
The Journal of Manual & Manipulative Therapy  n  volume 17  n  number 2    [E39]

The treatment of musculoskeletal 
joint dysfunction may require a 
physiotherapist to use a number of 

modalities. Developed manual therapy 
techniques include that of Brian Mulli-
gan’s widely used mobilization with 
movement (MWM) for peripheral joint 

pain1,2, also referred to as a Mulligan 
mobilization3-5 or a manipulative tech- 
nique6,7.

With respect to the research, the 
clinical efficacy of Mulligan’s MWM 
techniques has been established for im-
proving joint function, with a number of 

hypotheses for its cause and effect. Mul-
ligan’s original theory for the effective-
ness of an MWM is based on a mechani-
cal model documented in his first 
teaching text8. This concept is related to 
minor positional faults that occur sec-
ondary to injury and that lead to mal-
tracking of the joint, resulting in symp-
toms such as pain, stiffness, or weakness1. 
This theory in conjunction with the pre-
scription of MWMs is still advocated in 
Mulligan’s latest edition and remains un-
changed9. The cause of positional faults 
has been suggested as changes in the 
shape of articular surfaces, thickness of 
cartilage, orientation of fibers of liga-
ments and capsules, or the direction and 
pull of muscles and tendons. MWMs cor-
rect this by repositioning the joint, caus-
ing it to track normally1,10. Subsequent 
research to date also suggests that the 
mechanisms behind the effectiveness of 
MWMs are based on mechanical dys-
function and therefore positional fault 
correction1,3,11,12.

More recent studies have investi-
gated further mechanisms and effects 
that may underpin MWM techniques, 
including hypoalgesic and sympathetic 
nervous system (SNS) excitation ef-
fects5,13-15. Further research has estab-
lished the effectiveness of MWMs for 
increasing joint range of motion (ROM), 
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enhancing muscle function, or more 
specifically treating particular patholo-
gies1,3,5,6,16-18.

The purpose of this review initially 
originated from a global search that was 
undertaken to explore the literature re-
garding Mulligan’s manual therapy tech-
niques. From this search, it became evi-
dent that there has been no review or 
consensus regarding the prescription of 
MWMs in peripheral joints. Therefore, 
the purpose was to undertake a system-
atic review to critically evaluate the lit-
erature regarding the overall efficacy of 
MWM prescription and use at periph-
eral joints in an attempt to formulate 
guidelines for clinical practice.

Methods

Search Strategy

Electronic databases (Cinahl, Medline 
and Amed via Ovid, Pubmed and Med-
line via EBSCO Health Databases, Co-
chrane via Wiley and PEDro) were 
searched to August 2008 with no date 
restriction to identify all studies pertain-
ing to MWM at peripheral joints. The 
refined key terms were mobilisation 
with movement* OR mobilization with 
movement* OR MWM*; manual ther-
apy AND (mobilisation* OR mobiliza-
tion); mulligan mobilisation* OR mul-
ligan mobilization*. These search 
phrases were adapted for particular da-
tabases (Medline via Pubmed and EB-
SCO, and EBSCO Health Databases), 
due to the excessive number of results 
(Figure 1). While performing the search, 
two independent researchers evaluated 
all titles and abstracts that were obtained 
from the various databases or from 
other sources to determine appropriate-
ness. If this was unclear, the full-text ar-
ticle was obtained to confirm whether 
MWM at peripheral joints was em-
ployed. All articles to be included in this 
review were obtained in hard copy.

Exclusion criteria that were incor-
porated during the search included 
studies prior to 1990, non-English writ-
ten articles, studies not relevant to pe-
ripheral joint manual therapy/MWM/
physiotherapy, spinal manual therapy, 
chiropractic studies, non-original re-
search, cadaver or animal studies, and/

or if there was no clear indication of the 
use of MWM. Due to the aim of this sys-
tematic review, to obtain every study 
that had used MWM techniques, no re-
strictions were placed on study design or 
methodological quality, as all literature 
needed to be reviewed to accurately ana-
lyze the possible variations in its pre-
scription. As papers were read, reference 
lists were cross-examined by both re-
viewers for citations of other potentially 
relevant studies, and in total three stud-
ies were subsequently retrieved from 
this process of cross-referencing7,19,20.

Review of Methodological Quality

The critical appraisal tool employed for 
this research was the Downs and Black 
checklist for the assessment of method-
ological quality21. This tool has been 
stated to be valid and reliable for criti-
cally evaluating experimental and non-
experimental studies22,23, and it has pre-
viously been used in many systematic 
reviews24-29. The Downs and Black tool 
consists of four categories: reporting 
(/11), external validity and power (/4), 
internal validity (bias) (/7), and internal 
validity (confounding or selection bias) 
(/6) totalling 28. The last item in this 
tool, regarding the power of a study, was 
modified due to its complexity and to 
ensure consistency with the scoring. The 
item was changed from a score out of 
five to a score out of one, and it was 
placed with the external validity cate-
gory in the table. An example of a study 
in which this tool was previously modi-
fied is Monteiro and Victora27.

Each article was assessed with this 
scoring system, independently by the 
two researchers, to decrease bias. The 
scores and content of each article were 
meticulously discussed throughout. If 
any disagreements arose, they were de-
liberated between the two researchers 
and resolved. After critiquing each 
study, it was categorized as being of a 
strong, moderate, limited, or poor quality 
depending on its score (Table 1). This 
method of score categorization was 
adapted from previous systematic re-
views that have used the Downs and 
Black checklist and have further classi-
fied the resulting values24,26. No studies 
were excluded on the basis of limited 

quality, due to the purpose of the review 
and its aim to assess all studies that have 
incorporated MWMs in peripheral 
joints.

Review of Study Characteristics

Using a generic critical appraisal check-
list, data was extracted from the in-
cluded 25 articles and information was 
recorded into tables under the following 
headings: design, purpose, participants, 
interventions, MWM prescription or 
other treatment, outcome measures and 
timing of assessment, statistical analysis, 
results, and strengths and limitations. 

Results

During the search, articles were ex-
cluded on the basis of the strict exclu-
sion criteria previously mentioned. A 
total of 121 articles were identified from 
the stated databases (Figure 1). Once 
search results were matched for repeated 
articles between the databases, 22 were 
included for analysis. An additional 3 
studies were found by means of further 
cross-referencing by both reviewers7,19,20, 
increasing the total to 25 studies for 
critical analysis—including 4 true ran-
domized controlled trials (RCTs), 6 
RCTs with participants as own control, 
3 quasi-experimental, 3 non-experi-
mental, 4 case studies, and 5 case re-
ports. Both researchers performed the 
statistical calculations independently, to 
ensure correct results.

Methodological Scoring and 
Categorization (critical evaluation 
of the literature regarding MWM 
prescription at peripheral joints)

The included 25 articles were analyzed 
using the Downs and Black tool result-
ing in a variation of data in relation to 
the particular study design (mean = 
15/28; SD ± 4.54; range = 4—23/28). 
Table 2 reflects the reporting analyses of 
items 1 through 10. Table 3 reflects the 
reporting analyses of the external valid-
ity items of 11 through 14. Table 4 out-
lines the scoring for the internal validity 
items of 15 through 21. Table 5 also in-
cludes internal validity items but focuses 
on confounding or selection biases of 
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Initial global search followed by a refined 

search (exclusion criteria implemented) 

Articles retrieved by Amed (79), Cinahl via 

Ovid (163), Cochrane via Ovid (65), 

Cochrane via Wiley (89), and Pedro (28) 

with normal search terms: 424 

Articles retrieved by EBSCO Health 

Databases (114), Medline via EBSCO (87), 

and Medline via Pubmed (1078) with 

adapted key terms due to excessive number 

of results: 1279  

Excluded: 360 

NB: Includes databases 

with repeated articles  

Excluded: 1222 

NB: Includes databases 

with repeated articles  

Cross-referencing of all articles for further 

studies results: 3 

Total articles identified for analysis in 

relation to the final exclusion criteria: 121 

Cross-matching of search results for repeated 

articles results: 22 
 

 

Final studies selected for the systematic 

review of Mulligan’s Mobilization with 

Movement: 25 

items 22 through 27. In general, the 
studies were of a moderate level of meth-
odological quality. Categorization of the 
methodological scores, as detailed in 
Table 1, was adapted from systematic 

reviews that had previously used the 
Downs and Black critiquing tool for as-
sessing quality of studies24,26.

As illustrated in Table 6, RCTs with 
participants as their own control 

achieved the highest mean score (mean 
= 18.5) with the least variability (±1.71), 
meaning overall they were of moderate 
methodological quality. This is closely 
followed by true RCTs (mean = 17.5) 
and then non-experimental studies 
(mean = 17.33), both ranking at a mod-
erate level of quality. Interestingly, the 
non-experimental group of studies had 
less variability (±3.68) compared to the 
true RCTs (±5.12). This suggests that 
there is greater variability (range = 11–
23) in the methodological quality of true 
RCTs in this area of research, even 
though it includes the highest scoring 
study to date30. Quality of studies was 

FIGURE 1.  Flow chart outlining search results

TABLE 1.  Categorization of total methodological scores

Quality Index: 	 Percentage:	 Methodological Quality Score:

Strong	 75% +	 21 +
Moderate	 50–74% 	 14–20
Limited	 25–49%	 7–13
Poor	 < 25% 	 < 7

Adapted from Hartling et al24 and Hignett26



[E42]    The Journal of Manual & Manipulative Therapy  n  volume 17  n  number 2

Mulligan’s Mobilization with Movement: A Systematic Review

TABLE 2.   Reporting analysis via the Downs and Black checklist for methodological quality

Author	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

Bisset et al30	 1	 1	 1	 0	 2	 1	 1	 1	 1	 0
Kochar & Dogra4	 1	 1	 1	 1	 1	 1	 1	 0	 0	 0
Slater et al42	 1	 1	 1	 1	 0	 1	 1	 0	 0	 0
Teys et al5	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1
Collins et al3	 1	 1	 1	 1	 0	 1	 1	 0	 1	 1
Paungmali et al14	 1	 1	 1	 1	 1	 1	 1	 1	 1	 0
Paungmali et al15	 1	 1	 0	 1	 1	 0	 1	 1	 1	 0
Teys et al40	 1	 1	 1	 1	 0	 1	 1	 1	 1	 1
Vicenzino et al7	 1	 1	 1	 1	 1	 1	 0	 1	 1	 1
Vicenzino et al18	 1	 1	 1	 1	 0	 1	 1	 1	 1	 1
McLean et al31	 1	 1	 1	 1	 0	 1	 1	 0	 0	 1
Reid et al32	 1	 1	 1	 1	 2	 1	 1	 0	 1	 1
Yang et al33	 1	 1	 1	 1	 2	 1	 1	 0	 1	 0
Abbot13	 1	 1	 1	 1	 0	 1	 1	 0	 0	 1
Abbottet al41	 1	 1	 1	 1	 0	 1	 1	 0	 1	 0
Paungmali et al6	 1	 1	 1	 1	 2	 1	 1	 1	 1	 1
O’Brien & Vincenzino38	 1	 1	 1	 1	 0	 0	 0	 0	 1	 1
Penso39	 1	 1	 1	 1	 1	 1	 0	 0	 1	 0
Stephens20	 0	 0	 1	 0	 0	 0	 0	 0	 1	 0
Vincenzino & Wright34	 1	 1	 1	 1	 0	 1	 0	 1	 1	 0
Backstrom35	 1	 1	 1	 1	 0	 0	 0	 0	 1	 0
DeSantis & Hasson16	 1	 1	 1	 1	 0	 1	 0	 0	 1	 0
Folk36	 1	 0	 1	 1	 0	 1	 0	 0	 1	 0
Hetherington19	 0	 1	 0	 1	 0	 0	 0	 0	 0	 0
Hsieh et al37	 1	 0	 1	 1	 0	 1	 0	 0	 1	 0

  1. Is the hypothesis/aim/objective of the study clearly described? 
  2. Are the main outcomes to be measured clearly described in the introduction or methods section? 
  3. Are the characteristics of the patients included in the study clearly described? 
  4. Are the interventions of interest clearly described? 
  5. Are the distributions of principle confounders in each group of subjects to be compared clearly described? 
  6. Are the main findings of the study clearly described? 
  7. Does the study provide estimates of the random variability in the data for the main outcomes? 
  8. Have all important adverse events that may be a consequence of the intervention been reported? 
  9. Have the characteristics of patients lost to follow-up been described? 
10. Have the actual probability values been reported?
1 = yes, 0 = no

more consistent in the group of RCTs 
with participants as their own control. 
The quasi-experimental studies31-33 had 
a mean score of 17.33 (±3.68), ranking 
them as moderate quality. Case studies 
and case reports had the lowest mean 
scores, 12.75 (±2.95) and 10.4 (±3.38) 
respectively, categorizing them as being 
of limited methodological quality. The 
range of case studies (range = 8–16) and 
reports (range = 4–14), however, was 
large, and two studies had a moderate 
level of quality16,34, which is in general 
equivalent to the quality of several true 

RCTs, RCTs with participants as own 
control, quasi-experimental, and non-
experimental studies. 

When comparing the 4 categories 
from the Downs and Black tool, in re-
gards to the mean, standard deviation, 
and range, it is evident that the different 
categories display either a low or moder-
ate level of quality (Table 6). The catego-
ries of external validity/power (/4) and 
internal validity (confounding and se-
lection bias) (/6) generally scored low, 
which is indicated by their means, stan-
dard deviations, and ranges, calculated 

across all studies: 0.84 (±0.78) (range = 
0–4/4) and 2.84 (±1.22) (range = 1–6/6), 
respectively. Reporting (/11) and inter-
nal validity (bias) (/7) generally scored 
with a moderate level of quality, with 
scores of 7.16 (±2.22) (range = 2–11/11) 
and 4.64 (±1.87) (range = 0–7/7), re-
spectively. Two studies in particular19,20 
had the lowest total scores, resulting in 
an overall reduction of the mean values 
and increasing the variability of the data. 
The study that displayed the highest 
overall score (by Bisset et al30) of 23 out 
of 27 also illustrated consistency in all 4 
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categories, which differs from the other 
studies, which only excelled in particu-
lar categories.

Characteristics of Studies

Data extracted from the 25 studies for 
the generic critical appraisal checklist il-
lustrate trends and variations in the 
overall characteristics of each study. De-
signs of studies have been previously 
mentioned and are outlined in Table 6. 
The characteristics of the studies can be 
found in Table 7, and the results, along 
with summaries of strengths and limita-
tions of the studies, are found in Table 8. 
Nearly half of the studies (12/25; 48%) 
investigated MWM effects on lateral 

epicondylalgia. The next most common 
condition investigated was lateral ankle 
sprains (6/25; 24%). Following this, an 
equal number of studies have assessed 
the effects at the shoulder (4/25; 16%) 
and thumb (2/25; 8%), with pathologies 
including anterior shoulder pain and 
subacromial impingement for the shoul-
der joint, and metacarpophalangeal 
(MCP) strains of the thumb. Only one 
study has investigated MWM at the 
wrist for de Quervain’s (4%). 

All studies have examined the ef-
fects of MWMs on genuine pathologies, 
where the participants presented with 
the condition, except for the study by 
Slater et al37, which induced lateral epi-
condylalgia. It is important to highlight 

also that this was the only study that did 
not conclude with any significant be-
tween-group differences in response to 
the intervention of MWM versus pla-
cebo. The genders of the participants 
varied between studies, although there 
was approximately equal male and fe-
male representation across all the in-
cluded studies. There was a large varia-
tion in the average age of the participants, 
ranging from 17 to 79 years, which may 
reflect the six different pathologies in-
vestigated, each with their own epide-
miological data. MWM treatment dura-
tions varied from one day to two months. 
Only 8 of the 25 studies included some 
form of follow-up, with all demonstrat-
ing significant positive results from 
MWM use4,20,30,34-39. 

Overall Efficacy of MWMs

All studies included in this review found 
significant positive results with MWM 
applications, when compared to placebo 
or control groups. The only study in 
which no significant results were found 
with pain pressure threshold (PPT) or 
strength was by Slater et al37, which is 
also the only study that investigated the 
efficacy of MWMs on an induced condi-
tion. All other studies used patients with 
genuine pathologies, whereas this study 
induced lateral epicondylalgia pain via 
delayed onset of muscle soreness and 
hypertonic saline.

The most common significant re-
sults found were increase in strength, 
reduction in pain levels, increase in  
PPT, improved upper limb tension  
tests, and overall function improve-
ments when compared with placebo or 
control, mainly in lateral epicond
ylalgia4,6,7,13-15,20,30,31,34. No change in tem-
perature pain threshold (TPT) has been 
found at the elbow15. Other interesting 
findings were that repeated applications 
of MWM, or MWM with naloxone, did 
not have an inhibitory effect on the pain-
relieving effects, therefore suggesting 
that a non-opioid mechanism occurs for 
the analgesic response6,15. The only study 
investigating the required force for opti-
mal effects demonstrated that best re-
sults are gained when an MWM is ap-
plied at either 66% or 100% of maximal 
force31. MWM treatment was also found 

TABLE 3.  External validity and power analysis via the Downs and Black 
checklist for methodological quality

Author	 11	 12	 13	 14

Bisset et al30	 1	 1	 1	 1
Kochar & Dogra4	 0	 0	 1	 0
Slater et al42	 0	 0	 0	 1
Teys et al5	 0	 0	 0	 1
Collins et al3	 0	 0	 0	 0
Paungmali et al14	 0	 0	 0	 1
Paungmali et al15	 0	 0	 0	 0
Teys et al40	 0	 0	 0	 0
Vicenzino et al7	 0	 0	 0	 0
Vicenzino et al18	 0	 0	 0	 0
McLean et al31	 0	 0	 0	 1
Reid et al32	 0	 0	 0	 0
Yang et al33	 1	 0	 0	 0
Abbot13	 0	 0	 0	 0
Abbottet al41	 0	 0	 0	 1
Paungmali et al6	 0	 0	 0	 1
O’Brien & Vincenzino38	 0	 0	 1	 0
Penso39	 0	 0	 1	 0
Stephens20	 0	 0	 1	 0
Vincenzino & Wright34	 0	 0	 1	 0
Backstrom35	 0	 0	 1	 0
DeSantis & Hasson16	 0	 0	 1	 0
Folk36	 0	 0	 1	 0
Hetherington19	 0	 0	 1	 0
Hsieh et al37	 0	 0	 1	 0

11.	Were the subjects asked to participate in the study representative of the entire population from 
which they were recruited?

12.	Were those subjects who were prepared to participate representative of the entire population 
from which they were recruited?

13.	Were the staff, places, and facilities where the patients were treated representative of the treat-
ment the majority of patients received?

14.	Did the study have sufficient power to detect a clinically important effect where the probability 
value for a difference being due to chance was less than 5%?

1 = yes, 0 = no 
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to be superior in the long term when 
compared to corticosteroid injection30. 
Alterations in SNS function following 
an MWM were demonstrated, showing 
an increase in heart rate, blood pressure, 
skin conductance, blood flux, and skin 
temperature. These are similar to the ef-
fects of spinal manipulation14. MWM 
applied at the elbow has shown to have 
beneficial effects on shoulder rotation 
ROM13.

At the shoulder, wrist, thumb, and 
ankle, similar results were found. These 
were decrease in pain; increase in ROM, 
PPT, strength, and joint glides; and im-
proved function3,5,16,18,19,32,33,35-40. Again 
no change in TPT was found at the an-
kle3. One study investigated MWM un-

der magnetic resonance imaging and 
found MWM to correct a position fault 
at the thumb, although this was not 
maintained post-MWM even though 
the positive effects were long lasting37.

Discussion

Methodological Quality

Overall, the results of this systematic re-
view illustrate a moderate methodologi-
cal quality among studies that have in-
vestigated the use of Mulligan’s MWM 
technique at peripheral joints. RCTs that 
used participants as own controls had 
the highest methodological mean score 
(18.5/28) and the least variability (SD 

±1.71). There was greater variability 
(range = 11–23) in the methodological 
quality of true RCTs in this area of re-
search, however, this group includes the 
highest scoring study to date30. This 
study also displayed the highest overall 
score (23 out of 27), which illustrated 
consistency in all four categories as 
compared to all other studies, which had 
variable scoring in each category of the 
analysis. This illustrates that more con-
sistently robust research is being pro-
duced when participants are used as 
control groups; however, RCTs with true 
control groups are considered the high-
est quality research design. As predicted, 
case studies and case reports had the 
lowest mean score; however, both had 
outliers, with large ranges from 8 to 16, 
and 4 to 14, respectively. This highlights 
the variability in the quality of this area 
of research.

The results from the methodologi-
cal quality analysis via the Downs and 
Black critiquing tool displayed an over-
all low to moderate level of quality across 
each category (Tables 1–6). The items 
within external validity and power were 
the least satisfied followed by internal 
validity (confounding and selection 
bias). Contributing to the low level of 
quality were two studies with the lowest 
score19,20, which as outliers resulted in an 
overall reduction of the mean values and 
increasing the variability of the data. The 
study that displayed the highest (Bisset 
et al30 with 23 out of 27) demonstrated 
the highest overall score with consis-
tency in all four categories when com-
pared to the other studies that only ex-
celled in particular categories. 

Strengths and Limitations of the 
Included Studies

This review has highlighted clear 
strengths and limitations within this 
area of research. These are clearly related 
to the analyses of categories and indi-
vidual items of the Downs and Black 
critiquing tool, which are detailed in the 
following sections.

Reporting

Of the four categories within the Downs 
and Black critiquing tool, reporting per-

TABLE 4.  Internal validity—bias analysis via the Downs and Black checklist 
for methodological quality

Author	 15	 16	 17	 18	 19	 20	 21

Bisset et al30	 0	 1	 1	 1	 0	 0	 1
Kochar & Dogra4	 0	 0	 1	 1	 1	 0	 1
Slater et al42	 0	 0	 1	 1	 1	 0	 0
Teys et al5	 1	 1	 1	 1	 1	 1	 1
Collins et al3	 1	 1	 1	 1	 1	 0	 1
Paungmali et al14	 0	 1	 1	 1	 1	 1	 1
Paungmali et al15	 1	 1	 1	 1	 1	 1	 1
Teys et al40	 1	 1	 1	 1	 1	 1	 1
Vicenzino et al7	 1	 1	 1	 1	 1	 1	 1
Vicenzino et al18	 1	 1	 1	 1	 1	 1	 0
McLean et al31	 1	 0	 1	 1	 1	 0	 1
Reid et al32	 0	 1	 1	 1	 1	 0	 1
Yang et al33	 0	 1	 1	 1	 1	 0	 1
Abbot13	 0	 1	 1	 1	 1	 0	 1
Abbottet al41	 0	 1	 1	 1	 1	 1	 1
Paungmali et al6	 1	 1	 1	 1	 1	 1	 1
O’Brien & Vincenzino38	 0	 0	 1	 1	 1	 1	 1
Penso39	 0	 0	 1	 1	 0	 1	 0
Stephens20	 0	 0	 1	 1	 0	 0	 0
Vincenzino & Wright34	 0	 0	 1	 1	 1	 1	 1
Backstrom35	 0	 0	 1	 1	 0	 0	 0
DeSantis & Hasson16	 0	 0	 1	 1	 0	 1	 1
Folk36	 0	 0	 1	 1	 0	 1	 0
Hetherington19	 0	 0	 0	 0	 0	 0	 0
Hsieh et al37	 0	 0	 1	 1	 0	 0	 0

15.	Was an attempt made to blind study subjects to the intervention they have received?
16.	Was an attempt made to blind those measuring the main outcomes of the intervention?
17.	If any of the results of the study were based on “data dredging,” was this made clear?
18.	In trials and cohort studies, do the analyses adjust for different lengths of follow-up of patients, 

or in case-control studies, is the time period between the intervention and outcome the same for 
cases and controls?

19.	Were the statistical tests used to assess the main outcomes appropriate?
20.	Was compliance with the intervention/s reliable?
21.	Were the main outcome measures used accurate (valid and reliable)?
1 = yes, 0 = no 
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formed at the highest level: 90% of the 
studies included a clear aim and descrip-
tion of inclusion and exclusion criteria, 
which are important for generalizability 
of results and also closely relates to the 
adequate explanation of characteristics 
(items 1, 3). Consistent and appropriate 
choice of outcome measures was em-
ployed across the studies (item 2); for 
example, all studies investigating the ef-
fects of MWM at the elbow used either 
pain-free grip strength or maximal grip 
strength as part of their assessment. In 
general, interventions were well out-
lined (item 4); however, explicit details 
of MWM prescription were variable, 
which impacted the analysis of findings. 
Further weaknesses were evident, in-

cluding documenting confounding 
variables, adverse effects, and probabil-
ity values (items 5, 8, 10).

Internal Validity

Internal validity is necessary to deter-
mine treatment efficacy. Statistical anal-
ysis was performed appropriately in the 
majority of studies, which illustrates 
strength of result analysis. Generally, 
there was high compliance with a low 
level of dropouts when reported (item 
27), possibly reflecting the minimal ad-
verse events documented. Randomiza-
tion of participants to intervention 
groups is important in research to di-
minish possible bias; however it only oc-

curred in 15 of the studies (60%) re-
viewed here3-5,7,13-15,18,30-33,40-42 although it 
should be noted that 9 studies were ei-
ther case reports or studies and there-
fore only 16 studies had the potential for 
randomization (item 24). Although only 
9 studies incorporated follow-up assess-
ment to examine long-lasting effects of 
MWMs, time periods between the inter-
vention and assessment were always 
consistent (item 18)4,6,20,30,34-38. 

Sixteen of the 25 studies to date 
have not incorporated any form of con-
trol or placebo group. Control groups 
are important for confirming treatment 
effectiveness and for reducing the effect 
of confounding variables. Although 6 
studies used participants as their own 
controls, which decreases the level of in-
ternal validity, it is understood that it is 
not always ethical to have true control 
groups receiving nil or placebo treat-
ment. Blinding and concealment of in-
tervention groups was a major limiting 
factor of internal validity within the 
studies (items 15, 16, 25). Less than 50% 
of the studies incorporated blinding, 
with only 7 studies demonstrating dou-
ble blinding3,5-7,15,18,40. The majority of 
these studies incorporated other forms 
of physiotherapy treatment in combina-
tion with MWMs16,20,35,36,38. This high-
lights how confounding variables have 
been poorly considered within this re-
search with only 5 studies taking it into 
account (item 26)5-7,14,30. 

External Validity

External validity was generally poor, as 
only one study recruited participants 
that represent the population (items 11, 
12)30. This is related to the fact that 
methods of recruitment, assessment, 
and treatment were poorly documented. 
The ratio of males and females was rela-
tively equal in general, in conjunction 
with a large age range (range = 17–79 
years), which increases overall external 
validity. A specific sample size is re-
quired to detect a clinically significant 
change, which is indicated in the power 
calculation. Only 10 studies demon-
strated power of 95% or more, which 
may reflect the significant number of 
studies with low participant numbers 
(item 14)5,6,14,30-33,40-42. Because 7 studies 

TABLE 5.   Internal validity—confounding (selection bias) via the Downs and 
Black checklist for methodological quality

Author	 22	 23	 24	 25	 26	 27

Bisset et al30	 1	 1	 1	 1	 1	 1
Kochar & Dogra4	 1	 0	 1	 0	 0	 0
Slater et al42	 0	 0	 1	 0	 0	 0
Teys et al5	 1	 0	 1	 0	 1	 1
Collins et al3	 1	 0	 1	 0	 0	 1
Paungmali et al14	 1	 0	 1	 0	 1	 1
Paungmali et al15	 0	 0	 1	 0	 0	 1
Teys et al40	 1	 0	 1	 1	 1	 1
Vicenzino et al7	 0	 0	 1	 0	 1	 1
Vicenzino et al18	 0	 0	 1	 1	 0	 1
McLean et al31	 0	 0	 1	 0	 0	 0
Reid et al32	 1	 0	 1	 0	 0	 1
Yang et al33	 1	 0	 1	 0	 1	 1
Abbot13	 0	 0	 1	 0	 0	 0
Abbottet al41	 1	 0	 1	 0	 0	 1
Paungmali et al6	 1	 0	 0	 0	 1	 1
O’Brien & Vincenzino38	 0	 0	 0	 0	 0	 1
Penso39	 1	 0	 0	 0	 1	 1
Stephens20	 1	 1	 0	 0	 0	 1
Vincenzino & Wright34	 1	 1	 0	 0	 0	 1
Backstrom35	 1	 1	 0	 0	 0	 1
DeSantis & Hasson16	 1	 1	 0	 0	 0	 1
Folk36	 1	 1	 0	 0	 0	 1
Hetherington19	 1	 0	 0	 0	 0	 0
Hsieh et al37	 1	 1	 0	 0	 0	 1

22.	Were the patients in different intervention groups (trials and cohort studies) or were the cases 
and controls (case-control studies) recruited from the same population?

23.	Were the study subjects in different intervention groups (trial and cohort studies) or were the 
cases and controls (case-control studies) recruited over the same time period?

24.	Were the study subjects randomized to intervention groups?
25.	Was the randomized intervention assignment concealed from both patients and health care staff 

until recruitment was complete and irrevocable?
26.	Was there adequate adjustment for confounding in the analysis from which the main findings 

were drawn?
27.	Were losses of patients to follow-up taken into account?
1 = yes, 0 = no
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(28%) were case studies or reports with 
only one participant, this decreases the 
overall level of power and therefore va-
lidity of the results in general16,20,23,35-37.

Characteristics and Efficacy

As discussed previously, there are many 
established effects of MWMs at various 
joints, whether it is positional fault cor-
rection or hypoalgesic effects. A recent 
review discusses the different concepts 
of the effects of an MWM in relation to 
positional faults and pain relief12. It is 
evident that many joints are yet to be 
examined including, for example, the 
hip and knee. The majority of studies 
(12/25; 48%) reviewed here examined 
elbow joint-related pathology (lateral 
epicondylagia), followed by ankle 
sprains (6/25; 24%), shoulder joint dys-
function (4/25; 16%), MCP strains 
(2/25; 8%), and de Quervain’s at the 
wrist (1/25; 4%). Research has not been 
limited to age with subjects ranging 
from 17 to 79 years of age, which exem-
plifies the technique’s effects on various 
populations. In general, the efficacy of 
MWM as a manual therapy technique, 
as analyzed, is well established with pos-
itive results in 24 out of 25 studies. The 
most common effects studied to date in-
clude increases in strength, reduction in 
pain levels, increase in PPT, improved 
neural tests, and improved function. The 
clinical benefit of this technique is there-
fore confirmed and well supported by 
research.

Strengths and Limitations of this 
Systematic Review

The specific aims of this systematic re-
view have been clearly outlined, which 
originated from a global search sur-
rounding Mulligan manual therapy 
techniques. The need for the investiga-
tion into the commonly prescribed 
MWM technique was indicated, as it 
had not yet been reviewed and it was 
evident that it is generally an ill-defined 
area. The methods of critiquing and ana-
lyzing have been consistently and thor-
oughly performed by two researchers 
throughout in an attempt to reduce bias. 
Extensive use of search terms, databases, 
and cross-referencing ensured that all 

possible studies relative to MWM pre-
scription at peripheral joints were in-
cluded for analysis. A valid and reliable 
critical appraisal checklist to assess the 
methodological quality of randomized 
and non-randomized studies was em-
ployed, and previous categorization of 
the tool was located.

This systematic review consists of 
some unavoidable limitations. This in-
cludes the access of only-English written 
articles and a search performed up until 
August 2008. This leads to the possibility 
of the exclusion of other studies that 
may be pertinent to this review and, 
therefore, the guidelines for clinical 
practice. Lastly, this review lacks a com-
plete statistical analysis that may, to an 
extent, weaken the interpretation of re-
sults. However, the primary focus of this 
systematic review was a descriptive 
analysis in order to fulfill the outlined 
purposes. 

Future Research

Subsequent to the extensive research 
and analysis undertaken for this system-
atic review, it is evident that there are 
inconsistencies, gaps, and methodologi-
cal limitations within the literature sur-
rounding MWM treatment at periph-
eral joints. 

The methodological quality of fu-
ture research needs to be more robust in 
order to build an improved evidence 
base in this commonly used area of 
manual therapy, as currently it is of a 
moderate level. Internal validity of stud-
ies can be strengthened via the use of 
randomized controlled trials, optimally 
including double blinding and placebo 
groups. The external validity can be en-
hanced by the inclusion of a greater 
number of participants, who are repre-
sentative of populations that may benefit 
from MWM treatment. This will con-
tribute to creating sufficient power and, 
therefore, the detection of clinically sig-
nificant results. A limiting factor that 
can be easily resolved is the reporting 
within studies. This needs to be im-
proved by documenting adverse events, 
dropouts, confounding variables, and 
specific explanation of methods of re-
cruitment, assessment, and the MWM 
treatment procedure. Inclusion of fol-

low-up assessment will further examine 
the long-lasting effects of MWMs. Out-
come measures used in studies should 
aim to be valid and reliable to further 
increase consistency of results and 
therefore internal validity.

Conclusion

Mulligan’s peripheral MWM techniques 
are commonly used within musculo
skeletal physiotherapy. This systematic 
review of the MWM prescription at pe-
ripheral joints highlighted that this area 
of research has an overall moderate 
methodological quality, with evident 
strengths, limitations, and inconsisten-
cies. The specific parameters identified 
for MWM prescription in the literature 
are variable and in general inconsis-
tently implemented and explained. The 
efficacy of MWMs is well established for 
various joints and pathologies; however, 
due to the methodological quality of the 
studies, it is apparent that further re-
search is warranted into the specific pa-
rameters of MWMs. 

To conclude, this manual therapy 
technique is widely used and advocated 
for many aspects of peripheral joint dys-
function. This systematic review has 
presented an evaluation of MWMs spe-
cific to peripheral joints, in an attempt to 
guide the clinician appropriately and to 
provide a basis for future research into 
this area.
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