and cognitive DD was 44-47 months. Children with mo-

tor and global delays were below 3 years old, and the

children with motor DD were about 1 year old (p < 0.01).

A male dominance was observed in the speech, behav-

ioral, and global DD groups. The average GA and BBW

were relatively low for children with motor and global

delays from birth history (motor: 34 weeks, 2722 grams;

global: 36 weeks, 2655 grams), although there was no

significant difference compared with the other groups (p

> 0.05) (Table 1).

Our results showed that 14 children in the global DD

group were defined as related diseases based on diagno-

ses from 6 major categories. These cases were distrib-

uted as follows: 5 with cerebral palsy, 3 with mental re-

tardation (MR), 1 with ADHD, 1 with congenital heart

disease, 1 with congenital muscle dystrophy, 1 with micro-

cephaly, 1 with chromosome disorder, and 1 with hydro-

cephalus (Table 1).

Table 2 shows the relationship between the main pa-

rental concerns in each developmental domain and the
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Table 1. Characteristics of 6 functional developmental delay subtypes

Data Groups

A B C D E F

n = 19 n = 15 n = 9 n = 13 n = 28 n = 17 p value

Age (months old) 43.5 � 16.6 12.1 � 9.8 47.0 � 16.3 45.5 � 18.4 34.1 � 22.0 50.5 � 19.5 *: AB, BC, BD,

BE, BF

Gender (M:F) 15:4 7:8 8:1 6:7 22:6 7:10 0.013

GA (weeks) 38.9 � 1.3 33.9 � 9.6 37.4 � 4.3 38.6 � 2.0 36.3 � 4.3 39.4 � 1.2 0.117

BBW (gram) 3262.9 � 346.1 2722.9 � 905.1 2944.9 � 865.1 3078.1 � 462.6 2655.7 � 865.4 3469.8 � 461.1 +: EF

Related disease 2 2 7 2 14 0

A = speech developmental delay group; B = motor developmental delay group; C = behavioral developmental delay group;

D = cognitive developmental delay group; E = global developmental delay group; F = normal developmental group;

M:F = male versus female; GA = gestational age; BBW = birth body weight; Related disease = case number of related disease determined.

*p < 0.01; +p < 0.05.

Table 2. The relationship between parental main concerns

and developmental delay subtypes

Concerns Sensitivity Specificity Positive predictive value

Speech 89 85 59

Motor 80 88 55

Behavioral 77 85 33

Cognitive 15 93 25

Global 36 96 77

Non-specific 24 95 50



final diagnosis from professional assessments. It was

found that speech, motor, and behavioral concerns could

produce high levels of sensitivity to the final diagnosis in

the same developmental domain (77-89%). However,

concerns about cognitive and global delay had limited

sensitivity (15-36%). On the other hand, concerns about

global development had a 77% positive predictive value,

and speech and motor concerns yielded a 55-59% posi-

tive predictive value. Comparatively, parental concerns

about cognition or behavior had a lower positive predic-

tive value (25-33%).

The results also showed that there was no significant

difference between parental concerns with or without

positive predictive value, when considering the chil-

dren’s age, gender distribution, GA, BBW, ranking of all

siblings, parental education, and family economic status.

DISCUSSION

High sensitivity was found in parental concerns about

speech, motor, and behavioral developmental problems

in children, whereas concerns about cognition and global

delay showed relatively low sensitivity. The results indi-

cated that parents played important roles in the early dis-

covery of children with speech, motor and behavioral

DD. Speech, motor and behavioral performance are usu-

ally distinct manifestations, and become noticeable by

their caregivers in the developmental phase of the chil-

dren. Furthermore, parental concerns about motor delay

at an early age reflected parental awareness and sensitiv-

ity to the performance of early motor milestones.14 On

the other hand, cognitive representation was not dis-

cernable easily to parents; learning achievements per-

ceived by schoolteachers are sometimes more helpful.

Nevertheless, since the definitions of cognition are ob-

scure, the parents were inclined to express their worries

in other chief concerns about speech or behavior. Be-

sides, parents are not alert to all developmental domains,

which are sometimes not well recognized. Nor do all par-

ents possess a comprehensive concept of DD, although

they are the first observers of their child’s DD. Relatively

few global DD concerns (n = 13, 13%) were expressed

by parents in this study. Instead, only 1 issue was ad-

dressed, even with children who had global DD.

Parental concerns about global delay yielded a high

positive predictive value (77%), and speech and motor

DD concerns had a 55-59% positive predictive value.

This shows that more than half of the children assumed

by their parents to have speech or motor problems were

diagnosed as speech or motor DD after professional as-

sessments. Adversely, our results show that parental con-

cerns about cognition and behavior had relatively low

positive predictive value (25-33%). This result suggests

that clinicians should retain doubts about such concerns,

and investigate other developmental domains in these

children. We analyzed the reasons why behavioral and

cognitive concerns were not positively predictable, and

found that parents are commonly overly anxious about

children who are exceedingly vigorous or quiet, and con-

sider theses children to be problematic. The other possi-

ble reason is that children who have cognitive DD and

are diagnosed to be associated with MR manifest behav-

ioral problems in some cases.15,16 Therefore, it is easier

for professionals to make the distinction than parents or

caregivers. In this study, we found that concerns about

cognition only were focused on color discrimination,

which was within normal limits in the general cognitive

development.

A series of studies by Glascoe4,17,18 reported high

sensitivity and specificity ranging from 70-80% of pa-

rental concerns about children’s DD. Glascoe indicated

that parental concerns were as accurate as quality screen-

ing tests, and might be helpful in making other important

decisions about children’s developmental and behavioral

needs. Regarding domain-specific concerns, the report17

showed that certain concerns, e.g., motor, language,

global, and school, had high levels of sensitivity, and

were able to identify 79% of the children with disabili-

ties. Moreover, the investigators also found that the ab-

sence of concerns, or concerns in other areas, such as so-

cialization, self-help, or behavior, had reasonable speci-

ficity, and were able to identify 72% of the typically de-

veloping children. The author suggested that some pa-

rental concerns were more useful than others in early de-

tection, and put forth examples of concerns about

self-help, gross motor, and social skills that had not been

shown to be associated with true problems. In contrast,

concerns about speech-language development were

highly associated with true speech-language problems,
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while concerns about children’s behavior were closely

related to the presence of significant behavioral prob-

lems.17,18 Glascoe4 also assessed whether the parallel re-

lationship between the types of parental concerns and the

types of developmental problems continued with chil-

dren with global DD, and found that concerns about

speech-language and behavior were sensitive in detect-

ing global deficits (83%), while the absence of such con-

cerns had modest specificity in detecting normal devel-

opment (47%).

As for behavioral concerns, previous studies17,18

have mentioned that parents appeared to notice subtle

developmental and behavior problems. Parents with in-

accurate concerns raised more concerns about their chil-

dren’s skills in areas of self-help, socialization, and be-

havior. About 21% of parental concerns were non-signif-

icant predictors of DD, and thus associated with normal

development; 83% of the time, these concerns focused

on behavior.

In spite of the variation of conclusions in the above re-

ports, all previous studies agreed that parents were equally

able to raise important concerns regardless of their differ-

ences in education, socioeconomic status, and child-rear-

ing experience.4,17,18 The reason was that most parents de-

rived their concerns from a comparison of their children

with others. Making comparisons is a relatively simple

cognitive skill, and cuts across socioeconomic strata and

differences in parenting ability. Therefore parents of vary-

ing levels of experience and education are equally capable

of raising important concerns.10,17-19 Our results were con-

sistent with the previous observations.

Parents play important roles in detecting children

with speech, motor, and behavioral DD. Thus, parental

concerns about global, speech and motor delay produced

significantly positive predictive values. In contrast, con-

cerns about cognition and behavior generated relatively

low positive predictive values. The results suggested that

such concerns should always be questioned and clini-

cians are required to investigate other developmental

domains for these children.

We herein report the above conclusions, although

the results may be geographically specific and reflect the

existing local patterns and biases of the settings in which

the study was conducted. However, the information may

be useful in building up trends to help understand the dis-

crepancies and relationships between parental concerns

and professional assessment in DD, from the viewpoint

that the degrees of eliciting parental concerns would be

helpful for clinicians in identifying families needing

suggestions for developmental promotion and in-office

counseling.
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