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Abstract

Introduction Hypertension is the main risk factor for cardiovascular diseases (CVD). Notably, only about half of hypertensive
patients manage to achieve the recommended blood pressure (BP) control. Main reasons for the persistence of uncontrolled
BP during treatment are lack of compliance on the patients’ side, and therapeutic inertia on physicians’ side.

Methods During the global BP screening campaign “May Measure Month” (MMM) (May 1st to July 31st, 2022), a nation-
wide, cross-sectional, opportunistic study endorsed by the Italian Society of Hypertension was conducted on volunteer adults
> 18 years to raise awareness of the health issues surrounding high BP. A questionnaire on demographic/clinical features
and questions on the use of fixed-dose single-pills for the treatment of hypertension was administered. BP was measured
with standard procedures.

Results A total of 1612 participants (mean age 60.0+15.41 years; 44.7% women) were enrolled. Their mean BP was
128.5+18.1/77.1£10.4 mmHg. About half of participants were sedentary, or overweight/obese, or hypertensive. 55.5%
individuals with complete BP assessment had uncontrolled hypertension. Most were not on a fixed-dose combination of
antihypertensive drugs and did not regularly measure BP at home. Self-reported adherence to BP medications was similar
between individuals with controlled and uncontrolled BP (95% vs 95.5%).

Conclusions This survey identified a remarkable degree of therapeutic inertia and poor patients’ involvement in the therapeu-
tic process and its monitoring in the examined population, underlining the importance of prevention campaigns to identify
areas of unsatisfactory management of hypertension, to increase risk factors’ awareness in the population with the final
purpose of reducing cardiovascular risk.

Keywords Hypertension - Blood pressure - Therapeutic inertia - Prevention campaigns

1 Introduction Classical and emerging cardiovascular risk factors, such
as smoking habits, unhealthy diet, inflammatory conditions,
including common periodontitis and gout, and early meno-

pause, occur in association with arterial hypertension and its

By affecting approximately 30% of the world's adult popula-
tion of all ethnic groups, hypertension is the main risk factor

for cardiovascular disease (CVD) [1]. According to a recent
World Health Organization (WHO) report, high blood pres-
sure (BP) was the cause of 51% of stroke deaths and 45% of
overall cardiovascular deaths [2].
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poor control [3-6]. Indeed, non-pharmacological strategies
for hypertension control represent a mainstay of cardiovas-
cular prevention, both before the initiation of and during any
antihypertensive treatment. However, BP remains elevated
in approximately 50% of treated hypertensive patients [5].
Relevant reasons that contribute to the persistence of uncon-
trolled BP values during treatment are lack of compliance
on the patients’ side, and clinical inertia on physicians’ side.
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Nonadherence to medications can depend on several factors,
including treatment complexity and poor patients’ involve-
ment in the therapeutic process, especially in terms of edu-
cation regarding indications and benefits of treatment [7].
Clinical inertia is not only the lack of increase in the number
of antihypertensive drugs that are prescribed, but also the
failure to replace the same drugs when ineffective and failure
to exploit all the available pharmacological classes and their
combinations according to guidelines recommendations
[8]. Reducing therapeutic inertia is necessary and possible
and requires a therapeutic alliance grounded on effective
patient-centered communication and mutual engagement in
the healthcare team to overcome clinician- and patient-level
factors involved in the failure to achieve treatment goals.
In this context, national, preventive population screening
campaigns have a fundamental role both in raising awareness
regarding the risks of uncontrolled cardiovascular risk fac-
tors and in educating to the good practices for a healthy life-
style [9]. In this nationwide survey, we assessed BP profile,
management, control, and relevant associated risk factors
among Italian participants of the 2022 edition of the May
Measure Month (MMM).

2 Methods
2.1 Study Design

The May Measure Month (MMM) is an international, annual
BP screening campaign initiated by the International Society
of Hypertension (ISH) in 2017 to raise the awareness of
health issues related to high BP. During the extended MMM
2022 survey (May 1st to July 31st, 2022), the Italian Society
of Hypertension participated in the campaign by endorsing
a nationwide, cross-sectional, opportunistic study aimed at
raising awareness of BP in the Italian general population.
Volunteer adults aged 18 years, or more, were recruited at
local sites by medical staff from the participating hospitals
and general practitioners’ offices in 23 Italian cities using
convenience sampling. Staff at participating sites received
specific training on BP measurements and administered
a predefined questionnaire (Supplementary material) on
major demographic and clinical characteristics, includ-
ing BP-related features (personal history of hypertension,
whether on antihypertensive medications, number of anti-
hypertensive drug classes, compliance with antihypertensive
treatment, timing of last BP assessment), integrated with
questions for the assessment of periodontal health status
(diagnosed periodontitis, bleeding on brushing, elongated
teeth, loose teeth) and use of fixed-dose single-pills for the
treatment of hypertension (2-drug or 3-drugs single-pill
combinations).
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2.2 BP Measurement

BP measurements were performed using automated, vali-
dated sphygmomanometers [10]. After a 5-min rest in the
sitting position, with back and arm supported and feet flat
on the floor, participants underwent a minimum of one sin-
gle BP measurement up to three consecutive assessments at
1-minute intervals. For each participant, all the available BP
readings were recorded. Automatically displayed pulse rates
were also recorded.

2.3 Definitions

Hypertension was defined as a self-reported diagnosis or
being currently treated for high BP. Untreated hypertension
was defined as BP > 140 and/or 90 mmHg in the absence
of antihypertensive medications. Among individuals who
received antihypertensive medications, uncontrolled hyper-
tension was defined as BP > 130/80 mmHg if < 70 years of
age and > 140/80 mmHg if > 70 years [11].

Non-compliance to antihypertensive medications and
related reasons (unavailability, forgetfulness, “on demand”
use, excessive costs, side effects) was assessed based on a
self-reported questionnaire.

2.4 Ethical Clearance

The survey was conducted in conformity with the Helsinki
Declaration [12] and the European General Data Protection
Regulation (EU GDPR), article 89 [13]. For each participat-
ing site, a coordinator was identified to take the responsibil-
ity of acquiring ethical clearance for the survey, if required.
Data were anonymized at enrolment, making the identifica-
tion of participants not possible.

2.5 Statistical analysis

Data were entered on pre-prepared paper forms that were
centralized at the Italian Society of Hypertension coordi-
nating centre, where they were transferred to a spreadsheet.

All analyses were performed using R (v 4.2.1). Unpaired
Student’s t test and Chi-squared test were used to detect dif-
ferences in quantitative (mean + standard deviation [SD])
and qualitative (N, %) data, respectively (statistical signifi-
cance: p < 0.05). BP was used as a continuous (mmHg) and
categorical variable. When available, the average of the 2nd
and 3rd readings was calculated; otherwise, the first meas-
urement alone was used for descriptive statistics, and BP >
140 and/or 90 mmHg was considered as high BP.

BP profile and hypertension prevalence and classifica-
tion (normal BP, newly diagnosed hypertension; controlled/
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uncontrolled hypertension) overall and after stratification
based on sex were assessed based on the mean of the 2nd
and 3rd BP readings in the subset of individuals undergoing
all three BP measurements who reported complete informa-
tion on hypertension history and treatment. Individuals with
newly diagnosed hypertension were considered unaware of
their condition.

Multiple response analysis was performed to assess the
frequency of different combinations of variables (includ-
ing male sex, age > 70 years, overweight/obesity, smoke,
physical inactivity, non-use of fixed-dose single-pill com-
binations, diabetes, periodontitis, alcohol use) in the entire
sample and in the subset of individuals with uncontrolled
hypertension. The relative UpSet plot, showing intersections
in a matrix whose rows correspond to given factors and the
columns to the intersections between the same factors, was
generated with the dedicated R package.

Data were analyzed as recorded, without imputation for
missing data. Comparisons were not performed for variables
with missing data exceeding 20%.

3 Results
3.1 Overall Findings

A total of 1612 participants (mean age 60.0 + 15.4 years;
44.7% women) took part in the survey. Their clinical and
demographic features are reported in Table 1. Screening
mostly occurred in outdoors public areas or in hospitals/
clinics and pharmacies. Participants were mostly white,
highly educated, non-diabetic, non-smoker individuals; 7.7%
declared having participated in previous MMM campaigns.
In the overall sample 51.4% participants were overweight or
obese, 44.3% self-declared being hypertensive, 9.8% were
diabetics, and 5.3% and 2.3% reported a history of heart
attack and stroke, respectively; about 1 in 10 individuals
reported a previous diagnosis of periodontitis, and bleed-
ing on brushing was more frequently reported by women.
Overweight/obesity, diabetes, and history of heart attack
were more commonly reported by males. In terms of life-
style habits, nearly half participants were sedentary, one in
three individuals reported regular (daily or most days/week)
alcohol use, and one in 5 was an active smoker. Women were
less likely than men to drink alcohol and to smoke cigarettes
(Table 1). All participants underwent at least one BP read-
ing; 84.9% individuals underwent a second and third BP
reading, with a mean BP of 128.5+18.1/77.1+10.4 mmHg
(Table 1). Interestingly, overweight/obesity and sedentary
lifestyle were, together with male sex, the combination of
traits most frequently observed among individuals with
high BP on their first reading (measured BP >140 and/or 90
mmHg) (Fig. 1, panel a).

In terms of medication history, 26.8% and 16.7% reported
being on a statin and on aspirin, respectively. Of those indi-
viduals who reported taking antihypertensive pills, most
(47%) reported being on a single drug class, and nearly 40%
reported being on at least 2 drug classes, but only 11.9%
participants were taking a single pill combination. Most
participants (94.9%) reported taking medications regularly.
Interestingly, some participants were not able to tell whether
they were taking statin, aspirin, or antihypertensive medica-
tions, or whether their BP pill was a combination of multiple
drugs.

3.2 BP Profile and Control

Globally, 636 participants (39.5% of total; 41.8% women)
underwent all three BP measurements and provided com-
plete information on hypertension history and treatment (S
Table 1 and Table 2).

Nearly 9 in 10 of them reported being hypertensive,
and 85.7% declared taking antihypertensive medications
(S Table 1). Based on their history and the average of the
second and third BP readings, more than half participants
(55.5%) had uncontrolled hypertension; only 1 in 3 (35.4%)
showed levels within the predefined therapeutic goals;
7.1% had normal BP values; and 2.0% were in the BP range
of newly diagnosed hypertension. Mean BP was lower in
women than men (S Table 1); however, no sex-based differ-
ence in BP profile was recorded (Table 2).

Most treated participants took 1 to 2 drug classes for
hypertension treatment, but only 1 in 6 was taking single-
pill combinations; individuals with controlled hyperten-
sion were on a similar number of BP medication classes as
compared with participants with uncontrolled hypertension
(S Table 1). In terms of adherence to BP medications, the
majority (95.0%) reported regular drug use, while about 4%
declared taking medications “as needed” or forgetting to take
them (S Table 1). Even more interestingly, no difference in
antihypertensive medications adherence (p = 0.936) nor in
the use of fixed-dose combinations of antihypertensive drugs
(p = 0.518 for use vs non-use) was reported between con-
trolled and uncontrolled hypertensive individuals (Figs. 2,
3). However, the combination of features most frequently
observed among individuals with uncontrolled hypertension
included male sex, overweight/obesity, sedentary lifestyle,
and not being on a fixed-dose combination of antihyperten-
sive drugs (Fig. 1, panel b).

Most participants who reported not measuring BP in
the previous 12 months had BP values compatible with
newly diagnosed hypertension, and individuals with con-
trolled BP were more likely to have had their BP meas-
ured within the past 12 months compared with uncon-
trolled hypertensives (Table 2). Women reported more
frequently than men to having had their BP measured in
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Ta.bI.e 1 Demographic anq Variable Overall Female Male p value Missing
clinical features of the Italian
participants in the MMM 2022 n 1612 721 891
campaign Age, years [mean (SD)] 59.99 (15.41)  60.09 (15.03) 59.91(15.72) 0817 0
Ethnicity (%)
Non-White 47 (2.9) 18 (2.5) 29 (3.3) 0.445 0.6
White 1555 (97.1) 700 (97.5) 855 (96.7)
BMI [mean (SD)] 25.82 (5.05) 24.50 (5.14) 26.88 (4.72) <0.001 15.8
BMI category (%)
Underweight 54 (4.0) 44 (7.3) 10 (1.3) <0.001 15.8
Normal 605 (44.6) 330 (54.6) 275 (36.5)
Overweight 451 (33.2) 145 (24.0) 306 (40.6)
Obese 247 (18.2) 85 (14.1) 162 (21.5)
Alcohol use (%)
1-3 times per month 230 (14.7) 93 (13.2) 137 (15.9) <0.001 3
1-6 times per week 294 (18.8) 88 (12.5) 206 (23.9)
Daily 143 (9.1) 31(4.4) 112 (13.0)
Never/rarely 897 (57.4) 490 (69.8) 407 (47.2)
Tobacco smoke (%)
Never 570 (36.3) 278 (39.4) 292 (33.7) 0.055 2.5
Previous 701 (44.6) 304 (43.1) 397 (45.8)
Current 301 (19.1) 124 (17.6) 177 (20.4)
Exercise (%) 771 (52.6) 341 (52.5) 430 (52.6) 0.99 9
Education (%)
0 14 (1.0) 5(0.8) 9(1.2) 0.24 14.4
1-6 years 231 (16.7) 111 (18.2) 120 (15.6)
7-12 years 602 (43.6) 250 (40.9) 352 (45.8)
Over 12 years 533 (38.6) 245 (40.1) 288 (37.5)
Diabetes (%) 129 (9.8) 44 (7.3) 85 (11.9) 0.007 18.1
Diagnosed hypertension (%) 712 (44.3) 303 (42.1) 409 (46.1) 0.128 0.3
Heart attack (%) 81(5.3) 25 (3.6) 56 (6.7) 0.01 4.8
Stroke (%) 39 (2.6) 15(2.2) 24 (2.9) 0.471 5.2
Previous pregnancy (%) 51 (7.6) 51(7.9) NA NA 58.4
Diagnosed periodontitis (%) 169 (11.6) 79 (12.0) 90 (11.3) 0.756 9.7
Gingival bleeding on brushing (%) 206 (12.8) 112 (15.5) 94 (10.5) NA 87.2
Mobile teeth (%) 102 (6.3) 43 (5.9) 59 (6.6) NA 93.7
Long teeth (%) 26 (1.6) 10 (1.4) 16 (1.8) NA 98.4
Screening site (%)
Hospital/clinic/pharmacy 503 (31.2) 231 (32.0) 272 (30.5) 0.737 0
Public area (indoors) 84 (5.2) 39 (5.4) 45(5.1)
Public area (outdoors) 1025 (63.6) 451 (62.6) 574 (64.4)
Previous MMM campaigns (%) 109 (7.7) 46 (7.2) 63 (8.1) 0.595 12.1
Last BP measurement (%)
Never 55 (3.6) 20 (2.9) 35@4.1) 0.304 4
Over 12 months ago 304 (19.6) 130 (18.8) 174 (20.3)
Within the last 12 months 1189 (76.8) 542 (78.3) 647 (75.6)
Mean SBP [mean (SD)] 128.51 (18.08) 125.11 (18.43) 131.26 (17.33) < 0.001 15.1
Mean DBP [mean (SD)] 77.04 (10.44)  75.28 (9.95) 78.48 (10.61) < 0.001 15.1
Mean HR [mean (SD)] 74.02 (11.40)  75.62 (10.55) 72.73(11.89) <0.001 17.4
HTN drug classes (%)
0 102 (13.3) 43 (13.2) 59 (13.4) NA 52.5
1 360 (47.0) 163 (50.2) 197 (44.7)
2 213 (27.8) 92 (28.3) 121 (27.4)
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Table 1 (continued) Variable Overall Female Male p value Missing

3 61 (8.0) 20 (6.2) 41 (9.3)
4 16 (2.1) 5(1.5) 11 (2.5)
5 or more 6(0.8) 0 (0.0) 6(1.4)
Don’t know 8 (1.0) 2 (0.6) 6(1.4)

Single-pill combinations (%)
2-Drug single pill 154 (11.0) 73 (11.3) 81 (10.7) 0.08 12.8
3-Drug single pill 12 (0.9) 2(0.3) 10 (1.3)
No 1222 (86.9) 567 (87.6) 655 (86.3)
Don’t know 18 (1.3) 5(0.8) 13 (1.7)

BP medications regularly (%)
Ido 617 (94.9) 260 (92.9) 357 (96.5) NA 59.7
I forget 5(0.8) 0(0.0) 5(1.4)
Not easily available 6(0.9) 4(1.4) 2(0.5)
Only take them when I need them 20 (3.1) 14 (5.0) 6 (1.6)
Side effects 1(0.2) 1(0.4) 0(0.0)
Too expensive 1(0.2) 1(0.4) 0(0.0)
Statin (%)
Don’t know 21 (1.4) 7(1.1) 14 (1.8) 0.058 9.5
No 1047 (71.8) 496 (74.7) 551 (69.3)
Yes 391 (26.8) 161 (24.2) 230 (28.9)

Aspirin (%)
Don’t know 3524 15(2.3) 20 (2.5) 0.041 10.2
No 1170 (80.9) 548 (83.7) 622 (78.5)
Yes 242 (16.7) 92 (14.0) 150 (18.9)

p-Values indicate female-male comparisons; comparisons were not performed for variables with missing

data exceeding 20%

the previous year (S Table 1). Interestingly, 9.8% indi-
viduals with controlled hypertension versus 6.6% with
uncontrolled hypertension reported participation in pre-
vious MMM campaigns, while none of those with new
hypertension ever did (Table 2).

No significant differences in terms of prevalent diabe-
tes, previous heart attack, or previous stroke, nor in the
use of statin or aspirin, was observed based on sex or BP
category (S Table 1, Table 2). Mean body weight progres-
sively increased, with a parallel tendency to increased
BMI, from individuals with normal BP to those with con-
trolled hypertension and new/uncontrolled hypertension
(Table 2). Individuals with new hypertension reported
more frequently being current smokers and making regu-
lar alcohol use (from once weekly to daily consumption;
Table 2). In parallel, a large proportion of normotensive
individuals reported regular exercise and high education,
although the finding was not significant as compared
to individuals with hypertension. A large percentage of
individuals with newly diagnosed hypertension declared
signs of periodontal disease or a previous diagnosis of
periodontitis (Table 2).

4 Discussion

The findings of this pragmatic, nationwide, cross-sectional
BP survey of Italian adults indicate a high prevalence of
adverse cardiometabolic features in the examined popula-
tion, with about one in two participants declaring being sed-
entary, or suffering from exceeding body weight, or hyper-
tension. Importantly, more than one in two individuals with
complete BP assessment had uncontrolled hypertension, and
male sex, overweight/obesity, sedentary lifestyle, and not
being on a fixed-dose combination of antihypertensive drugs
were the most common cluster of features in this setting. In
addition, individuals with uncontrolled hypertension meas-
ured their BP less often than those with controlled hyperten-
sion, reflecting poor education to this practice that translates
into scarce BP status awareness. However, adherence to BP
medications was similar between individuals with controlled
and uncontrolled BP (95% vs 95.5%). Altogether, these
findings indicate a certain degree of therapeutic inertia and
poor patients’ involvement in the therapeutic process and
its monitoring.
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Fig.1 Upset plot showing intersections of factors (overweight-obe- BP assessment (panel a) and in the subset of individuals with uncon-
sity, male sex, sedentary lifestyle, older age, self-reported diagnosis trolled hypertension (panel b). The rows of the matrix correspond to

of periodontitis and its signs, tobacco smoking, daily alcohol use, and the factors, and the columns to the intersections between these factors
diabetes) in individuals with BP > 140 and/or 90 mmHg on their first
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Table 2. Demographic and clinical features of participants based on their BP profile.
Variable Controlled HTN New HTN Normal BP Uncontrolled HTN p-Value Missing (%)
n 225 13 45 353
Age (mean, SD) 68.60 (11.53) 68.08 (10.90) 46.51 (15.52) 66.01 (11.51) <0.001 0
White ethnicity (%) 220 (97.8) 12 (92.3) 45 (100.0) 339 (96.9) 0,399 0,5
Women (%) 107 (47.6) 3(23.1) 21 (46.7) 135 (38.2) 0,066 0
Weight, kg (mean, SD) 73.49 (13.68) 74.54 (12.43) 71.73 (16.08) 78.27 (15.66) 0,001 2,2
BMI category (%)

Underweight 10 (5.2) 0(0.0) 4 (8.9) 6(1.9) 0,026 11,5

Normal 62 (32.0) 6 (46.2) 20 (44.4) 97 (31.2)

Overweight 80 (41.2) 2 (15.4) 10 (22.2) 119 (38.3)

Obese 42 (21.6) 5(38.5) 11 (24.4) 89 (28.6)
Tobacco smoke (%)

Never 89 (40.3) 5(41.7) 23 (51.1) 127 (36.6) <0.001 1,7

No—but did in the past 100 (45.2) 0(0.0) 9 (20.0) 168 (48.4)

Yes 32 (14.5) 7 (58.3) 13 (28.9) 52 (15.0)
Alcohol (%)

1-3 times per month 27 (12.1) 0(0.0) 12 (26.7) 33(9.5) 0,003 1,1

1-6 times per week 34 (15.2) 2 (16.7) 5(11.1) 57 (16.3)

Daily 20 (9.0) 4(33.3) 0(0.0) 39 (11.2)

Never/rarely 142 (63.7) 6 (50.0) 28 (62.2) 220 (63.0)
Diabetes (%) 33 (16.8) 19.1) 6 (14.6) 46 (15.0) 0,881 12,6
Diagnosed hypertension (%) 223 (99.1) 0(0.0) 0(0.0) 348 (98.6) <0.001 0
Heart attack (%) 22 (10.3) 1(7.7) 244 29 (8.5) 0,629 3,8
Stroke (%) 11(5.1) 0(0.0) 0(0.0) 14 (4.1) 0,383 3,8
Diagnosed periodontitis (%) 32 (15.3) 4(30.8) 6 (13.3) 45 (13.8) 0,389 6,8
Bleeding on brushing (%) 40 (17.7) 3(23.1) 3(6.6) 54 (15.3) NA 84,3
Mobile teeth (%) 29 (12.9) 2(15.4) 244 18 (5.1) NA 92
Long teeth (%) 7@3.1) 0(0) 0(0) 7(1.9) NA 97,8
Exercise (%) 87 (41.2) 541.7) 20 (46.5) 145 (43.8) 0,901 6,1
Education (%)

0 2(1.1) 0(0.0) 0(0.0) 3(0.9) 0,618 11,6

1-6 years 45(23.9) 3(25.0) 3(7.0) 71 (22.3)

7-12 years 82 (43.6) 6 (50.0) 23 (53.5) 144 (45.1)

Over 12 years 59 (31.4) 3(25.0) 17 (39.5) 101 (31.7)
Last BP measurement (%)

Never 2 (0.9) 3(23.1) 3(6.7) 2 (0.6) <0.001 1,3

Over 12 months ago 17 (7.7) 6 (46.2) 16 (35.6) 42 (12.1)

Within the last 12 months 203 (91.4) 4 (30.8) 26 (57.8) 304 (87.4)
HTN drug classes (%)

0 10 (4.4) 13 (100.0) 45 (100.0) 23 (6.5) <0.001 0

1 114 (50.7) 0(0.0) 0(0.0) 184 (52.1)

2 71 (31.6) 0(0.0) 0(0.0) 98 (27.8)

3 16 (7.1) 0(0.0) 0(0.0) 37 (10.5)

4 8(3.6) 0(0.0) 0(0.0) 6(1.7)

5 or more 3(1.3) 0(0.0) 0(0.0) 2 (0.6)

Don’t know 3(1.3) 0(0.0) 0(0.0) 3(0.8)
Statin (%)

Don’t know 7(3.3) 0(0.0) 0(0.0) 7(2.1) <0.001 5,2

No 112 (53.3) 12 (92.3) 41(93.2) 203 (60.4)

Yes 91 (43.3) 1(7.7) 3(6.8) 126 (37.5)
Aspirin (%)
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Table 2. (continued)

Variable Controlled HTN New HTN Normal BP Uncontrolled HTN p-Value Missing (%)
Don’t know 6(2.9) 0(0.0) 0(0.0) 7(2.1) 0,036 5,8
No 148 (70.5) 10 (76.9) 41(93.2) 224 (67.5)
Yes 56 (26.7) 3(23.1) 3(6.8) 101 (30.4)
Mean SBP [mean (SD)] 119.37 (10.48) 158.54 (11.34) 114.16 (11.80) 141.94 (15.86) <0.001 0
Mean DBP [mean (SD)] 69.50 (6.14) 87.96 (10.33) 72.54 (8.62) 82.89 (8.78) <0.001 0
Mean HR [mean (SD)] 71.30 (11.06) 77.81 (9.53) 72.80 (11.36) 74.41 (11.96) 0,009 39
Previous MMM campaigns (%) 20 (9.8) 0(0.0) 1(24) 21 (6.6) 0,212 9,4

Participants with complete information on hypertension history and treatment and undergoing all three BP measurements (n. 636) are included.
p-Values indicate between-groups comparisons; comparisons were not performed for variables with missing data exceeding 20%

Therapeutic inertia, a multifactorial condition where
lack of treatment intensification leads to failure to achieve
treatment goals [14], is considered an obstacle to effec-
tive BP control in clinical practice [15]. Indeed, the lack
of antihypertensive treatment intensification is a major
contributing factor to poor BP control [16]. Findings of a
retrospective cohort study conducted before the SPRINT
era on 7253 hypertensive patients undergoing at least 4
visits and who had at least one measured BP compatible
with uncontrolled BP indicate that antihypertensive ther-
apy was intensified at only 13% of visits with uncontrolled
BP, i.e. roughly one in 10 encounters [16]. Despite current
hypertension guidelines recommend a BP target set at val-
ues lower than ever before, which should have prompted
intensification of treatment as early as during its initiation
and during follow-up until the achievement of target BP,
still less than 25% of treated patients achieve their BP
target, according to recent reports [17]. Factors found to
be inversely correlated with medication escalation include
older age, comorbidities, number of antihypertensive med-
ications, visit frequency, and near-target BP, while condi-
tions like kidney and heart failure are inversely related to
inertia [18-20]. Interestingly, a cohort study on 6400 indi-
viduals with uncontrolled BP on one or two BP-lowering
drugs found that the first reason why general practitioners
did not intensify therapy was their consideration of office
BP measurements as non-representative, determining the
postponement of the decision to undertake any therapeutic
change to the following BP measurement [15]. A recent
Monte Carlo simulation study further expanded on this
point by investigating the impact of measurement error
on BP control in the presence of therapeutic inertia [20].
The authors found an inverse relationship between meas-
urement error and controlled BP, suggesting an attitude
towards reduced therapeutic inertia in relation to perceived
accurate BP measurement [20]. In clinical practice, a
strategy to minimize measurement error and provide an
understanding of real BP values could be achieved through
repeated BP measurements in the same individual. This is
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in line with our findings that individuals with uncontrolled
hypertension reported measuring their BP less often, and
were therefore less aware of their BP status, than those
with controlled hypertension.

The same simulation study also found that a strategy like
treatment initiation with a dual antihypertensive therapy
was likely to improve long-term BP control irrespective of
BP measurement technique [20]. Indeed, real-word data on
13196 treated hypertensive individuals (mean age 73.2 + 7.5
years, 55.5% women) suggest that simplified treatment strat-
egies and use of fixed-dose combinations improve adherence
to antihypertensive therapy and BP control [7]. Similarly,
evidence indicates that adherence decreases with each pill
added [21]. These observations are in line with our findings
that not being on a fixed-dose combination of antihyperten-
sive drugs was a common feature of individuals with uncon-
trolled hypertension. Beside increasing persistence and
adherence to antihypertensive medication, thereby leading
to an improvement in BP control, fixed-dose combinations
were also reported to reduce adverse drug-related effects
[23-25], which is particularly relevant during complex
therapeutic regimens for cardiovascular and metabolic pre-
vention. Finally, fixed-dose combinations may also improve
hypertension control [25].

Notably, only 6.6% of individuals with uncontrolled BP
reported participation in previous MMM campaigns, while
none of those with new hypertension ever did, supporting
the usefulness of periodical screening campaigns to increase
awareness of risk factors and improve their control. As the
most recent recommendations in hypertension indicate
[26], it is mandatory to educate on correct lifestyles as non-
pharmacological strategies for BP control. Such an approach
includes dietary measures, regular physical activity, smoking
cessation, as well as effective oral hygiene practices to con-
trol for periodontal disease, a non-traditional cardiovascular
risk factor found to be independently linked to hyperten-
sion and target organ damage, possibly by means of low-
grade systemic inflammation [27]. In accordance with this,
a large percentage of individuals with newly diagnosed
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Fig.2 Attitude towards use of antihypertensive drugs (regular use, forgetfulness, unavailability, and as needed use) among participants with con-
trolled (left) and uncontrolled (right) hypertension. Percentages of individuals for each category are reported
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Fig.3 Individuals (%) on a fixed-dose combination of antihypertensive drugs among participants with controlled (left) and uncontrolled (right)

hypertension. Percentages of individuals for each category are reported

hypertension in this survey declared a previous diagnosis
of periodontitis or signs of periodontal disease. Periodon-
titis is also a common finding and an exacerbating factor in
individuals with diabetes [28]. Thus, greater awareness of
traditional and emerging cardiovascular risk factors at the
population level is mandatory to reduce the risk of death
related to CVD [29], and screening campaigns could serve
as a valuable means to achieve this goal [30].

This study has some limitations. Data, including medi-
cations type/combinations and compliance with treatment,
were mostly self-reported. No information on antihyper-
tensive medications dosage was available. Orthostatic BP
changes were not assessed. Most participants underwent a
single onsite BP measurement, which should be cautiously

considered when interpreting the related results. However,
to overcome this issue, the assessment of the BP status was
performed only on those participants who underwent com-
plete BP measurements according to the study procedure.
In conclusion, this pragmatic, nationwide survey iden-
tified a high prevalence of cardiometabolic disorders and
uncontrolled hypertension in the examined sample of the
Italian population, indicating a remarkable degree of thera-
peutic inertia and poor patients’ involvement in the thera-
peutic process and its monitoring, thereby underlining the
importance of prevention campaigns to increase risk fac-
tors awareness and reduce cardiovascular risk. In addition,
the study identified a low use of fixed-dose combinations
in single-pill and thus a persistently low adherence to the
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recommendations of the most recent Guidelines for the man-
agement of hypertension.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s40292-024-00642-4.
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