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Introduction 

Difficulty in swallowing referred to as dysphagia affects 1 out 
of  every 25 individuals annually [1]. Individuals identified with 
dysphagia not only include adults in acute and chronic care fa-
cilities [2] but also pediatric population. Cichero and Altman [3] 
estimated the annual hospital cost associated with dysphagia to be 
USD 547 million. This suggests an increased economic burden on 
the healthcare system. The strong relationship between swallow-
ing function, nutritional status and health outcome suggests the 
significance of  appropriate dysphagia management [2]. With the 
ever-increasing cost associated with dysphagia management, the 

importance of  evidence-based treatment in dysphagia cannot be 
underestimated. Speech-language pathologists (SLPs) are health 
care professionals who play a major role not only in assessment 
and diagnosis of  dysphagia, but also in treatment [4]. Despite 
significant advancements in dysphagia intervention over the past 
few years [5], a relevant question that remains to be answered is 
how much treatment for dysphagia is considered to be sufficient. 
Studying optimal treatment intensity is fundamental to practice of  
speech-language pathology [6], and SLPs have frequently debated 
the optimal intervention intensity for dysphagia with limited suc-
cess.

Multiple approaches have been employed by previous studies to 
determine treatment intensity in speech-language pathology. For 
example, Bhogal, Teasell and Speechley [7] estimated treatment 
intensity by counting the number of  hours of  therapy per week. 
Whereas, Brandel and Loeb [8] determined treatment intensity by 
counting the number and duration of  sessions per week. Treat-
ment intensity cannot be determined merely by counting the 
number of  hours or number of  intervention sessions, as different 
factors needed to be accounted for while determining treatment 
intensity. Warren, Fey, & Yoder [9] recommended a holistic model 
for determining treatment intensity in speech-language pathology. 
Warren et al. suggested five variables to be taken into account to 
determine treatment intensity. The five variables are dose, dose 
form, dose frequency, total intervention duration, and cumulative 
intervention intensity. Dose form refers to the activity that con-
tain the active ingredients of  intervention. For example, slowing 
down the patient’s rate of  feeding (active ingredient) during dys-
phagia therapy. The number of  times an active ingredient is deliv-
ered within an intervention session is referred to as the dose (e.g., 
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100 swallowing trials during a 60-minute therapy session). It is im-
portant to quantify the session duration to determine dose. Dose 
frequency can be estimated based on the number of  intervention 
sessions that are provided per unit time. (e.g., 3×day, 6×week, 
8×month).  The total time period of  intervention is referred to as 
the total intervention duration (e.g., 8 weeks, 6 months). Finally, 
the product of  dose, dose frequency, and total intervention dura-
tion yields cumulative intervention intensity.

A handful of  studies in the past have investigated treatment out-
comes in dysphagia as a function of  treatment intensity [e.g.,10, 
11]. But the results have been equivocal in terms of  optimal treat-
ment intensity required for dysphagia intervention. For example, 
McCullough et al. [10] found that patients with dysphagia treated 
using the Mendelsohn maneuver 10 times a week (approx.) for 
two weeks demonstrated considerable improvement in their swal-
lowing function. On the other hand, Bakhtiyari et al. [11] found 
that when patients with dysphagia were treated using traditional 
behavioral intervention approaches for 3-times a week for a total 
period of  3-months, the patients showed considerable improve-
ment.

Even though determining optimal treatment intensity for dyspha-
gia intervention is challenging, it is essential to pursue this line 
of  research to promote evidence-based practice (EBP) in man-
agement of  dysphagia. EBP aims at integrating clinical expertise, 
best evidence and client/patient/caregiver perspectives [12]. Cur-
rently, the optimal treatment intensity required for successfully 
treating patients with dysphagia remains unknown. So, the current 
study aimed at systematically reviewing past studies that investi-
gated treatment intensity in patients with dysphagia, and also to 
evaluate the methodological quality of  these studies using a vali-
dated assessment tool. To our knowledge this is the first study to 
systematically review previous literature on treatment intensity in 
behavioral management of  dysphagia. The current study adopted 

the model recommended by Warren et al. [9] to investigate exist-
ing evidence regarding behavioral treatment intensity for dyspha-
gia.

Method

To maintain transparency and replicability, the current study fol-
lowed the guidelines of  Preferred Reporting Items for Systematic 
reviews and Meta-Analyses (PRISMA) [13]. The PRISMA flow 
chart is depicted in Figure 1 (adapted from [13]).

Identification

Search process: A systematic literature search was conducted 
by the second author using the following databases: Web of  Sci-
ence, MEDLINE, ProQuest, PubMed, Science Direct and Goog-
le Scholar. In addition, the first and second authors manually 
searched for relevant articles in the appropriate journal collections 
of  the authors’ University library website. The search terms com-
prised of  16 different combinations of  keywords. Each of  the 16 
combinations of  keywords was entered into each of  the above-
mentioned databases to conduct the literature search. The initial 
exhaustive search yielded a total number of  50,192 articles includ-
ing the one article that was obtained through manual search. Only 
one article was obtained through manual search. The details of  16 
combinations of  keywords are mentioned in appendix.

Screening 

Inclusion criteria: Studies involving human participants pub-
lished prior to August 2015 in peer-reviewed journals were includ-
ed in this review. Longitudinal studies with and without control 
groups, cross-sectional studies with and without control groups, 
single case-experimental design studies (SCEDs), one-shot pre-
post designs, and randomized controlled studies published in 
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Figure 1. Schematic representation of  the search process (adapted from Preferred Reporting Items for Systematic reviews 
and Meta-Analyses (PRISMA) [13]). RCTs = randomized-controlled trials.
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English were considered for this review. Only studies that offered 
evidence about treatment intensity in behavioral management of  
dysphagia (irrespective of  the etiology) were included in the cur-
rent review.

Exclusion criteria: Studies that focused on other types of  in-
tervention for dysphagia (e.g., transcranial magnetic stimulation, 
surgery) were excluded from this review. Opinion articles, letters 
to editors, commentaries and review articles were not considered 
for this study.

A total of  175 duplicate articles obtained during the search pro-
cess were excluded from 50,192 articles. The remaining 50,017 
articles were screened by applying inclusion and exclusion criteria 
to their title and abstracts. This resulted in exclusion of  49,989 
articles. The remaining 28 full-text articles were assessed for eli-
gibility. 

Eligibility

The second author read the 28 articles thoroughly and eliminated 
another 23 articles. The full-length articles were eliminated due to 
following reasons: (1) commentaries or opinion articles on dys-
phagia treatment, (2) tutorials, (3) systematic reviews, (4) did not 
focus on behavioral treatment of  dysphagia, (5) did not provide 
adequate information on behavioral treatment intensity of  dys-
phagia, and (5) were survey articles. Finally, only 5 articles met the 
inclusion criteria and were included in the review.

Methodological assessment of  the eligible studies

The methodological quality of  the five studies was evaluated using 
a standardized tool called PEDro-P scale [14]. The PEDro-P scale 
was adapted from the original PEDro scale [15].The PEDro-P 
scale was designed to evaluate the external and internal validity of  
randomized controlled trials (RCTs) and non-randomized con-
trolled trials (NRCTs). The scale takes 11 criteria into considera-
tion in determining the external and internal validity of  a study. 
The first criterion on the scale (“eligibility criteria”) is related to 
external validity. Criteria 2-9 evaluates the internal validity of  a 
study by considering a number of  variables such as random al-
location, concealment of  allocation, similarity of  the groups at 
baseline, blinding of  subjects and therapists, and so forth. The 
last two criteria evaluate the interpretability by checking for be-
tween-group statistical comparisons and if  both point estimates 
and variability measures are reported. Each criterion on the scale 
is awarded a score of  either “1” (if  the study meets that criterion) 
or “0” (if  the study does not meet that criterion). Only criteria 
2-11 are scored, so the maximum score a paper can achieve on the 
PEDro-P scale is “10” [14].

It is important to note that PEDro-P scale is exclusively used for 
rating the methodological quality of  a study. A high score on the 
PEDro-P scale only indicates that the internal validity of  the study 
is not compromised, and the score should not be used to make 
judgments or decisions about clinical practice. Papers receiving a 
score of  5 or more on the PEDro scale are considered to be of  
moderate to high methodological quality [16]. To become familiar 
in using the PEDro-P scale, both the authors attended a free on-
line training session that was hosted on a speech-language pathol-
ogy practice database website called “speechBITE” (http://www.
speechbite.com/training/?page_id=2), which trained researchers 
to evaluate RCTs and NRCTs using the PEDro-P scale. After the 

training session, both the authors independently evaluated each 
of  the five articles using the PEDro-P scale. Each study earned 
a point for a specific criterion on the scale only if  it presented 
clear evidence regarding that criterion. After evaluating the five 
articles, both the authors compared the cumulative scores of  each 
of  the five articles. There were disagreements with regard to the 
methodological quality assessment of  2-3 criteria on the PEDro-
P scale in each study. These disagreements were clearly discussed 
and resolved, and a final score was assigned to each of  the five 
articles with complete consensus.

The research design and evidence level of  each of  the five studies 
was determined based on the published guidelines of  the Ameri-
can Speech-Language-Hearing Association [17]. These evidence 
levels are categorized as: level Ia for well-designed meta-analysis 
of  >1 randomized controlled trial; level Ib for well-designed ran-
domized controlled study; level IIa for well-designed controlled 
study without randomization; level IIb for well-designed quasi-
experimental study; level III for well-designed non-experimental 
studies, including correlation and case studies; and level IV for ex-
pert committee report, consensus conference, clinical experience 
of  respected authorities. Again, both the authors independently 
assigned an evidence level for each of  the five studies. Disagree-
ments (n = 2) were discussed and resolved with complete con-
sensus.

Results

Of  the 5 articles included in the current review, two articles em-
ployed parallel-group RCTs, one article used a retrospective de-
sign, one article used one-shot pre-post design, and finally one 
article employed a cross-over RCT design. The details of  the five 
studies are discussed below. Specifically, information on nature of  
treatment, participants recruited, variables of  treatment intensity 
that were manipulated, strengths and weaknesses, evidence level, 
and research design employed for each of  the five studies are pre-
sented.

Study 1

McCullough et al. [10] investigated the outcomes of  an intensive 
treatment regime of  Mendelsohn maneuver in 18 post-stroke 
patients. The Mendelsohn maneuver is a swallowing maneuver 
used specifically to treat patients with reduced laryngeal excur-
sion and limited cricopharyngeal opening. This maneuver requires 
the patient to hold his/her larynx in an elevated position (either 
using the hand or neck muscles) for an extended period of  time 
during a voluntary swallow [18]. Eighteen post-stroke patients di-
agnosed with dysphagia who were recruited through convenience 
sampling participated in this study. The inclusion criteria for the 
participants were each participant had to be on some form of  
restricted diet and had to demonstrate at least a minimum amount 
of  swallow with some material passing through the upper esopha-
geal sphincter (UES). The onset of  stroke for each patient ranged 
from 6 weeks to 22 months post-stroke (M = 9.5 months) at the 
time of  participation. The baseline swallowing function of  each 
patient was assessed through videofluoroscopic swallowing stud-
ies (VFSS). Each patient was randomly assigned to one of  the two 
treatment groups. Group A received two weeks of  treatment fol-
lowed by two weeks of  no treatment (BBAA). This arrangement 
was reversed in case of  group B (AABB).

http://www.speechbite.com/training/?page_id=2
http://www.speechbite.com/training/?page_id=2
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During the treatment weeks, the first day was spent demonstrating 
and teaching the Mendelsohn maneuver to the patients by making 
use of  surface electromyography feedback. Thus, the dose form 
was Mendelsohn maneuver. The actual treatment started from the 
second day. The patients were seen twice a day, with each session 
lasting between 45-60 min with a 2-3 hour break between the two 
sessions. The treatment dose on each day was 60-80 swallows (de-
pending on the participants’ ability). The dose frequency during 
the first week of  treatment was 8 sessions (as the first day was 
used for demonstration of  the Mendelsohn maneuver), but the 
dose frequency during the second week was 10 sessions. The total 
intervention duration was 2 weeks. So the cumulative intervention 
ranged from 540-720 swallows (depending on the participants’ 
ability) using Mendelsohn maneuver. VFSSs were conducted at 
the end of  each week through the end of  4-week period. To as-
sess the effect of  Mendelsohn maneuver on hyolaryngeal excur-
sion, the primary outcome measures were: (1) duration of  hyoid 
maximum anterior excursion” (DOHMAE), (2) duration of  hyoid 
maximum elevation (DOHME), and (3) duration of  UES opening 
(DOUESO). The secondary duration measures were pharyngeal 
response duration, oral transit duration, pharyngeal transit dura-
tion, and standard duration. In addition, the quality of  each swal-
low was assessed using standardized swallowing scales (e.g., pen-
etration-aspiration scale). The principal investigator analyzed the 
data from tapes and DVDs that recorded the VFSS. The names 
of  all the participants on the tapes and DVDs were replaced with 
deidentifying numbers that corresponded to participants. This en-
sured the blinding of  the assessor to participant’s identity.

The authors compared the mean values of  each of  the three 
duration measures (i.e. DOHME, DOHMAE, DOUESO) at 
the baseline phase to one-week post-treatment, two-weeks post-
treatment, one-week of  no-treatment, and two-weeks of  no-
treatment using ‘t’ test for independent groups. The authors also 
analyzed the combined duration measure values of  both the treat-
ment groups (groups A and B) at the end of  treatment weeks as 
well as no-treatment weeks. The results revealed that DOHME 
and DOHMAE values were significantly different at the end of  
2-weeks treatment phase in comparison to the baseline. However, 
these measures were not statistically different between the baseline 
and at the end of  no-treatment phase. With regard to DOUESO, 
there were no statistical significant differences between the base-
line phase and at the end of  the treatment phase as well at the end 
of  no-treatment phase. The authors just reported the mean values 
of  all the other measures at baseline, end of  no-treatment, and at 
the end of  treatment phases. The descriptive results did not reveal 
significant improvement in swallowing physiology. In fact some 
measures got worse at the end of  no-treatment phase, suggesting 
that there was no maintenance of  treatment effects.

This study was a preliminary investigation of  the effects of  treat-
ment intensity of  Mendelsohn maneuver in improving swallow-
ing physiology in post-stroke. Even though the findings of  this 
study suggest that 540-720 swallows using Mendelsohn maneuver 
can improve hyolaryngeal excursion, it remains to be investigated 
if  there are maintenance effects from this treatment regime. The 
findings of  this study are confounded by several external vari-
ables such as heterogeneity of  participants, lack of  treatment fi-
delity, and lack of  use of  inferential statistical measures. Another 
disadvantage concerned the nature of  one of  the analyses. As 
mentioned before, the authors compared the baseline measures 
to one-week post-treatment, two-week post-treatment, one-week 
of  no-treatment, and two-weeks of  no-treatment. As the no-

treatment weeks occurred after treatment weeks in about half  
the cases, the findings of  the no-treatment weeks could have 
been influenced by the prior two weeks of  treatment.Consider-
ing the variables that confounded the internal validity, this study 
obtained a “2” on the PEDro-P scale. As this study employed 
a randomized-controlled trial using crossover design, it was as-
signed to have level Ib evidence.

Study 2

Huckabee & Cannito [19] retrospectively investigated the physi-
ological and functional outcomes of  an intense treatment pro-
gram in 10 patients with chronic dysphagia subsequent to brain-
stem injury. Data for this retrospective study was collected from 
previous medical records, VFSS, and a patient questionnaire. The 
mean onset of  dysphagia among the patients at the beginning of  
treatment was 26.9 months and ranged from 8-84 months. The 
treatment dose form for all the 10 patients was “Outpatient Ac-
celerated Swallowing Treatment Program (OASTP)”, which is an 
intense treatment program developed for patients with chronic 
dysphagia who had limited success with previous treatment(s). 
OATSP involves a combination of  rehabilitative maneuvers such 
as modified Valsalva, the Mendelsohn, Masako, and head-lifting 
maneuvers that are used as deemed appropriate for the physi-
ological needs of  each patient. In addition to the maneuvers, the 
OASTP utilizes surface electromyography as a biofeedback tool 
and is paired with a rigorous home training program. The dose 
frequency of  OASTP includes 2-sessions of  1-hr duration each 
provided every day for five consecutive days. There is a rest pe-
riod of  2-4 hours between the 2-sessions. The total duration of  
OASTP is 1-week, thus amounting to 10 sessions within a 1-week 
period. The home training component requires patients to prac-
tice the maneuvers for three additional sessions of  15 min dura-
tion during the 1-week period. The cumulative intervention could 
not be determined, as the authors did not provide information on 
dose of  OASTP.

The outcome measures were VFSS and the functional evaluation 
of  oral intake. The VFSS were obtained on all the 10 patients 
pre-treatment and immediately post-treatment. The VFSS were 
evaluated using a 9-point rating scale, where “0” represented no 
significant dysphagia and “8” represented profound dysphagia. 
The functional outcome of  oral intake was assessed by making 
use of  a 5-point rating scale, where “1” represented feeding tube 
only and “5” represented oral intake only. The functional evalua-
tion was carried out pre-treatment, immediate post-treatment, at 
a 6-month follow-up period, and at the conclusion of  the study. 
The time period of  obtaining the final functional evaluation rat-
ing varied from 1-4 years among the patients. The pre-treatment 
evaluation revealed that all the 10 patients demonstrated physi-
ologic as well as functional evidence of  dysphagia, with all the 
patients fed via gastrostomy or jejunostomy. The VFSS results 
at the end of  1-week treatment period revealed that there was a 
considerable change in the swallowing physiology in nine out of  
10 patients. The functional evaluation results at the end of  treat-
ment period, at 6-month follow-up and at the termination of  the 
study revealed that except for two patients, the remaining eight 
patients responded favorably to intervention by returning to com-
plete oral intake. The statistical analyses also revealed a significant 
post-treatment effect on VFSS as well as on the functional evalu-
ation of  oral intake.

This study employed a retrospective design. A major limitation 
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of  retrospective design is that it cannot actively manipulate vari-
ables and observe its subsequent effects [20]. This study did not 
provide important information regarding who administered the 
treatment, blinding of  the therapist(s), if  the assessors were blind-
ed to the study, and reliability of  the outcome measures. While 
this study reports findings that are statistical significant, it does 
not report information regarding practical significance (i.e. effect 
sizes). Without knowing the effect size, it is difficult to estimate 
the magnitude of  treatment effect [20]. All the above variables 
reduced the external as well as internal validity of  this study, so it 
was awarded a “2” on the PEDro-P scale. Due to the retrospec-
tive design, this study was considered to have level III evidence.

Study 3

Bakhtiyari et al. [11] studied the effects of  early swallowing inter-
vention in 60 patients with dysphagia subsequent to stroke using 
a prospective single blind RCT design. The authors initially re-
cruited 451 acute stroke patients, but had to exclude several pa-
tients due to multiple reasons, and finally 60 patients participated 
in the study. All the 60 patients were randomly and equally allot-
ted to one of  the three treatment groups based on the time of  
initiation of  swallowing intervention. The three treatment groups 
were: (1) early initiation group (three days post-stroke), (2) medi-
um group (two weeks post-stroke), and (3) late group (one month 
post-stroke). The dose form was traditional behavioral swallow-
ing intervention that included a combination of  compensatory 
and rehabilitative approaches. The compensatory approaches in-
cluded enteral feeding by means of  a nasogastric or percutaneous 
gastrostomy tube, modifying the food consistency, reducing the 
eating rate, postural correction to facilitate bolus transition, and 
maintaining adequate oral hygiene. The rehabilitative approach-
es involved airway-protection maneuvers, oral-motor exercises, 
thermal-tactile stimulation, and Shaker exercise. The authors did 
not provide information on dose. However, the dose frequency 
was 3×week. The total intervention duration was 3 months. Cu-
mulative intervention could not be determined as there was no 
information on treatment dose. The outcome measures were: 
(1) scores obtained in the Northwestern dysphagia patient check 
sheet (NWDPCS), (2) VFSS, (3) scores on functional oral intake 
(FOI) scale, (3) frequency of  pneumonia, and (4) number of  in-
tervention sessions required for improvement in swallowing. The 
post-treatment results of  NWDPCS and VFSS revealed that pa-
tients receiving early intervention (early initiation group) demon-
strated significant recovery over the other two groups. However, 
there were no differences between the medium and late groups.  
The mean number of  sessions required for recovery of  swallow-
ing function in early, medium, and late groups were 10.25, 17.40, 
and 32.3 sessions, respectively. The statistical analysis revealed 
that the number of  sessions required for recovery of  swallowing 
function in early initiation group was significantly lower (10.25 ± 
1.91) than medium (17.40 ± 2.60) and late (32.3 ± 3.2) groups. 
However, there was no information if  there was significant differ-
ence between the medium and late groups.

Although this study employed RCT design, there was lot of  nui-
sance variables that confounded the findings. The intervention 
groups were not similar at baseline with regard to the frequency 
of  pneumonia. The authors consider frequency of  pneumonia as 
one of  the outcome measures, but it is surprising that none of  the 
patients in the early initiation group had pneumonia. There is no 
information regarding the blinding of  therapists and blinding of  
assessors, which can potentially confound the internal validity of  

the study. There is also no information on treatment fidelity. The 
authors considered the scores on FOI scale as one of  the out-
come measures, but did not report any findings related to it. This 
makes us question the necessity of  including scores on FOI scale 
as one of  the outcome measures. Finally, the authors do not re-
port effect sizes of  the three treatment groups, making it difficult 
to estimate the magnitude of  treatment effect between the three 
groups. As the study used a parallel-group RCT, it was assigned 
Ib level evidence. It scored “5” on the PEDro-P scale suggesting 
moderate methodological quality.

Study 4

El Sharkawi et al. [21] investigated the effects of  Lee Silverman 
Voice Treatment (LSVT) on swallowing and voice in eight pa-
tients diagnosed with idiopathic Parkinson’s disease (PD). The age 
of  the participants ranged from 57-77 years and mean age was 
69.8 years. There was no information reported about the onset 
of  PD for the participants. LSVT is an intense treatment program 
based on principles of  motor learning and is designed for treat-
ing speech and voice deficits associated with PD [21]. The dose 
form of  LSVT is sensory retraining and instructions encouraging 
the patients to think loudly. The exact dose of  LSVT is often not 
reported [22, 23]. The dose frequency of  a typical LSVT program 
is 4-times per week. The duration of  each individual session is 
around 50-to-60 min. The total duration of  LSVT is 4-weeks. In 
addition to receiving LSVT, patients also complete 5-to-10 min 
of  homework exercises on treatment days and 20-to-30 min on 
non-treatment days [22]. It is difficult to determine the cumula-
tive intervention of  LSVT due to unavailability of  data on dose. 
The authors of  this study investigated the effects of  LSVT us-
ing a one-shot pretest-posttest design. The voice and swallowing 
function of  all the patients who participated in the study were 
evaluated pre as well as post-treatment. The swallowing evalua-
tion included motility and temporal measures that were assessed 
using VFSS during consumption of  different boluses. The mo-
tility measures were assessed by having the assessors review the 
videotape of  each swallow in slow motion. Assessment of  tem-
poral measures involved making note of  several parameters such 
as oral transit time, pharyngeal transit time, pharyngeal delay time, 
and so forth. A global swallow measure referred to as the “oro-
pharyngeal swallow efficiency” measure was determined through 
a formula that included various motility and temporal parameters. 
Assessment of  voice involved measuring the sound pressure level 
(SPL) during reading and sustained phonation as well as measur-
ing the mean fundamental frequency (F0) during reading. Patients 
were also asked to self-evaluate their voices before and after treat-
ment using visual analogue scale and voice handicap index.

Comparison of  pre and post-treatment results with regard to 
swallowing revealed that even though several motility measures 
improved, functional swallow continued to be affected (and even 
got worse) post-treatment across different boluses in many pa-
tients. The authors reported the improvement in motility param-
eters using descriptive statistics. The results of  temporal measures 
revealed that there was a significant improvement of  oral transit 
time post-treatment only during consumption of  3 ml liquid bo-
lus and pudding (paste). The oral residue percentage significantly 
improved post-treatment only during consumption of  3 and 5 
ml liquid boluses. Finally, the oropharyngeal swallow efficiency 
improved post-treatment only during drinking of  barium liquid 
from a cup. There were no other significant improvements. With 
regard to the voice, comparison of  pre and post-treatment results 
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revealed that there was significant improvement of  SPL during 
sustained phonation as well as reading tasks. The F0 also signifi-
cantly improved during the reading tasks. However, there was no 
improvement in patients’ self-rating of  their voices.

The effects of  LSVT on improving vocal function in patients 
with PD are well known [22]. This was a pilot study to investigate 
if  the beneficial effects of  LSVT can be extended to swallowing 
as well. The authors minimized the influence of  external vari-
ables by blinding the assessors to the nature of  data, excluding 
the therapists from assessment and there was no patient attrition. 
However, the authors did not perform reliability of  the assessed 
data and did not provide information on treatment effect size. 
In addition, results revealed that there was improvement in only 
certain swallowing outcome measures. Based on these findings, 
the beneficial effects of  LSVT on improving swallowing func-
tion in individuals with PD can be only speculated. The nature 
of  research design and a small number of  participants limit the 
generalization of  the results of  this study. As this study used a 
one-shot pre-post design without a control group, it was assigned 
IIb evidence level. The study was awarded a score “2” on the 
PEDro-P scale suggesting poor methodological quality as it failed 
to control variables that confounded the internal validity.

Study 5

Carnaby, Hankey, and Pizzi [24] investigated the effect of  treat-
ment intensity on recovery of  swallowing function in patients 
post-stroke. A total of  3,227 patients with suspected clinical 
stroke were screened for inclusion in the study. The inclusion 
criteria were: (1) a diagnosis of  stroke within seven days post-
onset by the attending clinician, (2) clinical diagnosis of  dysphagia 
by the study speech-language pathologist, (3) no prior history of  
swallowing treatment, and (4) no prior surgery of  the head or 
neck. Several patients has to be excluded as they failed to meet the 
inclusion criteria. Finally, 306 patients met the inclusion criteria. 
These 306 patients were equally and randomly allotted to one of  
the three treatment groups: usual care group, high-intensity group, 
and low-intensity group. The patients and the study speech-lan-
guage pathologist were not concealed to the treatment allocation. 
In usual care group, patients received intervention from attending 
physicians as per usual practice. Physicians referred patients to 
the hospital speech-language pathologist(s) only if  it was deemed 
necessary. If  these patients received intervention, the dose form 
was supervision and precautions for safe feeding and swallowing 
(e.g., slowed rate of  feeding). Due to the inconsistent nature of  
intervention received by the patients, dose and dose frequency 
could not be determined. The dose form for the low-intensity 
group was environmental modifications for feeding and swal-
lowing such as upright positioning for feeding, safe swallowing 
advice, and appropriate dietary modification under the direction 
of  the study speech-language pathologist. The dose frequency 
was 3×week, the total treatment duration was 1-month (or less 
if  the patients were discharged earlier than that). In high-intensity 
group, the dose form consisted of  direct swallowing exercises 
such as effortful swallowing and supraglottic swallow technique 
and appropriate dietary modifications under the supervision of  
the study speech-language pathologist. Treatment was provided 
every working for a month (or less if  the hospital stay was less 
than a month). Considering that the treatment services were 
provided for 5-days a week (excluding the weekends), the dose 
frequency was estimated to be 5×week, and total duration was 
estimated to be 4-weeks. As dose was not reported for low as well 

as high-intensity treatment groups, cumulative intervention could 
not be determined for both the groups.

The primary treatment outcome measure was the proportion of  
the patients who returned to their normal pre-stroke diet within 
6 months after initiation of  treatment. The secondary outcome 
measures include the time duration for patients to return to their 
normal diet, proportion of  patients who had achieved functional 
swallowing or developed one or more swallowing complications, 
and the proportion of  patients who had died or were institution-
alized, or dependent to carry out activities of  daily living. The 
follow-up results at 6-months post-discharge was collapsed for 
both high as well as low-intensity treatment groups (referred to as 
the standard care group) and was compared with the outcomes of  
the usual care group. The results revealed that patients receiving 
standard care demonstrated significant improvement in achieving 
functional swallowing and lesser proportion of  patients exhib-
ited swallowing complications in comparison to patients receiv-
ing usual care. However, the outcome measures related to death, 
institutionalization, and dependency for activities of  daily living 
did not vary as a function of  intensity of  swallowing treatment.

This study used a RCT design, thereby minimizing the influence 
of  nuisance variables. The study followed “intend to treat” ap-
proach, blinded the assessor to treatment allocation, recruited a 
large sample size thereby increasing the power of  the study and 
controlling Type II error probability. However, some of  the major 
drawbacks were, the study speech-language pathologist as well as 
the patients were not blinded to treatment allocation, the study 
was restricted to a single geographical region in Australia which 
limits the generalization of  the results, the authors reported the 
combined data of  high as well as low-treatment intensity groups, 
which masks valuable information related to effects of  high and 
low treatment intensity, and finally, the treatment dose was not 
controlled across the three treatment groups. Even though, the 
duration of  treatment received by standard treatment group was 
more than the usual care group, the usual care group received 
treatment on more number of  days than the standard treatment 
group, which could have confounded the effect of  treatment dose 
on outcome measures. On the PEDro-P scale, this study received 
the highest score “6” in comparison to the other four studies. As it 
employed a parallel group RCT design, this study was considered 
to demonstrate Ib level evidence. The details of  methodological 
quality analysis and evidence level for the five studies included in 
the review are presented in Table 1. The best available evidence 
for behavioral treatment intensity for dysphagia with regard to 
each variable of  treatment intensity is summarized in Table 2.

Discussion

The issue of  treatment intensity has been one of  the most de-
bated topics in speech-language pathology. An appropriate solu-
tion to this ongoing debate is to review the existing evidence for 
treatment intensity across a range of  speech, language, and swal-
lowing disorders, and to identify the potential for future research. 
Although determining optimal treatment intensity is a challeng-
ing line of  research in speech-language pathology, it begs further 
investigation. To our knowledge, this is the first study to review 
evidence for optimal behavioral treatment intensity for dysphagia. 
The five studies that were included in this review differed from 
one another with regard to research design, evidence level and 
methodological quality. It is important to be aware that methodo-
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logical quality and evidence level are only indicators of  external 
and internal validity of  a study, they cannot determine the benefits 
of  a treatment program. For example, it is possible that a certain 
treatment program has positive outcomes in spite of  having mini-
mal scientific evidence.

Of  the five studies, only one study by McCullough et al. [10] pre-
sented sufficient information that allowed us to determine the cu-
mulative treatment intensity. Thus, the existing evidence suggests 
that a cumulative treatment intensity of  540-720 swallows using 
the Mendelsohn maneuver seems to be beneficial for patients 
with pharyngeal dysphagia subsequent to a brainstem stroke. 
But again, this finding should be interpreted with caution. Even 
though, McCullough et al. used a randomized crossover design 
to conduct this study, there were several nuisance variables that 
could have confounded the findings. A major limitation of  this 
study was the approach used by the authors to analyze the data. 

The authors analyzed the data by combining the treatment-no 
treatment as well the no treatment-treatment groups. The carry 
over effects from the treatment phase to the no-treatment phase 
and vice-versa could have influenced the findings to a significant 
extent. Even though, the evidence level for all the studies (ex-
cept Huckabee & Cannito [19] –level III evidence) included in 
this review seemed to be commendable, the findings do not seem 
to benefit clinical practice in dysphagia due to unavailability of  
information on treatment dose, which in turn did not allow us 
to determine cumulative treatment intensity. The question “how 
much therapy is sufficient” can be answered effectively only if  
studies report information on all aspects of  the treatment inten-
sity including treatment dose.

There were also several other key aspects that the reviewed stud-
ies did not account for. All the studies failed to report effect sizes. 
When comparing a treatment and a control group or a pre vs. 

Table 1. Details of  methodological quality analysis using PEDro-P scale and evidence level for the five studies included in 
the review.

Criteria/Study McCullough 
et al. (2012)

Huckabee & 
Cannito (1999)

Bakhtiyari et 
al. (2015)

El Sharkawi 
et al. (2002)

Canaby     
et al (2006)

Eligibility criteria were specified Yes Yes Yes No Yes
Subjects were randomly allocated to 
interventions (inacrossover study, 
subjects were randomly allocated 
an order in which treatments were 

received)

Yes No Yes No Yes

Allocation was concealed No No No No Yes
The intervention groups were simi-
lar at baseline regarding the most 
important prognostic indicators

No No Yes No No

There was blinding of  all subjects No No Yes No No
There was blinding of  all therapists 

who administered the therapy No No No No No

There was blinding of  all asses-
sors who measured atleast one key 

outcome
Yes No No No Yes

Measures of  at least one key 
outcome were obtained from more 
than 85% of  the subjects initially 

allocated to groups

No Yes No Yes No

All subjects for whom outcome 
measures were available received 

the treatment or control condition 
as allocated or, where this was not 
the case, data for at least one key-
outcome was analysed by “inten-

tion to treat”

No No No No Yes

The results of  between- interven-
tion group statistical comparisons 
are reported for at least one key-

outcome

No No Yes No Yes

The study provides both point 
measures and measures of  variabil-

ity for at least one keyoutcome
No Yes Yes Yes Yes

Total score on the PEDro-P scale 
out of  10 (after consensus) 2 2 5 2 6

Evidence level  (after consensus) Ib III Ib IIb Ib
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post-treatment conditions, it is important to report the statistical 
significance between the groups and/or conditions, but it is also 
equally important to report data on practical significance. This 
helps us to determine the magnitude of  differences between the 
groups and/or conditions, if  at all there is a significance differ-
ence between them [25]. One of  the ideal measures to estimate 
practical significance is effect size [26, 27]. So in all the studies, we 
know that there were significant changes between the treatment 
and control groups or between the pre and post-treatment condi-
tions, but we do not know the magnitude of  these differences, as 
the effect sizes were not reported. The next aspect that the stud-
ies failed to consider was reporting the maintenance data. Except 
Carnaby et al. [24] and Huckabee and Cannito [19], all the other 
studies measured treatment outcomes immediately at the end of  
treatment sessions. While this a logical approach to document the 
changes subsequent to treatment, researchers should also con-
sider reporting maintenance data. As patients with dysphagia are 
relearning their lost skills, it is crucial to examine if  the learned 
behavior post-treatment is maintained across a certain time pe-
riod. In accordance with the motor learning literature, if  patients 
with dysphagia demonstrate long-term maintenance of  swallow 
function post-treatment, then that is an indicator of  a permanent 
change in their behavior to swallow safely and effectively [28].
Finally, the methodological quality of  five the studies ranged from 
poor to moderate, questioning the validity of  the findings in these 
studies. Future research should consider addressing these limita-
tions so that we are able to determine optimal treatment intensity 
across different severity levels of  dysphagia.

Conclusion

Although the current review reveals some interesting findings, 
it is obviously not without limitations. First, the current review 
included studies that recruited only patients with dysphagia sub-
sequent to a stroke. Moreover, the patient population across the 
five studies were heterogeneous in regard to the age of  onset of  

dysphagia. Previous research indicates that the treatment intensity 
for head and neck cancer patients with chemotherapy and/or ra-
diation will be different than for acute stroke patients which will 
be different than chronic stroke patients [29, 30]. Unfortunately, 
the search process did not yield any studies that investigated treat-
ment intensity for dysphagia in patients with head and neck can-
cer receiving chemotherapy and/or radiation. So for this reason, 
the findings of  this review need to be interpreted in the context 
of  the studies that were examined.

Second, factors such as nature of  dysphagia intervention, therapy 
goals that are to be achieved, and neural/structural changes that 
occur over the course of  intervention could serve as external vari-
ables preventing the generalization of  the current findings. Prior 
to the initiation of  therapy, it is important for a dysphagia clini-
cian to be aware of  the goals that his/her clients would like to 
achieve [31]. Prior research in exercise science suggests that the 
nature of  intervention should differ based on whether the goal 
is to promote speed, strength, endurance, or a combination of  
these [32]. During the strength training regime, early changes re-
flect the modifications in the way nervous system activates the 
muscles rather than the structural changes in the muscle itself. 
However, as the training progresses, changes appear more to be 
at the level of  structural alterations to the muscle because of  the 
decrease in the contribution of  the nervous system. So it is likely 
that the treatment intensity also differs in response to the neural 
and structural changes over the course of  intervention [31]. As all 
the above three factors can have a bearing on treatment intensity 
in dysphagia, the findings of  the current review should be ex-
trapolated with caution.

Finally, the assessors (both the authors) were not blinded to in-
formation such as the names of  the authors and the published 
dates of  the articles that were reviewed, which could introduce a 
source of  bias. In spite of  these limitations, the current study sys-
tematically reviewed as well as evaluated the rigor of  some of  the 

Table 2. Best available evidence from each of  the five studies with regard to behavioral treatment intensity for dysphagia.

Treatment 
variable/Study

McCullough 
et al. (2012)

Huckabee & 
Cannito (1999)

Bakhtiyari 
et al. (2015)

El Sharkawi 
et al. (2002)

Carnaby   et 
al. (2006)

Dose form Mendelsohn 
maneuver + 
SEMG feed-

back

OASTP Traditional 
behavioral 
swallowing 

intervention

LSVT – 
sensory 

retraining 
and simple 
instructions

Swallowing 
exercises

Dose 60-80 swallows Not reported Not reported Not reported Not reported
Dose frequency 8×1st week 

10×2nd week 
(45-60 min ses-

sions)

10×week (1-hr 
sessions)

3×week (15-
min duration 
sessions at 

home)

3×week 4×week 
(50-60 min 
sessions)

5×week (1-
hr/day)

Total interven-
tion duration

2 weeks 1 week 3 months 4 weeks 1 month

Cumulative 
intervention 

intensity

540-720 swal-
lows (based on 

participant’s 
ability)

CND CND CND CND

CND = could not be determined; OASTP = Outpatient Accelerated Swallowing Treatment Program.
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treatment studies that met the inclusion criteria using appropriate 
appraisal tools. The results suggest that there is limited evidence 
regarding behavioral treatment intensity for dysphagia, and there 
is a need for well-controlled group design studies to expand on 
this line of  research.

Appendix
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