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1  | INTRODUC TION

Hypertension is one of the main risk factors for mortality and mor-
bidity from cardiovascular (CV) diseases, renal failure, and cognitive 
decline.1 Epidemiological studies have shown that more than one-
third of adults in France and other developed countries are hyper-
tensive.2 Reducing blood pressure (BP) levels by modifying lifestyle 

behaviors and using antihypertensive drugs should improve BP con-
trol and decrease-related morbidity and mortality.3 European guide-
lines recommend a BP target under 140/90 mm Hg for most patients 
with uncomplicated hypertension.4 Nevertheless, more than 50% of 
hypertensive people do not have their BP controlled.2 In addition, a 
large proportion of adults are unaware of their hypertension, espe-
cially in France.2
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Abstract
Home blood pressure monitoring (HBPM) is increasingly being promoted in hyper-
tension guidelines to improve hypertension management. Possessing a HBPM device 
could improve blood pressure (BP) control and prognostic impact. The aims of this 
study were to estimate the possession rate of HBPM devices in the French popu-
lation and in hypertensive adults, and to investigate the determinants of possess-
ing such devices at home. Cross-sectional analyses were performed using data from 
the Esteban survey, which comprised a representative sample of the French popu-
lation. Among the 2,054 study participants, 673 had hypertension. Of these, 385 
were aware they had it. Weighted logistic regressions were performed to investigate 
the factors (socioeconomic, clinical, drug treatment, and healthcare visits) associated 
with possessing a HBPM device. 20.9% of the study sample, 42.1% of those with 
hypertension, and 54% of those aware of their hypertension, possessed a HBPM 
device. Female gender (OR = 2.03, 95%CI [1.46; 2.60]), smoking (OR = 2.33, 95%CI 
[1.51; 3.15]), antihypertensive drugs (OR = 1.75, 95%CI [1.06; 2.44]), general prac-
titioner (GP) visits (OR = 3.28, 95%CI [1.84; 4.68]), and diabetes (OR = 0.41 95% CI 
[0.14; 0.68]) were associated with possessing a HBPM device among those aware 
of their hypertension. Over 20% of the study population possessed a HBPM device 
at home. This proportion rose to one in two in those aware or their hypertension. 
Among the latter, possessing a device was positively associated with female gender, 
GP visits, and antihypertensive drug use. Increasing possession of HBPM devices in 
the hypertensive population could foster better management of the condition.
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Hypertension diagnosis in France is based on clinical measures 
of BP, even though confirmation using ambulatory measurements is 
recommended, especially before starting antihypertensive therapy.5 
Many previous studies have highlighted that Home Blood Pressure 
Monitoring (HBPM) is useful in improving BP control, treatment ad-
herence, the detection of white coat and masked hypertension, and 
prognosis.6-10 Consequently, European and French guidelines sug-
gest the use of HBPM in the diagnosis and therapeutic management 
of hypertension.4,5

In a study in the United Kingdom, over 30% of aware hyper-
tensive patients reported HBPM and 60% performed it at least 
monthly.11 In a Canadian study, these proportions were higher, with 
approximately 70% of aware hypertensive patients reporting they 
had measured their BP at home during the previous 12 months.12

The use of self-measuring devices has increased significantly 
over the past several years and physicians increasingly recommend 
their use for monitoring hypertension in their patients. While sev-
eral studies have described the frequency of HBPM possession in 
treated hypertensive patients, few have evaluated this proportion in 
untreated hypertensive patients and none have evaluated this pro-
portion in the general population. In addition, very few studies have 
identified the determinants of HBPM possession in a representative 
sample of the French population.

The aims of the present study were to estimate the proportion 
of HBPM device possession in the French general population, espe-
cially in hypertensive adults, and to investigate the determinants of 
possessing such a device in adults aware of their hypertension. To 
ensure comparability with previous studies, we have chosen to focus 
on people who are aware of their hypertension for the study of de-
terminants, since people who discovered their hypertension status 
at the time of the health examination in our study have a different 
profile and probably make little use of these devices.

2  | METHODS

2.1 | Study design

The probability of study inclusion for the 3021 participants initially 
included in ESTEBAN was calculated in order to ensure that the 
study sample was representative of the French population.

The protocol of the Esteban survey has been previously pub-
lished.13,14 The design of the Esteban survey was multistage strat-
ified random sample at three degrees. The first stage of sampling 
involved random selection of urban units stratified on eight large 
regions and on the degree of urbanization. At the second level, 
households were randomly selected by telephone sampling. The 
concerned households composed of at least one adult aged 18 to 
74 years. At the third level, a single individual was selected among 
the eligible household members according to Kish's method.15

This complex survey design was taken into account in the esti-
mation of the initial weighting applied to each person who partici-
pated in the first visit. This weighting corresponded to the number 

of eligible persons in the household, multiplied by the inverse of the 
probability of drawing from the household and by the inverse of the 
probability of drawing from the primary unit. To account for adults 
who withdrew the study between the first visit and the health exam-
ination, a non-response correction was performed using the score 
method. Finally, a recalibration was made using the margin calibra-
tion method. Calibration was performed using the SAS macro pro-
gram CALMAR (CALibration on MARgins). The margins used in the 
calibration were taken from the 2012 Census of Population and were 
based on the following data: age, sex, diploma of the household ref-
erence person and whether the reference person lived in a couple or 
not and period of data collection. The study was registered with the 
French National Agency for Medicines and Health Products Safety 
(No. 2012-A00456-34) and was approved by the French Advisory 
Committee for Protection of Persons in Biomedical Research.

2.2 | Data sources

Esteban was a cross-sectional national health study, carried out in 
France between 2014 and 2016, on a representative sample of the 
French adult population. The study protocol has been published else-
where.13,16,17 One of Esteban's objectives was to investigate chronic 
diseases and vascular risk factors. The study design used three-stage 
stratified random sampling. Data were collected during a home visit 
using a face-to-face questionnaire. In a subsequent step, a health 
examination was performed in a medical center or at home, and 
participants completed a self-administered questionnaire. Finally, all 
individual data were matched with data from the SNDS (Système na-
tional de données de santé) database which contains comprehensive 
individual data on all outpatient services and treatments reimbursed 
by the French universal health insurance system.18

2.3 | Study population

The number of adult participants initially included in Esteban be-
tween April 2014 and March 2016 was 3,021. However, after par-
ticipant withdrawals, only 2,054 had a clinical examination with valid 
BP values and responded to a question (see below) about possessing 
a HBPM device at home. Of the latter, 673 participants were hyper-
tensive and among them, 385 were aware they had hypertension (ie, 
answered “yes” to at least one of the two following questions: “Has 
a doctor ever told you that your blood pressure is too high?” and as 
“Have you ever had hypertension?” (Figure 1).

2.4 | Blood pressure and hypertension

During the health examination, BP was measured with an Omron 
705-IT BP monitor on the right arm using a cuff adapted to the arm 
circumference. Measurements were taken 30 minutes after a blood 
sample was taken and again after 5 minutes of rest, without changing 
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position. Each time, three measurements were made, 1 minute apart. 
The systolic BP (SBP) and diastolic BP (DBP) for each person equaled 
the average of the final two measurements. People who did not 
have at least two BP measurements were excluded from the analy-
sis. Prevalent hypertension was defined as systolic BP ≥ 140 mm Hg 
and/or mean diastolic BP ≥ 90 mm Hg and/or taking antihyperten-
sion treatment.4

2.5 | Home blood pressure monitoring

The question about HBPM device possession was as follows: “Do 
you have a device for measuring blood pressure at home?”

2.6 | Treatment with antihypertensive drugs

Antihypertensive drugs were identified according to the Anatomical 
Therapeutic Chemical (ATC) codes of the medications delivered to 
each participant as follows: beta blockers (ATC codes C07, exclud-
ing C07AA07, C07AA12, and C07AG02); agents acting on the renin-
angiotensin system (ATC codes C09); thiazide diuretics (ATC codes 
C03, excluding C03BA08 and C03CA01); calcium channel antago-
nists (ATC codes C08); and miscellaneous antihypertensive drugs 
(ATC codes C02, excluding C02KX01).

In participants with self-reported hypertension, treatment with 
medications having the above codes was attributed to hypertension. 

For those who did not report hypertension but who had medications 
with these codes, medical doctors searched for another indication 
for their delivery (eg, heart failure and migraine).

Hypertensive individuals were considered treated if they had at 
least one delivery of antihypertensive drugs in the 6 months preced-
ing study inclusion.

2.7 | Adherence to antihypertensive therapy

Adherence to treatment was defined as the proportion of days cov-
ered (PDC) by antihypertensive treatment between the first treat-
ment delivery in the 12 months preceding the clinical examination 
and the date of examination itself. In order to calculate the PDC, we 
first multiplied the number of deliveries of hypertensive medication 
by the number of pills delivered on each occasion, then divided the 
result by the number of pills taken each day, and then divided this 
new value by the number of days between the first treatment de-
livery and the date of examination. For participants prescribed dual 
therapy, only one tablet was counted per day. A patient was consid-
ered adherent if the PDC was greater than 80%.19

2.8 | GP and cardiologist visits

The notion of GP and cardiologist visits was defined as at least one 
visit during the year preceding the clinical examination. The number 

F I G U R E  1   Flowchart of Esteban study 
2014-2016



     |  2207VALLÉE et al.

of GP and cardiologist visits for each participant was recorded using 
healthcare service reimbursement data from the SNDS database, for 
the 12 months preceding the clinical examination to the date of the 
examination itself.

2.9 | Socioeconomic status

Sociodemographic and socioeconomic data were collected by a 
questionnaire administered face to face during the home visit. 
Education level was recorded according to the International 
Standard Classification of Education (ISCED)20 and then classified 
into three levels: low: high school diploma or less (≤ 13 years of edu-
cation); moderate: university undergraduate degree (14-16 years of 
education); and high: postgraduate degree (≥17 years of education). 
From the baseline (ie, home visit) questionnaire, we used the fol-
lowing sociodemographic variables: marital status (ie, single (single/
separated/widowed or divorced) and in a couple (whether married 
or not)); household income (ie, <1900; 1900-3100; >3100 euros per 
month).

2.10 | Covariates

Weight and height were measured during the health examination 
(using a stadiometer fixed to a wall and a Tanita scale with digital 
read-out, respectively). BMI—calculated as body weight (kg) di-
vided by the square of height (m)—was categorized as normal (<25), 
overweight (25-30), and obese (>30). In terms of tobacco use, par-
ticipants were classified as current smokers or non-smokers (ie, pre-
viously or never smoked).

The DASH-style diet, developed by Fung et al, was used to mea-
sure dietary patterns. It includes 8 dietary components which may 
be increased (fruits, vegetables, legumes, whole grains, and low-fat 
dairy) or decreased (salt, sweetened beverages, red and processed 
meats).21 The final DASH score ranged from 8 to 40 in our study 
population, classified into high (DASH > 25), moderate (between 20 
and 25), and low (<20).

Physical activity was assessed using the French version of Recent 
Physical Activity Questionnaire (RPAQ).22 Physical activity level was 
classified as low (0-2), moderate (3-4), or high (5-6).

Hypercholesterolemia was considered if a participant had at 
least one delivery of cholesterol-lowering treatment in the 6 months 
preceding study inclusion or if the LDL-cholesterol level ≥ 1.6g/L. 
Diabetes was also considered by taking into account medical diag-
nosis, treatment, or a fasting glucose ≥ 7 mmol/L.

Chronic kidney disease (CKD) was defined as known protein-
uria or decreased renal function (creatinine clearance  <  60  mL/
min, calculated using the Cockcroft-Gault equation) for more than 
3 months,23 or chronic kidney disease diagnosed by biopsy or renal 
ultrasound and confirmed by a nephrologist. Having had a stroke, 
heart failure, peripheral artery disease, myocardial infarction, and/or 
angina pectoris were all defined as previous CV events.

2.11 | Statistical analysis

Descriptive analysis was performed for the entire study sample 
and for each gender using weighted counts and percentages or 
mean ± standard deviation (SD) for quantitative variables, and fre-
quency and percentages for categorical variables. For categorical 
variables, we used the weighted Pearson's chi-square test or Fisher's 
exact test where applicable. Continuous quantitative variables 
were analyzed using Student's (independent) t test and the Mann-
Whitney test when normal or abnormal distribution was assumed, 
respectively. All analyses were weighted to take into account the 
probability of inclusion and non-participation bias.

Correlations between possessing a HBPM device and its determi-
nants were performed by weighted logistic regression in participants 
aware of their hypertension. All determinants with a P-value <  .10 
and all socioeconomic factors were considered for inclusion in the 
multivariate logistic regression model. The sub-population of those 
aware of their hypertension was selected because they were more 
likely to possess a self-monitoring device than persons unaware of 
their condition. The results of the logistic regression analyses were 
reported as odds ratios (ORs) with corresponding 95% confidence 
intervals (95% CI). All tests were 2-sided. A P-value < .05 was con-
sidered statistically significant. Statistical analyses were performed 
using SAS software (version 9.4; SAS Institute).

3  | RESULTS

One in five (20.9%) participants in the study sample possessed a 
HBPM device. This value was 42.1% for hypertensive participants 
compared with 11.1% for the normotensive participants, P < .0001. 
The proportion of possession was also higher for those aware of their 
hypertension than those unaware of it (54.0% vs 27.0%, P < .0001). 
Among the former, the possession was higher in treated participants 
than those not treated (59.3% vs 44%, P = .004). No significant dif-
ference in possession was observed between treated controlled hy-
pertensive participants and their treated uncontrolled counterparts 
(59.4% vs 59.2%, P = .975) and between adherent and non-adherent 
(59.6% vs 59.1%, P = .942) (Figure 2).

The characteristics of the 385 participants aware of their hyper-
tension are displayed in Table 1.

Prevalence of previous CV events was higher in HBPM device 
owners than in non-owners (13.7% vs 7.1%, P = .036). Furthermore, 
the former were older (61.4 years vs 58.4 years, P < .0001) and had 
a higher DASH score (34.6% vs 22.3% for the “high” classification, 
P  =  .034). However, they were less likely to have diabetes (14.6% 
vs 27.1%, P =  .003). Owners visited their GP more than non-own-
ers (97.4% vs 89.4%, P  =  .001) but no significant difference was 
observed for consultations with cardiologists (12.7% vs 15.7%, 
P = .399) (Table 1).

Participants aware of their hypertension who possessed a HBPM 
device were more frequently treated than non-owners aware of their 
hypertension (71.7% vs 57.7%, P  =  .004). However, no difference 
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was observed regarding adherence to treatment (41.0% vs 40.5%, 
P = .942) and control of hypertension (48.1% vs 47.9%, P = .975) be-
tween the same two groups (Table 1).

In logistic regression, female gender (OR  =  2.03, 95%CI [1.46; 
2.60], P  =  .022), current smoking (OR  =  2.33, 95%CI [1.51; 3.15], 
P  =  .007), antihypertensive drug treatment (OR  =  1.75, 95%CI 
[1.06; 2.44], P = .048), and GP visits (OR = 3.28, 95%CI [1.84; 4.68], 
P = .006) were all positively associated with possessing a HBPM de-
vice. Diabetes (OR = 0.41, 95%CI [0.14; 0.68], P = .006) was nega-
tively associated with possession. Neither education nor income was 
significantly associated with possessing a HBPM device (Table 2).

4  | DISCUSSION

One in five (20.9%) participants in the overall study sample pos-
sessed a HBPM device. This value was 42.1% for those with hyper-
tension, 54% for those aware they had the condition, and 59.3% for 
those who were both aware and were being treated. Female gender, 
current smoking, GP visits, and antihypertensive treatment were the 
main factors associated with possessing a device among participants 
aware of their hypertension.

European and French guidelines suggest the use of HBPM in the 
diagnosis and therapeutic management of hypertension.4,5 Several 
evidences have been shown for the emergent role of HBPM use in 
hypertension management. HBPM can be used to identify specific 
hypertension, as white coat hypertension and masked uncontrolled 
hypertension.24 HBPM presents many advantages such as a large 
number of measurements, an usual environment of each individ-
ual, more reproducible measurements than office BP, closer asso-
ciation with preclinical organ damage and CV events than office BP, 
improvement of hypertension control rate, and compliance with 
drugs.25 Hypertension awareness remained one of the main deter-
minant of HBPM use.26 Moreover, adults using HBPM were more 
likely to have diagnosed, treated and controlled hypertension and 
this, in specific population presenting comorbidities.27

In the French Flahs survey in 2012, 21% of the study popula-
tion and 41% of participants aware of their hypertension and being 
treated for it, had a HBPM.28 Our study showed that this rate did not 
increase over time between 2012 and 2015 in the French general 
population. However, it did increase in hypertensive people aware of 
their condition (59.1% in our study vs 41% in the 2012 Flahs survey). 
In France, a growing number of health professionals are proposing 
HBPM to their hypertensive patients.8 We found a positive associ-
ation between visiting a GP and possessing a HBPM device among 
those aware of their hypertension. This highlights the importance of 
health professionals, and especially GP, in the management of this 
condition. Nevertheless, there is significant room for improvement.

Simply possessing a HBPM device is not enough; it must also be 
used and data must be shared with medical doctors.8,28,29 Although 
participants in the Esteban study were asked about possessing (or 
not) a HBPM device, no data were collected on whether they used 
them. This could explain the absence of expected relationships be-
tween adherence to treatment and control of hypertension. Other 
specific surveys could be developed to study the percentage of 
HBPM data provided by patients to health professionals.

The rates of HBPM device possession in studies for other 
countries range from 24% to 70% among participants with hyper-
tension.11,30-32 Furthermore, between 50% and 73% of those with 
a device purchased it without a physician's advice and were not 
trained by a health professional about how to use it.30

In our study, there was no difference in mean systolic BP or 
BP control rates between hypertensive patients aware of their 
condition who possessed a HBPM device and those without one. 
However, this result should be interpreted with caution considering 
the higher proportion of patients treated—in particular those taking 
several concomitant antihypertensive drugs—who owned a HBPM 
device. It is therefore likely that hypertensive patients with a device 
had higher initial BP levels than those with no device. However, no 
data on this were collected in Esteban.

In our study, there was no difference in adherence to antihy-
pertensive therapy between hypertensive patients aware of their 

F I G U R E  2   Possession rate of home blood pressure monitoring device among the different subgroups investigated
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Aware of hypertension

Total
N = 385

HBPM
N = 221

No HBPM
N = 164 P value

Age 60.0 (9.1) 61.4 (8.0) 58.4 (9.9) <.0001

SBP 145 (19) 144 (19) 145 (18) .621

DBP 85 (11) 84 (10) 87 (11) .008

Controlled hypertensiona  48.0% 48.1% 47.9% .975

Gender (female) 47.4% 55.5% 37.9% .0005

BMI 29.0 (6.1) 28.5 (5.4) 29.6 (6.8) .094

BMI class

Normal 25.3% 24.8% 25.9% .489

Overweight 39.4% 42.0% 36.3%

Obese 35.3% 33.2% 37.8%

Diabetes 20.3% 14.6% 27.1% .003

Hypercholesterolemia 36.8% 40.2% 32.6% .137

CKD 4.5% 5.8% 3.0% .192

Previous CV events 10.7% 13.7% 7.1% .036

Income

Low 31.2% 31.6% 30.8% .181

Moderate 37.9% 33.0% 41.4%

High 31.8% 35.4% 27.8%

Education

Low 21.4% 26.5% 15.6% .064

Moderate 59.8% 56.3% 63.7%

High 18.8% 17.1% 20.7%

DASH score

Low 25.1% 22.6% 28.0% .034

Moderate 46.0% 42.8% 49.7%

High 28.9% 34.6% 22.3%

Physical activity

Low 37.9% 37.5% 38.5% .301

Moderate 56.0% 58.2% 53.5%

High 6.1% 4.4% 8.0%

Living in a couple 73.8% 79.5% 67.0% .005

Treatment for hypertension 
(yes)

65.2% 71.7% 57.7% .004

Number of antihypertensive drugs

0 34.8% 28.3% 42.3% .010

1 37.4% 40.9% 33.3%

2 or more 27.8% 30.8% 24.4%

Adherencea  40.8% 41.0% 40.5% .942

Tobacco

Current 13.0% 15.2% 10.4% .010

No 87.0% 84.8% 89.6%

GP visit 93.7% 97.4% 89.4% .001

Cardiologist visit 14.1% 12.7% 15.7% .399

Abbreviations: BMI, body mass index; CKD, chronic kidney disease; CV, cardiovascular; DBP, 
diastolic blood pressure; GP, general practitioner; HBPM, home blood pressure monitoring; SBP, 
systolic blood pressure.
aOnly estimated in treated patients. 

TA B L E  1   Characteristics of adult 
participants aware of their hypertension 
according to HBPM device possession
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condition who possessed a HBPM device and those without one. 
Nevertheless, in other studies, HBPM use was associated with 
increased adherence to antihypertensive treatment33 and may 
therefore have led to greater hypertension control.34-36 However, 
a recent meta-analysis of interventions to improve medication 
adherence showed that HBPM had no major effect on treatment 
adherence (HBPM vs. no HBPM, effect size: 0.381 vs. 0.216, 
P = .160).37

In previous studies, HBPM had a marginal effect on BP when 
used in the absence of other interventions such as patient educa-
tion, counseling by nurses or pharmacists, and telecounseling.33,38,39 
Finally, interventional studies showed that HBPM was not associated 
with improved BP control in patients with frequent medical visits.40

Home blood pressure monitoring is already considered a bet-
ter predictor of cardiovascular risk than clinical measurements.41,42 
Importantly, HBPM devices are less expensive than 24H ambula-
tory blood pressure monitors (ABPM) and are much more accept-
able to patients for the management of their hypertension.43,44 
The use of HBPM devices could enhance the management of hy-
pertension and reduce both health costs and the frequency of pri-
mary care consultations, by improving patients’ perception of health 
management.36,45-47

Diabetes was associated with fewer HBPM device possession 
in our study. The association between diabetic status and HBPM 
possession rate remains unclear with studies showing no signifi-
cant association48,49 or positive association among US adults26 and 
among male US veterans.50 Although diabetic patients could be 
more natural candidates for HBPM possession due to their experi-
ence with self-monitoring blood glucose, one possible explanation 
could be that, in our study, health practitioners place much more 
emphasis on glycaemic control than on BP control in the promotion 
of one monitoring device for hypertensive and diabetic patients. In 
France, HBPM is not reimbursed whereas it is the case for self-mon-
itoring blood glucose. The negative association between diabetes 
and HBPM in aware hypertensive adults in our study is worrisome. 
Firstly, there is more frequent masked hypertension in diabetic pa-
tients and the possession of HBPM in this population could allow 
better screening and monitoring of blood pressure.51 Secondly, hy-
pertensive and diabetic adults are at very high cardiovascular risk 
and should benefit from optimal management of their BP. It is es-
sential to make efforts to increase the proportion of hypertensive 
diabetics who own and use these devices.

The result regarding the positive association between smokers 
and HBPM possession was unexpected. Few studies have reported 
results on the determinants of device ownership and the results re-
ported in the literature were inconsistent regarding smoking. One 
hypothesis to explain this result could be that smokers had more 
difficult to control hypertension and thus had more HBPM than 
non-smokers. However, because of low statistical power, we cannot 
exclude that this result was due to hazard.

In our study, we did not find any association between HBPM 
device possession and education or income level. However, given 
the modest statistical power, we cannot exclude that socioeconomic 
factors might have played a role, especially since the cost of these 
devices is not reimbursed by the French healthcare system.

4.1 | Strengths and limitations

The main strength of our study is that participants in Esteban are 
representative of the general French population. Moreover, data 
were collected according to standardized protocols, and this adds 
validity to our results. Information about the names, ATC codes, 
and frequency of pharmacological treatments, as well as the dates 
of practitioner (GP and cardiologist) consultations, was collected 
using the SNDS, France's exhaustive national database for treat-
ment delivery. Using this database ensured, we could accurately 
estimate treatment adherence of each treated adult without de-
clarative bias. However, our study also had limitations. First, al-
though Esteban is representative for the French population, we 
cannot assume that the hypertensive Esteban population is rep-
resentative for the French hypertensive population. Since the 
sample is quite small, some rare hypertensive subgroups may not 
be represented; for example, rare cause of hypertension. Second, 
its cross-sectional design means that reverse causation cannot 

TA B L E  2   Logistic regression of possession of HBPM 
determinants among participants aware of their hypertension

OR 95%CI
P 
value

Age 1.01 (0.99; 1.03) .073

Gender (female) 2.03 (1.46; 2.60) .022

Diabetes 0.41 (0.14; 0.68) .006

BMI 0.86 (0.50; 1.22) .489

Previous CV events 2.17 (0.93; 3.41) .125

DASH score

Low Ref. .491

Moderate 1.06 (0.82; 1.30) .486

High 1.62 (0.91; 2.33) .248

Education

Low Ref. .149

Moderate 0.85 (0.28; 1.42) .345

High 0.76 (0.23; 1.29) .243

Income

Low Ref. .467

Moderate 0.77 (0.34; 1.20) .249

High 1.27 (0.72, 1.82) .355

Living in a couple 1.67 (0.94; 2.40) .108

Treatment for 
hypertension

1.75 (1.06; 2.44) .048

Current smoker 2.33 (1.51; 3.15) .007

GP visit 3.28 (1.84; 4.68) .006

Abbreviations: CV events, cardiovascular events; GP, general 
practitioner; HBPM, home blood pressure monitoring.
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be excluded. Third, the sample size was rather small, limiting the 
statistical power of the analyses. Finally, the study design did not 
allow the collection of significant information such as the type of 
home BP monitor (validated or not), the use of appropriate cuff 
size, the use of a recommended home BP monitoring schedule, the 
frequency, or potential proper use. These details are crucial for 
the optimal use of home BP monitoring in terms of hypertension 
management and might account, at least in part, for the absent ef-
fect of a home BP monitor possession on adherence or BP control 
in this study.

5  | CONCLUSION

One in five French adults owned a HBPM device in our study. This 
proportion rose to one in two for participants aware of their hy-
pertension. Among the latter, female gender, GP visits, and antihy-
pertensive drug use were positively and independently associated 
with possessing a device. In contrast, income was not. The potential 
benefit of owning and using a HBPM device could be to better di-
agnose people in the general population who are unaware they are 
hypertensive. Moreover, increasing HBPM device possession among 
hypertensive people could enhance the management of this condi-
tion, as long as people use their device and share their BP values 
with their GP.
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