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Abstract

The purpose of this study is to provide a detailed analysis of the methodological quality of experimental and quasi-
experimental group designed studies in the area of stuttering intervention. A total of 23 randomized controlled trials (RCT)
and quasi-experimental studies of treatment in the area of stuttering were identified and retrieved from an electronic search
of nine databases and 13 individual journals. Using the Downs and Black Checklist each study was coded for reporting,
external validity, internal validity, and internal validity confounding. Results of the coding indicated that while overall
reporting was reasonably complete, the quality of the external and internal validity scores was found to be substantively
incomplete. This lack of clarity and completeness of reporting issues related to the external and internal validity makes the
interpretation of the findings of individual study results problematic and seriously effects the replicability of the individual
study. Implications of these findings are suggested for both researchers and clinicians.

Keywords: Evidence-based practice (EBP), intervention, validity.

Introduction

The idea of answering the question of “what works’’
resonates today under the umbrella construct of
evidence-based practice (EBP). The effort to de-
monstrate a scientific basis for clinical decisions
permeates the clinical community’s cry for defensible
programs and methods of treatment for individuals
with speech and language disabilities. Enderby and
Emerson’s (1995) book begs the argument that the
professional community in the field of speech-
language pathology must face issues such as the
ethics of treatment, the quantity and quality of the
evidence supporting speech and language therapy,
the quality of the clinical services provided by the
practicing SLP, the economics of treatment that
speaks to the cost effectiveness of treatment, the
impact of the professional education and training
programs, and the research agenda supporting
treatment efficacy and effectiveness.

This special issue dedicated to Dr Pam Enderby is
an excellent way to focus attention on the profession
that she has been committed to for nearly 40 years. A
quick search of major electronic databases will
retrieve a lengthy list of Pam’s scholarly contribu-
tions across a host of disorders, professional issues,
treatment effects, research quality, training pro-
grams, and in a variety of disciplines including

medicine, speech-language pathology, mental health,
education, and nursing. Underlying many of these
works is a common clinical theme—‘‘what works’!
As we approach the 15" anniversary of Pam Enderby
and Joyce Emerson’s profound yet simple question
for the speech-language pathology profession in their
book title Does Speech and Language Therapy Work? A
Review of the Literature (1995), we are reminded of
the ultimate goal of the profession—to provide
effective speech and language intervention to in-
dividuals with communication disorders. The fore-
sight, clarity, and simplicity of that statement is today
found in the daily conversations of speech-language
pathologists (SLPs) around the world, is being
written about in the professional journals and books,
is the topic of myriad presentations, posters, sympo-
sia, and workshops, and drives a demand for
professional practice guidelines. Certainly, Dr En-
derby’s contribution to the field of speech-language
pathology is marked by close scrutiny of the research
and scientific bases of the clinical treatment of
individuals with speech and language disorders. It
is in that spirit and inspiration that this paper will
provide an assessment of the quality of research
evidence in the area of stuttering intervention as
presented in the peer reviewed literature. While we
recognize that the quality of research issue extends to
numerous other areas of speech-language pathology,
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we hope that this study will at least provide a
measure of demonstration of a process for evaluation
of research quality as well as summarize the available
evidence for a specific area of intervention.

Background

The EBP movement has served to shine a spotlight
on the disparity of available research focusing on the
assessment of intervention effectiveness and need of
clinicians to apply research to clinical decisions
(Meline & Paradiso, 2003). In the US, the American
Speech-Language Hearing Association established a
National Center for Evidence-based Practice
(NCEP) (2004), in the UK the Royal College of
Speech Language Therapists (RCSLT) developed
and published a compendium of the Clinical Guide-
lines (2005), both designed to serve as a source for
practice decisions by SLPs. Both of these enterprises
offer a baseline of professional and organizational
support to bridge the research—clinic gap. The
scientific underpinning of the EBP movement is
the original research designed to test the impact of
interventions under controlled conditions (Dolla-
ghan, 2007; Hunt, 1998; Reilly, Douglas, & Oates,
2004). One of the tenants of the EBP movement is
the use of high quality research as the basis for
making policy, programmatic, and practice deci-
sions. Just how the quality of any given study is
determined is a matter of some discussion and
dispute in professional circles and publications
(Hegde, 2007; Reilly, 2004). West, King, Carey,
Lohr, McKoy, Sutton, et al. (2002) presented a
detailed and comprehensive summary of 40 different
models or systems reported in the literature that
provided for a scaled judgement of research quality.
These 40 models/systems assessed systematic re-
views, randomized controlled trials, observational
studies, cohort studies, and diagnostic studies that
could be graded for quality, quantity, and consis-
tency. West et al. proposed a 10 domain categoriza-
tion specifically to assess the group studies (e.g.,
RCT, observational, and cohort):

1) Study question
2) Study population
3) Randomization
4) Blinding
5) Interventions
6) Outcomes
7) Statistical analysis
8) Results
9) Discussion
10) Funding

These systems provide both the producers and
consumers of primary and summary research with
direction in assessing the nature and quality of the
research focusing on intervention effectiveness.
However, regardless of the system of analysis or

grading, all of the systems seek to identify and
evaluate the well established elements of research
typically understood as critical to quality assessment
of external validity, internal validity, or statistical
validity (Campbell & Stanley, 1966; Cook &
Campbell, 1979; Shadish, Cook, & Campbell,
2002). More to the point of this paper, we know of
no assessment of the quality of research in the area of
stuttering intervention that uses a defined system of
analysis and synthesis.

Quality assessment in stuttering research

Several papers have discussed at length the metho-
dological elements needed to construct, implement,
and evaluate treatment research in the area of
stuttering (e.g., Bothe, Davidow, Bramlett, Franic,
& Ingham, 2006; Ingham & Andrews, 1973; Ingham
& Lewis, 1978; Moscicki, 1993; Thomas & Howell,
2002). A few meta-analytic analyses have summar-
ized the overall research quality of included studies
(Andrews, Howie, & Guitar, 1980; Herder, Howard,
Nye, & Vanryckeghem, 2006; Howard, Nye,
Vanryckeghem, Schwartz, & Turner, 2006).
Recently, Onslow, Jones, O’Brian, Menzies, and
Packman (2008) presented a focused tutorial as an
orientation and guide for clinicians to assess
clinical trials in the area of stuttering to assist in
understanding the scientific basis of stuttering
interventions.

Given the increased interest in evidence-based
practice and the need to address issues of research
quality as a basis for making clinical judgements
regarding the effects of intervention that lead to a
causal conclusion, the purpose of this study is to
provide a detailed analysis of the methodological
quality of experimental and quasi-experimental
group designed studies in the area of stuttering
intervention.

Method

The method for this study followed a five-step
process of (1) establishing inclusion criteria, (2)
retrieving studies from selected journals, (3) evaluat-
ing each study for inclusion/exclusion criteria, (4)
coding each study, and (5) quantitatively summariz-
ing the findings.

Inclusion criteria

The following inclusion criteria were established
prior to initiating the search for studies. In order to
be included in the process of a quality evaluation, all
studies were required to:

1) Include a group experimental or quasi-
experimental research design (QED);

2) Present a comparison of one or more
behavioural stuttering treatment programs;



3) Provide at least a post-treatment assessment
of the impact of the treatment program on
speech fluency; and

4) Be a peer-reviewed manuscript published in
the professional literature.

Studies that were excluded included: (1) studies that
assessed only attitudinal (e.g., treatment approval),
affective (e.g., self-esteem), or personality outcomes
(e.g., locus of control), (2) pre-experimental, single
subject, longitudinal, or case studies, (3) studies that
assessed treatment for cluttering, and (4) studies that
reported only pharmacological interventions. If any
study included both a pharmacological and beha-
vioural treatment, the reported post-treatment mea-
surements must have presented a separate summary
for the behavioural participants in both experimental
and control group conditions.

Information retrieval

A complete electronic search without a date of
publication restriction was conducted using the nine
databases presented in Table I. The electronic search
used keywords selected to provide a broad basis for
inclusion during the initial information retrieval
stage. The following keywords were used to identify
potentially appropriate studies for this study: (a)
Domain Terms: Stutt*, Stam*; (b) Intervention
Terms: Therap*, Treat*, Interven*; (c) Outcome:
Stutt*, Fluen*, Dysfl*, Disflu*.

A combination of a hand-search (dating from the
earliest issue through 2004) and electronic searches
through 2008 was conducted for the following
journals:

e American Journal of Speech-Language Pathol-
ogy (AJSLP)

e Behavior Therapy (BT)

e Folia Phoniatrica et Logopaedica (FPL)

e Journal of Behavior Therapy and Experimental
Psychiatry (JBTEP)

e Journal of Communication Disorders (JCD)

e Journal of Fluency Disorders (JFD)

e Journal of Medical Speech-Language Pathol-
ogy JMSP)

e Journal of Speech and Hearing Disorders
(JSHD)

e Language, Speech, and Hearing Services in the
Schools (LSHSS)

e Journal of Speech, Language, and Hearing
Research (JSLHR) (includes previous name of
Journal of Speech and Hearing Research
(JSHR))

e Seminars in Speech and Language (SSL)

In addition, the reference lists of all included
studies were scanned for citations of stuttering
treatment not found in the electronic or hand
search.
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Table I. Databases and search engine supplier used to electro-
nically search for stuttering treatment studies.

Database Supplier

PsychINFO EBSCO Host

Education Resource Information EBSCO Host
Center (ERIC)

MEDLINE PubMed

Cumulative Index to Nursing and EBSCO Host

Allied Health Literature (CINAHL)
Cochrane Central Register OVID
of Controlled Trials

Communication & Mass Media EBSCO Host
Canadian Education Index CSA
FRANCIS CSA

British Education Index

Study characteristics coding

Study characteristics were coded for each study and
included: treatment group mean age and age range,
total sample size, design type (RCT or QED),
research design (multiple treatment groups, etc.),
journal source (e.g., JSLHR, AJSLP), and date of
publication.

Study quality coding

In order to assess the research quality of the RCT
and QED included studies, the 27 item Downs
and Black (1998) checklist was selected. West
et al. (2002) identified the Downs and Black
checklist as being consistent with 18 other recom-
mended quality assessment systems. In addition,
Deeks, Dinnes, D’Amico, Sowden, Sakarovitch,
Song, et al. (2003) reviewed 60 research design
methodology evaluation systems and identified
Downs and Black as one of the best evaluation
systems available. The Downs and Black checklist
provides an overall quality index and four-sub-
scales of quality assessment including reporting,
external quality, internal validity-bias, and internal
validity-confounding. A rating for power is also
provided in the checklist; however, for purposes of
this study, the power item was excluded due to
inadequate information in most studies that
allowed for a power calculation.

Reporting. The report sub-scale includes the first 10
items of the checklist. These items address the
completeness and adequacy of the information
reported that may minimize potential bias in the
interpretation of the results. The items include a
clear statement of the purpose or goal of the study,
a priori inclusion of outcomes to be assessed,
participant characteristics, intervention description,
recognition of potential confounders, response
variability, recognition of adverse effects, account-
ing for characteristics of participant attrition,
and precision of probability values for reported
analyses.
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External validiry. Three items focus on issues related
to the potential for generalization to the population at
large. These items assess characteristics related to the
adequacy of the selected sample to represent the
population at both the recruitment and treatment
phase of the study and the representativeness of the
intervener and environment for purposes of general-
ization.

Internal validity bias. The seven items measuring the
internal validity-bias sub-scale are used to assess
research design factors that may account for the
degree to which control or planning was exerted for
intervention delivery, blinding to condition, fidelity
of implementation, and the appropriate selection and
measurement of outcomes.

Internal validity confounding. Confounding of results
(six items) directs attention to the potential selection
bias present in a study. The primary focus is on the
degree of experimental control accounting for
participant selection, allocation to treatment and
control conditions, staff and participant blinding,
and accounting for potentially confounding partici-
pant and attrition variables at the analysis stage of the
study.

Total score. The total score is composed of the sum of
the 26 previously mentioned items (i.e., the sum of
the sub-scales or the individual sub-sets of quality
categories).

Results
Descriptive summary of included studies

As seen in Figure 1, a total of 1348 titles and
abstracts were identified in the electronic database
and journal hand-search. A total of 973 citations
were excluded due to duplicate citations, non-
treatment studies, single subject reports, or pharma-
cological studies which reduced the number of
potential studies to 375 for which full text documents
were obtained for further analysis. A review of the
full texts further reduced the number of studies to a
total of 23 studies (see Appendix A) that met all four
inclusion criteria.

Coding procedures

The coding for each study was conducted by the
authors independently using the Downs and Black
checklist. Upon completion of the coding, the
reviewers’ scoring of each study was compared. Any
differences were resolved through discussion until a
consensus judgement of the score to be applied to
each item was reached. Coding agreement averaged
80.3% across 598 items coded (range =72-100%).
The results for this study are presented first as a
descriptive, general summary of the quality ratings

1348 citations & abstracts
retrieved

973 excluded for not
meeting inclusion criteria at
the abstract or citation level

v

375 full text articles
retrieved from the
abstracts

353 studies were excluded
for not meeting inclusion
criteria

!

23 studies retained for
inclusion and coding

Figure 1. Decision tree for study inclusion criteria.

for the individual items as well as the overall quality
index and the four sub-scales. Next, differences in
the overall quality index and the four sub-scales
based on various study characteristics are examined.

Methodological quality: General findings

The 23 studies were examined using the four quality
sub-scales of the Down and Black (1997) checklist
(reporting, external validity, internal validity-bias,
and internal validity-confounding) along with the
overall quality rating (i.e., all checklist items). For
the overall quality index (i.e., all 26 items comprising
all sub-scales), a maximum score of 26 was possible.
For the 23 studies examined, the average overall
quality index was 16.43 (SD =3.70) with scores
ranging from 10-23.

Reporting sub-scale. Table II presents the percentage
(and frequency) of studies that met the quality
indicator for each item in the reporting sub-scale.
The percentage of studies that met the individual
reporting sub-scale quality indicators ranged from a
high of 100% for three items (main study outcomes,
participant characteristics, and intervention and com-
parison conditions) to a low of 35% for one item
(actual probability values for the main outcomes).
With a maximum score of 10 possible on the reporting
sub-scale, the average score was 8.13 (SD=1.55;
range 5-10). Slightly more than 25% of studies (=6,
26%) received the maximum score of 10.

External validity sub-scale. The assessment of external
validity as a measure of research quality is shown in
Table III, with the percentage (and frequency) of
studies that met the quality indicator for each item in
the external validity sub-scale. Less than one-third of
the studies used methods to enrol study participants



Table II. Reporting quality sub-scale scores.
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Table IV. Internal validity-bias quality sub-scale scores.

Percentage (1) of
studies meeting
quality indicator

Quality indicator: Does study
provide clear description of ...

Percentage (1) of
studies meeting

Quality indicator quality indicator

. Hypothesis/aims/objectives

. Main study outcomes

. Participant characteristics

. Intervention and comparison
conditions

91% (21)
100% (23)
100% (23)
100% (23)

S S

5. Distribution of confounders in 78% (18)
each participant group
6. Main findings 83% (19)
7. Estimates of random variability 65% (15)
in data for main outcomes
8. Adverse events 87% (20)
9. Characteristics of patients 74% (17)
lost to follow-up
10. Actual probability values 35% (8)

for the main outcomes

Table III. External validity quality sub-scale scores.

Percentage () of
studies meeting

Quality indicator quality indicator

1. Participants recruited were 17% (4)
representative of population

2. Participants who agreed to 26% (6)
participate were representative
of population

3. Study context (e.g., staff, facilities) 65% (15)

representative of population

that ensured representativeness of the population
(n=6, 26%) and even fewer studies followed
procedures that ensured representativeness of the
recruited population (n=4, 17%). With a maximum
score of 3 possible on the external validity sub-scale,
the average score was 1.09 (SD =.79; range 0-2).
There were no studies that received the maximum
score. Over one-quarter of the studies received a 0
for this sub-scale score (n =16, 26%).

Internal validity-bias. The percentage (and frequency)
of studies that met the quality indicator for each item
in the internal validity-bias sub-scale are shown in
Table IV. The percentage of study indicators meeting
internal validity-bias quality ranged from a low of 4%
(blinding of participants to intervention received) to a
high of 96% (unplanned analyses were identified). The
maximum score on the internal validity-bias sub-scale
was 7, with the mean being 4.52 (SD = 1.08; range 2—
7). There was one study that received the maximum
score of 7 and nearly three-quarters of the studies
(n=16, 74%) meeting either four or five internal
validity-bias quality indicator criteria.

Internal validity-confounding. Table V presents the
percentage (and frequency) of studies that met the
quality indicator for each item in the internal validity-
confounding sub-scale. The percentage of study
indicators meeting internal validity-confounding

1. Blinding of participants to 4% (1)
intervention received

2. Blinding of assessors measuring 48% (11)
main study outcomes

3. Unplanned analyses identified 96% (22)
(no data dredging)

4. Analyses adjusts for different 87% (20)
lengths of follow-ups

5. Statistical tests appropriate 83% (19)
for main outcomes

6. Reliable compliance with 44% (10)
intervention

7. Scores from main outcome 91% (21)

measures were reliable and valid

Table V. Internal validity-confounding quality sub-scale scores.

Percentage (n) of
studies meeting

Quality indicator quality indicator

1. Participants in different interventions 44% (10)
recruited from same population

2. Participants in different interventions 17% (4)
recruited during same time period

3. Participants randomly assigned 65% (15)
to treatment conditions

4. Random assignment concealed 17% (4)
from participants and staff

5. Statistical adjustments for confounding 61% (14)
(i.e., intent to treat)

6. Loss of participants (i.e., attrition) 65% (15)

addressed in analyses

quality ranged from a low of 17% on two items
(participants in different interventions recruited
during the same time period and random assignment
concealed from participants and staff) to a high of
65% on two items (participants randomly assigned to
treatment conditions and loss of participants ad-
dressed in analyses). The maximum score on the
internal validity-bias sub-scale was 6, with an average
score of 2.70 (SD = 1.72; range 0-6). There was one
study that received the maximum score of 6 and four
studies that received the minimum score of 0 (17%).

Methodological qualiry: Differences based on study
characteristics

In addition to coding for the items in the Downs and
Black (1998) checklist, studies were also coded for
the following: research design (randomized con-
trolled trial or quasi-experimental design), treatment
focus (e.g., treatment vs control or treatment vs
modified treatment), age classification (children or
adult), year of publication, and journal. Approxi-
mately two-thirds of the studies (n=16; 70%) were
RCTs with the remaining being QEDs (z=7; 30%).
Nearly 40% of studies used a traditional treatment
and control focus (n=9, 39%). Slightly more than
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one-half of the studies involved children (n=13;
56%). Of the 15 studies that reported mean age of
participants, the average age was 18 (SD =10.95)
with a minimum age of 4 and maximum of 33. Most
of the studies were published in either the 1980s
(n=8, 35%) or in the current decade (n="7, 30%),
with the fewest studies published in the 1990s (7= 3,
13%). JSLHR (n=17, 30%) and JFD (=5, 22%)
were the journals where studies were most frequently
published, followed by JBTEP (n=3, 13%) and
International Journal of Language and Communica-
tion Disorders (IJLCD) (includes previous name of
British Journal of Disorders of Communication
BJDC)) (n=3, 13%). Although most studies were
published in JSHR and JSLHR, this reflects less than
one-third of the studies that were published in one
outlet. A summary of the study characteristics of the
23 studies reviewed are presented in Table VI.

Analyses were then conducted to determine if there
were differences in methodological quality (i.e., report-
ing, external validity, internal validity-bias, internal
validity-confounding, and overall quality index) based
on various study characteristics (i.e., research design,
treatment design, age group, year of publication, and
journal). Analysis of the data was conducted using the
non-parametric Kolmogorov-Smirnov Z (K-S) test for
two group comparisons. Similar to the Mann-Whitney
U-test, the K-S test has increased power as compared
to the Mann-Whitney when samples sizes are less than
25 per group, as seen in this data. The effect size for the
K-S test was r (calculated as \/Lﬁ) (Rosenthal, 1991)
and is interpreted as the change in the outcome given
the predictor.

The non-parametric Kruskal-Wallis was used for
multiple group comparisons. Each of the Kruskal-
Wallis tests conducted involved four groups, thus each

was based on three degrees of freedom. Eta-squared
was used as the measure of effect size for the Kruskal-
Wallis tests and provides an indication of the
percentage of variation in the dependent variable
attributed to the independent variable. Given that
multiple tests were conducted, the Bonferroni adjust-
ment was made in examining the results to control for
the increase chance of a Type I error. Thus, rather
than applying an alpha level of .05, results were
compared to an alpha level of .01 (.05/5 tests).
Although the results of the null hypothesis statistical
tests are presented, due to the small sample size and
resulting low power, interpretation of the findings
emphasize the effect size results.

Methodological quality: Differences by research design

A Kolmogorov-Smirnov test was conducted to deter-
mine differences in methodological quality score based
on research design (RCT and QED). The K-S test
suggests there are no statistically significant differences
in methodological quality sub-scale scores based on
research design. However, there are statistically
significant differences in the overall quality rating
based on research design (K-S Z=1.75, p=.004,
r=.36) with RCTs having increased overall quality
scores as compared to quasi-experimental designs.
Examining the effect size r (calculated as <) and
interpreting based on Cohen’s (1988) guidelines
(i.e., .1=small effect, .3 =moderate effect, and
S5 =large effect), a small to moderate effect was
present for reporting internal validity-bias and a
moderate effect was evident for internal validity-
confounding and overall quality rating. Table VII
presents the mean methodological quality ratings by
research design and the results of the K-S test.

Table VI. Study characteristics (frequency and percentage).

Study characteristic

Frequency (%)*

Research design

Treatment focus Treatment vs control

Two non-traditional treatment comparisons
Non-traditional treatment vs traditional treatment
Treatment vs modification of that same treatment

Children
Adult
1969-1979
1980-1989
1990-1999
2000-2008

Age classification

Year of publication

Journal

Behavior Therapy (BT)

Journal of Communication Disorders (JCD)
Perceptual and Motor Skills (P&MS)

Randomized controlled trial (RCT)
Quasi-experimental design (QED)

Journal of Speech Language Hearing Research (JSLHR)

Journal of Fluency Disorders (JFD)

Journal of Behavior Therapy and Experimental Psychiatry (JBTEP)
International Journal of Speech-Language Pathology (IJSLP)
American Journal of Speech-Language Pathology (AJSLP)

British Medical Journal (BMJ)

16 (70%)
7 (30%)
9 (39%)
6 (26%)
5 (22%)
3 (13%)

13 (56%)

10 (44%)
5 (22%)
8 (35%)
3 (13%)
7 (30%)
7 (30%)
5 (22%)
3 (13%)
3 (13%)
1 (4%)
1 (4%)
1 (4%)
1 (4%)
1 (4%)

*May not round to 100% due to rounding error.



Methodological qualiry: Differences by age group

A Kolmogorov-Smirnov Z-test was conducted to
determine differences in methodological quality
score based on age group (child vs adult). The
results of the K-S test suggest there were no
statistically significant differences in methodological
quality sub-scale scores or the overall quality index
based on age group Examining the effect size r
(calculated as LN) and interpreting based on Cohen’s
(1988) guidelines, there were generally small effects
for the subscales and the overall quality index. Table
VIII presents the mean methodological quality
ratings by age group.

Methodological quality: Differences by year of publication

A Kruskal Wallis test was conducted to determine
differences in quality score based on year of
publication. The results of the test suggest there
were no statistically significant differences in meth-
odological quality scores for sub-scales or the overall
quality index based on research design. Examining
the effect size (eta squared) and interpreting using
Cohen’s (1988) guidelines (.01, small; .06, moder-
ate; .14, large), a large effect is evident for all sub-
scales and the overall quality rating (see Table IX).

Additional analyses were undertaken to examine
methodological quality by year of publication based
on the point at which evidence-based practices began
to be recognized within the profession. Specifically, a
Kolmogorov-Smirnov Z-test was conducted to de-
termine differences in methodological quality by year
of publication by grouping studies into two groups:
(a) studies published between 1990-2008, and (b)
studies published prior to 1990. The results of the
K-S test suggest there were no statistically significant
differences in methodological quality sub-scale
scores or the overall quality index based on year of
publication (reporting, K-S Z=1.12, p=.17,
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r=.23; external validity, K-S Z=.68, p=.75, r=
.14; internal validity-bias, K-S Z=.75, p=.63,
r=.16; internal validity-confounding, K-S Z = .46,
p=.99, r=.10; overall quality rating, K-S Z=.93,
p=.35, r=.19). Examining the effect size » (calcu-
lated as <) and interpreting based on Cohen’s
(1988) guidelines, a small to moderate effect was
evident for reporting and the overall quality rating.

Methodological qualiry: Differences by journal

Table IX presents the mean methodological quality
ratings by journal of publication. Due to a number of
journals being represented by only one study,
comparisons were made only between JFD and
JSLHR (JSHR), the two most frequently represented
journals in the studies reviewed. The results of the K-
S test suggest there were no statistically significant
differences in methodological quality sub-scale scores
or the overall quality index based year of publication
(reporting, K-S Z=.683, p=.74, r=.20; external
validity, K-S Z=.488, p=.97, r=.14; internal
validity-bias, K-S Z=.34, p=.34, r=.10; internal
validity-confounding, K-S Z =.390, p=.998, r=".11;
overall quality rating, K-S Z=.439, p=.99, r=.13)
(see Table X). Examining the effect size r
and interpreting based on Cohen’s (1988)
guidelines, small effect sizes were evident with the
exception of a small to moderate effect size for
reporting.

Discussion

Interest in the application of clinical research has
emerged with growing attention to primary research
on issues of both internal and external validity as
measures of research quality. Over the years, the
components, nature, and role of various research
methodological considerations in the development,
implementation, and evaluation of clinical research

Table VII. Mean (SD) quality ratings by research design and K-S test results.

Research design Results
Quality category (maximum score) RCT (n=15) QED (n=17) K-SZ P r
Reporting (10) 8.69 (1.30) 6.86 (1.35) 1.16 .13 .24
External validity (3) 1.13 (.89) 1.00 (.58) .65 .79 .14
Internal validity-bias (7) 4.88 (.89) 3.71 (1.11) .95 .33 .20
Internal validity-confounding (6) 3.44 (1.31) 1.00 (1.29) 1.48 .03 31
Quality index (26) 18.13 (2.73) 12.57 (2.57) 1.75 .004 37

Table VIII. Mean (SD) quality ratings by age group and K-S test results.

Age group Analysis summary
Quality category (maximum score) Child (n=13) Adult (n=10) K-Sz P r
Reporting (10) 8.38 (1.61) 7.80 (1.48) .64 .81 .13
External validity (3) 1.23 (.73) .90 (.88) 59 .88 12
Internal validity-bias (7) 4.46 (.88) 4.60 (1.35) .29 1.00 .06
Internal validity-confounding (6) 2.15 (1.57) 3.40 (1.71) .81 .54 17
Quality index (26) 16.23 (3.68) 16.70 (3.92) .48 .98 .10
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Table IX. Mean (SD) quality ratings by year of publication and Kruskal Wallis test results.

Year of publication

Results

Quality category (maximum score) 1969-1979 (n=5) 1980-1989 (#=8) 1990-1999 (r=3) 2000-2008 (n="7) 12 p 2

Reporting (10) 7.40 (1.67) 7.50 (1.61) 8.00 (1.00) 9.43 (.79) 7.64 .05 .35
External validity (3) 40 (.55) 1.13 (.83) 1.33 (.58) 1.43 (.79) 533 .15 .24
Internal validity-bias (7) 4.40 (.55) 4.38 (1.60) 4.00 (1.00) 5.00 (.58) 339 34 .15
Internal validity-confounding (6) 3.20 (1.10) 2.88 (2.17) .67 (1.15) 3.00 (1.29) 494 .18 .22
Quality index (26) 15.40 (1.67) 15.89 (5.11) 14.00 (3.00) 18.86 (1.95) 571 .13 .26

Table X. Mean (SD) quality ratings by journal.

Journal
Quality category (maximum score) IJLCD & BJDC** (n=3) JBT&EP** (n=3) JFD (n=5) JSLHR & JSHR** (n="17)
Reporting (10) 7.67 (2.08) 8.00 (1.00) 7.60 (2.07) 8.71 (1.11)
External validity (3) .67 (.58) .67 (1.15) 1.40 (.55) 1.00 (.82)
Internal validity-bias (7) 4.00 (1.73) 4.00 (0.00) 4.60 (1.14) 4.29 (.76)
Internal validity-confounding (6) 2.67 (2.52) 4.00 (1.00) 1.60 (1.14) 2.14 (1.77)
Quality index (26) 15.00 (5.58) 16.67 (2.08) 15.20 (3.96) 16.14 (3.44)

*Standard deviations are not reported for journals in which only one study is published.

**These journals were merged to form the first listed.

in the area of stuttering have been enumerated,
recommended, and supported as important elements
of clinical research in the field of speech-language
pathology in general and in stuttering intervention
specifically. The purpose of the present study was to
conduct an assessment of the quality of research in
the area of stuttering treatment with an accepted
system of evaluation, namely the Downs and Black
(1998) checklist. Specifically, we identified 23
studies that met the inclusion criteria for clinically
controlled trials using the most rigorous group
research designs, RCT and QED. A double coding
system was conducted for each study and categories
of research quality were summarized. The discussion
of the findings and their implications will be
organized as follows: Study Characteristics, Report-
ing Outcomes, External Validity Outcomes, Internal
Validity Outcomes, Implications for Research, and
Implications for Clinicians.

Study characteristics

While over one-half of the 23 studies retrieved for
this paper were RCTs (n=16), the total number of
studies was surprisingly modest. Given the long
history and tradition of stuttering research in the field
of speech-language pathology, to find only 23 total
controlled clinical trials reporting stuttering treat-
ment efficacy results was unexpected. We would
argue that, at least as a general rule, it would seem
that the research to practice gap has not been
substantially impacted. The one bright spot in the
research design characteristics is the number of
studies reporting treatment efficacy. A total of six
of the 13 child-focused studies employed the
Lidcombe Program. Some critics might argue that
the majority of these studies originated with re-

searchers directly connected to the Lidcombe Pro-
gram development and promotion, thus allowing for
a potential reporting bias. We would suggest that
while more studies generated by independent re-
searchers are certainly desirable, the body of efficacy
work using the Lidcombe Program is among the
most rigorous and methodologically sound of any of
the stuttering efficacy treatment research identified
for this study. Further, we would suggest that it is up
to other researchers to conduct the research needed
to challenge or validate the existing findings of the
Lidcombe Program. If treatment is the ultimate goal
of the body of evidence in a discipline, it seems that
there should be substantially more studies assessing
the impact of a treatment than reflected in 23 studies
over more than 75+ years of published research in
the field of stuttering.

Another point of interest, the production/publica-
tion of efficacy research in stuttering treatment,
suggests that the influence of evidence-based practice
in the past decade has had little impact on clinical
treatment production. As seen in Table VI, the
number of studies published has remained relatively
constant over the past five decades. Additionally the
fact that the published work is available in at least 10
different professional journals and with no journal
publishing more than ~ 25% of all the included work
suggests that the number of outlets for publication is
quite varied, with no single source serving as the
primary outlet.

Lastly, when we consider the study characteristics
results, the presence and impact of study design
provide substantial statements regarding both the
quality and feasibility of the efficacy research. The
fact that about two-thirds of the clinically controlled
trials were RCT's and that the overall methodological
quality scores were significantly superior to the QED



studies suggests that it is possible to conduct high
quality gold standard research (i.e., RCT) in spite of
the often heard complaints of the difficulty and ethics
of experimental research.

Reporting outcomes

The results of the quality ratings for reporting
suggest that studies were clear in their presentation
of the basic participant characteristics, study out-
comes, and descriptions of the intervention. This
should not be understood to suggest that this level
of reporting was sufficient for study replication, but
the reporting of these characteristics at least met a
minimal level of information in order to be able to
assess the clinical application of the findings. For
example, all the studies presented basic informa-
tion on the participants of the study that included
age and gender breakdowns for the experimental
group. In some cases the information was more
specific such as mean ages and/or age ranges of
each group while in other studies these data were
also broken down by gender or treatment/control
group status.

The issues that received the lowest reporting
quality scores for the 23 studies were typically those
that addressed design quality factors such as parti-
cipant variability, probability levels, and participant
attrition. The finding that one-third of the studies
did not report estimates of variability (e.g., standard
deviation) coupled with the reporting of actual
probability values for the main outcomes by only
32% of the studies means that the reader would be
unable to readily verify calculations of group
differences or assess the magnitude of treatment
impact (i.e., effect size).

The explication of the participant attrition was
deemed inadequate in over 25% of the studies. That
is, the author(s) did not provide an explanation of (1)
the characteristics of participants who withdrew from
the study, (2) the attrition rates across the experi-
mental or comparison conditions, or (3) the reasons
for participant attrition. While the presence of
attrition is not necessarily a fatal research flaw, the
absence of reporting and accountability for the
reasons and participant characteristics for those
dropping out of the study poses a potential problem
with respect to the efficacy of the treatment.

External validity

The ability to use the data from these studies for
clinical implementation decisions may be signifi-
cantly impacted by the lack of specificity regarding
the recruitment and representativeness of the sample
participants to the population from which they were
drawn. Certainly it would seem reasonable to know
whether or not the participants were reflective of the
larger population of participants from which the
individual study participants were drawn in order to
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understand the level of population generalization
possible from the outcomes measured.

While one might be willing to accept a less
exacting description of the population characteristics
represented by the participating individuals, 35% of
the studies did not give explicit enough information
to confidently note the treatment setting or context.
That is, one-third of the studies did not indicate
whether participants were, for example, treated in a
clinic, school, hospital, or private practice.

Internal validity-bias/confounding

The quality scores of the internal validity-bias sub-
scale indicated that over one-half of the studies did
not report assessor blinding or treatment fidelity as
part of their study summary. The absence of assessor
blinding is recognized as particularly troublesome as
a substantial source of study bias. The knowledge of
which participants received the treatment of interest
provides a potential for the assessor to anticipate
responses, encourage/solicit a particular type or
range of responses, or suppress certain responses.
In any case, without blinding during the measure-
ment of the dependent variable, the potential for
assessor bias can be a detractor from the accuracy of
the measurement of treatment effects.

A prime method for dealing with potentially
confounding factors such as attrition is the use of
the intent to treat analysis. That is, all participants
allocated to the experimental or comparison con-
dition are included in the post-treatment analysis.
In fact over 60% of all studies either used the
intent to treat approach or accounted for the loss
of participants through some statistical correction.
While this should be expected for small sample
and short-term treatment studies, the intent to
treat analysis may provide a more realistic assess-
ment of the treatment effects when applied to a
real world clinical setting.

One of the positive findings from the summary of
internal validity bias was the lack of ‘data dredging’,
the use of unplanned post-hoc analyses such as sub-
group or moderator analyses. All but one study either
reported in the method section that a post-hoc
analysis was planned and would be conducted as part
of the impact of treatment analysis or no post-test
analyses were anticipated or conducted. This ab-
sence of data dredging suggests that researchers in
the area of stuttering treatment research have
considered in advance the potential impact of known
independent variables that should be considered as
explanatory or moderator variables in assess treat-
ment efficacy.

Implications for research

There are a number of implications for research and
research reporting based on the results of this study.
These include implications for researchers (and
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perhaps more importantly for those who train
researchers) as well as publishing outlets.

First, let us address implications for those who
train researchers. As noted previously, designing
rigorous studies to examine efficacy of stuttering
treatments, including randomized controlled trials, s
feasible. Other elements that suggest a rigorous
research design, such as blinding assessors, evaluat-
ing treatment fidelity, and recruiting participants
from a known population, among others, are also
feasible. Feasibility obviously does not equate to
implementation in practice. For those who educate
researchers, therefore, ensuring that graduate stu-
dents are prepared to evaluate research to determine
its rigour and to conduct rigorous research that
employs essential research design features is essen-
tial. This includes training for graduate students in
how to evaluate and critique research. This also
includes training for graduate students in how to
design and implement rigorous randomized con-
trolled trials and quasi-experimental designs as well
as how to apply appropriate and sophisticated
statistical procedures to analyse the resulting data.

Secondly, there are implications for researchers.
Designing studies that provide meaningful results
that can be applied with some degree of confidence is
essential. How this can be insured rests in part on
those that train these researchers (as mentioned
previously) and those whose outlets the researcher
may be attempting to use to disseminate the results
of their studies (as discussed in the next paragraph).
Another implication for researchers is reporting with
transparency and ensuring that results disseminated
are presented with clarity and with sufficient detail so
that the reader fully understands the implications of
the results (e.g., to whom the results can be
generalized, threats to internal validity, practical
significance, and more). This is especially important
for clinicians, who may ultimately be making clinical
decisions based on this research.

Third, there were a number of areas of concern
cited. Although this suggests there may be a lack of
rigour in some of the studies, it may also be the
case that there was an oversight in reporting key
information. Although recommendations for re-
porting are provided in, for example, the Publica-
tion Manual of the American Psychological Association
(2010), journal editors and their respective re-
viewers have an increased responsibility in ensuring
that the critical methodological pieces of informa-
tion are provided in sufficient detail in the manu-
scripts that they review. This may require
additional methodological reporting guidelines im-
posed by journals. A template for their creation
could be based very easily on the items in the
Downs and Black (1998) checklist, for example.
This may also require some training of journal
reviewers to ensure that the reviewers understand
the standards imposed by the journal to ensure
only rigorous research is published.

Implications for clinicians

There are also a number of implications for
clinicians based on the results of this study. First,
and in relation to efficacy of treatment for
stuttering, there exists a limited number of studies
(and even fewer that possess a large number of
quality methodological traits) on which decisions
about treatment can be made. Second, there are
still consistent gaps in application of the most
rigorous design methodologies. The consistent
absence of such rigour across a body of research
makes the usefulness of the results and treatment
methods difficult. In other words, there is still
room for improvement in translating research to
practice, and clinicians must be able to critically
evaluate research to determine its usefulness and
applicability—thus potentially impacting the quality
of the clinical decisions that are based on that
research.

Another issue for the clinician is the ability to
implement an intervention effectively if there is
inadequate reporting of critical information. For
example, the data from this study indicated that 56%
of the studies did not report sufficient information
regarding intervention compliance. If the clinician
does not know how the treatment was conducted in
the research setting, how will they have confidence
that their attempt to implement the same program is
in fact the same program? The question is one of
fidelity of intervention or intervention compliance.
The issue of fidelity of intervention represents a
relatively new and important dimension of consid-
eration for the evaluation of quality treatment
research. Not only is an adequate description of
what was designed and implemented in the study
important, but also whether or not the researchers
adhered to the description.

In summary, the data presented in this study of
research quality in stuttering intervention offers a
focused spotlight on issues important to both
researchers and clinicians. It is clear to us that these
data and their interpretation reflect a growing need
for greater attention to treatment research methodol-
ogy by both researchers and clinicians so that clinical
applications and decisions that are based on that
research have the strongest possible scientific base of
support. In the end, treatment research cannot be
effective unless researchers approach the research
with the highest level of scientific rigour. Nor can
clinicians deliver effective research without under-
standing the scientific bases of the treatment and
related discipline. We would suggest that the evi-
dence-based practice model provides an appropriate
environment to bridge the researcher—clinician gap.

Pam Enderby’s influence

While this paper is topic specific to the area of
stuttering, the experience and driving concept behind



it as mentioned at the outset lies in the prime question
“what works?”’ One of the hallmarks of much if not all
of Dr Enderby’s professional efforts whether as a
clinician, teacher, scholar, or administrator have been
focused on answering the question ‘“what works?”> Dr
Enderby has never suggested that the answer to “what
works?”” was simple or easily accessible (Enderby,
2004; Enderby & Emerson, 1995), but she has
suggested that task is required as a matter of
professional integrity and relevancy. Our effort in this
paper was to assess one dimension of the important
work of research—design quality. We sought to
demonstrate one approach to shedding light on the
design quality that would have a substantial bearing on
the way in which researchers construct and clinicians
evaluate research addressing the ‘“‘what works?”
question. Our point is not to offer a platform for
criticizing studies or authors for their work, but to
draw attention to what some have viewed as critical
issues of research design quality that would make the
application of the findings meaningful in clinical
practice. We believe Pam Enderby has precisely the
correct perspective with regard to research in the field
of communication disorders when she says, ‘“The real
answer is not to conduct more or less of each type of
research but to conduct better research” (Enderby &
Emerson, 1995, p. 172).
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