Incidental Blood Pressure Elevations: A MIRNET Project
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Background. A prospective study was undertaken to
determine the prevalence of hypertension in office pa-
tients with an incidental diastolic blood pressure
greater than or equal to 90 mm Hg.

Methods. During routine screening of 14,890 pa-
tients, 174 patients with elevated diastolic blood pres-
sures but no previous diagnosis of hypertension were
identified over a 3-month period. Only 115 (64%) re-
turned as requested for two subsequent blood pressure
readings.

Results. Sixty percent of those returning fit the
definition for hypertension using the criteria of the
Joint National Committee on Detection, Evaluation,
and Treatment of Hypertension. Sixty-nine percent
(43/62) of the men and 49% (26/53) of the women

In the last two decades, several major studies have de-
scribed the prevalence of hypertension in the US popu-
lation. The best known and most often cited are the
Hypertension Detection and Follow-up Program
(HDFP) Cooperative Groupl and the Community Hy-
pertension Evaluation Clinical (CHEC) Program.2These
studies focused on community outreach programs de-
signed to determine the prevalence of hypertension
among the general population. A number of studies from
Great Britain have described hypertension screenings in
general practice settings.3-7 Most notable of these is the
1970 study by Hart,3 who screened 98% of the adults
aged 20 to 64 years in his small industrial village of
Glyncorrwg, South Wales. These British studies have
shown that hypertension screening is feasible in the office
setting, and that office screening identifies a significant

number of unknown hypertensive patients.

Stason and Weinstein8 concluded from their study
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were hypertensive. Women under 40 years old were
less likely to be hypertensive, but age did not predict
hypertension in men. Among those patients with a di-
astolic pressure reading below 105 mm Hg, progres-
sively higher diastolic readings on the first visit did not
predict a higher probability of hypertension. Among
those patients with a diastolic pressure reading above
105 mm Hg, however, 90% (9/10) were hypertensive.

Conclusions. Physicians should take incidental ele-
vation of diastolic pressure seriously because of the
high prevalence of confirmed hypertension in this
group of patients.

Key words. Blood pressure determination; hyper-
tension; patient compliance. / Fam Pract 1991;
32:378-381.

of patient compliance that efforts to reduce hypertension
through public screening programs is effective only if
resources for long-term follow-up care are available.8The
primary care physician has the greatest opportunity far
longitudinal contact with patients. To have any mgjor.
impact on the nationwide control of hypertension, pi-
mary care providers must be diligent in following p&
tients with histories of elevated blood pressure readings.
Knowing which patients with incidental elevated blood
pressure readings are most likely to be hypertensive an
help the physician in directing more intensive hedth
promotion efforts toward those at highest risk.

This study was designed to determine which
tients with a single incidental elevated blood pressue
reading in the office are most likely to be hypertensive. A
second goal was to compare primary care office data with
the findings oftwo major hypertension screening studes,
the HDFP study and the CHEC study.

Methods

The population for the study was the patients of te
Michigan Research Network (MIRNET), a voluntan
research association of family physicians in Michigan.
Patients were identified prospectively from 13 MIRNET
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practices over a 3-month period, from January 1985
through March 1985. The 13 practices were well-estab-
lished solo or small group family practices, with the
exception of one, which was a university faculty group.
Both male and female patients were included in the study
based on the following criteria: The patient (1) had no
previous confirmed diagnosis of hypertension; (2) was
between 20 and 65 years of age; (3) had an initial
diastolic blood pressure reading at the time of the office
visit of greater than or equal to 90 mm Hg; (4) had
scheduled the office visit for reasons other than suspected
hypertension; and (5) was not pregnant.

Both new and established patients were included in
the study. Each patient’s age, sex, and initial diastolic
blood pressure level were entered on a master data sheet.
The patient was told of the elevated blood pressure, and
standard instructions were given to the patient to return
for two more random blood pressure readings at least 1
week apart. The patient was informed that this was
necessary to further define the significance of his or her
elevated blood pressure reading. No reminder was given
by phone or mail.

At each visit, three readings were made within 3
minutes after a 5-minute rest. Phase 5 of Korotkoff
sounds (disappearance of sound) was designated as the
diastolic blood pressure. Pressure was taken from either
amand while the patient was seated. The average of the
three diastolic readings was recorded at each visit. This
method follows the American Heart Association recom-
mendations,9 and is the method used in the Veterans
Administration Cooperative Studyl0 and the HDFP
study for diagnosis o f hypertension. Patients were deter-
mined to be hypertensive when the average of the three
diastolic blood pressure readings taken during at least
two of the three visits was greater than or equal to 90
mmHg; this is the definition o f hypertension used in the
1984 report of the Joint National Committee on Detec-
tion, Evaluation, and Treatment of High Blood Pres-
sure.1l

Patients who returned within 2 months after com-
pletion of the initial study were called the early follow-up
group. No mail or telephone reminders were given to
prompt this group of patients to return. The remaining
patients were contacted by phone 6 months after com-
pletion of the initial study and reminded to make the
follow-up visits. Those who returned to complete the
three visits at this time are called the late follow-up
group. Their data were analyzed separately. Those who
did not make the two follow-up visits constitute the no
follow-up group.

Comparisons between groups by age, sex, and level
of initial blood pressure readings were made using the
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Table 1. Hypertension Confirmed in Combined Early and
Late Follow-up Groups with Incidental Diastolic Blood
Pressure Elevation

Total Number of
Number Hypertensive Hypertension
Groups Screened Patients Rate
All patients 115 69 60
Men 62 43 69
Women 53 26 49

chi-square test with one degree of freedom. Ordinal data
were analyzed with the Student’s t statistic.

Results

Of 14,890 patient encounters, 174 patients (1.2%) had
an initial diastolic pressure greater than or equal to 90
mm Hg. Two months after the entrance of the last
participants, 88 patients had completed three visits for
blood pressure readings (early follow-up group). Of the
86 remaining patients, 52 were reminded by telephone of
their visits. Only 27 of these returned for the two fol-
low-up visits (late follow-up group). Fifty-nine patients
(34%) ofthe 174 identified with elevated diastolic pres-
sure failed to return (no follow-up group).

Combining the early and late follow-up groups, 69
of 115 patients (60%) had confirmed hypertension. For-
ty-three of the 62 men (69%) and 26 of the 53 women
(49%) were hypertensive (P = .043) (Table 1).

The overall hypertension rate for the early follow-up
group was 65% (Table 2). There was a significant differ-
ence between men and women. Seventy-seven percent of
the men (33/43) were hypertensive, compared with 53%
of the women (24/45) (P = .038). Among women
younger than 40 years with initial diastolic pressures
between 90 and 100 mm Hg, 38% (6/16) were diag-
nosed as hypertensive, compared with 67% (12/18) of
those 40 years and older. This difference was not statis-
tically significant (P = .175). No age difference was
noted in men.

Progressively higher diastolic readings on the first
visit did not predict a higher probability of hypertension
as compared with the entire group until the diastolic

Table 2. Hypertension Confirmed in Early Follow-up
Group with Incidental Diastolic Blood Pressure Elevation

Total Number of
Number Hypertensive Hypertension
Group Screened Patients Rate
All patients 88 57 65
Men 43 33 77
Women 45 24 53
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Table 3. Incidental Diastolic Blood Pressure Levels as
Predictors of Diagnosed Hypertension

Diagnosis of

Diastolic Blood Pressure Number of Patients Hypertension

Levels (mm Hg) Screened No. (%)
90-94 47 27 (57)
95-99 26 17(65)
100-104 8 4(50)
>104 7 7(100)
All 88 57 (65)

P < .0001

reading was greater than or equal to 105 mm Hg. At that
level of blood pressure, all of the patients (7/7) were
subsequently diagnosed as hypertensive (P = .001)
(Table 3).

In the late follow-up group, the overall hypertensive
rate was 44% (12/27). Two of the 8 women (25%) were
hypertensive, and 10 of the 19 men (52%) were hyper-
tensive. Two of the three patients with diastolic blood
pressure readings greater than or equal to 105 mm Hg
were hypertensive. The small sample size of this group
precluded statistical analysis.

Discussion

The overall hypertension rate of 60% in this study is
comparable to the CHEC group rate of 67% and the
HDFP group rates of 71% for blacks and 61% for
whites. Though the CHEC study found confirmed hy-
pertension more often in women, the present study and
the HDFP group found hypertension to be significantly
more common in men who had an elevated diastolic
pressure reading. In the present study, the difference
between men and women can be explained by the lower
prevalence of hypertension in women younger than aged
40 years (38%). Our study suggested that women
younger than 40 years old are more likely to have labile
blood pressure readings and less likely to be truly hyper-
tensive than older women and men ofall ages. This trend
needs to be confirmed in a larger study group.

Age did not influence the rate of hypertension
among men in this study. This finding varies from the
CHEC study in which increased age was associated with
increased hypertension rates. Our findings indicate a
need for diligent follow-up of all men who have a ran-
dom elevated blood pressure reading. Again, a larger
study group is necessary to confirm this trend.

In this study, progressively higher initial diastolic
readings did not predict a higher probability of hyper-
tension unless the diastolic readings were 105 mm Hg or
greater. This finding is comparable to that of the HDFP
study, which found hypertension to be an average of

380

Trembath, Hickner, and Bishop

20% more likely in those with diastolic readings of 105!
mm Hg or greater, compared with those with initial

diastolic readings of less than 105 mm Hg (80% s

60%). A diastolic blood pressure reading of 105 mm Hy

or greater most likely indicates hypertension and nay

warrant early intervention.

Of interest is the low frequency of elevated diastolic |
pressures in office patients presenting for reasons other
than hypertension. In only 174 of 14,890 office encoun-
ters (1.2%) was an unsuspected elevated diastolic pres-
sure noted. This low frequency suggests that most of tre
hypertensive patients in these practices were identified
previously. This study did not tabulate how many of tre
174 patients were new to a practice. One would suspect
that new patients would have a higher prevalence df,
undiagnosed hypertension as compared with established
patients.

The poor patient compliance in keeping the two,
follow-up visits in this study must be addressed. Cf
concern was the inability of the physicians to convince 3
(34%) of the patients to return for any follow-up. This
large group of nonresponders makes our conclusions
about hypertension rates tentative. Silman and Locke?
found no association, however, between diastolic blood
pressure and the amount of effort needed to bring tre
patient to screening in two British general practices.
Also, the CHEC study reports that the level of inta
blood pressure reading died not influence the followup
rate. The present study supports this observation, siree
there were no major differences in initial diastolic reading
distributions between the early and late followup
groups. Nonetheless, uncertainty remains about the
prevalence of hypertension in patients with an elevated
diastolic pressure who fail to return for follow-up.

Although the overall hypertension rate in our lae
follow-up group was less than the rate of the early fd-
low-up group, trends by sex were similar. The red
remains for long-term follow-up of the rates of hyper-
tension in patients who are “very compliant” as com
pared with “moderately compliant” and “noncompliant.

Several British studies have shown that letter e
minders improved patient compliance with hypertension
screening follow-up. 13~15 One practice used a computer
program that indicated when patient follow-up wvsts
were due and generated a reminder letter; this padice
site was able to sustain a continuous screening rate d
90% to 95% .15 Further hypertension screening sudes
should use such methods to increase follow-up rates.

This study is limited in that its case findings vae
based only on the diagnosis of diastolic hypertension.
Some patients with isolated systolic hypertension ns
have been missed, although the majority of patients vith
systolic hypertension are over 65 years of age.
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Furthermore, the phenomenon of “white coat hyper-
tension” was not addressed. Pickering et all6 found that
21% of 292 patients with untreated borderline hyperten-
sion (those with diastolic pressures persistently 0f90 to 105
mmHg) have normal daytime ambulatory pressures.

In summary, the rate of diastolic hypertension in
office patients aged 20 to 65 years with an incidental
blood pressure elevation was similar to rates reported in
larger epidemiologic studies. Men were more likely to be
hypertensive than women. Women younger than 40
yearswith diastolic blood pressures of 90 to 100 mm Hg
were less likely to be hypertensive regardless of age.
Initial diastolic blood pressure readings greater than or
equal to 105 mm Hg were much more likely to indicate
hypertension. All o f these preliminary findings need to be
confirmed in a larger study. Future studies should stress
aggressive follow-up of nonresponders. Clearly, physi-
cians should take incidental elevation o f diastolic pressure
seriously because of the high prevalence of confirmed
hypertension in this group of patients.

Acknowledgment

The following Michigan family physicians and their staffs participated
in this study: Aver}7 Aten, MD, Alpena; Kenneth Berneis, MD,
Otsego; Robert Clouse, MD, Freemont; C. Edward Cotton, MD,
Marcellus, lohn Hickner, M D, Escanaba; Werner Hollstein, MD,
Holt; Ray Koivunen, MD, Iron River; Dough McKeag, MD, E
Lansing; Jim Peggs, MD, Chelsea; Tom Teal, MD, Chesaning; Tom
Tobolic, MD, Byron Center; Cherolee Trembath, MD, South Lyon;
and Bill Wadland, MD, Algonac.

References

1 Five year findings of the Hypertension Detection and Follow-up

Program Cooperative Group. JAMA 1979; 242:2562-71.

The Journal of Family Practice, Vol. 32, No. 4, 1991

10.

11.

12.

13.

14.

15.

16.

Trembath, Hickner, and Bishop

. Garbus SB. Evaluation of a mass hypertension screening program.

PrevMed 1981; 10:340-52.

Hart IT. Semicontinuous screening of a whole community for
hypertension. Lancet 1970; 2:223-6.

Hodes C, Rogers PA, Everitt MG. Identification and treatment of
arterial hypertension in general practice. Clin Sci Mol Med 1976;
5L657S-9S.

. D’Souza MF, Swan AV, Shannon DJ. A long term controlled trial

of screening for hypertension in general practice. Lancet 1976;
1:1228-31.

Hall IA. Audit of screening for hypertension in general practice. J
R Coll Gen Pract 1985; May:243.

. Mayhew SR. Hypertension screening in general practice. | R Coll

Gen Pract 1983; luly:434-7.

. Stason WB, Weinstein MC. Allocation of resources to manage

hypertension. N Engl J Med 1977; 296:732-9.

Kirkendall WM, Feinleib M, Freis ED, Mark A. Recommenda-
tions for human blood pressure determination by sphygmoma-
nometers. Dallas: American Heart Association 1980; publication
no. 70-019-B:1146 A-55A.

Veterans Administration Cooperative Study Group on Hyperten-
sive Agents. Effects of treatment of morbidity in hypertension:
results in patients with diastolic blood pressures averaging 90 to
114 mm Hg. JAMA 1970; 213:1143-52.

The 1984 report of the Joint National Committee on Detection,
Evaluation, and Treatment of High Blood Pressure. Bethesda,
Md: National Institutes of Health, 1984; NIH publication no.
84-1088.

Silman AJ, Locke CM. Blood pressure distribution in responders
and initial non-responders in a population screening study. J
Epidemiol Community Health 1982; 36:248-50.

Murray DM, Kurth CL, Finnegan JR, et al. Direct mail as a
prompt for follow-up care among persons at risk for hypertension.
Am J Prev Med 1988; 4(6):331-5.

Velez R, Anderson L, McFall S, Magruder-Habib K. Improving
patient follow-up in incidental screening through referral letters.
Arch Intern Med 1985; 145:2184-7.

Difford F, Telling JP, Davies KR, et al. Continuous, opportunis-
tic, and systematic screening for hypertension with computer help;
analysis of non-responders. Br Med J 1987; 294:1130—2.
Pickering T, James GD, Boddie C, et al. How common is white
coat hypertension? JAMA 1989; 259:225-8.

381



