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Background: Hypertension is prevalent in the elderly,
but an information gap remains regarding the old, frail,
individuals with complex conditions living in long-
term care.

Objective: To analyze the patterns of antihypertensive
drug therapy among elderly patients living in nursing
homes to elucidate their conformity with consensus
guidelines.

Subjects and Methods: We used a long-term care da-
tabase that merged sociodemographic, functional, clini-
cal, and treatment information on nearly 300 000 pa-
tients admitted to the facilities of 5 US states between 1992
and 1994.

Results: Hypertension was diagnosed in 80 206 pa-
tients (mean age, 82.7 ± 7.8 years). The prevalence was
higher among women and among blacks. About one
fourth of patients had 6 or more comorbid conditions;
26%, 22%, and 29% had concomitant diagnoses of coro-
nary heart disease, congestive heart failure, and cerebro-

vascular disease, respectively. Seventy percent of pa-
tients were treated pharmacologically. Calcium channel
blockers were the most common agents (26%), fol-
lowed by diuretics (25%), angiotensin-converting en-
zyme inhibitors (22%), and b-blockers (8%). The rela-
tive use of these drugs changed according to the presence
of other cardiovascular conditions. Adjusting for poten-
tial confounders, the relative odds of receiving antihy-
pertensive therapy were significantly decreased for the
oldest subjects ($85 years old: odds ratio, 0.85; 95% con-
fidence interval, 0.81-0.89) and those with marked im-
pairment of physical (odds ratio, 0.77; 95% confidence
interval, 0.73-0.81) and cognitive (odds ratio, 0.67; 95%
confidence interval, 0.64-0.70) function.

Conclusions: Among very old, frail hypertensive pa-
tients living in nursing homes, the pattern of treatment
seems not to follow recommended guidelines; age, func-
tional status, and comorbidity appear to be important de-
terminants of treatment choice.

Arch Intern Med. 1998;158:2377-2385

H YPERTENSION IS one of the
most frequent condi-
tions of older people1-3

and is an important risk
factor for cardiovascular

and cerebrovascular disease.4-7 Recent data
support the notion that the absolute ben-
efits of pharmacological treatment are even
more pronounced in the elderly, both in
men and in women.8,9 Randomized con-
trolled trials have shown that diuretics, and
possibly b-blockers and some calcium
channel blockers, reduce morbidity and
improve survival of older, but otherwise
healthy, hypertensive patients.10-13 Accord-
ingly, the Joint National Committee has
repeatedly recommended these drugs as
the preferred choice.14,15

Regardless, several calcium chan-
nel blockers and angiotensin-converting
enzyme (ACE) inhibitors have become
widely prescribed, especially among

elderly patients.16-19 ACE inhibitors are
effective in reducing blood pressure, but
their effect on morbidity or mortality
among hypertensive patients is still
unknown.4 In the past 2 years, observa-
tional studies have questioned the wide-
spread use of calcium channel blockers
because of increased morbidity and
mortality in selected patients with coro-
nary heart disease,20,21 but also in adult22

and elderly23 hypertensive patients. The
Systolic Hypertension in Europe Trial is
the only trial that has shown a clear
benefit conferred by a calcium channel
blocker, but the study enrolled exclu-
sively elderly patients with isolated sys-
tolic hypertension.13 Yet, no other data
from controlled trials are available in
this diverse population.

People older than 65 years, despite
representing 15% of the US population and
using one third of all medications, re-

ORIGINAL INVESTIGATION

From the Istituto di Medicina
Interna e Geriatria, Università
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main underrepresented in randomized clinical tri-
als.24,25 Recently this limitation has been recognized,
and all of the studies currently in progress concentrate
on older hypertensive patients, some with no upper
limit on age.26 However, randomized trials in the elderly
can pose serious challenges, and even when targeted to
these patients, only the relatively healthier population is
included, producing results of limited generalizability.11

In general, the ideal patient for a trial little resembles
the clinically complex, frail older patient for whom
most of the drugs are prescribed. Such difference is

amplified for patients who reside in nursing homes;
typically they are the oldest old, are often cognitively
and physically impaired, usually have multiple comor-
bid conditions, and take numerous medications.27 Little
is known about hypertensive patients who reside in
long-term care facilities, despite the increasing impor-
tance of this health sector.28,29

The objective of our study was to investigate to what
extent antihypertensive drug prescribing patterns con-
form to consensus guidelines, to evaluate the impact of
age and comorbidity, and to identify the independent

SUBJECTS AND METHODS

Since 1991, all US nursing homes have been required to use
a uniform, comprehensive assessment tool known as the Resi-
dent Assessment Instrument (RAI) with its Minimum Data
Set (MDS),30 establishing a national, long-term care data-
base. The present study used data from the Health Care Fi-
nancing Administration’s Multi-State, Case-Mix and Qual-
ity Demonstration Project involving all 1492 Medicare- and
Medicaid-certified nursing homes in Kansas, Maine, Missis-
sippi, New York, and South Dakota. We have merged 3 da-
tabases: (1) a computerized, longitudinal MDS data set on
nearly 300 000 patients residing in, or admitted to, a nurs-
ing home in any of the 5 states during the period from Janu-
ary 1, 1992, through December 31, 1994; (2) a longitudinal
file containing data on all drugs received by each patient; and
(3) the Medicare enrollment files and Medicare Provider
Analysis and Review database, which contains information
on all persons covered by Medicare Part A. The resulting da-
tabase (Systematic Assessment of Geriatric Drug Use via Epi-
demiology [SAGE]) has been described in detail else-
where,31-33 and it is briefly summarized herein.

SAGE DATABASE

The MDS includes sociodemographic information, numer-
ous clinical items ranging from the degree of physical de-
pendence to cognitive functioning, and all active clinical di-
agnoses.30,31 The MDS also includes an extensive array of signs,
symptoms, syndromes, treatments, and indicators that de-
scribe each resident’s behavior and mood.30,31 A variety of
multi-item, summary scales are embedded in the MDS to ex-
amine the performance on Activities of Daily Living, cogni-
tion, mood status, behavioral problems, social engagement,
communication, mobility, and urinary continence.32,33

In addition to MDS data, staff recorded up to 18 dif-
ferent drugs received by each resident in the 7 days pre-
ceding the assessment. Information on the resident’s drug
therapy included brand or generic name, dosage, route and
frequency of administration, and whether it was given on
a standing or as-needed order.32 Drugs were coded accord-
ing to the National Drug Code system. We used the Mas-
ter Drug Data Base (MediSpan Inc, Indianapolis, Ind) to
translate National Drug Codes into therapeutic classes and
subclasses.33

POPULATION SAMPLE

From an initial population of 296 379 unique individu-
als (January 1, 1992, through December 31, 1994), we

excluded patients younger than 65 years (n = 25 506)
and those in a comatose state (n = 725). We then identi-
fied 80 206 patients based on the presence of a diagnosis
of hypertension at their initial MDS assessment. Staff
physicians coded a diagnosis of hypertension by means
of information obtained from the medical record, includ-
ing the physical examination of the resident, medication
and other treatment orders, and hospital discharge docu-
mentation (if any).34 In interrater trials, the k coefficient
for the diagnosis of hypertension was found to be excel-
lent (0.80).35 In addition, a diagnosis of hypertension on
the MDS record could be confirmed through the Medi-
care hospital discharge claims in more than 83% of cases
with a hospitalization shortly preceding the MDS.33

ANALYTIC APPROACH

We conducted a cross-sectional study based on the ini-
tial MDS assessment of the 80 206 hypertensive patients.
We evaluated age differences by stratifying the sample
into 3 age categories: 65 to 74 years (n = 13 285), 75 to
84 years (n = 31 707), and 85 years or older (n = 35 214).
Performance in physical function was expressed with a
5-item, 6-level Activities of Daily Living Scale, and cog-
nition was measured with a 6-item, 7-level Cognitive
Performance Scale, both of which have been previously
validated.36,37

Antihypertensive medications were classified by the
following MediSpan classification codes: 33.10, b-
blockers, nonselective; 33.20, b-blockers, selective; 34.00,
calcium channel blockers (subsequently distinguished as
dihydropyridines, diphenylalkylamine, or benzothiaz-
epine); 36.10, ACE inhibitors; 36.20, adrenolytic agents (ie,
methyldopa, clonidine, reserpine, guanabenz); 36.30, a-
blockers; 36.40, hydralazine; 37.20, loop diuretics; 37.50,
potassium-sparing diuretics; and 37.60, thiazides. Ni-
trates (32.10) were also computed.

To evaluate age trends, we performed Mantel-
Haenszel x2 tests.38 We evaluated predictors of pharmaco-
logical treatment of hypertension by developing a mul-
tiple logistic regression model. Based on crude analyses of
the association between pharmacological treatment and
various independent variables, including sociodemo-
graphic variables, measures of physical and cognitive
functioning, and indexes of comorbid conditions, we
identified potential predictors for the model. Before con-
structing the model, we evaluated (and ruled out) multi-
collinearity. From the final model, we derived odds ratios
and corresponding 95% confidence intervals. All analyses
were performed with SAS software (version 6.12, SAS
Institute, Cary, NC).
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predictors of receiving pharmacological treatment for hy-
pertension among elderly patients living in nursing homes.

RESULTS

PREVALENCE OF HYPERTENSION

Overall, nearly 32% of the nursing home residents (mean
age, 82.7 ± 7.8 years; range, 65-115 years) had a diagno-
sis of hypertension. The prevalence of hypertension was
higher among women (33%) than men (27%) and among
African Americans (43%) and other minorities (34%) than
among whites (30%). As age increased, the prevalence
of hypertension declined slightly (35% in the 65- to 74-
year-old group vs 33% and 30% in the 75- to 84-year-
old and $85-year-old groups, respectively), which is ac-
counted for by the decline among men and African
Americans. Prevalence of hypertension among women
and white patients did not differ by age.

SAMPLE CHARACTERISTICS

Table 1 summarizes the principal sociodemographic
characteristics and several functional variables of hyper-
tensive patients. The proportion of women and white pa-
tients increased with age. Overall, two thirds of patients
were admitted from an acute care hospital, and 60% of

them stayed in the nursing home for less than 6 months.
As many as 30% of patients had a body mass index less
than 20 kg/m2. While 16% of patients overall required
no, or minimal, assistance performing basic daily activi-
ties, 40% showed severe impairment. No major age-
related differences were observed. On the other hand,
more than 40% of patients (39%-48% by age group) had
only minimally impaired cognitive function. Overall, 46%
of patients had urinary incontinence and one third had
experienced at least 1 fall in the preceding 6 months.

COMORBIDITY

Table 2 shows that two thirds of patients had more than
3 comorbid medical conditions in addition to hyperten-
sion, and 25% had 6 or more. Increased age was associ-
ated with a significantly greater number of comorbid con-
ditions. Twenty-six percent, 22%, and 29% of patients
had a concomitant diagnosis of coronary heart disease
(CHD), congestive heart failure (CHF), or cerebrovas-
cular disease, respectively. While the proportion of hy-
pertensive patients with coexisting CHD and CHF in-
creased by 50% or more in the group aged 85 years or
older as compared with the 65- to 74-year-old group, a
significant decline in the proportion of patients affected
by cerebrovascular conditions was evident. There was a
steady increase in the proportion of patients diagnosed

Table 1. Principal Characteristics of Hypertensive Patients*

Characteristic

% of Patients by Age, y

P †
Total

(n = 80 206)
65-74

(n = 13 285)
75-84

(n = 31 707)
$85

(n = 35 214)

Female sex 77 62 75 85 ,.001
Race

White 84 72 84 89
African American 12 22 12 8 ,.001
Other‡ 4 6 4 3

Admitted from
Private home 22 15 20 26

,.001
Acute care hospital 65 72 67 61

Body mass index, kg/m2

,20 25 18 24 30
,.001

.30 12 20 13 8
Physical function (ADL)

Normal or minimal impairment (0-1) 16 17 16 16
Moderate impairment (2-3) 44 42 44 44 .58
Severe impairment (4-5) 40 41 40 40

Cognitive function (CPS)
Normal (0-1) 42 48 42 39
Moderate impairment (2-4) 42 37 41 44 .01
Severe impairment (5-6) 17 15 17 18

Depressed mood§ 27 28 28 26 ,.001
Behavioral problems 18 18 19 17 .01
Trunk and limb restraints 13 12 13 13 .09
Urinary incontinence\ 46 45 46 46 .06
Falls (previous 6 mo) 32 26 31 35 ,.001
Fractures (previous 6 mo) 9 7 9 11 ,.001
Pressure sores (.stage 1) 9 10 10 9 .18

*ADL indicates Activities of Daily Living; CPS, Cognitive Performance Scale.
†Age trend.
‡Asian, Hispanic, and American Indian.
§Minor and major depression as coded in Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition.39

\Moderate to severe incontinence, classified as daily or almost daily.
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as having dementia (23% in the 65- to 74-year-old group
as compared with 35% in the $85-year-old group;
P,.001). Clinical conditions known to decrease sur-
vival, such as diabetes mellitus, chronic obstructive pul-
monary disease, and renal failure, were less frequent in
the older age strata. Across age groups, 8% of hyperten-
sive patients had a diagnosis of cancer.

ANTIHYPERTENSIVE TREATMENT

Nearly 60% of patients received more than 5 medica-
tions daily, and as many as 23% patients aged 65 to 74
years received 11 or more. In contrast to the trend ob-
served with most clinical diagnoses, increased age was
associated with reduced drug use. Table 3 summarizes
the overall use of antihypertensive agents. The propor-
tion of hypertensive patients receiving at least 1 antihy-
pertensive medication (70%) was similar in each age cat-
egory. Of the patients receiving antihypertensive
medications, 54% received a single agent, while less than
20% received a combination of 3 or more antihyperten-
sive agents.

Calcium channel blockers were the most com-
monly used therapeutic agents (26% of patients over-
all), followed by diuretics (25%) and ACE inhibitors
(22%); b-blockers were used by less than 10% of pa-
tients. The use of adrenolytic agents, a-blockers, and va-
sodilators such as hydralazine was relatively infrequent.
Significant, and opposite in some instances, age-related
trends were observed for virtually all antihypertensive
agents. The use of antiadrenergic agents showed a de-
cline with increasing age; only 7% of patients aged 85 years

or older used b-blockers as compared with 11% in the
younger group (P,.001). The proportion of patients
treated with calcium channel blockers decreased from 30%
in the 65-to 74-year-old group to 27% and 22% in the
groups aged 75 to 84 years and 85 years or older, respec-
tively (P,.001 for trend). This difference is explained
by a parallel decrease in the use of the dihydropyridine
calcium channel blockers. In contrast, the overall use of
diuretics increased significantly among older hyperten-
sive patients. In patients aged 85 years or older, diuret-
ics were used more frequently than any other agent (29%
of patients vs 22% of patients receiving a calcium chan-
nel blocker). Minor age-related differences were ob-
served in the use of ACE inhibitors.

Calcium channel blockers were more likely to be pre-
scribed as single agents than were diuretics, ACE inhibi-
tors, and b-blockers. Among patients using a single an-
tihypertensive agent (n = 30 383), calcium channel
blockers were the preferred option (35% of patients), fol-
lowed by diuretics (29%) and ACE inhibitors (26%).
Among patients receiving 2 antihypertensive drugs
(n = 16 859), diuretics were used more frequently than
any other class (34% of patients compared with 29% and
26% receiving an ACE inhibitor or a calcium channel
blocker, respectively).

The Figure illustrates the proportion of patients
treated with antihypertensive medications as a function of
the presence of relevant cardiovascular comorbidities. As
compared with patients with hypertension alone
(n = 17 297), the use of diuretics and ACE inhibitors in-
creased among hypertensive patients with CHD
(n = 20 887), while it doubled in those with a concomi-

Table 2. Principal Comorbid Clinical Conditions Among Hypertensive Patients*

% of Patients by Age, y

P †
Total

(n = 80 206)
65-74

(n = 13 285)
75-84

(n = 31 707)
$85

(n = 35 214)

No. of diagnoses
1-3 35 38 35 34
4-5 40 40 40 41 ,.001
$6 25 22 25 25

Cardiovascular diagnoses‡
CHD 26 20 24 30 ,.001
CHF 22 16 20 26 ,.001
Cerebrovascular disease§ 29 40 31 22 ,.001
PVD 8 10 8 8 .01
CHD and CHF 8 5 7 10 ,.001
CHD and PVD 3 3 3 3 .19

Noncardiovascular diagnoses
Alzheimer disease 8 6 10 9 .05
Other type of dementia 31 23 30 35 ,.001
Parkinson disease 5 6 5 4 .01
Diabetes mellitus 23 36 26 16 ,.001
COPD 11 15 12 8 ,.001
Cancer 8 7 8 7 .71
ESRD 1 3 1 0.2 ,.001
Glaucoma 8 5 7 9 ,.001

*CHD indicates coronary heart disease; CHF, congestive heart failure; PVD, peripheral vascular disease; COPD, chronic obstructive pulmonary disease; and
ESRD; end-stage renal disease.

†Age trend.
‡Diagnosis other than hypertension.
§Stroke or transient ischemic attack.
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tant CHF diagnosis (from 21% to 44%, and from 18% to
35% of patients in the case of diuretics and ACE inhibi-
tors, respectively). In contrast, the proportion of patients
treated with a calcium channel blocker was slightly de-
creased only if concomitant with a CHF diagnosis (26%
vs 23%; P,.005). Similar changes were observed for the
use of b-blockers. As a result, calcium channel blockers re-
mained the most commonly used antihypertensive agents
among patients with hypertension alone or in association
with CHD, while the use of diuretics exceeded that of any
other agent when CHF coexisted with hypertension.

The pattern of antihypertensive drug use varied con-
sistently with age whether hypertension was the only di-
agnosis or was associated with CHD. There was a sus-
tained, age-related reduction in the proportion of patients
receiving any of the medications, especially b-blockers
(reduced by more than 40%).The only exception was di-
uretics, which exhibited a sharp increase (on average a
44% increase when the 2 extreme age groups were com-
pared). Similar changes were observed when hyperten-
sion and CHF coexisted, although to a lesser extent. Di-
uretic use was prevalent in any instance (42% of patients
overall) and was only slightly higher among patients aged
85 years or older.

The independent predictors of receiving at least 1
antihypertensive medication are listed in Table 4. The
relative odds of receiving therapy were significantly
decreased for older subjects and men. The presence of a
concurrent cardiovascular condition and already being
a recipient of a greater number of medications were
both independently associated with an increased likeli-
hood of receiving antihypertensive therapy. On the
other hand, severe physical and cognitive impairment
were inversely related to antihypertensive pharmaco-
logical treatment.

COMMENT

Our study documents that hypertension is a common
clinical condition among very old residents of long-

Table 3. Overall Use of Antihypertensive Agents

% of Patients by Age, y

P *
Total

(n = 80 206)
65-74

(n = 13 285)
75-84

(n = 31 707)
$85

(n = 35 214)

Total No. of medications
0 4 4 4 4
1-3 19 16 18 21
4-5 23 22 23 24 ,.001
6-10 42 44 43 42
$11 12 14 13 9

Any antihypertensive agent 70 72 71 69
1 54 53 54 54

,.001
2 30 29 30 30
$3 16 18 16 16

Diuretics 25 21 24 29 ,.001
Thiazides 5 4 5 5 .19
Potassium sparing 1 1 1 1 .08
Loop 17 13 16 20 ,.001

b-Blockers 8 11 9 7 ,.001
Cardioselective 6 9 7 5 ,.001
Noncardioselective 2 2 2 2 .09

Adrenolytic agents (central and peripheral) 6 8 7 5 ,.001
a-Blockers 3 4 3 2 .01
Calcium channel blockers† 26 30 27 22 ,.001

Dihydropyridines 16 20 17 14 ,.001
Phenylalkylamines 3 4 4 3 .05
Benzothiazepines 7 7 7 6 .05

Angiotensin-converting enzyme inhibitors 22 24 22 21 .01
Hydralazine 1 1 1 1 .05
Nitrates 15 13 14 15 .01

*Age trend.
†Eight patients were using the atypical agent bepridil.
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term care facilities, especially among women and Afri-
can Americans and other minority groups. The overall
picture is that of frail patients with complex medical
conditions who have a burden of cardiovascular and
neurologic comorbid conditions. Polypharmacy is a dis-
tinguishing feature of these patients; 70% receive at
least 1 antihypertensive drug, most commonly a cal-
cium channel blocker, followed by diuretics and then
ACE inhibitors.

Numerous large, placebo-controlled, randomized
clinical trials have investigated the benefit conferred by
treatment of combined systolic-diastolic or isolated sys-
tolic hypertension in the elderly. In the European Work-
ing Party on High Blood Pressure in the Elderly trial,40

patients treated with a thiazide diuretic experienced a sta-
tistically significant reduction (approximately 39%) in
all cumulative cardiovascular events relative to patients
taking placebo. The Swedish Trial in Old Patients with
Hypertension41 was interrupted prematurely because, af-
ter an average follow-up of 2 years, patients taking a thia-
zide diuretic and/or a b-blocker experienced a 40% re-
duction in cumulative cardiovascular events, 47%
reduction in all strokes (fatal and nonfatal), and a 43%
reduction in total mortality relative to placebo. About two

thirds of patients were receiving both medications, and
results for the individual drug treatment arms were not
reported, although diuretic appeared to be significantly
more effective in reducing blood pressure. In the Medi-
cal Research Council trial,42 patients receiving active treat-
ment took either a thiazide diuretic or atenolol. After an
average follow-up of 5.8 years, in the diuretic arm there
was a 31%, 44%, and 35% reduction in the incidence of
stroke, coronary events, and all cumulative cardiovas-
cular events, respectively, whereas the b-blocker group
showed no difference relative to placebo. Two trials, the
Systolic Hypertension in the Elderly Program and the Sys-
tolic Hypertension in Europe trial, have focused on pa-
tients with isolated systolic hypertension. The Systolic
Hypertension in the Elderly Program12 demonstrated that
the incidence of all cumulative cardiovascular events was
reduced by more than 40% with a thiazide diuretic treat-
ment, and the incidence of the other prespecified end
points was also substantially lower. The Systolic Hyper-
tension in Europe trial,13 the only trial to investigate an-
tihypertensive medications other than diuretics or b-
blockers, has shown that the dihydropyridine calcium
channel blocker nitrendipine (with the possible addi-
tion of an ACE inhibitor and/or a diuretic) decreased over-
all stroke rate by 42% and the incidence of all cardiac
events by approximately 30%.

Thus, randomized clinical trials have demon-
strated that only the use of diuretics, and possibly of b-
blockers and some calcium channel blockers, can re-
duce the incidence of CHF, as well as stroke, coronary
disease, and overall cardiovascular mortality.8-13 While
newer agents (different calcium channel blockers and ACE
inhibitors) are effective in reducing blood pressure and
ameliorating some surrogate end points, and while they
may also be better tolerated,43,44 there is no conclusive
evidence of an effect on morbidity and mortality.45,46 Ac-
cording to the evidence available, the Joint National Com-
mittee and the National High Blood Pressure Education
Program Working Group have continued to recom-
mend diuretics and b-blockers as the preferred first-line
agents.14,15

The patterns of drug use that we have documented
suggest that these recommendations have little, if at all,
informed the practice of nursing home physicians. These
findings are in agreement with several recent reports de-
scribing the progressive decline of diuretic use and the
parallel increase of use of ACE inhibitors and calcium
channel blockers that have occurred in other set-
tings.16-19 Several reasons can possibly explain the appar-
ent nonadherence to widely accepted recommenda-
tions. Some authors have suggested that clinicians may
be disappointed with the results of completed clinical tri-
als in which blood pressure reduction has yielded less
benefit on coronary artery disease outcomes than ex-
pected.16 Such consideration implies a widespread dis-
semination of the recommendations; although possible,
this has been shown not to occur in different set-
tings.16,47,48 Instead, it is likely that the effectiveness of
pharmaceutical promotion practices relative to the guide-
lines or the attractiveness of using new therapies has had
the greatest impact.49,50 Alternatively, the present find-
ings may reflect appropriate prescribing by an enlight-

Table 4. Factors Associated With Receiving
at Least 1 Antihypertensive Agent*

Treatment, No.
Yes:No

Odds Ratio
(95% CI)

Gender
Male 12 787:5518 Reference
Female 43 623:18 295 1.04 (1.0-1.08)

Age, y
65-74 9589:3699 Reference
75-84 22 514:9200 0.94 (0.90-0.99)
$85 24 307:10 914 0.85 (0.81-0.89)

Race
White 47 256:19 537 Reference
African American 6543:3035 1.06 (1.01-1.11)
Others† 2074:1002 0.92 (0.88-1.0)

Physical function
Normal or minimal

impairment
9591:3358 Reference

Moderate impairment 25 316:9501 0.92 (0.88-0.96)
Severe impairment 21 201:10 817 0.77 (0.73-0.81)

Cognitive function
Normal 24 862:8347 Reference
Moderate impairment 23 117:10 085 0.88 (0.85-0.91)
Severe impairment 8178:5240 0.67 (0.64-0.70)

Concomitant cardiovascular
diagnosis

No 31 864:16 408 Reference
Yes 24 546:7405 1.64 (1.59-1.70)

Total No. of medications
1-3 16 243:7621 Reference
4-5 15 890:5554 1.85 (1.78-1.92)
6-10 20 005:6099 2.01 (1.93-2.08)
$11 3254:685 2.67 (2.45-2.92)

*Adjusted for sociodemographic variables, functional indicators (eg,
edema, body mass index), disease severity (eg, number of hospitalizations
within the year before initial Minimum Data Set assessment), and comorbid
conditions, such as cancer, chronic obstructive pulmonary disease, and
diabetes mellitus. CI indicates confidence interval.

†Asian, Hispanic, and American Indian.
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ened physician facing the difficult applicability of the
guidelines to the frail, very old nursing home resident
with multiple comorbid conditions and concomitant, com-
plex pharmacological regimens.

Indeed, the results of the published trials are hardly
applicable to the treatment of all older hypertensive pa-
tients, and apparently less so to institutionalized indi-
viduals.11,51 In seeking internal validity, randomized con-
trolled trials have shown efficacy of treatment for only
an average, “eligible” patient, and not for pertinent sub-
groups characterized by such cogent clinical features as
severity of symptoms, illness, comorbidity, and other clini-
cal nuances. Generally, the patients enrolled were healthy
cohorts of younger people living in the community.11 For
example, the Systolic Hypertension in the Elderly Pro-
gram trial52 included only 2% demented, 10% de-
pressed, and 7% physically disabled patients, whereas in
an age-matched general population these conditions have
been reported to occur in 6%, 23%, and 19% of people,
respectively. These estimates are far lower than those
found among the oldest old, frail residents of long-term
care facilities, which were specifically excluded by any
trial. For example, in the present study, 29% to 43% of
patients were affected by dementia and, indirectly con-
firming the validity of the diagnosis of hypertension, the
vascular type was far more common. This circumstance
merits careful consideration, because, although there is
evidence that antihypertensive medications commonly
used do not adversely affect cognition,53-55 overall the is-
sue remains controversial.56 The relatively high preva-
lence of diabetes mellitus and the additional presence of
chronic obstructive pulmonary disease might have jus-
tified a reduced use of diuretics and b-blockers, which
have been shown to exacerbate insulin resistance, ad-
versely affect plasma lipid levels, and worsen symptoms
of obstructive pulmonary disease.15 Conversely, in a more
empirical way, ACE inhibitors and calcium channel block-
ers could have had better safety profiles in these condi-
tions. Finally, the high prevalence of urinary inconti-
nence, frequent falls, and depression may have justified
the use of certain medications in favor of others.

We found that about 30% of hypertensive patients
were not receiving any traditionally known antihyper-
tensive agent, and this is consistent with previous re-
ports.57-60 Even after adjusting for many relevant vari-
ables, increased age was strongly associated with an
increased likelihood of not being treated, whereas high-

risk individuals (those with multiple cardiovascular co-
morbidities) seemed more likely to receive a pharmaco-
logical treatment. Because of the limitations of our data,
no inferences can be made regarding quality or appro-
priateness of treatment. However, it is completely un-
known whether the risks of therapy may outweigh the
benefits among severely impaired patients.

Also, the possibility that the benefit of antihyperten-
sive treatment does not extend to patients beyond a cer-
tain age threshold needs to be carefully considered. In the
randomized controlled trials of antihypertensive drug treat-
ment in the elderly, age at recruitment ranged from 60 to
97 years. In the European Working Party on High Blood
Pressure in the Elderly trial,40 the reduction in cardiovas-
cular mortality was progressively lessened in the oldest
patients, especially beyond 80 years. There was similar
evidence in the Swedish Trial in Old Patients with Hyper-
tension.41 Older patients randomized to receive active treat-
ment, compared with placebo, experienced less reduction
of stroke, myocardial infarction, or other cardiovascular
death than younger patients. A new report from the Sys-
tolic Hypertension in Europe Trial reinforces the warning
that the effect of antihypertensive drug treatment may be
attenuated in very old patients.61 Above 75 years of age there
was no treatment benefit in terms of total and cardiovas-
cular mortality. Nonetheless, the authors documented that
stroke and cardiac end points may be still prevented, at least
until 78 to 80 years of age (eg, when the upper 95% con-
fidence limit included unity). Yet, these do not represent
conclusive evidence, because trials differed in their treat-
ment regimens and outcome definitions, and may have in-
cluded too few patients older than 80 years to permit mean-
ingful interpretation of the risk in this age stratum. In this
regard, in the Systolic Hypertension in the Elderly Pro-
gram, which included 650 patients aged 80 years or older,
the reduction in the risk of stroke was completely pre-
served in this cohort. The remaining uncertainties could
be resolved by the results of the Hypertension in the Very
Elderly Trial62 currently ongoing.

Our study has several limitations. First, it included
exclusively institutionalized individuals, and as such the
findings are not necessarily generalizable to the major-
ity of the oldest old hypertensive patients living in the
community. It is difficult to determine whether cross-
sectional findings related to age may be attributed to ag-
ing or to age-related selection bias, such as a survivor ef-
fect. There is potential for misclassification of the diagnosis
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of hypertension and for the use of “antihypertensive”
medications for indications other than hypertension. We
lack blood pressure measurements and we are unable to
assess the severity and control of hypertension. How-
ever, several considerations lead us to believe that our
sample represents “real” hypertensive patients, and the
bias, if any, is conservative. First, the prevalence esti-
mates we report are similar to those documented by the
recent national nursing home survey63 and by other au-
thors examining patients who live in long-term care fa-
cilities, with clinical examination,64 chart review,65 or
analysis of data collected with MDS.66 In addition, the
age- and gender-related trends are consistent with sev-
eral National Health Interview and Examination Sur-
veys in noninstitutionalized people,67-70 but also with re-
ports on residents of long-term care facilities.67,71 Second,
to ensure quality of care, the nurses in our study had to
measure blood pressure before administering an antihy-
pertensive medication, and drug treatment, regardless of
specific class, was stable over extended periods (G.G.,
unpublished observation, 1998). Third, a diagnosis of hy-
pertension was found consistently across all MDS assess-
ments if the patients had such a condition collected.
Fourth, the accuracy, reliability, and validity of the di-
agnosis of hypertension has already been shown to be ex-
cellent.33,35 In addition, in our study as well in others,72

few patients (approximately 9%) were using an “antihy-
pertensive” drug for an indication other than hyperten-
sion or any plausible cardiovascular condition.

In conclusion, our study shows that current pre-
scription patterns do not concur with widely approved
guidelines for the pharmacological treatment of hyper-
tension. Future studies will have to address the precise
reasons for this divergence, but age, functional status, and
comorbidity appear to be important determinants of treat-
ment choice. Although this is not a phenomenon re-
stricted to the nursing home, the risk-benefit ratio of any
antihypertensive treatment remains undefined in the typi-
cal nursing home patient.

Accepted for publication March 12, 1998.
Reprints: Giovanni Gambassi, MD, Center for

Gerontology and Health Care Research, Brown Univer-
sity, Box G-B213, Providence, RI 02912 (e-mail:
giovanni_gambassi@brown.edu).

REFERENCES

1. Dannenberg AL, Garrison RJ, Kannel WB. Incidence of hypertension in the Framing-
ham Study. Am J Public Health. 1988;78:676-679.

2. Psaty BM, Furberg CD, Kuller LH, et al. Isolated systolic hypertension and sub-
clinical cardiovascular disease in the elderly: initial findings from the Cardiovas-
cular Health Study. JAMA. 1992;268:1287-1291.

3. National High Blood Pressure Education Program Working Group. National High
Blood Pressure Education Program Working Group report on hypertension in
the elderly. Hypertension. 1994;23:275-285.

4. Stamler J, Stamler R, Neaton J. Blood pressure, systolic and diastolic, and car-
diovascular risk: US population data. Arch Intern Med. 1993;153:598-615.

5. Glynn RJ, Field TS, Rosner B, Hebert PR, Taylor JO, Hennekens CH. Evidence
for a positive linear relation between blood pressure and mortality in elderly people.
Lancet. 1995;345:825-829.

6. O’Donnell CJ, Ridker PM, Glynn RJ, et al. Hypertension and borderline isolated
systolic hypertension increase risks of cardiovascular disease and mortality in
male physicians. Circulation. 1997;95:1132-1137.

7. Du X, Cruickshank K, McNamee R, et al. Case-control study of stroke and the
quality of hypertension control in north west England. BMJ. 1997;314:272-276.

8. Psaty BM, Smith NL, Siscovick DS, et al. Health outcomes associated with an-
tihypertensive therapies used as first-line agents: a systematic review and meta-
analysis. JAMA. 1997;277:739-745.

9. Gueyffier F, Boutitie F, Boissel J-P, et al (The INDANA Investigators). Effect of
antihypertensive drug treatment on cardiovascular outcomes in women and men:
a meta-analysis of individual patient data from randomized, controlled trials. Ann
Intern Med. 1997;126:761-767.

10. Insua JT, Sacks HS, Lau T-S, et al. Drug treatment of hypertension in the el-
derly: a meta-analysis. Ann Intern Med. 1994;121:355-362.

11. Mulrow CD, Cornell JA, Herrera CR, Kadri A, Farnett L, Aguilar C. Hypertension
in the elderly: implications and generalizability of randomized trials. JAMA. 1994;
272:1932-1938.

12. Kostis JB, Davis BR, Cutler J, et al, for the SHEP Cooperative Research Group.
Prevention of heart failure by antihypertensive drug treatment in older persons
with isolated systolic hypertension. JAMA. 1997;278:212-216.

13. Staessen JA, Fagard R, Thijs L, et al. Randomised, double blind comparison of
placebo and active treatment for older patients with isolated systolic hyperten-
sion. Lancet. 1997;350:757-764.

14. Joint National Committee. The fifth report of the Joint National Committee on
Detection, Evaluation, and Treatment of High Blood Pressure. Arch Intern Med.
1993;153:154-183.

15. Joint National Committee. The sixth report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High Blood Pressure. Arch
Intern Med. 1997;157:2400-2448.

16. Siegel D, Lopez J. Trends in antihypertensive drug use in the United States: do
the JNC V recommendations affect prescribing? JAMA. 1997;278:1745-1748.

17. Manolio TA, Cutler JA, Furberg CD, Psaty BM, Whelton PK, Applegate WB. Trends
in pharmacologic management of hypertension in the United States. Arch Intern
Med. 1995;155:829-837.

18. Monane M, Glynn RJ, Gurwitz JH, Bohn RL, Levin R, Avorn J. Trends in medi-
cation choices for hypertension in the elderly: the decline of thiazides. Hyper-
tension. 1995;25:1045-1051.

19. Glynn RJ, Brock DB, Harris T, et al. Use of antihypertensive drugs and trends in
blood pressure in the elderly. Arch Intern Med. 1995;155:1855-1860.

20. Furberg CD, Psaty BM, Myers JV. Nifedipine: dose-related increase in mortality
in patients with coronary disease [published correction appears in Circulation.
1996;93:1475-1476]. Circulation. 1995;92:1326-1331.

21. Psaty BM, Heckbert SR, Koepsell TD, et al. The risk of myocardial infarction as-
sociated with antihypertensive drug therapies. JAMA. 1995;274:620-625.
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