
Worldwide about 15 million people
have a stroke each year.1 Adequate
control of blood pressure reduces

the risk of recurrent stroke by up to 40%.2 How-
ever, about 1 in 3 adults have blood pressure
readings above recommended targets.3 System-
atic reviews suggest that home monitoring is
associated with reduced blood pressure4–7 and
may improve compliance with treatment and
encourage lifestyle changes.8 But the benefits
tend to be modest.4,5 Co-interventions, such as
patient education and support from health pro-
fessionals, are important and may lead to inten-
sification of antihypertensive treatment.8,9

Despite the importance of good control of
blood pressure in patients with a history of
stroke, little is known about home monitoring in

this group. Physical and cognitive impairments
resulting from stroke may adversely affect
patients’ compliance and ability to use the equip-
ment successfully. We conducted a randomized
controlled trial to determine whether home blood
pressure monitoring with nurse-led telephone
support was associated with reduced systolic
blood pressure after 12 months in patients with
hypertension and a history of stroke. Because
PROGRESS (the Perindopril Protection Against
Recurrent Stroke Study)2 showed that antihyper-
tensive medications reduced the risk of recurrent
stroke among patients with or without hyperten-
sion who had a history of stroke, we aimed to
assess home monitoring in unselected patients
with hypertension and a history of stroke across
the blood pressure range.
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Background: Adequate control of blood pres-
sure reduces the risk of recurrent stroke. We
conducted a randomized controlled study to
determine whether home blood pressure
monitoring with nurse-led telephone support
would reduce blood pressure in patients with
hypertension and a history of stroke.

Methods: We recruited 381 participants
(mean age 72 years) from outpatient and
inpatient stroke clinics between Mar. 1, 2007,
and Aug. 31, 2009. Nearly half (45%, 170) of
the participants had some disability due to
stroke. Participants were visited at home for a
baseline assessment and randomly allocated
to home blood pressure monitoring (n = 187)
or usual care (n = 194). Those in the interven-
tion group were given a monitor, brief train-
ing and telephone support. Participants who
had home blood pressure readings consis-
tently over target (target < 130/80 mm Hg)
were advised to consult their family physician.
The main outcome measure was a fall in sys-
tolic blood pressure after 12 months, mea-

sured by an independent researcher unaware
of group allocation. 

Results: Despite more patients in the interven-
tion group than in the control group having
changes to antihypertensive treatment during
the trial period (60.1% [98/163] v. 47.6%
[78/164], p = 0.02), the fall in systolic blood
pressure from baseline did not differ signifi-
cantly between the groups (adjusted mean
difference 0.3 mm Hg, 95% confidence inter-
val –3.6 to 4.2 mm Hg). Subgroup analysis
showed significant interaction with disability
due to stroke (p = 0.03 at 6 months) and base-
line blood pressure (p = 0.03 at 12 months). 

Interpretation: Overall, home monitoring did
not improve blood pressure control in
patients with hypertension and a history of
stroke. It was associated with a fall in systolic
pressure in patients who had uncontrolled
blood pressure at baseline and those without
disability due to stroke. Trial registration:
ClinicalTrials.gov registration NCT00514800 
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Methods

Study design and participants
We conducted a prospective, parallel-group, open-
label randomized controlled trial over 12 months.
The trial protocol has been published previously.10

In brief, we recruited participants from 3 stroke
services in London, United Kingdom, between
Mar. 1, 2007, and Aug. 31, 2009. Participants
were eligible for inclusion if they had a history of
stroke or transient ischemic attack within the
9 months before enrolment and had hypertension.
We defined hypertension as a blood pressure read-
ing greater than 140/85 mm Hg at the last clinic
visit or treatment with antihypertensive medica-
tions, which was similar to definitions used in
other studies.11,12 We excluded patients who were
already enrolled in a trial; were severely ill or too
frail; were already using a blood pressure monitor;
had severe cognitive impairment (Abbreviated
Mental Test score13 < 7); lived within about an
hour’s travel from the study centre, as defined by a
list of postal codes; and did not speak English. We
obtained written informed consent from the
 participants. The study was approved by the
Wandsworth Research Ethics Committee.

Randomization
We used a computer-generated randomization
sequence to implement stratified randomization
based on age (< 70 v. ≥ 70 years), sex and disability
resulting from stroke (Rankin disability score 0–1 =
no disability v. ≥ 2 = some disability14) with a 1:1
allocation using random block sizes of 4 and 6.
Allocation to the intervention or control group was
contained within a sealed, numbered envelope and
assigned to the participant by the trial administrator
before the baseline visit. The research nurse opened
the envelope after she completed the home baseline
assessment. The participants, research nurse and
trial administrator were not masked during the trial,
but follow-up measurement of blood pressure after
6 and 12 months was done by an independent
research assistant masked to group allocation.

Study protocol
Baseline blood pressure and pulse rate were mea-
sured at home by the research nurse with an auto-
matic machine (Omron 705CP, Omron Healthcare
UK Ltd., Milton Keynes, UK) with printout.
Three readings were taken 1 minute apart, and the
baseline blood pressure was recorded as the aver-
age of the last 2 readings. All patients with blood
pressure at baseline greater than 150/90 mm Hg
were advised to see their family physician. All
family physicians were sent information about the
study and a recommended target for home blood
pressure of less than 130/80 mm Hg.15

Baseline assessment included use of the Euro-
Qol 5-dimension (EQ-5D) index16 to measure
quality of life, and the FEAR (frequency of anxi-
ety, enduring nature of anxiety, alcohol or seda-
tive use, restlessness or fidgeting) Questionnaire17

to measure anxiety level. To assess medication
use, we asked patients to produce all medications
they were currently taking.

Intervention
Participants in the intervention group were given,
free of charge, an Omron M6 blood pressure
monitor with appropriate-sized cuff (Omron
Healthcare UK Ltd.). The participant, care
provider or both were taught how to take blood
pressure readings in the unaffected arm using a
standardized method.18 They were advised to take
3 readings, 1 minute apart, daily for the first week,
then weekly, and to record readings in a booklet.
Participants were advised that their home blood
pressure should be less than 130/80 mm Hg.15

This was also stated on a label stuck on the moni-
tor. The nurse telephoned participants after a week
and revisited after a month to check technique and
review blood pressure readings. The nurse also
telephoned at 3 and 9 months (and at 6 months if
the reading taken by the research assistant was
elevated). Participants whose blood pressure was
consistently above target were advised to see their
physician and to take their booklet.10 The nurse
did not telephone the physician herself but pro-
vided telephone support to the patient twice
weekly until the target pressure was reached.

Participants in the control group received
usual care from their physician but no interven-
tion from the nurse. The study administrator tele-
phoned control participants after 3 and 9 months
to check on their well-being, but no advice on
blood pressure was given.

Outcome measures
The primary outcome measure was change in
mean systolic blood pressure after 12 months.
We selected systolic rather than diastolic blood
pressure because it is a better predictor of stroke
risk.20 Secondary outcome measures were change
in mean systolic blood pressure after 6 months;
change in mean diastolic blood pressure; number
of antihypertensive drugs, treatment changes and
primary care consultations; and change in EQ-
5D and FEAR scores.

An independent research assistant unaware of
group allocation visited participants at home
after 6 and 12 months and measured their blood
pressure as at baseline. At the 12-month visit, a
second questionnaire was administered. The
number of primary care consultations per year
was obtained from participants’ reports at 12
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months; for a subset of 84 participants, this num-
ber was validated against family practice elec-
tronic medical records.19

Statistical analysis
A sample of 322 was required to detect a differ-
ence of 5 mm Hg5 in change in mean systolic
blood pressure over 12 months between the inter-
vention and control groups, with 80% power
using a 5% significance level, assuming the stan-
dard deviation (SD) was ± 16 mm Hg.21,22 Allow-
ing for a 10% loss to follow-up, we needed to
recruit 360 participants. In March 2009, the Data

Monitoring Committee agreed that the sample
size needed to be increased to 380 to allow for a
5% death rate.

All patients who had complete data on blood
pressure were included in the analysis at each
time point. We used a regression model to com-
pare change in mean systolic blood pressure over
the year between the intervention and control
groups after adjusting for baseline blood pressure,
age of 70 years or older, sex and presence of dis-
ability (Rankin score ≥ 2). Because self-monitor-
ing may present particular challenges in patients
with disability and a history of stroke, prespecified
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Baseline assessment 
at home 
n = 381 

 

Excluded  n = 43 
• Ineligible  n = 19  
• Declined  n = 9 
• Died before randomization  n = 2  
• Randomization target achieved  n = 7   
• Unavailable  n = 6 

Home blood pressure 
monitoring 

n = 187 

Usual care 
n = 194 

Completed follow-up 
at 12 mo 
n = 168 

Completed follow-up 
at 12 mo 
n = 169 

 

Assessed for eligibility in 
outpatient stroke clinics 

n = 1490 

Excluded  n = 1240 
• Declined  n = 59  
• Ineligible  n = 1181  

Eligible patients 
recruited 
n = 250 

Total recruited  
n = 424 

Died  n = 9 
No follow-up  n = 10 
   • Excluded  n = 1  
   • Lost contact  n = 5 
   • Moved away  n = 1 
   • Declined  n = 3 

Died  n = 10  
No follow-up  n = 15  
   • Lost contact  n = 6  
   • Withdrew because of illness  n = 5  
   • Moved away  n = 2  
   • Declined   n = 2  

Assessed for eligibility 
in inpatient stroke 

units* 
 

Eligible patients 
recruited  
n = 174 

Figure 1: Selection of patients for inclusion in the study. R = randomization. *No information is available
about the number of patients assessed or approached.



subgroup analysis10 examined the effect of disabil-
ity on change in systolic blood pressure by adding
this factor and its interaction with the intervention
effect to the regression model. Because the inter-
vention may be more effective in patients with
more elevated blood pressure, and to aid compari-
son with other studies,23,24 we did a post-hoc
exploratory analysis of the effect of monitoring in
patients with blood pressure at baseline greater
than 140/90 mm Hg and less than 200/100
mm Hg, versus 140/90 mm Hg or less.

Results

Study participants
The selection of patients for our study is summa-
rized in Figure 1. Of 1490 patients assessed in the
outpatient clinics, 309 were eligible for inclusion
and 250 (80.9%) of them agreed to take part. An
additional 174 patients were recruited from in -
patient stroke units. Before randomization, 43 of
the 424 patients recruited for the study were
excluded because they were not eligible (n = 19),
they did not want to participate (n = 9), they died
before randomization (n = 2), the randomization
target was achieved (n = 7), or they were unavail-
able (n = 6). The 381 participants came from 165
general practices (range 1–11 patients per prac-
tice) and were randomly assigned to home moni-
toring (n = 187) or usual care (n = 194).

Nineteen patients (5.0%) died during the fol-
low-up period. Of the remaining 362 patients,
337 (93.1%) had their blood pressure remeasured
at home after 12 months and were included in the
analysis of the primary outcome. The proportion
of patients who completed follow-up was similar
in the intervention and control groups (94.7% and
92.3%, respectively). Participants who did not
complete follow-up were similar to the remain-
der, except they were less likely to score 10/10 on
the Abbreviated Mental Test at recruitment
(76.7% v. 88.3%, p = 0.03; Appendix 1, available
at www .cmaj .ca /lookup /suppl /doi :10.1503 /cmaj
.120832 / - /DC1). The age of those who completed
follow-up ranged from 30 to 94 (mean 72) years;
77 (22.8%) were from ethnic minorities, and 151
(44.8%) had some disability due to stroke. Base-
line characteristics were similar between the
study groups except that participants in the inter-
vention group tended to have higher blood pres-
sure readings at baseline (Table 1).

Participants’ experience of home blood
pressure monitoring
Of the 168 participants in the home monitoring
group, 51 (30.4%) required the help of a care
provider to take their blood pressure. After
1 month, the mean blood pressure readings were

systolic 133.4 (SD ± 15.9) mm Hg and diastolic
72.4 (SD ± 10.8) mm Hg. The nurse made on
average 3.8 (range 0–13) telephone calls to each
patient during the follow-up period, of which 0.9
(range 0–12) were about high readings. At 12
months, 126 (75.0%) of the patients said they or
their care provider were still monitoring weekly.
Patients with no disability were more likely than
those with some disability to have recorded a full
set of readings in the previous 4 weeks (54.8%
[51/93] v. 38.7% [29/75]; p = 0.04).

Effect of home monitoring 
on blood pressure
After adjustment for baseline blood pressure, we
found no significant difference between the
 intervention and control groups in the mean fall
in systolic blood pressure after 12 months
(0.3 mm Hg, 95% confidence interval –3.6 to 4.2;
Table 2). Home monitoring was associated with a
significantly greater reduction in blood pressure
at 6 months but not at 12 months in patients with-
out disability than in those with some disability. It
was also associated with a significantly greater
reduction in systolic blood pressure at 12 months
in patients whose baseline blood pressure read-
ings were higher than 140/90 mm Hg and less
than 200/100 mm Hg than in those with normal
blood pressure at baseline (8 patients with base-
line blood pressure ≥ 200/100 mm Hg were
excluded from this analysis).

In terms of other outcomes, home monitoring
had little effect on diastolic blood pressure
(Appendix 2, available at www .cmaj .ca /lookup
/suppl /doi :10.1503 /cmaj .120832 / - /DC1). Although
patients were not masked, the independent
research assistant reported being unaware of the
allocation status of 292 out of 305 (95.7%; this
information was not recorded for the first
21 patients followed up) of the participants at the
time of blood pressure measurement. More
patients in the intervention group than in the con-
trol group had changes to their antihypertensive
treatment during the trial (60.1 [98/163] v. 47.6%
[78/164]; p = 0.02) (Table 3). However, there was
no difference between the groups in the number
of medications per patient. Among the 133
patients with uncontrolled hypertension at base-
line (> 140/90 mm Hg), 55 (75.3%) of those in
the home monitoring group had medication
changes, as compared with 34 (53.1%) of con-
trols (p = 0.008).

Quality of life and adverse events
At 12 months, participants had significantly
lower EQ-5D scores than at baseline (Table 4),
and a higher proportion were deemed to have
anxiety according to their FEAR score (18.1% at
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Table 1: Baseline characteristics of 381 participants with hypertension and a history of stroke randomly 
assigned to home blood pressure monitoring (intervention) or usual care (control) 

Characteristic 

Group; no. (%) of participants* 

Control 
n = 194 

Intervention 
n = 187 

Age, yr, mean ± SD 72.6 ± 11.4   71.1 ± 12.6 

Sex, male  108 (55.7)  111 (59.4) 

Ethnicity   

 White 141 (72.7) 150 (80.2) 

 Black   29 (14.9)   20 (10.7) 

 Asian   14   (7.2)     8   (4.3) 

 Other   10   (5.2)     9   (4.8) 

Index of Multiple Deprivation score,† 
mean ± SD 

19.3 ± 10.1 17.5 ± 10.7 

Rankin disability score   

 0 (no symptoms)   56 (28.9)   51 (27.3) 

 1 (minor symptoms that do not affect 
activities) 

  54 (27.8)   50 (26.7) 

 2 (unable to do all previous activities)   50 (25.8)   53 (28.3) 

 ≥ 3 (need help with self-care)   34 (17.5)   33 (17.6) 

Abbreviated Mental Test score 10/10‡  
 

n = 191 
171 (89.5) 

n = 184 
155 (84.2) 

Anxiety (positive FEAR score) n = 190 
 34 (17.9) 

n = 186 
 33 (17.7) 

Type of cerebrovascular event in the 9 mo 
before recruitment  

n = 168 n = 170 

 Transient ischemic attack   50 (29.8)   58 (34.1) 

 Ischemic stroke 107 (63.7)   98 (57.6) 

 Hemorrhagic stroke     8   (4.8)   12   (7.1) 

 Both types of stroke or unknown     3   (1.8)     2   (1.2) 

Recruited within 4 mo after stroke  n = 183   
 95 (51.9) 

n = 178   
 95 (53.4) 

Blood pressure, mm Hg, mean ± SD   

Systolic 135.8 ± 20.7 140.3 ± 21.3 

Diastolic   72.8 ± 11.1   75.5 ± 12.4 

Body mass index, mean ± SD n = 169 
27.3 ± 4.9 

n = 162 
28.1 ± 5.6 

Current smoker 21 (10.9) 25 (13.4) 

Patient-reported medical history    

 Diabetes§   44 (22.7)   39 (21.0) 

 Atrial fibrillation¶   37 (19.2)   46 (25.0) 

 Stroke or transient ischemic attack 
(before presenting event) 

  54 (27.8)   61 (32.6) 

 Angina or heart attack**   37 (19.2)   39 (21.1) 

No. of antihypertensive drugs, mean ± SD   1.7 ± 1.0   1.9 ± 1.1 

Note: FEAR = frequency of anxiety, enduring nature of anxiety, alcohol or sedative use, restlessness or fidgeting;17 SD = standard 
deviation. 
*Unless stated otherwise. 
†The Index of Multiple Deprivation 2007 scale is a measure of poverty and is based on postal codes and ranges from 0.37 to 
85.46. A higher score indicates higher deprivation. Further information can be found at www.communities.gov.uk/communities 
/research/indicesdeprivation/deprivation10/ 

‡Some patients had speech problems, but their comprehension was good and their inclusion was approved by the clinic doctor. 
§Information on diabetes was not provided by 1 patient in the intervention group. 
¶Information on atrial fibrillation was not provided by 1 patient in the intervention group and 3 patients in the control group. 
**Information on angina or heart attack was not provided by 2 patients in the intervention group and 1 patient in the control 
group. 



baseline v. 27.0% at follow-up); there was no
significant difference in these measures between
the groups. 

The number of primary care consultations
reported by participants did not differ signifi-
cantly between the groups: mean 5.2 (SD ± 4.6)
per patient in the intervention group (n = 159)
and 5.4 (SD ± 5.3) in the control group (n =
155); between-group difference 0.2 (95% CI
−0.9 to 1.3). Validation against electronic med-
ical records suggested a small (20%) underesti-
mation in reported  consultations.

The proportion of participants who reported
falls during the follow-up period did not differ
significantly between the intervention (19.0%

[n = 32]) and control (17.2% [n = 29]) groups.
The same was true for recurrent stroke (6.1%
[n = 11] and 8.1% [n = 15], respectively).

Interpretation

Overall, home monitoring did not improve blood
pressure control in this group of patients with
hypertension and a history of stroke. However, it
was associated with more changes in antihyper-
tensive treatment during the trial, which sug-
gested more active management in the interven-
tion group. Patients with no disability were more
likely than those with disability resulting from
stroke to continue monitoring and had a signifi-

Research

28 CMAJ, January 8, 2013, 185(1)

Table 2: Systolic blood pressure readings in intervention and control groups* 

Variable; patient 
group 

Systolic pressure, mm Hg,  
mean ± SD 

Mean fall from baseline 
(95% CI), mm Hg† 

Adjusted‡ difference in mean fall 
(95% CI), intervention–control, 

mm Hg 

6 mo 
n = 352¶ 

12 mo 
n = 337 

6 mo 
n = 352 

12 mo 
n = 337 

Baseline 
to 6 mo 

Baseline  
to 12 mo 

All patients       

Intervention, n = 168 137.8 ± 20.8 138.5 ± 20.8 2.8  
(–0.4 to 5.9) 

1.7  
(–1.4 to 4.8) 

–0.2  
(–3.9 to 3.5) 

0.3  
(–3.6 to 4.2) 

Control, n = 169 135.4 ± 19.2 136.7 ± 20.3 0.6  
(–2.4 to 3.5) 

–0.7  
(–4.0 to 2.5) 

  

Rankin score ≤≤≤≤ 1      

Intervention, n = 93 137.3 ± 20.3 138.3 ± 20.0 4.2  
(0.1 to 8.4) 

3.5  
(–0.6 to 7.6) 

3.4  
(–1.5 to 8.2) 

2.4  
(–2.9 to 7.6) 

Control, n = 93 137.9 ± 20.7 138.2 ± 21.1 –1.9  
(–5.3 to 1.4) 

–1.4  
(–5.4 to 2.6) 

  

Rankin score ≥≥≥≥ 2      

Intervention, n = 75 138.4 ± 21.5 138.8 ± 22.0 1.0  
(–3.9 to 6.0) 

–0.5  
(–5.3 to 4.2) 

–4.7  
(–10.2 to 0.8) 

–2.3  
(–8.1 to 3.5) 

Control, n = 76 131.9 ± 16.5 134.9 ± 19.2 4.0  
(–1.1 to 9.2) 

0.1  
(–5.3 to 5.5) 

  

Interaction p value     p = 0.03 p = 0.2 

Baseline blood pressure  
> 140/90 and < 200/100 mm Hg    

Intervention, n = 68 145.0 (18.6) 143.2 (17.8) 9.3  
(5.2 to 13.5) 

11.2  
(6.8 to 15.7) 

1.6  
(–4.0 to 7.1) 

5.9  
(–0.1 to 11.9) 

Control, n = 65 145.8 (17.8) 147.8 (18.8) 7.4  
(2.8 to 12.1) 

4.7  
(–0.5 to 9.8) 

  

Baseline blood pressure  
≤≤≤≤ 140/90 mm Hg    

Intervention, n = 94 131.5 (19.0) 132.8 (19.0) –5.4  
(–8.9 to –1.8) 

–6.6  
(–10.2 to –3.0) 

–1.9  
(–6.4 to 2.7) 

–2.5  
(–7.4 to 2.4) 

Control, n = 102 128.0 (15.0) 129.4 (17.0) –4.9  
(–7.8 to –1.9) 

–5.5  
(–8.9 to –2.1) 

  

Interaction p value      p = 0.4 p = 0.03 

Note: CI = confidence interval, SD = standard deviation. 
*Sensitivity analysis for missing values using multiple imputation did not change any of the findings (data not shown).  
†Negative values indicate rise in blood pressure.  
‡Adjusted for stratification factors (age, sex and Rankin disability score) and baseline systolic blood pressure. 
¶Data are given for the 175 intervention and 177 control patients followed up for 6 mo. 



cantly greater reduction in systolic blood pressure
at 6 months. In a post-hoc analysis, home moni-
toring was associated with a significantly greater
reduction in systolic blood pressure in those with
uncontrolled blood pressure at baseline than in
those with controlled blood pressure at baseline.

The lack of overall benefit of home monitor-
ing on blood pressure may have been due to a
failure of implementation (using the monitor), a
failure to effect change or heterogeneity in the
treatment effect. Home monitoring depended on
patients taking their blood pressure, recognizing
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Table 3: Changes to antihypertensive treatment during follow-up among participants with complete 
medication data 

Variable 

Group; no. (%) of participants* 

Difference in % (95% CI), 
intervention–control* 

Intervention 
n = 163 

Control 
n = 164 

Medication changes at 6 mo    

No change 74 (45.4) 96 (58.5) –13 (–24 to –2)§ 

Decreased dose or no. of medications 23 (14.1) 12   (7.3) 7 (0 to 13) 

Increased dose or no. of medications 44 (27.0) 38 (23.2) 4 (–6 to 13) 

Other change† 22 (13.5) 18 (11.0) 3 (–5 to 10) 

Medication changes at 12 mo    

No change 65 (39.9) 86 (52.4) –12 (–23 to –2)§ 

Decreased dose or no. of medications  23 (14.1) 14   (8.5) 6 (–1 to 12) 

Increased dose or no. of medications  48 (29.4) 42 (25.6) 4 (–6 to 14) 

Other change† 27 (16.6) 22 (13.4) 3 (–5 to 11) 

No. of antihypertensive 
medications per patient    

At baseline,‡ mean ± SD  1.8 ± 1.1 1.6 ± 1.0            

At 12 mo,  mean ± SD  2.1 ± 1.2 2.0 ± 1.1  

Mean difference (95% CI) from 
baseline  

0.3 (0.1 to 0.4) 0.4 (0.2 to 0.5)     0.1 (–0.1 to 0.3)           

Note: CI = confidence interval, SD = standard deviation. 
*Unless stated otherwise. 
†Included increased dose but reduced no. of drugs; increased no. of drugs but reduced dose; one drug stopped and another 
started; and multiple changes. 
‡Only 15 intervention and 10 control patients were not receiving treatment at baseline. Of 312 patients receiving treatment, 
239 (76.6%) were taking angiotensin-converting-enzyme inhibitors or angiotensin-receptor blockers, 142 (45.5%) were taking 
calcium-channel blockers, 115 (36.9%) were taking diuretics, and 79 (25.3%) were taking other antihypertensives. 
§p < 0.05 for comparison between no change and change in medications. 

Table 4: Change in quality of life at end of follow-up 

Variable; patient group 
No. of 

patients 

EQ-5D score,* mean ± SD 
Difference from 

baseline (95% CI) 

Between-group 
difference (95% CI), 

intervention–control† At baseline At 12 mo 

All patients      

Intervention 164 0.80 ± 0.22 0.67 ± 0.27 0.13 (0.09 to 0.15) 0.02 (–0.03 to 0.06) 

Control 164 0.79 ± 0.22 0.67 ± 0.27 0.12 (0.10 to 0.17) 

Rankin score ≤≤≤≤ 1       

Intervention   91 0.87 ± 0.20 0.76 ± 0.22 0.11 (0.06 to 0.15) 0.00 (–0.06 to 0.06) 

Control   90 0.88 ± 0.15 0.76 ± 0.21 0.11 (0.07 to 0.14) 

Rankin score ≥≥≥≥ 2      

Intervention   73 0.72 ± 0.22 0.56 ± 0.27 0.16 (0.11 to 0.21) 0.04 (–0.04 to 0.11) 

Control   74 0.68 ± 0.25 0.55 ± 0.28 0.13 (0.07 to 0.19) 

Note: CI = confidence interval, EQ-5D = EuroQol 5-dimension index, SD = standard deviation. 
*Unless stated otherwise. A lower EQ-5D score indicates worse quality of life. 
†t test used for CIs. 



if readings were consistently over target, under-
standing the need for intensification of treatment,
visiting their physician for review and appropri-
ate management by their physician. We included
frail, elderly patients with a history of stroke,
who are often excluded from trials,8,11,25 and
patients with very high blood pressure or who
were already taking 3 or more antihypertensive
medications,24,26–29 for whom therapeutic options
may be limited. Although most patients in the
intervention group were still monitoring their
blood pressure after 12 months, this was more
problematic for patients with disability, particu-
larly those dependent on care providers not liv-
ing with them.30

In addition, lack of consensus about appro-
priate home blood pressure targets in patients
with a history of stroke may have contributed
to clinical inertia.7 Participants saw their physi-
cian on average 5 times during the year, but,
unlike in other studies, the physicians were not
recruited to participate in the trial and did not
receive an intensive educational interven-
tion.4,11,,22–25,31 Also, the physicians were not in
research practices,11 and not all were supportive
of home monitoring, as was found in a qualita-
tive study of stroke patients’ perceptions of
home blood pressure monitoring.30 The quali -
tative study also suggested that monitoring
encouraged some patients with blood pressure
below target to take less medication, which is
contrary to the advice they were given (Table 3).
Finally, all patients with baseline blood pressure
readings greater than 150/90 mm Hg were
advised to see their physician, potentially weak-
ening the intervention effect.

Two other primary care–based trials of home
monitoring included patients with hypertension
who had a wide range of blood pressure read-
ings.11,12 A US trial showed that monitoring with
nurse support led to a significant reduction in
systolic blood pressure despite a low baseline
average of 125 mm Hg.11 By contrast, a UK trial
involving selected patients with baseline blood
pressure greater than 140/90 mm Hg found that
self-management in combination with telemoni-
toring was associated with a reduction in sys-
tolic blood pressure of 5.4 mm Hg.24 Although
direct comparisons should be done cautiously,
this compares to a reduction of 5.9 mm Hg
among corresponding patients in our post-hoc
analysis (Table 2).

Strengths and limitations
Our trial was robust, with 93% follow-up and
independent, blinded outcome assessment. The
81% recruitment rate among eligible patients in
the outpatient clinics was high for a trial involv-

ing patients with a history of stroke. Further-
more, the age, sex, ethnicity, and prevalence of
atrial fibrillation, diabetes and past stroke in our
study population were similar to those of 3356
consecutive patients recruited to our local stroke
register during the period from Oct. 1, 2003, to
Aug. 31, 2010, which suggests that our findings
are generalizable to patients with a history of
stroke. As in other trials,11,12 we included patients
with hypertension who had a range of blood
pressure readings. Many patients who use moni-
tors have well-controlled blood pressure. Hence,
it is important to include such patients in trials,
as we have done, by including patients with
hypertension who had a range of blood pressure
readings. Nearly half of the participants had
some disability, and almost a third of those in the
home monitoring group required help from a
care provider to measure their blood pressure. A
quarter of the participants were from ethnic
minorities, most were elderly and a fifth had dia-
betes. These patients are often excluded from tri-
als but may wish to self-monitor; therefore, their
inclusion in our trial added to the generalizability
of the findings. The intervention was simple, rel-
atively cheap and pragmatic: provision of a
blood pressure monitor, with an average of
11 minutes teaching, a home visit and telephone
support. It did not require Internet access,7,31 a
landline or much technical expertise,24,25 and it
did not increase the frequency of primary care
consultations or patient anxiety. Data down-
loaded from the monitors showed that patients’
records of their blood pressure readings were
reliable.32 Most trial participants interviewed for
a qualitative substudy stated that they were
highly motivated to reduce their risk of further
strokes and felt empowered by monitoring.30

The main limitation of our study is that,
although we achieved the required sample size,
the power of the trial was adversely affected by
the greater-than-expected variability in blood
pressure (SD ± 21 mm Hg rather than ± 16
mm Hg,21,22 which is associated with an increased
stroke risk33). The low power affected the ability
to carry out subgroup analyses to determine
which patients were more likely to benefit from
monitoring. Also, there was a difference in blood
pressure readings at baseline between the 2
groups, probably owing to random variability.
This hindered interpretation of the unadjusted
results. However, our primary analysis included
baseline blood pressure as a covariate.10

Conclusion
Overall, home monitoring did not improve blood
pressure control among patients with hyperten-
sion and a history of stroke. It was associated
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with a fall in systolic pressure in patients who
had uncontrolled blood pressure at baseline and
those without disability due to stroke. 
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