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Introduction


Chronic low back pain is a multifactorial phenomenon and
it is not surprising that many therapeutic approaches exist.
Some approaches are ineffective but manual therapy,
specific muscle training, cognitive behavioural therapy and
multidisciplinary pain management programs have all been
supported. Distinct approaches tend to target distinct
effects. For example, manual therapy (mobilisation and/or
manipulation of the lumbar spine) is effective in reducing
pain (Andersson et al 1999, Cherkin et al 1998, Triano et al
1995), and specific exercise programs which aim to restore
normal function of the trunk muscles are effective in
reducing disability and increasing performance at least in
mildly disabled patients (Mannion et al 1999, O’Sullivan et
al 1997). Although they may be effective in producing
benefit across outcome domains, these approaches do not
directly address psychosocial aspects of pain. In some
patients, such aspects are thought to be enduring barriers to
improvement. These patients may obtain more benefit from
programs that directly address cognitive and behavioural
aspects of pain.


Multidisciplinary pain management programs, which
usually focus on cognitive and behavioural aspects, are
primarily effective in reducing disability, promoting self-
efficacy and normalising pain cognitions (Guzman et al
2001, McQuay et al 1997). Not all programs are alike;
more intensive programs, although more expensive, appear
to be more effective (Guzman et al 2001, Williams et al
1996). The fact that they require substantial personnel and
economic resources is a limitation of multidisciplinary


programs. An alternative way to target cognitive and
behavioural aspects of chronic low back pain is through the
targeted provision of information. Education in this manner
attempts to effect change through reconceptualisation of
the problem. 


Employing an education approach may appear surprising
because for some time, there has been a consensus that
there is no clinically important effect of education
programs for chronic low back pain (Cohen et al 1994).
Reviews on education-based back schools appear
convincing (Koes et al 1994), however, recent evidence
suggests that the lack of effect is probably due to the type
of information that has been presented. Studies that have
employed an approach to education that emphasises
cognitive-behavioural (Burton et al 1999, Linton and
Andersson 2000, Symonds et al 1995) or
neurophysiological (Moseley et al 2001) aspects have
reported reduced disability, reduced health care utilisation,
normalisation of pain cognitions, and increased self-
efficacy. 


Manual therapy, specific exercise training and targeted
education all seem to promote therapeutic success through
targeting distinct aspects of chronic low back pain.
Although each of these strategies is broadly encompassed
within the domain of physiotherapy, the effect of a
combined physiotherapy treatment that consists of all three
strategies is not known. The aim of this study was to
determine the effect of such a combined physiotherapy
treatment on functional and symptomatic parameters of
moderately disabled patients with chronic low back pain.
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Manual therapy, exercise and education target distinct aspects of chronic low back pain and probably have distinct effects.
This study aimed to determine the efficacy of a combined physiotherapy treatment that comprised all of these strategies. By
concealed randomisation, 57 chronic low back pain patients were allocated to either the four-week physiotherapy program or
management as directed by their general practitioners. The dependent variables of interest were pain and disability.
Assessors were blind to treatment group. Outcome data from 49 subjects (86%) showed a significant treatment effect. The
physiotherapy program reduced pain and disability by a mean of 1.5/10 points on a numerical rating scale (95% CI 0.7 to 2.3)
and 3.9 points on the 18-point Roland Morris Disability Questionnaire (95% CI 2 to 5.8) , respectively. The number needed to
treat in order to gain a clinically meaningful change was 3 (95% CI 3 to 8) for pain, and 2 (95% CI 2 to 5) for disability. A
treatment effect was maintained at one-year follow-up. The findings support the efficacy of combined physiotherapy treatment
in producing symptomatic and functional change in moderately disabled chronic low back pain patients. [Moseley L (2002):
Combined physiotherapy and education is efficacious for chronic low back pain. Australian Journal of
Physiotherapy 48: 297-302]
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Methods


Experimental design  This study was a randomised
controlled trial with repeated measures comparison of
means. The study was approved by the Institutional
Medical Research Ethics Committee and all procedures
conformed with the Declaration of Helsinki.


Subjects  Sixty-two subjects volunteered for the study by
responding to a note that advertised the project. The note
was included in the material given to each patient on initial
attendance at participating physiotherapy clinics or the
referring general practitioner. Subjects were included if the
primary reason for presentation was a history of low back
pain of greater than two months. Subjects were excluded if
they were unable to understand, read and speak English,
had worsening neural signs, had any neurological or
orthopaedic condition that would interfere with treatment,
or were awaiting surgery. Five subjects were excluded. 


While each subject was undertaking the initial assessment,
an independent person allocated them to experimental
group using a coin toss. This strategy ensured that
allocation was concealed from the subjects until after initial
assessment, and from the assessors throughout the study.
Twenty-nine and 28 subjects were allocated to the
physiotherapy and control groups respectively. Figure 1
presents the recruitment strategy and experimental plan.


Experimental protocol  The following items were used as
outcome measures: the 18-item Roland Morris Disability
Questionnaire (RMDQ; Roland and Morris 1983) and the
0-10 Numerical Rating Scale (NRS) for pain (“How would
you rate your low back pain, on average, over the last three
days?”). Initial and final assessment was performed by the
same two investigators, who were not otherwise involved in
the study and were blinded to experimental group. One-
year follow-up data were collected via telephone by
separate assessors who were also blinded to experimental
group. The properties of the RMDQ and the NRS for pain
are thought to be maintained when administered over the
phone (Cherkin et al 1998). A further question estimated
the number of health visits for low back pain over the
course of the follow-up period: “Since your assessment on
[date of final assessment], how many times have you
consulted a health care professional for your low back
pain?”


Treatment protocol  Each subject received two
physiotherapy treatments per week for four weeks. Manual
therapy treatment involved symptom management
according to the discretion of the treating physiotherapist,
who chose from spinal mobilisation/manipulation, soft
tissue massage, and muscle and neuromeningeal
mobilisation techniques, but not electrophysical
modalities. 


Each subject participated in specific trunk muscle training
both on an individualised level on two occasions per week
and through a standardised home-exercise program. This
program was conducted according to the protocol


described by Richardson and colleagues (Richardson and
Jull 1995). Subjects were instructed to maintain the home
program indefinitely. Compliance with the home program
was not assessed. 


Each subject participated in a one-hour education session,
once per week for four weeks. The education session was in
a one-to-one seminar format, was conducted by an
independent therapist, and focused on the neurophysiology
of pain with no particular reference to the lumbar spine. In
addition, the subjects completed a short workbook which
consisted of one page of revision material and three
comprehension exercises per day for 10 days.


Subjects in the control group received ongoing medical
management as advised by their general practitioner. These
subjects were also advised not to seek physiotherapy
treatment during the data collection period. Subjects in the
control group were questioned after the final assessment as
to what intervention, if any, they had since initial
assessment and how many visits to the general practitioner
they had made for their low back pain.


Analysis  Two-factor repeated measures ANOVAs (group x
time) were used to identify a treatment effect on the
dependent variables at final assessment and at one-year
follow-up. Numerical Rating Scale and RMDQ were the
dependent variables. Because two separate ANOVAs were
used in the analysis, the probability of a Type 1 error for the
study was elevated. To adjust for this, a Bonferroni
correction yielded α = 0.025. Analysis was by intention to
treat.
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Table 1. Subject characteristics prior to randomisation,
including withdrawals and drop outs (n = 57). Continuous
variables are reported as means and SDs.


Physiotherapy Control
treatment group


group 
(n = 29) (n = 28)


RMDQ 12.4 ± 3.7 11.9 ± 3.2
NRS pain 4.9 ± 1.8 4.7 ± 1.5
Age (yrs) 43 ± 7 38 ± 7
Height (cm) 174 ± 12 170 ± 8
Weight (kg) 72 ± 5 78 ± 8
Duration of LBP (months) 39 ± 18 37 ± 12
Female 64% 54%
Working full time 19% 24%
Working part time 32% 32%
Currently receiving compensation 44% 50%
Non-English speaking background 21% 26%


RMDQ, Roland Morris Disability Questionnaire. NRS,
Numerical Rating Scale. LBP, low back pain.
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For those dependent variables in which the group x time
interaction was significant, treatment affects were
estimated from the difference in group means. For NRS
and RMDQ, the number needed to treat (NTT) in order to
gain a clinically significant change was also determined.
The threshold for a clinically significant change in NRS
and RMDQ was set a-priori at 2 points and 4 points,
respectively. These values were selected according to
estimates in the literature, (eg Stratford et al 1994, Turk and
Melzack 1992).


Results


Subject details  Table 1 shows the subject characteristics.
There were no pre-treatment differences between the
groups in any of these measures or in the dependent
variables (p > 0.31). On final assessment, the mean number
of visits to the general practitioner was 4 (SD 2). Eighteen
of the subjects in the control group indicated that they had
been prescribed physical exercises by their general
practitioner previous to the initial assessment, but only six


General practitioner Self-referral Rehabilitation provider


Presentation at physiotherapy clinic
(advertising notice in briefing material)


Volunteered = 62 Did not volunteer


Included = 57 Excluded = 5


Initial assessment


Randomisation (coin toss)


Physiotherapy group = 29 Control group = 28


Drop-outs and withdrawals = 5 Drop-outs = 3


Final assessment
n = 24 n = 25


One-year follow-up
n = 19 n = 19


Figure 1. Recruitment and experimental plan.
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subjects had these exercises reviewed during the data
collection period. Six subjects indicated that they had
received weekly manipulations from their general
practitioner and nine subjects indicated that their pain relief
medications had been increased or altered during the data
collection period. Two control subjects received weekly
analgesic injections during the data collection period.


Pain and disability  Final assessment was performed 29 ±
6 days after the initial assessment. There was a mean
reduction of 2.9/10 and 1.4/10 on the NRS for pain, and
8.2/18 and 4.3/18 points on the RMDQ, for the
physiotherapy treatment and control groups respectively
(Figure 2). Thus, the mean improvement effected by
physiotherapy treatment was 1.5 points on the NRS for
pain (95% CI 0.7 to 2.3) and 3.9 points on the RMDQ
(95% CI 2.0 to 5.8). The repeated measures ANOVAs
indicated a significant treatment effect on NRS and RMDQ
(p < 0.01 for both). The number needed to treat (NNT) to
gain a clinically significant change was 3 (95% CI 2 to 8)
for the NRS and 2 (95% CI 2 to 5) for the RMDQ. 


Twelve-month follow-up  Nineteen subjects in each group
(67% of total sample) were contactable at one year (mean ±
SD = 352 ± 28 days) for follow-up. There were significant
treatment effects on NRS and RMDQ, and on the number of
health care visits for low back pain during the follow-up
period (Figure 2). The treatment effect was 1.9 for pain
(95% CI 1 to 2.8) and 3.9 points on the RMDQ (2.3 to 5.8)
corresponding to numbers needed to treat of 2 (95% CI 1 to
4) and 2 (1 to 3) respectively. During the one year since final
assessment, subjects from the physiotherapy group made a
mean ± SD 3.6 ± 2 health care visits for their low back pain,
which was fewer than the control group, who attended a
mean ± SD 13.2 ± 5 health care visits (p < 0.001). Thus the
effect of treatment was to reduce the number of health care
visits by a mean of 9.6 (95% CI 6.9 to 11.9).


Withdrawals, dropouts and side effects  Four and three
subjects, from the physiotherapy group and control group
respectively, dropped out of the study and could not be
contacted. One subject from the physiotherapy group
withdrew due to urgent surgery unrelated to low back pain.
Twenty-four and 25 subjects completed the physiotherapy
and control programs respectively. The pre-treatment data
for those subjects included in the follow up showed no
differences between the experimental groups 
(t-test, p > 0.21). 


Discussion


These findings show that a combined physiotherapy
treatment consisting of manual therapy, specific exercise
training, and neurophysiology education is effective in
producing functional and symptomatic improvement in
chronic low back pain patients. This is evidenced by a
significant treatment effect and substantial effect size for
pain and disability, both of which appear to be maintained
for at least one year.


The effectiveness of the physiotherapy program is


substantiated by the NNT analysis. One advantage of the
NNT is that it provides a clinically relevant indication of
the number of patients that need to be treated for one more
patient to achieve a particular therapeutic target. In short,
an NNT of 1 suggests that the desired target is achieved in
every patient in the treatment group but in no patient in the
control group. Thus, the closer the NNT is to 1, the better
the treatment is at achieving the targeted outcome. The
NNTs in the current work were 3 (pain) and 2 (disability),
which are consistent with recommendations in the
literature that stipulate that, for chronic pain, NNTs of 2 or
3 are indicative of an effective intervention (McQuay et al
1997).


Figure 2. Group means and SDs for A, Numerical Rating
Scale for pain; B, perceived disability; and C, the number
of health care visits during the 12 month follow-up, for the
physiotherapy treatment (filled triangles) and control (open
circles) groups. Asterisks denote statistical significance 
(p < 0.025).
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The current results suggest that the combined
physiotherapy treatment is probably more effective than the
components administered in isolation. This is primarily
evidenced by the fact that most of the effects of sole
treatments reported in the literature are small, particularly
in those studies that involved subjects with high initial
disability levels. For example, manipulation has been
reported to produce effects of 2/10 and 3 RMDQ points
(Cherkin et al 1998), 1.6/10 (Andersson et al 1999) and
2.5/10 (Triano et al 1995); exercise has been reported to
produce effects of 1.2/10 and 2.9 RMDQ points (Klaber
Moffett et al 1999); and education has been reported to
produce effects of (1/10 and 2.5 RMDQ points (Cherkin et
al 1998), 0/10 and 1 RMDQ point (Moseley et al 2001).
Even so, chronic low back pain is heterogeneous and
subjects vary across studies in their chronicity, pain
intensity, functional level and pain impact. This means that
the validity of a comparison between the current work and
other studies is limited. 


For this study, it is ultimately impossible to isolate the
contribution that each component treatment made to the
outcome of the combined treatment. In future studies,
teasing out the relative contribution of component
strategies to the therapeutic effect may allow conclusions
about the mechanisms involved. This may, in turn, enhance
the efficacy of combined physiotherapy treatments and
permit targeting of sub-groups of patients with chronic low
back pain.


Considering the high economic cost of chronic low back
pain, targeting of sub-groups may be beneficial. This study
suggests that a combined physiotherapy treatment is a cost
effective strategy when targeted at moderately disabled
patients with chronic low back pain; based on A$60.00 per
session, the estimated cost of the combined treatment was
A$720, which compares favourably with multidisciplinary
pain management programs that can cost in the order of
A$4000 (Moseley 1997, unpublished data). Importantly,
however, the combined physiotherapy treatment may be
neither cost-effective nor efficacious in more disabled
patients with chronic low back pain or in other sub-groups
of patients with chronic pain. Psychosocial factors are
thought to be more important in some sub-groups and there
is considerable evidence in support of more intensive,
albeit more expensive, strategies for such patients (Guzman
et al 2001, Morley et al 1999). 


One aspect of the current study that is open to criticism is
the lack of a robust control group. Although “ongoing
medical management” is used widely and generally
accepted as suitable for clinical trials, it does not
adequately remove many sources of bias. By and large, this
shortcoming is ignored in the relevant literature (eg Bendix
et al 1997, Deyo 1996, Hides et al 1996, Laclaire et al
1996, O’Sullivan et al 1998, van der Heijden et al 1995).
However, non-treatment factors such as patient
expectations (Carosella et al 1994, Montgomery and
Kirsch 1997), health provider expectations (Gracely et al
1985, Shapiro et al 1954), patient-provider rapport (Egbert
et al 1964), therapist enthusiasm and perceived level of


expertise (Nordin et al 1998, Shapiro and Shapiro 1984)
are all considered to contribute to therapeutic effect. 


Bias may also be introduced by the Hawthorne effect,
which is caused by knowledge that one is participating in a
research study (Parson 1974). However, if the Hawthorne
effect varies according to how much the subject is
participating (this certainly seems reasonable), then in the
present work, the Hawthorne effect would have been
greater in the physiotherapy group. Thus, although the
current findings appear potent, further trials incorporating
a more robust control group probably are required to
substantiate the results of the current study. 


One source of bias that may limit the external validity of
this work is selection bias introduced by the exclusion
criterion that subjects have an ability to read, speak and
understand English. Although 28% of subjects were from a
non-English speaking background, broad application of the
current findings to linguistically diverse chronic low back
pain patients would appear problematic. 


Notwithstanding the potential limitations of the current
work, the results strongly suggest that the combined
physiotherapy treatment, consisting of manual therapy,
specific exercise training, and neurophysiology education,
is effective in producing functional and symptomatic
improvement in chronic low back pain patients. The effect
is maintained at 12 months post-treatment and patients
subsequently seek substantially fewer health care visits
than those under ongoing medical care. The findings
presented here are important because they support the
long-term efficacy of this approach for a problematic
patient group: moderately disabled patients with chronic
low back pain. 


Correspondence Lorimer Moseley, Department of
Physiotherapy, Royal Brisbane Hospital, Herston,
Queensland 4029. Email: l.moseley@mailbox.uq.edu.au.
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Beyond	  the	  Basics:	  A	  Few	  More	  
Facts	  on	  Cri5cal	  Appraisal,	  Stats	  and	  
other	  Highly	  Confusing	  Concepts	  


Elizabeth	  Allen,	  MD	  
8-‐26-‐14	  


•  75	  %	  of	  the	  research	  literature	  involves	  
therapeu5c	  interven5on	  


•  Really	  understanding	  the	  nuances	  of	  appraisal	  
and	  interpreta5on	  	  of	  the	  RCT	  is	  key	  


Anatomy of an RCT	  


Enroll	   Randomize	  


Control	  


Interven5on	  
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Denise Campbell-Scherer, Ken Goldberg, Tom Owens 


Some	  things	  that	  confuse	  or	  mislead…	  


•  Choice	  of	  subop5mal	  control	  
•  Choice	  of	  outcome	  -‐	  surrogate,	  composite	  
•  Choice	  of	  measure	  of	  associa5on	  -‐	  rela5ve	  vs.	  
absolute	  


•  Clinical	  vs.	  sta5s5cal	  significance	  
•  P-‐values,	  confidence	  intervals	  and	  all	  that	  jazz	  
•  Special	  case:	  Nega5ve	  studies	  –	  what	  about	  
power?	  


Choice	  of	  Control	  


•  Examples	  of	  subop5mal	  controls:	  
– Placebo,	  if	  ac5ve	  therapy	  is	  standard	  
– Standard	  therapy	  in	  lower	  doses,	  dosing	  intervals,	  
or	  potencies	  


– Sub-‐standard	  therapies	  
– Placebo	  isn’t	  really	  a	  placebo	  


Choice	  of	  Outcome	  


•  Ideal:	  The	  most	  relevant	  clinical	  endpoint	  
•  Watch	  for	  surrogates	  (subs,tute)	  outcomes	  
– Subop,mal	  surrogate:	  no	  clear	  correla,on	  with	  
relevant	  clinical	  outcome	  
•  #premature	  ventricular	  contrac,ons	  on	  ECG	  as	  a	  
measure	  of	  an,-‐arrhythmic	  medica,on	  effec,veness	  
•  thickness	  of	  plaque	  in	  caro,d	  arteries	  as	  an	  outcome	  
of	  cholesterol	  lowering	  therapy	  


•  Watch	  for	  composite	  outcomes	  
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Rela5ve	  vs.	  Absolute	  Risk	  


	

	



Rela5ve	  vs.	  Absolute	  Risk	  
•  Treatment	  is	  associated	  with	  MI	  event	  rate	  of	  2%,	  Placebo	  


group	  event	  rate	  is	  3%	  
•  Absolute	  Risk	  Reduc5on	  =	  Difference	  	  between	  experimental	  


and	  control	  event	  rates	  	  
	  =	  EER	  –	  CER	  =	  (3%-‐2%)	  =	  1%	  


•  Rela5ve	  Risk	  =	  	  EER/CER	  =	  2%/3%	  =	  0.67	  
•  Rela5ve	  Risk	  Reduc5on	  =	  (1	  –	  RR)100	  =	  33%	  
•  Absolute	  Risk	  Reduc,on	  keeps	  in	  context	  baseline	  rate	  of	  


events	  in	  control	  group.	  	  
•  When	  baseline	  event	  rate	  is	  low,	  ARR	  and	  RRR	  will	  diverge	  


ARR	  Demonstrated	  in	  an	  Icon	  Array	  


MI	  Rate	  on	  Placebo	   MI	  Rate	  on	  Lipitor	  


Icon array courtesy of Picto-Generator at http://cbssm.org/reasearch_tools/pictographs	



Sta5s5cal	  vs.	  Clinical	  Significance	  


•  Is	  the	  clinical	  benefit	  of	  a	  magnitude	  you	  
care	  about?	  
– Treatment	  A	  decreases	  mortality	  by	  1%	  
compared	  with	  placebo	  


– P	  value	  for	  this	  difference	  is	  0.05	  
– Do	  you	  care?	  
	  


1.2 million Americans will have an MI this 
year. Potentially, 12,000 less people would 
have an event.	



What	  does	  the	  p-‐value	  actually	  mean?	  


When	  doing	  a	  study:	  
•  No	  way	  to	  be	  sure	  that	  the	  difference	  you	  are	  seeing	  is	  real	  


or	  just	  a	  coincidence	  of	  random	  sampling	  
•  Maybe,	  the	  1%	  ARR	  is	  a	  coincidence	  


•  We	  use	  sta5s5cal	  calcula5ons	  to	  help	  determine	  the	  
probability	  of	  seeing	  an	  ARR	  this	  size	  if	  the	  treatment	  and	  
control	  groups	  are	  really	  the	  same	  	  
	   	  	  This	  is	  the	  p-‐value	  	  


•  A	  p-‐value	  can	  range	  from	  0	  –	  1	  
•  If	  the	  p-‐value	  is	  small,	  you	  conclude	  that	  the	  risk	  difference	  


you	  are	  seeing	  is	  unlikely	  to	  be	  a	  coincidence.	  
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•  If	  the	  ARR	  for	  MI	  is	  1%	  and	  the	  P	  value	  is	  0.05	  
•  There	  is	  a	  5%	  chance	  of	  observing	  a	  difference	  as	  large	  as	  


we	  did	  even	  if	  treatment	  A	  is	  the	  same	  as	  placebo	  	  
	  (i.e.	  5%	  chance	  the	  difference	  you	  observed	  is	  a	  
	  coincidence)	  


•  There	  is	  a	  95%	  chance	  that	  if	  we	  compared	  MI	  rates	  in	  
groups	  treated	  iden5cally	  (i.e.	  both	  groups	  received	  same	  
ac5ve	  treatment)	  we	  would	  show	  a	  risk	  difference	  that	  
was	  smaller	  


One	  Tail	  vs.	  Two-‐Tail	  p	  Values	  
	  


•  P	  values	  presented	  in	  the	  medical	  literature	  
are	  almost	  always	  two-‐tailed	  


•  Start	  with	  the	  null	  hypothesis:	  	  
–  the	  rate	  of	  MI	  for	  pa5ents	  receiving	  Treatment	  A	  
is	  the	  same	  for	  pts	  receiving	  Control	  


•  A	  two-‐tailed	  test	  allows	  us	  to	  reject	  the	  null	  
hypothesis	  if	  we	  demonstrate	  that:	  
– Treatment	  A	  is	  beger	  than	  Control	  
– Control	  is	  beger	  than	  Treatment	  A	  


Normal	  Data	  Distribu5on	   What	  does	  the	  Confidence	  Interval	  Mean?	  


•  The	  mean	  result	  you	  calculate	  from	  a	  sample	  of	  pa5ents	  is	  
not	  exactly	  equal	  to	  the	  actual	  popula5on	  mean	  	  
–  Small,	  variable	  samples	  of	  pa5ents	  provide	  mean	  results	  
that	  may	  be	  far	  from	  the	  actual	  popula5on	  mean	  


–  Larger	  samples	  give	  a	  mean	  result	  that	  is	  likely	  closer	  to	  
the	  popula5on	  mean	  


–  Sta5s5cal	  methods	  combining	  sample	  size	  and	  sample	  
variability	  (standard	  devia5on)	  generate	  confidence	  
intervals.	  	  


–  The	  95%	  confidence	  interval	  gives	  you	  a	  range	  of	  results	  
within	  which	  the	  popula5on	  mean	  falls.	  
– you	  can	  be	  95%	  sure	  that	  the	  actual	  popula5on	  mean	  
falls	  somewhere	  within	  confidence	  interval	  


Wrapping	  this	  discussion	  up	  
•  So	  if	  the	  ARR	  is	  1%	  and	  the	  P-‐value	  is	  0.05	  and	  
the	  95%	  confidence	  interval	  is	  0.05%	  -‐	  4.8%	  
–  You	  are	  1%	  less	  likely	  to	  have	  an	  MI	  if	  you	  take	  
treatment	  A	  compared	  with	  placebo	  


–  There	  is	  a	  5%	  chance	  the	  risk	  difference	  observed	  is	  
purely	  coincidental	  and	  that	  treatment	  A	  is	  the	  same	  
as	  placebo	  and…	  


–  You	  can	  be	  95%	  sure	  that	  the	  real	  ARR	  for	  treatment	  A	  
compared	  with	  placebo	  falls	  somewhere	  between	  
0.05%	  and	  4.8%	  


–  If	  the	  p	  value	  is	  <0.05,	  you	  can	  be	  sure	  that	  the	  95%	  
confidence	  interval	  won’t	  cross	  zero.	  


What	  is	  Power?	  
Reality	  


Treatment	  Works	   Treatment	  
Doesn’t	  Work	  


Study	  
Result	  


Treatment	  
Works	   A	   B	  
Treatment	  
Doesn’t	  
Work	  


C	   D	  
A = 	
Study shows treatment works and it really 


	
does. A  true positive	



B = 	
Study shows treatment works and in reality it 
	
doesn’t. False positive. Type I or alpha error,  
	
the P value by convention set at 0.05	
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What	  is	  Power?	  


Reality	  
Treatment	  Works	   Treatment	  


Doesn’t	  Work	  


Study	  
Result	  


Treatment	  
Works	   A	   B	  
Treatment	  
Doesn’t	  
Work	  


C	   D	  


C = 	
Study shows treatment doesn’t work and it really 
	
does. A  false negative. Type II or Beta error	



D = 	
Study shows treatment doesn’t work and in reality it 
	
doesn’t. True negative. 	



Power	  	  


– Power:	  the	  ability	  of	  a	  study	  to	  show	  a	  difference	  
between	  treatment	  group	  if	  one	  exists	  


– Beta	  error	  is	  olen	  set	  at	  80%:	  	  	  	  
•  80%	  power	  to	  detect	  a	  difference	  of	  a	  pre-‐determined	  
size	  assuming	  there	  is	  one	  


– Greater	  sta5s5cal	  power	  requires	  larger	  sample	  
sizes	  


– The	  smaller	  the	  difference	  you	  want	  to	  be	  able	  to	  
detect,	  the	  larger	  the	  sample	  size	  needed	  


	  
	  


Situa5on	  C:	  Study	  shows	  treatment	  doesn’t	  work	  and	  it	  really	  
does.	  Type	  II	  or	  Beta	  error	  


Lets	  design	  a	  study	  


•  Pretend	  you	  are	  designing	  a	  study	  comparing	  
Treatment	  A	  (a	  sta5n)	  to	  Placebo	  


•  You	  want	  to	  achieve	  type	  I	  (alpha)	  error	  level	  of	  0.05	  
and	  type	  II	  (beta)	  error	  of	  80%	  


•  You	  believe	  the	  rate	  of	  events	  in	  your	  placebo	  group	  
will	  be	  3%	  (baseline	  event	  rate)	  


•  Previous	  research	  suggests	  Treatment	  A	  will	  
decrease	  event	  rate	  to	  2%	  (ARR	  1%)	  


•  How	  many	  people	  do	  you	  need	  in	  each	  
randomiza5on	  group?	  


http://www.dssresearch.com/KnowledgeCenter/toolkitcalculators/samplesizecalculators.aspx	
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Critical Appraisal:
Therapy


2014 EVIDENCE-BASED MEDICINE SHORT COURSE








Reading Articles about Therapy: Goals 


At the end of this session, participants should be able to: 


1. Describe the different types of study designs that can be used to answer a question about 
therapy 


2. Identify 5 questions to ask to appraise the validity of a therapy trial and explain the importance 
of each 


3. Describe the difference between dichotomous and continuous outcomes and the different 
statistical methods used to demonstrate the impact of each 


4. Describe the difference between a clinical outcome and a physiologic (surrogate) outcome 


5. Calculate a relative risk, relative risk reduction (RRR), absolute risk reduction (ARR) and a 
number needed to treat (NNT) and describe the potential pitfalls of using a RRR.  


6. Identify 2 questions to determine if you can apply results of a therapy trial to your patient 








Appraiser:  ______________________   Date: ___/___/____ 
 
Citation:   ________________________________________________ 
 
What is the clinical question that this study addresses? Put the question in 
PICO format. 
 
Population:   ____________________________________________ 
 
Intervention:   ____________________________________________ 
 
Comparison:   ____________________________________________ 
 
Outcome:   ____________________________________________ 
 
Setting:   _____________________________________________ 
 
Inclusion criteria:  _____________________________________________ 
 
Exclusion criteria:  _____________________________________________ 
 
I. ARE THE RESULTS OF THIS TRIAL VALID? What is the Risk of Bias? 
 
1.  Was assignment of patients to treatment groups randomized? 
 
Was the randomization process concealed from investigators (was the 
trial allocation concealed)? Note: this does not refer to blinding of the 
investigators from the treatment, but rather blinding from the process of 
randomization itself. 
 


 


2. Were patients in the treatment and control groups similar with respect  
    to known prognostic factors at the start of the trial? 
 


 


3.  Were patients analyzed in the groups to which they were  
     randomized (was an intention to treat analysis done)? 
 


 


4. Blinding:  Were patients aware of group allocation? Were clinicians  
    aware of group allocation? What about outcome assessors? 
 


 


5.  Was follow up complete and appropriate in length for the outcomes  
     examined? 
 


 


 
II. WHAT ARE THE RESULTS OF THE TRIAL? 
 
Calculate the results for 1-2 major outcomes. How large was the 
treatment effect? How precise was the treatment effect? 
 
If the study includes a dichotomous outcome (an outcome measure in 
which there are only two possibilities – dead/alive, pregnant/not 
pregnant), use the table below to demonstrate results. 


 







Are the outcomes measures clinical (hospitalization, stroke, death, etc.) 
or physiologic (BP reading, Hgb A1c, LDL level, etc.)? 
 


 


If the outcomes are physiologic, are they established surrogate markers 
of clinically important outcomes (i.e. BP reduction correlating with 
decrease mortality rate)? 
 


 


Were important adverse events reported? 
 


 


 
 


Outcome Control 
Event Rate 
(CER) 


Experimental 
Event Rate 
(EER) 


Relative 
Risk  
 
(RR = 
EER/CER 


Relative Risk 
Reduction 
 
(1-RR)X100 or 
(CER – EER)   
      CER 


Absolute 
Risk 
Reduction 
 
(CER – EER) 


Number 
Needed to 
Treat 
 
1/ARR 


p  Value 


 
 


       


 
 


       


 
 


       


 
 


       


 
 


       


 
 
 
III. CAN I APPLY THE RESULTS OF THIS TRIAL TO MY PATIENT(S)? 
 
Are the study patients similar to my patient(s), and is the intervention 
feasible in my practice setting? 
 
 


 


Are the potential benefits worth the possible harms and cost? 
 
 
 


 


 
 
 
CLINICAL BOTTOM LINE 
 
1. 
2. 
3. 







