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BACKGROUND: Patient empowerment through pharma-
cological self-management is a common strategy in some
chronic diseases such as diabetes, but it is rarely used for
controlling blood pressure.
OBJECTIVE: This study aimed to assess self-monitoring
plus self-titration of antihypertensive medication versus
usual care for reducing systolic blood pressure (SBP) at 12
months in poorly controlled hypertensive patients.
DESIGN:TheADAMPA studywas a pragmatic, controlled,
randomized, non-masked clinical trial with two parallel
arms in Valencia, Spain.
PARTICIPANTS: Hypertensive patients older than 40
years, with SBP over 145 mmHg and/or diastolic blood
pressure (DBP) over 90 mmHg, were recruited from Ju-
ly 2017 to June 2018.
INTERVENTION: Participants were randomized 1:1 to
usual care versus an individualized, pre-arranged plan
based on self-monitoring plus self-titration.
MAINMEASURE: The primary outcome was the adjusted
mean difference (AMD) in SBP between groups at 12
months.
KEY RESULTS: Primary outcome data were available for
312 patients (intervention n=156, control n=156) of the
366 who were initially recruited. The AMD in SBP at 12
months (main analysis) was −2.9 mmHg (95% CI, −5.9 to
0.1, p=0.061), while the AMD in DBP was −1.9 mmHg
(95% CI, −3.7 to 0.0, p=0.052). The results of the

subgroup analysiswere consistentwith these for themain
outcome measures. More patients in the intervention
group achieved good blood pressure control (<140/90
mmHg) at 12 months than in the control group (55.8%
vs 42.3%, difference 13.5%, 95% CI, 2.5 to 24.5%,
p=0.017). At 12 months, no differences were observed in
behavior, quality of life, use of health services, or adverse
events.
CONCLUSION: Self-monitoring plus self-titration of anti-
hypertensive medication based on an individualized pre-
arranged plan used in primary care may be a promising
strategy for reducing blood pressure at 12 months com-
pared to usual care, without increasing healthcare utili-
zation or adverse events.
TRIAL REGISTRATION: EudraCT, number 2016-
003986-25 (registered 17 March 2017) and clinicaltrials.
gov, NCT03242785.
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BACKGROUND

Cardiovascular diseases are the main cause of disability and
premature death worldwide,1–3 and high blood pressure (BP)
is the main modifiable risk factor.4 While strong evidence
supports the benefits of blood pressure control for avoiding
cardiovascular complications,5–8 several studies suggest that,
despite recent improvements, a significant proportion of hy-
pertensive patients remains poorly controlled.2, 5, 9–11 There-
fore, the development and assessment of new interventions
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that can potentially improve BP control are of outstanding
relevance, especially when these are inexpensive and based
in the primary care setting, where diagnosis, treatment, and
monitoring of hypertension usually take place.
Among the array of interventions proposed to improve

BP control,12–15 one prominent strategy is based on
home blood pressure monitoring (HBPM),13, 16–19 which
may include telemonitoring20–23 and/or patient/health
professional treatment adjustment.24–27 However, these
interventions have yielded disparate results. Current BP
monitoring devices, which have lower prices and are
easy to use, have facilitated the widespread use of
HBPM, with some advantages over clinic-based moni-
toring.28 While HBPM alone does not seem to be asso-
ciated with better BP control rates,13, 16, 17, 19, 25 in
combination with other co-interventions, it results in a
moderate but clinically significant reduction in BP val-
ues.18, 19, 23–27

Patient empowerment through pharmacological self-
management is a common strategy in some chronic diseases
such as diabetes, but it is rarely used for controlling BP. When
it is, it is done with very different degrees of intensity. Often,
rather than a significant increase in patient empowerment
(especially with regard to treatment self-adjustment), strate-
gies involve greater monitoring and/or use of human resources
(health and non-health-related) or additional technologies,
such as telemonitoring.24–27

HBPM interventions with self-monitoring of blood
pressure plus different strategies of self-adjustment of
hypertensive medication might contribute to better hyper-
tension control and offer promising evidence of effective-
ness,29 with no increase in side effects,23, 26 an acceptable
cost-effectiveness ratio,30, 31 and satisfactory acceptance
by patients32 and professionals.33, 34 However, evidence is
limited to few trials24–27, 35 with heterogeneous samples,
intervention components, and different levels of patient
empowerment (through self-management).29

The aim of this trial was to evaluate the effectiveness of an
intervention including self-monitoring of blood pressure plus
self-titration of antihypertensive medication (based on an in-
dividualized pre-arranged plan) and educational components
versus usual care (also with educational components) for
reducing blood pressure in poorly controlled hypertensive
patients in the primary care setting.

METHODS

Study Design

The ADAMPA study is a pragmatic, controlled, randomized,
non-masked clinical trial with two parallel arms. It took place
in a Valencia health district (Spain) and involved 36 family
doctors (27 of whom recruited patients from 15 primary
healthcare centers). The study protocol was published
elsewhere.36

Setting

The ADAMPA study took place in one health district of the
Valencia health system, serving a population of 345,000
inhabitants. This district is part of an extensive network of
public hospitals and primary healthcare centers, part of the
Spanish National Health System, which provides virtually
universal healthcare that is free at the point of service (except
for some co-payments for out-of-hospital medication). Re-
cruitment took place from July 2017 to June 2018, with a
follow-up of 12 months.

Participants

Patients with a diagnosis of hypertension in their electronic
medical record, aged 40 years and over, with uncontrolled
hypertension (mean BP reading on the reference arm of
systolic BP (SBP) > 145 mmHg or diastolic BP (DBP) >
90 mmHg on the baseline examination) and voluntarily
agreeing to join the study were eligible for inclusion (see
exclusion criteria in eMethods in the Appendix).

Randomization and Blinding

Family doctors recruited potentially eligible patients,
performed a preliminary examination, and obtained writ-
ten informed consent from participants. The sample was
randomized in a 1:1 ratio using a centralized online ran-
domization system to usual care or self-management. A min-
imization strategy37 was used to consider age, gender, SBP >
160mmHg, and comorbidities (diabetes, cardiovascular dis-
ease, stroke, and chronic kidney disease). A comprehensive
baseline examination was scheduled after randomization; a
few patients either dropped out beforehand or were excluded
because the examination revealed that they were ineligible and
had mistakenly been randomized (Fig. 1).

Intervention

In the intervention group, the family doctor established with
each patient a reference arm to measure blood pressure and an
individualized BP target. These individualized goals were
decided by the physician in conjunction with the patient,
who received the European Society of Hypertension (ESH)
and the European Society of Cardiology’s (ESC) 2013 guide-
lines for the management of hypertension38 (in force at the
time of recruitment) and then the 2018 update,39 released
during the study. They instructed participants on how to
proceed according to their BP measurements using a color
traffic light system (very high or very low readings required a
visit to the family physician’s practice, while readings above
target but below high limits required self-adjustment without
the need to contact any health professional, see Figure S1).
Participants also received written instructions with the medi-
cation self-adjustment plan (Figure S2). A member of the
research team recorded additional baseline data (not recorded
at the moment of inclusion), provided patients with a validated
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home blood pressure monitor (Omron M3 model HEM-7131-
E), and trained them in their use. Participants also received an
“Intervention group booklet” containing information and basic
recommendations for improving BP control, information to
correctly measure BP at home, BP targets, instructions on how
to proceed according to their BP, and monthly BP record
sheets for a 6-month period. They were asked to record their
BP twice a day for the first 7 days of each month, once in the
morning and once in the evening, plus all contacts with health-
care professionals for BP-related reasons (by phone, regular or
urgent consultation at the healthcare center, or hospital visits)
during that follow-up period. At the 6-month follow-up visit,
participants received newmonthly registration sheets to record
their BP values up to the 12-month time point. To reach their
target BP, each patient was given a self-management plan to
adjust medication when BP readings were above target, with
instructions for increasing the dose or adding new medication
if necessary (Figure S2). The design of the therapeutic plan
was at the discretion of the family doctor.
Participants proceeded to self-adjust, without any additional

contact with their family doctor, other health workers, or
coaches, when SBP or DBP was above the target for four or
more days of the first week of the month. The self-adjustment
had to be followed continuously until the following appoint-
ment with the doctor, which was 3 weeks after beginning the
self-adjusted regimen (entailing strong patient empowerment).
At the subsequent follow-up, a new tailored self-management
plan was provided. Apart from the intervention of self-adjust-
ment, all patients received routine hypertension care with

appointments and medication changes following the family
doctor’s criteria in the context of routine clinical practice. All
relevant concomitant care within the usual clinical practice
was at the discretion of the attending family physician.
Participants in the control group were informed by their

family doctor that they would continue their usual care. Next,
a member of the research team recorded additional baseline
data (not recorded at the moment of inclusion) and provided
patients with the “Control group booklet,” containing general
information and basic recommendations for improving BP
control, as well as monthly registration sheets to record BP-
related healthcare encounters during the two consecutive
follow-up periods (at 6 months and 12 months from baseline).
The control group received routine hypertension care with
appointments and medication changes following the family
doctor’s criteria in the context of routine clinical practice. As
in the intervention group, all relevant concomitant care within
the usual clinical practice was at the discretion of the family
doctor.

Outcomes

The primary outcome of the study was the adjusted mean
difference (AMD) in systolic blood pressure between the
intervention and control groups at 12 months. At baseline
(before randomization) and follow-up visits at the primary
care health center, at least two BP readings were taken in a
seated position, at 1- to 2-min intervals. If the first two read-
ings were substantially different (at least 10 mmHg, as

Figure 1 ADAMPA patient flow chart.
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recommended by the ESH/ESC guidelines38), an additional
reading was taken, and the mean value was calculated from the
two readings considered valid. These readings were taken by
the family physician using a validated home blood pressure
monitor (Omron M3 model HEM-7131-E).
Secondary outcomes included the following: (1) AMD in

DBP between the intervention and control groups at 12
months, (2) difference in the percentage of patients with
optimal control between groups at 12 months (general
recommendation and by age range, Table S1), (3) score
obtained in the EuroQol-5D quality of life questionnaire at
12 months, (4) behavioral changes (smoking, exercise, body
weight) between baseline and 12 months between the inter-
vention and control groups, (5) use of health services for
hypertension at 12 months, and (6) appearance of adverse
events during the study period.

Sample Size

A sample size of 382 patients was estimated in order to have
90% power to detect a 5 mmHg (SD 15 mmHg) difference in
SBP between groups (primary outcome) with a two-tailed
contrast and an alpha error of 0.05. This figure represents a
clinically relevant difference based on previous trials.23, 25, 26

We increased this figure to 458 participants (20% increase) to
account for possible dropouts and loss to follow-up. Recruit-
ment was interrupted after 1 year for reasons unrelated to the
study that affected some research family physicians (structural
changes in the health department, involving transfer of some
research doctors to other healthcare centers with assignment of
new patients that did not guarantee the adequate recruitment
and follow-up). Finally, 366 patients were randomized, and
312 completed follow-up, resulting in 84% power for the main
analysis.

Statistical Analysis

The analysis was performed on an intention-to-treat basis.
A descriptive analysis of the groups’ baseline character-
istics was performed using the χ2 test for categorical
variables and Student’s t-test for continuous variables.
We then estimated crude differences in SBP and DBP
readings, with their corresponding 95% confidence inter-
vals (CIs), between baseline and 12 months’ follow-up, as
well as the MDs and 95% CIs between groups in SBP and
DBP at 12 months. As pre-specified in the protocol, a
linear mixed-effects analysis was performed to compare
SBP between groups at 12 months. We adjusted for gen-
der, age, baseline SBP, obesity, and diabetes as fixed
effects, and for family physician as a random effect.
Visual inspection of the residual plots did not show any
major deviations from homoscedasticity or normality. The
analyses for the DBP (secondary outcome) were carried
out using similar techniques. We also estimated the pro-
portion of patients with optimal control at 12 months
using the overall recommendations (BP < 140/90 mmHg)

and the specific ones for age groups established in the
2018 ESH/ESC guidelines,39 as well as the difference in
proportions between groups.
Stratified analyses of between-group MD in SBP at 12

months, with their corresponding 95% CIs, were estimated
according to gender, age (40 to 64 years, 65 to 79 years, and
≥ 80 years), baseline SBP (< 160 mmHg vs ≥ 160 mmHg),
diabetes, other comorbidities (cerebrovascular disease, pe-
ripheral artery disease, chronic kidney disease, angina, or
acute myocardial infarction), diabetes plus baseline SBP
threshold, obesity, overweight/obesity, and obesity plus
baseline SBP threshold. Differences between groups at 12
months’ follow-up were estimated for several secondary
behavioral outcomes (smoking, obesity, sedentarism),
health-related quality of life, the use of health services,
and the incidence of adverse events during the study period.
In addition,we compared pharmacological treatments between

groups at the 12-month visit to provide additional information on
the differential therapeutic management between groups.
Two-sided p values of less than 0.05 were considered

significant. Analyses were performed using STATA version
14 and R version 3.6.0.

RESULTS

Of the 366 participants initially recruited, 312 (85.2%;
intervention n=156; control n=156) attended the 12-month
follow-up visit and contributed complete data for the pri-
mary outcome. Seven (1.9%) were excluded because they
had been mistakenly included, 23 (6.3%) dropped out of the
study, 12 (3.3%) were lost to follow-up, and 12 (3.3%) were
excluded for other reasons (inability to practice blood
pressure self-care, change of residence, primary care
doctor left study) (Fig. 1).
Participants’ baseline sociodemographic and clinical char-

acteristics were very similar between groups, except for sed-
entarism, which was more common in the intervention group
(Table 1). Overall, 46.8% were men, the mean age was 64.4
years old, and mean baseline SBP was 155.2 mmHg. Incom-
plete cases were similar to complete cases in terms of age, sex,
baseline SBP, and presence of diabetes and most other comor-
bidities; however, the participants with missing data had a
higher probability of kidney disease and were more likely to
be unemployed (Table S2).
Between baseline and 12 months, BP values decreased in

both groups, for both SBP (intervention: −19.0 mmHg; con-
trol: −16.1 mmHg) and DBP (intervention: −8.7 mmHg; con-
trol: −7.6 mmHg), resulting in an AMD in SBP at 12 months
(main analysis) of −2.9 mmHg (95% CI: −5.9, 0.1, p = 0.061),
and in an AMD in DBP of −1.9 mm Hg (95% CI: −3.7, 0.0, p
= 0.052) (Table 2).
The subgroup analysis (Fig. 2) suggested that the difference in

SBP within pre-specified subgroups of the intervention and
control arms was similar. However, the reduction was greater
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in patients with diabetes (MD −7.1 mmHg; 95% CI −14.1, −0.2;
p = 0.044).
According to ESH/ESC guidelines establishing good con-

trol of BP at values under 140/90 mmHg (Table S1) (42), the
percentage of patients who attained these targets at 12 months

was 55.8% in the intervention group versus 42.3% in the
control group (difference 13.5%; 95% CI 2.5%, 24.5%, p =
0.017). Applying the age-dependent recommendations, 12.8%
of participants were within the target BP range in the inter-
vention group, compared to 6.4% in the usual care group

Table 1 Baseline Characteristics of the ADAMPA Trial Patients (Complete Cases)

Total
(N=312)

Intervention (N=156) Control (N=156) p value

Men, n (%) 146 (46.8%) 70 (44.9%) 76 (48.7%) 0.50
Age, years, mean (SD) 64.4 (1.0) 64.8 (9.7) 63.9 (10.3) 0.40
Systolic blood pressure, mmHg, mean (SD) 155.2 (12.9) 155.2 (13.1) 155.2 (12.8) 0.96
Diastolic blood pressure, mmHg, mean (SD) 90.1 (8.0) 89.7 (7.9) 90.6 (8.1) 0.30
Body mass index, n (%)
Normal (18–24 kg/m2) 48 (15.3%) 26 (16.7%) 22 (14.1%) 0.68
Overweight (25–30 kg/m2) 133 (42.6%) 63 (40.4%) 70 (44.9%)
Obese (≥30 kg/m2) 130 (41.7%) 66 (42.3%) 64 (41.0%)

Body mass index, mean (SD) 29.8 (4.9) 29.9 (5.2) 29.6 (4.7) 0.67
Level of education, n (%)
No qualification 20 (6.4%) 13 (8.3%) 7 (4.5%) 0.53
Primary education 128 (41.0%) 64 (41.0%) 64 (41.0%)
Secondary education 103 (33.0%) 51 (32.7%) 52 (33.3%)
University degree or higher 61 (19.6%) 28 (18.0%) 33 (21.6%)

Marital status, n (%)
Single 21 (6.7%) 9 (5.8%) 12 (7.7%) 0.41
Married 216 (69.2%) 105 (67.3%) 111 (71.2%)
Divorced 28 (9.0%) 18 (11.5%) 10 (6.4%)
Widowed 47 (15.1%) 24 (15.4%) 23 (14.7%)

Employment status, n (%)
Permanent work 93 (29.8%) 43 (27.6%) 50 (32.1%) 0.19
Temporary work 6 (1.9%) 3 (1.9%) 3 (1.9%)
Housewife 36 (11.5%) 17 (10.9%) 19 (12.2%)
Unemployed 18 (5.8%) 14 (9.0%) 4 (2.5%)
Pensioner 159 (51.0%) 79 (50.6%) 80 (51.3%)

Smoking, n (%) 64 (20.5%) 28 (18.0%) 36 (23.1%) 0.26
Sedentarism, n (%) 138 (44.2%) 78 (50.0%) 60 (38.5%) 0.040
HRQoL (EQ5D), mean (SD) 0.85 (0.20) 0.85 (0.23) 0.86 (0.17) 0.48
Comorbidities, n (%)
Diabetes 75 (24.0%) 38 (24.4%) 37 (23.7%) 0.90
Cerebrovascular disease 10 (3.2%) 4 (2.6%) 6 (3.9%) 0.52
Angina 2 (0.6%) 1 (0.6%) 1 (0.6%) 1.00
Acute myocardial infarction 4 (1.3%) 3 (1.9%) 1 (0.6%) 0.31
Peripheral artery disease 5 (1.6%) 2 (1.3%) 3 (1.9%) 0.65
Chronic kidney disease 18 (5.8%) 9 (5.8%) 9 (5.8%) 1.00

Years from onset of hypertension, mean (SD) 11.1 (9.3) 11.1 (9.6) 11.0 (9.0) 0.92
N antihypertensive drugs, mean (SD) 1.8 (0.9) 1.9 (0.9) 1.8 (0.9) 0.43
N concomitant treatmentsa, mean (SD) 2.35 (2.3) 2.25 (1.9) 2.5 (2.5) 0.43
Home blood pressure monitoring, n (%) 87 (27.9%) 38 (24.4%) 49 (31.4%) 0.17

SD, standard deviation; HRQoL, health-related quality of life; EQ5D, EuroQol 5D-3L
aIn addition to antihypertensive medications

Table 2 Systolic and Diastolic Blood Pressure (mmHg), Crude and Adjusted, at Baseline and 12 Months’ Follow-up

Blood pressure Mean reduction from baseline
to 12 months

Mean difference between groups:
at 12 months

Baseline 12 months

Systolic blood pressure
Intervention 155.2 (153.1, 157.2) 136.2 (134.0, 138.4) −19.0 (−21.7, −16.2) −3.0 (−6.2, 0.3)

p = 0.071Control 155.2 (153.2, 157.3) 139.2 (136.8, 141.6) −16.1 (−18.5, −13.6)
Diastolic blood pressure
Intervention 89.7 (88.4, 90.9) 80.9 (79.5, 82.3) −8.7 (−10.2, −7.2) −2.1 (−4.2, 0.0)

p = 0.049Control 90.6 (89.3, 91.9) 83.0 (81.5, 84.6) −7.6 (−9.0, −6.1)
Systolic blood pressure, adjusteda
Intervention 136.1 (135.2, 137.0)b −2.9 (−5.9, 0.1)

p = 0.061Control 139.1 (138.3, 140.0)b

Diastolic blood pressure, adjusteda
Intervention 80.9 (80.2, 81.5)b −1.9 (−3.7, 0.0)

p = 0.052Control 83.1 (82.4, 83.7)b

aAdjusted for sex, age, baseline systolic blood pressure, obesity, diabetes (fixed effects) and general practitioner (random effect)
bMean prediction from the fitted model
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(difference 6.4%; 95% CI 0.0%, 12.9%; p = 0.055).
Regarding behavioral factors and quality of life (Table S3),

no differences were observed for sedentarism, smoking, obe-
sity, or EQ5D score.
There was an increase in antihypertensive drugs prescrip-

tion in both groups at 12 months, but this was significantly
more pronounced in the intervention group (Table S4), with
an average of 0.24 more prescriptions (95% CI 0.03, 0.46; p
= 0.027) compared to the control group. Fifty-eight percent
of patients in the intervention group self-adjusted their
medication at least once during the 12-month follow-up
(either increasing doses or adding a new medication)
(Table S5).
Regarding hypertension-related health services utilization

(Table S6), no significant differences between groups were
found over the 12-month follow-up. Only a few consultations
were needed in addition to the protocolized follow-up visits,
with no differences between groups.
Very few adverse events were reported during the follow-

up, with no apparent differences between groups. Table 3
details those that could potentially be related to arterial hyper-
tension, antihypertensive treatments, and/or the intervention,
as well as serious adverse events, defined as any clinical event
requiring hospitalization, endangering the patient’s life, or
having an otherwise substantial impact on the patient’s health,
as determined by the researcher.

Figure 2 Mean difference in systolic blood pressure between intervention and control groups at 12 months’ follow-up by pre-specified
subgroups. CI, confidence interval; SBP, systolic blood pressure. aOther comorbidities include cerebrovascular disease, peripheral artery

disease, chronic artery disease, chronic kidney disease, angina, and acute myocardial infarction.

Table 3 Adverse Events During the 12-Month Follow-up

Intervention,
N=156
n (%)

Control,
N=156
n (%)

Adverse events potentially related to hypertension, antihypertensive
treatment and/or intervention
Syncope due to hypotension 2 (1.28%) 1 (0.64%)
Hypotension 3 (1.92%) 0 (0.00%)
Swelling of legs and/or ankles 0 (0.00%) 3 (1.92%)
Heart arrhythmia 1 (0.64%) 1 (0.64%)
Hospitalization due to hydro

electrolytic disorder potentially
associated with ARBs treatment

1 (0.64%) 0 (0.00%)

Heart palpitations 1 (0.64%) 0 (0.00%)
Transient ischemic attack 0 (0.00%) 1 (0.64%)

Serious adverse eventsa

Breast cancer 2 (1.28%) 1 (0.64%)
Melanoma 0 (0.00%) 1 (0.64%)
Prostate cancer 0 (0.00%) 1 (0.64%)
Paroximal supraventricular

tachycardiab,c
0 (0.00%) 1 (0.64%)

Acute pyelonephritisb 1 (0.64%) 0 (0.00%)
Hospitalization due to hydro

electrolytic disorder potentially
associated with ARBs treatment

1 (0.64%) 0 (0.00%)

aDefined as any clinical event requiring hospitalization, endangering
the patient’s life, or having an otherwise substantial impact on the
patient’s health, as determined by the researcher. These may be related
or unrelated to hypertension, antihypertensive treatment, and/or
intervention
bAdverse event that required hospitalization. ARBs, angiotensin receptor
blockers
cThis adverse event is also included under the category “Adverse events
potentially related to hypertension, antihypertensive treatment and/or
intervention”
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DISCUSSION

The ADAMPA trial assessed the effectiveness of an interven-
tion combining home blood pressure self-monitoring plus self-
titration of antihypertensive medication (based on an individ-
ualized pre-arranged plan) and educational components versus
usual care (also with educational components) in poorly con-
trolled hypertensive patients. Our study did not show differ-
ences in the reduction of systolic blood pressure at 12 months
(primary outcome) for the self-management intervention as
compared to an educational-only intervention; however, the
percentage of patients achieving good control at 12 months
was higher in the intervention group compared to controls.
Subgroup analyses for the primary outcome measure, though
underpowered, showed consistent results, suggesting greater
reductions in high-risk patients such as people with diabetes or
with SBP above 160 mmHg. There was no evidence of
between-group differences in adverse events, health services
utilization, health-related quality of life, or behavioral
changes, except for a reduction of the proportion of sedentary
people in the intervention group (albeit with no differences
with the control group at 12 months’ follow-up).
Several systematic reviews have assessed home blood pres-

sure monitoring, although results have been heterogeneous, in
part due to the combination with other co-interventions.13, 17,
18, 40, 41 In general, HBPM alone has little or no effect for
lowering BP or improving control, but combined with other
co-interventions it can lead to relevant BP reductions,17, 29 at
least in the short term. The ADAMPA trial results are consis-
tent with similar studies carried out in the UK National Health
Service23, 25, 26 confirming that interventions combining
HBPM, individualized BP targets, and medication self-
titration are more effective than usual care for reducing SBP,
even in different settings and with heterogeneous patients,
doctors, and organizational schemes, and especially with dif-
ferent very degrees of patient empowerment. The absence of
telemonitoring also differentiates the ADAMPA trial from the
UK studies,23, 25, 26 where telemonitoring was used in all but
one of the TASMINH4 trial arms,23 which showed similar BP
reduction compared to the telemonitoring arm.
The absolute adjusted mean difference in BP (−2.9 mmHg for

SBP and −1.9mmHg for DBP) found in the ADAMPA trial falls
in the lower range of similar studies,23, 25, 26 but these values still
represent a relevant reduction in the risk of stroke and cardiovas-
cular disease.7 In fact, a meta-analysis showed that similar blood
pressure reductions (SBP −3.6 mmHg, DBP −2.4 mmHg) were
associated with a 14% reduction in total cardiovascular events, a
28% reduction in strokes, and a 25% reduction in cardiovascular
deaths after 5 years of follow-up.42 Moreover, these BP reduc-
tions entailed a higher increase in the percentage of patients
achieving good control at 12 months in the intervention group
compared to controls (55.8% vs 42.3%). And, importantly, these
differences were achieved with no increase in adverse events,
decrease in quality of life, or intensification of health services
utilization (beyond the increase in antihypertensive medication).

Beyond the aforementioned, it is key for an appropriate interpre-
tation of our findings to note that the self-management interven-
tion assessed in the present study differs from similar previous
studies23–27, 35 in that it involved a high level of patient empow-
erment (mainly through self-adjustment of medication, without
any kind of coaching/support), and was carried out in conditions
of routine clinical practice, with no requirement of additional
technological, human resources or health services use.
Because no other relevant changes were detected, the

effect of self-monitoring may have been mediated by the
intensification of antihypertensive medication, arising
from doctors’ and patients’ sharpened awareness of indi-
vidualized BP targets, the regular home monitoring of
their attainment, and the self-adjustment of treatment in
response to high BP values (in fact, additional to the
medication changes made by the physicians as part of
their routine clinical practice, 58% of patients self-
adjusted their medication at least once without any addi-
tional contact with their family doctor). In this sense, the
intervention would act mainly by reducing therapeutic
inertia43 because of the patient’s more active role. Alter-
native (or complementary) explanations could include an
increase in patient adherence (a potential effect of HBPM
according to one meta-analysis40), changes in other var-
iables not available in this study (such as salt or alcohol
intake), or the reduction of sedentary behaviors.
Regarding secondary outcomes, we did not find differences

between groups at 12 months in smoking, obesity, or sedentar-
ism. We likewise found no differences in the use of health
services, although this result is mediated by its context within a
clinical trial with planned visits (for example, patients in the
intervention group had to go to the practice in the following
weeks after each treatment self-adjustment). In any case, and in
addition to an extension of the follow-up to 24 months, we have
planned qualitative studies (focus groups with doctors, nurses,
and patients) and utilization studies (including aspects of inertia,
adherence, and cost-effectiveness) based on data obtained from
the electronicmedical record, whichmay broaden our knowledge
about the effectiveness, acceptability, and mechanisms of action
of the intervention evaluated in our context.
Finally, the intervention was not associated with an in-

crease in adverse events. Nevertheless, the frequency of
hypotensive syncope seemed higher in the intervention
group, although the extremely low figures do not allow
for comparisons between groups. This should be further
studied in larger trials.
The ADAMPA trial has some limitations. First, we had to

stop recruiting patients prematurely for reasons unrelated to the
study. Although the sample size obtained was sufficient to
detect significant differences in the main analysis, the limited
sample size reduces the accuracy of the estimates. Second, the
ADAMPA trial is a non-masked study wherein both the
patients and the research team knew the assigned group, en-
abling the presence of information biases such as the Haw-
thorne effect (patients modifying their behavior in response to
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their awareness of being observed), social desirability bias
(patients overreporting positive behaviors or underreporting
undesirable ones), and performance bias (physicians modifying
their behavior). Third, throughout the study, doctors became
familiar with the components of the intervention, and it is
possible that they extended some of these components (e.g.,
fixing individualized BP targets) to the control group; this
contamination bias would tend to skew the intervention effect
towards the null. Fourth, the ADAMPA trial was underpowered
to detect differences in clinical outcomes, but BP reduction is an
excellent surrogate endpoint in hypertensive patients and is very
well correlated with reductions in morbidity and cardiovascular
mortality.7, 44, 45 Fifth, our study used strict inclusion criteria—
for example, excluding correctly controlled hypertensive
patients, who account for approximately half of the population
with hypertension— and the generalization of its results to this
patient population warrants caution.

CONCLUSIONS

Self-management of blood pressure including home blood pres-
sure monitoring, educational components, and patients’ self-
titration of antihypertensive medication based on an individual-
ized pre-arranged plan in the primary care setting may be a
promising strategy for reducing blood pressure compared to
usual care at 12 months of follow-up, without increasing health-
care utilization or adverse events. Our results suggest that, in the
context of routine clinical practice, high-level patient empow-
erment strategies based on self-adjustment of antihypertensive
treatments, with a pre-agreed plan and, without the need of
additional medical visits (except in specific cases), the involve-
ment of health professionals or health coaches, or the use of
additional resources, may have relevant potential implications
for both primary care practice and the health system as a whole.

Supplementary Information The online version contains supple-
mentarymaterial available at https://doi.org/10.1007/s11606-022-
07791-z.
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