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ABSTRACT

Objective To investigate whether placebo effects can

experimentally be separated into the response to three

components—assessment and observation, a

therapeutic ritual (placebo treatment), and a supportive

patient-practitioner relationship—and then progressively

combined to produce incremental clinical improvement in

patients with irritable bowel syndrome. To assess the

relative magnitude of these components.

Design A six week single blind three arm randomised

controlled trial.

Setting Academic medical centre.

Participants 262 adults (76% women), mean (SD) age 39

(14), diagnosed by Rome II criteria for and with a score of

≥150 on the symptom severity scale.

Interventions For three weeks either waiting list

(observation), placebo acupuncture alone (“limited”), or

placebo acupuncture with a patient-practitioner

relationship augmented by warmth, attention, and

confidence (“augmented”). At three weeks, half of the

patients were randomly assigned to continue in their

originally assigned group for an additional three weeks.

Main outcome measures Global improvement scale

(range 1-7), adequate relief of symptoms, symptom

severity score, and quality of life.

ResultsAt threeweeks, scores on the global improvement

scale were 3.8 (SD 1.0) v 4.3 (SD 1.4) v 5.0 (SD 1.3) for

waiting list versus “limited” versus “augmented,”

respectively (P<0.001 for trend). Theproportionofpatients

reporting adequate relief showed a similar pattern: 28%

on waiting list, 44% in limited group, and 62% in

augmented group (P<0.001 for trend). The same trend in

response existed in symptom severity score (30 (63) v 42

(67) v 82 (89), P<0.001) and quality of life (3.6 (8.1) v 4.1

(9.4) v 9.3 (14.0), P<0.001). All pairwise comparisons

between augmented and limited patient-practitioner

relationship were significant: global improvement scale

(P<0.001), adequate relief of symptoms (P<0.001),

symptomseverity score (P=0.007), quality of life (P=0.01).
Results were similar at six week follow-up.

Conclusion Factors contributing to the placebo effect can

be progressively combined in a manner resembling a

graded dose escalation of component parts. Non-specific

effects can produce statistically and clinically significant

outcomes and the patient-practitioner relationship is the

most robust component.

Trial registration Clinical Trials NCT00065403.

INTRODUCTION

Aside from the provision of a specific therapeutic
regimen, a medical encounter might elicit non-specific
or contextual benefits or what are most often called
placebo effects. Such non-specific effects in a clinical
setting can theoretically be separated into three compo-
nents:apatient’s response toobservationandassessment
(Hawthorne effects), the patient’s response to the
administration of a therapeutic ritual (placebo treat-
ment), and the patient’s response to the patient-
practitioner interaction.1-3We tested this by determining
whether these distinct potential contributions can be
separated and then combined incrementally to produce
progressive improvement in clinical outcomes.

Wecarriedout the trial onpatientswith irritablebowel
syndrome. Previous randomised controlled trials of
treatments for irritable bowel syndrome have shown a
large positive response (about 40%) in placebo groups.4

METHODS

Study design

Weconducted this randomisedcontrolled trial ina single
centre in 262 participants over six weeks. Participants
were randomised to one of three groups: a “waiting list”
that controlled for effects of assessment and observation
(Hawthorneeffects) and thenatural courseof thedisease;
“limited interaction,” providing placebo treatment with
minimal interaction with the practitioner; or “augmen-
ted interaction,” providing placebo treatment with a
defined positive patient-practitioner relationship. Our
placebo treatment was delivered with a validated sham
acupuncture device chosen because acupuncture has
high placebo effects.5 All participants were evaluated at
entry to the trial and after three and six weeks.

At three weeks, we randomised patients in the sham
acupuncture groups to continue shamacupuncture or to
switch to genuine acupuncture as part of a nested study
(reported elsewhere). Results at three weeks provided
data for the primary end point; those who remained on
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placebo for the additional three weeks served to provide
observations on non-specific effects over time.

Recruitment

Participants were recruited from advertisements in the
media, fliers, and referrals from health professionals,
were all at least 18 years old, and met the Rome II
criteria for irritable bowel syndrome.6 We excluded
patients if they had unexplained findings or had
previously received acupuncture. Participants were
allowed to continue medications for irritable bowel
syndrome taken before entering the study if this
therapeutic regimen was constant for at least the
previous 30 days and during the trial.

Intervention components

Group 1 (waiting list)—Participants had neither placebo
treatment nor interaction with a healthcare practitioner.
Group 2 (limited interaction)—Participants received a

placebo intervention twice a week with “limited” inter-
action with a practitioner. Thelimited patient-practi-
tioner relationship was established at the initial visit
(duration <5 minutes). Practitioners explained that this
was “a scientific study” for which they had been
“instructed not to converse with patients.” The placebo
needles were placed, and the patient left alone for
20 minutes after which the practitioner returned to
remove the “needles.” At week three, participants
completed assessments and those randomised to

continue the placebo treatment received an additional
six sham treatments.
Group 3 (augmented interaction)—Participants in group

3 (augmented) received six sessions of placebo acupunc-
tureusing the sameprocedureas forgroup2. Inaddition,
they received an augmented patient-practitioner rela-
tionship that began at the initial visit (45 minutes’
duration). Content included questions concerning
symptoms, relationships and lifestyle, non-gastro-
intestinal symptoms, and how the patient understood
the “cause” and “meaning” of his or her condition. The
interviewer incorporated a warm, friendly manner;
active listening; empathy; and communication of con-
fidence and positive expectation.

Informed consent and blinding

All participants gavewritten informed consent, butwere
completely unaware of the study’s primary aim to
examine non-specific effects. The trial design included a
nested acupuncture substudy that allowed potential
participants in the “treatment” arms tobe told, truthfully,
that they had a 50% chance of receiving genuine
acupuncture during the trial.All studypersonnel, except
thepractitioners,wereblinded toparticipantassignment.

Outcome assessments

Our primary outcome was a change from baseline at
three weeks in the global improvement scale which
assesses change in symptomsover thepastweek.7 8Our
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Fig 1 | Outcomes at three week end point
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other main outcome was adequate relief, which
assesses adequate relief of symptoms over the past
week.9 10 Neither primary outcome was measured at
baseline. Our other two outcomes were the symptom
severity scale and the quality of life scale.11 12

Statistical analysis

The primary test for each outcome measure was a test
of trend examining the ordered alternative hypothesis,
waiting list (group 1)<limited (group 2)<augmented
(group 3). We considered P<0.0125 (two sided) to be
significant for each test of trend. If the trend test was
significant we conducted pairwise comparisons of the
groups—that is, augmented v limited and limited v
waiting list. All analyses were carried out on an
intention to treat basis.

RESULTS

Study population—Between December 2003 and Febru-
ary 2006, we screened 350 prospective participants of
whom289wereeligible.Werandomised262people into
the three groups. (Twenty seven people were rando-
mised to an independent nested qualitative study.) At
baseline the three groupswerewell balancedwith regard
to demographics, psychiatric symptoms, type of irritable
bowel syndrome, and quality of life score.

Outcomes at three weeks—The observed values for all
outcome measures were consistent with our prediction
of a progressive improvement in symptoms among the
three groups such that waiting list was less effective than
limited, which was less effective than augmented (table).
As indicated in figure 1 the test of trend for each of the
outcome measures was significant (P<0.001). For the
global improvement scale and the adequate relief of
symptoms, each of the pairwise comparisons (augmen-
ted v limited and limited v waiting list) was significant
(P<0.001). For the symptom severity score, the augmen-
ted group improved significantly more than the limited
group (P=0.007), but the limited and waiting list groups
were not significantly different (P=0.20). We observed
the same pattern for quality of life (P=0.01 and P=0.58).
The proportions of patients reporting moderate or
substantial improvement on the global improvement
scale were 3% (waiting list), 20% (limited), and 37%
(augmented) (P<0.001).

Outcomemeasures in participantswith irritable bowel syndromeat threeweeks asmean (SD)

unless stated otherwise

Outcome measure
Waiting list

(n=87) Limited (n=88) Augmented (n=87) P value for trend

Global improvement scale 3.8 (1.0) 4.3 (1.4) 5.0 (1.3) <0.001

% with adequate relief of
symptoms

28 44 62 <0.001

Change in symptom severity
score

30 (63) 42 (67) 82 (89) <0.001

Change in quality of life 3.6 (8.1) 4.1 (9.4) 9.3 (14.0) 0.001
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Outcomes at sixweeks—Ascanbe seen in figure2, eachof
the tests for trend at week six was significant. Except for
quality of life where improvement in the waiting list
group was similar to that in the limited group, the
observedvalues foralloutcomemeasureswereconsistent
with our a priori prediction of order of improvement.
Adverse effects—More than 80% of patients reported no

side effects. Themost common side effects includedpain
during needle placement (10%) and redness or swelling
(6%) or pain (5%) after needle removal. Other adverse
effects were reported rarely and were not serious.

DISCUSSION

In this large prospective study of placebo effects we
found that such effects can be disentangled into three
components that can then be recombined to produce
incremental improvement in symptoms. We found that
an enhanced relationship with a practitioner, together
with the placebo treatment, provides the most robust
effect. Placebo treatment with only limited interaction
withpractitionerswas superior to stayingonawaiting list
with respect to only two of the four measures.
The magnitude of non-specific effects in the augmen-

ted arm is not only statistically significant but also
clinically significant in the management of irritable
bowel syndrome. A decrease in the symptom severity
score of 50 reliably indicates improvement in
symptoms,11 and our study indicates that 61% and 59%
of patients in the augmented arm achieved this level of
improvement at three and six weeks, respectively.
Likewise, the changes we observed in quality of life
indicate at least moderate clinical improvement in
symptoms.12 Finally, thepercentageofpatients reporting
adequate relief (62% and 61% at three and six weeks,
respectively) is comparable with the responder rate in
clinical trials of drugs currently used in the treatment of
irritable bowel syndrome.1314 These results indicate that
such factors as warmth, empathy, duration of time, and
thecommunicationofpositive expectationmight indeed
significantly affect clinical outcome.

Limitations

One limitation of our study is that we could not separate
the effects of observation and assessment from natural
history or spontaneous remission. Our outcome mea-
sures were subjective rather than objective. None the

less, these measures are consistent with the recommen-
dations by the Rome committees for use in trials of
irritablebowel syndromebecausenoobjectivemeasures
of severity are currently available.15 We chose irritable
bowel syndrome for this studybecausewe suspected that
non-specific effects aremost likely to be demonstrable in
disorders defined by subjective symptoms rather than
more objective measures of disease.16 Whether our
findings apply to other illnesses, including those with
biochemical or other objective outcome measures,
awaits further study. None the less, our study has
important implications for routine clinical care.
It is unclear whether our placebo outcomes corre-

spond to biological changes in irritable bowel syndrome
or have any of the biochemical, neuroendocrine, or
neuroanatomical correlatesofplaceboresponse found in
recent laboratory experiments1718 or whether our out-
comes aremainly related to shifts in selective attention to
diffuse symptoms.19 In either case, our study represents
an incremental step in placebo studies and shows that
non-specific effects have a considerable clinical impact.
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Diagnostic accuracy of urinary spot protein:creatinine ratio
for proteinuria in hypertensive pregnantwomen: systematic
review
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ABSTRACT

Objective To review the spot protein:creatinine ratio and

albumin:creatinine ratio as diagnostic tests for significant

proteinuria in hypertensive pregnant women.

Design Systematic review.

Data sourcesMedline and Embase, the Cochrane Library,

reference lists, and experts.

Review methods Literature search (1980-2007) for

articles of the spot protein:creatinine ratio or

albumin: creatinine ratio in hypertensive pregnancy, with

24 hour proteinuria as the comparator.

Results 13 studies concerned the spot protein: creatinine

ratio (1214 women with primarily gestational

hypertension). Nine studies reported sensitivity and

specificity for eight cut-off points, median 24 mg/mmol

(range 17-57 mg/mmol; 0.15-0.50 mg/mg). Laboratory

assays were not well described. Diagnostic test

characteristics were recalculated for a cut-off point of

30 mg/mmol. No significant heterogeneity in cut-off

points was found between studies over a range of

proteinuria. Pooled values gave a sensitivity of 83.6%

(95% confidence interval 77.5% to 89.7%), specificity of

76.3% (72.6% to 80.0%), positive likelihood ratio of 3.53

(2.83 to 4.49), and negative likelihood ratio of 0.21 (0.13

to 0.31) (nine studies, 1003 women). Two studies of the

spot albumin:creatinine ratio (225women) found optimal

cut-off points of 2mg/mmol for proteinuria of 0.3 g/day or

more and 27 mg/mmol for albuminuria.

Conclusion The spot protein:creatinine ratio is a

reasonable “rule-out” test for detecting proteinuria of

0.3 g/day or more in hypertensive pregnancy. Information

on use of the spot albumin:creatinine ratio in these

women is insufficient.

INTRODUCTION

Urine collection over 24 hours is considered the
traditional comparator forquantificationof proteinuria

inpregnancy,1-4 but it has limitations: theurine requires
refrigeration; collection is cumbersome, time consum-
ing, and potentially misleading if done inaccurately;
and collection may not be possible during delivery.
Timed collections also delay diagnosis and may result
in prolonged hospital stay for investigations.
Alternatives for the diagnosis of proteinuria in

pregnancy have been considered. These include
urinary dipsticks, urine collections over a shorter
period, the urinary spot protein:creatinine ratio, and
the urinary spot albumin:creatinine ratio. Australasian
and international guidelines advocate use of the
urinary spot protein:creatinine ratio as an alternative
to 24 hour urine collection.3 4

We carried out a systematic review to assess the
accuracy of the spot protein:creatinine ratio and spot
albumin:creatinine ratio compared with 24 hour
urinary collection for the detection of significant
proteinuria in hypertensive pregnant women.

METHODS

We did a search (see bmj.com) of diagnostic studies that
compared the urinary spot protein:creatinine ratio or
albumin:creatinine ratio with urinary protein excretion
over 24 hours among hypertensive pregnant women.
Weassessed studyquality using the quality assessment

of studies of diagnostic accuracy in a systematic reviews
tool.5

Information was recorded on characteristics of the
study and participants, how the diagnostic tests were
carried out and the results, andmethods for assessing the
diagnostic accuracy of the tests. When positive and
negative likelihood ratios were missing we calculated
them from sensitivity and specificity (see bmj.com).
For each study we analysed sensitivity, specificity,

likelihood ratios, and area under the receiver operating
curves, according to reported cut-off points (we used a
conversion factor of 1.13 to transform results for the spot
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