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Arterial hypertension and proteinuria are risk fac-
tors for chronic kidney disease. A mobile clinic
was parked in a central plaza of 11 Italian cities to
check blood pressure (BP), prescribe antihyperten-
sive drugs, assess for proteinuria, and provide
awareness about hypertension. Among 3757
patients, 56% were hypertensive, 37% were not
diabetic nor proteinuric with BP �140 ⁄ 90 mm

Hg, 17% were diabetic or proteinuric with BP
�130 ⁄ 80 mm Hg, and 11% were on treatment
with BP at target. Among 1204 treated patients,
400 (33%) had controlled BP. Among all 2114
hypertensive patients, only 1344 (64%) were
aware of their hypertension. Awareness was
greater among treated patients at target (99%). As
many as 523 (14%) patients had proteinuria
�30 mg ⁄ dL. The authors conclude that awareness
of people walking in the street about their BP and
proteinuria is insufficient. Mobile screening clinics
may increase public awareness and detection of
hypertension and proteinuria in the general com-
munity and detect patients at risk for chronic kid-
ney disease. J Clin Hypertens (Greenwich).
2009;11:138–143. ª2009 Wiley Periodicals, Inc.

Chronic kidney disease (CKD) is a major
health problem that results in considerably

increased cardiovascular morbidity and mortality.
Surviving patients with CKD often develop end-
stage renal disease (ESRD) that requires replace-
ment therapy (dialysis or renal transplant). The
number of patients who enter chronic dialysis
programs is increasing all over the world. In
2004 in Italy, 169 per million population (pmp)
started chronic dialysis, compared with 90.4 pmp
in 1993.1 This number has reached 342 pmp in
the United States.2
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Today we can slow the progression of CKD by
controlling hypertension (HT) and using kidney-
protective drugs (eg, angiotensin-converting enzyme
inhibitors [ACEIs], angiotensin II receptor blockers
[ARBs]). However, better results are achieved when
prevention measures are taken early. Thus, it is
important to detect patients at risk in the
general population.

In 2006, the International Federation of Kidney
Foundations and the International Society of
Nephrology launched the first World Kidney Day to
increase awareness of CKD and its associated cardio-
vascular morbidity and mortality. In 2004, the
National Kidney Foundation of Italy (Fondazione
Italiana del Rene Onlus [FIR Onlus]) had already
planned an informative program (‘‘Prevention of
Renal Diseases’’) to sensitize the general population
about the major risk factors for CKD, including HT
and proteinuria.3 The present investigation was
planned and conducted by the National Kidney
Foundation of Italy in 2005, as its second
informative program, with 2 major goals: (1) to
inform the general Italian population about HT and
proteinuria in a nontraditional medical scenario
represented by the main squares of 11 Italian cities,
and (2) to give a basic estimate of awareness and
management of HT in the recruited population.

MATERIAL AND METHODS
Study Design
The aim of the present investigation was to provide
a public informative program about CKD, HT, and
proteinuria. The secondary goal was to illustrate
the awareness and management of HT in the
enrolled patients.

A mobile clinic with 2 examination rooms, a
restroom for urine collection, and a waiting hall
was used to evaluate participants. The truck had,
on the external walls, big posters inviting people to
a free evaluation of blood pressure (BP) and urine.
The truck was parked for 4 consecutive days (from
10:00 am to 19:00 pm) in a central plaza of each 1
of 11 Italian cities (Avellino, Caserta, Foggia, Impe-
ria, Marcianise, Messina, Milano, Milazzo, Napoli,
Perugia, and Siracusa), moving from one city
to another.

People walking in the squares had free access to
the truck for measurement of BP and evaluation of
urine. Trained personnel (nephrologists and nurses
formally validated for their ability to accurately
measure BP) assessed 3 measures of systolic BP
(SBP) and diastolic BP (DBP) of passersby in the
seated position after 5 minutes of rest for each
recorded reading (the mean of 3 measures was

recorded). Weight and height of dressed patients
were assessed in order to estimate body mass
index.

A urine sample was collected after BP measure-
ment and proteinuria was tested by urine dipsticks
(Aution Sticks 10EA; Arkray Inc, Kyoto, Japan) dis-
tributed by Menarini Diagnostics, Firenze, Italy, spe-
cifically measuring proteinuria and not albuminuria.

Enrolled patients verbally answered a question-
naire concerning personal data and presence of
major cardiovascular risk factors such as HT, dia-
betes, hypercholesterolemia, hypertriglyceridemia,
present or past smoking, coffee drinking, family
history of HT, myocardial infarction or stroke, and
antihypertensive medications. No data on socioeco-
nomic or educational status were collected. Patients
were considered aware of their HT when they
answered ‘‘Yes’’ to the question ‘‘Do you suffer
from HT?’’ No standardized questions were asked
about knowledge of proteinuria or CKD. Nephro-
logists provided a brief and not standardized verbal
message concerning the importance of controlling
BP, proteinuria, and CKD.

The present investigation was not designed to
assess the true prevalence of HT and related risk
factors in the Italian population. Criteria for selec-
tion of cities and squares were only based on the
willingness of nephrologists to participate in the
project. Cities were not equally distributed across
the country, and the population enrolled was
not representative of the regional or national
Italian community.

Statistical Analysis
Categoric and continuous variables are expressed
as frequencies (percentages) and mean � standard
deviation, respectively. Data were stratified as a
function of BP categories. Because it was not
designed as a formal sample of the Italian popu-
lation, inferential statistical analysis was not pro-
vided in the present study.

The prevalence of HT among patients screened
was estimated according to the following criteria.
Diabetic and proteinuric patients were considered
hypertensive if they had BPs �130 ⁄80 mm Hg.
Individuals who did not have diabetes or protein-
uria were considered hypertensive if they had BPs
�140 ⁄90 mm Hg. All patients taking antihyperten-
sive drugs were considered hypertensive. Among
individuals taking antihypertensive medications, BP
was considered at target when SBP ⁄DBP was
<130 ⁄80 mm Hg for diabetic and proteinuric
patients and when SBP ⁄DBP was <140 ⁄90 mm Hg
for nondiabetic and nonproteinuric patients.
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RESULTS
Patient Characteristics and Prevalence of HT
In our study, 3757 patients (aged 56�16 years;
60% male) were evaluated. All of the patients
answered the questionnaire and received a BP mea-
surement and urine analysis.

Patient characteristics are listed in the Table as a
function of BP categories. A total of 1714 (46%)
patients were hypertensive and 1087 (63%) were
diabetic or proteinuric with SBP ⁄DBP �130 ⁄80
mm Hg. Four hundred (11%) patients who were
taking antihypertensive treatment and considered
normotensive were also considered to be hyperten-
sive. The prevalence of HT was 56% (2114
patients).

HT was descriptively associated with male sex,
older age, greater body mass index, history of dia-
betes and smoking, dyslipidemia, family history of
HT, and stroke or myocardial infarction (Table).
HT was also associated with the presence of pro-
teinuria �30 mg ⁄dL (Table). As many as 200
(15%) individuals among the 1404 patients who
were hypertensive, were not on therapy.

Awareness and Management of HT
A total of 64% of hypertensive patients were aware
that their BP level was elevated (Table). Awareness
was considerably greater (99%) among treated
patients with BP at target levels (Table). Unaware
and untreated persons were significantly younger
than aware and treated patients (data not shown).
Only 47% of the 627 diabetic or proteinuric indi-
viduals who were hypertensive and only 56% of
the 1087 nondiabetic and nonproteinuric patients
who were hypertensive were taking antihyperten-
sive medications (Table). Among the 1204 treated
patients, 400 (33%) were at target levels. The most
commonly used medications were ACEIs (35%),
diuretics (27%), ARBs (23%), and calcium channel
blockers (CCBs) (23%).

A total of 397 individuals (11%) were diabetic
(Table). Among them, only 210 (53%) were receiv-
ing antihypertensive therapy and only 26 achieved
BP <130 ⁄80 mm Hg. The distribution of medica-
tion classes are noted in the Figure.

A total of 523 (14%) patients had proteinuria
�30 mg ⁄dL (Table). As expected, prevalence of

Table. Characteristics of 3757 Patients Stratified as a Function of Hypertensive Status

Total

Population

Normotensive

Population

Total

Hypertensive

Population

Patients With

BP �140 ⁄ 90

Without

Diabetes or

Proteinuria

Patients With

BP �130 ⁄ 80

With Diabetes

or Proteinuria

Patients

Taking

Anti-HT

Treatment

at Target

All patients, No. (%) 3757 1643 (44) 2114 (56) 1087 (37) 627 (17) 400 (11)
Referred anti-HT treatment 1204 (32) – 1204 (32) 510 (47) 294 (47) –
Awareness of having HT – 60 (4) 1344 (64) 606 (56) 344 (55) 394 (99)
Diabetes 397 (11) 36 (2) 361 (17) – 335 (53) 26 (7)

Proteinuria �30 mg ⁄ dL 523 (14) 132 (8) 391 (19) – 367 (56) 24 (6)
Diabetes or proteinuria 830 (22) 161 (10) 669 (32) – – 42 (11)
SBP, mm Hg 131�19 118�11 141�17 148�14 141�18 122�9

DBP, mm Hg 79�11 73�8 84�10 87�9 84�10 75�7
Sex (male), No. (%) 2270 (60) 858 (52) 1412 (67) 707 (65) 462 (74) 243 (61)
Age, y 56�16 48�16 62�13 61�13 62�13 64�11

Body mass index, kg ⁄ m2 26�4 25�4 27�4 27�4 28�4 27�4
Former smokers, No. (%) 951 (25) 307 (19) 644 (31) 324 (30) 192 (31) 128 (32)
Present smokers, No. (%) 785 (21) 399 (24) 386 (18) 201 (19) 126 (20) 59 (15)
Referred high triglycerides 522 (14) 126 (8) 396 (19) 171 (16) 150 (24) 75 (19)

Referred high cholesterol 949 (25) 280 (17) 669 (32) 334 (31) 217 (35) 118 (39)
Family history of

hypertension, No. (%)
1481 (39) 598 (36) 883 (42) 455 (42) 235 (38) 193 (48)

Family history of
stroke, No. (%)

581 (16) 210 (13) 371 (18) 193 (18) 98 (16) 80 (20)

Family history of

myocardial infarction,
No. (%)

678 (18) 248 (15) 430 (20) 208 (19) 139 (22) 83 (21)

Abbreviations: BP, blood pressure; DBP, diastolic BP; HT, hypertension; SBP, systolic BP.
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proteinuria was greater in the hypertensive com-
pared with the nonhypertensive population (19%
vs 8%) (Table). Among the 523 patients with pro-
teinuria �30 mg ⁄dL, 88 (17%) had BP <120 ⁄80
mm Hg (81 of them without taking medications).
One hundred seventy-two individuals with protein-
uria were on therapy: 53% ACEIs or ARBs, 2%
combined therapy with both ACEIs and ARBs,
30% diuretics, 27% CCBs, 17% b-blockers, 9%
a-blockers, and 2% a2-agonists. Only 14% of 172
treated individuals with proteinuria had BP values
<130 ⁄80 mm Hg.

DISCUSSION
According to National Health and Nutrition Exam-
ination Survey (NHANES) reports, 11% of the US
population is affected by CKD,4 and its prevalence
is expected to rapidly increase as a consequence of
both longer life expectancy, the growing incidence
of diabetic nephropathy, and the fact that hyperten-
sive patients are not experiencing life-threatening
events in their 50s through 70s and are living
longer.5 Up to 64% of cases of renal insufficiency
are diagnosed late. The frequent absence of symp-
toms and the insufficient awareness about kidney
diseases contribute to late diagnosis of CKD and
to the yearly increase of incident patients in
dialysis therapy.

HT is a highly prevalent6 and treatable risk
factor for CKD7 and represents a major target of
prevention strategies against the onset and progres-
sion of CKD.8,9 HT is often undiagnosed and not
properly treated. One of the major limitations of

adequate control of HT is the lack of awareness of
HT in the general public, although awareness has
improved in recent years.10 Correction of HT
greatly decreases progression of CKD both in dia-
betic and nondiabetic patients.11 The use of specific
antihypertensive drugs (ie, ACEIs and ARBs) usu-
ally given with a diuretic has resulted in a slowing
down of ESRD in many patients.12–17

In this study, the prevalence of HT was found to
be 56%, consistent with the results of previous
reports in Italy3,18 and other European countries.19–22

In hypertensive patients, 64% were aware of their
high BP (Table). Despite awareness, however, as
many as 217 hypertensive patients (104 of them
diabetic or proteinuric) were not taking any antihy-
pertensive drugs.

Reported public awareness of HT is disappoint-
ing. According to NHANES reports, 30% of the
US population was unaware of their hypertensive
status in the year 2000.23 In recent studies, how-
ever, more than 75% to 80% were aware of their
BPs.10,24 In our study, patients who were treated
and at target were aware that they had HT.

Proteinuria is considered an early marker of both
cardiovascular and renal damage in apparently
healthy individuals.9–26 Proteinuria is a major inde-
pendent risk factor of CKD progression26–29 and
cardiovascular disease.30,31 Microalbuminuria is
prevalent (40%) among diabetic32 and hypertensive
patients (8%–23%).33,34 Individuals with micro-
albuminuria have been considered to be at a 4- and
2-fold higher risk of new-onset diabetes35 and new-
onset HT,36 respectively. It has been demonstrated

Figure. Classes of antihypertensive medications among 210 treated patients classified as diabetic. ACEIs indicates
angiotensin-converting enzyme inhibitors; ARBs, angiotensin II receptor blockers; CCBs, calcium channel blockers;
BBs, b-blockers.
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that dipsticks can also detect microalbuminuria,37

and the association of CKD progression with albu-
minuria, assessed by urine dipsticks, has been previ-
ously investigated.28 In the present study, we
assessed proteinuria by urine dipsticks. The overall
prevalence of proteinuria �30 mg ⁄dL was 14%
(Table) and consistent with previous investiga-
tions.3,32 In our analysis, ACEIs and ARBs were
used in only 56% of patients with diabetes.

In our investigation, only 14% of 172 treated
proteinuric individuals had BP values <130 ⁄80 mm
Hg. Among the 397 diabetic individuals, 210
(53%) were on therapy, but only 26 of them had
achieved BP <130 ⁄80 mm Hg.

Limitations
There were several limitations to the present study.
(1) All data were collected only by questionnaires,
thus a recall bias is expected; (2) all patients spon-
taneously entered the trucks, therefore we can
expect a definite selection bias in favor of individu-
als more sensitive to health problems; (3) the use of
antihypertensive medications was only suggested,
not verified; (4) BP values might have been affected
by the white-coat HT syndrome, which could have
been excluded only by further BP measurements;
and (5) we assessed proteinuria by a urine dipstick
on a single urine sample as the cheapest and most
cost-effective method for a public surveillance pro-
gram in the general population; however, the color-
imetric reaction on dipsticks may lead to a rate of
intraoperator and interoperator error.

CONCLUSIONS
Despite these limitations, our results demonstrate
that awareness concerning HT among Italians who
volunteered to be screened for HT and proteinuria
is less than optimal. Public screening and informa-
tion programs using a mobile clinic such as in the
present study may increase public awareness con-
cerning CKD and its prevention.
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