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Abstract

Background

The development and use of evidence based clinical practice guidelines is widely advocated.
Adherence with guidelines seems however to be moderate. To date no review has been published
addressing the latest state of the art of adherence with clinical practice state of the art guidelines in
physical therapy or even with non-evidence based statements, protocols or treatment methods. The
aim of this systematic review is to establish the contemporary stand of adherence in physical therapy
with these guidelines, to compare the adherence rates and the methods used to assess adherence

and to assess whether and how validity and reliability of the assessment instruments are established.

Methods

A literature search on Pubmed, Cochrane Central register of Controlled Trials, EMBASE, CINAHL,
PsycINFO, PEDro, ERIC, Health Psychosocial Instrument (HaPl), Social Sciences Citation Index (SSCl),
Science Citation Index Expanded, BMIJ Clinical Evidence and Google. Inclusion criteria were 1)

participants had to be PT’s and 2) studies had to be written in English, German or Dutch.

Results

Out of 350 references 72 studies were included. Studies varied concerning study methods and
adherence assessment methods used, the way adherence was classified i.e. what was considered to
be adherence, the adherence scoring or rating method, the type of performance activities or the
aspects of care, the kind of activity or if concerning diagnostic or treatment activities what condition,
aspects of care, guideline or treatment method was addressed. Next to that, there were differences
in reporting and whether items were operationalized, validated and /or reliability was tested.

Adherence rates varied, ranging from 1% to 100%.

Conclusions
The differences of methods used for assessing and reporting adherence makes a fair comparison
impossible and highlights the lack of a uniform method to do so. These differences provide substance

for recommendations to create such methods.



Background

For improving quality of healthcare the development and use of evidence based clinical practise
guidelines is widely advocated (1). These guidelines provide practitioners opportunities to
systematically apply scientific evidence in practice (2-6), to improve and monitor quality and
efficiency of practitioners’ performance (3,6,7), to enhance transparency of practice (7) to decrease
variability in professional practice and to legitimise their profession in the eyes of external
stakeholders (1). Within physical therapy the Royal Dutch Society for Physical Therapy has published
18 evidence-based guidelines up to 2007 as part of a national quality assurance program (8). Also, a
series of evidence-based statements outlining the efficacy of physiotherapy for management of
conditions, amongst them neck pain (9) and low back pain (10) were produced by the Australian
Physiotherapy Association (8). Moreover, to promote collaboration the World Confederation for
Physical Therapy has prioritised the development and implementation of guidelines to facilitate
evidence-based practice (11-13).

In order for guidelines to be beneficial they need to be implemented and professionals need to
adhere to the guidelines (14,15). Systematic reviews concerning the effectiveness of
implementation strategies used for clinical guidelines showed only small to moderate effects for
different interventions like reminders (16), dissemination of educational materials (16), and audit
and feedback (16,17), educational outreach (16,18), the use of opinion leaders (14) and
educational meetings and workshops (19). A recent systematic review concerning implementation
strategies of physiotherapy clinical guidelines showed comparable results implying that multifaceted
interventions based on educational meetings to increase implementation of clinical guidelines may
improve some outcomes of professional practice but do not improve patient health or reduce cost of
care(8). Also, adherence with clinical guidelines seems to be moderate (20,21).

Although much is known about the effectiveness of implementation strategies to date no review has
been published addressing the latest stand of adherence with clinical practise guidelines in physical
therapy or even with non-evidence based statements, protocols or treatment methods. Therefore
the primary aim of this systematic review is to establish the contemporary stand of adherence with
clinical practise guidelines and non-evidence based statements, protocols or treatment methods in
physical therapy and compare the adherence rates.

Adherence can be assessed in different ways resulting in different levels of adherence. For a short
but comprehensive overview concerning the advantages and disadvantages of each method see
Rutten (2006) (22). For the purpose of a fair comparison of adherence with different clinical

guidelines in physical therapy the methods of assessing adherence in each of the included studies is



taken into account. Also, as with all instruments, adherence instruments need to be valid and reliable

(23). Whether and how validity and reliability are established is also addressed in this study.

Methods

A literature search was conducted on Pubmed, Cochrane Central register of Controlled Trials,
EMBASE, CINAHL, PsycINFO, PEDro, ERIC, Health Psychosocial Instrument (HaPl), Social Sciences
Citation Index (SSCI), Science Citation Index Expanded, BMJ Clinical Evidence and Google.

At the onset of this study there was no indication about the number of studies expected to be found
but it was thought to be not more than around 30 altogether. Therefore a broad search strategy was
set up, there were no explicit exclusion criteria formulated and the inclusion criteria were set with
the only limitations that physiotherapists (PT’s) had to be included and studies were written in
English, German or Dutch. Early non-published explorations and preparatory searches revealed that
several different expressions are in use to address the concept of adherence by health providers.
Within the quality paradigm adherence belongs to the ‘process’ of care. Medical researchers and
professionals prefer to use the term ‘appropriateness’ of care. Although there seems to be a huge
overlap in the research fields the distinction in use is remarkable. When using the term process a lot
of research performed by medical researchers is not found, when using the term appropriateness a
lot of research concerning the quality paradigm is not found. Others use the term adherence or it’s
synonyms like compliance, concordance or, for instance within the field of psychology, fidelity. In
nursing the terms research utilization or knowledge utilization are common. In order to yield a broad
search the following MeSH-terms and key words were used: physical therapy, guideline adherence,
adherence, concordance, compliance, fidelity, appropriateness of care, process of care, quality
indicators, guidelines, protocol, current practice. The term current practice was used to search for
non-evidence based statements, protocols or treatment methods. Next to that, the terms
‘benchmark’ and 'employee performance appraisal’ were initially used. This search yielded over 1700
references with almost no overlap. Since this was thought to be too much these terms were omitted
in a new final search.

The search was performed by one person (AK). Screening and selecting of the titles and abstracts of
the articles found by this search was done independently by two researchers (AK, DB). Screening of
the full text of the selected articles was again done by one person (AK). In addition, references of the
selected studies were screened for additional relevant studies by one person (AK). There was no
restriction in study types being included. In case of randomised trials, controlled trials, controlled
before and after studies, or interrupted time series studies investigating the implementation of

clinical guidelines by PT’s the different groups and/or baseline measurements were regarded as a



cohort. Methodological quality was not assessed since at the time of the analyses no instrument for

assessing the methodological quality of the studies was known to the researches.

Results

The search through to June 26, 2009 yielded 1164 references. Only searches in Pubmed, Cochrane
Central register of Controlled Trials, EMBASE and CINAHL yielded references using the full broad
search. The search strategy and results are provided in additional file 1. After removing duplicates
350 references remained for screening. Screening of titles and abstracts by two reviewers left 75
references. After full-text screening 47 references concerning 43 studies remained. For one study
two articles (24,25) and for another study four articles (26-29) were found. One review (8)
concerning effectiveness of implementation strategies contained three studies (24,30,31), two of
which were already found (24,30) and the third was subsequently included (31). Eleven studies
could not be retrieved. Ten of these were provided by the authors. Twenty references were
excluded because adherence was not measured. Other reasons for exclusion were: being a study
protocol (2 studies), no PT’s included (3), concerning the assessment of practice skills of participants
in an exam situation (1), concerning a visitation project in which personal recommendations were
provided (1). Through screening of the references of the included articles another 27 eligible studies
were found. Two of these studies concerning respiratory and mobilization therapists (32)
respectively manual therapists were(33) included since these therapists are mostly (specialized) PT’s.
Also, three studies (34-36) which concerned adherence were not found through the search nor the
reference screening but were already in the possession of the first author. The latter three articles
and the 27 studies found by screening were not further screened for references. Finally, 73 studies
were included. In figure 1 the selection process is depicted.

The first study addressing adherence was performed in 1990. During the nineties 9 more studies
were performed. The other studies were performed after the change of the millennium with 18
studies being performed between 2000 and 2004 and the other 46 after 2004.

Studies varied concerning study methods and adherence assessment methods used, the way
adherence was classified i.e. what was considered to be adherence, the adherence scoring or rating
method, the type of performance activities or the aspects of care, the kind of activity or if concerning
diagnostic or treatment activities what condition, aspects of care, guideline or treatment method
was addressed. Also, adherence rates varied, ranging from 1% to 100%. Additional file 2 provides a

table with comprehensive analyses.



Objects of study

There is a myriad of activities, conditions, aspects of care, guidelines or treatment methods in which
adherence was assessed. Twenty-two studies (22,24,31,33,37-54) addressed low back pain. Nine
of these studies (22,24,38,39,41,43,44,46,49,54) used official guidelines of which five used the
Dutch guidelines for (nonspecific) low back pain (22,24,44,46,54), one measured PT’s adherence to
the Dutch Low-Back Pain Guideline for General Practitioners (38) and one concerned the assessment
of red flags in patients with low back pain (49). In one study (37) both management of low back pain
and management following total knee replacement were addressed. In 11 studies (26,32,55-63)
hand washing was studied. One of these studies (56) aimed at isolation precautions such as hand
washing and barrier precautions. Six studies concerned stroke (34,64-68). Four of which used official
guidelines (64,65,67,68) and two studied the Bobath concept (34,66). One of these studies solely
addressed the use of outcome measures recommended in the guideline (67). Four studies (69-72)
surveyed osteoarthritis. Three of the knee (70-72) and one of the hip and the knee (69). Also, two of
these studies (69,72) used official guidelines. Another four studies (73-76) addressed the use of
safety measures whilst applying diathermy. Four studies (15,77-79) addressed ankle sprain of which
two used the Dutch Clinical Guideline Acute Ankle Injury (15,79) and another one used the same
guideline amongst assumptions on expected treatment such as goals and interventions that are
derived from the literature (77). Two studies (80,81) concerned adherence to the American
Association of Cardiopulmonary Rehabilitation established minimum and preferred guidelines for
cardiac rehabilitation personnel regarding educational degree attainment, licensure, and
certification. Further studies concerned The Dutch clinical practice guideline for cardiac
Rehabilitation (82), the Australian Physiotherapy Association’s Protocol for Pre-manipulative Testing
of the Cervical Spine (83), The Australian Clinical Practice Guidelines for Whiplash (30), the use of
standardized outcome measures included in the Victorian (Australia) Transport Accident Commission
(TAC) Clinical Justification Model (84), chronic shoulder complaints (85), service provision of
emergency on-call respiratory physiotherapy (86), provision of 24 hour access to PT’s and
radiographic services in chest physiotherapy (87), sudden muscle pain appeared during sporting
activity (88), upper extremity musculoskeletal disorders (89), The Dutch Guideline for Physiotherapy
in Parkinson's Disease (90), prevention of hip fractures after falls (91), sputum clearance and the
periodical assessment of patients suffering from cystic fibrosis (92), assessing compliance rates for
following three electromyography clinical practice guidelines of carpal tunnel syndrome, ulnar
neuropathy at the elbow and cervical radiculopathy (93), referral to orthopedic surgeons for surgical

intervention by extended scope PT’s (94), goal setting and making prognosis (95), involving patients



in goal setting (96), reporting of a suspected case of elder abuse to proper legal authorities (97), the
combined assessment of non-specific neck pain and the proposed screening process for direct access
to physical therapy in the Netherlands (36), quality of physiotherapy patient documentation using
the Dutch Clinical Practice Guideline on Physiotherapy Documentation (35) and assessing student

performance of entry level of professional skills by clinical instructors (98).

Study methods

A questionnaire survey was used by 19 studies (30,38,44,45,53,54,67,72,74,76,80,81,83,86-
88,91,92,97) one of which questioned patients concerning PT’s’ adherence (92) and one of which
used a telephone interview (88). In all these studies respondents were questioned about their
performance and adherence was subsequently determined by the researchers. In nine studies
(44,54,66,67,79,84,85,90,98) self-reported adherence was assessed in which respondents
themselves rated the extent to which they adhered to the prescriptions, protocol, recommendations
or guidelines. In three studies (44,54,67) both self-reported use as well as self-reported adherence
were measured. Nine vignette studies were performed accompanied by a questionnaire
(22,34,39,41,50,52,54,70,78) and one vignette study (45) was performed accompanied by a
telephone interview. Also, two studies (57,59) used clinical scenarios accompanied by a
questionnaire. One study (31) used a questionnaire survey before and after a RCT and one study
(85) used a post-intervention questionnaire in an RCT in which both PT’s (self-report) and patients
were questioned concerning PT’s’ adherence. Also one study (34) took place as an intervention
check for a large outcome study measuring the effects of Bobath-based therapy. A quasi-
experimental study combined with observations was performed by five studies (26,32,55,61,62).
An observational survey was used by six studies (33,56,58,63,75,76) of which one study (75)
concerned an assessment of the environment and one study (33) in combination with an interview.
Twelve studies (35,37,42,48,49,51,64,65,68,93-95) performed a retrospective chart review of
which one study (94) used letters sent by the orthopedic surgeons of the patients involved after
consultation. Twelve studies (15,30,36,40,43,47,69,71,73,77,82,83) performed a prospective
registration survey and one study (46) a retrospective registration survey in which existing
registration forms were analyzed. Next to that, a prospective registration survey was used in the
intervention arm of an RCT in four studies (24,30,85,89) of which in two studies (24,30) also the
control arm was surveyed, in an interventional randomized cohort study (60) with four study phases

and in a non-randomized non-controlled intervention (quasi-experimental) study (84). One study



(22) used data from a previous study (24) to compare with new data. Also, one study (96) used

audiotapes.

Figures provided for PT’s solely or combined with other health care workers

In ten studies figures were not provided for PT’s solely but together with other health care workers
(HCW’s) as GP’s (50), care assistants (26), technicians (63), occupational therapists (OT’s) or team
(64), OT’s, nurses, nursing assistants and doctors (91), ‘others from several allied health fields’ (80),
nurses and radiologic technicians (58), EKG (electrocardiograph) technicians, anesthesia technicians
and housekeeper (56), midwifes, respiratory and mobilization therapists, radiology technicians,
nutrition therapists, as well as HCW's of all professional categories apart from nurses, nursing
assistants and doctors (32), OT’s, phlebotomists, dieticians etc. (61). All the other studies provided

numbers per profession or at least solely for PT’s.

Assessment, classification and scoring methods

In 52 studies adherence was assessed and classified dichotomously (yes/no). Fulfilling an item or
indicator was considered to be adherence and not fulfilling an item or indicator was considered to be
non-adherence. Three studies used a questionnaire with an ordinal (66,90) or interval (84) scale to
assess adherence but dichotomized item scores in the analyses to classify adherence although one of
these studies (84) did not use the dichotomization furthermore in the analyses . Two studies (61,83)
used both a dichotomized method and ordinal scales. In a further 7 studies (35,50,57,59,71,79,85)
adherence was assessed and classified using an ordinal level of measurement, 4 more studies
(22,36,89,98) used an interval level of measurement and 3 studies (45,54,93) used both ordinal
and interval scales.

One study (53) used ranking, in one study (52) the methods were not provided and in one study
(38) the methods could not be provided in terms like dichotomously, ordinal or interval because the
applied interventions and the recommendations were compared descriptively. In the studies in
which adherence was assessed and classified using ordinal or interval scales a myriad of combined
methods to assess and classify adherence were used. Mostly semantic combinations or 5- or 6-point
scales were combined with weighted scores added up, non-weighted scores added up, proportions,
ranges of proportions, risk levels or levels of evidence. Table 1, which is a summarized version of the
comprehensive table in additional file 2, provides a descriptive overview of the studies in which
adherence was assessed and classified using ordinal and interval scales.

In most studies the figures were provided per single recommendation (additional file 2) in which

each recommended intervention was applied by a group of PT’s to a group of patients. In some



studies also an overall rate was calculated for all recommendations together, either by adding up the
percentages and dividing this by the number of items or by appointing scores to each item and
adding these up. In one study (93) the overall calculation per complaint was based on weighted
items which were awarded weights of 2, 4 or 6 maximum points. In another study (98) each of the
ten items were appointed a score from 1 to 5. Subsequently, each PT got a score between 1 and 50
and the figures were provided by the percentages of PT’s who scored between 41-50, 31-40 and <30.
One study (22) used the same seven questions for three vignettes in which each question was
assigned a weighted numeric score. Per vignette, this score depended on the specific
recommendations the guideline provided for the particular case described. In the same study also
recording forms were used and each of them got an overall score for all four recommendations. In
yet another study (68) each of the 38 recommendations was appointed a score of 1 point when the
recommendation was met. If all 38 recommendations were met, there was a perfect score of 38.
Also, one study (46) also used an overall score of therapist who treated at least five patients and five

studies (22,24,46,84,93) used an algorithm.

Report methods

In 11 studies (38-42,51,53,70,72,83,87) there was reflection on adherence to recommendations in
the discussion. Seven of these studies (38,39,41,42,53,70,83) explicitly stated that the findings
were compared with existing recommendations. In the other studies adherence was reported in the

results section.

Adherence and/or current practice, the use of evidence based guidelines, validation,
operationalization and reliability

Forty-three studies solely addressed adherence. The other 30 studies addressed both current
practice and adherence. Studies differ considerably whether or not validated and operationalized
measures were used and the way this is reported. Five studies (35,36,82,86,90) stated they used a
systematic approach or formalized method to choose, develop and validate indicators to assess
adherence. Four of these studies (35,36,82,90) used criteria for the indicators as impact on outcome
and societal cost (82), effectiveness, efficiency, acceptability and measurability (90), being
representative for the 6-phases of the structured physical therapy assessment, room for
improvement and being measurable and broadly applicable (35) and acceptability, feasibility and
sensitivity to change(36). Neeleman-Van der Steen (2008) (82) and Nijkrake (2009) (90) rated these
criteria using a 4-point respectively a 5-point Likert scale. Twelve of the studies (31,33,38-

42,51,70,72,74,78) addressing both current practice and adherence stated they have only used



validated measures to assess current practice, two studies (44,84) only to assess adherence, 11
studies (37,45,50,53,66,71,76,81,83,86,97) to assess both current practice and adherence and five
studies (43,47,77,87,92) didn’t state they have used any validated measures at all. In total 32
studies stated they used validated measures to assess adherence. Fifty-three studies, of which 27
studies didn’t state they used validated measures to assess adherence, stated they used evidence
based guidelines or provided the importance of the process being measured. For instance, Saliga
(2004) (97) studied reporting suspected elder abuse according to the law and provided information
about the importance of this law. Also, many of the studies concerning hand washing and the
studies concerning safety measures during diathermy emphasized their importance. One study (83)
explicitly stated that there was a lack of research underpinning the protocol or method. Also, in one
study (46) the notion of the authors to use explicit operationalized and valid criteria was stated but it
was not provided whether this was done as such. Also, many studies explicitly stated they have used
operationalized measures whereas others didn’t state this but provided clear measures in either
tables, text or appendixes. Again others didn’t state nor provide anything about operationalization.
Seven studies (35,36,49,56,93,98) stated they established reliability of which one study (36) didn’t

provide figures. Additional file 3 provides an overview.

Discussion

The primary aim of this systematic review to establish the contemporary state of the art of
adherence with clinical practise guidelines and non-evidence based protocols in physical therapy is
met that far that only a general overview could be provided. Due to a plethora of assessment
methods, classification methods, scoring methods, numbers of items, aspects of care, the type and
number of HCW’s involved and the way numbers of HCW's are provided any comparison of the
adherence rates turned out to be impossible.

The 43 selected studies were initially found to be very much and it was tried to reduce this number
by omitting for instance all studies which did not address diagnosing or treating or which did not use
solely PT’s. However, this would leave out interesting studies concerning diagnosing and treating and
concerning used methods. It was therefore decided to include the 43 studies and use these for
screening the reference lists.

Due to leaving out the terms ‘benchmark’ and “employee performance appraisal’ an unknown
number of eligible studies were probably not found. Also, other eligible studies in which adherence
was assessed but not explicitly mentioned as such were not found. For instance, Kwakkel (1999) (99)

reported that the patients were given the recommended five treatment sessions a week. It’s very



well possible that much more studies do address adherence in such an implicit way. These studies
will have been missed by our search .

The differences found in this study in the ways adherence was assessed, classified and scored,
whether or not validated and/or operationalized measures were used and the ways the results are
reported highlights the lack of a uniform method in assessing and reporting adherence. Due to this
deficiency researchers were more or less forced to create their own methods. Especially concerning

assessing, classifying and scoring adherence as demonstrated in table 1. The lack in using uniform

methods could be reasonably explained by the fact that it’s a fairly new topic in research in
healthcare and that it has, in our opinion, been a kind of by product of or at least of less interest with
respect to the search for evidence, the development of guidelines and the implementation of these
guidelines. An underlying reason for this could be that measuring adherence demands a fair degree
of introspectiveness for the profession as a whole as well as for individual professionals. This can be
anticipated by the respondents as a threat and by the assessors as a kind of judging or an
interference with someone else’s work. Berwick (1989) (100) already stated that: ‘In fact, practically
no system of measurement — at least none that measures peoples performance —is robust enough to
survive the fear of those who are measured’. The lack in uniform reporting of adherence is shown by
the 11 studies (38-42,51,53,70,72,83,87) which assessed both current practice and adherence in
which current practice was addressed in the results section and adherence in the discussion. All
these studies reflected on adherence in the discussion of which seven studies
(38,39,41,42,53,70,83) explicitly stated that the findings were compared with existing
recommendations. Although, it’s common in research to reflect in the discussion on the results it
could be argued to recommend to report adherence to prescriptions in the results section.

Only very recently there is attention for better methods to asses adherence . The five studies
(35,36,82,86,90) which state they used a systematic approach or formalized method to choose,
develop and validate indicators to assess adherence are relatively new. The earliest stems from 2006
and the literature they refer to (101,102) goes back to 2001. In the other studies researchers used
their own methods of which the methods of validating the instruments, when validated at all, were
commonly used methods as using pilots and experts.

The attention for better methods to assess adherence can even be regarded as a next logical step in
the development process of the quality of healthcare from the search for evidence through the
development of guidelines and the implementation of these guidelines. After the evidence was
established the next step was to provide this evidence to healthcare workers in a concise way,

immediately raising the problem of dissemination and implementation and subsequently the issue of

10



how to establish the effects of the dissemination and implementation. The latter leading directly to
the topic of methods to assess adherence.

As for all measures, for measures assessing adherence validity and reliability need to be determined
(102-105). In our results the number of studies which stated they established reliability was a mere
seven studies (35,36,49,56,60,93,98). We could find no explanation why this number is so low.
Concerning the validation of the measures the notable differences between studies assessing both
current practice and adherence raises the attention to the differences between the concept of
current practice and the concept of adherence. Current practice refers to what is commonly
performed in daily practice. An instrument to assess current practice for the treatment of a certain
complaint should therefore reflect all possible diagnostic activities and interventions or modalities.
According to Webster’s Students Dictionary (106) to adhere to means ‘to follow closely or without
deviation’. According to Merriam-Webster’s’ Learner’s Dictionary (107) it means ‘to act in the way
that is required by (something, such as a rule, belief, or promise)’. According to the Oxford English
Dictionary (108) it means ‘to cleave to an opinion, practice, or method’. In the medical and allied
healthcare professions to adhere to means ‘to follow closely or without deviation to what’ or ‘to
cleave to what’ or ‘to act in the way that’ is anticipated i.e. believed as good practice, whether it’s
evidence based or not . This anticipated good practice is often provided in prescriptions as protocols,
standards, algorithms, recommendations, guidelines or methods. Therefore, an instrument to assess
adherence should, in contrast to an instrument to assess current practice, reflect only diagnostic
activities and interventions or modalities which stem from prescriptions. In case both current
practice and adherence are assessed validated measures for both concepts need to be used or if one
measure is used it should be validated for both current practice and adherence.

Although 27 studies didn’t state they used validated measures to assess adherence they did state
they used evidence based guidelines or provided the importance of the process being measured. This
states a certain implicit content validity of the used measures with these guidelines or processes. The
importance was demonstrated by explaining why the performance is undoubtedly anticipated as
good care. It’s obvious and/or commonly accepted that reporting suspected elder abuse, hand
washing and taking safety measures are performances of good care. This implicit content validity can
partly be explained by the above mentioned meanings of the words adherence, prescription,
standard, protocol, recommendation and guideline. Also, some authors, for instance Bekkering
(2005) (24) did not validate the criteria used for assessing adherence but did operationalize these
criteria to clarify the conditions under which the criteria are considered to reflect adherence when
fulfilled. This operationalization can be considered as a kind of validation since it has been well

deliberated whether the criteria did measure what was supposed to be measured. Next to that,
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some authors, like Van Peppen (2008) (67), used guidelines which were already clearly
operationalized. Van Peppen (2008) (67) used the guideline which states that recommended core
outcome measures should be used at specific time points which are given in the guideline. This
guideline needed no further operationalization nor validation.

The distinction between studies explicitly stating that measures were validated and other studies
providing content validity in an implicit manner again raises the attention to the lack of a uniform
method for reporting. It's suggested here to either agree upon always explicitly stating that the
measures were validated or to agree upon that a) mentioning that evidence based measures were
used or b) providing a thorough explanation concerning the importance of the process being
measured or c) providing the operationalization process and and/or clear operationalized indicators
are also sufficient in reporting validity.

Next to the implicit content validity, measures build on evidence based guidelines or evidence taken
directly from literature do have construct validity since the relationship between the process, e.g. the
intervention, with the outcomes is established (105,109). However, since the evidence is not always
very strong (109) and experts often disagree on the interpretation of evidence(102) it’s
recommended to validate and operationalize measures by combining evidence with consensus
methods (102,109). On the other hand, many guidelines and recommendations are developed using
thorough literature searches and consensus methods. So why bother to repeat a consensus method.
Rather, it will be more efficient to immediately operationalize recommendations or guidelines in
measurable indicators whilst they are being developed.

It’s also recommended to use and rate criteria which the measures or indicators have to meet
(102,110) which is done by four of the five studies (35,36,82,86,90) which stated they used a
systematic approach or formalized method to choose, develop and validate indicators to assess
adherence. These four studies (35,36,82,90) used criteria for the indicators as impact on outcome
and societal cost (82), effectiveness, efficiency, acceptability and measurability (90), being
representative for the 6-phases of the structured physical therapy assessment, room for
improvement, being measurable and broadly applicable (35) and acceptability, feasibility and
sensitivity to change (36). The use of these criteria in these studies stem from studies outside the
field of physiotherapy which have proposed similar and other criteria like relevance to clinical
performance (105,111), societal cost (105), level of evidence (103,105,112), feasibility
(102,112,113), impact on outcome (105,113,114) measurability (105,114), room for improvement
(103,105,113), plausibility (113), acceptability (102), sensitivity to change (102) and overall utility
(113). Although measurability seemed difficult to appraise by experts in a study to implement the

Dutch infertility guidelines (115). There seems, however, not to be any consensus on which criterion
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should be used when or be used at all. It would therefore be advisable to agree upon one set of
criteria to which measures have to meet.

For both the rating of the validity as well as the separate criteria specific scales can be used as done
by two of the included studies which used a 4-point (82) and a 5-point (90) Likert scale. Studies
outside the field of physiotherapy also used a 5-point scale (105,113) or a 9-point scale (111,113).
The latter stems from the RAND/University of California, Los Angeles—modified Delphi method (112).
The five studies (35,36,82,86,90) which stated they used a systematic approach or formalized
method to choose, develop and validate indicators to assess adherence used quite similar methods
although they differed in detail concerning the number and sequence of steps taken and the use of
criteria to which the indicators have to be met. They preceded the recently developed AIRE
Instrument for Appraisal of Indicators through Research and Evaluation (116). An instrument in
which the quality of all indicators of a set of indicators is appraised separately by use of 20 criteria
grouped into four quality domains: 1. purpose, relevance and organizational context, 2. stakeholder
involvement, 3. scientific evidence, 4. additional evidence, formulation and usage. This instrument is
more comprehensive than the systematic approaches or formalized methods mentioned above and
includes some of the criteria mentioned above i.e. impact on outcome, level of evidence, room for
improvement. It does not state however why these were chosen and whether or not other criteria
were screened and omitted.

Another notable distinction is that in self-reported use and self-reported adherence. In self-reported
use the respondent is not asked whether she or he adheres to the prescriptions, protocols,
recommendations or guidelines. The decision whether or not she or adheres is made by the assessor.
When, however, the respondent is asked directly whether she or he adheres to the prescriptions,
protocols, recommendations or guidelines this decision is made explicitly by the respondent her- or
himself. Some studies used questions in which the word ‘use’ is combined with phrases like
‘according to the recommendations’. In this case the respondent can immediately know that
adherence is assessed and therefore she or he decides implicitly her- or himself whether she or he
adheres. It's recommended here that when using self-report it should be made clear whether it’s

self-reported use or self-reported adherence and who decides what’s considered to be adherence.

Conclusion

The primary aim of this systematic review to establish the contemporary state of the art of
adherence with clinical practice guidelines and non-evidence based protocols in physical therapy is
met that far that only a general overview is provided. Due to a plethora of assessment methods,

classification methods, scoring methods, numbers of items, aspects of care, the type and number of
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HCW'’s involved and the way numbers of HCW'’s are provided any comparison of the adherence rates
turned out to be impossible. The differences found in this study in the ways adherence was assessed,
classified and scored, whether or not validated and/or operationalized measures were used and the
ways the results are reported highlights the lack of a uniform method in assessing and reporting

adherence. The same differences provide substance for recommendations to create such methods.
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Figure 1: Flow-chart of selection and retrieval process

Duplicate references excluded:754

Search results: 1164

Excluded based on title and/or

Results: 350

abstract: 275 references

Results: 75

Excluded because adherence was not measured: 20

Excluded because it was a a study protocol: 2

Excluded because there were no PT’s included: 3

Excluded because it concerned the assessment of
practice skills of participants in an exam situation: 1

Excluded because it concerned a visitation project in
which personal recommendations were provided: 1

Results: 47 references
concerning 43 studies

Included through screening of references: 27

Included because in possession of author but not
found by the search: 3

Finally included: 73
studies
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Table 1: Methods used for assessing and classifying adherence

Author, year

Adherence assessment method.

How was adherence classified?

(country)
Alexander, Nineteen specific clinical scenarios using a 6- | Using an ordinal scale. A score of 6 indicated
1997 (US). point scale. The scale ranged from 0 to 100% | an acceptable response, 1 indicated an
(0, 20, 40, 60, 80, 100%), corresponding to unacceptable response according to the
how often the respondent washed his or her | authors interpretation of CDC guidelines.
hands in the specific situation. The scores in between 2-5 signified a range
between acceptable and unacceptable,
indicating an inconsistency in practice. In the
results section the acceptable compliance
score was set at 5 and above.
Hrachovy, Questionnaire using a 5-point Likert scale: Using an interval scale. The ratings on the 5-
2000 (US). 1. never point Likert scale reflect directly to the level

2. rarely

3. occasionally
4. frequently
5. always.

of adherence in which ‘never’ reflects non-
adherence and ‘always’ reflects full
adherence. Moreover, the qualifications
‘always’, ‘frequently’, ‘occasionally’, ‘rarely’
and ‘never’ were quantified ranging from 1.
never till 5. always. For the 10 items of the
guestionnaire the points were added up
ranging from 1 to 50. These scores were
categorized in three categories in which
scores 41-50 means very consistent
adherence, scores 31-40 means moderately
consistent adherence and scores < 30
means inconsistent adherence.

Devine, 2002
(US).

Nineteen specific clinical scenarios designed
into questions (statements) using a six-point
scale. The scale represented an estimate of
the percentage of hand washing occurrences
(0, 20, 40, 60, 80 100%) necessary following
each clinical scenario.

Using an ordinal scale. A score of 1 was given
for noncompliance and a score of 6 was
given for compliance according to the
authors interpretation of CDC guidelines for
each clinical scenario presented. Scores from
2 - 5 indicated a range of compliance and
therefore inconsistency in hand washing
behaviors.

Magaray, By asking a direct question whether Using an ordinal scale. Concerning provision
2004 (AU). information about the dangers is given using | of information the answers ‘always’ and
answering options: ‘sometimes’ reflect a classification in
1. always degrees of adherence in which ‘always’ was
2. sometimes considered to be adherence. Concerning
and whether consent is asked using seeking consent the degree of adherence is
answering options: operationalized depending on the patient
1. only at the first occasion and certain occasions as first or every
2. at every occasion occasion or the occasion in which the HVT
3. for every High Velocity Thrust technique technique is used. It’s not clear what was
3. not with every patient exactly considered to be adherence but
4. never. ‘never’ is considered to be non-adherence.
Leemrijse, 1. By ways of a direct question asking PT’s to | Using an ordinal scale. For the direct
2005 (NL). which extent they treated their patients question the ratings on the 5-point scale

according to the guidelines, using a 6-point-

reflect directly to the level of adherence in
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scale:

1. never

2. < 10% of the patients
3. 10-50% of the patients
4. 50-90% of the patients
5.>90% of the patients
6. always.

2. Questions asked whether PT’s treated
their patients according to individual
recommendations in the guidelines:

which ‘never’ reflects non-adherence and
‘always’ reflects full adherence.

Also, concerning the individual
recommendations the answers ‘yes’,
‘sometimes’ and ‘no’ reflect a certain degree
of adherence in which ‘yes’ reflects full
adherence and ‘no’ reflects non-adherence.

1. yes
2. sometimes
3. no.
Mikhail, By using: 1. Using an ordinal scale. Interventions were
2005 (CA). classified according to the levels of evidence
1. A clinical vignette in which each of effectiveness in which the highest level of
intervention was reported according to its evidence was considered to be highest
evidence of effectiveness (strong, moderate, | degree of adherence.
limited, or none)
2. Using an interval scale. The ratings on the
2. A checklist of 13 interventions with 5-point Likert scale reflect directly to the
known evidence of effectiveness by rating level of adherence in which ‘never’ reflects
the frequency of use on a 5-point scale non-adherence and ‘always’ reflects full
ranging from ‘never’ to ’always’ in relation to | adherence.
a client similar to the one in the vignette.
Abrams, Using a questionnaire asking the Using an interval scale. In the figures only
2006 (AU). physiotherapists “In what proportion of proportions are given in which a high
cases when the test could be used do you percentage reflects a high level of
use the test?”” with possible responses: adherence. It was stated that in the analyses
1. don’t know the test the response categories were dichotomized.
2. never 0% The categories ‘sometimes’, ‘frequently’ and
3. sometimes 1-30% ‘always’ were collapsed for comparison of
4. frequently 31-60% change in reported use and the categories
5. always 61-100%. ‘frequently’ and ‘always’ to examine change
in common practice. These categories were
not used furthermore as such.
Geraets, Questionnaires using a 5-point ordinal scale | Using an ordinal scale concerning GET by
2006 (NL). 1. fully convinced. using the terms fully, strongly, little and not

2. strongly convinced.
3. reasonably convinced
4. little convinced.

5. not at all convinced.

at all in combination with convinced. Not at
all convinced was considered to be non-
adherence. Fully convinced was considered
to be full adherence.

Meijer, 2006
(NL).

By marking all activities performed and/or
discussed on a checklist after every session.
These activities were later classified into
physical and psychological components,
return-to-work, relaxation and energy
components. The percentage of the planned
sessions of the major components that
actually took place was calculated.

Using an interval scale. Compliance was
determined to be good if more than 74% of
the scheduled sessions took place, moderate
between 50%—74% and poor if less than 50%
of the treatment protocol was carried out.
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Oostendorp,
2006 (NL).

A quality evaluation instrument consisting of
44 indicators being scored from 0 to 3:
O=absent

1=somewhat present

2=mostly present

3=completely present

na=not appropriate.

Using an ordinal scale. The scores reflect
directly to the level of adherence in which
‘absent’ reflects non-adherence and
‘completely present’ reflects full adherence.

Randle, 2006
(GB).

Using a tool for hand hygiene audits.
Frequencies of scores were used with ‘0’
being scored for a hand hygiene opportunity
(i.e. ‘0’ for opportunity) and ‘1’ being scored
for an observation of hand hygiene actually
taking place.

Using an ordinal scale. Opportunities for
hand hygiene were stratified into three
categories: high, medium and low risk in
which high risk was considered more
important to be adhered to. However, these
categories were not used furthermore as
such but incorporated in the figures.

Rutten, 2006
(NL).

By using:

1. three clinical vignettes with 7 criteria to
assess adherence to 6 recommendations .
Per vignette each criterion was given a
weighted score depending on the specific
recommendations the guideline provided for
the particular case described

2. recording forms and an algorithm based
on 4 main recommendations which were
operationalized in measurable performance
indicators.

1. Using an interval scale. All three vignettes
were supplied with the same 7 questions. To
enable statistical analysis of the data, each
guestion was assigned a weighted numeric
score. Per vignette, this score depended on
the specific recommendations the guideline
provided for the particular case described.
Answers that matched the
recommendations were given the weighted
scores, whereas answers that contravened
the recommendations were given no points
at all implicating that more relevance is
given to the recommendations. A higher
score was considered to be adherence.

2. Using an interval scale. Adherence to each
of the four recommendations resulted in 25
points, non-adherence in 0 points. This
resulted ina 0, 25, 50, 75 or 100% adherence
score per recording form.

Bishop, 2007
(GB).

A vignette accompanied by clinical behaviour
questions with multiple choice response
options (statements) concerning advice
given to patients with LBP about work (5
options), activity (4 options) and bed rest (5
options).

Using an ordinal scale. Response options
were classified as being strictly, broadly or
not in line with guideline recommendations.

Rutten, 2007
(NL).

A modified classification based on the
scoring system used in Dutch education was
used: 0-15% negligible, 16-25% little, 26-35%
weak, 36-45% amply unsatisfactory, 46-55%
unsatisfactory, 56-65% satisfactory, 66-75%
amply satisfactory, 76-85% good, 86-95%
very good, 96-100% excellent

Using an interval scale. The scores reflect
directly to the level of adherence in which
the dividing line between non-adherence
and adherence lies between unsatisfactory
and satisfactory.

Tyson, 2007
(GB).

Questionnaire using a 5-point Likert scale:

5. completely (I am a Bobath purist)

4. strongly (my work is strongly based on the
Bobath concept

The questionnaire was on an ordinal level.
In the analyses the scores were
dichotomized. Scores of 1 — 3 were
categorized as ‘eclectic’ and scores of 4 — 5
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although | occasionally use other methods)
3. mostly (my work is based on the Bobath
concept but | do use other methods)

2. not much (my work is based on other
methods but is influenced by the Bobath
concept a little)

1. not at all (I do not use the Bobath
concept)

were categorized as ‘strongly Bobath’ or
Bobath ‘purist’.

Armantrout, | 1.checklist with weighted items based on 1. Using an interval scale. Iltems based on
2008 (US). the strength of evidence and with diagnostic | stronger evidence are given more weight
algorithms assuming these items are more important to
adhere to. The items are awarded weights of
2. reviewer reported rating on a 7-point 2, 4 or 6 maximum points. Each item was
Likert scale graded from zero to the maximum points.
1. absolutely incorrect Zero points was considered non-adherence
2. moderately incorrect and the maximum points were considered to
3. somewhat incorrect be full adherence. The score for the checklist
4. uncertain/neutral was calculated as the percentage of points
5. somewhat accurate acquired out of the maximum possible
6. moderately accurate points.
7. absolutely accurate.
2. Using an ordinal scale. The terms
‘incorrect’ and ‘accurate’ in combination
with the terms ‘absolutely’, ‘moderately’ and
‘somewhat’ reflect a classification in degrees
of adherence. ‘Absolutely incorrect’ was
awarded 1 point and was considered to be
non-adherence. ‘Absolutely accurate’ was
awarded 7 points and was considered to be
full adherence.
Jamtvedt, By registering actual clinical practice and Using an ordinal scale. A combination of a
2008 (NO). analyzing the treatment modalities in three classification of treatment modalities in
categories: three categories with levels of evidence was
1. "not used" used. A high use of a high level modality was
2. "used in up to 80% of the sessions" considered to be adherence and a high use
3. "used in more than 80% of the sessions", | of a low level modality was considered to be
which are compared to the quality of non-adherence.
evidence on four levels: high, moderate, low
or no evidence.
Liddle, 2009 | Questionnaire in which respondents were By ranking. A high ranking of advice and
(IE). asked to rank the type(s) of treatment they exercise was considered to be adherence.
used most frequently with CLBP patients;
higher ranks indicating more frequent use.
Nijkrake, Using evidence based quality process- The questionnaire was on an ordinal level.
2009 (NL). indicators. PT’s were asked to score how To evaluate response distribution, item

frequently they followed that specific
process on a 5-point scale:

0. never

1. seldom

2. sometimes

3. generally

scores were dichotomized into 'frequently
following the indicator’ (item score 3 or 4) or
‘frequently not following the indicator’ (item
score 0, 1or 2). Proportions for ‘frequently
following indicator’ were calculated for each
item and the criterion for acceptable
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4. always.

guideline adherence was set at > 75% of the
physiotherapists frequently following an
item.

Rutten, 2009
(NL).

1. three clinical vignettes with 7 criteria to
assess adherence to 6 recommendations .
Per vignette each criterion was given a
weighted score depending on the specific
recommendations the guideline provided for
the particular case described (see above,
Rutten 2006).

2. By one single item asking the
physiotherapists to what extent they
thought they were applying the guidelines
for LBP:

1. never

2. sometimes

3. regularly

4. mostly

5. always.

1. Using an interval scale. Rates from 0% to
33.3% were classified as low, those from
33.4% to 66.6% as moderate, and those from
66.7% to 100% as high adherence.

2. Using an ordinal scale. The answering
options ‘never’ and ‘sometimes’ were
classified as low adherence, the option
‘regularly’ as moderate adherence, and the
options ‘mostly’ and ‘always’ as high
adherence.
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