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Abstract: In 1979, a community-wide hospital
surveillance system was established in Monroe Coun-
ty, New York (population 702,000), to investigate the
continuing contribution of uncontrolled high blood
pressure (HBP) to the occurrence of stroke. This
paper reports findings among 200 consecutive strokes
in persons under 71 years of age. Average age was 58.
There was a prestroke history of HBP in 129 (65 per
cent) cases. Two-thirds of the 129 had other predispos-
ing conditions (heart disease, diabetes, previous cere-
brovascular accident) and 95 per cent had one or more
other cardiovascular risk factors (smoking, elevated

Introduction

United States vital statistics have documented declining
stroke mortality for several decades, and at least one longitu-
dinal study has documented a parallel decline in stroke
incidence."12 This downward trend was accelerated during
the 1970s. There is compelling evidence that much of the
recent decline in these rates is attributable to increased
attention to detection and treatment of high blood pressure
(HBP), which is the most common and strongest treatable
risk factor for stroke.3.4 In light of this evidence, it is
important for the health care system to develop a strategy to
assure provision of this preventive service to those persons
most likely to benefit. Surveillance of new cases of HBP
associated stroke to determine which ones might have been
prevented has been recommended as one component of this
strategy.5'6 Analysis of such "unnecessary cases" should
identify personal characteristics and medical care patterns of
hypertensives in the community most in need of increased
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cholesterol, obesity). Over 90 per cent had visited a
physician during the year prior to stroke (average of
four visits). Elevated pressures (DBP - 95 or SBP -

160) were recorded at half or more of the visits for 45
per cent of the patients; these cases were classified as
uncontrolled. Reduction of "unnecessary" strokes in
persons under age 71 should be achievable by giving
increased attention to those already under medical
care for hypertension who have co-existing stroke risk
conditions and cardiovascular risk factors. (Am J
Public Health 1983; 73:260-265.)

attention. This approach is analogous to the traditional use
of case surveillance in the control of preventable communi-
cable diseases such as syphilis and measles.

Such a surveillance system was developed in Monroe
County, New York in 1979. This paper reports findings
among stroke patients 70 years of age or below, the age
group for which effectiveness ofHBP treatment in protecting
against stroke has been clearly and repeatedly established in
clinical trials.78 The contribution of these observations to
preventing future strokes is discussed in light of emerging
national efforts to identify and successfully treat all persons
with HBP.

Materials and Methods
Monroe County

Monroe County is a mixed metropolitan and rural
county located in western upstate New York, with an
estimated population of 702,000, one-third of whom live in
the city of Rochester. Nine percent of the population is over
65 years of age, 8 per cent non-White.

There are seven acute hospitals in the county: a 740-bed
hospital at the University of Rochester Medical Center and
six community hospitals ranging in size from 70 to 500 beds.
The physician-to-population ratio in the county is approxi-
mately 1:550, and there is a network of neighborhood health
centers as well as a federally certified health maintenance
organization (HMO) in Rochester. The local Heart Associa-
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TABLE 1-Distribution of 129 HBP-Associated Strokes in Persons <70 Years Old by Demo-
graphic Characteristics, Predisposing Conditions, and Risk Factors, Monroe Coun-
ty, NY, July 1979-June 1980

Number (Percent)

Male Female Total
N = 78 N = 51 N = 129

Demographic Characteristics
White 66 (85) 38 (75) 104 (81)
Non-White 12 (15) 13 (25) 25 (19)
Employed 39 (50) 15 (29) 54 (42)
Disabled 12 (15) 5 (10) 17 (13)
Married 61 (78) 33 (65) 94 (73)

Predisposing Conditions
Heart Disease 41 (53) 22 (43) 63 (49)

Myocardial Infarction 21 (27) 9 (18) 30 (23)
Diabetes Mellitus 23 (30) 12 (24) 35 (27)
Previous Stroke 11 (14) 10 (20) 21 (16)
Transient Ischemic Attacks 12 (15) 12 (24) 24 (19)

Risk Factors
Smoking 57 (73) 29 (57) 88 (67)
Obesity 44 (56) 36 (71) 80 (62)
Serum cholesterol
>250 mg% 23 (30) 19 (37) 42 (33)

Left Ventricular
Hypertrophy (EKG) 16 (21) 7 (14) 23 (18)

Serum Creatinine
>1.5mg% 11 (14) 4 (8) 15 (12)

tion has maintained a community-wide hypertension screen-
ing and referral program for several years; there are no
formal programs for long-term treatment of HBP other than
regular physician services, however. Between 1970 and
1978, the crude stroke mortality rate in the county declined
from 90 to 69 per 100,000, paralleling the national trend.

Stroke Center

The Monroe County Comprehensive Stroke Center was
established in 1978 under a contract with the National
Institute of Neurological and Communicative Disorders and
Stroke to evaluate effectiveness of health care delivery to
stroke patients and stroke-prone persons in the county. In
cooperation with the seven acute hospitals and the county
medical society, the Stroke Center established a register for
identifying all new hospitalizations with stroke or a stroke-
related diagnosis on admission. Confirmatory diagnostic
criteria consisted of a history offocal neurologic disturbance
of acute onset which persisted for at least 24 hours and was
not attributable to some recognizable pathologic process
other than cerebrovascular disease.

Between July 1, 1979 and June 30, 1980, a total of 768
confirmed new stroke cases were registered. Approximately
40 per cent of the cases involved persons 70 years of age or
below. The present report is based upon the first 200 of these
cases. On the basis of clinical observations and CT (comput-
ed tomography) scan results, which were available for over
80 per cent of the study patients, the cases were distributed
among broad pathologic categories as follows: 7 per cent
subarachnoid hemorrhage, 10 per cent intracerebral hemor-

rhage, 8 per cent embolism, 69 per cent thrombosis, 6 per
cent unspecified.

Data Collection

Information on characteristics present prior to occur-
rence of stroke was obtained from reviewing the patient's
hospital records in a manner similar to that employed in the
National Survey of Stroke9: data were collected on a stan-
dard form by a baccalaureate nurse experienced in medical
record abstracting. The data included demographic charac-
teristics (age, sex, race, marital and occupational status);
physician's history of major diseases known to increase the
probability of stroke (high blood pressure, diabetes, heart
disease, previous stroke, and transient ischemic attack);
presence of selected cardiovascular risk factors (cigarette
smoking, obesity, and elevated serum cholesterol, defined as
> 250 mg per cent); results of selected diagnostic studies
reflecting end-organ effects of HBP (EKG evidence of left
ventricular hypertrophy; elevated serum creatinine, defined
as > 1.5 mg per cent). Those cases with history of high blood
pressure in their hospital record were defined as HBP-
associated strokes.

Information for assessing status ofHBP control prior to
the stroke was obtained by a questionnaire sent to the
physician or clinic identified as the patient's regular source
of medical care during the previous year. The following
information was obtained from office records for the 12-
month period prior to the patient's stroke: number visits for
HBP care; list of the most recent blood pressures (up to six);
regimen of anti-hypertensive medication (if any) being pre-
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TABLE 2-Distribution of 129 HBP-Associated Strokes in Persons <70 Years Old by Presence
of Multiple Predisposing Conditions and Risk Factors, Monroe County, NY, July
1979-June 1980

Number (Percent)

Male Female Total
N =78 N = 51 N = 129

No. Predisposing Conditions
Present*
None 23 (30) 19 (37) 42 (33)
1 36 (46) 23 (45) 59 (46)
2 18(23) 6 (12) 24(19)
3 1 (1) 3 (6) 4 (3)

No. Risk Factors Present**
None 4 (5) 2 (4) 6 (5)
1 34 (44) 21 (41) 55 (43)
2 30 (39) 21 (41) 51 (40)
3 10(13) 7 (14) 17 (13)

No. Predisposing Conditions
and/or Risk Factors Present
None 0 1 (2) 1 (1)
1 6 (8) 6 (12) 12 (9)
2 30 (39) 17 (33) 47 (36)
3 25 (32) 17 (33) 42 (33)
4 12(15) 7 (14) 19 (15)
5 4 (5) 2 (4) 6 (5)
6 1 (1) 1 (2) 2 (2)

*Heart disease, diabetes mellitus, stroke
*Cigarette smoking, obesity, cholesterol -250 mg%

scribed; increases or decreases in medication regimen; and
estimate of patient non-compliance. (The latter was ascer-
tained by the question, "In your view has this patient
sometimes gone for periods of two or more days without
taking the medicine you prescribed for high blood pres-
sure?").

Analysis

All data were computerized as unit records for each
case. Mean systolic (SBP) and diastolic (DBP) blood pres-
sures were calculated and the number of times pressures
were elevated (either systolic 2 160 or diastolic 2 95) during
the year were noted for each case. Patients with elevated
DBP and/or SBP recorded at one-half or more physician
visits were considered poorly controlled.

Results
Pre-Stroke Profiles

One hundred twenty-nine (65 per cent) of the 200 cases
had a history of high blood pressure prior to the occurrence
of the stroke. Seventy-eight (60 per cent) were males and 51
(40 per cent) were females; mean age was 58 years for both
sexes. Demographic characteristics and frequencies of pre-
disposing conditions and risk factors among these cases are
summarized in Table 1. Nineteen per cent were non-White,
43 per cent were employed, and 73 per cent were married.
With the exception of employment status, there were no

significant differences between male and female cases with
respect to any of the factors listed.

Table 2 summarizes the HBP-associated cases by num-
ber of predisposing conditions and risk factors present. Two-
thirds had a history of heart disease, diabetes, or previous
stroke and 95 per cent had evidence of at least one other
cardiovascular disease risk factor (smoking, obesity, elevat-
ed cholesterol) in addition to high blood pressure. Combina-
tions of three or more predisposing conditions or risk factors
were documented in over 50 per cent of cases.

Pre-Stroke Medical Care for HBP

Pre-stroke medical care information was obtained for
100 (78 per cent) of the 129 patients with history of HBP.
Their mean age was 60, and frequency distributions of
demographic characteristics, predisposing conditions, and
cardiovascular risk factors were very similar to those of the
full 129 HBP associated cases listed in Table 1.

Eleven of the patients had been diagnosed as hyperten-
sive in the past but had not seen a doctor during the year
prior to the stroke. The remaining 89 had all seen a physician
one or more times during the previous year with an average
of four visits. Patterns of diastolic and systolic blood pres-
sures recorded at these visits are summarized in Table 3.
Average DBPs were above 90 mm Hg and average SBPs
were above 140 mg Hg in the majority of cases. Sixty-six per
cent of cases had at least one DBP 2 95 mm Hg and 81 per
cent had at least one SBP 2 160 mm Hg. Twelve cases had
DBP readings of 115 or above and 18 cases had SBP readings
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TABLE 3-Distribution of 89 Cases of HBP-Associated Stroke In Persons <70 Years Old by
Average and Highest Blood Pressures Recorded during Year Prior to Stroke

Cases with Cases with
Average BP Highest BP
in Interval Per Cent in Interval Per Cent

Diastolic Pressure
Intervals mm (Hg)
<90 37 (42) 14 (16)
90-94 28 (31) 16 (18)
95-104 19 (21) 31 (35)
105-114 5 (6) 16 (18)
115+ 12 (13)

Total 89 89
Systolic Pressure Intervals
mm (Hg)
<140 10 (11) 3 (3)
140-159 43 (48) 14 (16)
160-179 26 (29) 29 (33)
180-199 7 (8) 25 (28)
200+ 3 (3) 18 (20)

Total 89 89

TABLE 4-Parameters of Medical Treatment Among 81 Cases
of HBP-Associated Stroke in Persons -70 Years
Old during Year Prior to Stroke

Number Per Cent

Number with at Least One
Change in Medication* 42 (52)
Dose Increased 22 (27)
New Drug Added 20 (25)
Dose Decreased 12 (15)
Drugs Discontinued 4 (5)

Patients Judged by Physician to
Miss Taking Drugs for Intervals
of Two or More Days
Yes 19 (24)
No 28 (35)
Don't Know 34 (42)

*More than one of the four types of medication changes was reported in a
number of cases.

of 200 or above one or more times. DBP 2 95 and/or SBP 2
160 were recorded at one-half or more of all visits during the
year in 40 (45 per cent) cases.

The 89 patients had been followed for HBP by their
physicians for an average of three years, with 20 per cent
followed for less than one year and 34 per cent followed for
five or more years. Eighty-one (91 per cent) were being
actively treated with anti-hypertensive drugs. Parameters of
medical treatment for HBP among these 81 patients during
the year prior to stroke are summarized in Table 4. Physi-
cians made one or more changes which involved increasing
or decreasing the dose or number of drugs prescribed in 52
per cent of those treated. In the physician's judgment, 19
patients (24 per cent) missed taking prescribed drugs for
intervals of two or more days; however, in 42 per cent of
treated cases, physicians indicated that they did not know

whether the patient had missed taking his/her medication.
Sixteen patients missed two or more scheduled appoint-
ments for HBP care during the year prior to stroke.

Discussion

Hospital-based stroke surveillance has documented a
history of HBP in 65 per cent of 200 consecutive strokes
occurring in 1979-1980 among persons 70 years of age and
below living in a mixed metropolitan and rural county in the
northeastern United States. This experience is remarkably
consistent with results from a recent nationwide survey of
newly hospitalized strokes in which a history of HBP was
documented in 60-70 per cent of cases involving persons
under 70 years of age.9 These observations suggest that a
significant number of preventable strokes with their atten-
dant high burden in death, disability, and dollars continue to
occur in spite of widespread efforts to detect and treat HBP
in recent years.

The systematic case surveillance reported here allows
one to ascertain, on a community-wide basis, what propor-
tion of such stroke cases did in fact have poorly controlled
HBP and hence might have been prevented. It further
provides demographic and medical profiles for identifying
those hypertensives in the community among whom such
preventable strokes are most likely to occur in the future.

There are no universally accepted standards for defining
control of HBP over time in the individual patient; however,
on the basis of evidence from epidemiologic studies and
controlled clinical trials, the Joint National Committee on
Detection, Evaluation and Treatment of High Blood Pres-
sure recommended in the mid-1970s that treatment, while
individualized, should be aimed at maintaining DBP less
than 90 mm Hg. The Committee further recommended that
all adults with SBP of 160 or above and/or DBP of 95 or
above be closely followed to assure such control.'0 Pre-
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TABLE 5-Comparison of Frequencies of Selected Conditions and Risk Factors among
Hypertensive Persons Experiencing New Strokes and Hypertensives in the General
Population

HBP-Associated HDFP Study
New Stroke Population
Cases (A) (B)* Ratio A:B

History of Predisposing Conditions
Stroke 16 4 4.0
Myocardial Infarction 23 7 3.3
Diabetes 27 8 3.3

Risk Factors
Cigarette Smoking 66 20 3.3
Obesity 61 30 2.0
Cholesterol >250 mg% 33 35 0.9
Left Ventricular
Hypertrophy (EKG) 18 6 3.0

*Proportions derived from baseline data for persons enrolled in the Hypertension Detection and Follow-up
Program8 '3

stroke blood pressure data obtained from physician office
records on 89 of the 129 HBP associated cases in this study
showed that over 80 per cent had at least one recorded DBP
or SBP that exceeded these levels; in 45 per cent of cases,
such elevations were recorded at half or more physician
visits in the year prior to the stroke. These data strongly
suggest that many, if not all, of the latter cases and some of
the former cases resulted from poor control of HBP.

Since 89 per cent of cases involved persons already
under regular medical care and there was longitudinal evi-
dence of poor control of HBP among nearly 50 per cent of
those cases, it is clear that the greatest potential for reducing
HBP-associated strokes lies in improved management of
known hypertensives rather than community education and
screening to bring unattended cases under care. This finding
is consistent with recently published conceptual arguments
regarding rational community approaches to hyperten-
sion. 11,12

Pre-stroke profiles of the HBP-associated cases under
70 years of age provide a further basis for identifying the
type of individuals most in need of attention, among the
thousands of known hypertensives in the community. The
high proportion of cases with one or more underlying
conditions or risk factors in addition to HBP is of particular
note. Table 5 compares the frequencies of certain of these
attributes observed among the hypertensives in Monroe
County who had strokes with the reported frequencies
among the broadly representative general population of
hypertensives between 50-70 years of age enrolled in the
Hypertension Detection and Follow-up Program in the mid-
1970s.8,13 The estimated ratios shown in the right hand
column of Table 5 indicate that persons with HBP who have
strokes are three to four times more likely to have had a
history of prior stroke, myocardial infarction, diabetes,
cigarette smoking or have left ventricular hypertrophy than
the general population of hypertensives of equivalent age.
The independent contribution of high blood pressure to
occurrence of stroke cannot be directly ascertained from
such a comparison; however, based on these observations,

the greatest impact in preventing "unnecessary" HBP-
associated strokes would appear to be realized by enhancing
community HBP control efforts among the subgroup of
known persons with mild to moderate hypertension, who
have co-existing high risk conditions. This recommendation
is reinforced by the Veterans Administration Cooperative
Study on Antihypertensive Agents and the Hypertension
Detection and Follow-up Program, both of which specifical-
ly documented reduction of strokes through effective treat-
ment of such complicated hypertensives. 1415
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Fifth Annual Conference on University Health

The Johns Hopkins University announces a course entitled "Fifth Annual Conference on
University Health," to be held March 24-25, 1983 at Shriver Hall, Johns Hopkins University,
Homewood Campus, Baltimore, Maryland.

Sponsored by the Counseling and Psychiatric Services at Johns Hopkins University, the course
will include discussion on the following topics: emerging concepts in college health; innovative health
care; trimming the waiting list for psychotherapy; university politics and administrative dynamics
outreach; prevention, early detection, intervention. Registration fee is $110.

For further information, contact:
Carlita M. Kearney, Program Coordinator

Office of Continuing Education
Johns Hopkins University

720 Rutland Avenue, Rm. 19 Turner Bldg.
Baltimore, MD 21205

Telephone 301/955-3168

Course Announcement

The New England Epidemiology Institute announces a two-day course, "Clinical Epidemiology,"
to be held April 9-10, 1983 at the Cathedral Hall Hotel in San Francisco. Drs. Noel Weiss and Larry
Koepsell will present an overview of epidemiology and its application to decision making in the clinical
setting. Participants can expect to become familiar with the methods used to evaluate diagnostic and
therapeutic regimens, the application of these methods and their strengths and limitations. Lectures
that set forth the principles and methods of clinical epidemiology will alternate with problem solving
sessions and discussions intended to apply the didactic material to situations encountered in medical
practice. No previous study of epidemiology or biostatistics is required. Registrants may receive
Continuing Medical Education Credits (AMA Category 1) upon application, and/or Certification
Maintenance Credits from the American Board of Industrial Hygiene.

For more information, contact: Dr. Nancy Dreyer, New England Epidemiology Institute,
Department SC-15, P.O. Box 57, Chestnut Hill, MA 02167, (617) 734-9100.

National Primary Care Nurse Practitioner Symposium

The Eighth National Primary Care Nurse Practitioner Symposium sponsored by the University of
Colorado School of Nursing will be held June 12-15, 1983 in Keystone, Colorado.

For further information, contact Jane Swart, RN, PhD, University of Colorado Health Sciences
Center, School of Nursing, 4200 E. 9th Avenue, C-288, Denver, CO 80262, telephone 303/394-8691.
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