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Screening for hypertension in a high school population
Donald S. Silverberg, md, m sc, frcpFc]; Cassandra Van Nostrand, b sc, md; Barbara Juchli, b sc;
E. Stuart O. Smith, m sc, mb, frcpIc]; Elsie Van Dorsser

Summary: Of 15 594 high school students (ages, 15 to
20) whose blood pressure was measured in a screening
program, 350 (2.2%) had hypertensive readings (150
mm Hg or more systolic, or 95 mm Hg or more diastolic,
or both). The mean blood pressure for the boys was
125.0 ± 12.1/71.8 ± 10.9 mm Hg, and for the girls,
119.8 ± 10.2/72.3 ± 9.2 mm Hg.
The parents of the students with hypertensive readings

were advised to send their children to a physician.
By 6 months, of the 232 who were followed up, 156 (67.2%)
had visited a physician and in 19 cases (12.2%) the
physician had confirmed the hypertensive readings. Only
one student, an asymptomatic 17-year-old boy whose
hypertension had not previously been detected, was found
to have secondary hypertension, which was relieved
surgically. Of the 18 hypertensive students 4 are currently
receiving antihypertensive medication and 8 continue to
have their blood pressure monitored.
The mean blood pressures recorded in the physicians'

offices averaged 23.7/11.1 mm Hg less than those recorded
in the schools. One reason for this was that none of
the physicians used pediatric cuffs, but these were

required by 62.4% of the students at the screening. Hence,
the intravascular blood pressure was probably underestimated
in a number of cases in the physicians' offices.

Resume: Depistage systematique de l'hypertension dans
une population d'etudiants au secondaire

A cours d'un programme de depistage de l'hypertension
portant sur 15 594 6tudiants de niveau secondaire (age
variant de 15 a 20 ans), on a decouvert 350 (2.2%)
dont les pressions etaient hypertendues (au moins 150
mm Hg pour la systolique ou de 95 mm Hg pour la
diastolique, ou les deux a la fois). Chez les garcons
la pression moyenne etait de 125.0 ± 12.1/71.8 ±
10.9 mm Hg et chez les filles, de 119.8 ± 10.2/72.3 ±
9.2 mm Hg.
On conseille aux parents des etudiants hypertendus de
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les envoyer consulter un medecin. Apres 6 mois, des
232 etudiants qui avaient ete suivis, 156 (67.2%) avaient
visite leur medecin et dans 19 cas (12.2%) le medecin
avait confirme les pressions hypertendues. Chez un seul
etudiant, garcon de 17 ans, asymptomatique et dont
l'hypertension n'avait pas encore ete decouverte, on
decela une hypertension secondaire, qui fut soulagee
par la chirurgie. Quatre des 18 autres etudiants hypertendus
recoivent couramment une medication antihypertensive
et chez 8 autres la pression arterielle est surveillee
systematiquement.

Les pressions moyennes enregistrees dans les bureaux
des medecins etaient inferieures d'environ 23.7/11.1
mm Hg a celles qui avaient ete notees dans les ecoles.
Une explication a ces differences est qu'aucun des
medecins n'avait utilise de brassard pediatrique, alors que
62.4% des etudiants I'avaient demande au depistage. II
s'ensuit que la pression intravasculaire a ete probablement
sousestimee dans un certain nombre de cas dans les
bureaux de medecins.

Hypertension is the most common chronic disease in Can¬
ada1'2 and the United States,3'4 affecting 15% of all adults.
If untreated it is associated with high morbidity and mor¬

tality;5 one study suggests that the vascular complications
of untreated hypertension are a major contributor to 26%
of all deaths in middle age.6 Yet early treatment of hyper¬
tension can dramatically reduce the incidence of these
complications.7"10

If hypertension is defined as persistent elevation of blood
pressure to more than 140 mm Hg systolic or 90 mm Hg
diastolic, or both, then up to 11% of adolescents may
have this condition.11 One study of 30 children with blood
pressures at or above these values who received no treat¬
ment showed that 8 died after a mean survival of 21 years
and that many others had evidence of vascular damage.12
And a 7-year follow-up11 of 30 hypertensive adolescents
who received no treatment showed that fatal cerebral hem¬
orrhage developed in 2, hypertensive heart disease in 1 and
sustained hypertension (. 160 mm Hg systolic or 95
mm Hg diastolic, or both) in 8 (with cardiovascular and
cerebrovascular symptoms in 3; asymptomatic in 5); blood
pressure readings of more than 140 and/or 90 mm Hg
but less than 160 and/or 95 mm Hg persisted in 7; and
normotension was manifest in the remaining 12. If hyper¬
tension in adolescents is indeed common, if its complica¬
tions are serious, and if the results of treatment are satis-
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Table I.Blood pressure readings in high-school-aged students in Edmonton, compared with results from other studies

Table II.Blood pressure values by percentile

Table lll.Prevalence of hypertension using two criteria
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factory, then detection and treatment of hypertension in
adolescents would seem advisable.

This report concerns our experience in screening 15 594
students for hypertension in 18 Edmonton high schools.

Materials and methods

Obtaining permission
The Edmonton public and separate school boards and

the local board of health were contacted for permission to
conduct the program. The school boards then sent letters
to teachers and principals in the 18 high schools explaining
the project and asking them to inform the students of the
study. School newspapers publicized blood pressure in¬
formation and the students were told that having their
blood pressure taken was voluntary.

Training of technicians

Six women, including two nurses, were employed to carry
out the testing. All attended lectures on the anatomy and
physiology of the cardiovascular system, the epidemiologic
aspects of hypertension, and the principles and benefits of
dietary and drug treatment. They also received detailed
instructions on how to measure blood pressure and were

required to pass a practical test.

Student education

The blood pressure technicians gave the students lectures
and demonstrations on hypertension before the screening
began.
Method of blood pressure determination

Mercury manometers with blood pressure cuffs of dif¬
ferent lengths and widths were used. The ideal cuff width
was considered to be 20% more than the diameter of the
arm.13 The three cuff sizes used were (a) pediatric cuffs
(bladder size, 9.5 x 17.5 cm), (b) adult cuffs (bladder size,
12.5 x 24 cm) and (c) obese cuff (bladder size, 15 x 41.5
cm). The diastolic pressure was recorded as the point where
the Korotkoff sounds disappeared or, if the sounds failed
to disappear, the point at which they became muffled. The
blood pressure was measured in the right arm with the
student seated.

Criteria for hypertension
At least one reading was taken on every student. If the

systolic pressure was 150 mm Hg or more, or the diastolic
pressure was 95 mm Hg or more, two more readings were

taken 5 minutes apart. If either (or both) of the average
values from the three readings was at or exceeded the
above-mentioned value the student was considered to be
hypertensive.

Follow-up
A letter was sent to the parents of students found to be

hypertensive, indicating that their child's blood pressure
was elevated and should be rechecked by a physician. The
letter also explained what high blood pressure is, that eleva-
tions can be transient and related to emotion or exercise,
and that only persistent elevations are important. The
parents were asked to sign and return by mail a form
allowing release of information from their child's physician.
If the form was not returned within 1 month, a second
form was sent out and a phone call made to the parents.

Immediately after the consent form was received the
physician in charge of the student was mailed the student's
screening blood pressure data and given guidelines for in¬
vestigation should the pressure remain elevated. These

guidelines were derived from the United States Hyperten¬
sion Study Group recommendations14 and. included the
following: determination of serum creatinine, potassium,
uric acid, cholesterol and blood sugar concentrations; uri¬
nalysis and urine culture; electrocardiography; chest radio¬
graphy; and intravenous pyelography. If the intravenous
pyelogram (IVP) was abnormal, if the diastolic blood pres¬
sure exceeded 105 mm Hg, or if the history, physical exam-
ination or results of laboratory tests suggested secondary
hypertension, more extensive investigation, such as determi¬
nation of urinary metanephrine concentrations, renal angio¬
graphy or renin-aldosterone studies, was recommended. The
physicians were asked to complete and return a question¬
naire summarizing their findings.

Results

Blood pressure readings
From 18 high schools 15 594 out of a possible 23 603
students between the ages of 15 and 20 volunteered to
have their blood pressure measured. The screening was

completed in 4 months.
Pediatric cuffs were required for 62.4% of the students,

adult cuffs for 36.4% and obese cuffs for 1.2%.
The mean blood pressure for the 7782 boys was 125.0 =t

12.1 mm Hg systolic and 71.8 ± 10.9 mm Hg diastolic,
and for the 7812 girls, 119.8 ± 10.2 mm Hg systolic and
72.3 ± 9.2 mm Hg diastolic; the median value was 124/72
mm Hg for boys and 120/72 mm Hg for girls (Table I).
(These values are similar to those reported from other
studies.) The blood pressure values at various percentiles
are shown in Table II. (These also are similar to those
reported from other studies.)
By the criteria of the present study 350 students (2.2%

of those tested) had hypertension: 245 (70.0%) had systolic
hypertension alone, 73 (20.9%) had diastolic hypertension
alone and 32 (9.1%) had both systolic and diastolic hyper¬
tension (Table III). There were 105 students with mean
diastolic pressures of 95 mm Hg or more, including some
with pressures up to 114 mm Hg (Table IV). If we had
used the criteria of the United States Hypertension Study
Group (=^ 140/or 90 mm Hg), we would have found
1425 students (9.1%) to have hypertension (Table III).

Follow-up of students with hypertensive readings
Parents of 232 (66.3%) of the 350 students with elevated

blood pressures returned the release forms, and 156
(67.2%) of the 232 students went to their physicians over
the next 6 months. Of the 156, only 19 (12.2%) were
found to have persistent elevation of blood pressure (150
mm Hg or more systolic, or 95 mm Hg or more diastolic,
or both). Of the 19, 9 had systolic hypertension alone, 2
had diastolic hypertension alone (both 98 mm Hg) and 8
had systolic and diastolic hypertension (range, 150 to
220/95 to 125 mm Hg) (0.06, 0.01 and 0.05%, respectively,
of the 15 594 students screened). Of the 156 students, sys¬
tolic hypertension was confirmed in 17 of 102 (16.7%) and
diastolic hypertension in 10 of 68 (14.7%).
A summary of the results of laboratory investigations
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performed among the 156 students is presented in Table V.
The blood urea nitrogen and serum potassium values, urine
cultures, 24-hour urine metanephrine or vanillylmandelic
acid values, chest radiographs and electrocardiograms
(ECGs) were normal in all patients studied. Details of the
seven patients with abnormal laboratory findings are shown
in Table VI. Five of the seven students had normal mean
blood pressures in their physicians1 offices.

In student 5 the presence of a gaping right ureteral orifice
suggested that previous reflux was the probable cause of the
right-sided parenchymal scarring; however, no reflux was de¬
monstrated by cystography. Her blood pressure was consistently
normal in the physician's office, and the renin concentration in
blood taken from both renal veins was equal, suggesting that
the right kidney was not a factor in her labile hypertension.

Student 7 was a slender, asymptomatic 17-year-old white
boy whose blood pressures at the time of screening averaged
180/114 mm Hg. In his physician's office the readings ranged
from 164/104 to 220/160 mm Hg (mean, 210/125 mm Hg).
The blood pressure in the two arms did not differ greatly and
the pressures in the two legs averaged 5 to 10 mm Hg higher
than those in the arms. The arterioles of the ocular fundi were
narrowed but there was no evidence of hemorrhages, exudates,
papilledema, silver or copper wiring or arteriovenous nicking.
Examination of the heart revealed an accentuated aortic second
sound and a left ventricular heave but the point of maximal
impulse was within the midclavicular line. There was no delay
in the femoral pulses. A high-pitched systolic and diastolic
bruit was heard in the epigastric and both hypochondrial regions
of the abdomen. Results of all blood and urine investigations
were normal (in addition to those listed in Table V, the following
determinations were performed: hemoglobin, serum electrolytes,
uric acid, cholesterol and triglycerides, and blood sugar). The

Table V.Summary of results of laboratory investigations performed among 156 students who visited their doctor after they
were found by screening to be hypertensive

Table VI.Summary of abnormal laboratory findings in seven students

Mean blood pressure
(mm Hg)

Student Doctor's BUN Serum Cr. Serum K Proteinuria
no. Age Sex Screening office (mg/dl) (mg/dl) (mmol//*) (2+)ormore
1

Hematuria Intravenous
(> 5 RBC/hpf) pyelogram Comments

16 M 130/78 - 1.8

216 M 168/72 105/69 20

315 M 158/78 140/82 12 1.1

416 M 152/94 140/72 19

517 F 150/90 125/79 17

615 F 167/87 151/90 1.5

717 M 180/114 210/125 17 1.0

4.2

2+

3+

2+

Horseshoe kidneys

Normal

No definite cause found for
reduced function or
proteinuria.
No definite cause found for
proteinuria.

Severe right uretero- Right pyeloplasty relieved
pelvic junction obstruction. BP normal and
obstruction unchanged pre- and

postoperatively.
8 RBC/hpf Normal

4.0

3.9

Contracted right
kidney with scarring
of all calyces

Normal

Slight delay in
appearance of dye
bilaterally

Hematuria persisted for 5
months. Urologic investiga¬
tion being done.

Cystoscopy showed gaping
right ureteral orifice. Voiding
cystogram showed no reflux.
Renal vein renin concen¬
trations equal bilaterally. No
surgical procedure done.

No definite cause found for
elevated serum creatinine
value.

Bilateral renal artery
stenosis and coarctation of
abdominal aorta above rena
arteries. Graft inserted to
bypass both renal arterial
stenotic areas. BP 120/80
mm Hg after surgery.

BUN = blood urea nitrogen; Cr. = creatinine; K = potassium.
* = meq/Z
106 CMA JOURNAL/JULY 26, 1975/VOL. 113



chest radiograph and ECG were also normal. A rapid-sequence
IVP showed normal-sized kidneys, with a slightly delayed
nephrogram bilaterally and slightly delayed appearance of the
contrast medium in both renal pelves. By 5 minutes, however,
dye appeared equally in both pelves. A retrograde femoral
angiogram demonstrated coarctation of the abdominal aorta
just proximal to the renal arteries, and narrowing of the
proximal 2 cm of both renal arteries (Fig. 1). There was also
narrowing of the proximal part of the celiac trunk and superior
mesenteric artery, the main collateral to the bowel being the
marginal artery of Drummond. The ratio of the renin con¬
centrations in the right and left renal veins was 2:1. At opera¬
tion the renal arteries were found to be narrowed close to the
aorta. Dacron grafts were attached end-to-side to both renal
arteries and both common iliac arteries, thus bypassing the
stenotic areas (Fig. 2). In the postoperative period his blood
pressure decreased to 120/80 mm Hg and has stayed at this
value for the past 12 months.

Of the 19 students whose mean blood pressure in the
physician's office was 150 mm Hg or more systolic, or 95
mm Hg or more diastolic, or both, 6 were discharged with
no plans for follow-up, 8 made follow-up appointments, 4
began diuretic therapy and 1 was cured surgically, as de¬
scribed above.

Comparison of hypertensives* average blood pressure at
time of screening and in physicians' offices

The records of the 156 students who visited their physi¬
cians showed that pediatric cuffs were not used by the
physicians for blood pressure measurement. The mean

readings in the schools averaged 23.7/11.1 mm Hg higher
than those in the physicians' offices. When adult-sized cuffs
were used both in the schools and by the physicians the
mean readings in the schools averaged 23.4/7.2 mm Hg
more than those in the physicians' offices. When pediatric-
sized cuffs were used in the screening and adult-sized cuffs
were used by the physicians, the differences in pressures
averaged 22.7/13.8 mm Hg, the difference in diastolic
pressure being significantly more in these circumstances
than when similar adult-sized cuffs were used on both
occasions (P = 0.027). Manometers used by the physicians
were of the aneroid type in 32% and of the mercury type
in 68%.

Discussion

Using our definition of hypertension (persistent elevation
of blood pressure to 150 mm Hg or more systolic, or 95 mm
Hg or more diastolic, or both) 2.2% of the students tested
were hypertensive. The pressures in this definition are higher
than the standards used by the United States Hypertension
Study Group (^ 140 and/or 90 mm Hg).14 Had their cri¬
teria been used 9.1% of the students would have been
advised to visit their doctors for rechecking (Table III).

There was a 66.3% response to the follow-up letter but
32.8% of those who returned the consent form failed to
send their child to the physician within 6 months. This
reflects the general public ignorance of the dangers of
hypertension.20 Public health nurses could visit people with
hypertension and encourage them to seek a doctor's help.
Of the students who visited their doctors only 12.2%

had hypertensive mean blood pressures, and overall the
readings in the physicians' offices averaged 23.7/11.1 mm
Hg less than those at the schools. Such a decrease in
pressure from initial testing to subsequent rechecking is not
uncommon; in surveys of predominantly adult populations
the decrease averaged 16.1/18.0,21 10.1/17.822 and 11.8/2.5
mm Hg.1 In a recent study23 less than 30% of adolescents
who were found to have hypertension at an initial screening
still had hypertension 7 to 10 days later. To avoid over-

diagnosis of hypertension, children should be screened on
two or three separate occasions before being sent to their
physicians.
One cause for the discrepancy between the screening and

the physicians' readings was the use of the three sizes of
cuffs in the screening procedure. In the schools 62.4% of
the students required pediatric cuffs, but when they visited

FIG. 1.Narrowing of aorta just proximal to renal arteries
and narrowing of proximal 2 cm of both renal arteries.

FIG. 2.Dacron grafts attached end-to-side to both renal
arteries and both common iliac arteries, bypassing stenotic
areas.
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their physicians an adult cuff was used, which would be
too wide for their arms; consequently the physician would
underestimate the actual intravascular blood pressure.'3
Hence, physicians need to be taught the importance of using
the appropriate cuff size to obtain a correct blood pressure
measurement. Another cause for the discrepancy may be
that anaeroid manometers were used by 32% of the physi-
cians, whereas only mercury manometers were used in the
schools. Anaeroid manometers are often less accurate than
mercury manometers and tend to underestimate the blood
pressure.24"5

Only 1 of the 19 students with consistent hypertensive
readings had proved secondary hypertension. However, for
many of the other students the investigation was not de-
tailed enough to rule out secondary causes. The proportion
of cases of the secondary type in a gioup of hypertensive
patients depends on the criteria for hypertension. Londe
and colleagues'6 considered children to be hypertensive
when their systolic or diastolic pressures, or both, were
repeatedly above the 90th percentile. For a 15-year-old
boy this means a pressure of 142 mm Hg or more systolic,
or 82 mm Hg or more diastolic, or both; for a 15-year-old
girl the corresponding values are 140 and 82 mm Hg. Of
the 74 asymptomatic children they investigated only 5
had possible secondary hypertension. When hypertension is
more severe, secondary causes are more common. Hull,'7
for example, found that in those children with hypertension
who had diastolic blood pressures of less than 110 mm Hg,
32% had secondary hypertension, whereas in those with
diastolic pressures of more than 120 mm Hg 55.6% had
secondary hypertension.
Londe and colleagues'6 found that 53% of 74 chil-

dren with mild hypertension were obese, compared with
14% of 74 matched normotensive children. Others have
also noted this association between obesity and adolescent
hypertension." In our study, however, only 2 of the 19
hypertensive students were obese. One had mild systolic
and the other mild diastolic hypertension.

Treatment

How does one decide which adolescent to treat? Freis"
has suggested the following approach to people over 15
years of age with hypertension: If the average diastolic
pressure is 105 mm Hg or more on three successive office
visits the patient should be treated; if it is between 90 and
104 mm Hg a cumulative point-score system can be used,
one point being given for each of the following features:
(a) less than 45 years old, (b) male, (c) black, (d) diastolic
pressure persistently 95 mm Hg or more, (e) systolic pres-
sure persistently 165 mm Hg or more, (f) history of a
major hypertensive complication in the parents, (g) hyper-
cholesterolemia and (h) diabetes. Two points are given if
there is target-organ damage (e.g., funduscopic, renal or
cardiac). Patients with an average diastolic pressure of
100 to 104 mm Hg should be treated if their score is 2
or more, those with an average diastolic pressure of 95 to
99 mm Hg should be treated if their score is 3 or more
and those with an average diastolic pressure of 90 to 94
mm Hg should be treated if their score is 4 or more.
Although such a scoring system should only be used as a
rough guide, it does stress that factors other than the blood
pressure should be considered when deciding if and when
to treat a hypertensive patient.

Children destined to have essential hypertension may
have higher blood pressures than their peers at a very
early stage in life. In the series of Londe and colleagues26
65% of those whose blood pressure was initially above the
90th percentile had readings at this level 3 to 8 years later.
Buck29 found a similar tendency in children who were
observed from ages 5 to 12. In Loggie's series of adolescents
with borderline hypertension 49% had borderline hyper-
tension 3 to 3½ years later. 35.5% were normotensive
and 15.5% then had established hypertension.30 At present
there is no supporting evidence for treating a child whose
blood pressure is appreciably higher than the mean for his
age, but a program to treat obesity, increase physical ac-
tivity, reduce salt intake and avoid smoking would seem
advisable.
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branch of the Kidney Foundation of Canada and the local
initiatives program of Canada Manpower. Dr. Van Nostrand
was assisted by a scholarship from the Searle Pharmaceutical
Company.

References
1. SILVERBERO DS, SMITH ESO, Jucsui B, et al: Use of shopping centres

in screening for hypertension. Can Med Assoc J 111: 769, 1974
2. Foooit JG, ABBOTF EC, RusTED IE: An epidemiologic study of hyper-

tension in Newfoundland. Can Med Assoc / 108: 1365, 1973
3. WILBER JA, BARROW JG: Hypertension - a community problem.
Am I Med 52: 653, 1972

4. SCHOENBERGER JA, STAMLER J, SHEKELLE RB, et al: Current status
of hypertension control in an industrial population. JAMA 222: 559,
1972

5. LEw EA: High blood pressure, other risk factors and longevity: the
insurance view point. Am I Med 55: 281, 1973

6. BORHANI N: Medical basis for comprehensive community hypertension
control programs. Bethesda MD, DHEW, publ no (HRA) 74-1973

7. veterans Administration Cooperative Study Group on Antihypertensive
Agents: Effects of treatment on morbidity in hypertension: results
in patients with diastolic blood pressures averaging 115 through 129
mm Hg. JAMA 202: 1028, 1967

8. Idem: Effects of treatment on morbidity in hypertension. II. Results
in patients with diastolic blood pressure averaging 90 through 114
mm Hg. JAMA 213: 1143, 1970

9. Idem: Effects of treatment on morbidity in hypertension. influences
of age, diastolic pressure and prior cardiovascular disease. Circulation
45: 991, 1972

10. United States Publia Ifealth Service Cooperative Study Group:
Morbidity and mortality in mild essential hypertension. Circ Res 31
(suppl 2): 110, 1972

11. HaYDEN 5, BARTEL AG, HAMEs CG, et al: Elevated blood pressure
levels in adolescents, Evans County, Georgia. JAMA 209: 1683, 1969

12. PERERA GA: The course of primary hypertension in the young. Ann
intern Med 49: 1348, 1958

13. Subcommittee of Postgraduate Education Committee, American Heart
Foundation: Recommendations for human blood pressure determina-
tions by sphygmomanometers. Circulation 36: 980, 1967

14. Hypertension Study Group: Guidelines for the detection, diagnosis and
management of hypertensive populations. Circulation 44: A262, 1971

15. BOE J, HUMERFELT 5, WEDERvANG F: The blood pressure in a popula-
tion. Acta Med Scand [Suppl] 321: 1, 1957

16. BOYNTON RE, TODD RL: Blood pressure readings of 75 528 university
students. Arch intern Med 80: 454, 1947

17. MASTER AM, DUBLIN II, MARKS HH: The normal blood pressure
range and its clinical implications. JAMA 143: 1464, 1950

18. LONDE 5: Blood pressure standards for normal children as determined
under office conditions. Clin Pediatr (Phila) 7: 400, 1968

19. AcHasoN RM: Blood pressure in a national sample of U.S. adults:
percentile distribution by age, sex and race. mt I Epidemiol 2: 293,
1973

20. CHEITLIN HD: The physician and hypertension. JAMA 228: 1249, 1974
21. WILHELMSON L, BEROLUND G, WERKO L: Prevalence and management

of hypertension in general population sample of Swedish men. Prey
Med 2: 57, 1973

22. PRINEAS J, STEPHENS WB, LOvELL RRH: Early consequences of
screening for hypertension in a community. Clin Sd Mol Med 45:
475, 1973

23. KILCOYNE MM, RITCHER RW, ALSUP PA: Adolescent hypertension.
1. Detection and prevalence. Circulation 50: 758, 1974

24. Sphygmomanometers. Hosp Devices 1: 99, 1971
25. PERLMAN LV, CHSANG BJ, KELLER J: Accuracy of sphygmomanometers

in hospital practice. Arch intern Med 125: 1000, 1970
26. LONDE 5, BOURGOIGNIE JJ, Roiisoi.i AM, et al: Hypertension in ap-

parently normal children. I Pedtatr 78: 569, 1971
27. HULL DH: Hypertension in young people. Practitioner 210: 195, 1973
28. FanIs ED: An expert draws the line on when to treat. Patient Care

7: 73, 1973
29. BUCK CW: The persistence of elevated blood pressure first observed

at age five. I Chronic Dis 26: 101, 1973
30. LOGGIE J: Essential hypertension in adolescents. Postgrad Med 56:

133, 1974

108 CMA JOURNAL/JULY 26, 1975/VOL. 113


