
Journal of Orthopaedic & Sports Physical Therapy
OfficidlPublicdtionof theOrthopaedicandSportsPhysicalTherapySecrioruo/rhe AmericanPhysicalTherapyAs.sociarjon

Systematic Review of the Quality of
Randomized Controlled Trials for
Patellofemoral Pain Syndrome
Marro Bizzini, PT MS'
Capt. John D. Chitds, PT, MS, MBA, OCS, CSCS, FAAOMPI2
Sara R. Piva, PT, MS, OCS, fnnottttpf3
Anthony Delitto, PT, PnD, FAPTA+

Study Design: Systematic review of the l iterature.
Object ives:  To develop a qrading scale to judge the qual i ty of  randomized cl in icat  t r ia ls (RCTt
and conduct a systematic review of the published RCTS that assess nonoperative treatments for
patel lofemoral  pain syndrome (PFPS)

Background: Systemat ic reviews of  the qual i ty and usefulness of  c l in ical  t r ia ls al low for ef f ic ient
synthesis and disseminat ion of  the l i terature,  which should faci l i tate c l in ic ians'  ef fons to
incorporate pr inciples of  evidence based pract ice in the c l in ical  decis ion-making process.
Methods and Measures: Using a scale based on cri ieria in the Cochrane Collaboration Handbook,
we sought to crit ically appraise the methodology used in RCTs related to the nonoperative
management of PFPS, synthesize and interpret our results, and report our findings in a
user f r iendly fashion. A scale to assess the methodological  qual i ty of  t r ia ls was designed and pi lot
tested for its conten[ and reliabil i ty. Published RCT5 identif ied during a l iterature search were then
selected and rated by 6 raters. We used predefined cutoff scores to identify specific weaknesses in
the cl in ical  research process that need to be improved in future c l in ical  t r ia ls.
Results: The quality scale we developed was demonstrated to be sufficiently reliable to warrant
interpretat ion of  the reviewers' f indings. The percentage of  t r ia ls that  met a minimum level  of
quality for each specific criterion ranged from a low ol 25% Ior the adequacy of the description of
the randomizat ion procedure to a high of  95% for the descr ipt ion and standardizat ion of  the
I ntervention.

Conclusions: Based on the resul ts of  t r ia ls exhibi t ing a suf f ic ient  level  of  qual i ty,  t reatments that
were effective in decreasing pain and improving function In patients with PFPS were acupuncture,
quadr iceps strengthening, the use of  a resist ive brace, and the combinat ion of  exercises wi th
patellar taping and biofeedback. The use of soft foot orthotics in patients with excessive foot
pronat ion appeared useful  in decreasing pain.  In addi t ion,  at  a short- term fol low-up, pat ients who
received exercise programs were discharged earlier from physical therapy Unfortunately, most
RCTs reviewed contained qual i tat ive f laws that br ing the val id i ty of  the resul ts into quest ion,  thus
diminishing the abi l i ty  to general ize the resul ts to c l in ical  pract ice.  These f laws were pr imari ly in
the areas of randomization procedures, duration of follow up, control of cointerventions,
assurance of  b l inding, accountabi l i ty  and proper analysis of  dropouts,  number of  subjects,  and the
relevance of  outcomes. Also,  g iven the l imi ted number of  h igh qual i ty c l in ical  t r ia ls,
fecommendatrons about supporting or refuting specific treatment approaches may be premature
and can only be made with caution. ./ Orthop Spons Phys Ther. 2003;33:4 20.
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counts for

atel lofemoral  pain syn'

drome (PFPS) is a com'
mon source of  anter ior

knee pain in act ive indi-
v iduals.a 2:1 s4 68 I t  ac
257o to 40o/"  o l  a l l  knee

problems seen in sports medicine
centers.7 54 Al though the et io logy
of PFPS is unclear,  some have sug-
gested that t t re pain and discom-
fort  is  l ikely to be the resul t  of
abnormal muscular and
biomechanical  factors that  a l ter
the c l ist r ibut ion of  shear ing and
compressive lorces on the patel-

lofernoral  jo int  dur ing norrnal  ac
t iv i ty.6l  Dye et  a l la recent ly sug
gested that the onset of  PFPS may
be clue to a complex pathophysi ,
o logic process that may inclucle
per ipatel lar  synovi l is ,  increased
intraosseous pressure, zrnd in-
creasecl  intraosseous remodel ing.

Because of  t t re mult i factor ia l
nature of  PFPS, many conservat ive
treatment opl ions have been pro.
posed to t reat  lh is condi t ion.
However,  no s ingle intervent ion
has been demonstrated to be the
most effective. Consequently, sev-
eral  authors have conducted cr i t i -
cal  reviews of  studies of  t l re
nonoperat ive t realment of
PFPS.:r ' r0 48 68 Al though the au-
thors of these reviews offer many
opinions of  others '  studies,  their
judgments are not based on a sys-
tematic approach to reviewing the
l i terature.  For example,  Crossley
et allo published a systematic re-
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view of physical therapy treatments for PFPS. Sixteen
cl in ical  t r ia ls publ ished as of  October 2000 were se-
lected for review Although the effectiveness of physr-
cal  therapy intervent ions such as strengthening,
stretching, bracing, and taping was discussed, the
specific criteria used to assess the methodological
qual i ty of  these tr ia ls were not included.

A systematic review is a method that many believe
minimizes bias and al lows for better c l in ical  decis ion
making based on the evidence.s When several  t r ia ls
have been conducted that demonstrate efficacy for
more than I  t reatment intervent ion,  a systemat ic re-
view of  the l i terature has been suggested to provic le
the cl in ic ian wi th more informat ion than the resul ts
ol  a s ingle study.56 Di Fabiol . l2 discussed the var ious
ways to gather evidence from the l i terature using tra
cl i t ional ,  systemat ic,  and masked reviews, and meta-
analyses. Di  Fabio also caut ioned reaclers about the
interpretat ion of  systemat ic reviews, ernphasiz ing the
lack of  def in i t ions and the high degree of  subject iv i ty
when using these techniques. Jadad and fr is col
leaguesZ5 reported that B0% of publ icat ions ident i -
I ied as systemat ic reviews had ser ious or extensive
f laws, thus corroborat ing Di  Fabio 's v iew that sucl-r
reviews are highly var iable in their  methodological
risor.

The purpose of  th is study was 2-[old.  f i rst ,  we
sotrght to develop a grading scale to judge the qual
i1.y ol ' randomized cl in ical  t r ia ls (RCTs);  secondly,  we
war)ted to use this scale to conduct a systemat ic re-
view thi l t  cr i t ical ly appraises the methodological  qual-
i ty of  the publ ishecl  RCTs that assess nonoperat ive
treatments of  PFPS, synthesize and interpret  our re-
sul ts,  and report  our f indings in a user f r iendly fash-
ion.

METHODS

To judge the qual i ty of  the RCTs, we developed a
qual i ty scale based on the Cochrane Col laborat ion
Handbook. 'The scale included factors that  have
been demonstrated to el ic i t  b ias and other factors
that might af fect  the abi l i ty  of  c l in ic ians to incorpo-
rate the resul ts into their  c l in ical  pract ice.  There is a
general  consensus that the Cochrane Col laborat ion
guidel ines" of fer  a relat ively high degree of  r igor to
systemat ical ly examine the qual i ty of  c l in ical  t r ia ls.
Whi le there is f requent ly l i t t le evidence to support
the var iours weights given to components of  qual i ty
scales,  we bel ieve that scales should ideal ly include
empirically based criteria that have been associated
with bias in c l in ical  t r ia ls.  This is in accord wi th the
view given in the Cochrane Col laborat ion Handbook,
which states that the guidelines for systematic reviews
are not to be used to dictate arbi t rary standards,  but
rather to "help reviewers make good decis ions about
the methods they use."e
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Design of Scale

One meet ing was in i t ia l ly  conducted among 6 ex-
perienced physical therapists with knowledge in fac-
tors that lead to bias in clinical trials and who wer.e
fami l iar  wi th determining the best evidence upon
which to base treatment strategies for their patients.
Dur ing this meet ing,  the group discussed how to
combine the relevant factors that might influence
the methodological  qual i ty of  a c l in ical  t r ia l  into a
meaningful  scale.  As an in i t ia l  f ramework,  the guide-
lines for systematic reviews proposed by the
Cochrane Col laborat ion were fol lowecl .T0 Based or
this discussion, the group agreed on the importance
of 4 main cr i ter ia:  (1)  populat ion,  (2)  intervent iorrs,
(3) ef fect  s ize,  and (4) data presentat ion and analy
sl  s.

Scoring System of Methodological Quality Scale

Twenty-five points were assigned for each of the 4
main cr i ter ia for  a total  of  100 points.  More speci l ic
cr i ter ia wi th in each main cr i ter ion were then clevel
oped. Depending on our weight ing of  the cr i ter ia,  a
rnaximum of 5 or 10 points per speci f ic  cr i ter ia were
given. Al l  cr i ter ia ranged from 0 to 5 or 0 to 10
points,  wi th 0 points lor  an inadequate descr ipt ion
and the maximum number of  points for  an appropr i
ately detai led descr ipt ion and adherence to the pro
spect ively determined rules where appl icable.  l f  the
rater bel ieved that at  least  an at ternpt hacl  been
made to sat isfy any cr i ter ia,  even i f  inadequate,  a par
t ia l  score could be assigned. This lat i tude wi ls pro-
vided to al low the rater f reedom to score cr i ter ia
that were part ia l ly  complete and part ia l ly  c lescr ibed.
F-or example,  descr ipt ion of  exercise intervent ions
that did not provide suf l ic ient  detai ls to faci l i tate
repl icat ion of  the study ( ie,  informat ion regarding
technique, intensi ty,  durat ion,  f requency, etc)  coulc l
receive part ia l  credi t .  Each of  the speci f ic  cr i ter ia
were then further def ined and weighted consistent ly
with other publ ished scales.

Considerations Within Each of the 4 Criteria

A br ief  descr ipt ion of  the i tems that contr ibuted ro
the assignment of  points wi th in each of  the 4 main
cr i ter ia and the relat ive weights given to the more
speci f ic  cr i ter ia wi th in each main cr i ter ion is out
l ined below.

Population (25 Points Totat)

Inclusion Criteria (5 Points) The subjects had to be
clear ly def ined in terms of  the local izat ion of  the
symptoms (anterior part of the knee) and type of
symptoms (pain dur ing squatt ing,  kneel ing,  stairs,
walking, and sitting with flexed knee) to substantiate
a diagnosis of  PFPS. Commonly used diagnost ic sub-
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stitutions that were also accepted included anterior
knee pain,  patel la pain,  chondromalacia patel lae,
and patel lofemoral  chondral  lesions.

Exclusion Criteria (5 Points) T|'e trial had to clearly
define the exclusion criteria for potential subjects.
Commonly ut i l ized exclusion cr i ter ia were previous
knee surgeries (tibiofemoral and patellofemoral) and
knee instabi l i t ies ( t ib iofemoral  and patel lofemoral)  .

Adequate Numbcr (10 Poinx) If the null hypothesis
was rejected, discussion of  power was considered not
necessary and 5 points were given. However, if the
nul l  hypothesis was not rejected, the rater searched
for the author to comment on the study's power.  Up
to an addi t ional  5 points were given based on a scale
consider ing the number of  subjects per group: more
than 25 subjects = 5 points;  2 l  to 25 = 4 points;  l6
to 20 = 3 points;  l l  to 15 = 2 points;  6 to 10 = I
point ;  ancl  less than 5 = 0 points.

Hontogeneity (5 Points) The baseline characteristics
of important prognost ic indicators (sex,  age, pain
level ,  strength,  and act iv i ty level)  hacl  to be simi lar
among the groups.

Interventions (25 Points Total)

Standardized and Described (10 Points) The type of
intervenl ion used in the study had to be descr ibed
expl ic i t ly ,  such t l rat  other researchers would be able
to repl icate t l re study. [mportant c letai ls of  the inter
vent ion such as type, appl icat ion technique, intensi ty,
dtrr : r t ion,  and f ' requency of  sessions had to be clear ly
stated to obtain a score of  l0 points.

Cottlrol and Placebo Adcqutttc (10 Points) Five points
were assigned each for the presence ol  a control
group and a placebo group.

Coirtlcrvenlions Avoidcd (5 Points) No otlrer interven
t ions paral le l  to the nrain intervent ion were al lowed,
unless the rater determined that the cointervent iorrs
were appl ied equal ly to both the exper imental  and
control  groups.

Effect Size (25 Points Total)

Rclevant Outconte (10 Poinx) Oulcome measure-
ments should be expl ic i t ly  descr ibed, symptom and
region specific, and relevant to the research question
and clinical practice. Raters searched for the instru'
ments' reliabilily, validity, and responsiveness. Raters
looked for outcome measures of physical perfor'

mance and sel f  reported measures of  pain,  funct ion,
and disabi l i ty .

Blinded Outcone Assessntent (10 Points) Outcome as
sessmenl done by a person masked to group assign-
ment must be explicit and sufficiently described.

Follow up Period Adequate (5 PoinX) The following
scale was used: more than 24 months = 5 points;  13
to 23 months = 4 points;  7 to 12 months = 3 points;

4 to 6 months = 2 points; 1 to 3 months = I point;
and less than I  month = 0 ooints.

6

Data presentation and Analysis (25 Points Total)

Randomization Dcscribed (5 Poinx) The randomiza
t ion procedure had to be expl ic i t ly  descr ibed. To
avoid excessively penalizing the authors who stated
the word "randomize" but did not provide detai ls of
the randomization procedure used, we allowed par-
t ia l  credi t .

Dropouts (5 Points) The authors had to clearly de-
scr ibe the rate of  wi thdrawal in each group. In addi-
t ion,  the reason for subjects in i t ia l ly  enrol led in the
study who did not complete the t r ia l  or  were lost  to
fol low up (eg, change of  residence, job change, rreat,
ment intolerance, or adverse ef fect  of  the interven-
t ion) had to be clear ly stated to al low determinat ion
of r isks associated with the t reatments.

Inlention lo Treat (5 Poins) The data analysis had to
include those subjects who were noncompl iant  to
treatment or were lost  to fo l low uo.

Proper Statistical Procedures Dcsu-ibed (10 Points) Ttrc
research hypothesis had to be analyzed wit l i  the ap
propr iate stat ist ical  procedures and provide a c lear
descr ipt ion,  including presentat ion of  point  est imates
arrd measures of  var iabi l i ty .

Pilot Testing of the Scale

To pi lot  test  the scale,  t l re same group of  6 exper i -
enced physical  therapists involved i r r  the develop-
ment of '  the scale reviewed and score<l  5 publ ishecl
t r ia ls and then met to c l iscuss the resul ts.  The goal  of
th is rneet ing w;ts lo assess the agreentent on the cr i .
ter ia l is t  and the weights assigned 10 each i tent .  Acldi
t ional ly,  th is process was used to c lar i fy any confusion
regarcl ing the interpretat ion of  each i tem and to c le
termine i f  any s igni f icant i tems were missing. The
same 5 tr ia ls were then rescored together dur ing the
fol lowing meet ing.  Disagreements between reviewers
were resolved by consensus under the guidance of  a
third party "releree,"  aruthor AD, who was the senior
researcher ol ' the group. The idea was not to force
the reviewers to assign the sarne score,  but rather to
agree on a common interpretat ion of  each cr i ter ion.
A range of  2 to 3 points of  deviat ion lor  each main
cr i ter ion was considered acceptable.  Table I  provides
a copy of  the f inal  scale that  was used for scor ing the
trials.

Literature Search

Because of  the known bias associated with designs
other than the RCT,56 we chose to limit the review to
tr ia ls that  at  least  were purported to al locate subjects
randomly to treatment groups. The focus was on
published RCTs in the English peer-reviewed litera
ture. Moher et al3s found no differences between the
qual i ty of  report ing in RCTs publ ished in Engl ish,
French, German, I ta l ian,  and Spanish. Thus there is
a consensus that to minimize ootent ia l  b ias.  a l l  t r ia ls
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TABLE 1. Scor ing scale used to grade tr ia ls

Criteria Points Comments

Populat ion (25)
Inclusion cr i ter ia (5)
Exclusion cr i ter ia (5)
Adequate number (10)
Homogeneity (5)

Intervent ion (25)
Standardized and descr ibed (10)
Control  and placebo adequate (10)
Cointervent ions avoided (5)

Effect size (25)
Relevant outcome (10)
Bl inded outcome assessment (10)
Fol low up per iod adequate (5)

Data presentat ion and analysis (25)
Randomizat ion descrrbed (5)
Dropouts accounted for (5)
lntention to treat (5)
Proper stat ist ical  procedures (10)

Total score

should be included in systemat ic review regarcl less of
the language in which they were publ ished. l : )  How

ever,  the t ranslat ion of  t r ia ls publ ished in languages

other than Engl istr  would have been t ime and cost-
prohibi t ive for  the purposes of  th is review.

We conducted a search on the MEDLINE,

CINAHL, and Web of  Science databases, and the

Oochrane Database of  Systemat ic Reviews for the pe'

r iod between 1966 ancl  October,  2000. The fol lowing

key words were ut i l ized sir- rgular ly and in al l  possible

cornbinat iorrs:  patel lofemori l l  pain synclrome, patel la

pain,  per ipatel lar  pain,  retropatel lar  pain,  patel la,

anter ior  knee pain,  knee pain,  chondromalacia patel-

lae,  ctrondropathy,  physical  therapy, physiotherapy,

retrabi l i tat ion,  control led c l in ical  t r ia l ,  and random,
ized control lecl  t r ia l .  The reference l is t  orovided in 4
previous reviews. i i  1"  4* ( ' *  

and lho relerence l is ts in
the ident i f ied t r ia ls were also screened. Redundant
tr ia ls were then removed and the remaining 20 tr ia ls
listed as RCTs in the databases were retrieved for
review. Despi te the lact  that  many studies lack an
expl ic i t  randomizat ion procedure,  we kept al l  20 t r i -
a ls,  and cl id not apply a methodological  f i l ter  to the
RCTs based on randomizat ion,  as proposed by
Sackett  et  a lss for  2 reasons: f i rst ,  a smal l  number of
studies were avai lable,  and second, the randomiza'
tion criterizr from the scale would account for the
appropr iateness of  the randomizat ion procedure
used.

To obtain t r ia ls related to PFPS. the inclusion cn
teria for the trial had to provide some framework for
determining that the subject  had PFPS. However,  be-
cause the inclusion cr i ter ia in some tr ia ls were not
speci f ic  enough to rule out the possibi l i ty  of  compet '
ing diagnoses related to anter ior  knee pain,  some of
the patients in these trials may have had other
sources of  anter ior  knee pain.  We only included tr i
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als that used nonoperative interventions such as
therapeutic exercises, taping, braces, orthotics, injec-
t ion,  and medicat ion.

Scoring of Trials

The trials were then reviewed by a second group
of physical  therapists,  consist ing of  6 graduate stu
dents and 2 seasoned facul ty members.  Dur ing the
f i rst  meet ing,  the art ic les were distr ibuted and train-
ing was conducted by one of  the authors to ensure
that al l  reviewers understood the components of  the
scale and how to score the var ious t r ia ls.  A second
meet ing was conducted 1 week later to c lar i fy any
quest ions about the scor ing cr i ter ia.  This meet ing
served to minimize disagreements or misunderstand
ings, thus to ensure common interpretat ion of  the
scor ing cr i ter ia.  We plannecl  to resolve any disagree-
ment of  more than 3 points for  a main cr i ter ion be
tween 2 reviewers in a consensus fashion. I f  the dis,
agreement persisted, a th i rd party "referee" would
be consul ted to assist  in the resolut ion.  However.  be
cause the ranges of  the scores were within l i rn i ts,  ref
eree consul tat ion was not necessary.  Final ly,  the re
sul ts of  the 20 scorecl  t r ia ls were lorwarded to one of
the authors.  and the resul ts were entered into a corn,
puter ized database (SPSS, Version 10.1,  SPSS, lnc. ,
Chicago, lL)  for  analysis.

Assessors were not rnasked to the authors.  inst i l r r
t ion,  and journal  of  publ icat ion for  the t r ia l  urrder
review. Several studies have assessed the in)portance
of masking art ic les for  a qual i ty assessntent of  c l in ic;r l
t r ia ls.2s3740 a2i lAl though there is some evidence
that fa i lure to rnask lhese fzrctors resul ts in l ) ig l )er
ancl  less consistent scor ing, ' "  a recent study found no
associat ion between masking and unmasking wit l r
respect to factors related to qual i ty assessment."
Both the logist ical  d i f f icul ty of  masking and the in
consistent magnitude and direct iorr  of  the ef fects of
masking contr ibuted to our decis ion not to rnask the
tr ia ls.

Interrater Reliabil ity of the Scale

The intraclass correlat ion coef l ic ient  ( lCC1,,)  for
each component of  the scale and for the total  score
of the t r ia l  was calculated according to the method
descr ibed by Shrout and Fleiss.( jo Forrnula l , l  was
used because each trial reviewed was rated once by a
di f ferent set  of  raters.( io In th is case, 6 out of  8 re-
viewers judged each tr ia l  and the combinat ion of  rat
ers varied for each trial.

ldentif ication of Areas of lmprovement

To ident i fy weaknesses in the methodology used in
the RCTs in the treatment of PFPS, it was necessary
to establ ish a minimum level  of  oual i tv for  each of
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the 14 criteria in the quality scale. Minimum quality
was operationally defined as a trial scoring at least
half of the maximum possible score for the criterion
under review For example, if a specific criterion was
assigned a maximum score of  10 points,  t r ia ls that
achieved a score of at least 5 points for this item
were considered to meet a minimum level  of  qual i ty.
Table 2 depicts whether the minimum level  of  qual-
ity was satisfied for each criterion across all of the
tr ia ls reviewed. Then, for  each of  the 14 cr i ter ia,  we
calculated the percentage of  the t r ia ls (number of
t r ia ls out of  the 20 tr ia ls)  that  met the minimum
level  of  qual i ty.  A calculat ion of  the percentage of
t r ia ls that  met th is cutof f  was used to ident i ly  speci f ic
areas of  the c l in ical  research process lhat  needed
improvement.  We del ined Ihat i f  70o/o or less of  the
tr ia ls c l id not meet the mininrum level  of  qual i ty in a
speci f ic  cr i ter ion,  that  cr i ter ion ref lecled a problent,
at ic area that needed to be more adeouatelv ad
dressed in f r r ture t r i ; r ls .

The cutof f  value selected to def ine a minimurn
level  of  qual i ty and the def in i t ion of  areas that
neecled improvement based on the percentage of
t r ia ls thal  met the minimum level  o l 'qual i ty are ad
mit tecl ly somewhat arbi t rary.  However,  we chose a
minimum level  of  qual i ty of  hal f  of  the maximum
points possible to protect  against  the possibi l i ty  of
being unreasonably cr i t ical  in the review. Moreover,
based on our judgrnent,  th is ni in imum level  seemed
to c l i f ferent iate those tr ia ls wi th suf l ic ient  qual i ty to
provic le val id resul ts wi th adequate general izabi l i ty .  I t
is  ent i re ly possible that  a di f ferent set  of  reviewers
may have selected di f ferent culof f  scores.

RESULTS

The ICCs for each criterion in the scale and the
total score of the methodological quality of the trials
are reported in Table 3. The ICCs for the items
within each of the 4 main criteria ranged from 0.64
for the intervent ion's standardizat ion and descr ipt ion
to 0.99 for the i tem related to the bl inding of  out-
come assessors. The ICC for the total oualitv score
was 0.97.

Descriptive statistics (mean and standard devia
t ion) of  each tr ia l  wi th respect to the indiv idual  cr i te-
r ion score and total  methodological  qual i ty score can
be seen in Table 4.  The total  methodological  qual i ty
scores ranged from a low score of  19 to a high score
of 82.

Table 5 i l lustrates the relat ive scores of  each tr ia l
and the descr ipt ion of  intervent ions assessed in each
of the RCTS. The display of  the scores was div ic lecl
into quart i les to faci l i tate v isual iz:r t ion of  the distr ibu
t ion of  the scores.  Two tr ia ls scored in a range of  0
to 24 points,  5 scored between 25 Io 49,8 scorecl
between 50 to 74, and 5 scored between 75 to 100.
Whether l l re t r ia l  detected a s igni f icant di f ference
between intervent ions and what intervent iorr  was
shown to be super ior  is also noted in Table 5.  To
faci l i tate the discussion of  the resul ts of  the review.
we classi f ied the intervent ions in lo 7 groups, b:rsecl
on the pr imary goal  of  the intervent ion.  We classi
f ied separately the studies in which more than I  in
tervenl ion was tested (eg, an exercise progral t r  versus
educat ion,  and versus educat ion wi th taping).  The
groups are as fo l lows: ( l )  or thot ics ( including fbot

TABLE 2. Descr ipt ive stat ist ics for  each tr ia l  and percentage of  t r ia ls meet ing the minimum level  of  qual i ty for  each area. Yes indicates the
the last  column.

Criteria
Rogvi-

Antich2 Fulkersonls FinestonelT Miller3s Kowall32 Eburnel5 Rowlandss3 Roush52 Hansensl

yes yes
yes yes
no no
no yes

yes yes
yes yes
no no

yes yes
no yes
no yes
yes yes

yes yes
yes no
no no

no no yes no no no no
no no yes yes no yes no
no yes yes no no no no
no no yes yes yes no yes

no
no

t ' -

no
no

no no yes yes
no no no yes
no yes no no
no no no no

no

no

no
no
no

yes
yes
yes

no
no
no

yes yes
yes no
no no

Populat ion (25)
Inclusion cr i ter ia (5)
Exclusion cr i ter ia (5)
Adequate number (10)
Homogeneity (5)

Intervent ion (25)
Standardized and descr ibed (10)
Control and placebo adequate ('10)
Cointervent ions avoided (5)

Effecr size (25)
Relevant outcome (10)
Bl inded outcome assessment (10)
Fol low-up per iod adequate (5J

Data presentat ion and analysis (25)
Randomizat ion descr ibed (5)
Dropouts accounted for (5)
Intention to treat (5)
Proper statistical procedures (1 0)

no
yes
no

no

no

no

no

yes
no
no

no
no
no

no
no
no

no
no
no
no

no
no
no
no
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orthoses, patel lar  braces, elast ic s leeves, and patel lar
taping), (2) manual therapy, (3) modalities, (4)

medications, (5) acupuncture, (6) strength training
methods, and (7) combined intervent ions.  The theo-
retical rationale and the results of each study will be
discussed with respect to the treatment category to
which the t r ia l  was assigned.

The percentage of trials that met the minimum
level of quality for each specific criterion based on
this definition ranged from a low of Z5%o for the ad-
equacy of  the descr ipt ion of  the randomizat ion pro-
cedure to a high of  95u% for the descr ipt ion and
standardizat ion of  the intervent ion (Table 2).

Several  areas included in our qual i ty scale were
consistent ly scored high by most of  the t r ia ls,  sug
gest ing a good understanding of  these cr i ter ia by the
researchers.  Five out of  the 14 areas scored wel l ,  de,
fined as greater than 70o/o of the trials meeting the
minimum level  of  qual i ty.  These 5 cr i ter ia include:
( i )  standardizat ion and descr ipt ion of  intervent ion.
(2) adequate control  and placebo, (3) c lescr ipt ion of
inclusion cr i ter ia,  (4)  descr ipt ion ol  exclusion cr i te
r ia,  and (5) proper stat ist ical  procedures.  Table 2
includes the speci f ic  percentage for each of  these
i tems. Because these i tems were consistent ly scorer i
f r igh by the reviewers,  these components of  the c l in
ical  research process wi l l  not  be c l iscussed further.

Nine otr t  of  14 speci f ic  areas ol ' the scale did not
score wel l ,  suggest ing a poor understanding of  these
cr i ter ia by t l re researchers.  Tlrey include the fol low-
ing. ( l )  aclequate descr ipt ion of  randomizat ion,  (2)

adequate fo l low up, (3) suf f ic ient  control  of
cointervent ions,  (4) assurance of  b l inding, (5) con

sideration of an intention-to treat analysis (ITT), (6)
adequate number of subjects, (7) inclusion of rel-
evant outcomes, (B) proper accounting for withdraw,
als and dropouts,  and (9) homogeneity of  groups at
basel ine.

DISCUSSION

Reliability of the Scale

The ICC ranges from 0 to 1,  wi th higher values
represent ing better rel iabi l i ty .  Portney and WatkinsaT
suggest that  ICCs above 0.75 represent good rel iabi l -
i ty ,  ICCs from 0.75 to 0.5 represent moderate rel iabi l
i ty ,  and those below 0.5 indicate poor rel iabi l i ty .  In
this study, the consistency of  rat ing each cr i ter ion
and rat ing the total  score using the qual i tat ive scale
was considered acceptable.  With except ion of  3 cr i te,
r ia that  demonstrated moderate rel iabi l i ty  ( inclusion
cr i ter ia,  homogeneity of  groups, and descr ipt ion of
intervent ions),  a l l  other cr i ter ia demonstrated goocl
rel iabi l i ty .  The total  score of  qual i ty of  the t r ia ls
seems [o represent consistency of  rat ing among al l
cr i ter ia.  Al though we recognize that the content of
any grading scale is determined by the consensus of
indiv ic luals who developecl  i t ,  we bel ieve that the to,
ta l  scores of fer  some valuable informat ion as to the
methodological  qual i ty of  the t r ia ls,  based on t t re
good rel iabi l i ty  demonstrated across the r : r t ings.

Summary of the Trials

The remaining discussion provides a surnmary ol
the resul ts of  the systemat ic review with each tr ia l

:
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mtntmum level  ot  qualr ty was met and no indicates that i t  was not;  percentages of  t r ia ls meet ing minimum level  of  qual i ty are denoted in
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yes
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yes yes yes
yes yes yes
yes yes no
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yes no yes
yes no no

yes yes
yes yes
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yes yes
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no

no
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no
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yes
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no
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yes
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yes
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no
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no
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B0%
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30%
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no
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no no
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TABLE 3: Summary of intraclass correlation coefficients (lCC$ for
scale criteria and total score

Cri ter ia ICC (Formula 1,1)

Popu lat ion
Inclusion cr i ter ia
Exclusion cr i ter ia
Adequate number
Homogeneity

I ntervention
Standardized and descr ibed
Control  and placebo adequate
Cointervent ions avoided

Effect size
Relevant outcome
Bl inded outcome assessment
Fol low-up pef lod adequate

Data presentat ion and analysis
Randomizat ion descr ibed
Dropouts accounted for
lntention to treat
Proper stat ist ical  procedures

Total score

included in the same intervention group because an
orthosis is defined as any external appliance worn to
restr ict  or  to enhance mot ion.44 The use of  foot
orthotics for PF-PS is based on the assumption that
excessive foot pronation during stance phase would
cause abnormal t ib ia l  internal  rotat ion that conse,
quent ly would disrupt the normal t racking of  the
patel la insic le the t rochlear groove. l3 l t j  30 Therefore,
the foot orthotic is believed to modify foot and leg
position during stance phase of gait, potentially re-
stor ing normal patel lar  t racking.

Eng et  a l rG conducted a RCT assessing the ef f icacy
of sof t  foot  or thot ics in a group of  adolescent fe-
males exhibi t ing excessive foot pronat ion,  which was
def ined as calcaneal  varus or forefoot varus greater
than 6".  Pat ients who completed 16 sessions of  a
physical  therapy program consist ing of  exercises ancl
the wear ing of  sof t  fbot  or thot ics were demonstrated
to have signi f icant reducl ions in pain compared to a
control  group who completecl  the same physical
therapy program, except they did not receive the soft
foot  or thot ics.  Therefore,  i t  seems that there is sonre
evidence for using this intervent ion in female acloles
cents wfro exhibi t  excessive foot pronat ion.  This t r ia l
was assigned a score of  6 l  points (Table 5).  This t r ia l
d id not meet the minimum level  of  qual i ty lbr  th<:
fol lowing i tems in the scale:  cointervent ions avoic lecl ,
re levant outcome, bl incled outcome assessrnent.
fb l low up per iod adequate,  ancl  randonr izat ion c le
scr ibed (Table 2).

Patel lar  braces were in i t ia l ly  suggestecl  as an in l .er
vent ion purported to apply a sustained rnecl ia l ly  d is
placing for(  e lo t l re lateral  horder ol  t l re parel l r .a: '
The theoret ical  rat ionale of  patel lar  bracing is to im-

0.66
0.89
0.91
0.7 4

0.64
0.95
087

087
099
092

0.93
0.96
095
091
0.97

being discussed within the t reatment group 1o whicl r
the t r ia l  was assigned (based orr  the pr imary goal  of
the intervent ion).  The theoret ical  rat ionale for  each
intervent ion is discussed to provide a context  that
might explain why the invest igators in each cl in ical
t r ia l  selected the part icular t reatment or cornbinat ion
o[ t reatments in their  s ludy.  In addi t ion,  the i tems in
the scale in which t l re minimr:m level  of  qual i ty was
met or w.rs not rnet fbr  each tr ia l  is  reDortecl .

Orthotic lnterventions

Orthol ic intervent ions such as loot  or thoses, patel-
lar  braces, elasl ic s leeves, and palel lar  taping were

TABLE 4. Descr ipt ive stat ist ics (mean t  standard deviat ion) for  the reviewers'  scores on each cr i ter jon in the qual i tv scale for  a l l  of  the

Criteria Antich2 Fulkersonts FinestonelT Mi l ler3s Kowall32 Eburner5 Rowlands53 Roush52

Populat ion (25)
Inclusion Cri ter ia (5)
Exclusion Cri ter ia (5)
Adequate Number (10)
Homogeneity (5)

Intervent ion (25)
Standardized and Descr ibed (10)
Control  and Placebo Adequate (10)
Cointervent ions Avoided (5)

tffect Size (25)
Relevant Outcome (10)
Bl inded Outcome Assessment (10)
Fol low-up Per iod Adequate (5)

Data Presentat ion and Analysis (25)
Randomizat ion Descr ibed (5)
Dropouts Accounted For (5)
Intention To Treat (5)
Proper Statistical Procedures ('10)

Total Score (100)

03t0.5 2.0r0.9 25r0.8 4.0r '1 0
00t0.0 0.4r0.7 10t0B 4.7r05
2.1 x0.5 6.0r0.9 35t0.5 2.9t07
0.0r0.0 1.8r '1 0 15t0.5 2.1 t09

45t0.5 40+09 4.4r0.5 3.1 r11
0.3r05 2.1 t0.5 49r0.4 4. ' l  t09
2 6 r  0.5 6.7 t  0.5 2.9 t  0.1 4.6 t  0.8
4.5r0.5 33r0.5 0.7r1.0 2.3r05

5.4 r  0.7 5.3 t  '1.4 8.7 r  1.1 9.1 t  0.9
5.0r0.0 43t1.0 5.1 r0.4 50t00
0.3r05 1.0r0.9 5.0t00 1.1 r1.1

5.4 t  0.7 0.3 r  0.5 5.9 t  0.9 4.1 t  0.9
0.0t0.0 10.0r0.0 0.0t00 100t00
0.5t05 0.3t0.5 06t05 16r05

44t0.1 1.3r05 14t0.5 0.6r0.5
4.5 t  0.5 2.1 x 0.5 0.0 t  0.0 4.7 t  0.5
44t0.9 0.0t00 0.0t0.0 0.0r0.0
5.9t10 5.7t10 8.6r10 39t1.3

41 .5t29 41 .1 l -  10 48.1 t2.0 543r4.3

6.0 r  1.5
5.3 r  0.5
1.0 r  0.9

'1.7 t  1.0
0.0 + 0.0
0.7 t  1.0

1.0 t  0.9
03r0.5
0.0 t  0.0
00t0.0

19.0 t  18

8.5 r  1.1 7.0 t  0.9 4.9 t  0.9
0.0t00 5.0r0.0 5.3t05
0.4t0.5 46t0.5 1.4r0.8

3.0 t  1.3 3.0 r  1.1 3.3 t  '1 .0
0.0t0.0 00r0.0 0.0t0.0
03t0.5 19t0.4 13t0.5

0.6 r  0.5 0.1 r  0.4 0.3 r  0.5
0.0 r  0.0 0.3 t  0.7 0.0 r  0.0
0.0 r  0.0 0.0 t  0.0 4.0 r  '1.0
0.9 r  '1.0 1.0 r  1.1 4.0 t  1.0

23 8 r  3.5 3 '1.4 r  3.2 38..1 r  3.9
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prove tracking of the patella in the trochlear groove,
thus reducing the pain believed to be associated with
patel lar  malal ignment.  Two tr ia ls lT38 in our review
incorporated a patellar brace for the purpose of im-
proving pain.  Finestone et  a l l7 used a sample of  indi-
viduals diagnosed as having overuse patellofemoral
pain to compare the efficacy of an elastic knee sleeve
that has a s i l icone patel lar  r ing wi th a s imple elast ic
sleeve with a control  group that received no treat-
ment.  They reported no di f ference in pain reduct ion
between the groups and reported that wear ing the
sleeve with a s i l icone r ing resul tecl  in s igni f icant ly
more skin abrasion. Mi l ler  et  a l :J8 compared what
they referred to as a "dynamic patel lar  brace" versus
a knee strap versl ls a no brace condi t ion.  They founcl
no signi f icant di f ference in pain between the groups
throughout the study. The studies by Fineslone et
al lT and Mi l ler  et  a l :18 were assigned scores of  31 and
38 points,  respect ively (Table 5).  Bolh of  these tr ia ls
did not meet the minirnum level  of  qual i ty for  ad
equate number of  subjects,  homogeneity of  groups,
trse of ' re levant oulcome, bl inded outcome, bl inded
outcorne assessment,  fo l low-up per iocl  adequate,  ran
domizat ion descr ibecl ,  account ing for  dropouts,  and
proper stat ist ical  proceclures.  Furthermore, the
Finestone et  a l"  t r ia l  < i id not rneet the minimum
Ievel  oI  qual i ty for  the exclusion cr i ter ia and inten'
t ion to t reat ,  whereas the Mi l ler  et  a l iJ8 study did not
r l leet  the minimum level  of  qual i ty for  standarcl iza-
t ion and descr ipt ion of  intervent ion and avoidance
of cointervent ion (Table 2).  Based orr  the relat ively
low qual i ty scores of  these studies,  there does not
appear to be adequate evidence to support  or  refute
the use of  patel lar  bracing to improve patel lar  pain
in t l le rnar)agernent of  PFPS.

tr ia ls included in the review.

Timm6s conducted a study in which he compared
a group that used the Protonics brace (Inverse Tech,
nology Corporat ion,  L incoln,  NE) dur ing dai ly act iv i
ties against a control group that received no treat-
ment. The brace was designed to provide progressive
resistance to knee mot ion in the sagi t ta l  p lane, wi th
the rat ionale that  a high volume of  submaximal con
centr ic contract ions of  the quadr iceps and hamstr ing
muscles may perhaps faci l i tate patel lar  a l ignment and
reduce abnormal patel lar  congruence and pain.
They reported that pat ients in the exper imental
group had signi f icant reduct ion in pain and improve,
ment in funct ion compared to the control  group.
Based on these resul ts,  there seerns to be some evi-
dence that th is resist ive brace may reduce pain and
improve funct ion.  This study was assigned a score of
72 poinrs (Table 5).  This t r ia l  d id not meel the mini ,
mum level  of  qual i ty for  the fo l lowing i tems in the
scale:  b l inded outcome assessment,  fo l low up per iocl
adequate,  and randomizat ion c lescr ibecl  (Table 2).

Patel lar  taping is suggested to correcrt  the posi t ion
of t t re patel la to promote al ignment,  reduce pain,
and reducejoint  react iorr  forces. l l l l ( iA recent review
of nonrandomized studies of '  patel lar  taping con,
clucled that,  a l though there is some evidence to sup-
port  the appl icat ion of  patel lar  tapinf{  to produce
imrnediate reduct ion in pain c lur ing provocat ive
tasks,  there is insuff ic ierr t  evidence to conf i rm any
carr .yover in pain recluct ion or any other proposed
ef lect . '  '

We found only I  RCT t l rat  isolated t l re ef fect  o[
patel lar  taping as the t reatment being stucl iecl .
Kowal l  et  a l :12 found no signi f icant di f f 'erences at  a
I  rnonth fo l low-up between a physical  therapy pro-
gram over B sessions that incorporated stretching

=

tr'l

n

c
n
m

F
m

:
m

€

Rogvi-
Hansensr Engtu Thomee6T Suter6a

Har-
rison2o

Wit- Raati-
Timm6e vrouwT4 kainen5o Kannus2T Clark8 Kannuszs Jensen26

4.0 r  0.0 4.8 r  0.5 4.9 r  0 4
33r0.5 4.3r09 49t04
30r00 68t09 47t05
5 0 r  0.0 4.6 r  0.7 4.3 r  1.0

9.3 t  '1.0 9.3 r  1.0 9.9 t  0.4
100t00 50t0.0 0.3t05
03r05 05r05 10t10

4.0r0.9 4.4t0.9 97t0.5
10.0r0.0 0.0t00 00t0.0
2.0 r  0.0 '1.5 t  0.5 4.4 t  0.5

07t0.5 06t0.5 46t05
00t00 4.6t0.5 5.0r0.0
0 0 t  0.0 4.8 r  0.5 5.0 t  0.0
60+0.9 96t07 100100

51 .1 +1 4 60.6 t  4.5 68.6 t2.2

50r0.0 50t00
50r00 50t00

100t00 100r00
44r0.B 4.4t0.8

100r00 10.0t0.0
50r0.0 5.0r0.0
36t05 36t05

7.3 t  1.0 7.3 t  1.0
0.0t0.0 0.0t00
1.4 t  0.5 1.4 r  0.5

10t08 10t08
5.0 r  0.0 5.0 r  0.0
50t0.0 5.0r0.0
9 3 t  1.0 9.3 t  1.0

12.0 x 2.2 12.0 t  2.2

50r00 49r0.4
50t0.0 4.4r0.8

10.0 t  0.0 10.0 r  0.0
4.4t0.8 40t08

10.0 r  0.0 8.6 r  1.4
5.0 r  0.0 5.0 r  0.0
36t0.5 4.0r0.8

73t10 B6t0.8
0,0t00 0,1 t0.4
14t0.5 19t0.4

'1.0 t  0.8 5.0 r  0.0
5.0 r  0.0 4.7 t  0.8
5.0 r  0.0 4.4 r  0.8
9.3 t  '1.0 9.0 r  1.0

12.0 t2.2 14.6 t2.5

4.2+1.0 4.9t0.4
4.0r0.9 47t05
12t1.0 81t1.5
4.3 r  0.5 4 0 r  1.0

7.5 r  0.8 9.1 t  1.2
9.0t09 9.0r0.8
25r0.5 40t08

73t1.0 90+10
10.0r0.0 4.6t05
4.3r0.5 37+05

1.0 r  0.6 0.4 t  0.5
4.7 t  0.5 4.9 r  0.4
00t00 1.0t0.8
9.3 t  0.8 8.9 t  1.1

75.3r4.1 763t3.5

45i08 50-00 45-08
4B:0.5 49-04 33-09
8.3 r  1.2 7.7 t  ' l  1 10.0 t  0.0
4.8 r  0.5 1.1 t  0.9 4.5 r  0.8

1.Bx1.2 9.1 t09 B9t12
4.8r0.5 93r05 5.6t1.2
13i0.9 06.05 43.09

B 4 t  0.9 8.7 t  1.0 7.8 t  0.5
9.4 t  0.9 10.0 t  0.0 9.8 t  0.7
2.9 t  0.8 5.0 t  0.0 4.0 t  0.0

5.0 t  0.0 4.9 r  0.4 0.5 t  0 5
41t1.0 49t0.4 5.0t0.0
4.8t0.5 0.0r0.0 46r0.5
95r0.9 93+1.0 100'00

800r 2.7 80.4 t  30 826r 3.6

J Orthop Sports Phys Ther . Volume 33 . Number I . January 2003



TABLE 5. Summary of the mean total scores between the reviewers for each trial in the study and the results displayed relative to the inter-
vention. When a significant difference was detected between treatment groups, the horizontal bar appears as a solid bar and is placed next
to the intervention shown to be more effective. When no differences were found, the horizontal bar appears as a striped bar and is placed
in the center of  the cel l .  Score (div ided in quart i les),  wi th the total  possible score f rom 0 to 100 points (0 meaning poor quat i ty and 100
meaning high qual i ty) .

Methodologic Quality Scores

Interventions 0-24 25-49 50-74 7s-100
Antich2 lce

Phonophoresis
lontophoresis
Ultrasound/ico contrast

Fulkersonls 
:

Trial

FinestonerT

Mil led8

Kowall32

Eburner5 
.

Rowlandss3

Roushs2

Rogvi-
Ha nsonsl

Eng "

Thomee6/

Suters

Ha rrison2o

Timm6e

WitvrouwTa

Raatikainenso '

Kan n us27

Clarkg

Kannus2E

Low-level laser
Sham laser

Nonsteroidal anti-inflammatory A (difl unisal)
Nonsteroidal anti-inflammatory B (naproxen)

Elastic sleeve (silicon ring)
Simple elastic sleeve
No sleeve

Palumbo brace
Cho strap
No brace

Physical therapy (PT) program and patellartaping
PT program

lsometric quadriceps exercise and functional re-education
McConnel l 's  regimen

Patella mobil ization
Detuned ultrasound

Home program
PT program
Home program ("vastus medialis oblique special")

Physical therapy prog ram/foot orthotics
Physical therapy program

lsometric quadriceps exercise
Eccentric quadriceps exercise

Sacroi l rac io int  manipulat ion
Sacroiliacy'lower back "assessment"

Home str€n gth/strelching progra m
Program monitored by PT
Comprehensive PT program

Exercise wilh "resisted brac€"
No treatment

Open kinetic chain exercise
Closed kinetic chain exercise

I njections g lycoaminoglycan polysulf ate
Plac€bo injection

I njection glycoaminoglycan po lysulfate/quadrics ps
ex€rcise
Placebo injection/quadriceps exercise
Quadriceps exorcise

Exercise/taping/ed ucation
Exercise/ed ucation
Ta p i ng/e d u cat io n
Education

Injection glycoaminoglycan polysulfate/quadriceps
exercise
Placebo injection/quadriceps exercise
Ouadriceps exercise

Acupuncture
No tr€atm6nl

Jenson26
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and isometr ic,  isotonic,  and isokinet ic quadr iceps
strengthening exercises versus the same program
plus patellar taping applied during the exercises.
This t r ia l  was assigned a score of  48 points (Table 5).
The study did not meet the minimum level  of  qual i ty
for the following items in the scale: description of
exclusion cr i ter ia,  adequacy of  number of  part ic i
pants,  avoidance of  cointervent ions,  b l inded outcome
assessment,  and fol lowup per iod adequate (Table 2).
Based on the resul ts of  th is study and in l ight  of  i ts
qual i ty score,  the usefulness of  patel lar  taping in the
management of  PFPS is not c lear.

Manual Therapy

Manual therapy for the t reatment of  PFPS has
been usecl  in I  RCT in the lorm of manual stretc l ) -
ing of  the lateral  patel lar  structures and in another
RCT as manipulat ion directed to the sacroi l iac. io int
(Sl . f ) .  Studies have suggestecl  that  pat ients wi th PFPS
nray exhibi t  t ightness of  structures that at tach to the
lateral  border of  the patel la,  such as t l re lateral
ret inaculurn. :11 57 Tightness of  the lateral  ret inacular
strr ictures,  perhaps as a resul t  of  increased tension in
the i l io l ib ia l  band, rnay adversely al ter  t racking of  the
patel la in the t rochlear groove. The theoret ical  rat io
nale for  manual stretching of  the lateral  patel lar
structures is that  the appl ical ion of  a low load, pro
Ionged slretctr  may increase the length of  t l rese t is-
sues and decrease the excessive lateral  pul l  of  these
stnrctr l res over the patel la,  a l lowing a normal t rack,
ing ol  the palel la inside the t rochlear groove. The
biological  p lausibi l i ty  of  lengthening soft  t issue to
faci l i tate a perrnanent elon_gat ion has been previously
reportecl  in the l i terature ""

Rowlarrc ls et  a l5: j  compared a group of  pat ienls
who received detrrr-red ul t rasound with a group that
rerceived a patel lar  mobi l izat ion procedure consist ing
ol  rnantral  sustained gl ic le fo l lowed by l r igh veloci ty,
low-ampl i t r rc le manipulat ion.  Tfrey reported t l rer t  a l -
thotrgh no di l ' ference was found in funct ional  out
corne between the groups, the patel lar  mobi l izat ion
group clemonstratecl  s igni f icant ly lower levels of  pain
than t l )e control  group at  a l - rnonth fb l low,up. This
study was assigned a score of  48 points (Table 5).
The sludy cl id not meet the minirnum level  of  qual i ty
fbr the fo l lowing i tems in the scale:  adequate num-
ber of  subjects,  homogeneity of  groups, bl inded out-
come assessment,  fo l low up per iod adequate,  ran-
doni izat ion descr ibed, dropouts accounted for,  anc
use of intention-to-treat analysis (Table 2). It seems
there rnay be some usefulness for manual therapy in
the treatment of  PFPS, however,  the resul ts must be
interpreted in l ight  of  the study's qual i ty score.

Suter et  a l63 documentecl  the presence of
quadr iceps act ivat ion fa i lure (QAF) in pat ients wi th
:rnterior knee pain. QAF is the inability to fully acti
vate a.muscle dur ing a maximum voluntary contrac-
t ion."  Al though there is no evidence document ing
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the role of the SIJ in the maintenance of normal
patellofemoral joint mechanics, the authors speculate
that SIJ dysfunction may adversely alter patel-
lofemoral  b iomechanics.  They reported that the pa,
t ients who received a manipulat ion theoret ical ly di
rected at the SIJ demonstrated short-term results in
decreasing QAF compared with pat ients who did not
receive manipulat ion.6a This study was assigned a
score of  7 l  points (Table 5).  This t r ia l  d id not meet
the minimum level  of  qual i ty for  the fo l lowing i tems
in the scale:  b l inded outcome assessment,  fo l low up
per iod adequate,  and randomizat ion descr ibed
(Table 2).  Therefore,  there seems to be some evi-
dence that the proposed manipulat ion approach cle,
creases QAF. However, the direct effect of this find
ing on pain and funct ion has not been establ ished.

Modalit ies

Antich et  a lz publ ished the f i rst  RCT to invest igate
the ef fect  of  d i f ferent modal i t ies on strength ancl
subject ive i rnprovement for  pat ients wi th
chondromalacia patel la,  infrapatel lar  tendoni t is ,  zrnd
per ipatel lar  pain.  Ice,  phonophoresis,  iontophoresis,
and ul t rasound- ice contrast  were compared. ' I 'h is

study was assigned a score of  l9 poinls (Table 5).
Tfre resul ts suggested that the use of  u l t rasound- ice
was the most ef lect ive rnodal i ty for  t reatntent of  pain
in these pat ients.  However,  we suggest caul ion the
use of  these resul ts as evidence because of  the
study s low qual i ty score.  The only i terns in which th is
l r ia l  met the minimurn level  of  qual i ly  were the st i ln
dardizat ion ancl  descr ip l ion of  intervent ion and trse
of adequate control  ancl  p lacebo group (Table 2).
Rogvi  Hansen et  a l ' '  found no di f ference in syntp
toms between pat ients wi th arthroscopical ly diag-
nosed chondromalacia patel lae who received real  or
sharn low'level laser. This trizrl was assigned a score of
58 points (Table 5).  This t r ia l  d id nor meet rhe rninr
mum level  of  qual i ty fbr  the fo l lowing i lems of  t l re
scale:  adequate number of  subjects,  cointervent ions
avoided, use of  re levant outcome, fo l low,up per iod
adequate,  descr ipt ion of  ranclomizat iorr ,  c l ropouts
accounted fbr in the analysis,  and use of  an
intent ion-to-treat analysis (Table 2).  The resul ts of '
th is study seem to indicate that  low-level  laser t reat-
ment is not ef fect ive in the management of  PFPS,
but the low qual i ty of  the study does not al low a de
f in i t ive conclusion.

Medications

Nonsteroidal  ant i - inf lammatory drugs (NSAIDs)
are commonly used as an adjunct to physical therapy
in the management of  PFPS.43 Fulkerson et  a l ls  com-
pared 2 di f ferent NSAIDs, di f lunisal  and naproxen,
in patients described as having anterior knee pain
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and found significant levels of pain relief for both
drugs. This study was assigned a score of 24 points
(Table 5) . The only items in which this trial met the
minimum level of quality were the adequacy of the
number of  subjects and standardizat ion and descr ip
t ion of  intervent ions (Table 2).  I t  appears that  some
of the patients in this study may have been diag-
nosed with anter ior  knee pain other than PFPS.

Therefore, the subjects could have had a variety of
condi t ions that are pr imari ly inf lammatory in nature

which might respond wel l  to NSAIDs.

Kannus et a127 28 assessecl the effect of intra,
art icular and intramuscular in iect ions of

glycoaminoglycan polysul late (GAGPS) in the man-

agenrent of  PFPS. Exper imental  research has shown
that GACPS can inhibi t  degradat ive enzyme reac

t ions,  t l i l ls  inhibi t ing the inf lammatory cascade of
events associated with inf lammation, and can st imu-

late the rnetabol ism of chondrocytes and synovial
cel ls.27 They comparecl  the use of  intra art icular in '
ject ions of  CACPS with placebo in ject ions and no
inject ions.  The resul ts were publ isfrecl  in 2 stucl ies,  1

report in^g^ the resul ts at  fo l low ups of  6 weeks and 6

months," '  ancl  the other report ing the resul ts at  a

fol low up of  7 years.28 The 3 groups of  pat ients also

receivecl  an exercise program ( isometr ic quadr iceps

and stretching) and oral  c loses of  the NSAID

piroxicam dur ing the in i t i ; r l  6 week per iod of  reha-
bi l i t i r t ion.  These strrc l ies repor led that al  6 week,zT

6 month,27 and 7'year I 'o l low-ups,28 the use of  intra

;rr t icular in ject ions of  CAGPS does not inf luence the

outcome of rehabi l i tat ion in pat ients wi th PFPS par-

t ic ipat ing in a quadr iceps exercise prograrn.  Tfrese

lr ia ls were assigned scores of  7627 ancl  80 points,z8

respect ively (Table 5).  Both t r ia ls did not meet the
minirnum level  of  qual i ty lor  the cr i ter ia related to
use of  an intent ion to t reat  analvsis.  Addi t ional lv.  the
f i rst  t r i : r127 cl ic l  not  meet the minimurn level  of  qual-
i ty lbr  b l inded outcome assessment,  whereas t t re sec
ond tr ia lz8 did not meet the minimum level  of  qual-
i ty for  i rornogenei ty ol  groups and cointervent ions
avoic led (Table 2).  Another stucly5o that invest igated
a simi lar  hypothesis reported resul ts that  conf l ic ted
with the one above. ln a t r ia l  that  was assigned a
score of  75 points (Table 5),  Raat ikainen et  a lsu re-
port€d positive results with intramuscular injections

of CAGPS in pat ients wi th arthroscopical ly ver i f ied

damage of  patel lar  cart i lage. However,  the type of
in ject ion ( intramuscular versus intra-art icular)  and
patient selection criteria were different between the
2 studies.  This t r ia l  d id not meet the minimum level
of quality for the description of randomization and
use of an intention-to-treat analysis (Table 2). Al-

though the above studies seem to possess a sufficient
level of quality, the role of injection of CAGPS re-

mains unclear based on the contradictory f indinqs of
the studies.

I4

Acupuncture

Although the mechanism by which acupuncture
reduces pain is unclear, it is believed to be related to
the gate and endorphin theor ies of  pain reduct ion.26

Jensen et al26 assessed the effect of acupuncture in
the treatment of PFPS and found significant im-
provements in pain and function in those patients
who received acupuncture. This trial was assigned a
score of  83 points (Table 5).  The only i tem in the
scale for  which th is t r ia l  d id not meet the minimurrr
level  of  qual i ty was the i tem related to the descr ip,
t ion of  randomizat ion (Table 2).  Based on the resul ts
of  th is study and in l ight  of  i ts  qual i ty score,  acu-
puncture appears to be ef fect ive in the t reatment of
PF-PS.

Strength Training Methods

Werner et  a l72 demonstrated that pat ients wi th
PFPS exhibi ted decreased strenglh and reduced
electromyographic act iv i ty dur ing a sealed knee ex-
tension exercise comparecl  lo subjects who cl id not
have PFPS. The restorat ion of  quadr iceps muscle
strength has been found to correlate wi th the long

term outcome in pat ients wi th PI,PS.4: l

Two RCTsGT Ta assessecl  quadr iceps training melh
ocls and found no me:rsurable di f ference of  any rel
evant outcome between the di f ferent approaclres in
vest iSated. Witvrouw et al74 evaluatecl  the et f icacy of
non weight bear ing exercises versus weight-bear ing

exercises in pat ients wi th patel lofemoral  pain.  Al '

though they reported decreased pain and increased

funct ion in both groups, no di f ference in pain,

muscle perforrnance, and funct ional  outcomes be
tween groups was observed. Tlromce el  a l { i7 ,  onr
pared isometr ic and eccentr ic t ra in ing programs and

observed no overall differences in physical activity,
pain,  or  rnuscle funct ion between groups. The stucl-
ies by Witvrouw et alTa and Thomee et  a l67 were as-
signed scores of  75 and 69 points,  respect ively (Table

5).  Both of  these tr ia ls did not meet the minimum
level  of  qual i ty for  the i tem rel : r ted to bl inded out,
come assessment.  Addi t ionat ly,  the Witvrouw et alTa
tr ia l  d id not meet the cr i ter ion for  adequacy of  the
[ol low up per iod,  whereas t l re Thomee et  a l ' j7 t r ia l
d id not meet the minimum level  of  qual i ty for  ad
equate number of  subjects,  adequacy of  control  and
placebo group, and cointervent ions avoided (Table

2).  The fact  that  a l l  the groups in both t r ia ls demon,
strated some improvement in funct ion and decrease
in pain,  suggests that  there is moderate evidence that
non-weight 'bear ing,  weight-bear ing,  isometr ic,  and
eccentric exercises may be useful in the management
of  PFPS; however,  no s ingle approach has been dem-
onstrated to be superior to another.
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Combined treatments

The rationale for trials to combine different treat'
ment approaches likely involves an effort to simulta,
neously ameliorate as many impairments associaled

with PFPS as possible.  Many studies have invest igated
the impairments associated with PFPS. Some stud
ies62 7: l  demonstrated that decreased quadr iceps
strength and decreased hamstr ings and quadr iceps
flexibility are risk factors for the development of an-
ter ior  knee pain. l : r  I t  has been theor ized that de-
creased f lexibi l i ty  of  the i l iot ib ia l  band/tensor fascia
lata complex,  and t ightness of  the lateral  ret inacular
t issues may also contr ibule to PFPS.a 6: l t  57 7r 1r ' r  u66i-
t ion,  some authors suggest that  muscle imbalance
between the vastus medial is obl ique (VMO) and
vastus lateral is contr ibute to a tendencv for the oa
tel la to lateral ly sublux, : ls  but t l lere is l i t t le evidence
to substant iate th is hypothesis,  and there is increas-
ing evidence that th is is in fact  not  the case.s 2e 4{)

TI te anatomical  d i f ferent iat ion between the f ibers of
t l re VMO and f ibers of  the vastus medial is lateral is
has also been recent ly qtrest ioned.2l  We found 4
RCTs that used a combinat ion of  d i f ferent exercises.
patel lar  taping, orthot ics,  b iofeedback, and pat ient
educat ion.

Harr ison et  a l20 performecl  a stucly comparing 3
groups that received di f ferent t reatrnents:  ( l )  lower
extrenr i ty strengthening and stretching exercises per-
fbrrnecl  as a home prograim; (2) lower extremity
strengthening and strelching exercises plrrs stretching
of the lateral  ret inacular structures supervised by a
physical  therapist ;  (3)  same zrs group 2 plus patel lar
taping and biofeedback technique directed to the
VMO muscle.  They founcl  s igni f icant i rnprovement in
pain and funct ion lor  group 3 at  the I  month fo l low'
up. However,  no di f ferences were detected between
the rehabi l i tat ion programs at  a l -year fo l low up.
This study was assigned a score of  72 points (Table

5).  This t r ia l  d id not meet the minimum level  of
qual i ty for  rhe fol lowing i tems in the scale:  b l inded
outcome assessment,  fo l low r . rp per iod adequate,  and
descr ipt ion of  randomizat ion (Table 2).  Al though no
di f ferences were detected at  the 1-year fo l low-up, the
improvements reported at  1-month may st i l l  just i fy

intervent ion based on the potent ia l  to resolve the
pat ient 's complaints sooner.

Clark et  a l6 found no signi f icant di f ferences at  a
1-year fo l low-up between 4 groups that incorporated
t l ' re f  o l lowing intervent ions:  (1) exercise,  taping, and
educat ion;  (2) exercise and educat ion;  (3) taping
and educat ion;  and (4) educat ion alone. However,
pat ients who received the exercise program were sig-
nificantly more likely to be discharged after 3
months compared to pat ients who did not receive
exercise. Patient satisfaction was used as the criterion
for discharge. There were no significant differences
in pain, anxiety and depression, quadriceps strength,
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and funct ion at  the 3-month and 1-year fo l lowups.
This study was assigned a score of 80 points (Table

5).  Tnis t r ia l  d id not meet the minimum level  of
qual i ty for  the i tems related to adequate control  and
placebo group and cointervent ions avoided (Table

2).  Simi lar  to Harr ison et  a l ,z{)based on the abi l i ty  to
quickly resolve a pat ient 's complaints,  even short-
term improvements that  are not necessar i ly  main,
ta ined over a longer per iod of  t ime may st i l l  be suf f i
c ient  to just i fy intervent ion.

Roush et  a l52 examined 3 t reatments:  (1)  a home
program that used tradi t ional  straight leg,rais ing and
pi l low-squeezing exercises;  (2)  a physical  therapy pro
gram conducted over 18 physical  therapy sessions
consist ing of  stretching, strengthening, patel lar  mobi
l izat ion,  taping, orthot ics,  and aerobic exercise;  and
(3) a special  home program t f rat  incorporated a
modif ied straight leg raise purported to be speci f ic
for  isolat ing the VMO. Recrui tment of  the VMO was
not invest igated dur ing the t r ia l .  They reported i rn-
proved pain and funct ion at  12 weeks for subjects in
group 3.  This study was assigned a score of  54 points
(Table 5).  This t r ia l  d id not meet the minimum level
ol  qual i ty for  the fo l lowing i tems in the scale:  ad-
equate nunrber of  subjects,  homogeneity of  groups,
cointervent ions avoided, use of  re levant outcome,
fol low'up per iod adequate,  descr ipt ion of  randomiza
t ion,  intent ion-to t reat  analysis,  and use of  proper
stat ist ical  procedures (Table 2).

Eburne et  a l ls  comparecl  a group that received
isornetr ic quaclr iceps exercises and funct ional  re-
educat ion wi th a group that receivecl  McConnel l 's
regimen ( ie,  patel lar  taping, VMO training, eccentr ic
muscle act ion in weight bear ing,  and funct ional  ac
t iv i t ies).  The only s igni f icant di f ference was that
fewer pat ients who received McConnel l 's  regimen
exhibi ted a posi t ive symptom provocat ion test  upon
complet ion of  the t reatment,  however,  there were nr. t
d i f f 'erences in the pr imary pain outcome measure.
This t r ia l  was assigned a score of  48 points (Table 5).
The study did not meet the minimum level  of  qual i ty
for the fo l lowing i tems in the scale:  control  and pla '
cebo adequate,  cointervent ions avoided, use of  re l -
evanl  outcome, fo l low-up per iod adequate,  descr ip-
t ion of  randomizat ion,  and use of  an in lent ion' to-
t reat analysis (Table 2).

Several trials8 ls 20 s2 lrave investigated the use of a
combined treatment approach in the management of
PFPS. Except for  I  t r ia l , ' '  each demonstrated a rela-
tively short-term treatment effect in improving pain
ancl function2o 52 or the rate of discharge from physi-
cal  therapy based on pat ient  sat isfact ion.6 Two of  the
4 tr ia ls8 20 also had qual i ty scores that exceeded 70
points (Table 5).  Based on the evidence from these
tr ia ls and in l ight  of  their  qual i ty scores,  there ap'
pears to be some evidence for the use of  a combined
treatment approach in the management of  PFPS.
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Areas of lmprovement and Practical Applications

A secondary purpose of this review was to objec-
tively identify and discuss specific areas in the clinical
research process that need to be improved in future
cl in ical  t r ia ls.  I f  improvements in these areas could
be incorporated into the design of  future c l in ical
t r ia ls,  the end resul t  would be an improvement in
the val id i ty and general izabi l i ty  of  the resul ts f rom
these studies.  The areas of  the c l in ical  research pro,
cess that may need to be improved based on the pre-
def ined cutof f  scores ( ie,  those areas in which 70olo
or less of  the t r ia ls sat isf ied the minimum level  of
qual i ty for  that  cr i ter ion) are br ief ly disctrssed in the
order of  the lowest to highest percentage of  t r ia ls for
each cr i ter ion.

F'ai lure to appropr iately randomize subjects to
treatment groups was the cr i ter ia that  scored the low
est using our scale.  Al though al l  studies in th is re
view were purported to be an RCT, only 257o of  a l l
t r ia ls met the minimum requirenrent for  appropr iate
randomizat ion (Table 2).  Fai lure to randomly al lo
cate pat ients to t reatment groups, which may include
using an inadequate randomizat ion procedure,  is
bel ieved 10 be the most important factor contr ibut-
ingi  to bias in c l in ical  t r ia ls.s8 Random al locat ion
among a str f f ic ient ly large sample tends to distr ibute
inipor lant  var iables,  both known and unknown,
equal ly across t reatment groups. This helps to ensure
that at  the beginning of  t reatment groups are s imi lar
wi th respect to character ist ics other than treatment
assignment that  might inf luence the outcome. In th is
mi lnner,  one can be conf ident that  t l )e observed
treatment ef fect  can be at t r ibuted to the t reatmenl
of  interesl  and that causal  re lat ionships can be iden-
t i f  ied.

The cr i ter iorr  that  addresse( l  the homogeneity of
the t re i l tment Sroups at  basel ine was met in 65% of
the tr ia ls (Table 2).  The fai lure to use an appropr i
ate randomizat ion procedure may part ia l ly  account
for the apparent lack of  s i rn i lar i ty between the
groups at  basel ine.  The reason i t  is  necessary to test
for  honrogenei ty of  the t reatrnent groups under in
vest igat ion is to assure the reader that  the random'
izat ion process actr ieved i ts goal .  In the absence of
proper randomizat ion,  even when the groups are
demonstrated to be homogenous for the chosen
tested var iables,  i t  is  possible that  another important
variable overlooked by the researcher (eg, level of
physical activity, strength) could still affect the out-
come and bring the validity of the results into ques
t lon.

Only 30% of t r ia ls met the minimum requirement
to follow subjects for a sufficiently long period after
treatment (Table 2). ln general, the follow-up period
must at least be sufficiently long for the outcome of
interest to appear. Treatment effects tend to "wash

out"  over t ime, meaning that as t reatment groups

IG

get farther from the time in which they were ex-
posed to treatment, they become more equal with
respect to the outcome of interest. This may or may
not inf luence one's interpretat ion of  the c l in ical
meaningfulness of the results of a study. For ex
ample,  even short  term improvements in pain and
function potentially may have implications for de
creasing costs associated with treatment and preven-
tion of future injury. In most trials assessing physical
therapy interventions, a follow up period of at least 6
months to 1 year is ideal ,  a l though fol low-up for
even longer per iods is even better.  However,  i f  the
outcome of interest  is  expected to appear wi th in i r
I 'ew days, such as an improvement in pain,  or  the
nature of  the research quest ion just i f ies a short  term
outcome, a short  t€rm fol low up per iod may be ap-
propr late.

Only 35% of the t r ia ls met the minimum level  of
qual i ty for  aclequate bl inding ol  bot l ' r  c l i r r ic ians and
outcomes assessors (Table 2).  Increased ef fect  s izes
have been associatecl  wi th a fa i lure to c louble bl ind.51l
When at  a l l  possible,  subjects,  outcomes assessors
(technic ians, examining cl in ic ians,  etc) ,  and even the
invest igators not part ic ipat ing in the data col lect ion
process, shoulc l  be bl incl  to t reatrnent assignment
and outcomes. However,  because subjects must be
made aware of  potent ia l  t reatment group assign-
rnents when they provide informecl  consent,  b l incl ing
of subjects in t r ia ls assessing physical  therapy inter
vent ions can be qui te problemat ic as designing a
genuine placebo can be di f f icul t ,  i f  not  impossible
l{owever,  invest igators can st i l l  be extrernely careful
to : rvoid in ip ly ing to subjects which t reatment is l )y
pothesized to be most ef f ic : rc ious.  lnvest igators can

also assure that outcomes assessors remain bl incled to
treatment group assignn)ent.  The use of  sel f ' report
tneasures of  outcorne helps to minimize bias associ
zr ted with the fa i lure lo bl incl  outcomes assessors,  as
the pat ient 's sel f  report  is  not readi ly subject  to bias
from t l re invest igator or c l in ic ian.  However,  for  ntea,
sures subject  to rater bias,  such as range of  mot iorr
or muscle strength,  i t  is  imperat ive to ut i l ize separate
"treat ing" and "examining" c l in ic ians.  This helps to
ensure that the t reat ing c l in ic ian is bl inded from the
outcome and the examining cl in ic ian is bl indecl  I rorn
treatment group assignment.  Subjects must also be
given speci f ic  instruct ions and frequent ly reminded
to avoid divulging bl inded informat ion to ei ther the
lreat ing or examining t  l in ic ian.

Adequate control  of  cointervent ions was reported
in only 457o of the reviewed trials (Table 2). Exrrane-
ous factors such as use of  pain medicat ion and par
t ic ipat ion in sports may inf luence the ef fect  of  the
intervent ion under study on the outcome of interest
in PFPS, resul t ing in the inabi l i ty  to at t r ibute the
outcome solely to the exper imental  t reatment.  I f  any
cointervent ion cannot be el iminated or manipulated
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to be equally applied to both the experimental and
control group, and it is associated with the outcome
of interest. then the cointervention should be ac-
counled for in the data analysis (eg, used as covar i -
ate).

The criterion for intention-to'treat (lTT) was met
by only 50o/o of the trials in this review (Table 2).
The failure to analyze the data based on the ITT
pr inciple has been frequent ly demonstrated to lead
to bias in c l in ical  t r ia ls. : la a{;s8 To conduct an ITT
analysis, the researcher analyzes all subjects within
the group to which they were or ig inal ly assigned, re
gardless of  whether they completed the or ig inal
t reatment,  dropped out of  the study completely,  or
crossed over to a di f ferent l reatment group. By do-
ing an ITT, the researcher accounts for  any system'
at ic reasons as to why sub. jects dropped out of  t f re
st Lldy.

" fhe cr i ter ia that  addressed the accountabi l i ty  for
wi t f rdr : rwals and dropouts was met in 70'% of the t r i -
a ls (Table 2).  For c l in ic ians to arralyze the feasibi l i ty
of  a studied treatrnent,  researchers must include de
tai ls of '  the number of  and speci f ic  reasons for sub-
jects who drop out of  each treatment group. I t  is
i rnperat ive to have a c lear descr ipt ion of  the reasons
Ibr subjects dropping out and to acknowledge any
aclverse event to al low delerminat ion of  the potent ia l
s ic le ef fects and r isks associated with the t reatments.
A dramat ical ly di f ferent dropout rate between groups
with reasons related to the s ide ef fects or lack of  fea-
sibi l i ty  of  the t reatment under invest igat ion provides
t l le c l in ic ian a c lue that t f re part icular t reatment,  de
spi te any ef f icacy that has been demonstrated, may
not be pract ical  or  sa[e in c l in ical  pract ice.

Tlre s ize of  the sample was considered appropr iate
in 60% of the t r ia ls (Table 2).  The number of  sub

. jects in a study is importanl  when interpret ing the
resul ts.  Sample s ize is direct ly proport ional  to the
stat ist ical  power of  the study. Fai lure to dernonstrate
stat ist ical ly s igni f icant di f ferences should not be as
sumed to mean t l )at  no di f ference truly exists wi th
out a determinat ion as to whether the study had suf
l ic ient  power.  When the sample s ize is inadequate,
the possibi l i ty  of  not  l inding a di f ference in the ef-
fect  of  the t reatments under invest igat ion,  when in
real i ty there is a di f ference, must be considered ( ie,

Type I I  error) .
Of the appraised tr ia ls,  only 60% of the t r ia ls met

the minirnal  requirement for  the use of  re levant out '
come (Table 2).  To achieve meaningful  resul ts,  i t  is
essent ia l  to incorporate rel iable,  val id,  and responsive
outcome measures that rate symptoms, impairments,
and funct ional  l imi tat ions speci f ic  to pat ients wi th
PFPS. Moreover,  i t  is  important that  the outcome
measure proper ly addresses the research quest ion.  In
a recent publ icat ion,  Marx et  a l33 compared the rel i '
ability, validity, and responsiveness of 4 self-reported,
knee-speci f ic ,  heal th related outcome scales in ath
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letic patients with a variety of knee disorders, includ-
ing PFPS. Although the 4 scales demonstrated ad-
equate psychometric properties, they recommended
the use of the Activities of Daily Living Scale of the
Knee Outcomes Survey to assess physical  funct ion in
this populat ion of  pat ients.2a 66

In a busy clinical practice, it may be both unrea-
sonable and unnecessary for  c l in ic ians to actual ly use
a qual i ty scale and assign an indiv idual  score for
each consideration to obtain an overall quality score.
However,  c l in ic ians can relat ively quickly judge the
overal l  qual i ty of  a t reatment study with respect to
these problematic areas that may be associated with
bias in a study's resul ts s imply by looking for key
words i r t  the methodology and resul ts sect ion such
as, "randomizat ion,"  "bl ind,"  "cointervent ions."
" fo l low up,"  " intent ion to t reat ,"  etc.  This br ief
glance can give c l in ic ians an in i t ia l  impression as to
whether the study is of  suf f ic ient  qual i ty to warranl
apply ing the stucly 's resul ts to their  pat ients wi th
simi lar  character ist ics as those usecl  in the study wi lh-
out having to assign a def in i t ive qual i ty score.  How-
ever,  c l in ic ians shotr ld always use caut ion in t t re deci
s ion to accept or reject  t reatment approaches based
on a l i rn i ted number of  t r ier ls,  especial ly those t t - rat
are not high qual i ty studies.  On the other hand, one
very high'qual i ty RCT may in fact  be suff ic ient  to
base a t reatment decis ion on, so long as the c l in i
c ian's pat ient  is  s imi lar  to the subjects inclucled in
the study.

Al though several  of  the t r ia ls in th is review demon
strated a t reatment ef fect  for  an intervent ion,  others
cl id not.  Per i raps the inabi l i ty  10 demonstrate a thera
peut ic ef ' fect  for  some of the physical  therapy inter,
vent ions for the t reatment of  PFPS may be because
the researchers did not account for  lhe existence o[
di f ferent subgroups of  pat ients who require a speci f ic
type of  t reatment approach. In such a c lassi f icat ion,
each subgroup of  pat ients would be character ized by
a set of  key s igns and symptoms that c l in ic ians could
use to match the pat ient 's f indings with a wel l -
def ined treatment approach tai lored to that  sub
group. I f  c l in ic ians were able to stage pat ients wi th
PFPS appropr iately and then matcfr  each presenta
t ion wi th a targeted treatment based on those key
signs and synlptoms, significant improvements in the
outcome of t r ia ls lhat  assess nonoperat ive t reatments
for PFPS would be expected. Ideally, the results of
the c l in ical  examinat ion woulc l  guide the cl in ic ian
down one of  a f in i te number of  paths of  an easy-to
use treatment based algor i thm demonstraled to be
rel iable and val id in pat ients wi th PFPS. Treatment
progression would then be based on the pat ient 's
achievement of  certain c l in ical  mi lestones and the
cl in ic ian's abi l i ty  to detect  c l in ical ly important im-
provements in impairments and measures of func'
tion and disability. In this manner, an evidence-based
approach could be used for the management of the
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patient across the entire spectrum of the patient's
course of care, from the initial examination to the
pat ient 's return to fu l l  funct ion.  Developing ef fect ive,
clinical methods for classifying patients with PF'PS
should improve cl in ical  decis ion making and treat '
ment outcomes by matching treatments to the pa-
t ients most l ikely to benef i t  f rom them. Classi f icat ion
methods wi l l  a lso enhance the power of  c l in ical  re
search in pat ients wi th PFPS by permit t ing research,
ers to study more homogenous groups of  pat ients.

CONCLUSION

Based on the resul ts of  t r ia ls that  seemed to ex
hibi t  a suf f ic ient  level  of  qual i ty,  t reatments that
seem effect ive in decreasing pain and improving
funct ion in pat ients wi th PFPS are acupuncture,
quadr iceps strengthening, the use of  a resist ive
brace, and the combinat ion of  exercises wi th patel lar
taping and biofeedback. The use of  sof t  foot  or thot-
ics in pat ients wi th excessive foot pronat ion appears
useful  to decrease pain.  In addi t ion,  at  a short ' term
fol low up, pat ients who received exercise programs
were more l ikely to be discharged ear l ier  f rom physi
cal  therapy.

Most RCTs we reviewed contained qual i tat ive l laws
that nray br ing the val id i ty of  the resul ts into ques
t ion,  thus diminishing the abi l i ty  to general ize the
resul ts to c l in ical  pract ice.  These f laws were pr i rnar i ly
in the areas of  randomizat ion procedures,  durat ion
of fo l low-up, control  o[  cointervent ions,  assurance of
bl inding, accounlabi l i ty  and proper analysis of  drop
outs,  number of  subjects,  and relevance of  the out
comes. More high-qual i ly  c l in ical  t r ia ls are needed to
elucidate the most ef fect ive t reatment strategies for
pat ients wi th PF'PS. Tr ia ls of  h igh qual i ty wi l l  support
the c l in ical  decis ion rnaking process in the care of
our pat ients and help to provide strong evidence
that can contr ibute to the recogni t ion of  the value of
physical  therapy. Given the l imi ted number of  h ig l r -
qual i ty c l in ical  t r ia ls,  recommendat ions to support  or
refute speci f ic  t reatment approaches may be prema-
ture and can only be made with caut ion.
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