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ABSTRACT
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Qualitative Studies and Single-Subject Designsvaheable clinical research tools for Physiotherapiand valid source of clinical

information to improve our practice. Qualitative@pach has gained increasing credibility in thetldecade as well as single subject
research has become increasingly acknowledgedhalyiétation literature. However a lack of knowlegignd some misconceptions
regarding these approaches still exist and makeehiesearch designs under-represented in Rehadhultand Physiotherapy.
Qualitative Research Methodology explores humamehnr and social interaction, focusing on indivads! lived experiences, aiming to
develop knowledge based on participants’ own kxehefl experiences.

Single-Subject Designs are experimental researsigds involving multiple measurements over tima simgle subject. Single system
design is suited for studying the time course,aldlity or effect of an intervention or treatmemt a single patient.

Qualitative Research and Single-Subject Desigrstilierelatively uncommon in the field of physicahabilitation. This article

contribute to overcome the gap outlining the majoaracteristics of both and giving applications amdamples. The use of these two
tools for muscoloskeletal practice and manual tpgreesearch is proposed.

CINAHL, EMBASE and MEDLINE are the main sourceagi$single subject” and “single system”, and “quéditive” as key words,
yielding articles related to rehabilitation, and swoloskeletal rehabilitation.

Studies were selected for review either if dealifityy the rationale of one of the two approachfodescribing a research design

application.

Studies exemplifying adherence to methodologideakrar illustrating errors that results in threatis the validity of stated findings were

identified.

Results demonstrate the increasing applicatiomérehabilitation field and illustrate that suchsesarch designs properly applied can

support evidence to clinicians interventions.

More studies are needed using these two approaohestablish further development of evidence-basaaual therapy.

Manual therapy needs physiotherapists to collab®rtmulti-disciplinary efforts to conduct, reviend disseminate high quality
qualitative and quantitative research. Physiothergpblications have an opportunity to educate clams about the value of qualitative
evidence as well as quantitative evidence througilighing high quality research and engaging cetiexpert reviewers. The aim of is
article is to provide a basis of knowledge and déses the potential contribution of qualitativedéis and single-subject design as
valuable sources of clinical evidence in muscolte&érehabilitation field.

INTRODUCTION

Qualitative Studies and Single-Subject Designwaheable clinical
research tools for Physiotherapists. Interestimftbld has increased
recently.

Qualitative research methods could help us to ingpour
understanding of medicine. Rather than thinkinguadlitative and
quantitative strategies as incompatible, they shbelseen as
complementary. Although procedures for textualrjrtetation differ
from those of statistical analysis, because offifferent type of data
used and questions to be answered, the underlyinges are much
the same(1). Qualitative Research Methodology egplhuman
behaviour and social interaction, it focuses ornviddals’ lived
experiences as they are presented in thoughts, itledings, attitudes
and perceptions. The aim of qualitative methodolsgy develop
knowledge based on participants’ own beliefs argbgrnces, not on
pre-defined, testable hypotheses. It is differeminfquantitative
research. It is inductive rather than deductive, iars interpretative
rather than predictive. If the goal of Physiothgragrcording with
WHO's ICF, is to improve patients’ lives by addiiegsimpairment,
activity and participation, then research agendatrimelude questions
that relate not only to relieving impairments amgbioving function but
also to understanding patients’ lived experienGeslitative approaches
often offer the most appropriate methods and frapniefor considering
these latter questions.

In this paper definition of qualitative methodologyd the rationale for
using this approach are presented as well as oksdasign, sampling
technigues and data collection methods. A shoggmtation of how to
establish scientific rigour in qualitative reseaiglncluded. We explore
also the differences between qualitative and qtedivie methodology
and analyse the criticism which those unused tditqtise approach
consider qualitative research with. Applications smggested and
examples are illustrated. The
second manual therapy research tool we propobe isften overlooked
single subject research design. The use of thisrerpntal research
design is proposed to develop evidence to maneedply practice. This
design involving multiple measurements over timeaaingle subject (n
= 1) can be used to study the time course, vaitabilr effect of an
intervention or treatment on a single patientals been labelled as a
clinical trial of n = 1, a randomised clinical fria a single patient, a
within subject design, patient care study, A-Baaingle subject design
2).

A definitions of single-subject design and therfptincipal designs are
illustrated. An overview of the rationale of thes@g, an introduction to
the methodology, strengths, limitations and possitihical applications
are presented. This is an introduction of the
broad approach. Those readers who became inteiestateeper
understanding are referred to further readings.
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PART I: QUALITATIVE RESEARCH METHODOLOGY

DEFINITION OF QUALITATIVE METHODOLOGY
Qualitative research has been used in psychologyiolegy,
anthropology, education, and more recently in maddicience. A
number of rehabilitation practitioners have revidviemore detail the
usefulness of qualitative research for rehabibitatnedicine and studies
using qualitative designs have begun to appeathiabilitation
literature(3).

In the qualitative literature there is now a corsssnon how to define
qualitative methodology:

Qualitative research is an inquiry process of ustdeding based on
distinct methodological traditions of inquiry tr@tplore social human
problems. The researcher builds a complex holptiture, analyses
words, reports detailed views of informants anddemts the study in a
natural setting(4).

The research methodology is described as a tradht is
interpretative , understood, experienced and prediby human beings.
The designs are flexible and sensitive to the $ooiatext in which the
study is performed. Methods of analyses and egfilams are complex,
detailed and contextual.

In summary, qualitative methodology deals with ustinding and
exploration of human'’s social lives(5). The quatifyfa phenomenon is
in focus, not the quantity. This definition impliggat qualitative
research is inductive, moving from concrete datkecied in a concrete,
social reality towards abstract descriptions aralyses on a theoretical
level.

RATIONALE

There are basic assumptions underlying qualitatigghodology. It is
distinct from statistical analysis usually appltedehabilitation
outcome measures(6).

One basic assumption is that realities are multipke socially
constructed, they will vary between different grewb people and in
different social settings. Realities are experiendiéferently depending
on who is experiencing them. Therefore it is tteeegcher’s obligation
to find these differences, not to find a singlettru

Another assumption is that the researcher anthtbemants interact
with each other, and the research process goestamén the two and
they influence each other.

A third assumption is that qualitative researciméiictive, time and
context bound and requires an emergent study deBligit makes it
difficult for the researcher to compare associatietween different
social context. The researcher looks rather foutiigueness of a social
process or phenomenon(19).

All these concepts are used in qualitative reseasch basis for viewing
and understanding the human interaction.

STUDY DESIGN

The research question has to be suitable for atafinae design. If it is
so, the researcher chooses the most appropriatekuhata collection
method(s). The interview guide may change andaefte ongoing
simultaneous process of data collection, so calketiiction. Questions
in qualitative methodology are more open-ended thase of
quantitative research. If they are good they witt@urage the
informants to tell their story. In quantitative easch questions are in a
closed format and data collected can be subjeotadstatistical
analysis. In the thematized qualitative interviavidg with open-ended
questions, the research use himself as a resewtthrment in the
process of data collection and analysis, buildiogttin the interview
situation so that the informants find it comforehhd relaxing to share
their experiences. Data collection continues uatiundancy or
saturation is reached, which means that no additioformation is
obtained from the last informants.

When it is suitable to use a qualitative design?

One major block to studying outcomes from the eigpéial perspective
of patients is the view that human experienceselfiis subjective,
cannot be objectified. Therefore qualitative reskears consider the
research individual as a source of understanditihg@rahan as an object
of study. This conceptual shift transforms the éeesh individual” into
an “informant” and opens an entirely different, gemplementary,
approach to inquiry in medical science. This apphaspecifically
allows for analysis of the meanings informants eisge with the events,
processes, and contexts of their experiential world

The primary data gathering tools used by the catalé researcher are
interview and observation. The aim of these metl®ts gather the
individual's experienced world in themes undedadte to others.
Initial access to such understanding is througividdally conducted
open-ended interviews and observation of indivisuraleveryday
activity. The collected narrative and observatiateth are then
organised into elements through a process of thermaalysis.

In well designed qualitative research, a structiae reflects the
person's experience of the phenomenon under igedisth emerges
from this analytic process. When this structureiésved in the context
of personal history and circumstance, a picturhefperson's reality as
it is experienced comes into focus. When this mette@pplied to
groups of individuals who have experienced a singilenomenon, an
overarching thematic structure can be seen throogtparison of
individual themes across members in the study grobhp method also
allows for detailed analysis of individual diffex@s within the group.
Many variations on this basic approach have evobxest the 100-yr
history of qualitative research.

A hallmark of high-calibre qualitative researchtiat primary data are
used to further refine and focus the research pmoitself as well as the
emerging picture of the experiential worlds of ih@rmants. The
qualitative research process is thus inductiveitendtive, consisting of
a preliminary premise that is shaped and refinealigh the research
process itself. Repeated returns to collected fdate@analysis are the
rule, and additional data are gathered as needhers, Th contrast to
traditionally based hypothesis-driven researchhictvdata-gathering
processes are specified before beginning the @sedata-gathering in
qualitative research is in part driven by the rese@arocess itself.
Results of qualitative inquiry include, for examptarratives that
elucidate meanings and processes of the informaatkls as well as
hypotheses and new variables that can be incogbratstandard
statistical research designs.

SAMPLING TECHNIQUES

Sampling in qualitative methodology differs fromrgaing in
quantitative research. Whereas random sampling@ddastandard in
quantitative studies, non-probabilistic samplespaederred in
qualitative research. The choice of study subgpuirposive and
strategic. During a first data analysis the redeercmay realised that
more information are needed from a few of the paints in order fully
to understand their meaning. The researchers nagge jthese
informants as having additional information tha treoretically
important for the development of the final resmtiao may conduct
other research interview. The researcher use élgemergent
research design, the questions develop througheugttidy and the
sampling procedure is not defined beforehand.

The sampling strategy is called theoretical sangpdis it follows and
changes along with the emerging theory.

The World Health Organisation has suggested sesampling
techniques for qualitative research. Maximum vargtfor instance,
means that the chosen informants are different #aoh other in as
many aspects as possible. Another technique isdcaliain sampling.
This can be used when researchers don’'t know haoesith the people
they want include in the study and start intervieya firsts informant
then ask him for others whom the informant beliewv@sprovide
further information.

In other study one may want to include those whelextreme
opinions, then it will be useful a deviant sampltaghniques.

Other sampling techniques recommended in qualiatiethodology
can be used and the authors have to justify tiheiice.

QUALITATIVE DATA COLLECTION METHODS

In a qualitative study design the detailed aspetaiman life and the
depth people’s thoughts and experiences can besatrtvestigated by
qualitative research interviews(7). The qualitatiesearch interview is
usually performed on a conversational basis, usittger loose, broad
and open-ended questions or interview themeshiermatic interview
guide. The aim is to encourage the informant ta abmetimes the
researcher may use a semi-structured interview faittnmore or less
closed questions. The interviews are often taperdec and transcribed
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verbatim directly afterwards. However, sometimesagchers prefer to
use the tape without a transcription, as a basiarfalysis.

Another tool for data collection is the focus gralipcussions. It is used
when the aim of the research is to develop knovdedgput how groups
of people think and act.

A third method for data collection is to conducttiggpants
observations. This is use when the aim is to ergbaople’s behaviour
in their specific social context. The observatioas be conduct covertly
or overtly. Observational studies may use videoigpd help the
analysis of human interaction.

There are other forms of data collection as raffedfiaries or medical
records, the choice depending on study design iamd a

QUALITATIVE DATA ANALYSIS

In qualitative health research there are 3 metfardsnalysis most
frequently adopted: content analysis; phenomencaéoglgrounded
theory. We briefly describe the grounded theoryhoet

Grounded theory (8) is a frequently used approachkdta analysis,
which seek to develop theory and hypothesis froalitative data. The
theory should thus be grounded in data.

The first step is to read the transcript and wdite/n concepts and terms
that capture the context of the text. This iniiedcess is called open
coding. Next step is to find common features antbegpen codes, to
group these codes together and label the grousisTa process
labelled categorising. Once identified the categmrihe researchers
decide which of them is the most important andergfthe core of data.
This one becomes the core category. In the thapl téte transcripts are
re-readed to selectively search for the categaresthe core category.
This is the selecting coding. The categories max leartain
characteristics such properties and dimensionst $teg is to find
relations between the categories, the linking pec&he final result is
usually presented as a model, a theory or a hypisthdowever the
model is theoretical and the association betwetsgoges should not
be seen as a correlation from a statistical petisygec

SCIENTIFIC RIGOUR IN QUALITATIVE RESEARCH

Qualitative research is still relatively uncommarthe field of physical
rehabilitation and it is criticise as subjectiveldacking reliability and
validity by those unused to this approach. Anotiriéical difference is
reproducibility. Although this is a primary testrediability in
quantitative research, in qualitative research itdither a goal, nor
possible: “For the human science it is not necgsbat a phenomenon
to be investigated be duplicated identically ( efénhwas possible) but
simply that its essential theme can be identiffedugh its varying
manifestations. To demand that the essential thi#rag@ohenomenon
and its manifestation be constant is an unnecessdugtion that not
only does violence to the phenomenon, but alsoilpitsta correct
understanding of it because the various ways itifests itself also shed
light on its essential nature” ( Giorgi A. 1971).

Traditionally 4 questions are in focus to assegmnsfic rigour, and than
quality, in research(6). It is of course as impatria qualitative
methodology as in quantitative tradition to esttbtrustworthiness.
These questions in quantitative research are ciaftechal validity,
external validity, reliability and objectivity. Ahe basic assumptions
differ, qualitative methodology uses slightly diffat terms and
strategies to establish trustworthiness.

Lincoln & Guba (1985) present the term of credibito answer the
question about the truth value or internal validifya study. The
qualitative methodology assumption that realitiesraultiple reflects on
the concept of credibility as the research’s abtlit capture these
realities. Several techniques have been develaperter to increase
credibility in a qualitative study, of which the stdrequently used are
prolonged engagement, triangulation, peer debgedimd member
checking (9).

The concept of applicability, which refers to ertrvalidity or
generalisability in quantitative research, reldatethe concept of
transferability in qualitative methodology. As qitative samples are
small, non-probabilistic and as the research deitiisdetailed, in-depth

analyses rather than large-scale population-basdis, it is not
possible to generalise the findings using trad#@lmtatistical inference.
The qualitative findings aim at obtaining analytiganeralisation and
generating knowledge transferable to other sinsiteial context.
Qualitative researchers never deal with the quesif@eneralisability.
The readers of qualitative publications are thesquéging the value
and the applicability of the findings (9).

Instead of reliability, qualitative researchers @bout dependability.
The researchers and the study subjects are irtertdlehnd interacting
with each other, thus also influencing each otAed as perceived
realities are constantly changing, questions dfaaipility are not in
focus.

The last question is that of objectivity or neutyalwhich become the
concept of confirmability in qualitative methodojod his concept
refers to the researcher’s ability to be neutralata. Confirmability is
also checked by an audit trail, meaning that tfiétaushould be able to
find the derived qualitative results well groundedlata.

Rehabilitation researchers require an expandedtoéeeof research
tools. Qualitative research offers a valuable @meé-tested approach to
the study of subjective experience. Although gatilie methods have
been used in the social sciences for more tharyéés, they are only
beginning to be embraced by medical investigaf®esearchers have
recently articulated a clear rationale for usehese methods in health-
related research and demonstrated their usefulness.

OBSTACLE. QUALITATIVE IS BETTER THAN QUANTITATIVE?
EXPLORING THE DIFFERENCES

Although there are good reasons to use qualitaiiyeiry in
rehabilitation research, there are also obstaolés tise(2). One is lack
of models that include the subjective meaningsphtients attribute to
their illness experiences. As a result, subjeatieaning (and the unique
context and chronological flow within which it imméedded) is not
recognised as a legitimate focus of inquiry. Stathdiésablement
models such as those developed by the World H&aljanisation,
although they include objective features, they dbimclude
disablement's more subjective features, and thigpkes the assessment
of overall rehabilitation outcomes.

A second obstacle to the qualitative approach idicaéresearch is lack
of understanding of this approach's fundamentaimptions and the
inability to differentiate them from assumptionslerlying quantitative
approaches to inquiry(18). Differences betweenitaiale and
quantitative research are not only methodologicablso point to
different ways of knowing the world. Explorationtbiese differences
has led to a creative dialog among researchersttiermedical and
social science research traditions, and a growatly lof literature
shows how qualitative and quantitative approachesbe effectively
integrated into a single research protocol. Moceméworks explore the
limits and potentials of “mixed-method” approachemquiry (10) and
suggest integration of qualitative and quantitatesearch (11), (12).
Qualitative research is a democratic process tlasgnformants a
voice, for instance patients in healthcare settibgsng qualitative
research is very much an innovative and open-miadédity. One
disadvantage is that it is a younger researchtimadhan the
quantitative one, at least within the field of hieand rehabilitation.
Therefore it is not tested as quantitative methtids.sometimes
regarded as very time-consuming, that is anotrsaddiantage. Finally
combining the two research approaches may helg®tite gap
between qualitative and quantitative methodology.

Qualitative research offers an appealing approastudying the
perspectives of persons with disabilities on thaliguof their lives, the
effectiveness of rehabilitation interventions, #nel meaning of
disability(13). Rather than exploiting differendestween qualitative
and quantitative research to promote one approasherior to the
other, educating ourselves about the values of efiers the potential
reward of effectively addressing complex rehaHtibitaissues in ways
impossible by use of either method alone (4).



Francesca Bonzanashr in Riabilitazione dei Disordini Muscoloschets- Anno Accademico 2004-2005

QUALITATIVE MUSCULOSKELETAL REHABILITATION LITERAT URE REVIEW

Ten muscoloskeletal/ chiropratic/ othopaedic/ Spimanipulation,
massage, myofunctional therapy related studiesatg1), (22), (23),
(24) were reviewed. Of those, 5 available fultterre reviewed (20),
of which 3 we report which according with our assesnt exemplify
well conducted qualitative research.

Adamsem & coll. (14) investigated fatigue’s qudiita aspects in 23
cancer patients between 18 and 65 years aged wnggichemotherapy
and concurrently participating in a 6-weeks muftidnsional exercise
programme, using semi-structured qualitative ineesvg. Throughout
the programme the patients experienced exercikeced fatigue,
which they associated with a sense of improvemeatgy and well-
being, in contrast with the negative chemotherayugced fatigue,
which they perceived as physical discomfort ancbatrollable
exhaustion. The findings of this study supportsttfe®ry of exercise as
a beneficial intervention strategy in the cancéaitesl fatigue treatment.
Monninkohof E. & coll. (15) used grounded theoralsis to support
the hypothesis of the COPE self-management progeaefficacy,
which a previous RCT demonstrated not significaefficacy, despite
expressions of satisfaction of patients to heaithearkers. The
findings of this study reported an increased seffficdence and coping
behaviour as important effect of the COPE self-rganzent
programme. The qualitative interviews suggest tt@tprimary outcome
measure used in the RCT failed to capture theefgerience of patients
in self-management studies.

In McBurney H. & coll.s’ study(16), the outcomesaohome-based
strength-training programme for cerebral palsyciéfé young people
were investigated. Using thematic coding, threegaies of outcomes
emerged: body function and structure, activity padicipation. The
study illustrated the programme generated overwingliyypositive
outcomes including benefits such perceptions ehsth, flexibility,
posture, walking improvement. The study providexfuisgndications to
guide future quantitative studies of outcomes #énatmeaningful for
people with CP.

Otherwise the follow study illustrates methodol@gierrors in a mixed-
method approach that result in threats to the irglal stated findings.
In Campbell’s article(17), which full text is freevailable on
www.BMJ.com, the authors seek for concordance between tlo@met
validated scale data used in a RCT and the interdaa used in a
qualitative study. As the resulting level of cordamce was less than
50%, the conclusion leaded to erroneous dispaetyéen the
quantitative and the qualitative results. Actuakyng qualitative and
quantitative measures in contrast with one anathigincorrect, as well
as comparing the two approaches has no meaninij esdilts in threat
to the validity of stated findings. The statistiagproach and the
interview data are complementary, such those relsees must them use
when conducting mixed research(2).

PART I1: SINGLE SUBJECT DESIGN

INTRODUCTION

Single-subject research design (SSDR) can provdderete data to
validate existing theories in rehabilitation aslveal formulate new ones
(25). In the past several years single-subjectrebehas become
increasingly acknowledged in rehabilitation literat However some

misconceptions regarding both the design and itdementations still
exist. In this issue we aim to review the basicoemts of SSDR. Some
recent examples from literature in the field of malrtherapy and
rehabilitation are reported.

DESIGN OVERVIEW

Single subject designs are ideally suited for netem the rehabilitation
practice environment. If properly applied, thessigies can help
establish the efficacy of rehabilitation practicel @ontribute to
rehabilitation science(26). SSRD is an efficierd anst-effective way to
assess the impact of targeted interventions owigheil behaviour (27).
Single-subject research is not the same as a tabea case report. A
case study provide a detailed description of a&epaiind the patient’s
responses to treatment. There is no attempt toelefi manipulate an
independent variable in order to examine its effect a dependent
variable, as it is required in experimental studiesontrast, the single-
subject experimental paradigm adopts the assumptithe quantitative
research paradigm, except that the unit of study imdividual rather
than a group.

The process of a single-subject research condisistematic, repeated
measurement of a target behaviour (dependent Vayiditsough one or
more baseline and intervention phases(25). Datgathered for a
minimum of three sessions to establish a basdttieyed by the
introduction of an intervention (independent valédbContinued
repeated measures are taken throughout the intemrgrhase, which
permits cause-effect inferences to be made. linécelly significant
change occurs as a result of the intervention, thestudy must be
replicated across subject, settings, and pracgit®to accumulate
evidence to strengthen external validity.

Single-subject research also requires that onlyimashependent variable
be changed at a time and stability of the resp@msearget behaviour)
be achieved before introducing the interventiorpriactical terms,
stability of response is difficult to judge befaeleast 5 data points
because target behaviours tend to have some edgyttiuctuations in
most clinical situations.

Visual analysis of graphed data is the traditionathod used in SSDR.
Clinical interpretation of visually displayed daian be inconsistent
between raters, however it is usually the firselef analysis in SSDR
and may suggest the need for additional technigBestistical analysis
can quantify and strengthen visual findings. A minm of 10 data
points is recommended before statistical analgspeiformed.

A patient care or an experimental single subjesgtaech design can
have multiple periods of measurement and multiptes for
intervention or treatment. At the onset of eacthete designs, a series
of baseline (A) observations are taken to assesgdtient or subject in
the initial or diseased state. A course of treatieeprescribed, denoted
by the treatment or (B) phase. The patient or stilgientinues with the
treatment, while assessing the effectiveness atimesusing the same
outcome variables that were used during the baspliase. This
describes the primary A-B single subject desigme®tlesigns might
include removal of the intervention or treatmerfémed to as wash-
outs, the second baseline (A), a readministratfdheotreatment (B), or
different treatments (C). The research questiantefest should guide
the single subject design used in terms of comiginatof baselines and
treatments (A-B, A-B-A, A-B-A-B, A-B-C, etc). Depding upon the
research question of interest, varying combinatafrshases of
observation consisting of baseline, washout, ietetion, and so forth. If
more than one treatment is planned, the ordereofratments may be
randomised; and, where feasible, the researchepatieht are blinded
to the order of the treatments. Within each ofgéhgsases, multiple
across time observations are obtained. If therenaféiple repeating
phases, these are considered as periods. Oneyetman one, outcome
variable(s) may be measured (2) .
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ADVANTAGES AND LIMITS

Common criticisms of the single-subject approacrehiacluded the

lack of generalisation, poor external validity, ahd inappropriateness
for statistical analysis. These criticisms appedrave little merit, and
an alternative position is presented suggestingsihgle-subject designs
hold a great deal of promise for the researcherc&or, and the
practitioner in rehabilitation (28).Limitations tife single system design
are generalisability (25)of the study conclusiond the methodological
and statistical assumptions that are typically ededr inferential
statistical tests. A single subject design providaged support for
conclusions regarding populations of subjects. fElsalts of a single
subject design may provide positive findings of ¢iffectiveness of an
intervention for a particular subject, however ploetion of the
population that would show this effectiveness dralsize of the benefit
remain unknown. The non-violation of the methodaaband statistical
assumptions that are typically needed for infeedéists are difficult to
evaluate and test when using a single subject dgsagause of the
limited available data. The evaluation of the vig}idf the assumptions
is more difficult to assess in these small samideen with these
limitations, estimates and the tests of the efflecigss or intervention
effect on the studied subject can be accuratelyafidly tested using a

single subject design. With group based researsigig internal and
external validity issues need to be consideredbatahced As the
primary questions for a single subject researcigdencern the
investigation of the process of change and whetheratment would
work for a particular patient, internal validityli(eination of bias) issues
are paramount. Unfortunately, because of the nafutleese designs,
external validity (generalisability) when balan@ghinst internal
validity is typically left with limited control. Ashe generalisability of
the results from a single subject research stutiynited, possible
means of increasing the external validity, gensadility of the results,
is by choosing a subject that is representativh@feneral type of
patients for which this intervention would be uaed by conducting
replication studies involving variation in resead) subjects, or
practices. At times, single subject research desigve advantages
over more traditional group based designs. Somarddges that are
especially applicable to rehabilitation researnhlude: research
situations where research funds are scarce, efipdoigorofessionals
working in private practice or small clinical satjs; research questions
that aim to study the process of change; reseprehtions that are
driven by clinical work with the crucial questios 8 whether a
treatment would work for a particular patient.

SINGLE-SUBJECT DESIGN RECENT EXAMPLEROM LITERATURE

We selected a few examples from literature in #sé% years using
CINHAL, EMBASE, MEDLINE single subject or singlesgm and
rehabilitation or physiotherapy or physical theraRgsults: 18 studies.
We propose the examples below.

Mudge-S and coll. (29) conducted a study aimecetertchine the effect
of a period of body weight supported treadmilliinag on gait in a
subject with chronic stroke and to see if there aaarry-over to
balance, trunk control and function. Conclusionsentbat a period of
treadmill training has significant carry-over tddoece in a subject with
chronic hemiplegia.

In Hunt-GC and coll.s’ (30) study design we havesgample of
alternating single-subject A-B and A-B-A design&jégtive of this
study is to discuss biomechanical and histiologgsies related to the
development of plantar fasciitis and to evaluatedfiectiveness of arch
taping in controlling heel pain during deambulatidhe study found out
that Biomechanical and histiological factors neetié considered for
successful management of plantar fasciitis. Thie &ging technique
applied in these two cases was effective in cdirigopain during
deambulation and could be considered as a viaga¢nient option for
other individuals with similar clinical presentati® Slower healing time
of dense connective tissue such as plantar faseidsto be protected
for longer periods of time to ensure resolutiomplaitar fasciitis.
Recently sport scientists have proposed the uSSBD in applied
conditioning research to understand how well aerim@ntion (a training
method) works and to predict performance for aipagr athlete (33).
Other recent applications of SSRD demonstrate ¢nefits of a
functional training for older women to alleviate bildy problems
following hip fracture (34); Plant and coll.s (38)aluated conservative
management of a symptomatic flatfoot of a pre-agtmnt with flexible
pes plano-valgus, using a foot orthotic; the eftéqtassive range of
motion exercises on lower-extremity goniometric suaments of
adults with cerebral palsy were investigated byebéead-SL and coll.s
(36): this study demonstrated use of a single-stljesign to measure

the effect of PROM exercises on adults with cergiaisy.; the authors
concluded that the PROM exercise protocol did methan effect on the
lower-extremity goniometric measurements of theigipants.

From EMBASE, key words: manipulative medicine, #ngubject
design or single system design. Results: two ssuafievhich one we
report as an example of ABAC design applied in roleskeletal
rehabilitation field.

In this N of 1 ABAC study design Gelfound and el(i31) purposed to
investigate the results of a rehabilitation progiarthe conservative
management of anterior knee pain. They posed ampyiquestion the
following: 'What is the effect of a rehabilitatipnogram, when used in
conjunction with manipulation of the lumbar spimelgelvis, for the
treatment of patellofemoral tracking dysfunctiofr{P). The study was
carried out over 9.5 weeks. The initial baselingJas collected on the
first two visits. There were two 3-week treatmeatipds (B, C) with a
3-week period of no treatment (A) between thenstatdish a new
baseline. The first treatment period included malaition of the lumbar
spine, sacroiliac, pubis symphysis and hip joilite goal of the
treatment was to restore mobility to the lumbaneit the levels of
innervation to the lower extremity and to maintaioper motion in the
pelvis and hips for normal biomechanics. The se¢eeatment program
incorporated the manipulative techniques with aiviag-specific
rehabilitation program aimed at strengthening thetws medialis
obliquus (VMO) muscle. Hardcopy data, numericahpsiales, and
subjective questionnaires were used to measuremet: Positive
results were obtained in both treatment periods. &ddition of a
rehabilitation program in the second period produzgreater decrease
in the patient's symptoms and an increase in thetifunal ability of
daily activities.

The SSRD are under-represented in muscoloske&tabilitation field
and in manual therapy literature.

CONCLUSIONS

Progressions towards evidence-based practice pedhzy what forms
of knowledge are counted as evidence. As evercalinéasoning
activities can be viewed through two different m@ng processes:
hypothetico-deductive reasoning and narrative ragpand as these
reasoning processes have underlying assumptioalgbao those
underlying quantitative and qualitative researctag@gms (37), so
rehabilitation science has to generate knowledgeyusmth qualitative
and quantitative approaches. Rehabilitation outsoane utterly
dependent on patients’ attitudes, thoughts andvat@in, and as the
rehabilitation process in itself builds on sociekraction, therefore

studies with a qualitative design can be usefuktopthe development
and improvement of rehabilitation. There is nothatgput qualitative
research that precludes it from being considerealid form of
evidence. More recent works explore the limits paténtials of
“mixed-method” approaches to inquiry. The tradiibguantitative
research methods represent a confined accessimatknowing, since
they incorporate only questions and phenomenactrabe controlled,
measured, and counted. The tacit knowing of anrexpeed practitioner
should also be investigated, shared, and contd&24.
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Otherwise single subject designs are ideally sdidedesearch in the
rehabilitation practice environment. If properlypéipd, these
experimental designs can help establish the effiohcehabilitation
practice and contribute to rehabilitation scierideey are an efficient
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