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Abstract
Objective—To assess the eYcacy of physi-
cal activity promotion in primary care
oYce settings.
Design—Systematic review of clinical tri-
als in which the eYcacy of physical activ-
ity promotion was investigated in a pri-
mary care oYce setting with at least one
month of follow up.
Subjects—A total of 13 981 adults, aged
17–85+, were included from 203 practices
in eight trials assessing physical activity
promotion in primary care oYce settings.
Main outcome measures—Odds ratios
and 95% confidence intervals were calcu-
lated comparing the number of partici-
pants who increased their physical activity
or were active at follow up in the interven-
tion group with a control group for each
study.
Results—Five of eight trials where positive
with statistically significant results (range
0.91–6.56), but significant biases or limited
clinical relevance of the outcomes were
found in all trials. Short term trials of less
than one year (four of four were positive),
single-risk-factor trials (three of three
were positive), randomised clinical trials
(two of three were positive), and those
assessing moderate levels of physical ac-
tivity (three of four were positive) were
most likely to find benefit.Only one of four
trials lasting longer than a year were posi-
tive.
Conclusion—There is limited evidence
from well designed trials that oYce based
physical activity promotion in primary
care settings is eYcacious in promoting
changes in physical activity that could
conceivably have lasting clinical benefits.
(Br J Sports Med 1998;32:11–16)
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The risks of sedentary lifestyle1–3 and the
apparent health benefits of physical activity4–7

in the prevention and treatment of coronary
heart disease, hypertension, non-insulin de-
pendent diabetes mellitus, depression, osteo-
porosis, and some cancers are well docu-
mented. Estimates of the relative risk of
sedentary lifestyle and coronary heart disease
range from 1.3 to 1.9, and suggest that physical
inactivity is of the same order of magnitude as
cigarette smoking, hypertension, and hyperlipi-
daemia as a risk factor for cardiovascular
disease.1 4 Public health oYcials in the United
States and Great Britain have recognised the

importance of physical activity and have
recently published a health message that “every
adult should accumulate 30 minutes or more of
moderate-intensity physical on most days of
the week.”1 8 Despite this message, most of the
British (70%) and American population (60%)
remain sedentary.1 9

One potential way of increasing physical
activity in the population is for primary care
doctors or general practitioners to provide
counselling in their oYces with regard to
physical activity. Most of the population of the
United States and Great Britain visit a general
practitioner or primary care doctor at least
once every two years.10 Thus oYce based
counselling on physical activity has the poten-
tial to be an important preventive strategy if
performed eVectively.
The purpose of this systematic review is to

answer the following questions. (1) What is the
quality of the evidence that physical activity
counselling in primary care oYce practice is
eYcacious? (2) If eYcacious, how generalisable
are these results to normal primary care oYce
practice?

Methods
SEARCH METHODS

Computerised searches were carried out using
Medline, Dialog(R) of Dissertation Abstracts,
Sci Li Reference from 1961 to 1997. Keywords
for searching included exercise, physical fit-
ness, trials, meta-analysis, and outcome assess-
ment. The search was limited to the English
language. Additional searches were carried out
using papers identified in the search and from
previous reviews. In addition, content experts
in the field were asked to provide additional
published or unpublished studies.

DATA EXTRACTION

Papers were reviewed if they met the following
criteria: (1) a control group had to exist; (2)
subjects had to be assigned to a control group
or intervention status; (3) interventions had to
be performed in the doctor’s oYce practice and
not at homes, worksites, churches, or commu-
nity organisations; (4) exercise behaviour had
to be assessed a minimum of four weeks after
the intervention and had to be interpretable as
a dichotomous variable so that odds ratios
(ORs) could be calculated. The following
factors were evaluated in each study by two
independent reviewers: study design, practice
location, number of study subjects, recruit-
ment rate, number of practices, practice inter-
vention, patient intervention, duration of the
study, year of the study, physical activity at
baseline and after the intervention, selection
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bias, measurement error of outcome variable,
confounding bias, competing interventions,
generalisability of results.

STATISTICAL METHODS

Two by two tables were generated comparing
physically active with sedentary subjects for
intervention and control groups in each study.
ORs were calculated comparing the odds of
the intervention group increasing physical
activity or being active at follow up with those
of a control group. The 95% confidence inter-
vals (CI) were calculated using the formula,
anti-log (logeOR + 1.96SE), where the stand-
ard error (SE) = (1/A + 1/B + 1/C + 1/D)1/2 for
a standard two by two table.11 A summary OR
using meta-analytical techniques was not
determined because of the small number of
studies and the large degree of heterogeneity
between studies, making summary estimates
of eVect misleading.

Results
Over 20 potentially relevant articles were
reviewed. Eight clinical trials met the inclusion
criteria, and the results are tabulated in table 1
and described below. Most studies used diVer-
ent methodologies in terms of recruitment of
patients and practices, interventions, outcome
measures, and methods of analyses and are
discussed below.
The INSURE (Industry-wide Network for

Social, Urban and Rural EVorts) study per-
formed in 1984 was a prospective study of
2218 adults (1409 study subjects and 809 con-
trols) and used a quasi-experimental design to
determine if the health risk behaviours of
patients had changed one year after preventive
intervention by primary care doctors.12 Three
of six multispecialty practices and two of five
control practices agreed to participate in the
study, and 74–100% of the primary care

Table 1 Clinical trials of physical activity promotion in primary care oYces

Article Study design Randomised trial Practice Study

INSURE 1984
Wisconsin,
Pennsylvania, Florida

Quasiexperimental;
multiple behaviours;
one year follow up

No; volunteer practices 5 multispecialty group
practices (72
physicians)

Exp = 203, control =
83; age 18–75+; men
and women

Kelly 1987
Cleveland, Ohio

Quasiexperimental;
multiple behaviours; 6
week follow up

No; control group a
random sample of
non-participants
because of oYce
scheduling with
non-physician provider

Single model FP
residency
(18 physicians)

Exp = 134, control =
58; age 18–60; men and
women

PACE 1996 San
Diego County

Quasiexperimental;
stage of change
approach to physical
activity; 4–6 week follow
up

No; volunteer practices 17 volunteer primary
care physician oYces

Exp = 98, control =
114; age >18; men and
women free of coronary
heart disease

Johns Hopkins
Medicare Preventive
Services
Demonstration
Project 1989 Eastern
Baltimore

Randomised clinical
trial; 1 year follow up

Yes; patients
randomised to
preventive health exams

3 hospital clinics, 13
community group
practices, 103
solo/partnership
practices

1573 intervention; 1524
controls. Medicare
benefciaries age 65 and
older; 32.6% sedentary
with good health and
72.9% with poor health

Physician
Advice1991Colorado

Quasiexperimental; 1
month follow up

No; both groups with
high frequency of advice

24 residents, academic
family practice

82 advice; 111 no
advice group. age 18+;
scheduled patients

Oxcheck 1989–92
Bedfordshire,
England

Randomised clinical
trial; 3 year follow up

Yes; patients
randomised

5 urban general
practices

2205 study
patients;1916 controls;
age 35–64; men and
women

Green Prescription
Auckland and
Dunedin New
Zealand

Randomised clinical
trial; 6 week follow up

Yes, but convenience
sample of sedentary
patients assessed to
most likely benefit and
succeed over the next 6
weeks in increasing
physical activity

37 general practices 218 intervention group
of written prescription;
238 verbal advice only
for subjects with less
than 1 hour of vigorous
activity or 3 hours of
moderate activity a
week

Leeds Yorkshire and
SW Thames UK
1992

Quasiexperimental; 1
and 2 year follow up

No; 12% sample was
chosen for health check

18 general practices 1687 intervention
group; 3937 control
group.

CI, confidence interval.
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doctors from each practice agreed to partici-
pate. About 28% of the random sample of
patients were evaluated, with a 61% rate of
response to the initial postal survey, a 57% rate
of response for the initial health examination,
and an 80% rate of response for the follow up
appointments. Thus the experimental group
consisted of 203 subjects and the control group
of 83 subjects. The experimental group re-
ceived about 15 minutes of education and
counselling on risk reduction. At baseline,
55.4% of the experimental group and 55.3% of
the controls were sedentary. Of these sedentary
patients, 31.5% of those randomised to the
intervention group started exercising com-
pared with 24.1% of the control group. This
39% increase in vigorous activity in a previ-
ously sedentary population fell just short of
statistical significance (p = 0.06). In a post hoc
analysis of patients who actually received the

preventive intervention, 33.8% increased self
reported vigorous exercise at least once a week
compared with 24.1% in the control group,
and this 65% increase was found to be statisti-
cally significant (p = 0.02). Concerns about the
external validity of this study because of the use
of volunteer practices and the low response rate
(28%) exist. Measurement error inherent in
the use of unvalidated self reported measures of
physical activity in this trial would tend to bias
the results towards no eVect. It is unclear from
this trial if the degree of exercise change of
33.8% of sedentary patients in the intervention
group from less than once a week of vigorous
exercise to more than once a week has any
clinically relevant health benefits.
The “controlled trial of a time-eYcient

method” of Kelly13 was a randomised trial in
one family practice residency consisting of
three doctors and 15 residents. Several risk

Table 1 continued

Practice intervention Patient intervention Outcome Odds ratio (95% CI) Comments

CME seminars; review
protocols, discuss problems

15 minute patient education
and risk factor counselling

Self reported started vigorous
exercise at least once a week
using unvalidated telephone or
postal questionnaire

1.39 (0.99 to 1.96); total
study; 1.65 (1.12 to 2.43)
post hoc treated only

External validity questionable
as only 28% of sample
responded;unit of intervention
practice, unit of analysis
patient.

Physician education on
lifestyle prescription form,
and education materials

Lifestyle assessment,
educational materials, booster
phone calls

Self reported making some or
significant change in exercising
using unvalidated question on
telephone follow up 4 weeks
after intervention.

2.84 (1.49 to 5.42) Potential selection bias with
use of non-participants as
control group. Benefits of
“some change” in exercise not
clear.

Physician manual, physician
role playing with trainer for
two visits

Stages of change assessment;
3–5 minutes of counselling,
physician recommendations,
10 minute booster phone call

Self reported stage of change
and physical activity using
validated walking question and
overall activity; subsample with
Caltrac accelerometer; by
telephone interview 4–6 weeks
after intervention

6.56 (4.61 to 9.33) moving
from contemplation to active
stage; intervention increased
walking 37 minutes/week
compared with 7 minutes/week
for controls.

Volunteer physicians; 52% of
eligible patients evaluated.
Intervention group while
increasing only average 11
minutes/day of exercise
compared with 30 minutes/day
recommended.

Orientation sessions with
CME credits on preventive
exams and counselling visits

Two preventive exams a year
apart reviewing lifestyle risk
assessment and reimbursed
follow up counselling within 6
months; controls received
usual care.

Self reported performance of
physical activities such as
walking, gardening, or heavy
housework less than three
times/week

1.04* (0.78 to 1.39) good
health; 1.17* (0.69 to 1.97)
poor health;*adjusted for age,
gender, race, marital status,
health status

Well designed, large sample
size, multiple interventions, PA
discussed in 89% of preventive
visits; 70% of intervention
patients had preventive visits

15 minutes of physician
training on protocol

2–3 minutes of exercise advice,
educational handout, 1 month
follow up

Self reported activity levels,
frequency and duration at
baseline and one month
telephone follow up

1.91 (1.25 to 2.94); increase of
109 minutes/week in advice
group compared with decrease
of 24 minutes/week in no
advice group

Randomised control trial
abandoned because of high
percentage of advice in contro
physicians; biased sample with
80% of patients at baseline
exercising

Nurse trained in patient
centred communication
model during 2 day course,
annual study day, monthly
evening training sessions

1 hour nurse health check
including lifestyle evaluation
and 10–20 minute follow up
appointments

Self reported vigorous exercise
less than once a month at
baseline and 3 years later

1.19 (1.11 to 1.27); attenders
only 1.25 (1.16 to 1.34)

Mutiple risk factor
intervention; health benefits of
increased vigorous exercise to
> once/month unclear;
significant time spent on
recruiting patients limit
practicality.

Training session of GPs to
assess and prescribe physical
activity

Assessment and advice of
about 5 minutes with written
prescription of exercise

Self reported time spent over
the preceding 2 weeks in
walking, sport, or leisure time
activities measured at baseline
by personal interview and at 6
weeks by telephone interview

1.81 (1.42 to 2.32); increase of
156 min/2 week period in the
green experimental group

Patients and GPs selected for
high compliance; most
intervention and control
groups did not reach goal of
30 minutes of walking 5 days
per week

None Health check up by GP Self reported vigorous activity
in the previous 2 weeks at
baseline and 2 years later using
mailed questionnaires

0.91 (0.83 to 0.99) health
check in past 2 years; health
check in past 12 months 1.0
(0.95 to 1.05)

Multiple risk factor
intervention; 75% compliance
with health check up; 75% of
respondents had no vigorous
exercise in the past two weeks
at survey 2
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behaviours were assessed in 412 adults aged
18–60 eligible for health promotion. Sedentary
patients defined as exercising less than twice a
week (n = 192) who received any lifestyle edu-
cation were compared with those who were
non-participants because of oYce scheduling
problems. Those participants who made some
change or significant change defined as exercis-
ing twice or more a week were compared with
those that made no change over a four week
interval, as assessed from a structured phone
interview. Those in the intervention group
were significantly more likely (OR = 2.84; 95%
CI 1.49 to 5.42) than non-participants to
increase physical activity. Although this trial is
statistically significant, concerns exist about
the clinical relevance of some or “significant”
change in self reported exercise of more than
twice a week after only one month of follow up.
In addition, the bias inherent in the selection of
the control group leads to questions of internal
validity of this study.
The “controlled trial of physician counsel-

ling to promote the adoption of physical activ-
ity” by Calfas et al14 evaluated a physician based
assessment of counselling for exercise protocol
using a stage of change model in 17 volunteer
primary care doctor’s oYces in San Diego
County. Sedentary patients defined as engag-
ing in vigorous physical activity less than three
times a week or moderate activity for less than
two hours a week, who were aged over 18 and
free of coronary heart disease or other
conditions that could limit mobility, were
recruited for the study. A 52% response rate (n
= 212) was obtained after four to six weeks of
follow up.The intervention focused on increas-
ing moderate levels of physical activity such as
walking using a patient centred stage of change
approach. Of those patients in the intervention
group, 52% moved from contemplation to the
active stage compared with 12% of the control
group (OR = 6.56; 95% CI 4.61 to 9.33). The
intervention group increased their physical
activity by 37 minutes a week compared with 7
minutes a week in the control group (p<0.05).
However, at follow up assessment, patients
reported walking an average of 11 minutes a
day, which has questionable clinically relevant
health benefits particularly in the light of the
short term follow up noted in this study. In
addition, the selection bias of using volunteer
practices suggests a best case scenario that may
not be applicable to most primary care oYce
practices.
The Johns Hopkins Medicare Preventive

Services Demonstration Project15 evaluated the
eVects of preventive examinations on smoking,
excessive alcohol drinking, and sedentary
lifestyle at baseline and one year later in Medi-
care beneficiaries in Eastern Baltimore in
1989. This randomised control trial involved
1573 intervention and 1524 control patients
from three hospital clinics, 13 community
group practices, and 103 solo/partnership
practices. Definition of sedentary lifestyle was
based on self reported performance of physical
activity such as walking, gardening, and heavy
housework less than three times a week.During
preventive examinations, doctors discussed

physical activity in 89% of the encounters.
Compliance with the preventive examinations
was good, with 70% of those randomised to
intervention receiving an examination. No sta-
tistically or clinically significant increases in
physical activity occurred as a result of the
intervention with an OR of 1.04 (95% CI 0.78
to 1.39) for patients with good health and an
OR of 1.17 (95% CI 0.69 to 1.97) for patients
in poor health after adjustment for age, gender,
race, marital status, and health status. This
study reflects a generalisable well designed
clinical trial with a large sample size of elderly
patients, with little bias or confounding.
The “eVect of physician advice on exercise

behaviour” study by Lewis and Lynch16 was
designed as a randomised clinical trial to
evaluate the eYcacy of a physician advice pro-
tocol to increase the frequency and duration of
self reported activity levels after one month of
follow up. The study location was one family
practice residency in Colorado with 24 resi-
dents in 1991. Of the 396 patients admitted to
the study, 35% refused to cooperate and 12%
were lost to follow up, resulting in a 53%
response rate. Baseline assessment showed that
70% of the patients were exercising before the
intervention and that a sizable percentage (30–
40%) of the control group doctors were giving
unprompted physical activity promotion ad-
vice. For this reason, the investigators adopted
a quasi-experimental design and assessed the
eVect of physician advice (intervention group)
versus no advice (control group) on increasing
physical activity levels. A statistically significant
diVerence (OR = 1.91; 95% CI 1.25 to 2.94)
was found when those reporting exercising at
the end of one month in the physician advice
group were compared with the no advice
group. This increase appeared to be related to
an increase in duration but not frequency of
exercise. There are significant concerns about
the internal validity of this study’s conclusions
because of uncontrolled confounding bias
resulting from the abandonment of the intent
to treat analysis of the study. Also the high rate
of exercise, over 70% at baseline, limits the
generalisability of these findings.
OXCHECK17 was a randomised control trial

focused on the eVect of a general health check
on several cardiovascular disease and cancer
risk behaviours including vigorous exercise; it
was performed in Bedfordshire, England,
between 1989 and 1992. Nurses trained in
patient centred communication performed
health checks, including lifestyle assessment,
and provided counselling and follow up
appointments in five urban general practices.
Assessment of 2205 intervention patients and
1916 control patients after three years of follow
up showed that 70.9% of the control group and
67.6% of the intervention group reported
undertaking vigorous exercise less than once a
month. These results from this well designed
clinical trial with high internal validity and
generalisability were statistically significant
with OR = 1.19 and 95% CI 1.11 to 1.27.
However, the clinical relevance of a 4.5%
absolute diVerence when comparing the inter-
vention group with the control group in
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performing vigorous exercise more than once a
month is probably very limited.
The Green Prescription by Swinburn et al18

is a randomised clinical trial that was per-
formed to determine if written advice was more
eVective at increasing physical activity among
selected sedentary patients than verbal advice
alone after six weeks of follow up. This study
performed in 37 general practices in Auckland
and Dunedin, New Zealand, trained general
practitioners to assess and prescribe physical
activity, focusing on walking as the main inter-
vention. From a convenience sample of seden-
tary patients defined as undertaking less than
one hour of vigorous activity or three hours of
moderate activity a week during work or
recreation time, who were deemed by their
general practitioner to be likely to benefit from
enhanced physical activity and who were able
to do so over the ensuing six weeks, 218 inter-
vention patients were randomised to written
prescription and patient education materials
and 238 control patients were only given verbal
advice. Assessment and counselling by the
doctor lasted on average five minutes. After six
weeks of follow up, a statistically significant
increase in physical activity (OR = 1.81; 95%
CI 1.42 to 2.32) was found in the intervention
group (85% active) compared with the group
that received verbal advice alone (76%). This
increase in physical activity averaged 156 min-
utes per two week period. Long term benefits
were assessed by telephone interview only in
those that successfully increased activity in the
intervention group at 11 months; 59% had
maintained there increased physical activity.
Bias inherent in selecting patients during prac-
tice consultations convenient to the
practitioner rather than a random sample of
patients places significant restraints on the
generalisability of these findings. While the
intervention group significantly increased their
level of walking, the absolute levels of walking
were greater in the verbal advice group (249
minutes per two weeks) at six weeks than in the
intervention group (217 minutes per two
weeks). The health benefits of the average level
of physical activity for both groups (17 minutes
a day of walking) are unclear as it is far below
the recommended 30 minutes a day of moder-
ate level activity. Ascertainment bias of the
investigators by failing to follow up the control
group and those that initially had not increased
physical activity may invalidate the results of
the 11 month follow up data in this study.

The “prevention in practice” study by Dow-
ell et al19 in Leeds, England, used a quasi-
experimental design to compare self reported
vigorous exercise in the two weeks before and
two years after a health check aimed at chang-
ing multiple risk factors for the prevention of
stroke and heart disease. A 12% stratified sam-
ple of patients was chosen from 18 general
practices in the Yorkshire and Southwest
Thames regions, and these patients were
invited for a health check, yielding 1687
patients in the intervention group and 3937
patients in the control group without a health
check. The investigators found a statistically
significant decrease in exercise (OR = 0.91;
95% CI 0.83 to 0.99) after two years of follow
up in the health check group and a non-
significant null eVect after one year of follow up
(OR = 1.0; 95% CI 0.95 to 1.05). The popula-
tion was largely sedentary, with 75% of the
respondents reporting no vigorous exercise in
the preceding two weeks. Significant concerns
about the potential role of confounding bias
exist in this study because of its quasi-
experimental design.

SYNTHESIS

In table 2, each study’s results are evaluated as
either positive or negative on the basis of its OR
and 95% CI. Factors that might explain these
diVerences such as study design, length of fol-
low up, single versus multiple risk factor inter-
vention, type of physical activity measured, and
methodological flaws are also tabulated to
determine if they are associated with positive
results.
Five of eight trials were positive with statisti-

cally significant OR>1.0. The OR ranged from
0.91 to 6.56 but significant biases or limited
clinical relevance of the outcomes were found
in all trials. Short term trials of less than one
year (four of four were positive), single-risk-
factor trials (three of three were positive), and
randomised clinical trials (two of three were
positive) were most likely to find benefit in
oYce based physical activity promotion. Only
one of four large trials from primary care prac-
tices lasting longer than a year were positive.

Discussion
There is a large body of evidence from cardiac
rehabilitation programmes, worksites, and fa-
cility based programmes that highly motivated
participants can increase their physical activity
and adhere to exercise programmes that

Table 2 Comparison of physical activity promotion trials by selected factors

Article
Randomised
clinical trial

Intervention
physical
activity only

Duration of
followup Outcome measure

Methodological
flaws Interpretation

INSURE No No 1 year Vigorous activity Significant +/− (post hoc analysis +)
Kelly No No 4 weeks Exercise Significant ++ (OR>2.0)
PACE No Yes 4–6 weeks Walking; validated Significant +++ (OR> 5.0)
Johns Hopkins Yes No 1 year Walking, gardening,

household
None − (OR=1.0)

Colorado No Yes 4 weeks Walking Significant + (OR>1.0)
OXCHECK Yes No 3 years Vigorous activity None + (OR> 1.0)
Green
prescription Yes Yes 6 weeks Walking; validated Significant + (OR>1.0)

Leeds No No 1 and 2 years Vigorous Significant −− ( OR<1.0)

OR, odds ratio.
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improve exercise tolerance, cardiac risk factors,
and body composition.20–24 However, the per-
centage of the population that participate in
such programmes is small,1 and it is unlikely
that a sizable percentage of the population will
participate in such supervised exercise pro-
grammes in the near future. The concept that
primary care doctors, who provide most of the
health care services to most of the population,
can by their personal relationship with their
patients motivate them to change their seden-
tary lifestyles remains appealing as an approach
to physical activity health promotion. This
analysis shows that to date the scientific
evidence for the eYcacy of such an approach is
modest at best. From the reviewed studies it
appears that well designed unifactorial inter-
vention studies aimed at increasing moderate
activity in a currently sedentary population
using an intent to treat analysis with the prac-
tice as the unit of analysis as well as
intervention are most likely to show a short
term increase in physical activity that would be
scientifically valid. The failure of long term
studies to be eVective suggests that long term
physical activity changes may require more
active follow up programmes such as a
reminder phone call system, increased social
support—that is, a buddy system—and other
incentives, perhaps financial, to be successful.
Given the paucity of valid scientific evidence
that promotion of physical activity is worth-
while in primary care settings, what is a busy
primary care doctor to do? For those who are
believers in the exercise hypothesis, it appears
that, by selecting sedentary patients with medi-
cal conditions for which physical activity
improves prognosis or control of the disease—
that is, obesity, diabetes mellitus, hypertension,
dyslipidaemia, anxiety, depression, osteo-
porosis—and who are motivated to change, a
five minute personalised activity message,
followed by a written prescription for physical
activity, such as briskly walking 30 minutes a
day, and a daily compliance log to be returned
to the oYce is a reasonable approach until fur-
ther studies are completed.
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