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Prevalence of hypertension-attributed
symptoms in routine clinical practice:
a general practitioners-based study
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The objective of the present study was to determine the
prevalence of symptoms generally attributed to hyper-
tension and the relationship between symptoms and
blood pressure categories. Routine office blood pres-
sure measurement in the morning was obtained and
morning symptoms were reported using a standardized
questionnaire in a multicenter study from general
practitioners in Germany. Dizziness and headaches
were significantly (Po0.001) more prevalent in 2154
untreated hypertensives (19.6 and 17.0%) as compared
with 1399 normotensives (13.6 and 7.4%), whereas
tiredness was less in hypertensives (12.0 vs 17.0%,
Po0.01). In untreated and in 52 469 treated hyperten-
sives, the overall prevalence of symptoms increased
constantly with blood pressure levels from 26.1% in
untreated male patients with mild hypertension to 54.3%
of female patients with severe treated hypertension, with
a higher prevalence in women (þ 7% vs men) and in

patients with concomitant diseases (þ 13% vs patients
without concomitant diseases). The prevalence of
symptoms in older patients with untreated isolated
systolic hypertension was not different from younger
normotensives. There was a tight positive correlation
between systolic and diastolic blood pressure and
dizziness (R¼ 0.73 and 0.76) as well as headaches
(R¼ 0.83 and 0.90) for all blood pressure levels in all
patient groups. Typical hypertension-attributed symp-
toms like dizziness and headaches are more prevalent in
hypertensives and they are closely related to blood
pressure levels in untreated and treated hypertensives.
Morning symptoms in hypertensives may suggest that
there is inadequate control of blood pressure. More
attention should be paid to perceived symptoms in
hypertensives.
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Introduction

Hypertension has long been regarded as being
symptomless,1 with subjective symptoms also being
reported by healthy individuals.2 The frequent
absence of symptoms or their gradual evolution
may provide a partial explanation as to why
hypertension is often underdiagnosed and why
compliance with therapy is so poor.3–6 Hypertensive
patients are often unaware of clinical problems, and
a diagnosis is only made as part of a screening
programme or following a consultation for a see-
mingly unrelated condition.7,8

Data on hypertension-attributed symptoms are
relatively rare.2,9–13 There are three potential factors

by which deterioration of life quality in hyperten-
sive patients may be explained: increase in blood
pressure causing specific symptoms, therapeutic/
drug effects and labelling of patients as hyperten-
sives. Patients with known hypertension presented
a poorer health-related quality of life.14,15 This may
be explained psychologically, due to the labelling of
patients and recognizing that they have ‘a disease’
that needs treatment, and/or patients’ fearing of side
effects.

Some patients may only appreciate the benefit of
antihypertensive therapy as a result of a reduction in
the frequency and intensity of symptoms, such as
headache, after treatment has been initiated. In other
patients, side effects of antihypertensive medication
may negatively impact their overall well-being and
quality of life to such an extent that patients are
non-compliant.6 Numerous different classes of anti-
hypertensive agents are now available, some of
which are very well tolerated. Such agents are likely
to encourage the patient to continue the treatment
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and maximize the likelihood of good blood pressure
control, thus reducing cardiovascular risk.

No data exist on perceived symptoms related to
the level and severity of blood pressure in untreated
and treated hypertensives as compared to normo-
tensives.

The aim of this large-scale study was to assess the
control of blood pressure in hypertensives treated in
general practice and the prevalence of symptoms in
patients with hypertension to establish whether the
subjective perceived symptoms are associated with
poor blood pressure control and severity of blood
pressure. In turn, this may help physicians to
identify the patients with potentially increased risk
of cardiovascular morbidity and mortality as a result
of inadequate blood pressure control.

We report the data on the prevalence of hyperten-
sion-attributed symptoms.

Patients and methods

This cross-sectional study has been designed to
obtain an insight into the treatment habits and
control rates in German primary care settings and to
obtain data on the prevalence of typical hypertension-
associated symptoms. Between January and October
2001, patients were recruited from a representative
nationwide sample of 2934 general practitioners (GP)
throughout Germany.

Each GP was provided with copies of a ques-
tionnaire on which they were asked to record
specific data on adult patients (X18 years of age)
whose blood pressure was regularly monitored. The
data collected included information on a patient’s
morning (0600–1200 hours) blood pressure as
measured in the GP’s office. Systolic and diastolic
blood pressure were measured by sphygmomano-
metry or automated, validated devices. The precise
time of the blood pressure measurement was noted.
An initial diagnosis (hypertension, coronary heart
disease, diabetes mellitus, obesity, sleep apnoea or
other concomitant diseases) was recorded, and the
gender, age, height, weight and body mass index of
each patient were also entered. Before blood
pressure measurement, the subjects were asked by
their GPs about hypertension-related symptoms.
Patients were asked whether they experience symp-
toms in the morning. When patients reported
symptoms, guided questions were related to five
items: dizziness/vertigo, headache/tension, angina
pectoris/chest pain, dyspnoea or other symptoms in
the morning. Dizziness and headache are regarded
to be typical hypertension-associated symptoms,10,16

whereas angina and dyspnoea may be related to
concomitant diseases such as coronary heart disease
or chronic heart insufficiency.

These symptoms were recorded on a questionnaire.
In addition, subjects were asked to provide informa-
tion on tiredness, which served as a non-specific
control symptom. Other information collected by

means of the questionnaire included the time of day
that the last dose of medication had been taken, the
class(es) of antihypertensive drug(s) prescribed and
frequency of dosing.

Study population
We report on routine patients with or without
concomitant diseases, for example, coronary heart
disease, diabetes, obesity, sleep apnoea or others for
whom morning blood pressure, antihypertensive
therapy and dosing practices were recorded. Pa-
tients were classified as normotensive or hyperten-
sive, and severity of hypertension was based on the
common definitions of national and international
hypertension guidelines: hypertension was defined
as a systolic blood pressure/diastolic blood pressure
X140/90 mm Hg and isolated systolic hypertension
as X140/o90 mm Hg. Mild hypertension was in the
range of 140–159/90–99 mm Hg, moderate 160–179/
100–109 mm Hg and severe X180/110 mm Hg.

Statistical analysis
Differences between groups were compared with
the use of unpaired Student’s t-test. All reported
P-values are from two-sided tests, and P-values
of o0.05 were considered to indicate statistical
significance.

As a means of estimating the correlation between
blood pressure level and the prevalence of morning
complaints, Spearman’s correlation coefficient was
calculated using aggregate blood pressure level data
of different blood pressure categories on the one
hand and the corresponding prevalence rates of
morning complaints (headache, dizziness, tired-
ness) on the other. Specifically, the mean systolic
and diastolic blood levels, respectively, for 10
different blood pressure categories were calculated.
In addition to Spearman’s correlation coefficients
between (aggregate) blood pressure levels and pre-
valence rates of morning complaints, descriptive
P-values were calculated.

Results

Patients enrollment: a total of 64 644 patients were
screened in 2934 GP offices.

Five thousand one hundred and ninety-six pa-
tients were excluded because of missing blood
pressure readings. Of the remaining 59 448 patients,
55 165 had been diagnosed as being hypertensive
(hypertensive group) and 4283 patients were char-
acterized by other diagnoses (non-hypertensive
group) (Figure 1). Of this group, 1399 patients with
normal blood pressure and without antihyperten-
sive medication were selected as the normotensive
control group. Demographic data, blood pressure
values and symptoms reported from the normoten-
sive group, the 2154 untreated and the 52 569
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treated patients of the hypertension population are
shown in Table 2.

Symptoms reporting
The prevalence of one or more hypertension-
attributed symptoms (dizziness, headaches, angina
and/or dyspnea) in the morning was 36.4% in
treated and 30.6% in untreated hypertensive pa-
tients. In normotensives the prevalence of reported
symptoms was 19.6% (Table 1).

Dizziness was the most prevalent of such symp-
toms. The prevalence was higher in untreated and
treated hypertensive patients (19.6 and 22.2%) than
in normotensive patients (13.7%). Other symptoms
that are attributed to hypertension—headache, angi-
na pectoris and dyspnea—were also more prevalent
among hypertensives.

However, the prevalence of tiredness was highest
in normotensives (17.01%) as compared with un-
treated (12.0%) and treated hypertensives (15.8%).

The prevalence range of reported hypertension-
attributed symptoms was from 23.2% in normotensive

Figure 1 Enrollment of study population. GP, general practitioner.

Table 1 Prevalence of hypertension-attributed symptoms (dizziness, headaches, angina and dyspnea) and nonspecific symptoms
(tiredness) in the morning reported in normotensives and in untreated and treated hypertensives

Normotensives N¼ 1399 Hypertensives untreated N¼ 2154 Hypertensives treated N¼ 52 469

N % (range) N % (range) N % (range)

Dizziness 191 13.65 (11.9–15.6) 421 19.55 (17.9–21.3) 11 643 22.19 (21.8–22.5)

Headaches 104 7.43 (6.1–8.9) 366 16.99 (15.4–18.6) 9966 18.99 (18.7–19.3)

Angina 11 0.79 (0.4–1.4) 52 2.41 (1.8–3.2) 2704 5.15 (5.0–5.3)

Dyspnea 34 2.43 (1.7–3.4) 67 3.11 (2.4–3.9) 3154 6.01 (5.8–6.2)

Total 274 19.59 (17.5–21.8) 660 30.64 (28.7–32.6) 19 076 36.36 (35.9–36.8)

Tiredness 238 17.01 (15.1–19.1) 259 12.02 (10.7–13.5) 8267 15.76 (15.4–16.1)
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men to 56.7% in hypertensives with concomitant
diseases (Table 2). The prevalence of symptoms was
higher in female as compared to male normotensive
subjects and hypertensive patients, and in patients
with concomitant diseases (Table 2).

The prevalence of all hypertension-attributed
symptoms experienced in the morning increased
with the severity of blood pressure in untreated and
treated hypertensives (Figures 2 and 3). In patients
with isolated systolic hypertension on the day of

Table 2 Characteristics of study population (age, gender, CDa, blood pressure, body mass index) and reported symptoms (headache,
dizziness, dyspnoea and angina) in male and female participants, and in patients with (+) and without (�) CD

Normotensives Hypertensives (untreated) Hypertensives (treated)

Blood pressure categories Blood pressure categories

Mild Moderate Severe Isolated systolic Normalized Mild Moderate Severe Isolated systolic

N¼ 1399 512 759 267 616 12 359 9228 8956 3894 17 996
% 100 23.8 35.2 12.4 28.6 23.6 17.6 17.1 7.4 34.3

Age
Years 49.5 54.3 55.5 56.2 62.0 61.8 61.1 62.4 64.2 65.6
s.d. 17.1 13.3 13.6 13.9 14.3 13.1 12.3 12.2 12.2 11.9

Female (%) 60.8 53.9 45.3 46.1 53.1 52.9 50.9 52.3 56.6 54.3

CD (%) 36.8 44.7 41.6 53.9 53.9 82.2 88.4 99.3 99.8 96.0

SBP
mm Hg 119.9 144.6 160.3 181.7 153.4 126.8 144.3 161.3 185.0 150.5
s.d. 10.9 8.0 9.8 17.3 12.1 7.7 8.2 8.9 15.7 11.9

DBP
mm Hg 74.5 91.9 97.2 106.0 80.0 77.2 91.3 96.0 103.2 79.8
s.d. 7.8 2.5 4.9 10.6 5.4 6.4 2.3 5.1 10.0 5.2

BMI
kg m�2 25.2 27.3 27.0 27.8 26.9 27.2 28.0 28.6 29.2 27.8
s.d. 4.1 4.6 4.0 4.5 4.0 4.3 4.5 4.7 5.2 4.4

Symptoms
Female (%) 34.8 39.9 42.2 52.9 31.2 38.4 47.3 54.9 54.3 43.5
Male (%) 23.2 26.1 36.7 46.9 26.3 31.3 39.1 49.1 48.5 35.5

Symptoms
CD+ (%) 33.8 40.3 44.5 51.7 33.2 40.5 48.9 56.7 54.6 44.7
CD� (%) 25.7 27.1 35.1 47.5 24.0 25.0 31.3 40.1 43.3 28.3

Abbreviations: CD, concomitant diseases; BMI, body mass index; DBP, diastolic blood pressure; SBP, systolic blood pressure.
aMainly cardiovascular diseases, diabetes and overweight/obesity.

Figure 2 Percent (%) of hypertension-attributed symptoms
(headache and dizziness) and tiredness in N¼1399 normoten-
sives (normal BP) and in N¼ 2154 untreated hypertensives with
mild, moderate, severe and isolated systolic hypertension (ISH).
Significance: normal BP vs all other categories and all symptoms
significant (Po0.0001), between hypertensive groups all are
significant except mild vs moderate hypertension and mild vs
ISH for headache, and none for tiredness. BP, blood pressure.

Figure 3 Percent (%) of hypertension-attributed symptoms
(headache and dizziness) and tiredness in N¼ 52 469 treated
hypertensives with normalized blood pressure (o140/90 mm Hg)
and with mild, moderate, severe and isolated systolic hyperten-
sion (ISH). Significance: all categories are significantly different,
except mild vs ISH and moderate vs severe hypertension for
dizziness, moderate vs severe hypertension for headache, and
mild vs severe hypertension for tiredness.
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examination, the frequencies of symptoms were
similar to those recorded in those with mild
hypertension. Treated hypertensives without con-
comitant diseases and with normalized blood
pressure had a similar prevalence of symptoms to
normotensives: 25.0 and 25.7% (Table 2).

There was a significant positive correlation be-
tween the typical hypertension-attributed symptoms
(dizziness and headache) and systolic and diastolic
blood pressure in all blood pressure categories of
normotensive subjects and hypertensive patients
(Figure 4a–f). However, no correlation was found
between tiredness and blood pressure (Figure 4e–f).

There was no obvious difference in the overall
incidence of morning symptoms according to the
class of antihypertensive monotherapy. Similarly,
there was no significant correlation between the
most commonly used combination therapies and the
incidence of hypertension-attributed symptoms.

Discussion

In the past, hypertension has been described as the
‘silent killer’.17 Our study has shown that this is a
misnomer and that symptoms may occur. Incidence of
hypertension-attributed symptoms in the morning was
reported by up to 52.9% of untreated hypertensive
patients with severe hypertension and up to 56.7% of
treated hypertensives in this large-scale study con-
ducted throughout German GPs’ offices. The authors
acknowledge that the definition of subjective symp-
toms is difficult and that asking direct questions about
specific symptoms may result in over-reporting.
However, the inclusion of information on tiredness,
which is usually not regarded as a symptom of
hypertension rather than as lower blood pressure,
introduced a control element into the current study.

A high incidence of symptoms in hypertensives is
not uncommon. It has previously been reported that
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Figure 4 (a–f) Spearman’s correlation coefficients for systolic and diastolic blood pressure in 10 blood pressure categories of
normotensives (N¼1399), patients with untreated mild, moderate, severe and isolated systolic hypertension (N¼ 2154), in treated
hypertension (N¼ 52 469) with normalized, mild, moderate, severe and the prevalence (%) of dizziness, headache and tiredness.
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hypertensive patients receiving medication tend to
report more symptoms than those who are not.18

This may be psychologically, due to the labelling of
patients and recognizing that they have ‘a disease’
that needs treatment, and/or patients’ fearing of side
effects.

However, we found a strong correlation between
the severity of blood pressure and reported symp-
toms. These were higher in women and in patients
with concomitant diseases. No relation between age
and symptoms was found. In older patients with
isolated systolic hypertension, the incidence of
reported symptoms was as low as in younger
normotensives. Isolated systolic hypertension is a
very special form of hypertension, which is in many
respects not comparable with other hypertension
forms in younger and middle-aged patients.19

Symptoms reported by the patients while under-
going antihypertensive treatment could be ex-
plained by the adverse events related to the
medication, inadequate blood pressure control and
the consequent emergence of symptoms of hyper-
tension, or due to interactions with concomitant
treatment.18 The nature of the symptoms and
their increasing incidence with the severity of
hypertension in this study suggest that these
symptoms were the result of inadequate blood
pressure control rather than side effects of the
medication. No differences were found between
different medications.

Headache was a frequently reported symptom in
the present study. This is consistent with previous
findings of a smaller scale study.10 Other investiga-
tors, however, have reported that the incidence of
headache was lower in treated hypertensive pa-
tients.18 A Swedish study conducted in middle-aged
women showed that dizziness, in particular, was
more prevalent in women who started taking
antihypertensive therapy.16 Another finding of the
same study was that headache was more common in
patients with the highest quintile of hypertension
who did not receive antihypertensives.16

Further evidence that headache and dizziness
reported in the present study were due to hyperten-
sion, as a result of inadequate blood pressure
control, is provided by the absence of a marked
severity-related increase in the incidence of tired-
ness. In contrast to headache and dizziness, the
incidence of tiredness was markedly lower in
patients with severe hypertension as compared with
normotensives.

Also, the nature of the antihypertensive mono-
therapy in the present study did not have any
marked impact on the incidence of hypertension-
attributed symptoms. Among the different classes of
antihypertensive agents, the ARB (angiotensin re-
ceptor blockers) are generally regarded as the most
tolerated, having a placebo-like tolerability profile.
As a consequence, more patients continue to take
ARBs than any of the other leading classes of
antihypertensives.20 This suggests, once again, that

the symptoms reported were not side effects of the
antihypertensive medication, but rather the emer-
gence of the symptoms of hypertension as a result of
poor blood pressure control.

This is in contrast to a small-scale study that was
reported in 1979. In young subjects, no significant
correlation was established between a number of
different symptoms, including headache and blood
pressure level.21 The patient population in the
present study was predominantly middle aged or
elderly. The age of the patients studied may have an
impact on symptoms, with older patients being
more susceptible. However, although hypertensive
patients have been shown to have more physical and
psychological complaints than normotensive sub-
jects, the age of the patient does not appear to have
any effect.22 In our study, we found no influence of
age on the prevalence of symptoms.

The findings of this study suggest that the
emergence of such symptoms as headache, dizzi-
ness, angina or dyspnoea in the morning may serve
as a warning that there is inadequate control of
blood pressure. If the patient is not totally compli-
ant, the emergence of symptoms in the morning may
encourage the patient to adhere more rigidly to the
dosing regimen. Primary care physicians should
also be aware that the presence of these symptoms
suggests the persistence of hypertension and that the
patient’s present medication may not be providing
adequate blood pressure control.

The Hypertension Optimal Treatment (HOT) trial
showed that intensive antihypertensive treatment
can result in an improvement in the patient’s well-
being, with, most notably, reductions in cardiac
symptoms and dizziness even under combination
therapy.23 Without being alarmed, patient education
on the benefits of effective antihypertensive therapy
in terms of reduced cardiovascular risk in the long
term, as well as enhanced quality of life in the short
term, should form part of the patient management
programme.
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What is known about the topic
K Data on hypertension-attributed symptoms are rare—

hypertension is commonly regarded as a silent/symptomless
killer.

What this study adds
K Hypertension is not symptomless in all hypertensive patients.
K The prevalence of headache and dizziness is up to 56.7%.
K Both headache and dizziness correlate very tightly with the

blood pressure level in normotensives, untreated and treated
hypertensives.

Prevalence of hypertension-attributed symptoms
M Middeke et al

257

Journal of Human Hypertension



References

1 Page IH. Hypertension: a symptomless but dangerous
disease. N Engl J Med 1972; 287: 665–666.

2 Kullman S, Svardsudd K. Differences in perceived
symptoms/quality of life in untreated hypertensive
and normotensive men. Scand J Prim Health Care
1990; 1(Suppl): 47–53.

3 Marques-Vidal P, Tuomilehto J. Hypertension aware-
ness, treatment and control in the community: is the
‘rule of halves’ still valid? J Hum Hypertens 1997; 11:
213–220.

4 Gasse C, Hense HW, Stieber J, Doring A, Liese AD, Keil
U. Assessing hypertension management in the commu-
nity: trends of prevalence, detection, treatment, and
control of hypertension in the MONICA Project, Augs-
burg 1984–1995. J Hum Hypertens 2001; 15: 27–36.

5 Wolf-Maier K, Cooper R, Banegas JR, Giampaoli S,
Hense HW, Joffres M et al. Hypertension prevalence
and blood pressure levels in 6 European countries,
Canada, and the United States. JAMA 2003; 289:
2363–2369.

6 Nunes MI. The relationship between quality of life and
adherence to treatment. Curr Hypertens Rep 2001; 3:
462–465.

7 Mamon J, Green L, Levine DM, Gibson G, Gurley HT.
Using the emergency department as a screening site
for high blood pressure. A method for improving
hypertension detection and appropriate referral. Med
Care 1987; 25: 770–780.

8 Angard N, Chez RA, Young C. Personal health among
midlife women hospital employees. J Womens Health
1998; 7: 1289–1293.

9 Williams GH. Beyond blood pressure control. Effect of
antihypertensive therapy on quality of life. Am J
Hypertens 1988; 1(Suppl): 363S–365S.

10 Di Tullio M, Alli C, Avanzini F, Bettelli G, Colombo F,
Devoto MA et al. Prevalence of symptoms generally
attributed to hypertension or its treatment: study on
blood pressure in elderly outpatients (SPAA).
J Hypertens 1988; 6(Suppl 1): S87–S90.

11 Kjellgren KI, Ahlner J, Dahlof B, Gill H, Hedner T, Saljo
R. Perceived symptoms amongst hypertensive patients
in routine clinical practice—a population-based study.
J Intern Med 1998; 244: 325–332.

12 Erickson SR, Williams BC, Gruppen LD. Perceived
symptoms and health-related quality of life reported
by uncomplicated hypertensive patients compared to
normal controls. J Hum Hypertens 2001; 15: 539–548.

13 Dimenas ES, Wiklund IK, Dahlöf CG, Lindvall KG,
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