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Abstract

Developmental language disorder (DLD) is a relatively new, internationally used
term to describe individuals with language impairments not secondary to a biomedical
condition. This study aimed to better understand speech-language pathologists’ (SLPs)
current level of comfort using DLD terminology and knowledge of DLD in order to help
SLPs to better understand how and why they should adopt DLD terminology in their
clinical practice.

A repeated measures study design assessed how an educational presentation
changes SLPs’ comfort in using DLD terminology and knowledge of DLD. Analyses
were completed for 77 survey responses to determine respondents’ (1a) baseline and (1b)
change in comfort levels using DLD terminology and respondents’ (2a) baseline and (2b)
change in knowledge of DLD. Calculated descriptive statistics determined sample
characteristics as well as comfort levels using DLD terminology and knowledge of DLD.
Thematic analysis was completed for the final post-survey question.

Pre-survey Likert scale responses indicated relatively high levels of comfort in
using DLD terminology. Additionally, pre-survey results revealed variability in
respondents’ knowledge of DLD. A McNemar chi-square test indicated statistically
significant changes in participants’ comfort levels using DLD terminology pre- to post-
survey for each question. A paired #-test indicated statistically significant changes in
DLD knowledge pre- to post-survey.

Despite some limitations, it was concluded that diffusion efforts, such as
educational presentations, are likely to increase SLPs’ comfort levels in using DLD

terminology as well as SLPs' knowledge of DLD.
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Introduction

Recently, through international consensus, it has been determined to use the term
developmental language disorder (DLD) in reference to individuals with lifelong
receptive and/or expressive language difficulties that are not secondary to a biomedical
condition such as low hearing levels, traumatic brain injury, or autism (Bishop et al.,
2016, 2017). Throughout history, inconsistent nomenclature used to talk about child
language disorders has persisted. Educators may label a child with “speech or language
impairment;” a psychologist may diagnose a person with “language disorder;” and an
insurance company may identify individuals as those with “expressive language disorder”
or “expressive and receptive language disorder.” Although DLD terminology is being
used internationally, its use in the United States is not well understood. Thus, the purpose
of this study was to evaluate speech-language pathologists’ (SLPs) comfort levels in
using DLD terminology and knowledge of DLD before and after an educational

presentation recorded by SLPs in the United States.

DLD and Its Impact

Developmental language disorder (DLD) is defined as a lifelong,
neurodevelopmental condition that first presents in childhood and is characterized by
difficulties in learning, understanding, and/or using spoken language that is not
associated with other conditions (Bishop et al., 2017). Specific language difficulties
associated with DLD change with development, but DLD persists throughout
development and in adulthood. For example, at school age, children are 12 times more
likely than their peers to have difficulties with reading, spelling, and math due to

language difficulties (Young et al., 2002). By adulthood, individuals with DLD are three



times more likely than their peers to experience clinical depression and are six times
more likely to experience clinical levels of anxiety (Conti-Ramsden & Botting, 2008).
Despite an estimate of two children in every classroom having DLD (Norbury et al.,
2016), many of these children remain undiagnosed. One likely reason for this is the

history of inconsistent nomenclature surrounding child language disorders.

Choosing DLD

In 2014, the International Journal of Language and Communication Disorders
(IJLCD) issued a debate regarding the terminology used to describe children with
language disorders (Reilly et al., 2014). It was found that the inconsistent terminology
used to discuss children with language difficulties was creating barriers to both clinical
and research progress. This debate revealed a need for international and multidisciplinary
consensus regarding diagnostic criteria and labels for children with language difficulties.

Motivated by this finding, in 2016, Bishop and colleagues began their 2-phase
CATALISE consortium study (2016; 2017) which gathered experts from English-
speaking countries to work together to propose standard criteria and terminology for
identifying children who might benefit from skilled language services. In the first phase,
59 experts worked to build consensus on criteria for language disorders, and in the
second phase, 57 experts focused on terminology. To build consensus, the researchers
used the online Delphi process. First, these experts, comprising speech-language
pathologists (SLPs), psychologists, pediatricians, psychiatrists, audiologists, specialist
teachers, and charity representatives, utilized a 7-point Likert scale to rate the relevance
and validity of 46 statements compiled from IJLCD commentaries and articles, Twitter

debates, and the Royal College of Speech and Language Therapists (RCSLT) online



forum. The authors synthesized the experts’ responses by removing, combining, and
modifying items to improve consensus. The experts completed a second evaluation
before reaching an 80% consensus for 24 out of 27 statements.

In 2017, the experts completed their second phase of the online Delphi process,
which focused on terminology. Phase two included two rounds in which the experts rated
statements utilizing a 5-point Likert scale. The results demonstrated a 78% agreement for
19 of 21 statements, which were then synthesized into twelve statements. Overall, it was
determined that the term ‘developmental language disorder’ is to be used to refer to
individuals that do not have language difficulties associated with a biomedical condition;
it conveys that difficulties are present at birth (developmental), impact language, and that

the difficulties will be present for life (disorder).

Diffusion of Terminology

Despite the empirically-based consensus on the term DLD, efforts need to be
made to help SLPs understand the terminology and how they can use it in their clinical
practice. There is often a gap between research findings and clinical practice. In
healthcare, estimates indicate that it takes 17 years for a mere 14% of original research to
get translated to patient care (Balas & Boren, 2000; Green et al., 2009). Challenges that
often affect the transfer of research evidence into practice for SLPs include the range and
focus of research, the need for accurate interpretation of results for use in their practice
settings, and a general doubt that the findings are relevant to their individual client needs
(Olswang & Prelock, 2015; Yorkston & Baylor, 2013). Without deliberate dissemination
and implementation efforts, bringing scientific findings to real-world practice requires

clinicians to read, interpret, and apply findings to their work. This proves itself to be



difficult and impractical for clinicians to complete in addition to their typical workload
(Olswang & Prelock, 2015).

One theory of relevance that can guide the dissemination of DLD terminology and
implementation by SLPs is the Diffusion of Innovations (DOI) theory (Rogers, 2003).
DOI theory aims to explain how, why, and at what rate new ideas spread by
communication through specific populations or social systems over time. According to
DOI theory, the characteristics of an innovation influence how quickly individuals adopt
innovations. Characteristics of innovations include relative advantage, compatibility,
complexity, trialability, and observability. When an innovation’s relative advantage is
more advantageous to an individual, they are likely to adopt it more quickly.
Compatibility is defined by how consistent the innovation is with an individual’s values,
past experiences, and needs. The more compatible an innovation is, the faster the rate of
adoption will be. Simple ideas that are easier to understand are adopted more rapidly than
innovations with higher complexity and require the development of new skills and
understandings (Rogers, 2003). When innovations can be trialed (#rialability, e.g., hybrid
options, partial implementation), some individuals may adopt them more quickly. Lastly,
when innovations lead to highly visible results (observability), they are more likely to be
discussed among peers, and the rate of adoption is likely to be quicker.

In the current study, the innovation to be diffused is DLD terminology. It may be
relatively advantageous for SLPs to use the term DLD, as literature has found that
providing clear diagnostic information to clients and their families is the first step in
forming positive, working relationships (Porter et al., 2020). However, SLPs’ may have

varying perceptions about what is advantageous to their clinical practice. SLPs are



experts in language, therefore adopting new diagnostic terminology is a compatible
innovation. While compatible, the innovation would not necessarily be described as one
that is readily comprehended by all. The inconsistent terminology used by the many
stakeholders involved in child language increase the level of complexity of this
innovation. Due to these systemic inconsistencies, SLPs require knowledge about the
differences between diagnoses and eligibility. Some terms are used for billing insurance
and others are used for school eligibility; DLD can be used to diagnose or identify
individuals with DLD. In regard to trialability, this innovation is one that SLPs can trial
by discussing DLD with their colleagues or with parents as appropriate and as they feel
comfortable doing so. Due to the extensive online resources and the DLD community
online, SLPs will likely see observable results when incorporating DLD terminology into
conversations with clients and their families. Innovations that have higher visibility
prompt peer discussion, leading to increased rates of adoption (Rogers, 2003). While
considering the characteristics of an innovation is important in diffusion efforts, there
may be other issues impacting the rate of adoption; current literature does not explore
SLPs’ current use, knowledge, or opinions about adopting DLD terminology.

In the US, the most prominent diffusion efforts of DLD terminology have been
through published studies (e.g., Bishop et al., 2016, 2017) and articles (e.g., McGregor,
2020; McGregor et al., 2020). Such efforts are insufficient. In a synthesis of 41
systematic reviews of implementation science, when compared to passive dissemination
strategies, active and multifaceted approaches were the most effective (Eccles &
Mittman, 2006; Grimshaw et al., 2001; Lomas, 1993). Based on their synthesis, the

authors concluded that educational outreach is the most consistently effective. Rogers



(2003) further suggested that when attitudes are more strongly held, interpersonal
channels are often more effective in dealing with an individual’s resistance or apathy.
Given that in the US, stakeholders use many different terms to describe individuals with
DLD, incorporating the use of DLD terminology by SLPs likely requires more
interpersonal channels. Thus, in the current study, members of the US Raising Awareness
for Developmental Language Disorders (RADLD), which is an advocacy group for
individuals with DLD comprising SLPs, researchers, individuals with DLD, and their
families, developed a presentation to teach SLPs about DLD and the use of DLD
terminology.

As part of DOI theory, Rogers (2003) described innovativeness as the degree of
relative earliness or lateness in which an individual adopts an innovation. Adopters can
be placed into standardized categories based on their innovativeness. The first adopters
are the innovators. These individuals are active information seekers. Following the
innovators, the early adopters begin to adopt the innovation and are then proceeded by
the early majority, late majority, and laggards. In the US, individuals involved in the
CATALISE consortium study (Bishop et al., 2016, 2017) are the innovators of DLD
terminology and members of US RADLD along with a subset of researchers and
clinicians are the early adopters. Further diffusion efforts are needed to reach the early
majority adopters and beyond.

According to the DOI theory, to become an adopter, an individual must go
through an innovation-decision process. The process begins when an individual first
hears about a new idea and acquires knowledge. The individual then begins to form an

opinion on the innovation in the persuasion stage before entering the decision stage,



where they engage in activities that lead to the adoption or rejection of the innovation.
During implementation, the individual begins to trial the innovation and during the
confirmation stage, the decision is made to adopt or reject the innovation. In the current
study, we aimed to help new early majority adopters to acquire knowledge of DLD
terminology and better understand how and why they can use DLD in their clinical

practice.

Current Study
The first aim of the current study was to evaluate SLPs’ current comfort level in
using DLD terminology and SLPs knowledge of DLD. The second study aim was to
increase SLPs’ comfort to use DLD terminology and SLPs’ knowledge of DLD through
an educational presentation developed and delivered by members of the US RADLD
group as part of the innovation-decision process. The specific research questions, which
were related to comfort level and knowledge were:
1. Use
a. What are SLPs’ current comfort levels using DLD terminology?
b. Do SLPs’ comfort levels of use change after viewing a 45-minute
educational presentation?
2. Knowledge
a. What current knowledge do SLPs have about DLD?
b. Do SLPs’ knowledge of DLD change after viewing a 45-minute
educational presentation?
We predicted that SLPs’ current comfort levels of use and knowledge would be

low but would increase after viewing a 45-minute educational presentation.



Method

Investigators used a repeated measures study design to assess SLPs’ comfort level
in using DLD terminology and knowledge of DLD before and after viewing an
educational presentation. This study was approved by an Institutional Review Board at
the University of Minnesota. This paper was written using the Checklist for Reporting of
Survey Studies (CROSS; Sharma et al., 2021), which is included in Appendix A.
Additionally, the methodology for this study is reported using the Checklist for Reporting
Results of Internet E-Surveys (CHERRIES; Eysenbach, 2004), which is included in
Appendix B.
Study Materials
Educational Presentation

The US RADLD team created a presentation to disseminate information and
encourage SLPs across the country to utilize the term DLD in their routine clinical
practice. The presentation comprised three modules: “What is DLD?,” “Diagnosing
DLD,” and “The Value of a Diagnosis.” It was developed by numerous ambassadors and
founding members of US RADLD over the span of six months from June 2021 through
December 2021. Each module’s development was led by an ambassador, who was the
main writer of the speaker notes. Once slides were reviewed by all involved US RADLD
members, the ambassadors video-recorded their modules. All three modules were put
together to form a 45-minute informational video for participants to view on Qualtrics in

between completing the pre- and post-surveys.



Pre- and Post-Surveys

The survey questions are included in Appendices C and D. The pre-survey began
with eight demographic questions involving race, gender, state of residency, work setting,
ages served, years of experience, caseload totals, and estimated number of clients with
DLD. This was followed by six 4-point Likert scale questions assessing SLPs’ comfort
levels using DLD terminology. Participants rated each question (e.g., “How comfortable
are you with describing DLD and using the term DLD with parents?,” “How comfortable
are you talking to teachers and administrators about the distinction between eligibility
and identification?”’) on a 4-point scale ranging from 1 (Not at All) to 4 (Very Much).
Then, participants answered 12 True or False questions that assessed knowledge of DLD.
Examples of questions include: “DLD is associated with a biomedical condition,” “DLD
is identified by a mismatch between verbal and nonverbal intelligence,” and “DLD will
always look the same in every domain of language.” After viewing the educational
presentation previously described, participants responded to the same six 4-point Likert
scale questions and 12 True or False questions that were on the pre-survey. The post-
survey ended with an open-ended question asking what else participants would like to
know about DLD.

After completing the post-survey, participants had the option to provide their
email contact information in a separate survey and receive a $5 Amazon gift card. The
first 200 participants who completed the study were eligible to receive a gift card.
Piloting

The usability and clarity of the survey questions were evaluated on International

DLD Awareness Day (October 15, 2021). The investigators held a virtual meeting and



shared the educational presentation with students and faculty from the speech-language
pathology program at the University of Minnesota Twin Cities. Twelve individuals
completed the pre-survey and post-survey via Google Forms. Based on feedback, the

surveys were modified to increase the clarity of the questions asked.

Survey Administration

This open-survey study was hosted online via Qualtrics. Data was collected from
February 2, 2022, until April 12, 2022. To be eligible to participate in the study,
participants needed to verify that they were a practicing SLP in the US and that they
worked with children. Respondents that were not currently practicing SLPs and working
with children in the US were not eligible to complete the study. Convenience samples
were recruited from American Speech-Language-Hearing Association (ASHA) Special
Interest Group (SIG) discussion boards, through social media (i.e., Instagram, SLP
Facebook groups), and through emails to colleagues. Cluster samples were recruited at
statewide speech-language-hearing convention presentations (i.e., Minnesota Speech-
Language-Hearing Association (MNSHA) and Pennsylvania Speech-Language-Hearing
Association (PSHA) 2022 state conventions). When live presentations were offered at
statewide speech-language-hearing conventions, the presenters displayed a QR code and
offered time for participants to voluntarily complete the pre-survey. Presenters then
presented the scripted educational presentation before displaying another QR code to
bring attendees back to the link to voluntarily complete the post-survey. As participants
navigated through the 12 survey pages, Qualtrics notified respondents of any incomplete

items. Prior items were not available for review upon submission to the next page.
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Ethical Considerations

Participants were required to provide assent before voluntarily engaging in the
study. Data remained unidentified unless the participant chose to share their email to
receive compensation. For protection, data was stored in Qualtrics and the University of

Minnesota's Box secure storage.

Statistical Analysis

To address Study Question 1 regarding comfort levels in use, we analyzed
responses to the six pre- and post-survey Likert scale questions. For Question 1a, we
determined the percentages of participants with each response type (i.e., Not at All, Very
Little, Somewhat, Very Much) for each Likert scale question on the pre-survey. For
Question 1b, we utilized RStudio (RStudio Team, 2022) to perform the McNemar (1947)
chi-squared test for paired samples (pre- versus post-survey) using 3 x 3 matrices.
Because the McNemar chi-square test requires all cell values to be greater than 0, we
collapsed Not at All and Very Little responses for analyses. Investigators completed
Bonferroni correction to adjust probability (p) values; p-values less than .008 are
considered statistically significant. To aid the interpretation of these results, we also
determined the percentages of participants whose comfort levels using DLD terminology
decreased, stayed the same, or increased pre- to post-survey.

To address Study Question 2 regarding DLD knowledge, we analyzed responses
to the 12 pre- and post-survey True or False questions. For Question 2a, we determined
the percentages of participants with correct responses and those with incorrect responses
for each True or False question on the pre-survey. For Question 2b, we performed the

McNemar (1947) chi-squared test in RStudio (RStudio Team, 2022) for paired samples
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(pre- versus post-survey) using 2 x 2 matrices for each True or False question. We also
used a paired #-test to compare the total percent correct of the True or False questions pre-
and post- survey and calculated Cohen’s d (Cohen, 1988) to serve as an effect size with
values of .2, .5, and .8, reflecting small, medium, and large effect sizes, respectively.
Again, investigators completed Bonferroni correction to adjust probability (p) values; p-

values less than .004 are considered statistically significant
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Results

Respondents

Of the 2,905 individuals who visited the first page of the study, 2,775 proceeded
to participate by answering the question on the first survey page (recruitment rate =
95.5%). Of these, 2,263 individuals continued through to the last questionnaire page,
yielding a completion rate of 81.5%. Only a small fraction of responses were analyzed for
this study due to a high rate of likely fraudulent responses. Within 24 hours of the
Qualtrics link being posted online, 1200 participants completed the surveys, suggesting
an influx of “bad actors” possibly attempting to receive gift cards. In response to these
likely fraudulent responses, investigators used a conservative approach and completed

extensive data filtering.

Data Filtering

Using RStudio software (RStudio Team, 2022), investigators applied a filter,
excluding all respondents that spent less than 22 minutes on the video page as well as
respondents that spent less than 25 minutes on the entire survey. These cutoffs were used
to exclude those that could not have finished the 45-minute educational presentation but
allowed for video viewing at two-times the speed. After this filter, 304 respondents
remained. The Sankey diagram in Figure 1 illustrates the step-by-step process used to
further filter the remaining respondents and determine the unique, valid respondents. This
process began with Condition 1, which excluded eight respondents who met exclusion
criteria (i.e., were not a currently practicing SLP, did not work with children, or did not
work in the US), leaving 296 respondents. Condition 2 excluded 22 respondents who did

not complete all the questions in each procedure. For Condition 3, the remaining 274
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responses were assessed, and 28 responses were rejected for containing repeated IP
addresses and the same answer choices or overlaps in start and end times with other
responses, leaving 246 respondents. Condition 4 excluded 110 respondents because they
started and/or ended the online survey as at least one other respondent (if the survey was
not collected at a live event), leaving 136 respondents. In Condition 5 of this process,
investigators excluded 17 responses that contained caseload discrepancies/oddities.
Caseload discrepancies were characterized by respondents that reported they had more
clients with DLD than total clients on their caseload or by respondents that answered “I
don’t know” for caseload total followed by a number for clients with DLD. Caseload
oddities included respondents that indicated they had a caseload of less than five or more
than 100. Condition 6 excluded all respondents that entered “True” for all True or False
questions, leaving 105 respondents remaining. For Condition 7, 17 respondents were
excluded for inappropriate open-ended responses. These responses included off-topic
answers: answering the post-survey’s optional open-ended question with “YES” or
“NO”, answers that followed the pattern of “yes,I...” or “sure,l...”, and suspicious
answers for years of experience (e.g., 5.7 or 6.4). Finally, for Condition 8, 11 respondents
were eliminated due to lack of click counts on pages, locations associated with previously
excluded responses, and repeated attempts to receive a gift card. A total of 77

respondents remained for analyses after exclusions based on each of the conditions.
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Figure 1. Sankey Diagram of Step-by-step Filtration Process for each Filtering Condition (C)

Total Responses (7 = 304)
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Sample Characteristics

The demographic data gathered at the start of the pre-survey are presented in
Table 1 for the 77 participants included in the final analyses. Participants selected as
many responses as applicable. The majority of participants identified as white (77%) and
women (71%). Most participants worked in a school setting (69%), but many worked in a
clinic (62%), and some worked in both. Responses were collected from 25 states. Most

responses were from Minnesota (29%), California (10%), and Pennsylvania (8%).

Table 1.
Demographics of Study Participants
Demographic Categories Eeicsg;
Race
White 76.6%
Black 15.6%
Prefer not to answer 3.9%
Asian 2.6%
Hispanic 1.3%
Gender
Women 71.4%
Men 24.7%
Prefer not to answer 3.9%
Work Setting
School 68.8%
Clinic 61%
Other' 9.1%
Ages Served
Birth — 5 years 41.6%
6 — 10 years 70.1%
11— 13 years 48.1%
14 — 18 years 23.4%
18 — 30 years 6.5%
> 30 years 2.6%
Years Experience
0 — 5 years 42.8%
6-15 years 31.2%
16 + years 26%

Note. ! Other responses included agency work; central intermediate unit (preschool ages
3-5); home-based; hospital and outpatient clinic, pediatric hospital- outpatient; provide
services in homes, daycares, etc.; University.

16



Study Question Findings

Study Question la. Baseline Comfort Levels Using DLD Terminology

Figure 2 illustrates participant pre-survey responses for each of the six Likert
scale questions. Examination of Table 2 along with Figure 2 reveals that for each
question, the majority of responses were Somewhat, indicating relatively high levels of

comfort in using DLD terminology.

Figure 2. Pre-survey responses to Likert scale questions regarding comfort levels using
DLD terminology.

100 4
19.48% 19.48% 16.88% 19.48%
29.87% 29.87%
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Table 2.
Responses to Likert Scale Comfort Level Questions

. . Pre-Survey Post-Survey
Likert Scale Question (n="177) (n=177)
Q1. How familiar are you with DLD?
Not at all 0% 0%
Very little 18.2% 11.7%
Somewhat 62.3% 33.8%
Very much 19.5% 54.5%

X?(3)=22.45,p<.008
Q2. How comfortable are you with identifying an

individual with DLD?
Not at all 2.6% 1.3%
Very little 26% 6.5%
Somewhat 41.6% 28.6%
Very much 29.9% 63.6%

X?(3)=25.37,p<.008
Q3. How comfortable are you with describing DLD
and using the term “DLD” with parents?

Not at all 10.4% 1.3%
Very little 20.8% 11.7%
Somewhat 49.4% 37.7%
Very much 19.5% 49.4%

X?(3)=23.36, p <.008
Q4. How comfortable are you with describing DLD
and using the term “DLD” with teachers?

Not at all 10.4% 3.9%
Very little 26% 3.9%
Somewhat 46.8% 35.1%
Very much 16.9% 57.1%

X?(3)=36.8, p<.008
Q5. How comfortable are you with talking to parents
about the criteria for eligibility versus

identifying DLD?
Not at all 7.8% 0%
Very little 26% 9.1%
Somewhat 36.4% 36.4%
Very much 29.9% 54.4%

X2 (3)=21.01, p <.008
Q6. How comfortable are you talking to teachers and
administrators about the distinction between
eligibility and identification?

Not at all 6.5% 0%
Very little 17.4% 6.5%
Somewhat 46.8% 44.2%
Very much 19.5% 49.4%

X2 (3)=30.5, p <.008
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Study Question 1b. Change in Comfort Levels Using DLD Terminology

Results of the McNemar chi-square tests appear in Table 2. All chi-square tests
yielded p-values less than .05. Figure 3 illustrates the percentages of participants whose
comfort levels using DLD terminology decreased, remained the same, and increased pre-
to post-survey. Inspection of Figure 3 reveals that although many participants did not
change their responses, the majority of responses indicated an increase in comfort levels
using DLD terminology pre- to post-survey for each question.

Figure 3. Changes in pre- to post-survey responses for Likert scale questions regarding
comfort levels using DLD terminology
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Study Question 2a. Baseline Knowledge

Examination of Table 3 reveals that across the 12 questions, the percentage of
participants who responded correctly ranged from 22% to 84%. Across all questions, the
average percent correct for the pre-survey questions was 68% (SD = 19; min-max: 17%-

100%).
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Table 3.
Accuracy of True or False Knowledge Questions

Pre-Survey Post-Survey
True or False Question % Correct % Correct
(n=177) (n=177)
. DLD is associated with a biomedical condition. 62.3% 72.7%

. Children will grow out of DLD.

. DLD can co-occur with other neurodevelopmental
disorders such as ADHD.

. DLD is identified by a mismatch between verbal and
nonverbal intelligence.

. It is within an SLP’s scope of practice to identify
individuals with DLD.

. When an SLP gives a child a diagnosis of DLD, the
child is automatically eligible to receive services in
the school and/or through insurance.

. DLD will always look the same in every domain of
language.

. In addition to a typical evaluation, SLPs need to
gather much more information to identify DLD.

X2 (1)=2.04, p=.153

72.7% 76.6%
X2(1)=0.21, p=.646

81.8% 88.3%
X2(1)=145,p=.228

50.6% 79.2%
X2(1)=14.7, p < .004

75.3% 81.8%
X2(1)=123,p=.267

49.4% 51.9%
X2(1)=0.08, p=.773

79.2% 83.1%
X2(1)=0.31,p=.579

22.1% 57.1%
X2(1)=18.27, p < .004

9. Diagnosing DLD benefits SLPs. 77.9% 88.3%
X2 (1)=3.5,p=.061

10. Caregivers often report feeling confident in talking 76.6% 80.5%
about their child’s language difficulties. X2 (1)=.27,p=.606

11. Sharing the term DLD can connect children and 84.4% 90.9%
families with a community of people with shared X (1)=145p=.228
identities.

12. Talking to children about neurodevelopmental 81.8% 88.3%

differences reduces a child’s negative feelings X (1)=2.29,p=.131

towards themselves.

Study Question 2b. Change in Knowledge
Results of the McNemar chi-squared tests comparing pre-survey and post-survey
accuracy for each True or False question appear in Table 3. For two of the questions

(Question 4 and 8) the test results were associated with p-values less than .05. The
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average percent correct for the post-survey questions was 78% (SD = 23; min-max: 25%
- 100%). A paired #-test comparing pre- and post-survey accuracy was associated with a
p-value less than 0.05 (¢ (76) =-5.7, p < .001) and an effect size of 0.47, indicating a
medium effect. The spaghetti diagram in Figure 4 illustrates each participant’s pre- and
post-survey total percent correct for the True or False question sections. Examination of
Figure 4 reveals variability in respondents’ accuracy pre- to post- survey; however, the
light blue lines at the top of the graph are thicker than the light blue lines toward the
bottom, indicating that while many SLPs’ knowledge of DLD started relatively high,
many improved in True or False accuracy following the educational video. This trend is

consistent with the findings of the paired #-test analysis.
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Figure 4. Changes in pre- to post-survey accuracy for True or False questions
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Short Answer Responses

Participants had the option to share what more they would like to learn about
DLD at the end of the post-survey. A total of 32 individuals answered this question. One
SLP reported they would like to learn what assessment measures are most reliable for
diagnosing DLD. Four participants expressed interest in learning more about treatment
approaches or other compensatory strategies from which individuals with DLD may

benefit. One SLP wanted to know how brain scans of children with DLD may differ from
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children developing typical language milestones. Another participant wanted to know
more about the typical age at which a DLD diagnosis may be given. Additionally, this
SLP and four others expressed interest in learning more about the differential diagnosis
of DLD versus language delay versus dyslexia. One participant wanted to further
familiarize themselves with DLD terminology through concrete examples of case studies
for children with DLD. Two participants wanted to know more about supporting
caregivers and their child’s language at home. These SLPs also requested handouts and
examples of symptoms to share with families and their social networks. Twelve SLPs
simply expressed appreciation for the educational presentation, stating they learned so
much and are excited to learn more. One SLP expressed personal appreciation for this
study, sharing that their own child and family would have benefitted greatly from a DLD
diagnosis. Five participants indicated that the educational presentation supplied them
with the knowledge they would currently like to know. One SLP expressed concerns
related to how difficult it is to differentiate whether language difficulties are associated
with another condition or co-occurring with DLD. This SLP also expressed resistance to
adopting DLD terminology due to concerns related to developmental versus acquired
language disorders and that the term “development” might imply that a child is expected

to grow out of DLD.
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Discussion

Collaboration between researchers and clinicians is essential to translate research
and implement the latest evidence-based practice into clinical norms and routines
(Olswang & Prelock, 2015). In the current study, we aimed to help support new early
majority adopters to acquire knowledge of DLD terminology and better understand how
and why they can use DLD in their clinical practice. There are three types of knowledge
influencing individuals to adopt an innovation: the awareness that the innovation exists,
knowledge about how to use the innovation, and knowledge or understanding of how the
innovation works (Rogers, 2003). This study’s findings provide information about SLPs’
comfort levels in using DLD terminology and knowledge of DLD. This paper serves to
fill research gaps regarding SLPs’ current familiarity with DLD.

In the US, individuals with DLD remain underserved and DLD itself is under-
researched (McGregor, 2020). As McGregor (2020) highlights, DLD is a hidden
impairment and a relatively unknown condition constrained by outdated policies, despite
its high prevalence and significant impact. We predicted that SLPs’ current comfort
levels in using DLD terminology and knowledge of DLD would be low but would
increase after viewing the educational presentation. Pre-survey results indicated that the
average participant reportedly felt Somewhat comfortable discussing DLD with various
stakeholders before the educational presentation. While SLPs’ comfort levels in using
DLD terminology were already somewhat high, SLPs reported higher comfort levels
following the educational presentation.

Pre-survey results show a range of accuracy for each True or False question,

suggesting a range in the types of knowledge that SLPs have about DLD prior to viewing
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the educational presentation. Rogers (2003) suggests that as individuals are exposed to
new knowledge about an innovation, they go through the innovation-decision process.
During the first stage, the knowledge stage, participants gain awareness-knowledge, how-
to knowledge, and principles-knowledge. The average accuracy on the True or False
questions increased pre- to post-survey, suggesting that SLPs’ overall knowledge of DLD
increases after viewing the educational presentation that provided SLPs with awareness,
how-to, and principles knowledge. It may be that after viewing the educational
presentation, participants were closer to the persuasion stage of the innovation-decision
process, where they will continue to process new information and begin to form opinions

about DLD terminology.

Study Limitations

While this study’s materials adhere to existing theory and knowledge, the content
of the educational presentation and surveys have not been validated by statistical
measures. The surveys and educational presentation used in this study have never been
used before, so reliability has not been established. This study’s repeated measures design
lacked random sampling and therefore the results of this study can be applied to
participants within the sample but cannot be generalized to all SLPs. This study’s sample
size is relatively small but adequate given that participants were required to complete an
hour-long study. The sample was identified primarily as white women but represented 25
states. Further limitations of repeated measure designs include knowledge or attitude
decay (Stratton, 2019); we do not know how long increased knowledge and comfort

levels using DLD terminology will last.
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Another limitation to this study was the lack of measures in place to prevent
multiple participation of respondents (Sharma et al., 2021). Being that this was a
nationally distributed online survey, we do not exactly know who completed the study. In
addition, in response to the high rate of likely fraudulent responses, the investigators’
own biases contribute to the limitations of this study. The filtering process used to
eliminate potential “bad actors” could have been done too conservatively, excluding valid
responses, or too liberally, including invalid responses. Finally, this study examined
knowledge and perceived comfort levels using DLD terminology and does not conclude

whether individuals have indeed adopted the term DLD.

Future Directions

Participants provided useful ideas for the next directions in the last question of the
post-survey. The open-ended responses highlighted that SLPs are interested in
diversifying their knowledge to gain more awareness-knowledge, how-to knowledge, and
principles-knowledge about DLD (Rogers, 2003). The open-ended responses also
demonstrated a need for early adopters to utilize interpersonal channels to encourage
individuals to move from the knowledge stage of the innovation-decision process to the
persuasion stage. In the persuasion stage, individuals form opinions about DLD
terminology and begin to consider entering the decision stage by engaging in activities
that will lead to the adoption or rejection of using DLD terminology. Respondents
expressed interest in gaining more knowledge related to assessment of DLD, intervention
for DLD, using DLD terminology with various stakeholders, differential diagnosis of
DLD and similar profiles, and resources for families. Real-world settings are complex

systems, influenced by policy, organizations, and stakeholders of DLD terminology
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(Grimshaw et al., 2001). Further diffusion efforts are needed to encourage early majority
adopters and beyond to adopt DLD terminology. As Rogers (2003) suggests, future
directions should lead people to the adoption phase of the innovation-decision process.
Certain issues require attention as early majority adopters enter the adoption phase
(Rogers, 2003). This study assessed target adopters’ comfort levels using DLD
terminology and knowledge of DLD. Future efforts should be made to understand the
needs of target adopters, their current attitudes and values, what factors will increase the
likelihood of adoption, and how potential adopters can be influenced to change their
behaviors.
Conclusions

This study aimed to help SLPs better understand how and why they should adopt
DLD terminology in their clinical practice. Results of pre- and post-survey Likert scale
questions indicated that participants’ comfort levels in using DLD terminology increased
with statistical significance after viewing the educational presentation. Similarly, results
of pre- and post-survey True or False questions indicate that participants’ knowledge of
DLD increased with a medium effect after viewing the educational presentation. In
conclusion, diffusion efforts such as educational presentations may increase SLPs’

comfort levels in using DLD terminology as well as SLPs’ knowledge of DLD.
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Appendices

Appendix A.
Checklist for Reporting of Survey Studies (CROSS; Sharma et al., 2021)

Section/Topic Reported on Page #

Title and abstract

1. Title and abstract

a. State the word “survey” along with a commonly used iii
term in title or abstract to introduce the study’s design.
b. Abstract includes background, objectives, method, m
findings/results, interpretation/discussion, and
conclusions.
Introduction
2. Background: includes the rationale of study, what has been 1
previously done, and why this survey is needed.
3. Purpose/aim: specific purposes, aims, goals, or objectives of 7
the study.
Method
4. Study design: Specify with a commonly used term 8
5. Data collection methods
a. Questionnaire description 9
b. Questionnaire instruments description, target population, 9
validity and reliability information, scoring/classification
procedure, and reference links (if any). 9
c. Pretesting, if performed and method of pretesting
d. Questionnaire, should be fully provided C,D
6. Sample characteristics
a. Study population 13
b. Sampling techniques 10
c. Specify locations of sample participants whenever 10
clustered sampling was applied.
d. Provide information on sample size 13
7. Survey administration
a. Describe survey administration 10
b. Survey’s time frame 10
c. For web-based surveys, provide approaches to prevent N/A
“multiple participation” of participants.
8. Study preparation: describe any preparation process before 9

conducting the survey
9. Ethical considerations
a. Institutional review board (IRB) approval 8
b. Survey anonymity, confidentiality, and protecting from
unauthorized access.
10. Statistical Analysis

—
—
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a. Statistical methods and analytical approach. 11
b. Variable modification 11
c. Missing data mechanisms —
d. State how non-response error was addressed. N/A
e. For longitudinal surveys, state how loss to follow-up was N/A
addressed. N/A
f. Report weighting of items or propensity scores to adjust
for non-representativeness of the sample. N/A
g. Describe any sensitivity analysis conducted. 11
Results
11. Respondent Characteristics
a. Report numbers of individuals at each stage of the study. 13
Use flow diagram.
b. Reasons for non-participation at each stage. 13
c. Report response rate 13
d. Define unique visitors. Report number of unique visitors 13
along with relevant proportions
12. Descriptive results: characteristics of study participants, 16
potential confounders and assessed outcomes.
13. Main findings
a. Give unadjusted estimates and, if applicable, confounder- 17
adjusted estimates along with 95% confidence intervals
and p-values. 17
b. For multivariable analysis, provide information on the
model building process, model fit statistics, and model
assumptions (as appropriate). 17
c. Provide details about any sensitivity analysis performed. -
If there are considerable amount of missing data, report
sensitivity analyses comparing the results of complete
cases with that of the imputed dataset (if possible).
Discussion
14. Limitations: sources of potential biases and imprecisions 26
15. Interpretations: cautious overall interpretation of results, 25
based on potential biases and imprecisions and suggest areas for
future research.
16. Generalizability: external validity of the results 26
Other sections
17. Role of funding source: state whether any funding Acknowledgements
organization has had any roles in the survey’s design,
implementation, and analysis.
18. Conflict of interest: declare any potential conflict of interest. N/A
19. Acknowledgements: provide names of organizations/persons ~ Acknowledgements

that are acknowledged along with their contribution to the
research.
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Appendix B.

Checklist for Reporting Results of Internet E-Surveys (CHERRIES; Eysenbach, 2004)

Item Category Checklist Item Reported on
Page #
Design
Describe survey design 8
Approval and consent process
IRB approval 8
Informed consent 10
Data protection 11
Development and pre-testing
Describe development and testing 9
Recruitment process
Open survey versus closed survey 10
Contact mode 10
Advertising the survey 10
Survey Administration
Web/E-mail 10
Context 10
Mandatory/Voluntary 10
Incentives 9
Time/Date 10
Randomization of items or questionnaires N/A
Adaptive questioning N/A
Number of items 9
Number of screens (pages) 10
Completeness check 10
Review step 10
Response Rates
Unique site visitor 13
View rate N/A
Participation rate 13
Completion rate 13
Preventing multiple entries from the same individual
Cookies used N/A
IP check 13
Log file analysis 13
Registration N/A
Analysis
Handling of incomplete questionnaires 13
Questionnaires submitted with an atypical timestamp 13
Statistical correction 11
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Appendix C.
Survey Questions

Pre-Survey Inclusion Questions

Are you currently practicing as an SLP?

Yes
No
Do you currently work with children with language impairments?
Yes
No
Do you practice in the United States?
Yes
No
Pre-Survey Demographic Questions
In which setting(s) do you work? Select all that apply.
School
Clinic

Other (please specify below)
Which age group(s) do you primarily serve in your job? Select all that apply.
Birth — 5 years
6 -10 years
11-13 years
14-18 years

18-30 years
>30 years

How many years of experience do you have as an SLP? Please enter a number 0 or
greater only.

How many children (ages 0-18) do you have on your current caseload? Please enter a
number only or write "Don't know" if you don't know.

Of the children on your caseload, how many would you characterize as having DLD?
Please enter a number only or write "Don't know" if you don't know.

What is your state of residency?
What is your race?

What is your gender?

*Likert Scale Questions

How familiar are you with DLD?
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Not at all
Very little
Somewhat
Very much
How comfortable are you with identifying an individual with DLD?
Not at all
Very little
Somewhat
Very much

How comfortable are you with describing DLD and using the term “DLD” with
parents?
Not at all
Very little
Somewhat
Very much

How comfortable are you with describing DLD and using the term “DLD” with
teachers?
Not at all
Very little
Somewhat
Very much

How comfortable are you with talking to parents about the criteria for eligibility versus
identifying DLD?
Not at all
Very little
Somewhat
Very much

How comfortable are you talking to teachers and administrators about the distinction
between eligibility and identification?
Not at all
Very little
Somewhat
Very much

*True or False Questions

DLD is associated with a biomedical condition.
True
False
Children will grow out of DLD.
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True

False
DLD can co-occur with other neurodevelopmental disorders such as ADHD.

True

False
DLD is identified by a mismatch between verbal and nonverbal intelligence.

True

False
It is within an SLP’s scope of practice to identify individuals with DLD.

True

False

When an SLP gives a child a diagnosis of DLD, the child is automatically eligible to
receive services in the school and/or through insurance.
True
False
DLD will always look the same in every domain of language.
True
False

In addition to a typical evaluation, SLPs need to gather much more information to
identify DLD.

True

False
Diagnosing DLD benefits SLPs.

True

False
Caregivers often report feeling confident in talking about their child’s language
difficulties.

True

False

Sharing the term DLD can connect children and families with a community of people
with shared identities.
True
False

Talking to children about neurodevelopmental differences reduced a child’s negative
feelings towards themselves.
True
False

Post-Survey Open-ended Question
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What more would you like to learn about DLD, if anything?

Note. *Both pre- and post- surveys included the same Likert scale and True or False
questions.
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