
INTRODUCTION
Out-of-office blood pressure (BP) 
measurement plays an increasing role 
in the diagnosis and management of 
hypertension.1,2 Multiple measurements 
taken by self- or ambulatory monitoring in 
the patient’s normal environment provide 
a more accurate estimate of BP, free 
from the white coat effect and masked 
hypertension.3 Out-of-office measurements 
are also a better predictor of long-term 
prognosis, including cardiovascular events 
and mortality, compared to measurements 
taken in the clinician’s office.4,5 Guidelines 
in the UK and US recommend the use of 
out-of-office BP measurements to confirm 
a diagnosis of hypertension.6–8

Although out-of-office BP measurement 
may offer improved diagnostic accuracy, 
there is currently limited evidence regarding 
its acceptability to patients. A systematic 
review and thematic synthesis for the 
purposes of ongoing monitoring — rather 
than diagnosis — found that out-of-office 
BP measurement empowered patients and 
enabled them to attribute lifestyle changes 
to changes in their BP.9 In a cross-sectional 
survey of patients with and without known 
hypertension, the acceptability of self-
monitoring varied between ethnic groups, 
a finding which has implications for its 
implementation, accuracy estimation, and 
impact on practice.10

The experience of out-of-office monitoring 
is likely to differ in undiagnosed patients, 
partly due to the different motivation for self-
monitoring (that is, to confirm or disprove 
their hypertensive status, rather than to 
improve BP control), as well as differences 
in familiarity with self-monitoring. Being 
labelled as hypertensive has previously 
been linked to lower wellbeing, including 
anxiety and depression,11 but little is known 
of whether this is linked to the process of 
screening or the subsequent diagnosis. The 
aims of this study were therefore to explore 
changes in anxiety and depression status, 
and the acceptability of undertaking out-of-
office BP monitoring by patients in primary 
care suspected of having hypertension.12

METHOD
Study design and participants
GPs from four surgeries identified 
consecutive patients aged 40–85 years 
presenting with a single office systolic 
BP between 130 and 179 mmHg. Those 
diagnosed with and/or treated for 
hypertension, atrial fibrillation, autonomic 
failure, or dementia, or unwilling to monitor 
their own BP were excluded.
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measures pre- and post-monitoring, and a 
validated acceptability scale post-monitoring. 
Descriptive data were compared using χ2 tests and 
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comparisons were made using the paired t–test 
and Wilcoxon signed rank test.
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more acceptable than ambulatory monitoring 
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anxiety, and self-monitoring may be preferable 
to ambulatory monitoring.
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Test procedures
Identified patients were invited to a baseline 
assessment conducted by trained clinic 
staff to confirm their eligibility, obtain 
informed consent, and collect baseline 
data, including a questionnaire.12 Following 
brief training, participants were asked 
to monitor their BP at home for 28 days 
(twice in the morning, twice in the evening) 
using an automated, bluetooth-enabled BP 
monitor. After 28 days of self-monitoring, 
participants returned to the clinic where 
they were fitted with an ambulatory BP 
monitor (ABPM) for 24 hours and asked to 
complete a follow-up questionnaire on its 
removal.

The psychosocial measures collected via 
the baseline and follow-up questionnaires 
were: the hospital anxiety and depression 
score (HADS), a 14-item scale with half 
of the items relating to either anxiety 
or depression;13 the National Institute 
for Health and Care Excellence (NICE) 
depression screening tool,14 comprising two 
questions; and the EQ-5D, which is made 
up of two components — one describing 
a person’s health state via scoring five 
dimensions including anxiety/depression, 
and the second a self-rated overall health 
status reported using the visual analogue 
scale.15 These generic instruments were 
chosen, rather than those specifically 
designed for patients with hypertension, as 
the cohort contained participants who were 
normotensive and hypertensive. The follow-
up questionnaire also contained a validated 
scale rating the acceptability of aspects 
of the experience of self- and ambulatory 
monitoring.16 The questionnaires included 

space for study participants to write free-
text comments.

Data cleaning
The authors included participants who 
returned both questionnaires in the 
pre- and post-monitoring comparison of 
standardised psychological measures. 
Those who completed the first questionnaire 
>7 days after their baseline assessment 
were excluded. For the investigation into 
acceptability, all participants who returned 
their follow-up questionnaire and completed 
all items of the score were eligible.

Analysis
Statistical analyses of the questionnaire 
data were performed in SPSS (version 24). 
Comparisons of descriptive data were 
conducted using χ2 tests for categorical 
variables and binary logistic regression 
for continuous variables. Pre- and post-
monitoring comparisons were made using 
the paired t–test and the related samples 
Wilcoxon signed rank test.

Responses to the HADS items were 
scored 0–3. A total score of >7 for each 
subscale was used to define the presence 
of depression or anxiety,13 while a positive 
answer to either of the NICE screening 
tool questions indicated the presence of 
depression.14 For EQ-5D positive responses, 
‘some problems’ and ‘severe problems’ 
were combined into ‘any problems’ and 
compared to ‘no problems’.17

The authors compared their acceptability 
findings to those from previous studies that 
had used the validated scale.10,16,18 Based 
on previous studies, the acceptability score 
was calculated as the average of all 13 
individual items, with scoring reversed for 
the three positively worded items (item 11, 
‘It was worth the trouble to get accurate 
readings’; item 12, ‘I felt in control’; and 
item 13, ‘A good way to save doctor/nurse 
time’). The authors used mean scores 
to enable comparison to the previously 
published data.

The authors analysed free-text 
questionnaire answers using a 
pre- specified framework based on the 
domains of the validated acceptability scale 
in order to contextualise the quantitative 
data.

RESULTS
Pre–post BP monitoring comparison
From the total cohort of 247 patients, 
140 participants completed both the 
baseline questionnaire within 7 days of their 
baseline assessment and the follow-up 
questionnaire (Figure 1). Participants’ mean 

How this fits in 
There is an increasing role for out-
of-office BP monitoring to diagnose 
hypertension in primary care, but very 
little is known about its acceptability and 
the psychological impact on people with 
suspected hypertension. In this study, 
out-of-office BP monitoring had no 
impact on overall anxiety or depression 
status using validated scores, but some 
individuals reported that self-monitoring 
(26%) and ambulatory monitoring (30%) 
made them anxious. Self-monitoring 
was more acceptable than ambulatory 
monitoring. Out-of-office monitoring for 
hypertension diagnosis does not appear 
to be harmful. However, in some patients 
it induces feelings of anxiety and this 
should be carefully monitored by health 
professionals.
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age was 57.7 years (standard deviation 
[SD] 9.8), and 77 (55.0%) were female 
(Table 1). Older and female participants 
were more likely to be eligible for inclusion 
in this analysis (difference in percentage 
of females +12.9%, P = 0.04, difference in 

mean age +3.3 years, P = 0.01). There was 
no significant difference in hypertension 
status, based on diagnosis via ambulatory 
BP, between the included and excluded 
participants (52.7% versus 55.5%, P = 0.69) 
(Table 1).

Change in depression and anxiety 
status. Female participants were 
significantly more likely than males to be 
classified by HADS as depressed or anxious 
at baseline or follow-up (Table 2). These 
findings were replicated across the NICE 
depression screening tool and the anxiety 
or depression dimension of EQ-5D (further 
information is available from the authors 
on request).

The HADS depression and anxiety status 
of most of the 135 participants who had 
data did not change during the study 
(Tables 3a and 3b). The status of nine 
(6.7%, 95% CI = 3.3 to 11.8%) participants 
classified as depressed at baseline 
improved, and they were not depressed at 
follow-up; 15 (11.1%, 95% CI = 6.6 to 17.2%) 
were recorded as anxious at baseline and 
not anxious at follow-up, based on HADS. 
Conversely, one person (0.7%, 95% CI = 0.1 
to 3.4%) changed category in the opposite 
direction to become depressed at follow-up, 
and five people (3.7%, 95% CI = 1.4 to 7.9%) 
were categorised as not anxious at baseline 
and anxious at follow-up.

Due to the small sample, it was difficult to 
assess the characteristics of those whose 
status improved (24 individuals in total). 
In terms of the depression subscale, 6/9 
(66.7%, 95% CI = 34.8% to 89.6%) were 
female, and 7/9 (77.8%, 95% CI = 45.6 to 
95.1%) were subsequently found not to 
be hypertensive. For anxiety, 9/15 (60.0%, 
95% CI = 35.3% to 81.2%) were female, and 
8/15 (53.3%, 95% CI = 31.9% to 79.7%) were 
subsequently found not to be hypertensive 
(data not shown).

Figure 1. Flow diagram of participants enrolled in 
the study. ABPM = ambulatory blood pressure 
monitoring. BP = blood pressure.

Identified via elevated
office BP (n = 247)

Had baseline assessment
(n = 247)

Dropped out
(n = 12)

Withdrawn
(n = 6)

Began self-monitoring
(n = 247)

Inadequate ABPM
(n = 14)

Had ABPM fitted
(n = 229)

Had ABPM removed
(n = 229)

Informed of hypertension
status (n = 215)

Completed baseline
questionnaire

(n = 215, 87.0%)

Had ABPM removed
(n = 195)

Included in pre-post
analysis (n = 140)

Completed follow-up
questionnaire

(n = 207, 90.4%)

Completed each item of
the acceptability scale

(n = 183, 79.9%)

Baseline questionnaire
completed >7 days after

baseline visit (n = 55)

Table 1. Characteristics of study participants 

 Total cohort Pre–post Acceptability 
 (n = 247) comparisons (n = 140) comparisons (n = 183)

 n Mean (SD) 95% CI n Mean (SD) 95% CI P-value a n Mean (SD) 95% CI P-value 

Age 247 56.2 (9.8) 55.0 to 57.5 140 57.7 (9.8) 56.0 to 59.3 0.01 183  56.4 (9.7) 55.0 to 57.8 0.37

 n Number (%) 95% CI of % n Number (%) 95% CI of % P-value a n Number (%) 95% CI of % P-value 

Female 247 122 (49.4) 43.2 to 55.6 140 77 (55.0) 46.7 to 63.1 0.04 183 90 (49.2) 42.0 to 56.4 0.91

Hypertensiveb 203 109 (53.7) 46.8 to 60.5 131 69 (52.7) 44.1 to 61.1 0.69 171 90 (52.6) 45.2 to 60.0 0.48

aP-value for comparison with excluded cohort members. bAvailable for completers of the diagnostic study only (mean daytime ambulatory BP >135 mmHg systolic and/or 

85 mmHg diastolic). CI = confidence interval. SD = standard deviation. 
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On average, there was no change in the 
paired HADS depression subscale score 
(n = 135, median 0.0, interquartile range 

[IQR] 0.0–2.0), and a slight improvement in 
the anxiety subscale score (n = 135, median 
1.0, IQR 1.0–4.0) during the period of out-
of–office monitoring (data not shown).

Change in EQ-5D. The median score 
of the self-rated global health status 

measured using the visual analogue scale 
of the EQ-5D was 80/100 (IQR 75–90) at 
baseline, improving to 85 (IQR 75–92) at 
follow-up (P = 0.05, Wilcoxon rank test); 
less than the proposed minimal clinically 
important difference of 10 points.19 There 
was no significant change in the number of 
participants reporting problems in mobility, 
usual activities, and pain dimensions of 
EQ-5D at follow-up (further information is 
available from the authors upon request). 

Acceptability of self- versus ambulatory 
monitoring
Participant characteristics. Of the 229 
participants that received the follow-
up questionnaire, 183 (79.9%) provided 
complete acceptability data (Figure 1). 
The mean age of these participants was 
56.4 years (SD 9.7), and 90 (49.2%) were 
female (Table 1). There were no significant 
differences between these participants and 
those who failed to provide acceptability 
data (Table 1).

Quantitative results. Overall, self- monitoring 
was rated as more acceptable than ambulatory 
monitoring (Table 4). Cohort members 
reported that ambulatory monitoring was 
associated with greater disturbance to 
home life, sleep, and work, and was more 
uncomfortable compared to self-monitoring.

For both measurement techniques, on 
average the cohort disagreed with the 
statement ‘it made me anxious’ (median 
2.0, IQR 1.0–5.0 for both measurement 
modalities). However, 48 patients (26.2%, 
95% CI = 19.7 to 32.8%), and 55 (30.1%, 
95% CI = 23.5 to 36.6%) agreed with the 
statement to some extent for self- and 
ambulatory monitoring respectively (that 
is, scored ≥5). Females were more likely 
to agree that ambulatory monitoring was 
anxiety inducing than males (37.8% versus 
22.6%, P = 0.03). A similar pattern was 
observed for self-monitoring, but was not 
statistically significant (31.1% versus 21.5%, 
P = 0.14) (data not shown).

In the other dimensions of acceptability 
investigated there were no statistically 
significant differences between the scores 
of males and females for self-monitoring. 
However, females were more likely to score 
ambulatory monitoring as making them 
feel self-conscious (median 4.5, IQR 2.0–6.0 
versus median 2.0, IQR 2.0–5.0 for males 
and females, P<0.01), and less likely to 
describe themselves as feeling in control 
(median 5.0, IQR 3.0–6.0 versus median 
5.0, IQR 4.0–6.0 for males and females, 
P = 0.05). Overall, female participants 
rated ambulatory monitoring as slightly 

Table 2. The proportion of cohort members anxious or depressed 
at baseline and follow-up, assessed using the hospital anxiety and 
depression scale (HADS)

 Baseline Follow-up

 n n, % P-value n n, % P-value

Depressed

Total 139 22 (15.8)  136 14 (10.3) 

Male 62  5 (8.1) <0.001 60 2 (3.3) 0.018

Female 77 17 (22.1) <0.001 76 12 (15.8) 0.018

Anxious

Total 138 48 (34.8)  137 37 (27.0) 

Male 62 13 (21.0) 0.002 61 9 (14.8) 0.004

Female 76 35 (46.1) 0.002 76 28 (36.8) 0.004

Table 3a. Change in HADS depression status (n = 135) 

 Baseline 

 Not depressed Depressed

   %  % 
  n (95% CI) n (95% CI)

	 Not	depressed	 112  83.0  9 6.7 
   (76.0 to 88.6)  (3.3 to 11.8)

 Depressed	 1 0.7 13 9.6 
   (0.1 to 3.4)  (5.5 to 15.5)

CI = confidence interval. HADS = hospital anxiety and depression scale.

Follow-up

Table 3b. Change in HADS anxiety status (n = 135)

 Baseline 

 Not anxious Anxious

   %  % 
  n (95% CI) n (95% CI)

	 Not	anxious	 83  61.5  15 11.1 
   (53.1 to 69.4)  (6.6 to 17.2)

 Anxious	 5 3.7 32 23.7 
   (1.4 to 7.9%)  (17.1 to 31.4)

CI = confidence interval. HADS = hospital anxiety and depression scale. 

Follow-up
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less acceptable than male participants 
(median 3.3, IQR 2.7–3.9 versus median 3.0, 
IQR 2.69–3.6, P = 0.09) (data not shown).

When classified by their HADS status 
at follow-up, anxious cohort members 
rated both monitoring modalities as 
less acceptable than their non-anxious 
counterparts (self-monitoring: median 
2.9, IQR 2.2–3.4 versus median 2.3, IQR 
1.8–2.8, P<0.01; ambulatory monitoring: 
median 3.3, IQR 2.9–4.2 versus median 3.1, 
IQR 2.6–3.7, P = 0.01). A similar pattern 
was observed among depressed and non-
depressed cohort members, though the 

difference was not statistically significant 
(further information is available from the 
authors upon request). Table 5 compares 
the acceptability findings to those from 
previously published studies. In each 
cohort, the mean score was lower (that is, 
more acceptable) for self-monitored BP 
than ambulatory BP.

Qualitative results. Box 1 illustrates 
patients’ experiences of the acceptability 
of out-of-office BP monitoring. Participants 
did not provide any free-text comments 
for three of the categories/questions, 

Table 4. Acceptability of different methods of out-of-office blood 
pressure monitoring (n = 183)

 Self-monitoring Ambulatory monitoring Paired difference

 Median score (IQR) Median score (IQR) Median (IQR) P-value

  1.  It made me anxious 2.0 (1.0–5.0) 2.0 (2.0–5.0) 0.0 (-1.0–0.0) 0.13

  2.  It disturbs home life 2.0 (2.0–5.0) 5.0 (2.0–5.0) -1.0 (-3.0–0.0) <0.01 
or everyday activities

  3.  It disturbs sleep 2.0 (1.0–3.0) 5.0 (4.0–6.0) -3.0 (-4.0–0.0) <0.01

  4.  It disturbs work 2.0 (1.0–4.0) 4.0 (3.0–5.0) -1.0 (-3.0– -1.0) <0.01

  5.  It was uncomfortable 2.0 (2.0–5.0) 5.0 (3.0–6.0) -1.0 (-3.0– -1.0) <0.01

  6.   I felt self-conscious 2.0 (1.0–3.0) 3.0 (2.0–5.0) 0.0 (-2.0–0.0) <0.01

  7.  I felt unsure what to do 2.0 (1.0–2.0) 2.0 (2.0–2.0) 0.0 (0.0–0.0) <0.01

  8.  There is a lot of 2.0 (2.0–5.0) 2.0 (2.0–3.0) 0.0 (0.0–1.0) 0.06 
waiting around

  9.  It worried me knowing 2.0 (2.0–5.0) 2.0 (2.0–4.0) 0.0 (-1.0–1.0) 0.73 
my BP

10.  It was difficult to 2.0 (1.0–2.0) 2.0 (1.0–2.0) 0.0 (0.0–1.0) 0.02 
remember to do it

11.  It was worth the trouble 6.0 (6.0–7.0) 6.0 (6.0–7.0) 0.0 (0.0–1.0) <0.01 
to get accurate readings

12.  I felt in control 6.0 (4.0–6.0) 5.0 (4.0–6.0) 0.0 (0.0–1.0) <0.01

13.  A good way to save 6.0 (6.0–7.0) 6.0 (5.0–7.0) 0.0 (0.0–0.0) 0.01 
doctor/nurse time

	 Acceptability	scorea 2.4 (1.9–3.1) 3.2 (2.7–3.7) -0.6 (-1.2– -0.1) <0.01

aAcceptability score is the mean of all 13 individual items, with scoring reversed for the positive items  

(11: accurate, 12: control, 13: good use of time). Lower scores indicate better acceptability. Ratings: 1 = strongly 

disagree. 2 = disagree. 3 = disagree slightly. 4 = unsure or not applicable. 5 = agree slightly. 6 = agree. 7 = agree 

strongly. BP = blood pressure. IQR = interquartile range.  

Table 5. Mean acceptability scores for out-of-office monitoring modalities

 Little 200216 Wood 201610 Lindroos 201618 a Present study

 n Mean (SD) n Mean (95% CI) n Mean (SD) n Mean (SD)

Self-monitoring 153 2.67 (0.90) 727 2.10 (2.0 to 2.2) 223 2.20 (0.70) 183 2.50 (0.83)

Ambulatory monitoring 156 3.88 (0.82) 715 2.90 (2.8 to 3.0) 223 3.11 (0.93) 183 3.17 (0.90)

aAltered the wording of item 6 from ‘I felt self-conscious’ to ‘I was more aware of my blood pressure level’. Acceptability score is the mean of all 13 individual items, with scoring 

reversed for the positive items (11: accurate, 12: control, 13: good use of time). Lower scores indicate better acceptability. CI = confidence interval. SD = standard deviation.
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Box 1. Comments describing the acceptability of out-of-office blood pressure monitoring
BP monitoring made me anxious

‘I felt anxious one evening when I had a particularly high [self-monitoring] reading, although the feeling passed quickly.’ (ID229, M, 61 years, Anx-, Dep-)

‘I felt I was wearing a bomb with the 24-hour BP. No doubt the readings should correspond.’ (ID285, F, 58 years, Anx+, Dep+)

’24-hour monitor was very stressful, in my experience. Twice a day home monitoring less so, but still a factor … both systems are, in my view, hard to live with.’ (ID220, M, 
60 years, Anx-, Dep-)

BP monitoring disturbs home life/everyday activities

‘A largely enjoyable experience … with the twice-daily [self-monitoring] readings becoming part of everyday life!’ (ID240, M, 73 years, Anx-, Dep-)

‘The timing of morning and evening [self-monitoring readings] has been inconvenient and rushed at times.’ (ID220, M, 60 years, Anx-, Dep-)

‘The 24-hour monitoring was very disruptive … uncomfortable doing household tasks, etc. At one stage, I had to drive the car. I couldn’t stop when the time came for a 
reading, so very stressful.’ (ID173, F, 75 years, Anx-, Dep-)

‘You can do pilates class with one [the ambulatory monitor]! Takes thought.’ (ID257, F, 48 years, Anx-, Dep-)

BP monitoring disturbs sleep

‘I was pleasantly surprised that the night time [ambulatory] monitoring did not disturb me too much.’ (ID001, F, 59 years, Anx-, Dep-)

‘I’m afraid I didn’t last through the night [with the ambulatory monitor]. I found it impossible to sleep, and couldn’t see how BP during a sleepless night could be useful.’ 
(ID178, F, 64 years, Anx-, Dep-)

‘I had to stop using the 24-hour monitor at 3am in the morning, as I found I could not sleep. Every time it activated, I woke up.’ (ID 110, M, 57 years, Anx-, Dep-)

BP monitoring disturbs work

‘I work as a farm labourer, and found it difficult to work, so I had the day off [to undertake ambulatory monitoring].’ (ID042, M, 61 years, Anx-, Dep-)

‘It would have been inappropriate to wear it [the ambulatory monitor] at work, so I had to arrange to wear it on a Saturday.’ (ID148, F, 56 years, Anx+, Dep-)

BP monitoring was uncomfortable

‘I didn’t realise how uncomfortable the 24-hour ABPM would be. I managed to cope, but I imagine some older people would feel quite upset by its intrusiveness.’ (ID083, 
M, 60 years, Anx+, Dep-)

“Could someone invent a BP cuff that fits the shape of the arm, and does it need to be so wide? I had trouble with the cuff and monitor. I thought it was the way I used it, 
but the GP’s staff had the same trouble as I had.’ (ID261, F, 64 years, Anx-, Dep-)

‘I can’t see any way the [ambulatory] monitor could be made more comfortable or less disturbing. Anyway, it was only 24 hours.’ (ID214, F, 77 years, Anx-, Dep-)

BP monitoring made me feel self-conscious — no free-text comments

I was unsure what to do when BP monitoring

‘Both devices threw up error codes, which I was not able to interpret or correct. This worried me that there was something wrong with my BP and/or pulse.’ (ID287, M, 46 
years, Anx-, Dep-)

There is a lot of waiting around when BP monitoring

‘I am lazy and casual, and find the BP [self] monitoring tedious and uncomfortable, and takes time which might be used for other things.’ (ID214, F, 77 years, Anx-, Dep-)

‘I had to stop what I was doing to make sure it [the ambulatory monitor cuff] didn’t slip or twist.’ (ID215, F, 40 years, Anx-, Dep+)

Knowing my BP when monitoring worried me

‘The fact that you can see your [self-monitoring] results can in itself be worrying, and I wonder if it would be best if people were only told them later.’ (ID152, M, 60 years, 
Anx-, Dep+)

‘I found the home monitoring very instructive, and noticed how much difference stress or relaxation made to my blood pressure.’ (ID178, F, 64 years, Anx-, Dep-)

“I was not able to see the measurements on it [the ambulatory monitor], as it was impossible to get it out from its pouch in time to read it before it disappeared, or it was 
too dark to see at night.’ (ID192, F, 70 years, Anx-, Dep-)

It was difficult to remember to monitor my BP — no free-text comments

It is worth the trouble to get accurate readings 

‘I would say taking your blood pressure over the longer period was a much more accurate way to get [a] true reading of someone’s blood pressure than the 24-hour part 
of the trial.’ (ID150, M, 57 years, Anx-, Dep-)

‘The [self] monitor was so user friendly and completely unobtrusive, apart from 15/20 mins am and pm to use it — which is nothing to get results that might save a life!’ 
(ID051, F, 66 years, Anx n/a, Dep n/a)

‘I find it very reassuring that my blood pressure from home monitoring seems to be much lower than whenever it has been taken at my GP practice — where I always feel 
anxious. Hopefully, this will have saved the NHS a long-term prescription!’ (ID177, M, 55 years, Anx-, Dep-)

I felt in control when BP monitoring

‘The [ambulatory] monitor did the job by itself; no question of the wearer being in control.’ (ID214, F, 77 years, Anx-, Dep-)

BP monitoring is a good way to save doctor or nurse time — no free-text comments

Quotes are identified by study ID number, sex, age, and hospital anxiety and depression score. Anx = hospital anxiety and depression score: anxiety subscale at follow-up. BP = blood 

pressure. Dep = hospital anxiety and depression score: depression subscale at follow-up. F = female. M = male. n/a = status not available. + = present. - = absent.
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namely how self-monitoring made them 
feel self-conscious, any difficulties they had 
remembering to self-monitor, or the time-
saving benefits for clinicians.

DISCUSSION
Summary 
The authors sought to ascertain the impact 
of out-of-office monitoring on anxiety and 
depression status in patients with suspected 
hypertension, and found both of these 
remained unaltered for most participants 
when assessed using standardised, generic 
measures.

When asked directly about out-of-office 
monitoring, one-quarter of participants 
reported that self-monitoring made them 
feel anxious, and almost one-third reported 
that ambulatory monitoring, made them feel 
anxious. On average, self-monitoring was 
rated as more acceptable than ambulatory 
monitoring. Females found ambulatory 
monitoring less acceptable than men.

Out-of-office monitoring for hypertension 
diagnosis does not appear to be harmful. 
However, in some patients, it induces 
feelings of anxiety. Controlled studies using 
routine diagnostic protocols are needed to 
confirm the authors’ findings and identify 
which patient groups are affected. 

Strengths and limitations
To the best of the authors’ knowledge, this is 
the first study to investigate the acceptability 
and psychological impact of out-of-office 
BP monitoring for diagnostic purposes 
using validated measures in a clinically 
relevant primary care population.

The study is not without limitations. 
Baseline psychological measures were 
collected after the participants had been 
identified as being potentially hypertensive 
and their GP had suggested participating in 
the study. This may have elevated baseline 
anxiety and depression scores, and explain 
the subsequent fall observed at follow-up. 
Furthermore, there was no control arm of 
patients with a raised office BP reading who 
did not undergo out-of-office-monitoring. 
Therefore, the authors cannot rule out the 
effect of regression to the mean. 

Perhaps the biggest limitation is that 
participants underwent home monitoring 
followed by the 24-hour ABPM, which 
may have biased their recollections and 
acceptability scoring. The study collected 
the patient self-monitored BP readings 
via a bluetooth connection between the 
BP monitor and a mobile phone. This 
additional layer of technology — particularly 
in rural areas with limited mobile telephone 
network coverage — may have altered the 

acceptability of self-monitoring, most likely 
in a negative direction.

The cohort was predominately white.12 
The Blood Pressure in different Ethnic 
Groups (BPEth) study found that the cross-
sectional acceptability of BP monitoring 
varied between ethnic groups, with patients 
from minority ethnic groups rating office, 
ambulatory, and self-monitoring less 
favourably than white British participants.10 
Therefore, these results may be of limited 
generalisability to patients from ethnic 
minority groups.

Comparison with existing literature
In the authors’ sample, female participants 
were more likely to be classified as 
depressed or anxious across the various 
measures used, reflecting general 
population data.20,21

Similarly to the current study, the 
TASMINH2 trial found that quality of 
life increased following a period of self-
monitoring (and self-titration) by patients 
with hypertension, though the difference 
was not statistically significant.22 The 
trialists also found that anxiety scores did 
not differ over time, or between arms. 

The authors’ finding that self-monitoring 
is, on the whole, more acceptable than 
ambulatory monitoring when diagnosing 
hypertension replicates results previously 
obtained in secondary care settings. A 
Scottish study found that 81% of patients 
preferred self-monitoring over ambulatory 
monitoring to confirm or exclude 
hypertension.23 Reasons given by patients 
were the ability to instantly see their 
results, being more in control, being less 
embarrassed in public, and no interference 
with sleep. Those that preferred ambulatory 
monitoring liked that it was finished within 
1 day. In a cohort of untreated patients 
of a Greek hypertension outpatient clinic, 
self-monitoring was more acceptable 
and preferable to ambulatory monitoring, 
though both modalities were generally felt 
to be acceptable, accurate, and convenient.24

The out-of-office BP acceptability scale 
has been used in three other published 
studies. It was validated by Little et al in a 
sample of 200 UK primary care patients 
recently diagnosed or with poorly controlled 
hypertension.16 Lindroos et al used it in 
Finland on 223 participants of a population-
based health survey, 27% of whom were 
receiving antihypertensives,18 while Wood 
et al studied 770 people, with or without 
diagnosed hypertension, to explore ethnic 
differences in acceptability.10

The oldest study16 had the lowest 
acceptability scores for both ambulatory 
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and self-monitoring, perhaps due to larger, 
bulkier monitors. The current study, unlike 
the other cohorts, did not include patients 
already diagnosed with hypertension 
and, due to its diagnostic primary aim, 
patients were required to self-monitor 
for 28 days. This is longer than the other 
studies (Lindroos et al 7 days, Little et al 
duration not reported), and longer than 
current guideline recommendations.8 This 
increased measurement burden may have 
reduced the acceptability of self-monitoring, 
and may account for the smaller difference 
observed between the mean scores of the 
modalities in the present study. Conversely, 
monitoring for an extended period may have 
enabled participants to develop a routine, 
normalising this behaviour and reducing 
anxiety when attempting to measure 
their BP, as suggested in the free-text 
comments.

Implications for research and practice
With approximately one-quarter of 
participants reporting that self-monitoring 

made them anxious, further research is 
needed into how to identify and understand 
how best to support these patients 
undergoing out-of-office monitoring for 
the purposes of hypertension diagnosis. 
Optimising support would help minimise 
any psychological harms and maximise 
adherence. This study could be replicated 
using an out-of-office diagnostic protocol 
that resembles current recommended 
practice (that is, 7-days of self-monitoring 
with no telemonitoring, or 24-hour 
ambulatory monitoring).

The NICE hypertension guidelines8 
recommend self-monitoring for the 
diagnosis of hypertension if a patient is 
unable to tolerate ambulatory blood 
pressure monitoring. The current results 
suggest that females find the latter less 
tolerable and more anxiety inducing, 
and therefore could be directed towards 
self-monitoring during diagnosis by their 
healthcare professional. 
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