
Research

Patients with type 2 diabetes mellitus and hypertension
are at increased risk of cardiovascular events and
chronic renal failure requiring dialysis.1 In Canada, the

risk of progression to end-stage renal disease among such
people is 7 times higher in the First Nations population than
in the non-native population.2 Although effective strategies
exist for treating hypertension, in First Nations populations
treatment of hypertension is challenging because of reduced
access to ambulatory care and a hesitancy regarding modern
disease management strategies.3 Clinical studies in hyperten-
sion have shown that high rates of blood pressure control are
attainable;4 in the research setting, nurse-implemented algo-
rithms supervised by a physician have been found to con-
tribute to efficacious blood pressure control.5

In 1998 the Diabetes Risk Evaluation and Microalbuminuria
(DREAM 1) study was initiated at the request of the Battlefords
Tribal Council Indian Health Services to assess the prevalence
of risk factors for end-stage renal disease (ESRD) among First
Nations people with type 2 diabetes in the Battlefords region of
northern Saskatchewan.6 In 2000 the DREAM 2 pilot study
demonstrated a reduction of systolic blood pressure when
home care nurses measured blood pressure at regular intervals
and notified the patient’s family physician.6 In this article, we
report the findings of the DREAM 3 study, which was designed
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Effect of nurse-directed hypertension treatment among First
Nations people with existing hypertension and diabetes
mellitus: the Diabetes Risk Evaluation and Microalbuminuria
(DREAM 3) randomized controlled trial

Background: First Nations people with diabetes mellitus and
hypertension are at greater risk of renal and cardiovascular
complications than are non-native patients because of barri-
ers to health care services. We conducted this randomized
controlled trial to assess whether a community-based treat-
ment strategy implemented by home care nurses would be
effective in controlling hypertension in First Nations people
with existing hypertension and type 2 diabetes.

Methods: We compared 2 community-based strategies for
controlling hypertension in First Nations people with exist-
ing hypertension and diabetes. In the intervention group, a
home care nurse followed a predefined treatment algorithm
of pharmacologic antihypertensive therapy. In the control
group, treatment decisions were made by each subject’s pri-
mary care physician. The primary outcome measure was the
difference between the 2 groups in the change in systolic
blood pressure after 12 months. Secondary outcome meas-
ures were the change in diastolic blood pressure over time,
the change in urine albumin status and the incidence of ad-
verse events.

Results: Both groups experienced a significant reduction in
systolic blood pressure by the final visit (by 24.0 [standard de-
viation (SD) 13.5] mm Hg in the intervention group and by 17.0
[SD 18.6] mm Hg in the control group); p < 0.001 in each case).
However, the difference between the 2 groups in this change
was not significant. Patients in the intervention group had a
larger decrease in diastolic blood pressure over time than did
those in the control group (by 11.6 [SD 10.6] mm Hg v. 6.8 [SD
11.1] mm Hg respectively; p = 0.05). The groups did not differ
significantly in terms of changes in urine albumin excretion or
incidence of adverse events.

Abstract Interpretation: High rates of blood pressure control in the
community were achieved in both groups in the DREAM 3
study. The addition of a home care nurse to implement a
treatment strategy for blood pressure control was more ef-
fective in lowering diastolic than systolic blood pressure
compared with home care visits for blood pressure monitor-
ing alone and follow-up treatment by a family physician.
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to evaluate the effect on blood pressure con-
trol of an algorithm of pharmacologic therapy
implemented by home care nurses in a com-
munity setting.

Methods

A complete description of the methods can be
found in the unabridged version of this article
(available at www.cmaj.ca/cgi/content/full
/174/9/1267). In brief, we conducted a ran-
domized controlled study that compared the
effect of 2 community-based strategies of
treating hypertension in First Nations people
with existing hypertension and type 2 diabetes.

All patients were seen by a home care
nurse in the medical clinic on their reserve at
baseline, at 6 weeks and at 3, 6, 9 and 12
months. A hypertension specialist (S.W.T. or
G.P.) saw all participants at their baseline and
final visits. In addition, all patients received
healthy lifestyle classes, focusing on a health-
ier dietary regimen, exercise (30 minutes per
day, 5 days per week), smoking cessation, and
drug adherence.7 Following each visit, a letter
summarizing the patient’s current medica-
tions, blood pressure and updated laboratory
test results was completed and forwarded to
the primary care physician. A summary of the
clinical practice guidelines for managing hy-
pertension in people with diabetes8 was in-
cluded with each letter. Also included were al-
gorithms for glucose and lipid control (see
online appendices, available at www.cmaj.ca
/cgi/content/full/cmaj.050030/DC1); these al-
gorithms were developed from current clini-
cal practice guidelines.8–10

In the intervention arm, hypertension was
managed by a home care nurse who followed
a predefined treatment algorithm of phar-
macologic antihypertensive therapy (Fig. 1).
In the control group, the home care nurse
monitored the participants’ blood pressure
and, if necessary, arranged follow-up with
their primary care physician.

The primary outcome measure was the
difference in the change in systolic blood
pressure over time between the 2 groups.
Secondary outcome measures included the
change in diastolic blood pressure over time,
the change in urine albumin status and the
incidence of adverse events.

Results

First Nations people from the Battlefords re-
gion at increased risk of diabetes or with
known diabetes were screened. A total of 179
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Start irbesartan 150 mg/d; 
check BP in 6 wk 

Continue irbesartan 
150 mg/d; check BP 

at next visit 
Yes 

No 

Increase irbesartan to 300 mg/d; 
check BP at next visit 

Continue irbesartan 
300 mg/d; check BP 

at next visit 
Yes 

No 

BP ≥ 130/80 mm Hg? 

BP ≥ 130/80 mm Hg? 

Add HCTZ 12.5 mg/d;  
check BP at next visit 

Continue irbesartan 
300 mg/d and 

HCTZ 12.5 mg/d;  
check BP at next visit Yes 

No 

BP ≥ 130/80 mm Hg? 

Add verapamil 180 mg/d; 
check BP at next visit 

Yes 

No 

BP ≥ 130/80 mm Hg? 

Increase verapamil 
to 240 mg/d 

Continue irbesartan 
300 mg/d, HCTZ 
12.5 mg/d and 

verapamil 180 mg/d; 
check BP at next visit 

Fig. 1: Hypertension management algorithm followed by home care nurses for pa-
tients assigned to the intervention group. Patients were given irbesartan at a starting
dose of 150 mg/d. During subsequent visits, if the blood pressure (BP) was greater
than the target level, the regimen was stepped up according to the protocol. Vera-
pamil was prescribed in a long-acting format. Note: HCTZ = hydrochlorothiazide.



were found to have either diabetes or, on further testing, a
fasting blood glucose level in the diabetes range (Fig. 2). Of
these, 61 had normal or controlled blood pressure (< 130/80
mm Hg), and the rest were invited to participate in the study
(see Fig. 2 of the unabridged version of the article, available at
www.cmaj.ca/cgi/content/full/174/9/1267). Seventeen people
declined to participate for various reasons, including travel
commitments and a fear of needles. Two other patients were
excluded, one because of unstable retinopathy that required
therapy and the other because she had become pregnant be-
tween the screening and baseline visits.

Data from the final 12-month visit, or from the last avail-
able visit for those lost to follow-up, were used in the inten-
tion-to-treat analysis. Four patients (2 from each group) were
not included in the analysis: 2 (one from each group) were
withdrawn from the study (one was found to have bilateral re-
nal artery stenosis, an exclusion criteria, and was removed
from the study for treatment; the other was enrolled into an-
other study by the patient’s family physician), and 2 (one
from each group) withdrew their consent to allow use of their
data for analysis. Three patients in the intervention group
withdrew (one at 6 weeks and 2 at 9 months), and 5 in the
control group withdrew (one after the baseline visit, one at 6
weeks, one at 3 months, one at 6 months and one at 9
months); their data were included in the intention-to-treat
analysis. Therefore, 95 participants were included in the
analysis: 48 in the intervention group and 47 in the control
group. There were no significant differences between the 2
groups in demographic and clinical characteristics at baseline
(Table 1) or at the final visit (data not shown).

In both the intervention and control groups, the change in
blood pressure from baseline readings to those at the final visit
was statistically significant (Table 2). The reduction in systolic
blood pressure was 7.0 mm Hg greater in the intervention
group than in the control group, but this difference was not
statistically significance (p = 0.14). The drop in diastolic blood
pressure over time was 4.8 mm Hg greater in the intervention
group than in the control group (p = 0.05); the RANOVA analy-
sis was repeated 1000 times using bootstrap methods and
yielded a median p value of 0.042. Overall, blood pressure tar-
gets (systolic < 130 mm Hg and diastolic < 80 mm Hg) were
achieved in 48% of the participants with no significant differ-
ence between the 2 groups. Most of the patients in the control
group had the doses of their hypertension medications titrated
upward during the study by their primary care physicians.

The urine albumin level decreased from baseline to the fi-
nal visit in both groups, from 157.8 to 115.5 mg/L in the treat-
ment group and from 164.8 to 124.9 mg/L in the control
group. The differences between and within the 2 groups were
not statistically significant (Table 2), even when log-
transformed levels were analyzed (data not shown). Over the
course of the study, the patients who had existing microalbu-
minuria did not have progression to overt nephropathy; in
many cases of existing overt nephropathy, the condition re-
gressed to microalbuminuria during the study, although a re-
gression to normal urine albumin levels did not occur (see
Table 3 of the unabridged version of the article, available at
www.cmaj.ca/cgi/content/full/174/9/1267).

Adverse events

The incidence of adverse events did not differ significantly be-
tween the 2 groups. Ten patients in the intervention group
and 7 in the control group required admission to hospital. Of
those in the intervention group, 2 were admitted because of
myocardial infarction and angina, 1 patient was admitted on
6 occasions (once for management of diabetes and 5 times
for treatment of skin infections and a lower-leg amputation),
2 were admitted because of pneumonia, 1 for management of
diabetes, 1 because of bleeding hemorrhoids, 1 for treatment
of depression, 1 because of a nonspecific allergic reaction
(did not require a change in medications) and 1 because of
pyelonephritis. In the control group, 2 of the 7 patients were
admitted because of myocardial infarction and angina, 1 was
admitted because of stroke. The other 4 patients were admit-
ted for cholecystectomy, diabetes management, treatment of
pneumonia (admitted twice) and management of resistant
hypertension. All 17 patients were assessed at the 12-month
visit and were included in the intention-to-treat analysis.

Interpretation

We found that, among First Nations people with existing
hypertension and diabetes enrolled in the DREAM 3 study,
the intervention of having a home care nurse monitor their
blood pressure and follow a predefined treatment algo-
rithm was as effective in lowering systolic blood pressure
over time as was the control strategy of having a home care
nurse monitor their blood pressure and their family physi-
cian decide on follow-up treatment. The intervention was,
however, significantly more effective than the control strat-
egy in lowering diastolic pressure. Improvement in blood
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pressure in both groups over the study period may have
been due in part to the patients’ involvement in the study
program, with education given and blood pressure meas-
ured by the home care nurse in both groups. The urine al-
bumin levels fell in both groups, but the difference between
the groups was not significant.

Reducing blood pressure to the lower end of the renal au-
toregulatory range (< 130/80 mm Hg) has been found to re-
sult in significant renal protection.11 Achieving this target in
people with diabetes is currently suboptimal (about 9% in
Canada).12 High rates of control of multiple cardiovascular
risk factors in the research setting have been achieved with a
multidisciplinary approach.13 Furthermore, blood pressure
control has been found to be cost-effective.14 The challenge
lies in achieving effective blood pressure control in the com-
munity, as has been attempted in Australia.15 Specially trained
nurses instructed to follow detailed protocols and algorithms
under the supervision of a specialist has been shown to im-
prove diabetes outcomes,16 as have nurse-led clinics.17 A Can-
adian outreach program was effective in lowering blood pres-
sure among people with diabetes living in a rural setting.18

New strategies and partnerships that include family physi-
cians, nurses and specialists are required if cardiovascular
risk factors such as hypertension are to be controlled.

Our study had several limitations. The home care nurse
may have had an effect on blood pressure control independ-
ent of the treatment algorithm, which may explain the change
in blood pressure seen in the control group. In addition, there
may have been a halo effect because patients in the interven-
tion group and the control group shared family physicians. By
witnessing effects on blood pressure control, a patient in the
intervention group may have influenced his or her family
physician’s practice for managing hypertension in a control
patient. In planning the study, we recognized that these ef-
fects could challenge the potential superior benefit of the
treatment protocol but, because the care received would have
the potential to improve overall health care delivery for the
subjects and their community, we felt it to be a fair trade-off.
The study was unblinded because it was unacceptable to con-
ceal treatment in this population. There were insufficient
family physicians in the region to randomize by practice. Be-
cause the sample was smaller than 60 in each group, a signifi-
cant difference in the primary outcome measure may have
been missed owing to a type II error. Finally, in addition to
the effect of the visits by the home care nurse and education
in both groups, confounding from interactions between sub-
jects within a single reserve or subjects sharing a family
physician may have affected the outcome of this study and
should be explored in future investigations.

The DREAM 3 study was designed to evaluate the effec-
tiveness of an algorithm of pharmocologic therapy on blood
pressure control implemented by a home care nurse in a com-
munity setting. High rates of blood pressure control in the
community were achieved in both groups. New strategies
such as that used in the DREAM 3 study and partnerships that
involve family physicians, nurses and specialists are required
if hypertension, a major reversible cardiovascular risk factor,
is to be treated to target levels.
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Table 2: Blood pressure, urine albumin and hemoglobin A1c 
values at baseline and at final visit 

Group; mean (SD) 

Variable Intervention Control 

Systolic blood pressure, 
mm Hg   

Baseline 149.7 (10.5) 150.5 (19.1) 

Final visit 125.7 (16.6) 133.5 (18.1) 

Change over time –24.0 (13.5)† –17.0 (18.6)† 

p value* < 0.001 < 0.001 

Diastolic blood pressure, 
mm Hg   

Baseline 87.1 (8.4) 84.2 (11.1) 

Final visit 75.5 (12.7) 77.4 (11.3) 

Change over time –11.6 (10.6)‡ –6.8 (11.1)‡ 

p value* < 0.001 < 0.001 

Urine albumin, mg/L   

Baseline 157.8 (507.0) 164.8 (446.0) 

Final visit 115.5 (391.0) 124.9 (369.0) 

Change over time  –42.3 (498.8)† –40.9 (364.9)†

p value*   0.57    0.71 

Hemoglobin A1c, %   

Baseline 7.7 (1.8) 7.7 (1.8) 

Final visit 7.8 (2.1) 7.7 (1.9) 

Change over time 0.1 (1.7)† –0.0 (1.3)† 

p value*   0.68    0.87 

*For comparison within group over time. 
†p > 0.05 (not significant) for comparison between groups over time. 
‡p = 0.05 for comparison between groups over time.
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