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Often considered to be a symptomless condition, hypertension can be associated with
a significant emotional burden. To analyze changes of health-related quality of life as
well as the emotional burden questions regarding the impact of hypertension were
incorporated into the noninterventional SeviTarget study. Comparisons were made
between baseline and follow-up findings, and between patients with treatment target
achievement and those without. A total of 5831 patients were recruited. At baseline,
only 33.3% of patients described their current state of health as good or excellent,
while at follow-up this value had risen to 75.8%. Responses regarding symptoms and
limitations in activities and mental factors such as anxiety associated with treatment
allimproved during antihypertensive treatment. Changes to more optimistic responses
were more likely for patients who achieved a target BP of <140/90 mm Hg. The study
demonstrates that improvements in quality of life and the perceived emotional burden

related to hypertension can be achieved with effective management of hypertension.
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1 | INTRODUCTION

Hypertension is generally perceived as a disease without symptoms.l*2
It appears, however, that the condition is associated with a high bur-
den of nonspecific symptoms that are considerably increased among
hypertensive patients in comparison to the general population. A
number of studies that have documented a reduced quality of life in
patients with uncontrolled hypertension confirm this observation.
Several surveys have examined knowledge and attitudes among
hypertensive patients.® In one questionnaire study, it was found
that patients with uncontrolled hypertension experienced a greater
emotional impact from the condition than those for whom it was con-
trolled.” In a worldwide survey in 2649 patients with uncontrolled hy-
pertension it was observed that approximately a third were concerned
about their “health overall” and half of them were often “anxious about
managing their blood pressure” and were “worried about their poor
blood pressure control”? Thus, in addition to the classical analysis of

blood pressure control, fixed-dose combination therapy, hypertension, mental health, quality of

quality of life, it is important to analyze the emotional state of patients,
including their levels of stress and anxiety and symptoms related to
their disease.

There is a clear necessity to not only assess the impact of anti-
hypertensive treatment on blood pressure (BP), but also to evaluate
its effect on hypertension-related quality of life and mental health.
Some preliminary research has shown improvements in mood and
certain life satisfaction measures (health, physical condition, mental
condition, mood, appearance, abilities, job situation, leisure time, and
family life).3>*1%1> To explore these areas further, we incorporated a
series of questions about patients’ perceptions regarding the impact
of uncontrolled hypertension on their lives into a large study on the
real-world effectiveness of the fixed-dose combination (FDC) of olme-
sartan, amlodipine, and hydrochlorothiazide.'® The study was carried
out at multiple centers throughout Austria and Germany and demon-
strated a high BP response rate to the FDC, with low occurrence of
adverse drug reactions. The objective of the present research was to
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increase our understanding of the differences in patients’ perceptions
of living with uncontrolled hypertension, in addition to the impact of

antihypertensive treatment.

2 | METHODS

2.1 | Study design

This was a binational, multicenter, noninterventional, open-label,
prospective, noncontrolled observational study carried out between
November 2012 and December 2013. A total of 5831 patients were
recruited from primary care centers in Austria and Germany.*® The pro-
tocol was approved by the relevant ethics committees in each coun-
try, and the study was performed according to the ethical standards
of the Declaration of Helsinki. Signed informed consent was obtained
from all patients prior to enrollment. The study was registered with
the “Verband Forschender Arzneimittelhersteller” (http://www.vfa.de).

2.2 | Patient population and schedule

Adult patients (218 years) with essential hypertension were eligible
for inclusion, provided that the olmesartan/amlodipine/hydrochloro-
thiazide FDC tablet was indicated according to the summary of prod-
uct characteristics, and treatment with the FDC had been initiated
<2 weeks before the baseline visit. Exclusion criteria included con-
traindications to the FDC (eg, known hypersensitivity to any of the
active substances, or to any excipients of the compound); impaired
renal function; treatment-resistant hyponatremia, hypokalemia, hy-
percalcemia, or symptomatic hyperuricemia; severely impaired liver
function; cholelithiasis or biliary tract obstruction; severe hypoten-
sion; (cardiogenic) shock; left ventricular obstruction; hemodynami-
cally unstable heart failure after acute myocardial infarction; planned
or existing treatment with the direct renin-inhibitor aliskiren; and

planned or current pregnancy.

2.3 | Questionnaires

Patients were asked to complete the set of three questionnaires at
study inclusion and at the final visit approximately 24 weeks later.
All questionnaires were provided to patients in their native language
(German). Office BP was recorded in duplicate after 5 minutes of rest
with standardized approved devices.

The composition of questionnaires A and B (Tables S1 and S2)
were based on a prior survey conducted in patients with uncon-

trolled or resistant hypertension.9

These questionnaires were
developed by the Power Over Pressure Steering Committee of the
American Society of Hypertension and the European Society of
Hypertension, which consisted of physicians who were experts in
the field of hypertension. These questionnaires aimed to address
the anxiety and stress level caused by the condition “uncontrolled
hypertension” (Table S1) and to capture severity and frequency of
nonspecific symptoms associated with the condition (Table S2).

These questionnaires have been applied in a worldwide study of
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2649 patients with uncontrolled hypertension and 1925 patients
with treatment-resistant hypertension.” Because of the complexity of
these questionnaires we are referring to each question (eg, A2) in the
text, which indicates questionnaire A, question 2.

The evaluation of questionnaire C (12-ltem Short-Form [SF-12]
questionnaire) was performed according to published procedures'’:18
and in accordance with the handbook SF-36 questionnaire for health
status.? This questionnaire has been used in parallel for comparison
purposes with other similar ventures, because it is validated and has
been used in a number of hypertension studies.

BP was considered to have normalized in cases where systolic BP
was below 140 mm Hg and diastolic BP was below 90 mm Hg. BP
response was defined as a reduction of 20 mm Hg systolic and/or

10 mm Hg diastolic.

2.4 | Statistical analyses

Data were documented using a paper case report form and were
entered into an electronic data capture system/project database. To
allow for analysis, responses to the questions were binarized into
positive and negative responses. Exploratory descriptive statistical
analysis was performed using SAS version 9.3 (SAS Institute, Cary,
NC, USA). To analyze whether the change in BP and its control in-
fluences anxiety and emotional stress levels as well as quality-of-life

TABLE 1 Patient Demographics (N=5831)

Mean#SD or %
Age, meanSD, y 63.5£11.79
Female sex, % 47.0
Body mass index, kg/m? 29.4+4.89
Essential hypertension 97.9
Time since diagnosis, %
Unknown 6.5
<1y 111
1-5y 30.1
>5y 47.5
Risk factors, %
Diabetes mellitus 294
Metabolic syndrome 211
Smoking 17.8
Left ventricular hypertrophy 9.9
Cardiac failure 7.4
Renal dysfunction 4.3
Stroke/TIA 4.1
Stable angina pectoris 4.0
Myocardial infarction 3.6
Peripheral artery disease 3.5
Hepatic impairment 1.3
Other unspecified risk factors 24.3

Abbreviations: SD, standard deviation; TIA, transient ischemic attack.
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measures we calculated the odds ratio of each parameter (responders

or nonresponders).

3 | RESULTS

3.1 | Patients

A total of 5831 patients were enrolled in the study, 451 from within
Austria and 5380 from within Germany. The mean age of the patients
was 63.5+11.8 years, and 47.0% were women (Table 1). The time
since hypertension diagnosis was >5 years for 47.5% of patients, and
<1 year for 11.1% of patients. A high proportion of patients had car-
diovascular risk factors, with diabetes mellitus (29.4%) and the meta-
bolic syndrome (21.1%) being the most prevalent. Only a few patients
had experienced irreversible damage to their cardiovascular system,
and cardiovascular morbidity was <10%. Within this population, ques-
tionnaires A and B were completed by 3439 patients, while the SF-12
questionnaire was completed by 3437 patients. There was no clini-
cally relevant difference between patients for which questionnaires

were available and those without (data not shown).

3.2 | Perceived strain of hypertension

At baseline, only 33.2% of patients described their current state of
health as good or excellent (A1), while at follow-up this value had
risen to 75.8% (Table 2, Figure). A total of 24.2% patients were un-
concerned or barely concerned about their health (A2) at baseline, and
only 28.6% did not consider hypertension to be their most serious
health concern (A3). At follow-up, these values had approximately
doubled, and it was seen that reaching the target BP of <140/90 mm
Hg made it more likely that a patient would have become less con-
cerned during the study (Tables 2-4). The proportions of patients

WILEY-2

reporting no or few negative effects of hypertension on aspects of
daily life (A4) varied between 60% and 80% at baseline, with the effect
on overall health being the most significant and relationships with
friends being the least. At follow-up, over 80% of patients reported
no or few negative effects on each area of life.

In terms of the effect of antihypertensive treatment (A5), only
19.6% of patients did not wish for easier control of the condition, po-
tentially because they felt it was well controlled (A5.1). At follow-up,
the impression of being controlled had risen significantly to 64.4%,
and patients who reached the target BP were more likely to be among
those who no longer stated a desire for better control. High propor-
tions of patients initially reported feeling anxious about their BP (A5.2)
or helpless (A5.3) in controlling it, with these being greatly reduced at
follow-up. Patients who reported a reduction in anxiety by follow-up
were more likely to be those who achieved target BP levels (Table 2).

A high percentage of patients were initially worried about having a
stroke or about premature death caused by hypertension (A6.1, A6.4).
By follow-up, these values were much lower but still high. Patients
who achieved the target BP were more likely to have become less con-
cerned about these factors; furthermore, they were more likely to feel
positive about the effect of hypertension on enjoyment of life.

Approximately 50% of patients were concerned about the num-
ber of different medications that they were taking at baseline (A7),
with only 35.3% not stating a wish to take fewer pills (A7.2). A total of
52.2% of patients reported no or little difficulty in adhering to therapy
owing to many pills and medications (A7.3). Improvements in each of
these factors were seen at follow-up, with <20% of patients still find-
ing it difficult to adhere to antihypertensive therapy.

For patients who responded to the treatment, there was a signifi-
cantly higher chance that they would respond more favorably to all of
the questions in questionnaire A at follow-up in comparison to baseline

(Table 2-4). Thus, overall perceived emotional burden of the disease was

FIGURE Emotional burden from
“uncontrolled hypertension.” BP indicates
blood pressure

Current health (good/excellent)

24.2 P<.0001
Concerned about health (not at all/not very) ==
M Baseline
BP most serious concern (disagree completely/ 28.6 P<.0001 m Last visit
moderately disagree) 56.0

Anxious about BP (disagree completely/strongly)

Worried about stroke (disagree completely/
strongly)

QoL improvement with BP control (disagree
completely/strongly)

Proportion of Patients, %
0.0 10.0 20.0 300 40.0 50.0 60.0 70.0 80.0

P<.0001

P<.0001

P<.0001

P<.0001

'
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TABLE 3 Answers to Questionnaire B

Percent at
Baseline

Percent at
Follow-Up

P Value®

Target BP®

1. How frequently did you experience these issues or symptoms within the last 4 weeks (never/very rarely/rarely)

1.1 Cold hands or feet
1.2 Tiredness

1.3 Irregular heart beat
1.4 Restlessness

1.5 Chest tightness

1.6 Head pressure

1.7 Fatigue

1.8 Headache

1.9 Drowsiness

1.10 Shortness of breath
1.11 Sleep disturbances
1.12 Sweaty hands or feet
1.13 Dizziness

1.14 Pounding heart

1.15 Swollen ankles

<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001

1.07 (0.89-1.28)
1.11(0.95-1.30)
0.86 (0.73-1.02)
1.02(0.87-1.19)
0.91(0.76-1.09)
0.93(0.80-1.09)
0.96 (0.82-1.12)
1.09 (0.93-1.28)
0.92(0.76-1.12)
0.84 (0.70-1.01)
0.97 (0.81-1.15)
0.96(0.78-1.19)
1.00 (0.84-1.19)
0.84 (0.70-0.99)
0.86 (0.71-1.04)

2. How intensely did you feel these issues or symptoms within the last 4 weeks (did not feel it/very weakly/weakly)

2.1 Cold hands or feet
2.2 Tiredness

2.3 Irregular heart beat
2.4 Restlessness

2.5 Chest tightness

2.6 Head pressure

2.7 Fatigue

2.8 Headache

2.9 Drowsiness

2.10 Shortness of breath
2.11 Sleep disturbances
2.12 Sweaty hands or feet
2.13 Dizziness

2.14 Pounding heart

2.15 Swollen ankles

64.4 81.7
38.4 65.6
64.4 84.4
49.3 76.1
71.6 89.2
56.9 84.3
45.1 71.6
52.8 80.2
77.7 90.6
69.9 85.5
53.0 71.5
80.9 911
64.4 84.0
67.8 87.4
73.6 86.9
63.6 78.0
38.3 62.3
65.0 80.8
50.5 72.6
69.9 82.9
55.7 78.4
44.6 67.8
49.9 74.8
74.6 84.0
67.2 79.6
49.4 66.4
78.1 85.5
63.4 79.0
68.0 82.2
724 81.5

<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001

1.10(0.91-1.33)
1.02(0.87-1.21)
0.92(0.77-1.11)
1.07 (0.90-1.27)
0.90 (0.74-1.09)
1.03(0.87-1.22)
1.06 (0.90-1.25)
1.09 (0.93-1.29)
0.95(0.77-1.17)
0.90(0.74-1.09)
0.95(0.80-1.13)
1.06 (0.84-1.32)
0.95(0.79-1.14)
0.88 (0.73-1.06)
0.91(0.74-1.11)

BP Response®

2.17(1.38-3.41)
1.66 (1.18-2.35)
1.78 (1.19-2.67)
1.65(1.16-2.34)
1.67 (1.10-2.53)
2.06 (1.42-2.97)
1.59 (1.12-2.25)
2.71(1.81-4.04)
1.82(1.13-2.95)
1.43(0.95-2.15)
1.80(1.19-2.70)
3.00 (1.58-5.71)
2.07 (1.36-3.15)
1.48(1.01-2.19)
1.38(0.91-2.11)

1.79 (1.16-2.78)
1.58 (1.10-2.26)
1.70(1.11-2.59)
1.68(1.15-2.43)
1.75(1.10-2.79)
2.22(1.48-3.32)
1.94 (1.33-2.84)
2.25(1.53-3.33)
1.67 (1.01-2.74)
1.33(0.87-2.02)
1.63 (1.09-2.43)
2.09 (1.18-3.71)
2.00(1.28-3.12)
2.16 (1.33-3.50)
1.58 (0.98-2.54)

aMcNemar test. PLikelihood of patients who achieved target blood pressure (BP) giving a more positive answer at follow-up in comparison to baseline.
‘Likelihood of patients who showed a response giving a more positive answer at follow-up in comparison to baseline.

impressively high at baseline, clearly decreased after 24 weeks, with

those who responded well to TDC experiencing the greatest benefit.

3.3 | Frequency and

intensity of nonspecific symptoms

The proportions of patients who reported that they never/very rarely/

rarely experienced any of the symptoms listed in questionnaire B rose

from baseline to follow-up (Table 3). There was no significant differ-

ence in the odds ratio estimate between patients who did or did not

achieve target BP in terms of the likelihood of the frequency of these

events changing during the study, with the exception of dizziness.

Similar results were found when the patients were asked about the

intensity of the symptoms.

For the patients who showed any response to the therapy, there

was a greater likelihood of them reporting a lower frequency and in-

tensity of most of the symptoms. Reductions in shortness of breath

and swollen ankles were not found to be different between these pa-

tients and those who did not demonstrate a response (Table 3).

3.4 | Overall physical and mental health

Reports of excellent or very good overall health rose significantly dur-
ing the study from 8.5% to 26.8% (Table 4). Patients who achieved
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target BP were much more likely to state an improvement in overall
health. By follow-up, fewer patients reported limitations of moder-
ate activities (C2) or problems with work or other daily activities (C5).
Smaller proportions of patients reported interference with social ac-
tivities at the end of the study in comparison to baseline. The mean
overall physical health score increased from 43.41 to 48.22 during the
study. In terms of mental health, the proportions of patients who re-
ported feeling calm and peaceful and having lots of energy all or most
of the time increased from baseline to follow-up. The mean mental
health score was calculated to have increased from 45.45 to 50.07.
For patients who responded to the FDC treatment, both the phys-
ical and mental health aspects of the SF-12 questionnaire were more
likely to have improved during the study in comparison to the nonre-

sponders (Table 4).

3.5 | Patient subgroups

More men than women described their current health as excellent or
good, both at baseline and at follow-up (Table 5). Men were also less
likely to be concerned about their health or consider hypertension
to be their most serious health problem. A higher proportion of men
scored above median in both the mental and physical SF-12 scores.

Patients younger than 65 years were more likely to describe their
current health as excellent or good, with 81.4% of such patients stat-
ing this at follow-up. This group were slightly more likely to be uncon-
cerned about their health but more likely to consider hypertension to
be their most serious condition. The proportion of patients younger
than 65 years with mental health scores above median was a little
higher than that of the patients 65 years and older; however, the
score increased more significantly for the younger patients during the
study. There was a greater difference in terms of the physical health
score, with 55.1% of the younger group and 40.6% of the older group
achieving scores above median at baseline. The proportions of pa-
tients reaching scores above median increased by similar amounts
during the study.

Low numbers of patients with cardiovascular disease or diabetes
described their current health as excellent or good at baseline, and
while this improved during the study, values were still low in com-
parison to the overall study population. The majority of patients with
these conditions were concerned about their health, while they were
as likely to consider hypertension to be their most serious problem as
patients without them. The proportions of patients with physical and
mental health scores above median were significantly lower for the
groups with cardiovascular disease or diabetes in comparison to the

patients without these conditions.

4 | DISCUSSION

The general burden of the condition “uncontrolled hypertension” ap-
peared quite high at baseline, with few patients describing their over-
all current health as excellent/good in questionnaire A or excellent/
very good in the SF-12 questionnaire. Men were found to be more

TABLE 5 Health Perception in Patient Subgroups (Disease

Burden Set: n=3439; SF-12 Set: n=3437)

Percent at
Baseline

Percent at
Follow-Up

How would you describe your current health state (good/excellent)

Men

Women

Age <65y

Age 265y

With CVD?
Without CVD?*
Diabetic disease

No diabetic disease

How concerned are you about your health (not at all/not much)

Men

Women

Age <65y

Age 265y

With CVD?
Without CVD?
Diabetic disease

No diabetic disease

36.3 79.2
29.7 72.0
374 814
28.2 69.2
19.3 55.7
354 79.0
24.2 64.6
37.1 80.6
27.8 60.5
20.1 52.7
26.2 63.5
21.8 48.9
14.8 37.3
257 59.9
20.8 46.1
25.6 61.4

Blood pressure most serious health concern (not at all/barely)

Men
Women
Age <65y
Age 265y
With CVD?
Without CVD?
Diabetic disease
No diabetic disease

SF-12 Mental Health Summary Score
Men (above median at baseline)
Women (above median at baseline)
Age <65 y (above median at baseline)
Age 265 y (above median at baseline)
With CVD? (above median at baseline)

Without CVD? (above median at
baseline)

Diabetic disease (above median at
baseline)

No diabetic disease (above median at
baseline)

SF-12 Physical Health Summary Score
Men (above median at baseline)
Women (above median at baseline)
Age <65 y (above median at baseline)
Age 265 y (above median at baseline)
With CVD? (above median at baseline)

30.7
26.2
27.0
30.5
29.3
28.5
32.8
26.8

53.4
42.6
49.7
46.7
39.0
49.8

43.4

50.5

53.2
43.0
55.1
40.6
26.2

58.5
53.1
554
56.7
54.0
56.3
56.9
55.5

74.7
65.8
74.6
65.7
59.7
72.2

63.2

73.7

78.5
67.5
80.8
64.5
53.9

(Continues)
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TABLE 5 (Continued)
Percentat  Percent at
Baseline Follow-Up
Without CVD? (above median at 52.0 76.4
baseline)
Diabetic disease (above median at 37.7 62.2
baseline)
No diabetic disease (above median at 53.0 78.1
baseline)

Abbreviations: CVD, cardiovascular disease; SF-12, 12-Item Short-Form.
dCardiac failure, stroke/transient ischemic attack, myocardial infarction,
renal dysfunction.

likely to describe their health in these positive terms than women
were, which is in agreement with other studies.?° At the follow-up
visit 24 weeks after initiation of FDC treatment, more patients con-
sidered their health to be good/excellent, with patients who achieved
the target BP of <140/90 mm Hg being much more likely than those
who failed to report better health at the end of the study in compari-
son to the start. This improvement correlates with the observed target
BP achievement of 67.5% that we previously reported for this patient
population, along with the low rate of adverse events during the 24-
week follow-up period.*® This observation is in potential disagree-
ment with prior work published by Trevisol and colleagues,?® which
described an association between treated hypertension and reduced
quality of life. This has been attributed to the awareness of the disease
and adverse events related to the use of BP agents, but not the BP per
se. Reasons for the discrepancy may include: (1) that we had no con-
trol group with untreated hypertension nor normotensive patients to
compare with, and (2) we selected patients by the use of a particular
drug combination that has been reported to have a low side-effect
profile. Therefore, we believe that, although there was no control
group owing to the observational nature of the study, BP control is
likely a major contributor to the perceived improvement in health.

At baseline, a high proportion of patients stated a desire for easier
BP control and a reduction in the number of pills they had to take
to control their condition. After 24 weeks of treatment with the FDC
therapy, there was a significant decrease in the quantity of such pa-
tients. The requirement for fewer pills is known to be a major factor
in increasing patient compliance with antihypertensive therapy.?1?2
Initiation of FDC treatment would therefore understandably result
in greater satisfaction with the daily drug regimen. Patients who
achieved the target BP of <140/90 mm Hg were found to be more
likely to no longer state a desire for easier BP control by the end of
the follow-up period, they were also less likely to be anxious about
managing hypertension.

While hypertension is generally not associated with any specific
symptoms, a variety of issues such as fatigue, arrhythmia, and dizzi-
ness are often reported. When asked about the occurrence of certain
symptoms during the 4 weeks prior to the study, high proportions of
patients described having experienced such events more frequently
than “rarely.” In particular, tiredness, fatigue, and restlessness were

reported by over 50% of patients, with these same issues stated to

WILEY-

be felt more than “weakly.” After the 24 weeks of FDC treatment, the
occurrence of all symptoms, as well as their intensities, had decreased
significantly. Again, this may be linked to the high rate of target BP
achievement that was demonstrated during the study, although pa-
tients who reached the target were not found to be more likely to
report a reduction in these symptoms in comparison to those who
failed.™

The SF-12 questionnaire was designed as a concise method by
which to assess patients’ overall physical and mental health.)” While re-
ported restrictions in physical and social activities in the present study
could not solely be attributed to hypertension, the decreases that were
evident after the 24 weeks of FDC therapy indicate that this condition
made a significant contribution to these limitations. Both the physical
and mental health summary scores were higher for the male population
at baseline and follow-up, and there were more men than women with
a score above median. Such gender differences have been previously
reported for studies regarding health-related quality of life.202324

Because of the observational nature of the study, no control
groups could be analyzed. This prevents us from drawing definitive
conclusions as to what extent the different aspects of the question-
naires were affected by the reduction in hypertension itself and by
mere participation in a clinical study. However, the dependency of
the parameters indicating emotional burden of the disease (anxiety
and emotional stress level) from the BP response suggest that at least
to some extent the improved levels of anxiety and emotional stress
is caused by better BP control. The large population of patients that
completed the questionnaires both at baseline and follow-up also pro-

vides good statistical power in addition to enabling subgroup analysis.

5 | CONCLUSIONS

The patients’ responses to the questionnaires clearly demonstrate im-
provements in many factors related to quality of life on being treated
with the FDC therapy. Both physical and mental issues associated
with hypertension improved during the 24 weeks of treatment. These
improvements were likely due to the effective reduction in BP that
was shown for a majority of patients, as well as the lower number
of pills that the patients were required to take. The results there-
fore call for giving more attention to the effects of hypertension on
hypertension-related quality of life and mental health in clinical prac-
tice and to utilize the full potential of appropriate drug-drug combina-

tions to improve health-related quality of life and mental health.
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