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Abstract
With the increasing prevalence of hypertension, there has been a growing interest in understanding
the health-related quality of life (HRQOL) of patients with hypertension. Although hypertension is
often perceived as asymptomatic, it is associated with impaired HRQOL due to complications or co-
morbidities, awareness of the diagnosis and adverse effects from anti-hypertensive medications. This
article focuses on the literature published since 2000, on HRQOL in elderly hypertensive individuals
as well as hypertensives with co-existent diseases, including chronic kidney disease (CKD),
cardiovascular disease and diabetes mellitus. Most of the studies found that hypertensive individuals
with co-existent co-morbidities tend to have lower HRQOL than those with hypertension alone, and
identified the number of co-morbid illnesses as an independent determinant of HRQOL. The most
pronounced effect was noted in the physical function domains of HRQOL. Studies have also
examined the effects on HRQOL of specific classes of antihypertensive drugs without specific
demonstration of superiority of 1 drug class over another in terms of HRQOL measures. While there
is evidence in favor of ACE-inhibition for improving renal and cardiovascular outcomes in
hypertensive patients, its role in ameliorating HRQOL outcomes remains to be established.
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Introduction
Hypertension is estimated to affect 29% of the population in the United States (U.S.)(1) Health-
related quality of life (HRQOL) among those with hypertension has been shown to be
diminished compared to that of community-based controls and has also been shown to decrease
over time. The impact of disease on HRQOL is especially relevant for a disease such as
hypertension, as treatments to control hypertension may also worsen HRQOL. Studies of
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HRQOL among hypertensive individuals have been conflicting, with some studies finding
worse HRQOL among hypertensives compared to the general population,(2-4) and some
finding no impact of hypertension on HRQOL in some or all domains.(5) These disparate
findings may be related to the different populations examined in different studies. In studies
that have found poorer HRQOL associated with a diagnosis of hypertension, the mechanism
for the lower HRQOL is unknown. Some studies have suggested that a patient's awareness of
the diagnosis of hypertension itself is responsible for the lower HRQOL, with those unaware
of the diagnosis of hypertension having better HRQOL than those aware of the diagnosis.(6)
However, the question of HRQOL in hypertension is a complicated one, as hypertension
frequently co-exists with other illnesses or states in which HRQOL can be negatively impacted.
The question of hypertension and its treatment influencing HRQOL is an important one since
HRQOL may influence long-term independence and adherence to therapy. Since HRQOL in
hypertension has been previously reviewed through 2000,(7, 8) this review emphasizes on
work published since 2000 and focuses primarily on physical, mental and social well-being
among older adults with hypertension in the setting of chronic kidney disease (CKD) and
chronic health conditions. The aim of this review is to examine HRQOL in subsets of
hypertension with an additional co-morbidity, i.e CKD, cardiovascular disease, diabetes
mellitus (DM) and the elderly.

Models of Health-Related Quality of Life
The most widely accepted model of HRQOL is based on the World Health Organization's
definition of quality of life as a complete state of physical, mental, and social well-being and
not merely an absence of disease in infirmity.(9) This model stresses the importance of
psychological, social and physical functioning to perceived HRQOL.(10) Some researchers
have argued for more comprehensive measurement of quality of life in hypertension,
suggesting assessment of physical capabilities, mood, social interaction, intellectual
functioning, economic status, and self-perceived health status.(11, 12) The conceptual
approach includes HRQOL measurements that are based on a patient's “subjective” sense of
well-being and are commonly used as indicators of successful medical treatment. While the
questionnaires are subjective and represent the patients' own perspectives, they are highly
reproducible and the reliability of HRQOL domains compares favorably with the reliability of
blood pressure measurements. Some well-validated instruments used in hypertension studies
are Short Form-36 (SF-36), Sickness Impact Profile (SIP), Nottingham Health Profile (NHP)
and Profile of Mood States (POMS).

Health-related quality of life in hypertension with CKD
Hypertension is both a cause and a complication of CKD, accounting for 26.8% of incident
end-stage renal disease (ESRD) cases in 2006(13) and affecting 50% to 75% of the CKD
population.(14) It is also well recognized as a risk factor for CKD progression.(14) In addition,
trials have established hypertension and CKD as independent risk factors for cardiovascular
disease.(14-19) Notably, a prospective study conducted in the urban Japanese population
suggested that hypertensive individuals with even mild CKD with and estimated glomerular
filtration rate (eGFR) of 50-59 ml/min/1.73 m2 are at greater risk of stroke than hypertensive
individuals with normal eGFR (>60 ml/min/1.73 m2), and that hypertensive subjects with more
severe renal impairment were at an even greater risk for stroke.(20)

While HRQOL has been studied in hypertension(21-24) and CKD,(25-28) there is paucity of
literature on HRQOL in patients with both hypertension and CKD. The dramatically expanding
prevalence of CKD(29) and the role of hypertension in progression of CKD prompt the need
for a better understanding of HRQOL in this population. One study that has evaluated HRQOL
in subjects with both hypertension and CKD was the African American Study of Kidney
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Disease and Hypertension (AASK) Trial.(30) It was a 7-year, double-blind multicenter
randomized controlled clinical trial designed to evaluate the effects of 2 goal levels of blood
pressure control and 3 anti-hypertensive drug regimens on decline in renal function in patients
with hypertensive nephrosclerosis.(31) A total of 1094 participants were randomized to either
a usual mean arterial pressure goal of 102 to 107 mm Hg or a low mean arterial pressure goal
of 92 mm Hg or lower, and to initial anti-hypertensive therapy with either a beta-blocker
(metoprolol), angiotensin-converting enzyme (ACE) inhibitor (ramipril), or dihydropyridine
calcium channel blocker (amlodipine). The investigators also assessed the HRQOL by the
Medical Outcomes Short-Form 36 (SF-36) at baseline and at the last follow up visit. The cross-
sectional analysis showed that study participants at baseline had lower physical-domain
HRQOL scores than the general population in the U.S., but higher scores than hypertensive
African Americans on hemodialysis.(32) These patients suffered significant impairment in the
physical dimensions of HRQOL as compared to the mental dimensions, with scores in women
being worse than in men. Low socioeconomic status, unemployment, obesity and co-existing
co-morbidity were identified as independent determinants of HRQOL. Furthermore, the
researchers found a significant negative impact of higher mean arterial pressure, longer
duration of hypertension, larger number of anti-hypertensive medications and greater degree
of renal insufficiency on HRQOL. HRQOL scores and symptom scores at baseline were
comparable in the 2 blood pressure goal groups and the 3 anti-hypertensive regimen groups.
(32)

On longitudinal annual follow-up of the AASK study participants, Lash and colleagues
observed that there were no significant differences in HRQOL scores or self-reported
symptoms between the low and usual-mean arterial pressure groups,(33) as shown in Figures
1(a) and 1(b). Comparison by treatment group revealed lower rates of decline in HRQOL in
the ramipril group than the metoprolol group, suggesting superiority of ramipril. However,
larger prospective trials are required to establish its superiority over other anti-hypertensive
agents with respect to HRQOL outcomes.

Other investigators have studied the impact of anti-hypertensive treatment on HRQOL.(21,
26, 34) Among these, a small 3-year randomized trial by De Rosa and associates is notable for
comparing the effects of losartan to those of enalapril on blood pressure, left ventricular mass,
renal function and HRQOL.(35) They concluded that both the drugs had relatively similar
hemodynamic profiles as well as similar effects on the glomerular filtration rate and HRQOL,
as assessed by the battery-of-scales instrument. There was no significant difference in the self-
reported symptoms except for a higher incidence of cough in the enalapril arm.

The effect of antihypertensive therapy on HRQOL is particularly important because control of
blood pressure is the mainstay of therapy for patients with CKD. The National Kidney
Foundation Kidney Disease Outcomes Quality Initiative (K/DOQI) recommends a blood
pressure target of less than 130/80 mm Hg in CKD with aims of therapy being to lower blood
pressure, reduce the risk of cardiovascular disease and slow the progression of renal disease,
with emphasis on use of ACE-inhibitors or angiotensin-receptor blockers.(14) While there is
a substantial body of evidence in favor of ACE-inhibition for improving renal outcomes in
patients with CKD,(36-41) its role in ameliorating HRQOL outcomes remains to be
established.

Health-related quality of life in hypertension with cardiovascular disease
In general, studies examining the impact of single or multiple co-morbid illnesses on HRQOL
have suggested that greater numbers of co-morbid illnesses are associated with lower HRQOL.
There has been a comprehensive overview of HRQOL in cardiovascular disease through 1998
by Swenson and Clinch.(42) The literature focusing on this topic is diverse as it includes
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multiple types of cardiovascular diseases including coronary disease, heart failure, peripheral
vascular disease as well as cardiovascular risk factors such as DM. Because cardiovascular
risk factors including hypertension tend to cluster in individuals, the subject of HRQOL in
patients with hypertension and cardiovascular disease has been examined specifically to
determine the impact of individual cardiovascular risk factors and cardiovascular disease itself
on HRQOL.

As is the case for literature regarding other co-morbid illnesses, population-based studies have
demonstrated that individuals who report greater numbers of cardiovascular risk factors
(including DM, hypertension, hyperlipidemia, obesity and smoking) are more likely to rate
their overall health as “poor” or “fair” than those with fewer cardiovascular risk factors.(43)
The physical domain measurements of HRQOL appear to be most affected by the clustering
of cardiovascular risk factors and cardiovascular disease itself. Bayliss and colleagues
examined data from the Medical Outcomes Study with respect to longitudinal changes in
physical domain measurements in HRQOL of hypertensive patients,(44) some components of
the physical domain being the ability to deal with the physical requirements of life such as
attending to personal needs, walking, flexibility, physical symptoms and vitality.(45) The
authors used a previously defined cutoff of a “clinically significant” change in physical
HRQOL scores and found that a diagnosis of congestive heart failure, DM, chronic respiratory
illness, or the presence of 4 or more chronic illnesses predicted a clinically significant change
in physical HRQOL over 4 years. It is notable that a diagnosis of congestive heart failure was
associated with a larger decrement in physical HRQOL scores than the diagnosis of coronary
artery disease.

Further studies have examined the impact of specific cardiovascular diseases on HRQOL in
hypertensive individuals. A Turkish study used the SF-36 to describe the effects of co-morbid
conditions on HRQOL in hypertensive individuals.(46) The hypertensive patients had lower
SF-36 scores than population norms, and a variety of clinical and demographic factors were
found to affect HRQOL scores. Age and female gender were associated with low SF-36
subscale scores, while diagnosis of congestive heart failure, cerebrovascular disease, obesity
and angina lowered the scores in the physical domain subscales. History of transient ischemic
attack or of myocardial infarction was associated with impaired mental health scores in this
study whereas peripheral vascular disease was associated with decrements in perceptions of
overall health. Obesity, which is also a cardiovascular risk factor and is often linked with
hypertension, was found to be independently associated with impaired physical function in a
study by Johansen and colleagues.(47) Other studies have more intensively examined coronary
disease, particularly in patients who have required coronary artery bypass grafting (CABG),
with regard to effects on HRQOL in hypertensive individuals. Most of the studies have found
that hypertensive patients with coronary disease have a lower HRQOL than non-hypertensive
individuals or that they respond less favorably to coronary interventions than do patients
without hypertension in terms of improvements in HRQOL. Another study followed non-ST-
elevation MI patients longitudinally after MI and found that patients with hypertension had
smaller improvements in HRQOL after MI than did patients without hypertension.(48) Two
studies have addressed HRQOL in hypertensive patients with coronary disease within the
context of CABG. A study that compared on-pump and off-pump CABG demonstrated that
patients with hypertension in both surgical groups had worse physical domain HRQOL scores
after CABG than those without hypertension.(49) A second study followed patients from the
time of CABG for 5 years afterward and compared HRQOL and mortality in patients with
hypertension versus those without hypertension.(50) Patients with hypertension had higher 5-
year mortality and smaller improvement in the physical domain of HRQOL measurement after
CABG than those without hypertension. The authors postulated that accelerated atherosclerosis
in hypertensive patients with cardiac disease could have led to the different findings in the 2
groups.
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In summary, hypertensive individuals with cardiovascular disease or increased numbers of
cardiovascular risk factors tend to have lower HRQOL than those with hypertension alone.
This effect appears to be most pronounced in the physical function domains of HRQOL.
Though the cardiovascular disease can contribute to poorer physical function and HRQOL
through several mechanisms, 1 study(51) suggests that poor HRQOL may lead to increased
progression of atherosclerosis, which could in turn lead to loss of physical function.

Health-related quality of life in hypertension with DM
The global health burden of DM is of epidemic proportions with the worldwide prevalence
projected to reach 366 million in 2030.(52) Studies have established that diabetic patients
demonstrate impaired HRQOL(53-55) which is associated with disease severity, duration,
diabetic complications and concomitant morbidities.(56) Hypertension frequently coexists
with DM and published studies that have sought to evaluate the impact of these co-morbidities
on HRQOL have yielded variable results.

Lloyd and colleagues assessed the influence of complications associated with type 2 DM on
HRQOL.(57) Although hypertension was found to be the most prevalent complication, it was
not found to affect HRQOL independently. Comparable results were observed in 2
subsequently published studies.(46, 58) Interestingly, a study by Miksch and associates
reported better HRQOL in patients with both hypertension and DM than in those with DM
alone, but the results were not significant.(55) The interpretation for these findings was that
hypertension is often asymptomatic until later stages of the disease and hence it does not lower
HRQOL in patients with DM. In contrast, several other studies have reported notable negative
effects of hypertension on HRQOL in type 1(59) and type 2(56, 60) diabetics, with the most
detrimental influence on the physical(54, 59) and general health domains.(56) Wee and
associates further described this influence as being an additive phenomenon.(54) It is
interesting to note that in addition to the physical domains, patients with DM and hypertension
identified medication-related issues and diet as aspects that were relevant to HRQOL. While
patients were concerned about factors affecting their physical and social functioning, health-
care providers focused on improving clinical outcomes and the process of care.(61)

The discrepancies in these results can be explained by the use of varying HRQOL instruments,
variation in study populations, disease severity, duration and presence of additional co-
morbidities. It is also notable that most of these studies were performed on subjects with DM
type 2 and the co-morbidities were self-reported. Despite the inconsistency in results from
these studies, identification and treatment of hypertension is nonetheless very crucial in
diabetics, in order to reduce their cardiovascular mortality and morbidity. With only a handful
of studies on effects of antihypertensive treatment on HRQOL in the diabetic population, our
understanding of the treatment choice is limited. While Ostman and colleagues found no
significant differences in the overall well-being and symptom scores with either metoprolol or
quinapril,(62) McGill and colleagues demonstrated that carvedilol was superior to metoprolol
in terms of the perceived burden of DM-related symptoms.(63) This was attributed to the
differences in the pharmacological profiles of the 2 drugs. As shown in Figure 2, the addition
of carvedilol to renin-angiotensin-aldosterone-system blockade seemed better tolerated than
adding metoprolol. In particular, there were fewer neuropathic, hypoglycemic or
hyperglycemic symptoms with carvedilol than with metoprolol. Also notable are results from
the United Kingdom Prospective Diabetes Study (UKPDS) which reported no association of
target blood pressure levels on HRQOL.(64) However, the high cardiovascular risk exhibited
by this patient population underscores the need for focusing on treatment of hypertension,
which is a putatively asymptomatic but important risk factor.
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Health-related quality of life in elderly hypertensives
Population-based studies have indicated worse HRQOL in the general population of older than
younger adults, particularly in the physical domains of HRQOL measurements.(65) Possible
reasons for this finding include the increasing burden of disease, including hypertension among
older individuals. HRQOL among hypertensive elderly individuals is of particular interest for
several reasons. First, the prevalence of hypertension is higher among elderly individuals than
among individuals in younger age groups.(66) This has also been underscored by recent work
in the National Health and Nutrition Examination Survery (NHANES)(1) as shown in Figure
3. There is a marked increase in prevalence with increasing age and there are also significantly
higher rates of hypertension among non-Hispanic blacks. Second, while hypertension
contributes to significant morbidity and mortality in this age group due to cardiovascular
disease,(67, 68) it is frequently thought to be asymptomatic, which underscores the importance
of examining any decrement to HRQOL caused by treatment of hypertension. To this end,
multiple studies have examined the impact of both pharmacologic and non-pharmacologic
treatments of hypertension on HRQOL among the elderly population.(69) The effects of anti-
hypertensives on HRQOL in the elderly have been reviewed by Fogari and Zoppi(69) (Table
1) and this comprehensive review addressed both pharmacologic and non-pharmacologic
studies published through 2003. The authors concluded that although no class of anti-
hypertensive agents offered a definite advantage over the others in terms of HRQOL effects,
ACE-inhibitors and angiotensin II receptor antagonists were noted to demonstrate an
improvement in cognitive ability and sexual function in the elderly.(69)

In general, studies of pharmacologic treatment of hypertension among the elderly have found
either no decrement(22, 70, 71) or improvement in HRQOL associated with anti-hypertensive
therapy.(4, 72) Notable is a study that reported a negative impact of antihypertensive treatment
in the domain of social interaction, but not in domains of physical function of HRQOL.(73)
Possible reasons for these disparate findings include the different instruments used to measure
HRQOL, different drugs used for treatment and differences in the ages of the populations
studied. The effects on HRQOL of specific classes of antihypertensive drugs including
diuretics, beta blockers, calcium channel blockers and ACE inhibitors have been examined in
the elderly in several studies, without specific demonstration of superiority of 1 drug class over
another in terms of HRQOL measures among elderly individuals.(74-76)

While multiple studies have examined pharmacologic treatments of hypertension and HRQOL
in the elderly, few studies have focused on non-pharmacologic treatments and HRQOL. One
study examined exercise and HRQOL in a group of post-menopausal hypertensive women.
This study found that increasing doses of exercise were associated with improved HRQOL
measurements, a finding which was independent of weight loss, but change in blood pressure
was not reported.(77)

In summary, elderly individuals are at risk for worse HRQOL and hypertension may contribute
to the decrements in HRQOL. As hypertension is a chronic condition, it is important to examine
the effect of antihypertensive therapy on HRQOL in this population already at risk for worsened
HRQOL. More studies are needed to address the optimum anti-hypertensive therapy for
preserving HRQOL in this group.

Conclusion
Hypertension may be associated with lower HRQOL, particularly in domains of physical
function. The mechanisms are unclear, but this decrement in HRQOL has broad implications
in terms of treatment goals and decisions and prevention of further decreases in HRQOL. One
way in which this might occur is by prevention of complications of hypertension including

Soni et al. Page 6

Adv Chronic Kidney Dis. Author manuscript; available in PMC 2011 July 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



cerebrovascular disease and chronic kidney disease, which both are associated with even
greater decreases in HRQOL among individuals with hypertension. Additionally, diabetics and
elderly patients with hypertension are also special populations in which consideration of
HRQOL preservation is of particular interest.
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Figure 1.
(a). Mean change in SF-36 Physical Health Component Scores by drug group (top) and blood
pressure goal (bottom). Low goal: Mean arterial pressure 92 mm Hg or lower. Usual goal:
Mean arterial pressure 102-107 mm Hg. Reprinted with permission.(33)
(b). Mean change in SF-36 Mental Health Component Scores by drug group (top) and blood
pressure goal (bottom). Low goal: Mean arterial pressure 92 mm Hg or lower. Usual goal:
Mean arterial pressure 102-107 mm Hg. Reprinted with permission.(33)
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Figure 2.
Changes in score in the individual items from the Diabetes Symptom Checklist. Patients with
hypertension and type 2 diabetes treated with carvedilol reported a lower perceived burden of
diabetes-related symptoms than those treated with metoprolol. Reprinted with permission.
(63)
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Figure 3.
Hypertension prevalence in 2003–2004 by age and race/ethnicity in men and women. Data are
weighted to the US population. *P_0.05, †P_0.01, ‡P_0.001 for the difference within the same
age group (non-Hispanic whites as the referent for race/ethnicity). Error bars indicate 95%
confidence intervals. Reprinted with permission. (1)
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Table 1

Main potential quality-of-life effects of antihypertensive drugs(69)

Drug Class Quality-of-Life Symptoms

Diuretics Impotence, decreased libido, dizziness, lethargy, constipation, nausea, dry
eye

Beta-adrenoceptor antagonists Cold extremities, dizziness, fatigue, insomnia, nausea, anorexia, vivid
dreams, depression, reduced verbal memory

Central alpha-2-adrenoreceptor agonists (Methyl-dopa, clonidine) Impotence, tiredness, diarrhea, dry mouth, depression, vivid dreams, sleep
disturbance, postural hypotension, sedation, reduced verbal memory

Alpha-1 adrenoreceptor Antagonists Postural hypotension, headache

Calcium channel antagonists

 Dihydropyridines Ankle edema, flushing, headache, dizziness

 Non-dihydropyridines Constipation, headache, nausea, dizziness

ACE inhibitors Cough, rash, taste disturbance, angioedema

Angiotensin II receptor antagonists Dizziness, rash, loss of taste
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