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diabetes care: a systematic review and meta-analysis
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— ABSTRACT

Background: Group medical visits, whereby
health care professionals meet with groups of
patients who have the same disease, have
been introduced in primary care as a way to
meet the increasing demand for health care
delivery to patients with chronic diseases. We
performed a systematic review and meta-
analysis of the evidence on the effectiveness
of such visits for patients with diabetes.

Methods: We conducted a systematic review
of all relevant studies published from 1947 to
February 2012 identified in a search of elec-
tronic databases and grey literature. We
included randomized controlled trials (RCTs)
and observational studies published in Eng-
lish that included patients aged 16-80 years
with type 1 or 2 diabetes and that had group
medical visits as the intervention. These stud-
ies were assessed for methodologic quality.

We included data only from the RCTs in the
meta-analysis.

Results: Of the 94 studies identified, we selected
26 that met our inclusion criteria, 13 of which
were RCTs. Group medical visits had a positive
effect on clinical and patient-reported outcomes,
with significant reductions in glycated hemoglo-
bin (HbA,. reduction -0.46%, 95% confidence
interval —-0.80% to -0.31%). We were unable to
assess the effect of group medical visits on
processes of care because of an insufficient num-
ber of RCTs that reported on this outcome.

Interpretation: Group medical visits for patients
with diabetes were found to be effective in
terms of reducing HbA,.. The results of our meta-
analysis suggest that wider implementation of
group medical visits for patients with diabetes
will have a positive effect on patient outcomes.

the foundation of primary health care will

lead to improved health and provide better
management for people with one or more
chronic conditions.' In Canada, increased atten-
tion on the primary health care system is particu-
larly important given the growing number of
people living with one or more chronic condi-
tions.> The move to renew and redesign primary
care has led to a number of innovations, includ-
ing group medical visits.’

Group medical visits are a format for health
care delivery whereby medical appointments are
offered to a group of patients with the same
disease instead of the traditional one-to-one
patient—provider format.* During the group visit,
patients receive a health evaluation and educa-
tional information about their condition and
about the prevention of complications and dis-
ease progression, and they may have prescrip-
tions, referrals and laboratory tests ordered.
The visit is usually facilitated by a physician
or a nurse practitioner and may involve other

I ncreasing evidence shows that strengthening

© 2013 Canadian Medical Association or its licensors

interdisciplinary team members such as a reg-
istered nurse, nutritionist and pharmacist.’

Group medical visits offer an ideal format for
patients with chronic diseases because they
allow health care practitioners to provide care to
12-15 patients in one appointment and enable
patients to interact with people who share their
condition. In Canada, group medical visits are
increasingly being used to provide primary
health care to patients with diabetes.’ Type 1 and
type 2 diabetes affect about 6.8% of the Can-
adian population.® Social support from peers
with diabetes has been shown to improve some
clinical outcomes.”®

Although health care providers have reported
this care model to be an effective way to deliver
care,”'? data are limited and differ on the impact
of group medical visits on patient outcomes.
We conducted a systematic review and meta-
analysis to measure the effect of group medical
visits on biophysical, process-of-care and pa-
tient-reported outcomes among patients with
type 1 and 2 diabetes.
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Methods

We used the PICO (population, intervention,
comparison and outcome) approach to develop
the research question for our systematic re-
view — population: patients with type 1 or 2 dia-
betes; intervention: group medical visits; com-
parison: usual care; outcomes: biophysical,
patient-reported and process-of-care outcomes.

Literature search

We conducted a comprehensive search of the fol-
lowing electronic databases from inception
through February 2012: MEDLINE (PubMed),
CINAHL, Biosis, ProQuest Dissertations and
Theses, Embase, Web of Science, Psych Info and
the Cochrane Database of Systematic Reviews.
We also searched various sources of grey litera-
ture. Bibliographies of selected articles were man-
ually searched for additional studies. Details of
our search strategies are available in Appendix 1
(available at www.cmaj.ca/lookup/suppl/doi
:10.1503/cma;j.130053/-/DC1). A librarian was
consulted to review the search strategy.

Study selection

A 3-step process was used to determine the eligi-
bility of studies for our review. First, the title of
relevant articles were independently screened by
each of us. Second, if titles were deemed rele-
vant, abstracts were independently reviewed by 2
of us (L.H. and either S.T.W. or M.D.). Finally, if
abstracts were deemed relevant, full-text articles
were independently reviewed by 2 of us (as
described above). Decisions regarding inclusion
and exclusion of studies were made by consensus
between the 2 reviewers; disagreements were
resolved by the third reviewer as required.

We included randomized controlled trials
(RCTs) and observational studies published in
English or translated into English that included
patients aged 16-80 years with type 1 or 2 diabetes
and had group medical visits as the intervention.
We excluded studies in which the intervention was
for educational purposes or did not include a
health care provider who could diagnose, pre-
scribe, make referrals and order laboratory tests.

Multiple articles from the same study or
group of patients were classified as “kinned”
articles. We grouped kinned articles together and
counted them as one study.

Data extraction

We collected data on study characteristics, par-
ticipant demographics, and clinical and patient-
reported outcomes. Where possible, sample size
and post-intervention means and standard devia-
tions (SDs) were extracted for both the interven-
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tion and usual-care groups. We extracted data
from the observational studies to inform the dis-
cussion. Data were initially extracted by one of
us (L.H.) and checked by the others (S.T.W.,
M.D.) to ensure accuracy.

Assessment of bias

We assessed RCTs for risk of bias using the
Cochrane Risk of Bias Tool."” One of us (L.H.)
completed the full quality assessment. Congru-
ency of the assessment was ensured by having a
second reviewer (S.T.W.) independently assess
quality of 5% of the included studies. A sensi-
tivity analysis was performed in which we
excluded studies that had 2 or more items with a
high risk of bias. Because some articles in-
cluded patients with either type 1 or type 2 dia-
betes, we conducted an additional sensitivity
analysis for glycated hemoglobin (HbA,,) in
which we excluded studies that included only
patients with type 1 diabetes as well as studies
in which the type of diabetes was unclear. Over-
all effect size, significance and funnel plots were
examined for HbA,..

Data synthesis

We included only RCTs in the meta-analysis. We
analyzed the data from RCTs using Review
Manager software (RevMan, version 5.1, Nordic
Cochrane Centre). For each RCT, the effect size
was calculated to determine the mean differences
between the intervention and control groups at
the longest reported time after the intervention.

Mean differences were first pooled into a
fixed-effects model. A %’ test for heterogeneity
was performed; when significant heterogeneity
was found (P > 25%), the analysis was recalcu-
lated with a random-effects model. The mean
differences were weighted and pooled following
Hedges’ method for calculating standardized
mean differences."

When measures of dispersion were not re-
ported for outcome data, we used baseline SDs or
calculated SDs from reported p values. When no
baseline SD or p values were reported, we esti-
mated SDs from the baseline range data. When
examining these estimated SDs, we found that
they were conservative estimates of the value; a
sensitivity analysis in which we removed studies
with uncertain SDs yielded improved HbA,. out-
comes with a decrease in effect size.

We performed a meta-regression analysis to
determine (a) if the length of time patients spent
attending group medical visits was related to
effect size and (b) if the number of group visits a
patient attended in a year was related to effect
size. To examine the number of group visits
attended per year, we created an “intensity”
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value by dividing the number of appointments by
the number of years of the intervention. For the
meta-regression analysis, we used Stata soft-
ware, version 12.1 (StataCorp LP).

Results

We identified 92 potentially eligible articles. The
most common reasons for exclusion were that
the intervention did not involve a health care
provider who could prescribe, diagnose, assess
and refer patients; the article was a narrative or
commentary based on other research studies; the
study did not include a group medical visit as the
intervention; and the article was not in English.
A total of 26 studies met our inclusion criteria
(Figure 1).>%5%

Study characteristics

The characteristics of the 13 RCTsincluded in the
meta-analysis are summarized in Table 1" (for
characteristics of all 26 studies, see Appendix 2,
available at www.cmaj.ca/lookup/suppl/doi
:10.1503/cmaj.130053/-/DC1). The number of
studies published after 2002 increased substan-
tially (4 studies before 2002, 12 between 2002
and 2007, and 16 between 2008 and 2012). One
document was a doctoral dissertation, completed
in 2011.” Most of the studies (n = 20) were con-
ducted in the United States,>>-233343¢ wijth the
remainder conducted in Europe (Austria n = 1,*
France n = 1,” Ttaly n = 3% Norway n = 1*).
Samples ranged in size from 37 to 707 partici-
pants. Three studies included fewer than 50
patients, and 6 had more than 200; the remainder
had between 50 and 100 patients (n = 7 studies) or
between 100 and 200 patients (n = 10).

Of the total 4652 patients, 3112 received
group care or attended group medical visits as an
intervention. The mean age of participants in the
studies that reported this information was 59.3
years, and 56% of participants attending group
medical visits were men.

Study quality

A summary of the risk-of-bias assessment of the
13 RCTs can be found in Table 2. The amount of
bias varied across the trials. Only one had a low
risk of bias in most areas.”” The other RCTs
either did not report enough information for bias
to be assessed or had 2 or more areas assessed as
a high source of bias.

Clinical outcomes

Eleven of the RCTs reported HbA,, data at base-
line. The baseline values did not differ signifi-
cantly between the studies (weighted mean dif-
ference —0.09, 95% confidence interval [CI]

—0.29 to 0.11). Only 10 studies reported HbA,.
data that could be included in our meta-analysis.
Pooled analysis of HbA,. values after the inter-
vention period showed significantly lower values
among the patients attending group medical vis-
its (weighted mean difference —0.46, 95% CI
—0.80 to —0.13) (Table 3, Figure 2).

In the meta-regression analysis, we found
that duration of treatment directly affected
patients’ HbA . values. Patients who attended
group medical visits for longer periods had bet-
ter HbA,. outcomes. For every year increase in
the duration of treatment, there was a decrease
in effect size of 0.25, which indicated a drop in
HbA . of one quarter of 1%. When we examined
whether the frequency of group visits had an
effect on HbA . outcomes, it did not explain the
difference in the effect size, which indicated that
the duration of treatment had a greater effect on
HbA,. outcomes than the number of appoint-

Articles identified through
search of electronic databases
n =28 347

v

Articles selected for title
and abstract review
n=92

Included n=3 —>

e |dentified through
manual search of
bibliographies

Y

Articles identified
for full-text review
n =62

—— Excluded n=36

¢ Intervention did not meet
agreed-upon definition of group
medical visit n=8

e Full text not available n=5

e Commentary or appraisal of
study n=3

¢ Inappropriate study design n=12

¢ Language other than English n=2

Y

Studies included
in review
n=26
(32 articles)

v

RCTs included
in meta-analysis
n=13

Figure 1: Selection of studies. RCT = randomized controlled trial.
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ments attended per year. We did not analyze
other attributes of group visits using meta-
regression techniques because the data were not
consistently reported in the RCTs.

When we excluded studies with 2 or more
methodologic features assessed as a high source
of bias, the overall effect of group medical visits
on HbA,, improved (weighted mean difference
—-0.62, 95% CI —-1.23 to —0.01). When we
excluded studies with 3 or more features
assessed as a high source of bias, the effect size
did not change significantly (-0.47, 95% CI
—0.94 to 0.00). When we excluded studies that
had only patients with type 1 diabetes, the effect
size increased (—0.58, 95% CI —1.12 to —0.04).

Five of the RCTs evaluated the effects of
group medical visits on systolic blood pressure,
and 4 assessed the effects on diastolic pressure.
No statistically significant effect on either type
of blood pressure was found in the meta-
analysis (Table 3; see also Appendix 3, available
at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj
.130053/-/DC1).

Group medical visits had a slightly positive
effect on patients’ weight, but no effect on body
mass index; the effect on weight was not statisti-
cally significant. A negative effect of group med-
ical visits on total and high-density lipoprotein
cholesterol levels was noted; however, the effects
were minimal (Table 3, Appendix 3).

Other outcomes

Patients who attended group medical visits
reported improvements in quality of life, as mea-
sured by the Diabetes Quality of Life Question-

naire* (weighted mean difference —29.30, 95% CI
—60.64 to 2.05); however, the results were limited
to 2 RCTs and were not statistically significant.

Data on process-of-care outcomes in the
RCTs were insufficient to include them in the
meta-analysis. In our synthesis of findings from
all 26 studies, we noted reports on aspects of
patients’ engagement in their health care, includ-
ing positive outcomes in the domain of self-
care,”"? physical activity,” the setting and
achievement of measurable goals,**** patient
knowledge,**?' >4 gelf-efficacy”* and self-
management.24,26.34.36,40.44

Interpretation

Our meta-analysis showed that group medical
visits for patients with diabetes led to significant
reductions in HbA,.. Small decreases have been
shown to have substantial clinical impacts: a
1.0% reduction in HbA,. may be associated with
a 37% decrease in microvascular complications,
up to a 14% reduction in the incidence of
myocardial infarction and a 21% decrease in the
risk of death from diabetes.”

Patients with diabetes are known to be at
increased risk of cardiovascular disease and car-
diovascular-related death.*# Although not statis-
tically significant, the reductions in systolic and
diastolic blood pressure among patients attend-
ing group medical visits are of interest. Many
lifestyle modifications such as weight reduction,
dietary changes, physical activity and alcohol
consumption have been found to reduce systolic
blood pressure by 2-8 mm Hg.* A reduction of

Table 2: Risk-of-bias assessment of the randomized controlled trials

Random Blinding Blinding
sequence Allocation of participants of outcome Incomplete Selective
generation concealment and personnel assessment outcome data reporting Other
Study (selection bias) (selection bias) (performance bias) (detection bias) (attrition bias) (reporting bias) bias
Clancy et al.”™" High Unclear High Unclear Unclear Unclear Unclear
Clancy et al.™® Low Low Low High Unclear Unclear Unclear
Cohen et al.” High High High Unclear Unclear Unclear Unclear
Edelman et al.” Low Low Low Low Low Low Unclear
Naik et al.” Low Low Unclear High Low Unclear Unclear
Rygg et al.,* Low Low Low Unclear Low Unclear Unclear
Sadur et al.” High High High Unclear Unclear Unclear Unclear
Schillinger et al.”® Low High High Unclear Low Unclear Unclear
Taveira et al.” High Unclear Unclear Unclear Unclear Unclear Unclear
Taveira et al.” High High Unclear High Low Unclear Unclear
Trento et al.”™ Low Unclear Low Unclear Low Unclear Unclear
Trento et al.” High High High Unclear Unclear Unclear Unclear
Wagner et al.” High High High Unclear Unclear High Unclear
CMAJ, September 17, 2013, 185(13) E641
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2 mm Hg in diastolic blood pressure has been
associated with a 6% decrease in the risk of
coronary heart disease and a 15% reduction in
stroke and transient ischemic attacks.”

An additional factor to consider when caring
for patients with diabetes is their quality of life.
Although only 2 of the RCTs measured this out-
come using the Diabetes Quality of Life Ques-
tionnaire, the aspects of patients’ quality of life
examined in many of the other studies were sim-
ilar to the domains covered in the questionnaire.

Only 2 of the RCTs examined the risk of
hypoglycemic events associated with group
medical visits.”>* Studies have shown that inten-
sive glucose-lowering therapy among patients
with diabetes may increase the risk of morbidity
and mortality owing to hypoglycemic events.”*

Table 3: Pooled analysis of the effect of group medical visits on clinical
outcomes reported in randomized controlled trials

No. Weighted mean
Outcome of trials difference (95% Cl)
HbA,, 10 -0.46 (-0.80 to -0.13)
Systolic BP 5 -2.81 (-6.84 to 1.21)
Diastolic BP 4 -1.02 (-2.71 to 0.67)
Total cholesterol 3 0.04 (-0.21 to 0.30)
HDL cholesterol 3 0.01 (-0.07 to 0.10)
Triglycerides 3 —-0.01 (-0.41 to 0.38)
Weight 3 -0.50 (-3.87 to 2.88)
BMI 4 0.05 (-0.90 to 1.00)
Note: BMI = body mass index, BP = blood pressure, Cl = confidence interval, HDL = high-
density lipoprotein.

Limitations

There were few long-term studies examining the
effectiveness of group medical visits for diabetes
care. Fifteen of the 26 studies were 12 months or
less in duration, and 6 studies were up to 2 years
in duration. The study with the longest duration
followed patients for 5 years after the intervention.
Therefore, the long-term or sustainable outcomes
of group medical visits are unclear, and it is diffi-
cult to know if the outcomes were maintained for
a substantial length of time after the intervention.

Another limitation was that we restricted our
search to include only published studies. We realize
that studies showing a lack of effect may not have
been published. We also included only articles writ-
ten in English or translated into English, thereby
excluding 2 studies not published in English.

Many of the studies involved specific popula-
tions of patients, such as those with low in-
comes, those with different ethnic backgrounds
and veterans. Although group medical visits may
work for populations with specific characteris-
tics, the mixed results indicate that further exam-
ination of the types of populations and types of
delivery models is needed.

Conclusion

Group medical visits for patients with diabetes
were found to be effective in terms of reducing
HbA,.. The results of our meta-analysis, com-
bined with the other benefits reported by patients
and providers, suggest that wider implementa-
tion of group medical visits for patients with
diabetes will have a positive effect on patient
outcomes.

Group medical visit Usual care .
Mean difference Favours | Favours
Study Mean+SD N Mean+SD N (95% CI) experimental ! control
Clancy et al.” 951+252 59 9.71 252 61  -0.20 (-1.10 to 0.70) —
Edelman et al.” 83+13 133 8615 106  —0.30 (-0.66 to 0.06) —.—r
Naik et al.” 8.05+ 1.4 45 8.64 + 1.39 42 -0.59 (-1.18 to -0.00) —
Rygg et al.** 72212 73 72+14 73 0.00 (-0.42 to 0.42) e
Sadur et al.*® 85+19 65 8.6 +2 61 -0.10 (-0.78 to 0.58) —
Schillinger et al.? 9+2 9% 9+22 103 0.00 (-0.58 to 0.58) —
Taveira et al.?® 74+1.2 44 8.4 x2 44 -1.00 (-1.69 to -0.31) e i
Trento et al.>' 731 42 9+ 1.6 42 -1.70(-2.27 to-1.13) |—=—— i
Trento et al.* 7.88+0.2 30 8.79 + 1.38 28 -0.91 (-1.43 to -0.39) —
Wagner et al.** 7.9+094 278 79+094 429 0.00 (-0.14 to 0.14) +
Overall 865 989 -0.46 (~0.80 to -0.12) ‘
Heterogeneity: > = 82% : : ) : :
-2 -1 0 1 2
Mean difference (95% Cl)

Figure 2: Pooled analysis of the effect of group medical visits versus usual care for patients with diabetes on glycated hemoglobin
(HbA,) reported in randomized controlled trials. A weighted mean difference of less than zero indicates a positive effect of group med-
ical visits. Cl = confidence interval, SD = standard deviation.
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