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ABSTRACT

Objectives: Knowledge of developmental milestones is crucial for successful early detection to avoid long-term sequelae. This study aimed to quantify
outcomes of professional development workshops conducted across Maharashtra, India on infant and toddler development and conduct a need analysis
of factors that might prove to be barriers to the effectiveness of such workshops.

Material and Methods: Eighty-eight paediatric professionals participated in one of four workshops conducted across Pune, Sangli, and Dhule in the
state of Maharashtra. The interactive workshops, led by an interdisciplinary team comprising of a neonatologist, a neonatal therapist, and a speech-
language pathologist, included videos depicting typical and atypical developmental milestones, as well as the effects of early detection and intervention.
Live demonstrations of screening and strategies followed. Participants responded to a ten-item questionnaire on early developmental milestones before
and after the workshops. Statistical analysis involved paired T-test, ANOVA, Chi-Square test, and McNemar’s test.

Results: The results revealed that participants' total number of correct responses increased significantly after the workshop, particularly those related to
early motor and language skills. The workshop was easily accessible and understandable for 94% of participants. Over 50% of participants wanted access
to online resources as a part of continuing education. The results highlighted the need for follow-up to monitor the translation of knowledge into actual
changes in practice patterns.

Conclusion: Interdisciplinary education can have a positive impact on a paediatrician’s practice of surveillance at well-baby visits, leading to improved
rates of anticipatory guidance and early detection.
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INTRODUCTION

Paediatricians play a critical role in monitoring, guiding, and
supporting the growth and development of children through
routine surveillance and screening protocols. According to
the Indian Academy of Pediatrics, there are at least twelve
vaccination visits in the first 24 months, which present

as part of well-baby visits and the trust established with the
families. They also serve as valuable team members in early
intervention services by providing anticipatory guidance,
support for parents, and education during these visits."*! A
familiar example of this is the discussion surrounding the
use of baby walkers among families. Although evidence-

easy opportunities for developmental surveillance.! While
evidence documenting trends for developmental surveillance
in India is scant, lack of implementation of professional
guidelines on a national level, variability in attitudes and
practices of professionals, culture-based myths, and poor
parental competencies are some of the barriers that result in
missed opportunities for surveillance.??

A paediatricians role in the surveillance process is
irreplaceable, given their easy access to infants and toddlers

based recommendation strongly discourages the use of baby
walkers, many parents often need a discussion with their
paediatricians to accept the information.! In contrast, a
survey showed gaps in knowledge among paediatricians, but
the ones who saw injuries related to baby walkers were more
likely to have this discussion with families.”

Most commonly, paediatricians use generic milestone
checklists to inform their surveillance practices. However,
these milestone checklists are often limited in the number
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of skills across domains, especially in the early months when
development is nuanced.®! Additionally, not all milestone
ranges coincide with the age of well-baby visits, which shifts
the responsibility of close monitoring at-risk infants back
to the paediatricians.”” Lack of in-depth knowledge about
development has been reported as a self-identified barrier
by paediatricians.'>'"l Paediatricians are the initiators and
driving forces behind improved surveillance rates, yet very
few studies have examined gaps in developing these core
competencies among them through continuing education,
with none in the Indian literature.'>!%

Allied health professionals, such as physical therapists,
speech-language pathologists, and occupational therapists,
possess in-depth knowledge to identify developmental
differences before they become apparent and can provide
anticipatory guidance to reduce functional limitations at an
early stage. There is progressively more evidence suggesting
the importance of interdisciplinary teamwork in clinical
practice."*! To strengthen this process, the contributions
of allied health professionals for interdisciplinary teamwork
need to be introduced in the early stages of professional
medical education.

A few years ago, the introduction of a functional observation-
based surveillance protocol, developed by the authors' team,
in a high-risk follow-up clinic at a tertiary hospital in an urban
setting led to improved surveillance and early referrals.!'®)
Seeing the value of an easy, multi-domain surveillance
protocol, the team was invited to conduct a one-day workshop
by various local chapters of the Indian Academy of Pediatrics
in Maharashtra.

This paper aims to document the outcomes of four such
workshops based on knowledge surveys conducted before
and after the workshop. Incidental information about present
developmental surveillance trends followed by paediatricians
in Maharashtra was obtained.

MATERIAL AND METHODS

The Institutional Ethics Committee of the affiliated institution
reviewed the study protocol. Preliminary information related
to their work settings and practices was collected prior to the
workshop, and feedback was collected after the workshop. A
ten-item knowledge survey was used for the pre- and post-
tests.

Participants

The sample size was calculated using G*power software with
an alpha value t 0.05, using an effect size of 0.3 at 80 percent
power. The calculated sample size was 90. Of the 91 paediatric
professionals who signed up for workshops across the Pune,
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Sangli, and Dhule cities of Maharashtra, India, data from
88 participants (44 female, 44 male) who consented to the
analysis were used.

Material
Questionnaire:

A 10-item questionnaire was constructed to measure the
outcomes of the workshop across the gross motor, fine motor,
and communication domains. An initial pool of 47 questions
was created based on literature related to motor, speech,
language, and hearing milestones in the 0-24-month age
range. These were evaluated by three experts: a neonatologist,
a physiotherapist, and a speech-language pathologist, each
with over 10 years of clinical experience working with the
paediatric population. The questions were evaluated along
five criteria- clinical utility, objectivity, ambiguity, simplicity,
and relevance. Questions that were unanimously selected by
all three experts following this evaluation were retained in the
final questionnaire. The final questionnaire has been attached
as supplementary material.

In addition to this, the material used in the study also
included a demographic data sheet, which inquired about the
paediatricians’ current clinical practices and resources used
to stay updated with the literature. Also, a feedback form was
used to get insights for future workshops. The demographic
sheet and feedback form are reproduced as supplementary
material.

Workshop module:

The seven-hour workshop module comprising of an
introductory session to review the latest evidence for the
use of functional milestones for surveillance, critical periods
of development, the effect of early intervention, the role of
parent interactions and appropriate environment for typical
development, and the role of paediatricians in the process of
surveillance was created by the authors.

The learning objectives of the workshop were to introduce
participants to observations of age-appropriate play and
parent interaction to strengthen their surveillance practices.
Well-baby visits do not always coincide with the end ranges of
milestone development. The idea of the workshop was to lay
out skills that can be seen at \ well-baby visits, which would
serve as building blocks for a later milestone."” For example,
the 6-month visit should not only be focused on the baby’s
ability to roll over but also the ability to lift the tummy off the
floor by pushing up on the palms, the ability to get the feet to
the mouth, and the ability to pivot in a circle in prone. These
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are critical components of pushing up into a crawl position
and coming to sit independently at 8 months.!'®!

The workshop module was divided into six parts. Four of
these were dedicated to the first year in 3-month age intervals,
and the remaining two addressed the second year by domain
of development- Motor and Language. Discussions of
development within each age group followed videos of babies
with typical and atypical patterns of development. Infants
were invited from local hospitals for live demonstrations of
observations and “catch-up” strategies offered participants
practical engagement and real-life discussion. While the
video-based sessions were identical in all four workshops,
the live demonstrations varied based on the number, age, and
developmental status of the children invited.

Procedure

At the beginning of the workshop, all participants (n=91)
were given the pretest forms. The experts then conducted the
workshop as described above. At the end of the workshop,
during the final Q&A session, post-tests were handed out to
the participants again. Pre and post-test forms were matched
for each participant. Only the scores from the participants
who had consented for their data to be used for research
purposes (n=88) were entered and used for statistical analysis.

Statistical analyses

Descriptive statistics across participant subgroups were
applied to the data from the preliminary information and
pretest sections. Total scores were compared using an
independent samples t-test and one-way ANOVA. Chi-
square tests explored the association between the frequency
of correct responses for individual items and independent
variables such as gender or type of practice. Outcomes of the
workshops were measured using a paired t-test to compare
total scores and McNemar’s test to explore changes in
performance for individual items of the questionnaire.

In addition, qualitative analyses were conducted to identify
dominant themes that emerged from the responses to the
feedback forms. The participants comments about three
things they liked about the workshop were transcribed
verbatim. They were independently classified into themes by
the first and second authors. Comments on which the two
authors did not concur were then classified with agreement
after discussion.

RESULTS

While reporting on the current practices, 48% participants
reported “ruling out ill health” to be their primary concern,
in contrast to a meagre 9% reporting “development” to be

the primary concern at well-baby visits. Similarly, to judge
development, 46% said they relied on history and patient
examination, while 35% relied solely on the latter. Only 13%
of the participants used a combination of history, patient
examination, and patient report. Most paediatricians (75%)
assessed development without using standardised tools, and
71% stated that they referred to only medical textbooks for
information on development.

Pretest frequency analysis revealed that Q1 (appropriate age of
rolling) and Q10 (use of adjusted age) elicited the maximum
number of correct responses, while Q2 (Language check at
18 months) and Q5 (stacking a tower of 4 blocks) elicited the
highest number of incorrect responses.

An independent sample t-test revealed no significant
difference in the total number of correct responses between
genders (t=0.55, p=0.057 or type of practice (t=0.09; p=0.92).
However, a Chi-square test revealed a significant association
(Chi square=7.86; p=0.049) between the proportion of correct
responses to pre-test question 8 (age of referral for delayed
walking) and types of practice. Specifically, 77% of private
practitioners responded correctly to this item as compared to
50% of professionals working in hospital settings.

A paired t-test revealed a significant increase in the total
number of correct responses post the workshop (t=6.5;
p<0.001). Table 1 presents the mean and SD values of total
scores before and after the workshop, across the types of
practice of the respondents.

Along similar lines, changes in response trends post the
workshop were analysed individually for each of the ten
questions. McNemar’s test revealed a significant increase
in the proportion of correct responses to Q2 (p=0.001), Q4
(p<0.001), Q5 (p=0.001), Q7 (p<0.001), and Q9 (p<0.001)
post the workshop. Table 2 shows the change in the proportion
of correct responses post the workshop for each of these items.

To determine whether the gender of participants or type
of practice influenced the change in the total number of
correct responses after the workshop, a split-plot ANOVA

Table 1: Mean and SD of total scores before and after the workshop
for the type of practice
Type of practice Pre-workshop Post-workshop
scores scores

Mean SD Mean SD
Private 5.06 1.49 6.37 1.50
Hospital 5.02 1.64 6.21 1.42
Private + Hospital 5.20 0.45 7.80 1.30
Other 5.00 2.00 6.33 0.58
SD: Standard deviation.
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Table 2: Questions that witnessed a significant improvement in responses post the workshop

Question Question Frequency of correct Frequency of correct p values and statistical
number responses pre-test responses post-test significance
1 Age of rolling 73 74 1.000

2 Language check at 18 months 14 37 <0.001*

3 W sitting 62 61 1.000

4 Language development 0-6 months 25 62 <0.001*

5 Stacking tower of 4 blocks 19 38 0.001*

6 Regression of babbling 30 24 0.327°

7 Starting prone for play 32 75 <0.001*

8 Referral for walking delay 57 37% 0.003*

9 Bilingualism 55 71 <0.001*
10 Use of adjusted age 80 83 0.508
“Significant improvement seen on McNemar's test; $ Reduction in post-test scores.

Table 3: Keywords to analyse themes for workshop feedback

Theme Keywords Total comments
Use of videos Videos/visuals 39
Demo with live babies Demos/live presentations/hands-on 58
Applicability Practical application/useful/common issues/early referral/stimulation/development 36
Simplicity Easy/simple 13
Content Informative/content/concept/red flags/speech/tummy time/algorithm/materials 44
Interaction with Audience Interaction/discussion/clear communication 25
Organisation and expertise | Time well managed/team/speakers/coordination/knowledgeable 12
of speakers

(SPANOVA; mixed between-within-subjects ANOVA) was
conducted, with gender or type of practice as a between-
subjects variable and total score as a within-subjects variable.
The results revealed no significant interaction between the
gender of participants and workshop outcome [F (1,86) =
0.38; p=0.53] or type of practice and workshop outcome [F
(1,81) = 0.81, p=0.49].

Post-workshop feedback data revealed that 94% of the
participants found the content easy to understand and retain,
while 51% of participants expressed the need to have online
resources at hand for future reference. About a quarter of the
participants also suggested online resources for parents to access
directly. The open-ended comments were transcribed verbatim
and classified into themes by the first author in concurrence
with the second author. Table 3 shows the keywords used to
group the comments under one of the six themes.

A majority (51%) of the participants expressed the need to
have online resources at hand for future reference, followed
closely by online parent resources.
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DISCUSSION

Current trends described by the participants clearly
demonstrate poor implementation of guidelines for
development surveillance also seen in other parts of the
world." Accessing medical textbooks is not sufficient
to provide the latest, updated information, nor does it
translate to better clinical skills for surveillance.”?”’ During
the interactive sections of the workshop, many participants
expressed concerns related to the additional time required
for using screening tools and the lack of parent-administered
screening tools in local languages. 2

Pre-test scores indicated three questions that had the most
correct responses (Age of rolling, W-sitting, and use of
adjusted age) were gross motor-related knowledge questions,
while the three questions that received the least correct
responses (language check at 18 months, stacking a 4-block
tower and language development for 0-6 months) were
related to knowledge about speech and language domain.
The findings suggest that paediatricians are well-informed
about easily visible or observable developmental milestones
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in the gross motor domain and need more education about
associated skills in other domains at the same age. Indian
studies investigating the referral patterns for delays found
that language delays have a higher proportion of domain-
specific delays.?*?! A Dutch study also found biases towards
boys and bilingual families.!

Post-test score improvements were significant in five
questions, 4 of which related to language and fine motor skills,
indicating the need for more knowledge about development in
these domains. The fifth item with a significant improvement
was the early initiation of the prone position for play and
development, referencing the gap between knowledge and
practice.

The questions where participants had to identify the age
at which a milestone like rolling or walking was achieved
showed insignificant improvement in scores for the group.
It is worth noting that scores for these questions showed
considerable performance pre-test. There were 82% correct
pre-test responses for the age of rolling and 64% for the age of
walking. However, questions that asked about what activities
are required to get to milestones, like “age of starting prone
for play (tummy time)” or “Stacking a tower of 4 blocks”
and addressing common myths like” bilingualism causes
speech delays” showed significant improvement. Pre-test
performance for these questions was lower than 35%. This
may be because medical textbooks only provide information
about the distinct age range for milestones, not addressing the
continuity of development as a spectrum.?°%”)

Scores for two questions related to the age of referral for
further investigation by therapists (referral for walking
and hearing referral for regression of babbling) worsened
significantly. For the motor milestone (Q8: Age of referral
for the delay in walking), the number of correct responses
(18 months) dropped from 64% to 42%. However, post-test
responses for most participants indicated that they chose
an age for referral earlier than the one chosen for the pre-
test. 54% of the participants who had responded correctly
(chosen to refer at 18 months for walking) would now refer
earlier at 12-15 months. It is also important to note that
all participants who had previously chosen to wait till 24
months for referral chose the 15-18-month option in the
post-test. Evidence shows that walking requires practice
time to synthesise and coordinate the sensory-motor
system to gain proficiency as well as opportunities within
their environment.®3! An earlier referral might serve
as a preventive measure by providing families with play
suggestions and environmental modifications to encourage
independent walking. We consider the reduction in the
number of correct responses to be a positive sign for the
workshop content and facilitation.

Similarly, for the question pertaining to a reduction in
babbling (Q6), although findings show that the percentage
of participants who gave correct responses reduced from
33.33% pre-test to 26.96% post-test, a closer look at the
frequency distribution of responses reveals an important
positive outcome of the workshop. The workshop emphasised
that the child begins a transition from babbling toward the
first word at around 9 months. Retention of this knowledge
was reflected in a positive shift in the number of respondents
who chose option a (“Nothing. This is just a transition phase
from babbling to single words”). In other words, while the
number of participants who chose option ¢ (“A hearing
evaluation”) reduced from pre-test to post-test, the number
of respondents who chose option A increased from 13.33%
t0 17.97%. Option ¢ (“A swallowing evaluation”) was the least
preferred response pre-test (3.33%) and post-test (2.24%),
indicating that the workshop content did not mislead
participants into selecting an irrelevant response option.
It must, however, be noted that most of the participants
chose option d (“Increasing the amount and frequency of
interaction with the child”) pre-test (48.88%) as well as the
post-test (49.43%). India has a national newborn screening
program that emphasises early hearing screening as the most
effective before 6 months.®*! The results indicate a change in
the teaching module to further emphasise the importance of
hearing evaluation and the relationship between hearing and
speech. Although this was covered in a short segment of the
workshop, it might need to be emphasised with experiential
or hands-on examples in the future.

The workshop was designed to prevent a “wait and watch”
response and missing opportunities for early referrals
by strengthening observation skills, appreciating the
complexities of development and the impact of missing
critical everyday experiences required to build milestones. To
the authors’ knowledge, therapist-led development-related
workshops for medical professionals are rare. The workshop
design addressed situations encountered in practice by the
participants with a culturally appropriate, resource-limited
outlook. Participants were encouraged to view development
through a broader lens, considering experiences provided by
the environment and parents, as well as their role in guiding
such experiences for all infants under their care.

Limitations and future directions

The participants were not followed up after the workshop to
investigate the implementation of the knowledge gained and
the change in practice towards surveillance. The survey used
to measure change in knowledge had limited capacity, and
some items should be redesigned to reduce ambiguity in the
future. Future attempts at a similar workshop with interactive
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learning and practice opportunities could target follow-
up evaluations to measure changes in clinical attitudes and
practices, as well as their impact on rates of early referrals.

CONCLUSION

The positive outcomes of these workshops are encouraging. If
paediatricians can implement the knowledge gained in their
practice, it could lead to the early detection of concerns and
facilitate timely intervention.
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