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PREFACE

The Rand Health Insurance Study (HIS}), funded by a grant from
the U.S. Department of Health and Human Services, is a large-scale
social experiment designed to assess how varying the patient’s cost of
health services affects his or her use of services, quality of care, pa-
tient satisfaction, and health status. It is also designed to study how
the provision of services in either the fee-for-service system or a pre-
paid group practice affects those same variables.

Nearly 8000 people in 2750 families were enrolled in the experi-
ment in six sites across the United States: Dayton, Ohio; Seattle, Wash-
ington; Fitchburg, Massachusetts; Franklin County, Massachusetts;
Charleston, South Carolina; and Georgetown County, South Carolina.
The sites were chosen to represent the four Census regions of the
country and an urban-rural mix, and to reflect variation in the amount
of stress on the ambulatory medical care system (in terms of long or
short delay for new and return appointments).

Families were enrolled in the HIS for either 3 or 5 years (approxi-
mately 70 and 30 percent, respectively). Low-income families were
oversampled. Eligibility for participation in the HIS was broad; ineli-
gible persons were mainly heads of households 61 years of age and
- older at the time of enrollment, members of the military, people con-
fined to various institutions, and people eligible for Medicare. When
families were enrolled, they agreed to assign their own health insur-
ance benefits (if they were previously covered) to the HIS for the
duration of their enrollment. Their policies were held in escrow and
returned at the end of their participation. For persons who had not
been previously insured, some coverage was obtained during the HIS
and made available at the end of enrollment.

The families were assigned to one of 16 different insurance plans.
For this purpose, a complex, unbiased allocation model was used to
ensure that the assortment of families in each plan closely resembled
that in every other plan in terms of 24 different demographic and
sociceconomic variables. The 16 experimental plans were as follows:

One plan in which care is free to the family (i.e., O-percent
colnsurance).

Three plans with 25-percent coinsurance (i.e., the family pays
25 percent of its medical bills).

iil



1w HYPERTENSION

Three plans with 50-percent coinsurance.

Three plans with 50-percent coinsurance for dental and outpa-
tient menial health services and 25-percent coinsurance for all
other services.

Three plans with 95-percent coinsurance.

One plan with 95-percent coinsurance on cutpatient expendi-
tures up t¢ a maximum out-of-pocket expenditure of $150 per
individual ($450 per family) per year and no coinsurance
above that; all hospital care is free on this plan.

Orne plan that assigns some Seattle participants to a prepaid
group practice (Group Health Cooperative of Puget Sound).

Cne plan (a control group) that consists of a random sample of
people already enrolled in the Seattle prepaid group practice
who also meet the HIS eligibility requirements.

All plans except the first one and the last three have a ceiling on
annual out-of-pocket expenditures by the family amounting to 5, 10,
or 15 percent of annual family income. The maximum out-of-pocket
expenditure per year per family is $1000 for the 50- and 95-percent
coinsurance plans and §750 for the 25-percent plans. All plans have an
identical, very comprehensive benefits package that covers ambulato-
ry and hospital care, preventive services, all dental services except
orthodontia, prescription drugs, certain over-the-counter drugs, most
supplies and durable medical equipment, psychiatric and psychologi-
cal services, and almost all other personal medical services, including
those delivered by chiropractors and Christian Science healers.

QOver the life of the HIS, data are collected on demographic and
sociocconomic variables, health status, use of health services, satisfae-
tion with and attitudes toward health care, and types of providers
seen. The sources of health data include baseline interviews before
enrollment, self-administered (or parent-completed) Medical History
(Juestionnaires, biweekly Health Reports, annual Health Question-
naires, medical screening examinations, and claims submitted {chiefly
by providers} for reimbursement for services rendered.

Comprehensive assessment of each person’s health status oceurs
upon enrolling in the experiment, annually during the enrollment
period, and upon leaving. As noted, a major HIS objective is to assess
the effects of varying the cost of health services on the health status
of individuals sampled from a general population. To this end, reliable,
valid, and understandable measures are being specially developed or
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adapted that will detect small but meaningful changes in the health
status of enrollees.

HIS enrollment began in 1974. At the time of writing this Rand
report series (R-2262-HHS), the HIS3 is still in progress. Enrollment
data from all six sites are available and reported herein, but longitudi-
nal (experimental) data are not yet available.

The volumes that constitute Rand report R-2262-HHS, which has
the series title Conceptualization and Measurement of Physiologic
Health for Aduits, cover a wide variety of discases and organ system
defects, such as eyesight and hearing problems, cardiovascular and
bronchopulmonary diseases {e.g., hypertension, chronic obstructive
pulmonary disease), and surgery-related conditions (e.g., hernia, vari-
cose veing). These are used to measure physiologic health, one of
four conceptually distinct dimensions of health status defined for the
HIS. The other three are physical, mental, and social health.

Volume 1 of this series is an overview of the HIS design. It includes
a more detailed description of insurance plans and sites; a discussion
of the health model adopted for the HIS, with particular ernphasis on
physiologic health; and notes on the statistical methods used to esti-
mate the prevalence and level of effect of the various diseases and
conditions in the HIS sample. The other, disease-specific, volumes of
R-2262-HHS detail the suitability of these conditions as health status
measures for the HIS, discuss important measurement issues, de-
scribe HIS techniques for determining the prevalence and personal
impact of the conditions, give HIS enrcllment results, and cutline the
disease-specific criteria for guality-of-care analyses for the HIS. These
volumes report on enrollees aged 14 years and older. A companion
series on the measurement of physiologic health among children un-
der 14 years of age will also be published.

Different conditions have been selected for use in different age
groups in the HIS population (see the list at the end of the Preface).
For this reason, and because a few conditions have a relatively low
prevalence in the general population under age 61, some findings and
conclusions reported in the R-2262-HHS series are based on compara-
tively small numbers. Such conclusions should be generalized with
caution.

Three other dimensions of health status—physical, mental, and
social health—have been defined for the HIS, as has an integrative
measure—general health perceptions. These measures are described
in the eight volumes of R-1987-HEW, which has the series title Concep-
tualization and Measurement of Health for Adults in the Health In-
surance Study and is a companion series to R-2262-HHS.

Detailed descriptive information about the Health Insurance
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Study, including site and sample selection methods, can be found in
Vol. I, Model of Health and Methodology, of the R-1987-HEW series,
by John E. Ware, Jr., Robert H. Brook, Allyson Davies-Avery, Kath-
leen N. Williams, Anita L. Stewart, William H. Rogers, Cathy A. Don-
ald, and Shawn A. Johnston. A synopsis of the health measurement
strategy and enrollment results for these three health dimensions
from the first site (Dayton, Ohio) appears in Volume VIII, OQverview,
by Robert H. Brook, John E. Ware, Jr.,, Allyson Davics-Avery, Anita
L. Stewart, Cathy A. Donald, William H. Rogers, Kathleen N. Wil-
liams, and Shawn A. Johnston; this is also published as a Supplement
to Medical Care, July 1979. Other volumes give more detailed meth-
ods and enrollment results for physical health in terms of functioning
{(Volume II), mental health (Volume III), social health (Volume IV),
and peneral health perceptions (Volume V). More specialized analyses
are covered in Volumes VI and VI on relations among health status
measures and power analysis of the measures, respectively.

Measurement of these same health status dimensions for children
under age 14 enrolled in the experiment is discussed in Marvin Eisen,
Cathy A. Donald, John E. Ware, Jr., and Robert H. Brook, Conceptuc!-
ization and Measurement of Health for Children in the Health Insur-
ance Study, R-2313-HEW, May 1980.

Another Rand report series, Conceptualization and Measurement
of Heaith Habits for Adults in the Health Insurance Study, contains
information on two health habits being used by the HIS as proxy
measures of future health status: smoking and overweight. These
habits could conceivably be influenced by personal medical care, and
the evidence strongly suggests that they have a serious effect on future
morbidity and premature death. The series comprises two volumes,
both by Anita L. Stewart, Robert H. Brook, and Robert L. Kane:
Volume 1, Smoking, R-2374/1- HEW, June 1979, and Volume II,
Overweight, R-2374/2-HEW, July 1980.

A number of other Rand reports and publications discuss design
and measurement issues related to the experiment. Currently the
most up-to-date listing of HIS publications is given by Joseph P. New-
house and Rae W. Archibald, Ouerview of Health Insurance Study
Publications, P-6221, November 1978. The experimental design for
estimating the effects of financing on demand for care is described in
Joseph P. Newhouse, “A Design for a Health Insurance Experiment,”
Inquiry, 11:5-27, 1974; and in Joseph P. Newhouse, The Health Insur-
ance Study: A Summary, R-965-1-0EQ, March 1974. The structure of
the experiment is reported in Lorraine Clasquin and Marie E. Brown,
Rules of QOperation for the Rand Health Insurance Study, R-1602-
HEW, May 1977. Carl Morris describes the unbiased allocation model
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for assigning families to insurance plans in “A Finite Selection Model
for Experimental Design of the Health Insurance Study,” Journal of
Econometries, 11:43-61, 1979, The Health Insurcance Study Screening
Examination Procedures Manual, R-2101-HEW, September 1378, by
Lisa H. Smith, George A. Goldberg, Robert H. Brook, Laura Tosi, and
Rae W. Archibald, presents a detailed description of all aspects of tests
and procedures carried out in the enrollment and exit screening ex-
aminations.

Diseases anp Conpimons ForR HEaLTH STaTUS
AND QUALITY OF CARE MEASUREMENT

Applicable Age Group

Dhiseases and Conditions 0-4 Years 5-13 Years 14+ Years

Acne X
Anemia 4 X X
Angina pectoris and selected electrocardio-
graphic abnormalities X
Asihma
Cancer X
Chrunic airway obstruction and shortness
of breath
Colds
Congestive heart failure
Convulsions
Dental conditions
Diabetes mellitus
Eczema
Enuresis (bedwetting)
Growth and development disorders
Hay fever
Hearing disorders
Hemoarrhoids
Hernia
Hyperchalesterclemia (high cholesterol)
Hypertension
Hyperthyroidism and hypothy raidism
Jeint disorders
Lead poisoning
Otitis media {rmiddle sar infection)
Stomach pain and peptic ulcer disease
Urinary tract infection X
Varicose veins
Vision disorders X
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SUMMARY

INTRODUCTION AND DEFINITION

Hypertension is the condition of chronically elevated bicod pres-
sure. Data on its prevalence and adverse effects will be used in the
Rand Health Insurance Study (HIS) to investigate the effect of differ-
ent levels of insurance on health status and quality of care. Hyperten-
sion was selected as a study condition for four reasons: its widespread
prevalence, ease of measurement, association with considerable mor-
bidity and mortality, and amenability to treatment or control.

Researchers have used several different definitions for hyperten-
sion—varving both the critical levels of blood pressure and the neces-
sary number of elevated measures. Hypertension is usually classified
as either secondary, when an underlying cause can be discovered, or
essential, when an underlying cause cannot be found. A few forms of
secondary hypertension are curable; essential hypertension is virtual-
ly never curable. Both types, however, can almost always be con-
trolled, and for this reason, the HIS does not attempt fo distinguish
between them. Instead, it focuses on identifving people who have
abnormally high blood pressure of any etiology.

PREVALENCE AND DISEASE IMPACT

Hypertension is very prevalent throughout industrialized coun-
tries, but in most nonindustrialized cultures, its prevalence is quite
low. According to National Center for Health Statisties (NCHS) sur-
veys, about one of six adults in the United States has hypertension, Its
prevalence rises dramatically with age.

Excessive morbidity and mortality from strokes, heart attacks,
hypertensive heart disease, kidney disease, and kidrey failure have
been linked to hypertension. Mortality rises with successively higher
levels of elevated blood pressure. The Veterans Administration Coop-
erative Studies and newer studies have demonstrated that treatment
with antihypertensive medications benefits hypertensives with all lev-
els of elevated blood pressure. Therapies of dietary sodium reduction
or calorie restriction can also lead to lower levels of blood pressure.
The main problem in treating hypertension does not seem to be one
of medical technology, but rather one of gaining the patient’s coopera-
tion.



b HYPERTENSION

HEALTH INSURANCE STUDY METHODS

At enrollment, the HIS used two data sources to estimate the
prevalence of hypertension among its adult enrollees. The first was a
gelf-administered Medical History Questionnaire (MHQ), which con-
tained questions about previous diagnosis of hypertension; amount of
pain, worry, activity restrictions, and days in bed attributed to hyper-
tension; and use of antihypertensive medications. The second was a
screening examination administered {at the time of enrollment) to a
randomly selected subsample of all adult enrollees. During the screen-
ing examination, blcod pressure was measured and questions were
asked about previous physician dizgnosis and use of antihypertensive
medications. An electronic sphygmomanometer was used to measure
blood pressure at the Dayton site, and an automatic hard-copy sphyg-
momanometer was used at subsequent sites.

At exit from the HIS, all participants receive both the MHQ and
screening examination. The HIS defines a person as hypertensive
upon exit from the Study if at least one of the following criteria is met:

1. Currently on antihypertensive medications.

2. Each of two measured systolic pressures > 160 mun Hg at the

exit screening examination.

Each of two measured diastolic pressures > 95 at exit.

Each of two measured systolic pressures > 140 at exit and the

MHQ reports that a physician has previously diagnosed hy-

pertension,

§. Each of two measured diastolic pressures > 90 at exit and the
MHQ reports that a physician has previously diagnosed hy-
pertension.

6. Each of two measured systolic pressures > 140 at both exit
and enrollment.

7. Each of two measured diastolic pressures > 920 at both exit
and enrollment.

8. Each of two measured systolic pressures > 140 at exit and a
physician has diagnosed hypertension at least three times
during the experimental period {as reported on HIS insur-
ance claim forms).

8. Each of two measured diastolic pressures > 90 af exit and a
physician has diagnosed hypertension at least three times
during the experimental pericd.

3.
4.

The HIS assesses the impact of hypertension through four MHQ
items dealing with the amount of pain, worry, activity restrictions,
and days in bed attributed to hypertension. If generous health insur-
ance is effective in improving health, it should result in better blood
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pressure control among hypertensive patients; it should not produce
psychological impairment in people who do have hypertension; and it
should not produce psychological impairment in people who do not
have hypertension but think that they do.

HEALTH INSURANCE STUDY ENROLLMENT
RESULTS

On the basis of MHQ responses alone, 10.8 percent of the adult
population was classified as hypertensive; 46 percent of this hyperten-
sive group (5 percent of all MHQ respondents) were taking antihyper-
tensive medications. On the basis of the screening examination, 390
Study participants (11.8 percent of the adult HIS population) were
classified as hypertensive; about half of these people were taking
antihypertensive medications.

Of the 390 persons identified as hypertensive on the basis of
screening examination blood pressure (not all of whom knew they
were hypertensive), 41 percent reported one or more adverse effects
of their condition: 38 percent, worry; 17 percent, pain; 12 percent,
activity restriction; and 3 percent, bed disability.

Among those who correctly identified themselves as hypertensive,
57 percent reported some adverse effect of their condition: 53 percent,
worry; 28 percent, pain; 17 percent, activity restriction; and 4 percent,
bed disability.

With regard to MHQ questions on various hypertension risk fac-
tors, 60 percent of the respondents claimed that no physician had ever
recommended that they eat less salt, and somewhat more than 50
percent reported using salt “often,” either at the table or in cooking.
More than 80 percent were not on any weight-losing diet for their high
blood pressure.

The sensitivity and specificity of the MHQ for correctly labeling
persons as hypertensive or normotensive were judged against classifi-
cations based on screening examination blood pressure values. When
the single MHQ item about the respondent’s “ever’ being told of his
or her hypertension was used, MHQ sensitivity was 71 percent and
specificity, 93 percent. When an algorithm invelving either more than
one diagnosis of hypertension or use of antihypertensive medications
was used, MHQ sensitivity was 65 percent and specificity, 96 percent.
Thus, about two-thirds of the HIS enrollees who were hypertensive
were evidently aware of their condition and were willing to report it
on a self-administered form.

Among the 390 hypertensives in the Study populaticn, about one-
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quarter were well managed on antihypertensive drugs. Of the remain-
der, most had only mild elevations of blood pressure. Altogether,
about 13 percent of those with unsuecessfully controlled or previously
undetected hypertension had elevations of diastolic blood pressure
indicating moderate-to-severe hypertension (defined as > 105 mm Hg).
Of those who were previously unaware of being hypertensive, 18 per-
cent had moderate-to-severe elevations. Thus, of the total HIS sample
screened, 0.6 percent of the group had a fairly serious hypertensive
condition and yet did not know it. The conclusion was drawn that if
generous health insurance were to be reflected in improved blood
pressure control, its major effect must he on improvements in the
treatment of people who were both aware of their condition and who
had mild blood pressure elevations, not in better detection of previous-
Iy unknown hypertensives who had severe disease.

QUALITY OF CARE

The quality-of-care criteria for hypertension {which are stated in
a form that assumes that care has been good) are directed at patient
outeomes and medical care system processes. They center around com-
pleteness of initial evaluation, control of blood pressure levels, number
and timing of followup visits, use of antihypertensive drugs and/or
low-salt diet, presence of side effects of therapy, periodic laboratory
followup for drug effects and potential disease-caused abnormalities,
and the appearance of serious complications of untreated or inade-
quately treated hypertension.
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Chapter 1

INTRODUCTION

Hypertension is defined as the condition of chronically elevated
blood pressure. Data on its prevalence and adverse consequences, and
on the use of medical services for it, will be used in the Rand Health
Insurance Study (HIS) to investigate the effect of different levels of
insurance on health status and quality of care. Hypertension was
selected as a Study condition for four reasons: its widespread preva-
lence, relative ease of measurement, asseciation with considerable
excess morbidity and mortality, and amenability to treatment and/or
control.

This volume presents the HIS definition of hypertension and de-
scribes why it was chosen for intensive study in terms of its preva-
lence, associated morbidity and mortality, and response to medical
care. It also discusses measurement issues, presents results from the
HIS enrollment measures, and gives the HIS quality-of-care criteria
for hypertension. Readers are referred to the Preface and to Volume
1 of this series for more information on the design of the HIS and on
the overall strategy used in the Study to assess changes in health
status and quality of care as a function of level of insurance.



Chapter 2

DEFINITION AND MEASUREMENT ISSUES

DEFINITE AND BORDERLINE HYPERTENSION

Previcus researchers have defined hypertensive blood pressure
levels by using criteria that varied in the threshold level indicating
hypertension and in the number of high measurements necessary to
label a person as hypertensive. Historically, either both systolic and
diastolic pressures or just the diastolic pressure alone must exceed the
threshold for a person to be diagnosed as hypertensive. Diastolic and
systolic pressures tend to “track” each other; typically, if diastolic
pressures are higher than the threshold, systolic pressures can be
expected to be high, although perhaps not into hypertensive ranges.
Persons taking antihypertensive medications are also usually classi-
fied as hypertensive, even if their blood pressure measurements are
within normal limits at the time of a physical examination.

Recently used criteria for determining whether a person is hyper-
tensive or not inchude the following: a single diastolic of > 90 mm Hg;
a diastolic of > 90 averaged over three measures; a diastolic of > 90
averaged over three hospital days; a systolic of > 140 or a diastolic of
> 90; and a systolic of > 160 and a diastolic of > 95 Criteria
establishing “definite hypertension™ as a systolic of > 160 or a diastolic
of > 85 and “borderline hypertension” as a systolic between 140 and
159 or a diastolic between 20 and 94 have also been widely used. One
formula required that each of two blood pressure measures exceed the
threshold level for borderline or definite hypertension; another
required that the average of three measures exceed the threshold
level for borderline or definite hypertension.

KESSENTIAL (PRIMARY) AND SECONDARY
HYPERTENSION

Hypertension is usually classified as either secondary or essential.
In secondary hypertension, a cause for the elevated blood pressure

'These methods and criterta for defining hypertension are discussed in the following
studies: Gordon and Devine, 1966; V.A. Study Group, 1967, 1970; Wilber, 1973; Langfeld,
1973; Hawthorne et al., 1974; Ferguson, 1975; LoGerfo, 1975, NCHS, 1976a; Wassertheil-
Smoller et al., 1979, Berkson et al., 1980; Wagner et al,, 1580.

o
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{e.g., oral contraceptives, renal-artery disease) can be identified; in
essential hypertension no underlying etiology can be discovered.

Some forms of secondary hypertension are potentially curable,
etther by elimination of offending medications or by surgery. How-
ever, only a small portion of hypertensive persons identified through
community surveys have secondary hypertension. Berglund et al.
(19'76) screened 7455 Swedes from a random sample of men aged
47 to 54 and identified 689 as hypertensive. Of the hypertensive
participants, 40 (5.3 percent} were classified as having secondary hy-
pertension; only 2 (0.3 percent) were surgically cured. During & years
at a community-based referral clinic, Ferguson {1975} was able to
identify 26 cases {11 percent) of secondary hypertension among 246
hypertensive patients referred to that center. Of these patients, 15 (6
percent) were cured; typically their hypertension had been induced by
oral contraceptives. Other work by Gifford (1969) and Tucker and
Labarthe {1977} suggests that only about 0.2 percent of hypertensives
sereened will have reversible lesions or will require surgery for sec-
ondary hypertension.

Essential hypertension is virtually never curable. Both essential
and secondary hypertension can be controlled, however. Given the low
prevalence of curable secondary hypertension in the general popula-
tion and the amenability of both secondary and essential hypertension
to medical treatment, the HIS does not attempt to distinguish between
them; instead, it focuses on identifying people who have abnormally
high blood pressure of any etiology. '

IDENTIFYING HYPERTENSION IN OUTPATIENT
SETTINGS

Prevalence of hypertension is usually estimated in a community
epidemiologic study by measuring bleod pressure at a single encoun-
ter and asking a few questions about the use of antihypertensive
medications. When such methods are used, all persons who take an-
tihypertensive medications are generally regarded as hypertensive
irrespective of their measured blood pressure levels. All persons
whose measured bleod pressures exceed some arbitrary level {e.g., as
noted in the studies cited in footnote 1, above) are alse typically re-
garded as hypertensive.

This strategy for identifying hypertension has several weak-
nesses. The most important may be that an individual’s bleod pressure
leve] often varies from day to day or even from hour to hour; a person
who has an elevated blood pressure at a single encounter may have
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a normal pressure when measures are averaged over several encoun-
ters. In addition, blood pressure levels tend to decline as the patient
gains familiarity with the examiner and procedure. The measurement
itself may be erroneous because of equipment failure, use of the wreng
equipment or blood pressure cuff, observer error, or disagreement
about the point at which the diastolic reading is to be taken. Finally,
not all persons who claim te be taking antihypertensive drugs are in
fact receiving such medications; they may, for example, regard tran-
quilizers or other symptomatic medications as therapy for high blood
pressure.

Measurement with traditional blood pressure equipment—an-
eroid or mercury sphygmomanometers—can be erroneous if equip-
ment is not carefully maintained and calibrated. Conceicao et al. {1376)
examined 79 sphygmomanometers in a Brifish teaching hospital and
found 37 with defective valves that interfered with mercury control
and an additional 8 with dirty filters that caused excessive air resis-
tance. Both problems distorted results. They also found that cuffs were
inappropriately small for the arms of many obese patients, giving
inaccurately high readings.

Eilertsen and Humerfelt (1968) studied observer variation in blood
pressure measurement among 70,445 Norwegians randomly assigned
to 19 registered nurses specially trained in blood pressure measure-
ment. The mean systolic and diastolic pressures reported by each
nurse for her sample differed substantially among the nurses. (The
range of differences of systolic pressure means was 18 mm Hg; the
range of differences of diastolic pressure means was 13 mm Hg.) In
addition, a disproportionate number of blood pressure measures had
zero as the terminal digit. {(Twenty-five percent of the systolic mea-
sures and 30 percent of the diastolic measures were even muitiples of
10.) Lowe and McKeown (1962}, using measurements collected by 12
doctors from 5239 men at a blood pressure screening, also noted pref-
erences for zero as the terminal digit and observer differences {e.g.,
the range of differences of 12 means was approximately 15 mm Hg).

Coe et al. (1977) measured blood pressure on 116 hyperfensive
patients by using both an electronic sphygmomanometer and a stan-
dard mercury manometer. The electronic equipment determines blood
pressure by detecting oscillations of the arterial wall that are pro-
duced when arterial and cuff pressures are the same. Although mea-
sures by the two techniques were well correlated, the electronic
sphygmomanometer underestimated high blood pressures relative to
the mercury manometer (about 6 mm Hg at systolic levels near 160).

A further complication arises because of two conventions for de-
termining diastolic pressure by sphygmomanometer. British re-
searchers commonly define diastolic pressure as the muffling of the
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Korotkoff sounds (fourth phase), whereas U.S. researchers usually
define it as the disappearance of the Korotkoff sounds (fifth phase).
The fifth phase occurs about 7 to 10 mm Hg below the fourth phase
(British Medical Journal, 1976).

Because blood pressure is labile (fluctuates over short periods}), the
number of times that an individual’s blood pressure is measured at a
single encounter or over time will considerably affect a final diagnosis.
The blood pressure levels chosen to define the presence of hyperten-
sion will also affect the number of people labeled as hypertensive.
Alderman and Yano (1976) demonstrated this phenomenon by using
several different diagnostic criteria {a systolic of > 160 or a diastolic
of > 95 on the initial measure, a systolic of > 160 or a diastolic of >
95 on each of three weekly measurements, and a diastolic of > 105 on
the initial measure} during their study of 1850 department store em-
ployees. They found that the “prevalence” of hypertension varied
dramatically (ranging from 23 to 7 percent), depending on the crite-
rion used.

A single elevated blood pressure reading may be a good indicator
of decreased longevity, however. After analyzing readings for the
9336 men and 3573 women enrolled in the Framingham Study, in
which blood pressures were measured at each of the fen biennial
examinations, Gordon et al. (1976) concluded that a single high read-
ing predicted future cardiovascular disease very well, even though
blood pressures, particularly high ones, often varied considerably
from one examination to the next.



Chapter 3

JUSTIFICATION FOR SELECTING
HYPERTENSION FOR HEALTH
INSURANCE STUDY ANALYSES

PREVALENCE OF HYPERTENSION

Throughout the world, numerous populations have a very low
prevalence of hypertension (Freis, 1976). Several cultures in Fast
Africa, on the Solomon Islands, and in Northern Brazil have almost
no hypertension {(Shaper, 1972; Page et al., 1974; Oliver et al,, 1975).

Throughout industrialized society, however, hypertension is very
prevalent. During a community health screening of 3001 Scots aged
45 through 64, for example, Hawthorne et al. (1974) identified 40
percent of both men and women as hypertensive (diastolic pressure of
2 90 mm Hpg); 26 percent of the screened population had a diastolic
pressure > 95. Berglund et al.{1976), as noted above, reported a preva-
lence among middle-aged Swedish men of more than 9 percent.

The National Center for Health Statistics (NCHS) measured the
blood pressure of 6672 persons aged 18 through 79 {(a probability
sample of the U.8. population} as part of the 1960-62 National Health
Examination Survey (Gordon and Devine, 1966). Definite hyperten-
sion was found in 14 percent of the men and 16 percent of the women.
Prevalence among those under age 25 was less than 2 percent, and
among those aged 65 and clder, more than 38 percent.

Between 1971 and 1974, NCHS (1976a) conducted another Health
and Nutrition Examination Survey (HANES) on a probability sample
of 17,800 persons aged 18 through 79 and reported that 19 percent of
the men and 17 percent of the women had definite hypertension.
Among persons under age 25, prevalence was slightly more than 3
percent; among those aged 65 and older, it exceeded 40 percent.

Prevalence in the mid-1970s in the United States has also been
estimated from data collected through the Hypertension Detection
and Foliowup Program (HDFP) funded by the National Heart, Lung,
and Blood Institute of the National Institutes of Health. Overall, for
white women, hypertension was reported to be present in about 16
percent; for white men, in 18.5 percent; for black women, in 38.5
percent; and for black men, in 35.5 percent {figures are age-adjusted
to the U.S. population in 1974) (Wassertheil-Smoller et al, 1979). As in
the NCHS surveys, prevalence rose with age (in all four groups).

6
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Berkson et al. {1980) reported that, for 1976 and 1977, hyperten-
sion in Chicago was present in about one-third of all persons screened
as part of the citywide National High Blood Pressure Education Pro-
gram. Generally, the rates of undetected high blood pressure were
higher for blacks than whites and for men than women; conversely,
the percentages of persons with controlled hypertension were higher
for women than men and for whites than blacks. Similar findings were
reported from a study of hypertension in two biracial comrunities in
the rural South (Wagner et al., 1980}, Prevalence in the entire popula-
tion surveyed was 20.5 percent; it rose with age and was higher for
blacks than whites. Although these two studies were not carried out
on riational probability samples, they reflected, for the later 1970s, the
same general prevalence patterns of hypertension as did the NCHS
and HDFP studies.

By asking people whether they were hypertensive but without
measuring blood pressure, NCHS (1976b) found that in the 1974
Health Interview Survey, 13 percent of the men and 18 percent of the
women surveyed believed that they currently had hypertension. Be-
cause their blood pressure was not measured, determining whether
the persons surveyed actually were hypertensive was not possible.

Generally, the weight of evidence from national and local (rural
and urban} studies confirms that hypertension is widely prevalent
among adults. This fact alone makes hypertension an especially im-
portant cbndition to study in a general population such as that en-
rolled in the HIS.

MORBIDITY AND MORTALITY

Although hypertension itself is basically an asymptomatic condi-
tion (Weiss, 1972}, many studies have linked it to excess morhidity and
mortality from cerebrovascular accident {(stroke), coronary heart dis-
ease (heart attack), hypertensive heart disease, congestive heart fail-
ure, nephritis (kidney disease), and renal (kidney) failure. In one
review article, for example, Lew (1973) noted that the insurance indus-
try’s 1959 Build and Blood Pressure Study documented two important
findings: (1) persons with below average blood pressures had the
greatest longevity, and (2) mortality rose substantially with minor
increases in blood pressure level. The Framingham Study also indi-
cated that elevated blood pressure is apparently a very serious risk
factor for coronary heart disease and cerebrovascular disease {Lew,
1973). Stason and Weinstein {1977} computed the increased risk of
mortality for people with various levels of hypertension. During their
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long-term epidemiologic study of two Welsh mining communities,
Miall and Chinn (1974) noted an increasing incidence of cardiovascu-
lar-renal deaths, myocardial infarctions, angina pectoris, and cere-
brovascular accidents among men at each successively higher level of
blood pressure. The relationship was not as clear among women. In
both men and women, however, the prevalence of electrocardiogram
abnormalities was greater at successively higher levels of blood pres-
sure. In short, various studies over at least a 20-year period, using
different populations and different methods, have demonstrated the
association between hypertension and sericus conditions that affect
the cardiovascular and renal systems.

EFFECTS OF MEDICAL CARE

The Veterans Administration Cooperative Study demonstrated
that treatment with antihypertensive medications benefits at least
certain groups of hypertensive patients. In this experimental study,
523 male patients whose diastolic blood pressures averaged 90 to 129
mm Hg during their fourth through sixth days of hospitalization were
randomly divided into two groups—one receiving antihypertensive
medications, the other receiving placebos. The experiment was ter-
minated for the 143 patients with diastolic pressures between 115 and
122 mm Hg after 27 patients in the placebo group suffered disabling
and potentially life threatening events (compared with only 2 patients
in the active medications group). As the experiment continued for
those with diastolic pressures < 115 mm Hg, significantly less morbidi-
ty and mortality were observed in the medications group. Some bene-
fit of therapy was noted even for persons whose blood pressures were
reduced to levels that were still above normal; most benefits accrued
to patients with diastolic pressures > 104 mm Hg (V.A. Study Group,
1967, 1970, 1972; Taguchi and Freis, 1974).

More recent work has corroborated these findings, and has ex-
tended them to women and to patients with mildly elevated initial
diastolic pressures {i.e., those as low as 90 mm Hg) (HDFP, 197%a,
1979b}. The findings have received general acceptance by the medical
community, which more and more urges active ireatment for all levels
of high blood pressure (Relman, 1980). To the degree that lower levels
of hypertension are found among persons of younger ages, these re-
sults imply that active followup (and perhaps treatment) should be
considered for even relatively young persons and adolescents, espe-
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cially in the presence of other risk factors such as obesity or family
history.!

Three recent studies indicate that, over the past 10 to 20 years, the
proportion of persons with high blood pressure who are aware of their
disease increased substantially. The HDFP found that, in 1973-74, 75
percent of hypertensives had had their disease previously detected,
and 72 percent of those detected were under treatment (Wassertheil
Smoller et al., 1979); a decade earlier, approximately 50 percent of
hypertensives had been detected, and only 50 percent of those were
being treated. The 1976 study in two rural, biracial townships {(Wagner
et al., 1980) showed similar results: 82 percent of hypertensives were
aware of their condition, and 68 percent were under treatment. In
these two studies, 70 percent and 55 percent, respectively, of those
treated had their blood pressure under control {as control was defined
by the investigators). Finally, the Chicago study (Berkson et al., 1980;
made the same general points: the proportion of the population with
undetected hypertension fell dramatically between the late 1960s or
early 1970s and 1977, and the proportion with controlied hypertension
rose substantially. The authors noted that their findings on controlled
hypertension agreed with those reported from several different sites
around the country.

Despite these positive findings about the improved rates of detec-
tion and treatment of high blood pressure in the nation, there is a
residual amount of undetected, untreated, and uncontrolled hyperten-
sion. This seems to be associated more with men than women, with
younger than older persons, and with blacks than whites. Thus, edu-
cating the public about hypertension (including the nature and pur-
pose of uninterrupted treatment for the condition) and finding better
ways to bring treatment to identified but uncontrolled hypertensives
are seen to be important needs for antihypertension efforts of the
1980s.

Many authors in the United States and abroad emphasize the role
of sodium and/or cbesity in the pathogenesis of hypertension.? The
relative freedom from hypertension of humerous “sali-free” cultures,
the phencmenon of sodium-induced hypertension in animal popula-
tions, and the reduction of blood pressure ameng patients on very-
low-salt diets or on diuretics have led some researchers fo suggest
dietary modification as an alternative or adjunct to antihypertensive
medications. Meneely and Battarbee (1976) recommended 2 low-

In addition to the studies already cited in this paragraph, see the following recent
works for a discussion of these points: Berry, 1978, Blumenthal, 1978; Julius, 1978;
Voors et al, 1978, )

2See, for example, Blumenthal, 1978; Juliug, 1978; Mendlowitz, 1978; Thulin et al,,
1978; Vaors et al., 1978,
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sodium-high-potassium diet as the primary strategy in treating indi-
viduals with essential hypertension—especially those who are young.
Freis (1976, p. 589) contended that “‘the evidence is very good if not
conclusive that a reduction of salt in the diet to below 2 g per day
would result in the prevention of essential hypertension and its
disappearance as a major public health problem.” Reigin et al.
(1978) showed that weight reduction with constant sall intake among
patients who are both cobese angd hypertensive decreases blood pres-
sure. Thus, a change in diet to reduce calories or salt intake is an im-
portant corollary to treatment with drugs.

When dietary efforts alone are likely to be insufficient in control-
ling elevated blood pressure, a wide variety of antihypertensive medi-
cations is available to the physician (Moser et al., 1977). Such drugs
can be introduced and administered in several combinations or steps
that are tailored to an individual patient’s needs (Mendlowitz, 1978).
They do require, however, that the patient take them regularly apd
correctly, even when he or she experiences no symptoms or adverse
effects of hypertension. The wide range of success rates reported by
various antihypertensive treatment programs is largely attributable
to differing rates of patient compliance.? Thus, the main problem in
treating essential hypertension is not one of identifying appropriate
medical technology but of gaining the patient’s cooperation.

Patient adherence to an antihypertensive program may be low for
a number of reasons. Following a daily regimen of medications or
reducing dietary sodium drastically to alleviate an usually asymp-
tomatic condition may he quite difficult for many people, especially as
a permanent routine. Furthermore, the medications can often produce
a variety of unpleasant side effects. Moreover, compliance may relate
to a number of individual patient characteristics, including personal
beliefs about being susceptible to the effects of hypertension, about
severity of the disease, and about the efficacy of the recommended
regimen in averting negative consequences of the condifion. Thus,
serious attention to patient understanding and compliance {e.g., pro-
viding information about the purposes of the medical regimen and
encouragement in following it) is a major element in successful man-
agement of hypertension.

In summary, reducing blood pressure levels toward normal by diet
or medication {or both) decreases morbidity and mortality. A carefully
adjusted diet and/or properly chosen medications should lower blood
pressure without producing side effects unacceptable to the patient.
Combining this information with previously presented data on the

*Langfeld, 1973; LoGerfo, 1975; Alderman, 1975; Kirscht and Rosenstock, 1977; Gil-
lum et al,, 1979.
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prevalence of hypertension and its associated morbidity and mortality
leads to the conclusion that hypertension can be used to indicate the
effect of insurance level on quality of care and health status.



Chapter 4
HEALTH INSURANCE STUDY METHODS

PREVALENCE OF HYPERTENSION

To estimate the prevalence of hypertension among its partici-
pants, the HIS collected information from a detailed Medical History
Questionnajre (MHQ) and a medical screening examination about the
use of antihypertensive medications, previous diagnosis of hyperten-
sion, and actual blood pressure levels.

The MHQ consisted of two parts: Form A and Form B. Form A was
completed by all adults 14 years of age and older and was self-adminis-
tered 1 to 3 weeks before the screening examination. At the Dayton
site (at enrollment), a randomly selected sample of persons eompleted
Form B either at the screening examination center or at home; at all
other sites, all participants completed Form B. At exit, all participants
receive both parts of the MHOQ.

The Blood Pressure batteries contained items pertaining to previ-
ous diagnosis of hypertension; amount of pain, worry, activity restric-
tions, and days in bed attributable to hypertension; and use of
antihypertensive medications. The batteries are reproduced in Appen-
dix A. Two versions are given. One was used at cnrollment at the
Dayton site and appeared on Form A; the other was used at enroll-
ment at all other HIS sites and at exit at all sites and appeared on
Form B. Changes between the two versions were minor. The modifica-
tions were intended to obtain more detailed information on the use of
dietary salt and on the timing of medical care for the condition.

The battery was introduced by twe major questions: “Have you
ever had your blood pressure checked?” “Has a doctor ever said that
you had high blood pressure?” These were “skip” questions; persons
who responded “yes” to the physician diagnosis item continued on to
complete the battery and those who responded “no” typically “skipped
out” to the next disease-specific battery. Selected items within the
battery were also preceded by a similar skip item, so that persons to
whom the item might not apply were not required to respond. Answers
to such questions from persons who should not have responded were
excluded from analyses reported in Chapter 5.

At enrollment, a randomly selected sample of all participants re-

12
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ceived a medical screening examination.t (At the Dayton site, these
were all part of the sample that completed Form B.) At exit, all
participants receive the screening examination.

During the HIS enrollment examination in Dayton, sitting and
standing systelic and diastolic blood pressures in the participant’s left
arm were measured by a technician with an Infrasonde 3000 electron-
ic sphygmomanometer. If any of the four measurements exceeded the
HIS threshold for hypertension (systolic > 140 mm Hg, diastolic > 90
mimn Hg), a second set of sitting measurements was taken after a rest
period of at least 10 minutes during which most participants continued
filling out Form B of the MHQ. During the screening examination,
each participant was also questioned about use of antihypertensive
medications and previous physician diagnosis of hypertension.

For the enrollment examination at all sites after Dayton, sitting
blood pressures were taken with a Physiometrics Automatic Blood
Pressure Recorder, which produces a hard-copy record. Its use re-
duced the problems of intercbserver measurement error and terminal
digit preference. Each hard-copy record was read by a technician and
verified by a registered nurse. If any examinee was taking antihyper-
tensive medication, a standing measurement was also obtained. If
either the systolic or diastolic sitting blood pressure reading was ele-
vated, then the sitting measurements were repeated after at least 10
minutes of rest.

For the exit screening examinations at all sites, blood pressure is
measured with a Model 2230 Bloodpressure Station. This antomated
device uses the auscultation technique, provides a numerical readout,
and is connected directly to the screening examination computer {thus
eliminating reading and transcribing errors). Sitting measures are
obtained from all enrollees; standing and/or repeat sitting measures
after a 10-minute rest are obtained from any examinee who meets the
same criteria as in the non-Dayton enrollment examination.

The exit screening examination also includes a physician inter-
view of participants who are considered te he under active treatment
for hypertension as judged by claim forms data. By history and/or
physical examination, the physician determines whether the condition
is present and whether current therapy and management are ade-
quate. To standardize the physician’s evaluation, he is trained in the
use of two HIS forms by a physician member of the Rand staff. The
first form is used for recording history and physical examination find-

This random sample will be used to investigate the effect of a sereening examination
on the participants’ health status and use of medical services. In the case of hyperten-
sion, the effect may be either positive {e.g., disease detection with subsequent blood
pressure control} or negative (e.g., hypochondriasis, overuse of services).
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ings; the second elicits the examining physician’s evaluation and inter-
pretations through specific questions and established response catego-
ries. In addition, the physician dictates a detailed account of his
history and physical findings, so that the reliability and validity of his
judgments can be assessed independently by other physicians. Smith
et al. (1978) elaborate the screening examination procedures.

To identify persons with hypertension, using both screening ex-
amination and MHQ data, the HIS has adapted the commonly used
criteria for definite and borderline levels of elevated blood pressure
cited in Chapter 2. Specifically, for HIS participants who received a
medical screening examination at enrollment, hypertension was de-
fined as unambiguously present if at least one of the following criteria
was met:

Currently taking antihypertensive medications.

Each of two measured systolic pressures is » 160 mm Hg.
Each of two measured diastolic pressures is > 95.

Each of two measured systolic pressures is 2 140, and the
MHQ reports that a physician has previously diagnosed hy-
pertension.

5. Each of two measured diastolic pressures is > 90, and the
MHQ reports that a physician has previously diagnosed hy-
pertension.

Ll e

For criteria Nos. 4 and 5, a physician’s diagnosis repoerted on the
MHRQ is considered a proxy for an additional blood pressure reading.
Some people may never have been informed that their blood pressure
level is slightly elevated, but for these with only slightly elevated
blood pressure at the time of the HIS screening, a history of an earlier
high blood pressure reading increases the probability that at least
mild hypertension is present.

As noted above, at exit from the HIS, all enrcllees receive the
MHRQ and screening examination. The HIS defines a person as hyper-
tensive upon exit from the Study if at least ane of the following criteria
is met:

1. Currently taking antihypertensive medications,

2. Each of two measured systolic pressures is > 160 at the exit
gcreening examination.

3. Each of two measured diastolic pressures is > 95 at exit.

4. Each of two measured systolic pressures is > 140 at exit, and
the MHQ reports that a physician has previously diagnosed
hypertension.

5. Each of two measured diastolic pressures is > 90 at exit, and
the MHQ reports that a physician has previously diagnosed
hypertension.
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6. Each of two measured systolic pressures is > 140 at both exit
and enroliment.

7. BEach of two measured diastolic pressures is > 90 at both exit
and enrollment.

8. Each of two measured systolic pressures is > 140 at exit, and
a physician has diagnosed hypertension at least three times
during the experimental period (as reported on HIS insur-
ance claim forms).

8. Each of two measured diastolic pressures is > 90 at exit, and
a physician has diagnosed hypertension at least three times
during the experimental period.

These are conservative definitions of hypertension. For the HIS,
they should classify few normotensives as hypertensive, although
they may underestimate the hypertensive population somewhat.
Their advantage is that they allow quality-of-care criteria to be ap-
plied only to persons who can be classified as hypertensive with a high
degree of confidence. In addition, it will be possible to distinguish
persons with “definite” hypertension {(based on criteria using systolic
> 180 or diastolic > 95) from persons with "borderline” hypertension
{systolic between 140 and 159, diastolic between 90 and 94), and to
ascertain if therapy, disease impact, or quality of care differs be-
tween these two classifications or as a function of insurance plan.

DISEASE IMPACT

The adverse effects that hypertension has on an individual’s life
are a function of at least three separate factors. First, although hyper-
tension is generally asymptomatie, prolonged uncontrolled hyperten-
sion can lead to disabling and potentially life-threatening events such
as stroke. Second, patients labeled hypertensive are subject to in-
creased anxiety or worry about their condition; they may also exhibit
greater willingness to accept the sick role and even hypochondriasis.
These responses can be viewed as iatrogenic complications of telling
a patient that he or she has hypertension. Third, undesirable side
effects often result from drug therapy, although these can be mini-
mized with careful selection of medications.

Assuming that generous health insurance is effective in improving
health, it should bring about better blood pressure control among
hypertensive patients. Additionaily, it should not produce psychologi-
cal impairment in people who do have hypertension [an undesirable
side effect that Haynes et al. (1978} observed in certain hypertension
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treatment programs), nor should it produce such impairment in people
who do not have hypertension, but think that they do. Generous insur-
ance should not prompt excessive activity restriction or other forms
of unwarranted sick role behavior. Finally, it should not lead to over-
medication or poorly managed sequelae of drug therapy. These types
of disease impact and relationships with levels of health insurance are
all measured in the HIS.

Only a small number of life-threatening or disabling events such
as strokes are expected during the HIS. Thus, one aspect of disease
impact must be assessed with proximate outcome measures, such as
blood pressure control. Evidence of prolonged elevated blood pressure
is a proxy measure or predictor of the possible occurrence of such
life-threatening problems. For HIS participants with hypertension,
this proxy measure can be determined by calculating the amount of
blood pressure elevation over normal levels for both systolic (over 140
mm Hg) and diastolic {over 90 mm Hg) pressures.

Blood pressure elevations to levels commeonly found among the
hypertensive HIS participants should not produce pain, should not
keep the person from taking part in normal activities, and should not
confine the person to bed; good medical care should minimize the
amount of worry a patient has about high blood pressure. To deter-
mine what adverse effects hypertension has on persons who have been
diagnosed as hypertensive, four questions in the Blood Pressure bat-
tery were asked of all those who gave a positive response to the
question about physician diagnosis of high blood pressure (see “Preva-
lence of Hypertension,” above). These questions centered on pain,
worry, activity restrictions, and days in bed attributable to high bilood
pressure. Responses to the pain, worry, and activity restriction items
could range from “none” to “a great deal” (or equivalent wording,
depending on the item). The item on days in bed required only that the
respondent write either zerc or the specific number of days in bed
attributed to high blood pressure. In addition, a composite item called
“any impact” was constructed; an individual was assigned a positive
score for “any impact” if he or she gave a positive response to at least
one hypertension-related disease impaci question.

To compare disease impact for persons in several high blood pres-
sure categories, we calculated percentages of responses at each level,
from "none” to “a great deal” or of specific nurnbers of days in bed.
Disease impact was assessed for persons who actually responded to
the individual items and for those who did not. The latter group did
net complete the Blood Pressure battery because they answered “no”
to the item about physician diagnosis and thus skipped out of the
battery. For this group, scores equal to no impact (“none”} were as-
signed. The rationale for this scoring rule was that those who report
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no medical confirmation of hypertension would (if asked) logically
report no impact from the condition.

As stated previously, hypertension is generally asymptomatic.
Nevertheless, people with and without true hypertension may relate
various pains such as headache to their blood pressure level or stay
in bed to try to reduce their hyper-“tension.” More medical care may
increase these latrogenic consequences of labeling a person as hyper-
tensive without affecting blood pressure levels at all. Identification of
HIS participants who thought they had hypertension buf were actual-
ly normotensive according to the HIS criteria is possible, and the same
impact measures {pain, worry, and disability) can be assessed in this
group. The same general approaches (percentages reporting “none” ta
“a great deal” of impact) are used.

Finally, one other method of investigating disease impact at exit
from the HIS is used for persons with hyperténsion who are under
active treatment as judged by claim forms submitted during the HIS.
This measure assesses the ability of the person’s physician to select
appropriate therapy—defined as little or no expected improvement in
the person’s condition if therapy were changed and little or no reduc-
tion in side effects if medications were changed. It is based on informa-
tion collected during a standardized physician interview of hyper-
tensive persons at the exit screening examination.



Chapter 5

HEALTH INSURANCE STUDY
ENROLLMENT RESULTS

The HIS enrolled a total of 5835 adulfs (14 years and c¢lder) at six
sites. Just aver 50 percent were women, and about 15 percent were
nonwhite. The mean number of years of schooling completed by those
18 and older was 12, and the average family income (in 1973-74 dollars)
was about $13,000. The experimental population was entirely under
age 62 at enrollment, so that ne individual should reach age 65 during
the experiment.! (The Preface and Volume 1 contain additional
information about the HIS sample and enrolled population.)

QOf the 5835 adults enrolled, 5715 (98 percent) completed Form A
of the MHQ. They include all adults enrolled in any experimental HIS
plan, the Dayton control group, and a “pre-enrollment group” in South
Carolina. Of the 5715 adults who completed Form A, 5350 (94 percent)
received and completed Form B of the MHQ. At the Dayton site, only
a random sample of enrollees was asked to complete Form B {see
Chapter 4); at all other sites, all adults were expecied to complete it.
In total, 5473 persons were eligible to complete Form B; thus, the true
completion rate of Form B was 98 percent (6350 of 5473).

The screening examination was administered to 3321 persons at
the six sites. Those who received the examination represented a ran-
dom subsample of about 60 percent of the entire sample.? Blood
pressure data were missing or incomplete for & persons.

PREVALENCE OF BYPERTENSION ACCORDING TO
THE MEDICAL HISTORY QUESTIONNAIRE

Of the adult enrollees, 5713 received and completed the MHQ form
that contained the blood pressure questions. Virtually all respondents
{96 percent of those who answered the question) reported having had
a blood pressure measurement {Table 1}. Of these 5453 individuals, 76

'The control population included two individuals over 61 years old.

20f the 5713 people who completed the relevant MHQ form, 3320 were screened. In
addition, one Charleston enrollee who failed to complete Form B {which in Charleston
contained the Blood Pressure baitery) was also screened.

18
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Table 1

DisTRIBUTION 0F RESPONSES T HYPERTENSION QUESTIONS
rroM THE MHQ: Presence oF HigH BLoop PRESSURE

19

Quesciona Response Number Percentb

Have you. ever had your blood | Yes 5453 95
pressure checked? Ho 244 4
Missing 16 {c)

5713 99

When did you last have your Within past & monthg 2988 55
blood pressure checked? 7-12 months age 1144 23
1-2 years ago B20 15

3-5 years ago 335 6

More than 5 years ago 141 3

Missing 25 e

5453 100

+Did the person who checked Yes 475 43
your blood pressure tell you | Ho 639 _37
anything about 1t? 1114 100
Has a doctor ever said that Yes 821 14
you had high blood pressure? | No 48902 86
Missing 2 {e)

5713 100

How long ago did the doctor Within past 6 months 145 18
firet say that gou had high 7~12 months ago 106 13
blood pressure? 1-2 years ago 168 20
3-5 years ago 167 20

More than 5 years ago | 235 29

821 100

Did the doctor say more than | More than one time 491 60
one time that you had high Only one time 329 40
biood pressure or did he say | Missing 1 {3
that just one time?d 821 100

Altem marked with = dagger (1) appeared only in Dayton.

bPercentages may not sum to 100 because of rounding.

CLess than 0.5 percent.
d

Dayton MHQ.

See Appendix A for the minor variations to this wording for the

“These respondents skipped out of the remainder of the battery.
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percent had had their most recent blood pressure measurement within
the past year, and 91 percent within the past 2 years.

A physician diagnosis of high blood pressure was reported by 821
participants (14 percent) (Table 1). They completed the remaining
items in the MHQ@ Blood Pressure battery; the rest of the respondents
skipped out of the battery. Of the 821 respondents, 60 percent had
heen informed of a physician diagnosis of hypertension more than
once.

Ofthe 821 respondents claiming a physician diagnosis of hyperten-
siomn, 471 (57 percent) reported that a doctor had prescribed medica-
tions for high blood pressure (Table 2). Of these enrollees, 60 percent
were currently taking their medications, 13 percent stopped taking
the medications by their own choice, and 27 percent reported that a
doctor told them to stop. Of all the respondents, 80 percent believed
their blood pressure was normal at the time they completed the MHQ.

Responses to four questions in the Blood Pressure battery were
used to classify participants according to the likelihood that hyperten-

Table 2

D1IsTRIBUTION OF RESPONSES TO HYPERTENSION QUESTIONS
rFrOM THE MHQ: MEDICINES; CURRENT STATUS"

Question Response Number Percentb

Has a doctor ever prescribed | Yes 471 57
pills or medicine for your No 349 43
high blood pressure? Missing 1 (el
821 100

Are you taking the pills or | Yes 281 &0
medicine now? Yo, decided to stop 60 13
Mo, doctor said stop | 126 27

No, never starced 3 L

Missing _1 Le)

471 101

Ae far as you know, s yowr | It is high now 163 20
blood pressure currently It is normal now 653 a0
high, or is it normal row? Missing _ 5 1
821 101

2This table includes only those respondents who gave a posi-
tive response to the MHQ question about physician diagnosis of
high bleood pressure (see Table 1).
bPercentages may not sum to 100 because of rounding,

“Less than 0.5 percent,
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sion was present. Participants reporting that they were currently tak-
ing antihypertensive medications were assigned to the hypertension
status category of “present, taking medications.” Participants not cur-
rently taking antihypertensive medications were assigned to the cate-
gory of "present, no medications” if they reported either having been
told more than once by a doctor that they had high blood pressure or
having previously received antihypertensive medications. Partici-
pants who had never received antihypertensive medications were as-
signed to the category of “probably not present” if they claimed that
a doctor had told them only once of their high blood pressure. The
remaining participants (who did not report ever being told by a doctor
that they had high blood pressure and who were not taking antihyper-
tensive medications) were assigned to the category of “not present.”

Tabhle 3 summarizes the distribution of the HIS population among
these categories. Hypertension was considered to be present in 614
MHQ respondents, 10.8 percent of the HIS population. Of this hyper-
tensive group, 281 persons (46 percent) claimed to be taking antihyper-
tensive medications. Thus, 5 percent of the entire HIS sample reported
a physician diagnosis of hypertension, relevant prescription drugs,
and use of such medicines at the time of enrollment.

Table 3

PresSENCE oF HYPERTENSION aMoNG MHQ ResponpeEnTS

Hypercension Status® Humber | Fercent
Not present 4890 86
Probahly not present 207 4
Present, no medications 333 33
Present, taxing medications 281 b
Tatal 5711 101

%Based on responses to MHQ questions listed
in Tables 1 and 2,

b -
Percentage does not sum to 100 because ol

rounding.

“Pata were missing for two enrollees who
cempleted the appropriate MHQ form.
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PREVALENCE OF HYPERTENSION ACCORDING TO
SCREENING EXAMINATION FINDINGS

Sitting systolic and diastolic values were used fc¢ determine hyper-
tension status for all persons receiving a screening examination. In the
event that a second set of measures was taken (because the threshold
level of hypertension was exceeded for the first measures), the lower
values were used in all analyses.

Tables 4 and 5 contain the distributions of enrollment systolic and
diastolic blood pressures, respectively. For all screening examination
participants, the mean blood pressures + 1 standard deviation were as
follows: For the entire population, mean systolic pressure was 123+ 16
mm Hg and the mean diastolic, 756 +11 mm Hg. For persons eventu-
ally classified as hypertensive {see below), the mean systolic was 147
+19 and the mean diastolic, 82 + 12. For those classified as normoten-
sive, the figures were 120 + 13 (systolic) and 73 + 10 {diastolic).

Table 4

DisTrRIBUTION OF SysroLic Buoon PRESSURE
VALUES FROM THE SCREENING EXAMINATION

Systolic Blood
Fressure Lovel b
(mm Hg) Number | Percent
< 99 174 5
130-109 478 14
110-119 754 23
120-129 B44 25
130-139 675 20
140-149 178 5
150-159 116 3
160-169 51 2
> 170 46 1
Total 3316° 98

aMean, 123.14; standard deviation,
16.44; standard erveor, 0.29:; range,
F8-233.

chrcanage doees mot sum to LOO
because of rounding.

c
Blood pressure measurements were
missing for 3 persoms.
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Table 5

DistriBuTiON OF DiasreLic BLoor PRESSURE
VALUES FROM THE SCREENING EXAMINATION

Diastolic Bleod
Pressure Level? b
{mm Hg} Number Percent
X 59 274 8
60-64 331 10
65609 393 12
70-74 586 18
75-79 546 16
80-8B4 598 18
§5-89 344 10
90-94 108 3
95-99 62 i
> 100 74 2
Total 3316 99

aMean, 75.00; standard deviation,
11.33; standard error, 0,20; range,
36-134.

b
Percentage does not sum to 100
because of rounding.

[~
BElood pressure measurements wWere
missing for 5 persons.

Participunts were classified into several categories of hyperten-
sion, based on blood pressure level at the screening examination and
information collected at that time about antihypertensive medications
used and previous physician diagnosis of hypertension. The distribu-
tion of the HIS sample among these various categories is shown in
Table 6. Of 3302 enrollees on whom complete data were collected, 390,
or 11.8 percent, were classified as having hypertension; of these, 180
{46 percent) were taking medications.

Table 7 gives the age- and sex-specific prevalence rates of hyper-
tension for 2867 persons 18 years of age and older in the HIS sample
for whom blood pressure data were collected,* and for 17,800 persons
across the United States in the 1971-74 HANES sample (NCHS,

"Relevant data were missing for 4 men and 7 women. Another 214 men and 228
women in this HIS sample were 14 to 17 years of age. They cannot be compared with
the NCHS sample and were thus excluded from the analysis.
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Table 6

PrRESENGCE OF HYFERTENSION AMONG PERSONS RECEIVING
THE SCREENING EKXAMINATION

Hypertension Statusa " | Number | Fercent

Blood pressure < 140/90; no medicatioas 2743 a3
Blood pressuve L40/90-15%/94;

no medications; no M.D, diagnosis 176 5
Total normotensive 2912 a8
Blood pressure < 140/90; with medications 107 3
Blood pressure 140/90-159/94;

no medications; M.D. diagnesis 53 2
Blood pressure 140/90-159/94; with

medications; M.D. diagunosis 45 1
Elood pressure > 160/35; no medicarions : 157 5
Blood pressure > 160/95; with

medications 28 1
Total hypertensive 380 12
Missing data 12 (b)
Total 3321 100

a . . ] .

Blood pressure levels and information about antihyper-
tensive medications used and previcus physician diagnosis
are taken from the screening examination.

bLess than 0.5 percent,

1976a). To improve the accuracy of the comparisons shown in Table
7, we made two adjustments. First, the NCHS definition of
hypertension—a systolic pressure of > 160 mm Hg and a diastolic
pressure of > 95 mm Hg, or currently taking antihypertensive
medication—was also applied to the HIS population. This differs from
the HIS definition used elsewhere in this report. Second, becanse the
prevalence of hypertension varies by age and sex, the HIS data were
age- and sex-adjusted by using the indirect method.:

“The indirect method of adjustment begins with a calculation of the overall expected
prevalence if the reported U.S. rates in each age/sex group were applied to the HIS
population. The indirect adjusted rate for the HIS is then computed as the overall rate
for the standard (U.S.) population adjusted by the ratio of the crude prevalence rate
observed for the BIS to the expected HIS prevalence rate. See Fleiss (1973) for a
description of this method, which is the most commonly used technique for such adjust-
ment
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The prevalence of hypertension was significantly lower statis-
tieally in the HIS than in the United States as a whole (see Table 7).
The adjusted rate {all ages and both sexes combined) in the HIS was
16.3 per 100 persons, compared with 18.1 in the NCHS sample. The
divergence between HIS and NCHS was only very slightly higher for
men than women. The adjusted rates in the HIS sample were 17.0 and
15.8 per 100 persons for men and women, respectively, compared with
19.2 and 17.1 in the NCHS sample. Within the HIS populaticn, the
erude rates showed the expected rise with age in both sexes.

The small differences between HIS and NCHS can be explained in
part by differences in measurement technique and in part by the small
number of older persons in the HIS sample. First, the HIS measure-
ments were taken by an electronic sphygmomanometer, which gives
slightly lower values than the conventional sphygmomanometer used
by the NCHS and eliminates terminal digit preference (which biases
readings toward hypertensive values). Moreover, in cases of double
measures in the HIS sample, the lower values were used. Second,
as noted above, persons over age 61 were not included in the ex-
perimental HIS population. Thus, the age distribution of the HIS
entry in the 55-64 row in Table 7 is different from the U.S. entry.
Because hypertension prevalence is known to increase with age even
within a 10-year range, this would also tend to make the HIS figures
(which were adjusted imprecisely for age) lower than those in the
NCHS sample.

Nonetheless, both sete of data (HIS and NCHS) exhibited similar
trends. Prevalence was slightly higher for young men than for young
women, was slightly lower for older men than for older women, and
rose dramatically with age for both sexes. The similarity of trends
lends validity to the HIS techniques used to measure blood pressure
and determine the presence of hypertension.

RISK FACTORS IN DEVELOPING OR NOT
SUCCESSFULLY CONTROLLING HYPERTENSION

As noted in Chapter 3, overuse of table salt in developed countries
may be partly responsible for many cases of hypertension. Reducing
salt consumption is an effective (although usually not sufficient) an-
tihypertensive strategy if patients comply with such a regimen. A
useful adjunet to salt restriction is weight control and caloric restric-
tion. Finally, regular physician followup of hypertensive persons,
whether or not they are on medications, is advisable.
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Several questions on the MHQ Blood Pressure battery pertained
to these risk factors (Table 8). Of the 821 enrollees who reported a
physician diagnosis of high blood pressure, 491 (80 percent) claimed
that no doctor had ever recommended eating less salt. Perhaps not
surprisingly, more than 50 percent reported that salt was added “of-
ten” to their food, either in cooking or at the table (or both).

Relatively few respondents reported following any weight control
regimen {at least for hypertension}. For example, 84 percent denied
being on a weight-losing diet because of their high blood pressure (see
Table 8). Conversely, about 50 percent of the 619 respondents who
were asked reported having seen a physician in the previous 6§ months,
and 65 percent had seen a physician within the previous year. The
relationship between relatively more frequent or more regular physi-
cian visits and the likelihood of following a self-enforced regimen of
salt or calorie restriction will be explored at the end of the Study when
longitudinal data are available.

Use of salt was compared for individuals in the various hyperten-
sion classifications. Of the 390 hypertensives identified by the screen-
ing examination, 277 had reported a previous history of high blood
pressure and thus completed the Blood Pressure battery. Of these, 153
{55 percent) reported that they “often” used salt on their food. Of the
176 individuals on antihypertensive medications, 85 (48 percent) re-
ported using salt “often,” whereas of the 101 unmedicated hyperten-
sives, 68 (67 percent) reported such use. Although the differences are
not significant, they do suggest that hypertensive individuals who are
taking antihypertensive medications may also be more likely to con-
sume Jess salf.

DISEASE IMPACT

Perceived Adverse Effects Reported on the MHQ

To assess the impact of hypertension among those who had or
believed they had high blood pressure, four questions were asked on
the MHQ concerning pain, worry, activity restriction, and days in bed
attributed to high blood pressure (see Chapter 4}. Of the 821 respon-
dents who claimed a physiclan diagnosis of high blood pressure
{(whether or not they truly were hypertensive), 369 (45 percent) re-
ported having pain, worry, activity restrictions, or days in bed that
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DistriBuTioN OF RESPONSES TO HYPERTENSION QUESTIONS

Table 8

FrROM THE MHQ: Risx Facrorse

HYFERTENSION

Questionb Response Number | Percent®
pid o doctor ever tell you Yes 329 40
to eat less salt beeause of | VNo 491 60
your high blood pressure? Missing _1 {4
821 100
oo often would you say your | Often 119 59
food iz salted, etther in Sometimes 45 22
cooking or at the tabla? Once in a while 30 15
Never 7 3
Missing 1 d)
202 39
* Hots often do you add sale Dften 172 28
ta your food at the table? Sometimes 109 18
Once in a while 185 30
Never 153 _25
619 10l
* How often ig salt added to Often 324 52
your food iwn cocking? Sometimes 154 25
Oncea in a while 106 17
Hever 34 5
Missing 1 {d)
619 99
Beecause of your high bBlood les 133 16
pressure, are you currently | Ho 686 84
on a weight-losing diet? Missing _2 Wy
821 100
*When was the last time you Within past 3 meaths | 212 34
saw a doctor about your high | 3-6 months ago 102 16
blood pressure? 7-12 months ago 9N 15
More than 1 year ago 209 34
Missing _ 5 _ 1
6189 100

3This table includes only those respondents who pave a positive
response to the MAQ question about physiclan diagnosis of high

blood pressure (see Table 1)

bltems marked with an asterisk (*) appeared on the version of

the MUQ used after Dayton enrollment,

{t) appearesd only in Dayten.

c .
Percentages may not sum to 100 because of rounding.

dLess than 0.5 percent.

Item marked with a dagger
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they attributed to hypertension. Table 9 shows the distribution of
responses to these items: 17 percent of the respondents reported pain;
42 percent, worry; 13 percent, activity restriction; and abeout 3 percent,
one or more days in bed.

As reported above, 277 enrollees classified as hypertensive by
screening examination findings also claimed a physician diagnosis of
high blood pressure on the MHQ. Shown in Fig. 1 are the percentages
of these 277 persons who reported “none” to “a great deal” of pain,
worry, activity restrictions, days in bed, or any impact. As expected,
the distribution of responses indicated that worry about hypertension
was considerably more widespread than were hypertension-associated
pain or disability. Among the hypertensives who knew of their condi-
tion, 53 percent reported worry; 23 percent, pain; 17 percent, activity
restrictions: and 4 percent, days in bed. Altogether, 57 percent of these
known hypertensives gave a positive response to at least one of these
questions about the adverse effects of hypertension on their lives.

Five tables show more detailed results of the disease impact analy-
ses. First, Tables 10a,b and 11a,b give the percentages of persons with
each type of disease impact and any impact. One set of calculations
was done only for those who claimed a physician diagnosis of high
blood pressure and who thus responded to the disease impact ques-
tions in the Blood Pressure battery (see Tables 10a,b). This group, in
other words, believed that they had hypertension now or in the past,
whether or not they actually had the condition. Another set was done
for al]l persons {see Tables 1la,b); scores equal to no impact were
assigned to persons who completed the MHQ but who did not answer
the Blood Pressure battery because they had denied a previous physi-
clan diagnosis of hypertension. Table 12 gives the median response
category for each disease impact questicn for persons in the various
hypertension classifications, based on responses from only those en-
rollees who gave any positive answer to the question. Thus, Tables
10a,b and 11a,b report the prevalence of adverse effects in the two
populations of respondents, and Table 12 gives some indication as to
the perceived strength of those effects.

In all five tables, and in the related tables in Appendix B, values
are reported for the same disease status categories as those used to
report prevalence in Table 6: {a) two categories (rows 1 and 2} labeled
normotensive by the HIS algorithms, one of which (row 2) includes
peaple who had borderline elevations of blood pressure but no other
indicator of hypertension; (b) total normotensive (row 3} (c) five
categories labeled hypertensive by the HIS algorithms—normal bloed

SReaders are referred to Tables B.1a,b and B.2a b for the full frequency distributions
of the data summarized in Tables 10-12,
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Table 8

HYPERTENGION

DisTrRIBUTION OF RESPONSES 10 HYPERTENSION QUESTIONS
FROM THE MHQ: DISEASE IMPACT®

Guestion Response Number | Petcent
During the past 3 months, how | A great deal 11 1
much pain has your high blood | Sone 53 6
pressure caused You? & little 79 106
None at all 673 82
Missing _ 3 1
821 100
During the past 3 months, how | A great deal 38 5
muich has your high bilood Some 76 9
pressure worried or eoncerned | A little 233 28
you? Mot at all 469 57
Missing 3 !
821 100
During the past 3 months, how | 411 of the time 8 1
often has yowr high blood Host of the time 12 1
pressure kept you from doing | Some of the time 31 4
the kinds of activities other | A little of the time. &0 7
vecple your age do? ¥one of the time 704 86
Missing _ b _ 1
821 100
Duzring the past 30 days, how |0 792 96
many days has your high i1 1 (b}
blood pressure kept you in i 2 9 1
bed all day, or most of the 3 1 [4-3]
day? (If no days in bed, 4 1 (b}
write "0.") 5 2 (b}
days in bed [ 2 {b}
7 4 (b}
10 1 (b}
i3 1 (b)
20 1 (b
Missing _b 1
B2l 130
#This table includes only those respondents who gave a positive

response to the MHQ question about physician diagnosis of high blood

pressure {see Table 1}.
b

Less than 0.5 percent.
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Table 1Ua
PERCENTAGE OF ENROLLEES REPORTING PaiN AND WORRY, B8Y HYPERTENSION
Sratus: EnroLrers CompLETING BLoop PRESSURE BaTTERY

[ - —— .
Humber of
Eurollees Fercent Percent
Completing | Reporcing { Reporting
Hypertension Scatus Battery Pain® Worry™
1. PBlosd pressure < 1&43/90; no
medicarions 191 12 25
2. Blood pressure 140/90-159/94; na
medications; no M.D. diagnesis n - -—
3. Total normotensive 181 i3 25
4. Blood pressure < 140790; with
medicaticns 103 28 14
5, EBleod pressure 140/90-159/94;
ne medicattons; MON, diagmnosis 51 i1 38
. Blowkl prasnnn e landm=-10fdh: wilh
wedical Tunay Mol dingeedes A i Lk
7. Bloed pressure > 160/9%; no
medications 48 17 50
8. Blood pressure » 160/95; with
medications 24 32 57
9. Total hypertensive 277 23 34
10. Hypertensien status unknown; net
sereened or no hlood pressure
MEASUr ement 153 16 43

a.., < s : . N - - .
The distriburion of responses to the disease impact questions is
given In Appendix B, Table B.la.

pressure values but taking antihypertensive drugs (row 4), borderline
elevated blood pressure without and with drugs (rows 5 and 6), and
definitely elevated pressures without and with drugs {rows 7 and 8);
(d) total hypertensive (row 9); and (e) those who could not be classified
because, in virtually all instances, they did not receive a screening
examination (row 10).

As expected, among the participants who claimed a history of high
blood pressure {Tables 10a,h}, the 277 persons classified as hyperten-
sive exhibited considerably greater disease impact than did the 191
classified as normotensive. For example, the percentage reporting any
impact was twice as high for hypertensives as for normotensives (see
rows 9 and 3, respectively, in Table 10b). Percentages reporting dis-
ability (activity restriction, days in bed) were three to four times as
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Table 10b

PERCENTAGE OF ENROLLEES REPORTING ACTIVITY RESTRICTIONS, Days IN BED,
AND ANy IMPacT, BY HYPERTENSION StaTUS: ENROLLEES COMPLETING
BLooD PRESSURE BaTTERY

Percent Fercent
Reperting Reporting | Percent
Activity Days_in | Reporting
Hyvpertension Status Restrictions® Bed Any Impact
1. Bleood pressure < l&43/90; no
medicacions 3 1 28
2. Blood pressure l40/90-139/94; no
medications; no M., diagnosis - - -
3. Total normotensive 5 1 a2z
h, Blood pressare < 1407905 widl
medications 20 3 a4
5. Blood pressurTe 140/90-159/94;
ng medicacrions; M.D. diagnosis 4 i ] 18
. Bloeod preossere AOFO0=1549799; with
medications; M. diagusis It & G2
7. Blood pressure * 160/65; no
medications 21 B 54
5. Blood pressure * 160/95; with
med lecations 21 o 64
9. Total hypertensive 17 4 57
10, Hypertension status unknown; not
screened or ne blood pressure
measurement 16 3 45

The distribution of responses to the disease impact guestions is given in
sppecdin B, Table B.lb. S%ee Table 10a for the rumber of enrollees In each
hypertension status categery.

high for the people who clearly had the condition as for those who did
not but believed they did.

Not surprisingly, then, among all enrollees, the 390 persons classi-
fied as hypertensive also reflected more adverse effects from their
high blocd pressure than did the 2918 classified as normotensive. For
example, 41 percent of hypertensives claimed some effect on at least
one of the impact measures, compared with only 2 percent of those
identified as normotensive {see rows 9 and 3, respectively, in Table
11b). With respect to specific questions, the two groups differed most
0On WOrry.
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Table 11a

PErRCENTAGE 0F ENROLLEES REPORTING PAIN AnD WoORRY, BY HYPERTENSION
Sratus: ENrRoOLLEES CoMpLETING MHQ-

Mumher of
Enrerllones Prreent Feroont
Completing | Reporcing | Reporting
Hyperleusion Status HHQ Paink Worrey
1. Blood pressure < 140/90; no
medications 2742 1 2
2. Blood pressure 140/90-159/94; no
medications; no M.D, diaghosis 176 4] 4]
3. Total nermotenstve 2818 1 2
4. Blood pressure < 140/90; with
medicarions o7 27 58
5. Bleod pressure l40/90-159/94;
no medications; M,D. diagnosis 33 ] g8
. Mleod pressure T407Y9N-159/94; with
smed Reat lonsy Mol d Dopnosle a4 27 SH
7. Blood pressure > 100/95; no
medications 157 5 L3
8. Bleod pressure > L60/93; with
medications 28 32 57
9. Total hypertensive Iag iz 35
13, Hyperrension stacus unknown; oot
acreened or no blood pressure
measur ement 2405 2 a

aAmnng those who completed the MHQ, irrespectlve of wlhether they com-
plered the Blood Pressure battery.

bThe distribution of responses to the digease Impact questioms is
given in Appendix B, Table B.Za.

The median categeries for these responses shown in Table 12 re-
flect the perceived severity of disease impact among those who actual-
1y gave a positive response to the gquestion. By this measure, the
degree of impact did not differ in any important way between those
who believed themselves to be hypertensive but physiologically were
not and those who correctly identified themselves as hypertensive.
This median surnmary measure, however, masks substantial differ-
ences between the two groups. These differences were tested using the
Wileoxon Two-sample test.

®This procedure compares answers to a question between two groups by ranking
responses from lowest to highest among all members of the population and then sum-
ming the ranks for each group.
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Table 11b

PercENTAGE OF ENROLLEES REPORTING ACTIVITY RESTRICTIONS, Days 1IN BED,
AND ANY ImpacT, BY HYPERTENSION STaTus: ENrOLLEES CoMPLETING MHG-

Percent Parcent
Reporting Reporting| Percent
Activiry Daysain Beporting
Hypertension Stactus Hestrictions Bed Any Impact
1. Blood pressure < 140/30; no
medications (c) (e} 2
2., Bleod pressure 140/90-159/94; nao
mediczations; no M.D, diagnosis 0 0 Q
3. Total nommotensive () {e) 2
4, Blood pressure < 140/90; with
medications 20 i 62
5. Blood pressure La0/90-155/94;
no medications; M,D. diagoosis & 4] 38
&, Bloed pressure 1&0/920-15%/94: with
medications: M.D. diagnosis 1k 4 62
7. Bleed pressure > 160/95; no
medications 5] 2 17
8. Blood pressure > 160/95; with
medications 21 a 64
9. Total hypertensive 1z 3 41
1}, Eypertension SCATUS unknown) not
screened or no blood pressure
measurement 2 (ed g

aAmong those who completed the MHG, irrespective of whether they completed
the Blood Pressure battery.

bThe distribution of responses ro the disease impact questiens is given in
Appendix B, Table B.2Zb. See Table ila for the number of enrollees in esach
hypertension status category.

“Less than 0.3 percent.

Hypertensive participants (Tables 10a,b) reported statistically sig-
nificantly greater pain (p < .05), worry {p < .01), activity restrictions
{p < .08}, and overall impact (p < .01) than did normotensive partici-
pants. Among the 277 hypertensive participants, those taking antihy-
pertensive drugs reported significantly greater pain (p < .05), worry
{p < .01), and overall impact (p < .05) than did those who were not on
such medications. The explanation for this latter finding, although not:
obvious, may be that these were hypertensive patients with more
severe disease who were more likely to be treated and to perceive
greater negative consequences of their condition. As would be expect-
ed, differences beiween all hypertensive and all normotensive enroll-



16 HYPERTENSTON

Table 12

MEDIAN CATEGORIES OF PaIn, WORRY, ACTIVITY RESTRICTIONS,
aAND Davs ix BED, BY HYPERTENSION STATUS?

~Eivi Days, Lo
Activity b ¥E,

) . b L
Hypertension Status Palﬂb Worry Restrictions Bed
o Bled poressnee o PRSI ne ;
medications Little | Litele Litule 27"
2. Bieod pressure 1400/90-159/94; no
medicationg; no M.D. diagnosis {cd {c}) {c) 63
3. Foeal normotensive Little | Little Little 2s7%

4, Hlood pressure < 1LG/G0; with

medications Lictle | Little Litcle 5
3, DBlood pressuce LG0/790-159/94;

no medications: M.D. diagnosgis Little | Litrle Litcle 48]
f. Blood prossare [60/90-150/94; wirh J

wasel fent Donsy ML, cliapnosis Livele | Litole liteTe 247
7, Blood pressure : 160/%5, nn

medication: Litele | Litele Lirtle 4
4. Blood pressure > L6GF95; with d

medications Litele | Litcle [Litcle/Some {c)
Y. Peial hypertensive Little | Little Little a/5%
10,  Hypercension status unknown; not

serecned or oo blood prossure

measurument Snme Litele Same 3

a -
among those wio conpleted che Blood Pressure bartery and had 2 positive
resprnse £o the discase impnot ltem under consideration.

(L . R . R . .
See Appesdis BoTor the acinal response catepgories aml Lhe disoribnt o of

Fecipontzien onowhiichaed Toos are Laresed .
[ . - - A
Mo eoroblec in Ehis category vesponded positively to this frew.

dDual median.

ees, whether or not they answered the disease impact questions
(Tables 11ab), were also significant (p < .01) for each measure,

Blood Pressure Values as Measured at Screening
Examination

Blood pressure values themselves are a proxy measure of likely
disease impact, at least among persons whose hypertension is not
adequately controlled. Of the 3316 people who had a systolic blood
pressure taken at the screening examination, 363 had a value > 140
mm Hg and 87 a value > 160. The total number of millimeters of
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systolic blood pressure > 140 was 5299, or 14.6 mm per person above
the systolic threshold for a borderline hypertensive. The total number
of millimeters > 160 was 1085, or 12.5 per person above the definite
hypertension threshold. Of the 3317 persons with data on diastolic
blood pressure, 213 had a measurement > 90 mm Hg and 124 had a
measurement > 95. There were 1786 mm of diastolic pressure > 90,84
per person ahove borderline diastolic. The respective figures for defi-
nite diastolic hypertension (> 95 mm Hg)} were 902 mm Hg and 7.3 per
person above that level®

These figures suggest that, among hypertensives whose condition
was either undetected or unsuccessfully managed, the average elevat-
ed blood pressure would be 155 mm Hg systolic for the 363 people
with a systelic > 140 and 98 mm Hg diastolic for the 213 people
with a diastolic > 90. For a systolic of 160, the figures would he 87
people and 173 mum Hyg, and for a diastolic of 95, they would be 124
people and 102 mm Hg. These averages suggest that rmost hyperten-
ston in the HIS population was relatively mild. As noted in the foot-
notes to Tables 4 and 5, however, the upper limits of the observed
systolic and diastolic values were 230 and 134, respectively, and
these are well into the range of severe hypertension.

Certainly there is every reason to believe that the few persons
with the more severe levels of hypertension should be receiving more
adequate care. Moreover, the medical community is definitely turning
toward the view that more aggressive management of even mild hy-
pertension is a criterion of better practice. Thus, a not inconsiderable
opportunity exists in the HIS population for hypertensive-related
medical care—physician followup, advice on diet, and appropriate
drug therapy—to have beneficial effects in the form of reducing blood
pressure values toward normal limits. If generous health insurance is
associated with more and better care, we should be able to observe
such beneficial effects in the HIS context, and to draw inferences
about the lessening of disease impact.

RELIABILITY OF BLOOD PRESSURE
MEASUREMENTS

Reliability refers to the ability of a measure to produce the same
results when the same object is measured. To estimate the reliability
of the bleod pressure measurements, 191 screening examination par-

“Mote Lhal these figures exclude persons whose hyperlension was presumably ade-
guately contrelled (i.e., pressure < 140/80 and taking antihypertensives), and those
exactly at the threshold level.
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ticipants (6 percent} were randomly selected to receive a second set of
readings at the end of the examination. Some between-measurements
variation was present for both systolic and diastolic bloed pressure,
demonstrating the labile character of blood pressure. In both cases,
the second measurements were lower than the first.

Specifically, the mean decrease between the first and second sets
of systolic measurements was 2.3 mm Hg (standard deviation of 7.5;
a 0.5 standard error of the mean; 95-percent confidence interval of 1.2
to 3.4). The mean decrease for diastolic measurements was 1.8 mm Hg
(standard deviation of 6.1; a 0.4 standard error of the mean; 95-percent
confidence interval of 0.9to2.7). The slight decreases observed in
measurements taken approximately 2 hours apart are as expected
from long-standing empirical observation; blood pressure measures
are of acceptable reliability for HIS analyses.

VALIDITY OF MEDICAL HISTORY
QUESTIONNAIRE

Validity of the MHQ could be estimated for the 3307 participants
for whom screening and MHQ data were complete {Table 13). Re-
sponses to the MHQ coincided well with actual blood pressure mea-
sures from the screening examinaticn, but congruence was not
perfect. Of the 390 people who were hypertensive according to screen-
ing examination findings (see row 9), 277 persons (71 percent) respond-
ed positively on the MBQ to the question about “ever” having a
physician diagnosis of hypertension. Of these 277 respondents, 254
either had been given such a diagnosis more than once or had reported
past or present use of antihypertensive medications. These 254 met
the MHQ definition of hypertension according to the algorithm
presented in Chapter 4. (See the two columns labeled “Present, No
Medications” and “Present, Taking Medications” in Table 13.}

Taking the screening examination classification as “truth,” the
sensitivity of the MHGQ was 0.71 when the “ever” guestion was used
and 0.65 when the algorithm definition was used; i.e., about two-thirds
of the enrollees classified as hypertensive by the screening examina-
tion so labeled themselves on the MHQ. Put another way, about one-
third of the enrollees who were judged as hypertensive on objective
physiologic grounds did not indicate on the MHQ that they were
aware of, or had been told of, their condition.

The specificity of the MHQ, using these two definitions, was 0.93
(2726 of 2917) and 0.96 (2806 of 2917), respectively, meaning that well
over nine-tenths of those considered normotensive at the examination
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responded similarly on the VHQ. The probability that a person classi-
fled as hypertensive by the MHQ actually was hypertensive by the
screening examination was 0.59 (277 of 468 persons) based on the
“aver” definition and 0.70 {254 of 365) based on the MHQ algorithm.

The algorithm that identified hypertensive participants by com-
bining questions from the Blood Pressure battery was developed by
two clinicians prior to analysis of screening examination data. Al-
though the MHQ sensitivity and specificity were reasonably high,
especially given that the MHQ was self-administered, other combina-
tions of questions from the battery were systematically examined to
determine if higher levels of sensitivity and specificity could be ob-
tained. None produced a better pair of sensitivity and specificity
values than the algorithm reported above,

The major discrepancies between screening examination and
MHQ labels arose in two ways: (1) among persons who were hyperten-
give and not on any relevant medications and whe either denied hav-
ing high blood pressure altogether or reported being told only once of
an elevated measure {altogether 131 persons of the 3307 in the popula-
tien}); and (2} among persons wha claimed more than one physician
diagnosis of elevated pressures but who were taking no medications
and who in fact had normal pressures {110 persons}. Although the
point cannot be carried very far with HIS data, these discrepancies
highlight a tradeoff in using medical history data between, on the one
hand, being conservative about diagnosing persons as hypertensive
and thus risking underdetection of the problem and, on the other,
wrongly labeling persons as hypertensive, with perhaps attendant
iatrogenic disability or worry.

In summary, most of the Study population identified as hyperten-
sive by the screening examination (65 percent} answered on the MHQ
that they were taking antihypertensive medications or that a doctor
had told them more than once of their high blood pressure. This sug-
gests that most people with hypertension were both aware of their
condition and willing te report it on a self-administered questionnaire.
A substantial fraction (29 percent} of those identified as hypertensive
by the screening examination, however, gave no indication of knowing
about the condition’s possible presence. As implied from the data on
average levels of elevated pressures, and as will be seen below, nearly
all of this previously undetected group had only mildly elevated blood
pressure.
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PREVALENCE OF HYPERTENSION ACCORDING TO
THE HIS INSURANCE PLANS

Table 14 shows the distribution of persons with hypertension ac-
cording to HIS experimental insurance plans. The 16 plans (described
in the Preface) have been aggregated into 4 fee-for-service plans
(across the six sites), depending on level of coinsurance or maximum
deductible expenditure and 2 prepaid group practice plans (Group
Health Cooperative of Puget Sound, or GHC, which is located only in
the Seattle site}). Only the 2899 persons who were assigned to one of
these plans* and who could be classified as to the presence of
hypertension on the basis of screening examination data are included
in the analyses® The number and percentage with hypertension
include only those persons labeled as hypertensive according to the
criteria given in Chapter 4.

Differences in the prevalence of hypertension among the four
types of fee-for-service plans (aggregated across sites) were not statis-
tically significant. This is as expected, and reflects the unbiased assign-
menl of people to these plans at the time of enrollment into the HIS,
before data from the MHQ or screening examination were collected.
Prevalence of hypertension in the fee-for-service plans in Seattle only
was 12 percent (52 of 419 persons); thus, the difference in prevalence
of hypertension between those plans (taken together) and the experi-
mental GHC plan was also not significant. The control GHC plan is not
strictly comparable to any other HIS plan, even in Seattle, because it
comprises people who were enrolled in the prepaid group practice
before the HIS began in that site. In this case, however, the difference
in prevalence between the experimental and control GHC plans was
also not significant.

These findings support the contention that HIS insurance plans
were not biased at enrollment with respect to the presence of hyper-
tension. Thus, the HIS should be able to determine whether the course
of the disease—among those who definitely have hypertension—dif-
fers as a function of differences in the amount or type of care associat-
ed with the various levels of insurance coverage.

( Q;Ié‘;:)r more information on the process of assigning families to plans, see Morris
1 .

*0f the original 3321 people who were given the screening examination, 410 were
not assigned to an HIS experimental plan; they were left over from a large paol of
possible HIS participants from which the unbiased assignments were made. An addi- .
tional 12 people were not classifiable as to hypertension status because of missing
information on blood pressure, diagnosis, or medication.
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Table 14

PreEVALENCE oF HypPErTENSION, BY HIS EXPERIMENTAL INSURANCE PLAN

Number of Humer of
HIS Experimencal Insurance Iersons ., Persons with_1 Bercent with
Lo Classifiable Hyperten=sion” | Hyperbons o

Fee-for~service

Free care 781 94 iz

25 or 50 percent coinsurance 565 E 13

95 percent colinsurance 435 449 11

Individual/fTfamily deductible 510 6y 14
Prepaid group praclicuc

Experimental 366 36 i

Control 242 27 11
Total ' 2899 140 12

Aror definitions, see the Preface {(insurance plan) and Chapter 4 (hyper—

tension @latus).
Iy . . . . .
[ncludes only those who reccived o sereening oxamination L enralimeot.

Cearrle only. For a comparison of the prepaid group praccice and
Seattle fee—For—sorvice plans, ser foxt,.

POTENTIAL EFFECTS OF HEALTH INSURANCE
ON HYPERTENSION

More generous insurance coverage could have positive effects on
an enrollee’s hypertension status at several points in the treatment
process. First, although nearly all HIS participants reported a recent
blood pressure check, only 277 of 390 hypertensives {71 percent) re-
ported that a doctor had informed them of an elevated value. Better
and more frequent medical care in general, an expected result of more
generous insurance, could increase this recognition percentage. Sec-
ond, hypertensive individuals with more generous insurance might
visit physicians more frequently than those with less generous insur-
ance, so the degree of control of their hypertension might be moni-
tored more carefully. Such exposure to regular physician care might
also be associated with better advice about salt intake, diet, and exer-
cise, with greater attention to possible side effects of drugs, and with
greater support and encouragement from the physician about comply-
ing with various antihypertensive regimens. As noted in Chapter 3,
patient compliance with hoth dietary and medications approaches to
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hypertension control may be the most critical factor in successful
management of the condition. Finally, antihypertensive drugs are
expensive. The patient’s insurance coverage could affect both the
physician’s likelihood of prescribing such medications and the pa-
tient’s willingness to fill the prescriptions and to take the drugs on a
long-term regular basis.

Generous health insurance might have less positive effects as well.
Persons who visit their physicians more frequently (for this or other
conditions) and whose single blood pressure measurements at those
visits appear to be mildly elevated may erroneously be labeled as
hypertensive. This could induce needless worry and anxiety, unneces-
sary expenditures on antihypertensive drugs, and unwarranted and
troublesome side effects of drugs. Depending on the person’s innate
propensity to adopt the sick role, it could lead to unnecessary “disabil-
ity” in the form of restricting activity or even taking to bed. In addi-
tion, persons who rely more heavily on medical care (than on self-care)
may be less willing to comply with therapeutic regimens that are
essentially self-determined {e.g., restricting salt consumption}; if gen-
erous insurance permits such persons to seek out physician care even
more often than they previously did, they may be even less willing to
participate fully in such self-enforced antihypertension routines.

With regard to the HIS, the 390 hypertensives identified by the
enrollment screening examination can be divided into four groups: 107
whose blood pressure was well controlled with antihypertensive medi-
cations; 73 who had elevated blood pressure readings at the screening
examination despite the reported use of antihypertensive medica-
tions; 101 who reported a physician diagnosis of high blood pressure
but who were not taking antihypertensive medications; and 109 who
reported no knowledge of their hypertension.® The first group is
essentially already well cared for. The last three all reflect one or more
problems: poor medical management, lack of compliance with medical
therapy, and underdetection of a potentially serious condition.

Of the group of 101 recognized hypertensives who were not cur-
rently on medication, 43 had previously been prescribed medication;
of these, 27 reported that their physicians had told them to stop the
drug therapy, 15 stopped on their own initiative, and 1 never began,
The 73 individuals with elevated biood pressure despite antihyperten-
sive medications evidently were not receiving effective medical treat-
ment. More than one-half of the group (39 people} had seen a physician
for hypertension in the previous 3 months, and more than two-thirds

The 109 figure differs from 113 above because 4 people who reported at the screen-
ing examination that they use antihypertensive medications did not complete the MHQ
Blood Pressure battery.
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in the previous 6 months. Arguably, therefore, more physician contact
in this group may not produce better control of blood pressure.

Table 15 gives blood pressure levels for these four groups of hyper-
tensive enrollees. The rank order of the groups, by blood pressure
value, is as expected: those well controlled by medications have the
lowest mean value (1), followed by, in order, those not well controlled
by medication (II), those diagnosed as hypertensive but not taking
medications (III), and finally those whose high blood pressure was
unrecognized and untreated (IV).

Table 15

Broop PrEsSURE MEAsUuREMENTS OF 390 HyPERTENSIVE ENROLLEES

Hean® Minimum/Haximumb
Hypertensive Group Systolic | Dlastolic | Systolic | Diascolic
1. Well controlled with 126 79
medications {n = l07) {9.6) (6.2) 22/139 /0789
II. Not well controlled 148 90
with medications (12.1) (10.3) 118/174 62/109
(o =73
ITI. No medicatiomns but 152 92
previcus physician {14.9) {10.5) 1297205 66/134
diagnosis (o = 101}
IV. No previcus physician 160 96
diagnosis (o = 109) (16.2) (11.1) 126/230 587130

a s . X
The standard deviarion is shown in parentheses.

b . . ) . .
Minimum and maximum systolic and diastolic blood pressuxre values
did not necessarily occur in the same person.

Further analysis of data for persons included in Table 15 gives a
more complete picture of the patterns and levels of severity of high
blood pressure in the Study population. Various patterns, such as
whether individuals have elevated systolic and diastolic pressures or
are identified as hypertensive by only one or the other, may have
implications for differences in medical care needs that should be taken
into account in analyzing possible effects of generous health insur-
ance. Moreover, all other things equal, mild-to-moderate levels of hy-
pertension in this population might be expected to Jead to different
amounts of demand for medical care than would moderate-to-severe
hypertension. For Groups I, IIL, and IV (i.e.,, uncontrolled hyperten-
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sives), various factors were investigated to gain an appreciation of the
general configuration of hypertension in the hypertensive population;
particular attention was given to how many individuals had both
systolic and diastolic hypertension and how many had diastolic levels
that could be considered to indicate mild, moderate, or severe hyper-
tension (roughly 90-104 mm Hg, 105-114, and > 115, respectively).

Of the 73 persons in Group II {those on medications), 31 (42 per-
cent) had both systolic and diastolic hypertension above the borderline
level (>140/90); of these, 10 (14 percent of Group II) were above the
definitely elevated level (>160/95) for both measures. An additional
13 persons had only diastolic pressure elevations, only one of which
was in the moderate range (defined in the preceding paragraph). Of
these 44 persons with elevated diastolic pressures {regardless of systol-
ic values), 40 were in the mild range {of which only 8 were 100-104 mm
Hg), and 4 were in the moderate range. No one had severely elevated
diastolic pressures. Thus, the medication regimens, aithough certainly
not optimal, were not egregiously out of line with the needs of most
of these patients.

The 101 persons in Group III (no medications) exhibited a similar
pattern. For example, only 48 {48 percent) had both systolic and dias-
tolic borderline elevations; of these 13 (13 percent of Group ITI) were
above the definite level on both measures. An additional 13 persons
had only diastolic pressure elevations, all in the mild range. On the
basis of diastolic pressures only, 49 people had a mild elevation (6 of
which were 100-104), 11 a moderate elevation, and 1 severe. Again,
then, most of this group consisted of people who were only mildly
hypertensive.

Finally, turning to the 109 people in Group I'V (who were unaware
of their hypertension}, 25 {23 percent} had both systolic and diastolic
pressures at or above the definite level. (Recall that the criteria for
labeling a person as hypertensive would not admit into this group any
one whase diastolic and systolic pressures were both only borderline
elevations.) Looking at diastolic pressures only, 85 persons in Group
IV had at least borderline elevations, and of these, 77 {71 percent of
Group IV) were at or above the definite level. Among these 77 with
definite elevations, 57 were in the mild range (24 were 100-104), 17
moderate, and 3 severe. Thus, even in this undetected, untreated
group, about three-quarters of the Study participants had only mild
hypertension.

Diastolic pressures > 110 mm Hg indicate moderate-to-severe hy-
pertension; if those levels persist, they can be expected to be associated
with serious, if not life-threatening, sequelae. None of the members of
Group II had values that high. Five members of Group III had the
following pressures: 178/134, 178/114, 161/112, 205/111, and 162/110.
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Seven members of Group IV exceeded the 110 diastolic threshold:
2037130, 164/122, 158/118, 170/114, 167/114, 180/113, and 153/111.
Although small in number, this collection of individuals could cer-
tainly be expected to benefit from more and/or better medical care.

In summary, if more generous insurance, mediated through more
or better medical care, is to improve blood pressure control, its effects
wiil have to be observed largely among the 283 hypertensives whose
blood pressure, either systolic or diastolic, is not now well controlled
but is severely elevated only in rare instances. These 283 people repre-
sented 73 percent of the hypertensive population as of enrollment; the
remainder of the hypertensives were evidently being successfully
managed. The effects that would have to be observed include im-
proved compliance with diet and medication regimens and more ag-
gressive treatment of persons with only mildly elevated pressures. If
generous insurance prompts or allows people to go to physicians with
better gkills, or eliminates financial barriers to the use of antihyper-
tensive medications, then these desired outcomes should indeed be
ohserved and deleterious outcomes such as excessive disability (e.g.,
restricted activity) should not.

There are some reasons to expect these outcomes not to be forth-
coming, even among persons with more generous insurance. Persons
with only mildly elevated pressures may not be willing to follow medi-
cal advice, especially if they have no associated symptoms, if they do
not understand the implications of both the condition and its manage-
ment, or if they suffer side effects from the drugs. Moreover, only very
recently has the medical commurity begun to adopt the recommenda-
tion that borderline hypertensives should be fairly aggressively treat-
ed. Even highly skilled physicians may not follow their borderline
hypertensive patients as intensively as their definite hypertensive
patients, may not inform and advise them thoroughly or correctly
about the condition, or may be less willing to prescribe antihyperten-
sive drugs. Conversely, they may unwittingly induce unnecessary dis-
ability in the form of unwarranted (excess) sick role behaviors as a
means of encouraging such patients to follow medical regimens more
carefully.

These comments also apply to hypertension screening programs
generally. Of the 390 hypertensives identified by the HIS examina-
tion, 109 (29 percent) had previously undetected elevated pressures.
However, only 18 percent of the “unaware” group (6 percent of the
hypertensive population, and 0.6 percent of all screening examination
participants) had a diastolic pressure > 105 mm Hg (i.e., at least
moderate elevation) and were unaware of it. This confirms other find-
ings (see Chapter 3, for example) that the major issues regarding
hypertension have less to do with detecting rampantly high pressures
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of which people are unaware than with confirming mildly to moder-
ately elevated pressures and then finding ways to encourage such
persons to follow through with appropriate physician care.



Chapter 6

QUALITY-OF-CARE CRITERIA FOR
HYPERTENSION

Criteria for good quality care for hypertension have been devised
by many organizations. They center around the following concerns:
completeness of initial evaluation (in an effort to discover rare forms
of curable, rather than controllable, hypertension), sustained control
of hlood pressure levels, number and timing of followup visits, use of
antihypertensive drugs and/or low-salt diet, presence of side effects of
therapy, periodic laboratory followup for drug effects and potential
disease-caused abnormalities, and the appearance of serious complica-
tions of untreated or inadequately treated hypertension.

Although the HIS data base is extensive in the area of hyperten-
sion, certain information is not collected. In particular, information on
history, physical findings, and laboratory test results in ambulatory
settings is unavailable. Whether physicians are consulted, specific
tests performed, prescriptions filled, or hospitalizations experienced is
known, however, from the various HIS data sources; the latter include
¢laim forms; enrollment, annual, and exit questionnaires; and screen-
ing examinations. Such data will be used to test hypotheses regarding
the relationship between insurance level and quality of care and
health status.

The HIS hypertension criteria, which are expressed in a form that
assumes quality of care has been good, are listed in Appendix C. They
focus partly on patient outcomes, such as maintenance of blood pres-
sures within normal (or at least borderline) limits and little or no
disease impact {(pain, worry, restricted activity). In addition, medical-
care-process criteria are stated for therapies (physician advice regard-
ing diet; appropriate medication), physician visits, and regular labora-
tory test followup. '

18



Appendix A

BLOOD PRESSURE BATTERY
FROM THE MEDICAL HISTORY
QUESTIONNAIRE

ENROLLMENT MEDICAL HISTORY QUESTIONNAIRE!

BLOOD PRESSUARE

BS. HAVE YOU EVER HAD YQUR BLOOD PRESSURE CHECXED?

.................................................. 1 —Answsr 85-A
.................................................. 2 —Gg o B6

85-A. WHEN D3 YOU LAST HAYE YOUR BLOOD PRESSURE CHECKED?
{Circle ona)
Within past & manths .. e 1

7 - 12 months ago
1 - 2 years ago
B - 5 WBAIS AO0 e 4
Mora than 5 years ago

86. HAS A DOCTOR EVER SAID THAT YQU HAD HIGH BLOQD
PRESSURE?

.................................................. 1 —Answsr &7
................................................. 2 —Go to 89,
pags 28

. 'Used at all HIS siles except Dayton at enrollment and in all sites upon exit. Revisions
incorporated in thie version were based on experience with the initial Daytob battery.

49

277

28/

2a/
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ar. HOW LONG AGO DID THE DOCTOR FIRST SAY THAT YOU HAD
HIGH BLOOD PRESSURE?
{Circle one}
Within pasl § months ... ... . ciiiesieeieas 1
T - 12 months ago ... ... ..o iiiieeees 2
1 - 2 WEAMS AQD ...l 3
B - 5 YRAMS BGD e 4
Mora than & years Q@0 ............ e El
BB, CID THE DOCTOR SAY MORE THAM ONE TIME THAT YOU HAD
HIGH BLOOD PRESSURE, OR 0ID HE SAY THAT JUST ONE TIME?
More than one fime . ... i i 1
Only one time 2
8g, HAS A DOCTQR EVER PRESCRIBED PILLS OR MEDICINE FOR YOUR
HiGH BLOOD PRESSURE?
1 —Aaswar BY-A
2 =—Go to 80
689-A, ARE YOU TAKING THE PILLS CR MEDICINE NOW?
tCircle ore}
Yes, 18KIiNg ROW ..t i e 1
Mo, | odecided W BIOD ... e 2
Mo, doctor told me 1o stop ... 3
Mo, never look pills or madicine 4
30, AS FAR AS YOU KNOW, IS YCOUR BLOOD PRESSURE CURRENTLY

HIGH, OR IS5 T NORMAL NOW?

LS high mow .. e e 1
It is normal now

D NDT
WRITE IN
THIS ERACE

ko
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91-A. HOW QFTEN DQ YOU ADD BALT TO YOUR FODD AT THE TABLE? JoNar
(Glrcle one) THIS SPACE
CHen ... ......... N 1 8¢
Sometimes  ..............- PP e e 2
Gree In e while ......... P P 3
Never ...........cieieaian Heeteaanieaaan T 4

$1-8. HOW OFTEN IS SALT ADDED TO YOUAR FOOD IN COOKING?
(Circle one)

Cfen .......... e aeaeieaaae 1 EY)
Somatlmes  ......clieiieeiieans e, 2
Once in 8 while .. ........... et eaaaeae, P 3
Newer ... ... ........... TS 4

82, DID A DOCTOR EVER TELL YOU TO EAT LESS SALT BECAUSE QF
YOUR HHGM BLOOD FRAESSURE?

3. BECAUSE OF YOUR HIGH BLOOD PRESSURE, ARE YOQU CURRENTLY
ON A WEIGHT-LOSING DIET?

94, WHEN WAS THE LAST TIME YOU SAW A DOCTOR ABRDUT YOUR
HiGH BLOOD PRESSURE?
{Circla onea)

Within past & months ... . iiiiin i iiaainas 1 by
3 - & months ago 2
7 - 12 months ago 3
More than 1 year ago ........ PR 4

95, DURING THE PAST 3 MONTHS, HOW MUCH PAIN HAS YOUR HIGH
BLOOD FRESSURE CAUSED YOU?
{Circlte one)

A great deal of pain ... .o, et 1 . s
Some pain 2
A llttle pain 3

Na pain 8t 8ll ... e 4
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96, DURING THE PAST 3 MONTHS, HOW MUCH HAS YOUR HIGH
BLOOD PRESSURE WORRIED OR CONCERNED YOU?
[Circle one)
A great deal ... 1
Somawhal . ... iiiie e 2
A littla 3
Mot at all ... o e 4
97, DURING THE PAST 3 MONTHS, HOW MUCH OF THE TIME HAS
YOUR HIGH BLOOD PRAESSURE KEPT YOU FROM DOING THE KINDS
OF THINGS OTHER PEQPLE YOUR AGE DO?
(Circle one}
Al of the HME ... e e 1
Most of the Lime e 2
Some of e HIME . .oovoeonrinnionin e 3
A lithe of the HME . ..oae oo e s 4
Neone of the tima . ... ... ... e 5
g,

DURING THE PAST 30 DAYS, HOW MANY DAYS HAS YOUR HIGH
BLOOD PRESSURE KEPT YOU IN BED ALL DAY OR MOST OF THE
OAY? (11 Hone, wrlle In "0."}

____ days in ped last menth

DO NOT
WRITE W
THIS SPACE
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ENROLLMENT MEDICAL HISTORY QUESTIONNAIRE,
DAYTON

168.

171.

[ BLOOD PRESSURE

HAVE YOU EVER HAD YOUR BLOOQD PRESSURE CHECKED?

i Lﬂ

&/

(Cuclanne |
2 - [GQlog 17N
1—- G o g, 169

188, When did you last have your blood pressure checked?

[Circle one }
Wilhin the |ast 6 months 1
T-12 menths age ... .. 2
1-Zyearsago . ......... K|
J-Syearsago ... ... .. 4
Mora than 5 years sgo .. 5

170. DId ihe persan who checked your bleed pressure 1ell you anylhing about 167

HAVE YOU EVER BEEM TOLD BY & DOCTCR THAT YQU HAD HIGH BLOOD PRES-
SURE?

NO 2 —— (GOto g 184, page 39}
YES ... 1 —— (GOtog 172}

172. How long ago were you firsl told this?

{Circie one. )
Within tha lasl & months 1
7-12 monihs age ... ... 2
1-Zyearsage .......... 3
3-Symarsagoe .. ... - 4
&-10yearsago ... ..., 5

More than 10 years age .. 6

53
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173.

174,

175,

175.

177,

178

179,

HYPERTENSION

Have you been told thal your bloud pressure was high mare lhan one time,
or were you told that only one time?

Mare than 1 lime .. .. .. -1
Only 1time . ........... 2

Has a doclor prescribed pllts or medicine for your high blood preasure?
Mo ... ...l 2 —— (GOteg. 176
¥BE e e 1 —— (GODlog. 175}

Are you stlll Laking the pills ar medicine now?

{Circle one.}
Yes ... e 1
No, | decidedlostop .. .. 2
Ho, decler totkd me 1o
stop ................ 3

As lar as you know, is your blood pressure currently high or normai?
High ................ 1
Normal ... .. .. .. ... B

How piten would you say your lead |5 salled, either in coching or al the table?

{Circle one.)
Qften ... 1
Sometimes _ - 2
Onceinawhie ... .. 3
Newar .. .............. 4

824

3876

JETE

& i

lare

aa¥9

384
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180,

181.

182.

1862,

Durlng the past 3 months, how much pain has your high blood pressure
caused you?

[Circle ane.;
Alol ... L i
Same 2
Alittle . _ .. ..., .- .- 3
Moneatall ... .. ... . .. 4

During Ine past 3 months, haw much has your high blood pressure worriad
or concerned you?

[Circle ane.)
Alot ..o 1
Somewhat ... ... ... ... 2
Alile . ... ... ... 3
Molalal, ... ........ 4

During the pasl 3 monlhs, how clten has your high blood pressure kepl you
trom doing the kinds ¢l activilles other people your age do?

tCircle one.)
All ot the lime . ... .... .. 1
Most ol the time ... ... .. 2
Semecliretime ... ... 3
A little of the fime .. ..., 4
None of tha time .. .. .. 3

Curing the past 30 days, how many days has your high bload pressure kept
yeu In bed all or most of tha day? (It na days in bed, wrile In “pn.)

Days In bad
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Appendix B

DISTRIBUTION OF RESPONSES TO
DISEASE IMPACT QUESTIONS

The following four tables present the number and percentages of
responses to the MHQ disease impact questions in the Blood Pressure
battery for the same hypertension status categories as those used in
Chapter 5 (Tables 10a,band 11a,b). Tables B.1a,b correspond to the 821
people who actually completed the battery. Tables B.2a.b correspond
to the larger group of 5713 people who completed the form of the MHQ
containing the Blood Pressure battery, irrespective of whether they
completed the battery itself.

In all four tables, the total number of enrollees in each category
is given in parentheses. The numbers given for each response may not
sum to these totals, because missing responses in each category are
not shown. (They amounted to lesa than 1 percent of all responses.) For
Tables B.2a,b, a response of “none” was imputed to all persons who
were not eligible to complete the disease impact items because of
negative responses to earlier items (see Chapter 4).

The entries in the “level of impact” columns are given in ab-
breviated form. The full wording of the questions and responses can
be found in Appendix A.

SR



DISTRIBUTION OF RESPONSES TO DISEASE IMPACT QUESTIONS

Table B.1a

57

DISTRIBUTION OF RESPONSES TO DMSEASE IMPACT QUESTIONS oN PaIN
AND WoRRY, BY HYPERTENSION STATUS:
ExNroLLEES COMPLETING BLOOD PRESSURE BATTERY®

Tain WorTy
Leval of Level of
Hypertension Status Impact Mo, Percent Impact Ne. Peicent
1, EBleod pressure < l40/5%0; no Hone LB& 27 Hone 141 T4
medications {n = 191] Little 18 9 Lictle 12 17
Some 5 3 Some 11 [
CGreat 0 [ Great [ 2
3. Total morwetenstive (n o= 181) Mone 166 ar Hone 14l 74
Lictle 18 9 Little 3z 1
Seonoc b El Some 1 O
Cruat 4] i treat & 2
4, Blood pressuce < l40/%0; with None T4 72 Hone 41 &40
medications {n = 133} Licele 13 15 Litcle 34 38
Some 11 11 Some 16 16
Great k) 3 Creat 7 7
5. Blood pressuee 140/90-159/%4; no Mone 46 &% None 33 62
medications; M.D. diagnosis Lictle B 11 Little 1% 36
{n = 53 Some 1 2 Some 1 2
Creat ] a Great 0 0
6. Blood pressure 140/%0-159/%4; with | Nooe a3 i1 Kone 1% 42 .
medicacions; M.D. disgnosis Lirele 7 16 Little Ll k1
{n = 45) Some 5 11 Some 7 16
Great 0 o frear k| 7
7. Blood pressure ¥ 160/95: no Kone (] B3 Hone 24 30
medicarions {n = 48} Litcle 3 i) Litkle 18 38
Soma 3 ) Some 4 4
Great 0 [ Great 2 4
8. Blood pressute 160/95%; with Hone 149 fi%:] Naone 12 43
medicarvions (n = 28) Licele 5 2L Little 11 39
Some 3 1 Some 5 il ]
Great 4] a Greac o 1}
9. Total hypertensive (n = 277) Hone 212 1?7 None 129 a7
Little 3% Lla Little in3 37
Some 23 4 Some 33 12
Greaz 3 1 Great 12 4
10. Hypertension status unkpown; noc Hone 295 84 None 199 36
screened or no blood pressure Little 22 6 Litile 38 8
messurement (n = 333) Some 25 7 Some 32 9
Great 8 z Graar 22 [

& ;
Amcng those whe answered the yuestious about

the impact of hypertension.
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Table B.1b

DisTRIBUTION OF RESPONSES TO DISEASE IMPACT QUESTIONS ON ACTIVITY RESTRICTIONS
AND Davs 1N BED, BY HYPERTENSION STATUS: ENROLLEES COMPLETING
BLooD PRESSURE BATTERY"

Activity Restrictions Days in Bed
Level of
Hypertension Status Impact  HNo. Percent | Days No. Perceni
), Dlood preasure < 1404905 no Mone 1BC 94 0187 93
medicatlons {n = 1917 Litele - 3 iy L 1
Some a 2 7 1 i
Most q 0
All a )
3. Total noymotensive {n = I181) Hone 180 G4 0 187 98
Little ] i 2 1 1
Some 3 2 7 1 1
Mese o) it
mlt a o
AL Hlowd pressore o A0 with [T MY Kit [¥] BT 1§
medicacions {n = 103} Licele 12 L2 2 4 ¢
Some 5 3 5 i 1
Most 1 1 i3 z 1
ALL 3 3 7 1 1
5. Blood pressure La0/90-159/94; ne Morte 51 kL] il 53 loc
medications; M.D. diagnosis Litcle 2 4
{n - 53} Somo 0 C
Most 4] C
ALL q 4
b. FRlood pressure L40/90-159/94; with | Hone 18 da 4] 43 96
medications; M.D. diagnosis Little A 11 2 I z
(n ~ 453 Sarhe 1 2 7 1 2
Most 1 Z
#ll 1] 0
7. Elood pressure > 16093, no None 38 79 i} 1) 92
medicatiens (n = 48) Liccle 3 13 H 1 2
Soms 3 ] i 1 2
Host 1 2 18 1 2
all o 4]
g. Blood pressute * 160/%5; with Hong a7 79 a 27 L)
medicarions (m = 2E8) Litgle 3 11
Some 1 4
Mast 2 7
| All 0 0
4. fTotal hypertensive (n = 277} Wone 3L 83 0 265 48
Lictle 18 10 2 4 A
Some 1o 4 [ 1 (B)
Most 5 H ) 1 (b}
all 3 1 & i (o)
7 2 1
18 L (b}
10. Hypertension sratus unkpowni not None 293 84 1] 340 1]
soresned o no blood pressure Lirzle 6 7 1 1 )
measurement {n = 353} Lome 18 5 3 4 1
Most 7 2 3 1 (L)
All 5 1 5 1 [4:3]
N & 1 {b)
7 i (b)
i0 i (k]
20 13 [4+9]

a . - -
Among those who answered the questions about the impact of hyperrension.

Less than Q.5 percent.



DISTRIBUTION OF RESPONSES TO DISEASE IMPACT QUESTIONS

Table B.2a

59

DisTRIBUTION OF RESPONSES TO DiSEASE IMPACT QUESTIONS ON PAIN
AND WORRY, BY HYPERTENSION STATUS;
EnroLLEES COMPLETING MHQx

Pain Horry
Level af Level cf
Hypercension Stacus Enpact Mo. Fercent Impact Nz, Fercent

1. Blood pressure < 140/90; na None 2fL1r 99 tone T2 ug
medicatlons (n o= 2742} Liccle 18 L Lictle iz 1
Some 5 {bh Some 11 143
Grear q 0 Creat 4 (bl
. Blood pressure 140/50-15%/94; no Hone 176 100 None 176 o0
medicarions; no M.D. diagnosis Lircle o] 0 Lictle Q 0
no= 174} Same a 0 Some o] o
LTenr 0 0 Gront n n
P P A TRIL DL T S TP S TR ST 1 | MubiLe FHGS vy Hone 86K U
Liztle 18 I Litcle 32 1
Some 5 (bl Some 11 {o)
Greac [v] o Great & {b)
4, Bleod pressure ¢ 140/790; with Hone 7B 73 None 45 42
madications (n = 107) Little 15 la Little 1% 36
Some 11 g Some 16 1s
Great 3 2 Great 7 7
3. FElaod pressure L40D/90-159/54; no Neng 1] 87 Hone 33 B2
medicatinons; #.D. diagnosis Little b 11 Little 13 EL
fn = 33) Some 1 2 Some 1 7
freat o] o Great 0y Q
f. Blood pressure Li0/90-1%9/94; with| None 33 73 Yone 19 52
medications; M.D. diagnosis Litele 7 Y] Lictle L& 34
[n = &5) Some 5 il Some 7 1la
Creat 4] Q Lreat El 7
7. Blood pressure 2 L&0F93; oo Hone 149 L] Bonae 133 HS
medications {n = 157} Litcle 5 3 Litzle La 11
Some 3 4 Some 4 3
Great ] 0 Great 2 1
&. EBlood pressure » 160/55; with Hone 1% 68 Hone 1z 43
medications {n = 2&) Little [ 21 Litrle 11 34
Some 3 11 Some 5 18
Creat o] a Great a a
2, Total hypertensive m = J90) Hone 325 81 Nane 242 62
Licele 39 10 Little 103 26
Some 23 é Some 373 &
Grear 2 1 Great 12 3
10. Hyperrension stacus unknown; noc Hone 2347 28 Rone 2251 G4
screened or oo blood pressure Little 22 1 Litele ug 4
measurement (0 = 2405%) Some 15 1 Some a1 1
Crear a 43 Great 22 1

aAmung all cf those who completed the Medical Histery Questionnaire, vegardless of
whether they cempleced the Zlood Pressure buttery; those who did not complete the battery
were piven scores eguivalent to 'none."

hT..nass than (.5 percent.
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Table B.2b

DISTRIBUTION OF RESPONSES TO DISEASE IMPACT QUESTIONS ON ACTIVITY
RESTRICTIONS AND DAYS [N BeD, 8By HYPERTENSION STATUS:

EnroLLEES CoMpLETING MHG-

HYPERTENSION

sepivity Rescrictions

Cays in Bed

Level of
Hypertension Status Impace No. Percent | Days Ho. Pereenc
L. flood pressute © 150/90; no medicatlons Nonc 711 FLia] [ T 1Y 190
(a = 2F42) Licrle b {bi ] 1 it}
Some 3 {3 7 1 3.3
Host ¢ 4]
A1l L L)
7. Elood pressure 140/30-15%/94; no medications; Hone 176 100 i} 116 100
oo M.D. diagnosis {n = 174) Tictle u o
Some v] 0
Hest q 0
All a a
1, Tatal normoteneive (ro= 2518) Hone 2507 100 0 2914 100
Lictke L] (bl 3 i [{-3]
Honae 1 {b) 7 b fb)
MoEr o {
All 1] [+]
4, Flood prassure € LAG/90; wirh mecicatlons Hane B& #g o 102 a5
(n = 1D7) Lictle 12 1l x 4 2
Some 3 5 5 1 1
Most 1 1 & 1 1
ALL 3 3 ? 1 1
5, Biooed pressure L40/90-159/%4; no medfications; Hone 51 96 4] 53 100
M.D. diagaosis {n = 33) Litcle F &
Some Q &
Host o 3
All o 9
6. Blond pressuré L&Df90-150/04; with medicationsi| None 3B 84 0 43 96
HW.D. dlagnnsis {n # &5) Licele 5 11 2 1 2
Some 1 2 7 1) i
Host 1 2
All 1] @
7. Blood pressurs * 160795 no medications Hone 147 L b 153 97
{n = 137} Little & 4 2 1 1
Bome 3 k4 4 1 1
Hast 1 1 18 1 L
All 4 1]
8. Blood pressuce * 160/%5; with medlcaclons None 22 7% 4] 28 100
tn = 26) Ligtle 3 11
Some 1 ]
Hosc 2 7
All 43 o]
9. Total hypertensive (m = 330 Hone 34 Ba Q 374 97
Little 28 ? 2 4 1
Some Rl 3 4 1 )]
Mosc 5 1 5 1 {h)
All 3 1 6 1 (v)
7 2 i
18 1 [
10, Hypercension status wnkpown; cot screened or Hone 2345 38 4] 2392 99
no bleod pressure measvrement (n = 2405} Lictle 6 i 1 1 {b)
Some 1B 1 2 4 Y]
Moot 1 (b} 3 1 (bY
ALL 5 (b} 5 1 [4-}]
[ 1 (b}
7 L (b}
10 1 [1.3]
20 1 b)

“imong all of thoge who complered the Medical Histery Questlomnaire, regardless of whether they
compleced the Blead Pressura battecy; thoae whe did not cooplete the batcery were glven sceres

aquivalent to "none.

bLess chan 0.5 percent.



APPENDIX C

HYPERTENSION
QUALITY-OF-CARE CRITERIA

A1l criteria listed below, unless otherwise specified, refer only to
enrollees who have hypertension according to the definition used by
the Health Insurance Study at the time of exit screening (see Chapter
4). Criteria that, because of their general applicability, appear on
several different HIS criteria lists are designated as “recurrent crite-
rion.” Alternative forms of selected criteria are stated below. They
may be tested to see if insurance plan effects differ for slight varia-
tions in the threshold value of the criterion. “He” refers to both men
and women.

PATIENT OQUTCOMES

1. The enrollee’s systolic blood pressure is € 140 mm Hg and his
diastolic pressure is < 90 mm Hg at exit screening. Or, alternatively,
the enrollee’s systolie blood pressure is € 160 mm Hg and his diastolic
pressure 1s < 95 mm Hg at exit screening.

2. If the enrollee has normal blood pressure at the exit screening
examination and is not receiving antihypertensive medication or a
diuretic (i.e., does not have hypertension by the HIS definition), then
he reports no pain, no worry, no activity restrictions, and no days in
bed atiributable to high blood pressure on the exit Medical History
Questionnaire (MHQ).

3. If the enroliee has normal blood pressure at the exit screening
examination, then he reports “no pain at all” when asked about pain
caused by high blpod pressure on the exit MHQ.

4. If the enrollee has normal blood pressure at the exit sereening
examination, then he reports “not at all” or “a little” when asked
about worry or concern related to high blood pressure on the exit
MHQ.

5. If the enrollee has normal blood pressure at the exit screening
examination, then he reports “none of the time” or “a little of the
time” when asked about activity restrictions caused by high blood
pressure on the exit MHQ.

6. If the enrollee has normal blood pressure at the exit screening
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examination, then he reports “zero” days in bed during the past month
attributable to high blood pressure on the exit MHQ.

7. If the enrollee has received antihypertensive medications or a
diuretic for at least 6 months and has had no hospitalizations bearing
the following discharge diagnoses during that 6-month period, then he
continues to have no hospitalizations for the following discharge diag-
noses: congestive heart failure, cerebrovascular accident (stroke), or
hypertensive encephalopathy.

8, If the enrollee was a smoker at the time of enrollment, then he
has stopped smoking. [recurrent criterion]

9. If the enrollee was 20 percent or mare over ideal body weight
at the time of enrollment, then he has achieved a weight less than 10
percent over his ideal body weight at the time of exit from the HIS.
[recurrent criterion]

PROCESS—THERAPY

1. The enrollee reports that he has been told to eat less salt.

2. The enrollee reports "never” or “once in a while” when asked
on the exit MHQ how often salt is added to his food during cooking
and at the table; or, he reports “all of the time” or “most of the time”
when asked on the exit MHQ how carefully he follows his low-salt diet.

3. Antihypertensive medication or a diuretic has been prescribed.

4. The enrollee reports currently {at the end of the study) taking
antihypertensive medication or a diuretic.

3. A continuous supply of at least one antihypertensive medication
or diuretic hag been prescribed from the time of the visit to a physician
at which hypertension was first listed as a definite diagnosis.

6. The enrollee reports on the exit MHQ that he has hypertension.
Or, alternatively, if an enrollee has at least two claim forms on which
hypertension is listed as the primary diagnoesis, then on at least one
claim form the enroilee has written “hypertension” or “high blood
pressure” as a reason for the visit.

7. If the enrollee has any antihypertensive medication other than
propranolol prescribed, then the physician has also prescribed a diu-
retic.

8. If the enrollee’s hypertension was diagnosed for the first time
during the HIS, then the following should have been performed within
3 months of the appearance of the diagnosis on a claim form:

a. electrocardiogram
b. chest x-ray
¢. urinalysis
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d. BUN or creatinine (or multiple channel)
e. serum potassium (or multiple channel)
f. at least one return visit

(This criterion does not apply if a hospitalization occurred at the time
that the diagnosis was made.)

8. The enrollee has not had a prescription filled for any of the
following medications: chronic (for more than 30 days} sympathomi-
metics {except in the presence of asthma or glaucoma), estrogens, birth
control pills.

10. The enrollee is not using any of the following medications:
chronic (for more than 30 days} sympathomimetics {except in the
presence of asthma or glaucoma), estrogens, birth controel pills.

11. If the enrollee was a smoker at the time of enrollment, then he
has been told by a physician to stop smoking. [recurrent criterion]

12. If the enrollee was 20 percent or more over ideal body weight
at the time of enrollment, then he has been told by a physician to lose
weight. [recurrent criterion]

PROCESS—PHYSICIAN USE

1. If the enrollee has elevated blood pressure at the exit screening
examination, then he has had four or more visits to a physician for
hypertension during the past year. Or, alternatively, if the enrollee
has elevated blood pressure at the exit screening examination and has
been diagnosed as hypertensive at least once on a claim form during
the HIS, then he has had four or more visits to a physician for hyper-
tension during the past year.

2. If the enrcllee has had any antihypertensive medication or a
diuretic prescribed, then he will have had at least one physician visit
every 6 months (no more than 7 months between visits) since the first
time that the antihypertensive medication or diuretic was prescribed.

3. If the enrollee had elevated blood pressure at the time of the
enrollment screening examination, then he had at least one visit to a
physician during the first 3 months of enrollment in the HIS.

PROCESS—LABORATORY

1. If the enrollee has had a diuretic prescribed, then a BUN or
creatinine {or multiple channel) is obtained at least every 12 months.

2. If the enrollee has had a diuretic prescribed, then a potassium
{or electrolyte panel} is obtained at least every 12 months.
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3. If the enrollee has had a diuretic prescribed, then a uric acid
level (or multiple channel) is obtained at least every 12 months.

4. Ifthe enrollee has had both a diuretic and a digitalis preparation
prescribed, then a potassium (or electrolyte panel) is obtained every
6 months.

5. If the enrollee was 40 years of age or older at the time of
enrollment in the HIS, then he has had an electrocardiogram taken at
least once during the HIS.

PHYSICIAN'S EVALUATION

The following criteria are based on the evaluation of the physician
who, during the exit screening examination, examines enrollees who
were under active treatment for purported hypertension.

1. The examinee “definitely” or “probably” has hypertension.

2. If treatment for the examinee's condition were changed in an
cffort to improve his health, the expected benefit in health that could
be achieved would likely be either **virtually no improvement,” “mini-
mal improvement,” or “minor but definite improvement” (but not
“moderate improvement” or “substantial improvement”). Or, alterna-
tively, if treatment for the examinee’s condition were changed in an
affort to improve his health, the expected benefit in health that could
be achieved would likely be either “virtually no improvement” or
“minimal improvement” {but not “minor but definite improvement,”
“moderate improvement,” or “substantial improvement”).

3. Either no side effects are experienced from current therapy or
only “slight reduction” or “virtually no reduction” in side effects
would be possible {with maintenance of the same therapeutic benefit
from medical care) if the therapeutic regimen were changed.

4. No change in the current therapeutic regimen for the hyperten-
sion is suggested.
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