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Factors predictive of attendance at clinic and blood
pressure control in hypertensive patients

P DEGOULET, J MENARD, H-A VU, J-L GOLMARD, C DEVRIES, G CHATELLIER, P-F PLOUIN

Abstract

Poor compliance with appointments and drug treatment
is one of the recognised factors preventing effective
management of hypertension. Factors predictive of poor
attendance and inadequate blood pressure control in
patients attending a hypertension clinic were therefore
determined using univariate analyses and a multivariate
logistic model. Out of 1346 patients with blood pressure
exceeding 160/95 mm Hg followed up for three years,
209 (15 5%) dropped out during the first year. Variables
that were significantly related to increased drop out
rates were male sex, young age, obesity at entry, cigarette
smoking, direct referral to the clinic as a result of
screening instead of referral by a general practitioner,
absence of pre-existing antihypertensive treatment at the
first visit, moderate hypertension, and low socioeconomic
category. Variables at entry that were significantly re-
lated to poor blood pressure control at one year were old
age, evidence of coronary heart disease, severe hyper-
tension, and raised blood glucose concentrations.
Early detection of patients at high risk of drop out or
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poor blood pressure control might improve treatment of
hypertension and allow management to be more indivi-
dually adapted to each patient.

Introduction

In everyday practice the results of medical treatment for
permanent arterial hypertension are often considerably poorer
than expected. This lack of success is possibly due to inadequate
screening to detect hypertension, poor or delayed access to
care, inadequate treatment, and, finally, low compliance with
drug treatment.' Efforts to improve screening for hypertensive
disease and the distribution of care, however, are useless and
costly to the community if compliance is poor.2
The reasons for poor compliance are numerous. Hypertension

is often asymptomatic and may necessitate lifelong treatment
that is costly and sometimes poorly tolerated. Improving
compliance requires the combined efforts of both the patient
and the doctor.3 In this study we determined the risk factors
present at the first visit associated with low compliance with
appointments and poor treatment results in hypertensive
patients attending thc Saint-Joseph Hospital hypertension clinic
between January 1976 and December 1978 and enrolled in the
computerised Artemis system.4 The methods adopted in this
prospective study were similar to those used for predicting fatal
or non-fatal cardiovascular complications in cohort studies.5 6
We considered that early detection of patients at high risk of
dropping outl might improve the management of patients
with hypertension.

Patients and methods

STUDY POPULATION

Between 1 January 1976 and 31 December 1978, 2920 patients
were referred to the hospital's outpatient hypertension clinic. Alto-
gether 1346 records were analvsed and selected by according to two
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criteria: (a) a recumbent blood pressure, measured after five to 10
minutes' rest during the initial visit, above or equal to 160 mm Hg
(systolic) or 95 mm Hg (diastolic), whether or not hypertension (if
present) was being treated; and (b) referral to the clinic for complete
management of raised blood pressure and not just for advice.
The mean age of the 1346 selected patients (763 men and 583

women) was 50 8 (SD 12 7) years at the initial visit. The mean maxi-
mum systolic blood pressure previously recorded was 211 (SD 31)
mm Hg, and the mean systolic and diastolic blood pressures at the first
visit were 177 (SD 23) and 104 (SD 13) mm Hg respectively. Two
hundred and fourteen patients (1599%) had been referred by an
occupational health service and 955 (71 0%) by a general practitioner
or specialist and 129 (9-6° ) had attended the clinic of their own
accord. At entry 473 patients (351%) were receiving hypotensive
treatment, defined as any drug, except anxiolytics and vascular
protectors, specifically given to reduce blood pressure.

DATA COLLECTION AND RECORDING

Management of hypertension included a 45 minute initial visit
and successive visits lasting 20 to 30 minutes. Patients were evaluated
initially either as outpatients or during a short period of admission
to hospital.

After two to six months patients attended as outpatients for
assessment of their response to treatment; subsequent follow up
visits were in most cases carried out at between six months to two
year intervals, the long term follow up being mainly the responsibility
of the general practitioner.4 Drop out was defined as failure to attend
for an appointment and to respond to two recall letters sent at an
interval of six months.

Patients were classified into three groups according to their occu-
pation: (a) manual workers and employees, (b) middle executives,
and (c) senior executives, industrialists, and members of the liberal
professions. Patients were also classified according to whether they
undertook any regular physical exercise-that is, a sport for at least
one hour a week, a walk for an hour a day, or daily manual work.
Note was made of whether patients had had a myocardial infarction
or stroke, and other conditions noted from the medical histories
included asthma, depression, gastroduodenal ulcer, renal lithiasis,
and recurrent urinary tract infections.
The variables recorded at the first visit and analysed included the

occurrence of headaches or palpitations; evidence of coronary heart
disease, either clinical or electrocardiographic, atherosclerosis obli-
terans of the legs; abnormal bruits on auscultation of blood vessels
(carotid, abdominal, or femoral); blood pressure; weight; cigarette
consumption; and plasma creatinine, total cholesterol, and blood
glucose concentrations. Blood pressure was measured with a mercury
sphygmomanometer with patients supine after a rest of five to 10
minutes. The appearance of bruits was taken as the systolic blood
pressure and their disappearance as the diastolic blood pressure.
The weight index was calculated as body weight (kg) divided by the
square of height (m).

STATISTICAL METHODS

Data on initial and subsequent visits were handled by the compu-
terised Artemis system.4 Means were compared with Student's t test
and several percentages with the X2 test. Cumulative actuarial drop
out rates (standard error) were estimated by the Kaplan-Meier
method.' Infotmation on dead patients was considered to be cen-
sored data. In univariate studies of the predictive factors of attendance
quantitative variables were divided into five quintiles and the actuarial
cumulative drop out rate calculated for each. The logrank method9
was used to compare two or more drop out curves and to calculate
trends in cases of quantitative variables-for example, systolic blood
pressure at first visit-or of ordered qualitative variables-for example,
occupational categories. Results were considered to be significant at
the 5°0, level.
The logistic model p+ 1/(1 +exp - (PO3+±iX) was used for simul-

taneous testing of the effect of the variables predictive of drop out
or poor blood pressure control at one year.""11 Only the variables signi-
ficant at the 5°, level in the univariate analyses were included in these
multivariate analyses. In instances where variables were closely
correlated-for example, systolic blood pressure and maximum
systolic blood pressure in the history-only the rhost significant
variable after univariate analyses was included in the multivariate
analyses-for example, systolic blood pressure. Maximal likelihood
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estimators were computed by the Newton-Raphson method."° Exclu-
sion of variables from the initial model to build up a final risk function
was based on maximum likelihood ratio tests." The number of ex-
pected and observed events was compared in each quintile of expected
risk calculated by the logistic risk finction. The relative risk for
patients with the highest values (those in quintile V) to those with
the lowest (in quintile I) was expressed in terms of the ratio of the
rate for V to the rate for I (ratio VI:). Finally, the attributable risk
(extra risk attributable to a high level of traits) was calculated as the
difference between the rate for V and the rate for I (difference V-I).

Results

DROP OUT RATES

All the 1346 selected patients were given appointments at the
clinic for either outpatient care or secondary inpatient care. The
overall follow up period represented 2246 patient years (mean 17
(SD 1-0) years). After one year of follow up 11 of the 1346 (0-8%)
patients had died and 209 (15 5%) were lost to follow up. Of these
209 patients, 66 were lost after the first visit (31-6% of the drop outs
at one year). The cumulative drop out rate estimated by the Kaplan-
Meier method was 14-7 (SD 0-9) at six months, 17-6 (SD 1-0) at one
year, 22-3 (SD 1-1) at two years, and 25-9 (SD 1-5) at three years
(figure).

Years
Estimation by Kaplan-Meier method of cumulative percentage of patients
followed up.

INITIAL CHARACTERISTICS OF PATIENTS WHO DROPPED OUT

The characteristics of the 209 patients who dropped out during
the first year of follow up were analysed and compared with those
of the 1126 patients still under surveillance after one year (table I).
The patients who dropped out were more often men and were
younger than the compliant patients; they were more often referred
as a result of occupational screening than by a general practitioner or
specialist, and they more commonly belonged to the lowest occupa-
tional categories. A history of stroke or asthma was less common in
patients who dropped out; these patients had lower blood pressures
than the compliant patients in their history or at entry, were less likely
to be receiving hypotensive treatment or to have evidence of coronary
heart disease, were more often overweight at entry, and had higher
cigarette consumption (all p < 0-05). History of depression, renal
lithiasis, and recurrent urinary infections and the presence of head-
aches, palpitations, abnormal bruit on vessel auscultation, and leg
atherosclerosis obliterans at the first visit were similar in both groups,
as were serum creatinine, blood glucose, and cholesterol concentra-
tions.

UNIVARIATE PREDICTION OF LOW COMPLIANCE WITH APPOINTMENTS

Univariate analysis by the logrank method confirmed the statistical
association between most of the above characteristics analysed at
entry and the drop out rates estimated by the Kaplan-Meier method.
These rates were higher in men than in women (logrank test: X2= 7-9,
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p < 0 01) and tended to decrease with age (,2 for trend = 11-0, p < 0-001).
The drop out rate at one year was 30-4°,, in the 214 patients referred
by occupational health services and 15-1°o in those referred by
other health care workers or who came to the clinic of their own

accord (p < 0-001). Among the 801 patients with regular employment
at entry the drop out rate was higher in the 399 patients belonging to
the lowest occupational category (21-9«o at one year) than in the 136
patients belonging to the highest category (16-2«0) or the 266 in the
middle category (16-6%)) (p < 0-05). The 72 patients with a history of
stroke had a very low drop out rate (7-1« at one year) compared
with the 1274 remaining patients (18-2«1, p < 0-05). Similarly the 61
patients with a history of asthma had a very low drop out rate (5«
at one year) compared with the 1285 non-asthmatic patients (18-20,
p < 0-01). A history of depression, renal lithiasis, or recurrent urinary
infections and evidence at entry of coronary heart disease or athero-
sclerosis obliterans of the legs did not significantly affect drop out
rates. The increased drop out rate in the 54 patients with a history
of gastroduodenal ulcer (26-2«' at one year) was at the limit of signi-
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ficance (,2= 3-62, p < 0- 1) compared with the rate among the remaining
1292 patients (17-2",).
The drop out rate significantly decreased with systolic blood pres-

sure-that is, with the maximum previous systolic blood pressure
(p < 0-01) and the systolic blood pressure at entry (p < 0-01)-but
not with the diastolic blood pressure at entry. The drop out rate was

lower in patients taking hypetensive drugs at entry (11 40) than in
untreated patients (21-, p <0-001). Among the 473 patients being
treated at entry the drop out rate was independent of the number of
hypotensive drugs taken. Drop out rates were positively associated
with the weight index (p <0-001) and cigarette consumption at entry
(p < 0-01) but were independent of physical activity.

MULTIVARIATE PREDICTION OF ATTENDANCE

Multivariate analysis with the logistic model took account of the
following 11 factors: sex (coded as 1 for men and 0 for women), age,

TABLE I-Factors predictive of low compliance with appointments (n 1335)

Factors Patients followed up Drop outs p

No of patients 1126 209
No (<O) of men 621 (55-2) 136 (65-1) -<001
Mean (SD) age (years) 51-4 (12-5) 47-4 (13-5) <0-001
No (%0) referred by worksite doctors 152 (13-5) 62 (29-7) - 0001
No of manual workers, employees (and as "O of workers) 315 (47-9) 82 (58-6) < 0-05
No (I.) receiving antihypertensive treatment at first visit 423 (37-6) 45 (21-5) < 0001
Patient's history:
Mean (SD) maximum systolic blood pressure (mm Hg) 211-9 (30 9) 205-6 (29-1) <-01
No (%') with history of:

Stroke 68 (6-0) 3 (1-4) <001
Myocardial infarction 20 (1-8) 1 (0-5) NS
Asthma 58 (5-2) 2 (1-0) <0-01
Gastroduodenal ulcer 41 (3-6) 12 (5-7) NS
Depression 113 (10-0) 29 (13-9) NS
Renal lithiasis 126 (11-2) 16 (7-7) NS
Recurrent urinary infections 139 (12-3) 25 (12-0) NS

Examination at first visit:
No (%,) with headaches 472 (41-9) 81 (38-8) NS
No (%1) with palpitations 367 (32-6) 57 (27-3) NS
Mean (SD) overall cigarette consumption (No/day) 3-6 (8-3) 6-1 (11-9) -001
Mean (SD) cigarette consumption in smokers (No/day) 13-3 (11-2) 18-6 (14-1) <0-01
No (I ) doing regular physical activity 270 (24-0) 41 (19-6) NS
Mean (SD) weight index (kg/M2) 25-2 (4-0) 26-5 (4-6) < 0 001
Mean (SD) systolic blood pressure (mm Hg) 178-0 (23-1) 171-1 (20-8) <0-001
Mean (SD) diastolic blood pressure (mm Hg) 104-8 (12-8) 102-5 (11-9) <001
No (% ) with abnormal bruits at vessel auscultation 205 (18-2) 32 (15-3) NS
No ( O) with evidence of coronary heart disease 68 (6-0) 5 (2-4) < 0-05
No (%°) with atherosclerosis obliterans of leg 37 (3-3) 7 (3-4) NS
Mean (SD) blood glucose (mmol/l) 5-61 (1-28) 5 65 (1-32) NS
Mean (SD) blood cholesterol (mmol/l) 6-13 (1-24) 6-14 (1-09) NS
Mean (SD) serum creatinine (,mol/l) 99-5 (91-9) 97-1 (82-7) NS

Conversion: SI to traditional units-Glucose: 1 mmol/l 18 mg/100 ml. Cholesterol: 1 mmol/l_ 38 7 ,tg/100 ml. Creatinine: 1 rmol/l
-11-3 ,ug/100 ml.

TABLE II-Variables in eight factor multiple logistic function to predict drop out at one year (1270 patients, 202 drop outs)

Variables SE 3 p

History of asthma (yes = 1, no = 0) -1-656 0-732 0-05
Referred from worksite (yes = 1, no = 0) 0-625 0-189 < 0-001
Manual workers, employees (yes= 1, no =0) 0-299 0-168 0-08
Receiving hypotensive treatment at first visit (yes 1, no 0) -0-585 0-191 0-01
Age (years) -0-0167 0-00718 0-05
Systolic blood pressure at entry (mm Hg) - 0-00807 0-00419 < 0-06
Weight index (kg/m2) 0-0754 0-0190 < 0-001
Cigarette consumption at first visit (No/day) 0-0194 0-0076 < 0-02

Constant 3o -1-456

Goodness of fit
No of factors -2 x log Hypothesis X2 df p

(likelihood)

0 1112-781 HO-H8 91-44 8 '<0-0018 1021-34 1H8-HLI1 5-42 3 -0-1I1 1 1015-92j

Quintile of No of No of events Drop out rate/100 patients/year
expected risk patients Expected Observed Expected Observed

I 254 13-1 15 5-2 5-9
II 254 24-6 22 9-7 8-7
III 254 34-2 27 13-5 10-6
IV 254 48-7 58 19-2 22-8
V 254 81-4 80 32-0 31-5

Total 1270 202 202 15-9
Ratio V:I 6-2 5-3
Difference V-I 68 3 65 26-8 25-6
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antihypertensive treatment at entry (yes = 1, no = 0), referring modality
(occupational health service = 1, other = 0), occupational category
(manual workers and employees = 1, others =0), history of stroke,
history of asthma, evidence at entry of coronary heart disease
(yes= 1, no =0), and systolic blood pressure, weight index,
and daily cigarette consumption at entry. The complete set of in-
formation was available for 1270 of the 1346 (94-3 0 ) patients studied.
When this model was used the significant factors (p < 0-05) explaining
drop out were by decreasing order of statistical importance; weight
index, referring modality, antihypertensive treatment at entry, ciga-
rette consumption, history of asthma, and age. Sex, history of stroke,
and coronary heart disease were no longer significant at the 0-50'0
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12-1 (SD 1-4) months. Mean systolic blood pressure at one year was
145 1 (SD 25-1) mm Hg and mean diastolic blood pressure 87-7 (SD
11-0) mm Hg. Of the 981 patients examined, 910 (9288%) had a
supine diastolic blood pressure of less than 105 mnm Hg and 714
(72 80o) of less than 95 mm Hg. Six hundred and sixty nine patients
(6822O), whose blood pressure was defined as well controlled, had
a systolic blood pressure less than 160 mm Hg and a diastolic blood
pressure less than 95 mm Hg at one year. The remaining 312 patients
were considered to have poorly controlled blood pressure. Systolic
and diastolic blood pressures at one year were highly and positively
correlated with systolic and diastolic blood pressures at entry, as
well as with the fall in systolic and diastolic pressures (all p < 0-001).

TABLE III-Factors predictive of insufficient blood pressure control at one year (981 patients)

Blood pressure:

Factors < 160/95 mm Hg > 160 mm Hg systolic p
or >95 mm Hg diastolic

No of patients 669 312
No (",,) of men 371 (55-5) 168 (53-9) NS
Mean (SD) age (years) 49-7 (11-6) 55-2 (12-4) <0-001
No (`) referred by worksite doctors 102 (15-2) 35 (11 2) NS
No of manual workers, employees (and as % of workers) 200 (48-0) 66 (47-8) NS
No ((") receiving antihypertensive treatment at first visit 222 (33-2) 142 (45-5) < 0-001
Patient's history:
Mean (SD) maximum systolic blood pressure (mm Hg) 207-7 (28-2) 222-3 (33-9) < 0 001
No (¾) with history of:

Stroke 34 (5-1) 27 (8-7) <0-05
Myocardial infarction 9 (1-3) 10 (3-2) <0-05
Asthma 37 (5-5) 12 (3-8) NS
Gastroduodenal ulcer 23 (3-4) 15 (4-8) NS
Depression 69 (10-3) 26 (8-3) NS
Renal lithiasis 77 (11 5) 36 (11-5) NS
Recurrent urinary infections 81 (12-1) 28 (9-0) NS

Examination at first visit:
No (8Xo) with headaches 279 (41-7) 136 (43-6) NS
No () with palpitations 218 (32-6) 102 (32-7) NS
Mean (SD) overall cigarette consumption (No/day) 3-7 (8-0) 3-6 (8-7) NS
Mean (SD) cigarette consumption in smokers (No/day) 13-3 (10-1) 12 9 (12 5) NS
No (%) doing regular physical activity 170 (25-4) 67 (21-5) NS
Mean (SD) weight index (kg/il) 25-2 (3-9) 25-4 (4-1) NS
Mean (SD) systolic blood pressure (mm Hg) 174-1 (20-6) 181-1 (24-7) <0 001
Mean (SD) diastolic blood pressure (mm Hg) 104 6 (12-7) 106-6 (13-0) <0-05
No (O) with abnormal bruits at vessel auscultation 104 (15 5) 73 (23-4) <0-01
No (°,) with evidence of coronary heart disease 27 (4 0) 30 (9-6) <0 001
No ( ' with atherosclerosis obliterans of leg 12 (1-8) 19 (6-1) <0-001
Mean (SD) blood glucose (mmol/l) 5-52 (1-03) 5-82 (1-73) <0-01
Mean (SD) blood cholesterol (mmol/1) 6-10 (1-28) 6-26 (1-19) NS
Mean (SD) serum creatinine (,umol/l) 96-0 (89 4) 106 1 (94-7) NS

Conversion: SI to traditional units-Glucose: 1 mmol/I 18 ,tg/100 ml. Cholesterol: 1 mmol/l 38 7 mg/100 ml. Creatinine: 1 ,umol/l
11 3glg100 ml.

level in this multivariate analysis. Occupational category and systolic
blood pressure at entry were at the limit of significance (p < 0-1).
The six factor model, which took account of only the factors

significant at the 5)0, level, was significantly less predictive than the
11 factor model (p <0-05) and could not be satisfactorily used to
predict non-compliance with appointments. On the other hand, the
eight factor model, which took account of the factors significant at
the 10I,, level, was as predictive as the complete 11 factor model and
yielded a satisfactory fit between expected numbers of drop outs
(calculated from the logistic function) and the number of drop outs
observed in each quintile of the 1270 patients studied (table II).
Thus the risk of drop out at one year in the lowest quintile of expected
risk was estimated as 5-9/100 compared with an estimated risk of
32-0/100 in the patients in the top quintile, a sixfold increase com-
parable with the risk ratio calculated during multivariate prediction
of major coronary events, such as those reported by the Pooling
Project Research Group.5

For the subgroup of 819 patients not undergoing hypotensive
treatment at entry, the results obtained with the logistic model were
similar to those obtained for the complete group of 1270 patients.
The factors significant at the 50) level were weight index, referring
modality, age, occupation, and cigarette consumption. For this sub-
group, history of asthma was at the limit of significance (p<0-1)
but not systolic blood pressuire at entry.

BLOOD PRESSURE CONTROL AT ONE YEAR

Of the 1126 patients followed up at the clinic for one year or more,
981 were examined between eight and 18 months after their initial
visit. The values recorded during the visit closest to one year after
the initial visit were regarded as one year values. The mean period
elapsing between the first visit and the one year visit thus defined was

PREDICTION OF BLOOD PRESSURE CONTROL

The initial characteristics of the 312 patients whose blood pressure
was poorly controlled at one year were compared with those of the
669 patients whose blood pressure was well controlled (table III).
Sex distribution was similar in both groups, as was the distribution
of social categories and the modalities by which patients were referred
to the clinic. Patients with poorly controlled blood pressure were
older, their maximum past systolic blood pressure and the diastolic
blood pressure at their first visit were higher, and they were more
likely to have histories of major cardiovascular events and higher
blood glucose concentrations at entry (all p < 0-05). Body weight index
and cigarette consumption were similar in both groups, as were serum
creatinine, cholesterol, and uric acid concentrations.

- The eight variables included in the multivariate logistic function of
blood pressure prediction at one year were age, history of stroke,
hypotensive treatment, and systolic blood pressure at entry, evidence
at entry of coronary heart disease and atherosclerosis obliterans of the
legs, abnormal bruit on vessel auscultation (carotid, abdominal, or
femoral), and blood glucose concentration (table IV). The variables
that contributed most (p < 0-05) were by decreasing order of import-
ance systolic blood pressure, age, and blood glucose concentrations.
Evidence of coronary heart disease was a factor at the limit of signi-
ficance in this eight factor model (p < 0-1). In a four factor model,
which included systolic blood pressure, age, blood glucose concen-
tration, and evidence of coronary heart disease, all these four factors
were significant at the 50, level and gave a good fit between observed
and expected results.

Discussion

In this analysis we examined two criteria that can be easily
and precisely assessed for evaluating the effectiveness of medical
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TABLE IV- Variables in foutr factor multiple logistic function to predict instuficient blood pressure control at one year
(964 patients)

Variables SEE p

Evidence of coronary heart disease (yes 1, no = 0) 0 712 0-283 0-02
Age (years) 0 0205 0-0067 0 01
Systolic blood pressure (mm Hg) 0 0228 0-0035 0 001
Blood glucose (mmol, I) 0 120 0-0526 0 05

Constant DO - 6-638

Goodness of fit
No of -2 x log Hypothesis ^ 2 df p
factors (likelihood)

0 1206 36 HO-H4 102 22 4 < 0-001
4 1104-141
8 1097-92 A H4-H8 6 22 4 = 0-01

Quintile of No of No of events Drop out rate/100 patients/year
expected risk patients Expected Observed Expected Observed

I 192 292 31 152 161
II 193 42-8 42 22-2 21-8
III 193 54-6 54 28-3 28 0
IV 193 71 4 72 37-0 37 3
V 193 109.0 108 56-5 56-0
Total 964 307 307 31 8
Ratio V:I 3-7 3 5

management3 -namely, compliance with appointments and
control of blood pressure. Lack of compliance does not neces-
sarily indicate absence of treatment and blood pressure control,
since patients may be followed up by other health care systems
to which they may have easy access. Nevertheless, non-
compliance with appointments emerges as the most serious
form of failure in the medical management of hypertension.
On the other hand, poor blood pressure control in patients
who were followed up was responsible for an excessively high
incidence of cardiovascular events compared with that in patients
with well controlled blood pressure, even though inadequate
control of blood pressure may partially prevent cardiovascular
complications.12
Many factors may influence compliance, including the charac-

teristics of the health care delivery system, the attitudes of the
patients, and the interaction between them. Our hypertension
clinic is specifically organised to minimise the problems of
compliance4: it has adopted an automated appointment system
to reduce waiting and direct mailing of recall letters to the patient
as well as to his general practitioner; provides information
leaflets on hypertension, its management, and the organisation
of the clinic; and arranges appointments that are long enough
for the patient and doctor to communicate. Since the amount
of attention given by doctors to the problems of compliance is
a factor influencing results,13 all clinic doctors have been
specially trained to deal with these problems. Despite these
efforts to minimise non-compliance the residual percentage of
patients lost to follow up (15 50o at one year) was still close
to that observed in other studies.14 -' This may indicate that
further studies of non-compliance are necessary, including a
statistical analysis of the risk factors by using standardised,
structured, computerised medical records.
A previous study using the computerised Artemis system

showed that of the 17 questions on the patients' past history
that had been evaluated, all 17 had been answered in over 97°0
of cases. In the present study multivariate analysis included
11 variables, and complete information was obtained for 1270
(94-300) of the 1346 patients. A similarly high proportion of
completed records was obtained by Bulpitt et al, who used
standardised medical records in three hypertension clinics in
England, which enabled them to analyse accurately mortality
risk factors in 2587 hypertensive patients followed up for an
average of four years.6
Among the 27 variables analysed here several-including

obesity and cigarette consumption-were associated with a
high drop out rate. Epidemiological population studies generally
show a positive correlation between weight and blood pressure.' 9

Reduction of weight is therefore considered to be an important
method of reducing blood pressure. Cigarette consumption is
also a definite independent cardiovascular risk factor, and
stopping smoking is therefore a major objective in programmes
designed to reduce the cardiovascular risk. The excessive drop
out rate in our study in obese patients and smokers suggests
that health counselling and treatment have little effect in these
groups. In a large scale screening and treatment programme for
hypertension participation was lower in smokers than non-
smokers, whatever their sex, age, or race.'6 18 The excessive
drop out rate among obese subjects and smokers may be ex-
plained by at least two factors: excess body weight and ciga-
rette consumption are characteristics acquired before consul-
tation at a hypertension clinic and may reflect an uncooperative
attitude to the medical prevention of cardiovascular risks;
and the medical management provided at a clinic may not be
well adapted to patients presenting with risk factors other than
hypertension. Low compliance reflects the difficulties the patient
has in carrying out the many recommendations of their doctors.

Patients referred to hypertension clinics by occupational
health services have higher drop out rates than those reterred
by general practitioners or specialists. This may be because
some patients do not feel the need for a family doctor and
thus after the initial consultation at the hypertension clinic
there is no back up medical care, which encourages high drop
out rates.
The higher drop out rate in patients in the lower social

categories is of major concern. Patients attending the St Joseph
hypertension clinic tend to come from the higher socioeconomic
groups, regardless of the method of referral.20 The reason for
this is most probably financial, since for most patients only 800o
of health expenses are refunded by the French social security
system. Increasing accessibility of care by providing blood
pressure control services at places of work has proved to be
cost effective.21 The impact of medical advice and information
at the clinic also depends on the patients' educational level,
which is correlated with their occupational category and income
and is predictive of compliance.'9 22 23

In the present study patients with a history of asthma usually
attended the clinic more regularly than non-asthmatic patients;
previous contact with a health delivery system is thought to
encourage compliance.3 In our study, however, this was not
always the case since a history of depression or renal lithiasis
had no predictive value in relation to attendance.
The severity of hypertension, as assessed by the maximum

systolic blood pressure ever recorded and blood pressure
readings at the first visit, was significantly lower in patients
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who dropped out. Although these variables of severity may
affect both the cooperation of the patient and the attention
given by the doctor, their statistical significance partly dis-
appeared in the multivariate analysis when the other significant
factors including age were taken into account. Subjective
assessment of severity-based on symptoms commonly asso-
ciated with hypertension such as headaches and palpitations-
had no predictive value as regards compliance with appoint-
ments. The lower proportion of patients who were not receiving
treatment at their first visit among the patients who later dropped
out than among those followed up might be explained by the
fact that the hypertension was less severe in the patients who
dropped out. This difference in the proportion of patients not
initially receiving treatment remained significant after adjust-
ment for age, sex, and severity of hypertension, however, and
might reflect the attitude of patients who drop out, who may
have refused treatment for a long time before attending the
clinic.

Blood pressure recordings at one year in the patients treated
in the clinic showed that diastolic blood pressures fell from a
mean of 104 0 to 87-7 mm Hg, a fall comparable with that
observed after one year in the Hypertension Detection and
Follow up Program (101 to 87 mm Hg)'2 and in three British
hypertension clinics (110 to 95 mm Hg).24 Despite treatment
schedules using up to four hypotensive drugs simultaneously
blood pressure in many patients (31 8°,) remained uncontrolled
at one year (systolic blood pressure ) 160 or diastolic blood
pressure > 95 mm Hg). This figure is probably a biased over-
estimation, however, since the drop out rate was negatively
correlated with the initial blood pressure and the magnitude
of the fall in pressure was positively correlated with the initial
pressure.

Patients in whom blood pressure was poorly controlled tended
to be older, to have higher blood pressure, and to have a history
of atherosclerotic complications (vascular bruits, ischaemic heart
disease, or atherosclerosis obliterans of the legs) compared with
the patients in whom it was well controlled; differences between
the two groups remained significant after adjustment for age.
Too few patients had an abnormal plasma creatinine concentra-
tion for the effect of renal insufficiency to be assessed. Interest-
ingly, two significant factors-age and systolic blood pressure-
were also found to be predictive of cardiovascular death in the
British study of 2587 treated hypertensive patients.6 These
results indicate that the initial severity of hypertension may
increase the cardiovascular risk because of the severity of the
initial cardiovascular damage (even if subclinical) and the
difficulty of reducing blood pressure to a satisfactory level.
Similarly, body weight and plasma cholesterol concentrations,
which were not predictors of blood pressure control at one year
in the present study, were not predictive factors of cardio-
vascular death in the British study. A major discrepancy
between the studies in the factors predictive of death and blood
pressure control is cigarette consumption; in this study it was
not predictive of blood pressure control but in the British study
it was a definite cardiovascular mortality risk factor. This may
not be surprising, since in most epidemiological studies ciga-
rette smoking appears to be an independent cardiovascular risk
factor despite the absence of any correlation between smoking
and blood pressure. The excessive drop out rate in smokers
may contribute to the increased cardiovascular risk, even if it
has no direct influence on the response to antihypertensive
treatment.
The ability to predict low attendance as early as the first

visit and difficulties in controlling hypertension have important
practical consequences. Doctors frequently fail to predict which
of their patients will fail to comply with treatment and advice.3 25
Detecting those at high risk of dropping out should increase
the doctor's vigilance and alter his approach to the patient.
These two measures should increase attendance.3 Compara-
tive trials of strategies to improve compliance should be
conducted among those populations most likely to drop out
instead of among the general hypertensive population. In

hypertension clinics where new hypotensive drugs are tried
out the subpopulations at low risk of dropping out should be
identified and included in these studies. In any case, we em-
phasise that the validity of any prediction equation extracted
from a specific population such as ours, should be tested among
other populations with access to differing patterns of medical
care.
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