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Table 1. Descriptive characteristics for 150 patients with 
essential hypertension, age 3&75. at time of study 

Characteristic 

Age (years) (+ SD)* 
Male 
Female . 
White 
Black 
Other race 
Duration of prior treatment (years) 

(*SD) 
Systolic blood pressure, initialt 

(mm Hg) (k SD) 
Systolic blood pressure. final: 

(mm Hg) 
Diastolic blood pressure. initial 

(mm Hg) (If: SD) 
Diastolic blood pressure. final 

(mm Hg) (+ SD) 
Number antihypertensive tablets per day 

(*SD) 
Weight (pounds) (+ SD) 
Pounds above ideal body weight 
9’, of ideal body weight (li: SD) 

*k SD = standard deviation. 
tInitia1 = at entry to Hypertension Clinic. 
$Final = most recent office visit. 

59 * 10 
89 (595,) 
61(41”,) 
84 (56%) 
64 (43%) 

2(10,) 

11 * 7 

178 k 30 

142 k 23 

108 i. 17 

84 + 12 

6*3 
180 k 38 
35 i 32 

125 f 22 

patients had been treated for at least 1 year and were 
taking at least 2 or more antihypertensive medica- 
tions. Patients were between 30 and 75 years old, av- 
eraging 59 years. The duration of treatment was 1-23 
years, averaging 11 years. .59oi, of the patients were 
male and 56% were white. Characteristics of the 
patients studied are shown in Table 1. 

Target organ damage was assessed by chest roent- 
genogram. electrocardiogram, serum creatinine. uri- 
nalysis and funduscopic examination. By chart review, 
we determined previous complications of hyper- 
tension and associated. athersclerotic arterial disease. 
A few of the commonly associated medical problems 
observed in these patients were also recorded (Table 
2). Secondary hypertension was excluded by history, 
physical examination, the usual laboratory tests and, 
where indicated, by a rapid sequence intravenous pye- 
logram. renal arteriogram and renal vein renin study. 

Many different individual drug regimens were used. 
When we classified the regimens according to stepped 
care [I], the following regimens were used: Step 1. a 
diuretic plus a potassium sparing agent. 2 (1%); Step 
2, a diuretic plus an adrenergic blocker, 64 (43%); 
Step 3, a diuretic plus an adrenergic blocker, plus a 
vasodilator, 64 (43%); Step 4, a diuretic plus an adren- 
ergic blocker, plus a vasodilator and/or guanethidine 
or minoxidil (as a vasodilator), 8 (5%). Other combi- 
nations, 12 (So/,), were diuretic and guanethidine, diur- 
etic and vasodilator. adrenergic blocker and vasodila- 
tor drugs. Combination tablets were used whenever 
possible to enhance patient compliance. Such combi- 
nations were counted as one tablet when we totalled 
the number of tablets prescribed per day. 

Seventy-five patients (50”,;) were seen at scheduled 
intervals by a clinical nurse specialist, who counseled 
them on compliance to antihypertensive regimens. 
achieving goal blood pressures and improving their 

health education. The majority of the patients had 
been referred for treatment of difficult hvpertension. 
The care of each patient was maneged individually b> 
the senior author on a fee for service basis. (Most had 
Blue Brass, Blue Shield insurance coverage.) The 
patients were known to receptionists. nurses and 
nurses aides. as well as to the secretary and the clini- 
cal nurse specialist. If an appointment was not kept. a 
notice of missed appointment was sent to the patient 
the same day with recommendation for making a new 
appointment. All patients received comprehensive 
medical care in addition to hypertension control. A 
pharmacy served the clinic floor where waiting time 
was short and individual pharmacist consultation was 
the rule. We tried to achieve what the stepped care 
treatment regimen did in the Hypertension Detection 
and Follow-Up Program. The clinic setting was sup- 
portive of adherence to treatment and maximum 
efforts were made to achieve goal blood pressure with 
a minimum of side effects. An important difference 
between our study and the HDFP was that in our 
study the otlice visits and prescriptions were not free. 
and free transportation was never provided. 

After a routine office visit. all patients who fulfilled 
the criteria (treatment at least 1 year. 2 or more differ- 
ent types of antihypertensive drugs prescribed) were 
asked to participate in an interview. The interviews. 
conducted by one of two medical students. lasted 
about 30 min atid included a comprehensive question- 
naire. The interviewer also reviewed the medical 
record of eaqh patient. The physician also reviewed 
the medical record and completed a questionnaire as 
well. The questionnaires and medical record review 
forms were developed by a clinical nurse specialist. in 
collaboration with the senior author. Further retro- 
spective review of their medical records provided in- 
formation about the patient’s clinical course from the 
time of entry (initial) into the Hypertension Clinic to 
their most recent (final) office visit. 

Table 2. Cardiovascular renal manifestations. compli- 
cations and associated problems in 150 patients. age 3&75. 

at time of study 

Manifestations 
Cardiac enlargement (roentgenogram) 
Left ventricular hypertrophy (ECG) 
Azotemia (serum creatinine > 1.3 mg/dl 
Proteinuria (1 + or > ) 
Retinopathy (gr. 3 or 4) 

Complications (by history at chart review) 
Stroke 
Myocardial infarction 
Congestive heart failure 
Cardiac arrhythmias or angina 
Peripheral vascular disease 
Renal failure 

Associated problems 
Diabetes mellitus 

treated with diet alone 
treated with diet and insulin 
treated with oral hypoglycemics 

Anxiety tension state 
Osteoarthritis 
Hospitalization > 3 times for high 

blood pressure 

17(11”“) 
27(18”,,) 
40 (27”“) 

I3 (99”) 
7 (55,) 

7 (5Dg) 
11 (795) 
13 (9%) 
11 (79;) 

20(13:‘) 
9 (69;)” 

30 (20”“) 
14 (9”J 
10 (7”J 
6 (4”J 

19(19”“) 
22(15”“) 

X(15”“) 
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The physician assigned patients to one of three 
categories of blood pressure control; poor, satisfac- 
tory. and excellent. Poor blood pressure control was 
defined as blood pressure greater than 160 systolic 
and 90 diastolic at all visits in the past year. Satisfac- 
tory control was defined as blood pressure often 
below 160 systolic or 90 diastolic but not always less 
than 140/90 mm Hg in the past year. Isolated (treated) 
systolic hypertension (> 160 mm Hg) in older patients 
was also included in this group if their diastolic was 
less than 90 mm Hg. Excellent control was defined as 
all readings less than 140 systolic and 90 diastolic in 
the past year. 

A compliance index was developed from data col- 
lected in the interview-questionnaire. A point score 
was developed for each of five items (Fig. 1). The 
questions used in the interview are available from the 
authors on request. Even an admission of noncom- 
pliance with diet or drug regimen was given a point 
score of 1 so that integers would be entered into the 
computer for final scoring. Therefore, 5 is subtracted 
from the original score in resealing the score to range 
from 0 (minimum compliance) to 10 (maximum com- 
pliance). A histogram of the compliance index for all 
patients appeared to be normally distributed, 
although this was not intentional. In order to assess 
the impact of psychosocial factors on the compliance 
index, a life events score was derived from a question- 
naire listing 12 disturbing life events (Fig. 2). This was 
a modification of Holmes and Rahe’s social readjust- 
ment rating scale [IO] developed by Harburg (consul- 
tant). In addition to the number of life change units 

during the preceding 6 months. a measure of the 
degree of impact on the individual in included. 

The percentage of ideal body weight for each indi- 
vidual was determined based on a comparison of 
actual weight in pounds at most recent ofFice visits 
and a table of norms. The table of norms was taken 
from Metropolitan Life Insurance Company data. It 
was based on one table for desirable weights for men 
of ages 25 and over (weight in pounds according to 
medium frame in indoor clothing) and heights (with 
shoes on. with approx. 1 in. heels). Height was 
expressed in feet and inches. A similar table was used 
for women (heights were with shoes on and approx. 
2 in. heels). 

All of the data were entered on forms suitable for 
computerized data processing and were analyzed 
using a variety of statistical procedures, including Stu- 
dent’s r-tests, chi-square tests, correlation coefficients 
and analysis of variance (ANOVA). 

RESULTS 

Results of antihypertensive treatment 

Blood pressure responses to antihypertensive treat- 
ment are shown in Fig. 3. The initial blood pressures 
were lower than usual for patients with as much 
target organ damage as our patients (Table 2). This is 
probably because more than half were already being 
treated when they entered the Hypertension Clinic 
(initial blood pressure reading). The final blood press- 
ure measurement for the group as a whole 

Compliance Index (Cl.) 

Kept return visits within past year 
> 75:, of visits (k30 days) 
X&75”, of visits (f 30 days) 
<50”, of visits ( f 30 days) 

Diet 
Affirms compliance 
Admits noncompliance 

Drug regimens 
Affirms compliance 
Admits noncompliance 

Knowledge of drug regimens 
Kind. dose. number of tablets per dose. frequency of doses 
< 509, knowledge (no. items known/total) 

Importance of taking medications, keeping 
appointments and refilling prescriptions on time 
Extremely important all items 
Fairly important 
Not too important 

Total C.I. 
Resealed score = lo.!1 1 (Original score) - 5 
0 < resealed score < 10 
2.2 < actual range ~9.2 

Min.-Max. 

1-4 

1_2 

1_2 

H 

1_4 

5_16 

Fi_g. 1. The first item was an objective measure obtained from the medical record. The second, third, and 
fifth items were self-reported and subjective (derived from the questionnaire). Item four was based on 
comparison between what the patient reported in the questionnaire and the prescribed regimen accord- 
ing to the medical record. A correlation matrix of the five items shows that separate items are not 
correlated with each other. but that each of these components contribute to the overall compliance index 
and that all parts. taken collectively. provide a much stronger measure of compliance. The mean 

compliance index for the 150 patients studied was 6.7 k 1.2 (mean 5 SD). 
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1. 
2. 
3. 
4. 
5. 
6. 

7. 
8. 
9. 

10. 

11. 
12. 
13. 

Here is a list of life events that happen to many people. 
Within the past 6 monrhs how many of these did you experienceY 

If yes. please rate: 
Had minimal Affected Affected Affected 

or no me a me me a 
YES NO effect little somewhat great deal 

Marital separation or divorce 0 
Death of a spouse 0 
Death of a close family member or close friend 0 
Disturbing time with spouse or sweetheart 0 
Disturbing time with children 0 
Disturbing time with parents. in-laws or others (not 
death) cl 
Laid off, fired at work. or problem finding a job Cl 
Trouble with boss or teacher 0 
Trouble at work with co-worker 0 
Felt like could have or were having a nervous 
breakdown 0 
Severe problems with money 0 
Sexual difficulties or problems 0 
Other troubles not listed (please describe) q 

0 1 2 3 
0 1 2 3 
0 1 2 3 
q 1 2 3 
0 1 2 3 

q 1 2 3 
q 1 2 3 
q 1 2 3 
0 1 2 3 

0 1 2 3 
0 1 2 3 
0 1 2 3 
q 1 2 3 

0 0 Life Events Score 

4 
4 
4 

0 q Total 

Fig. 2. This is a modification of the social readjustment rating scale of Holmes and Rahe by E. Harburg. 
The mean life events score for the 150 patients studied was 5.0 i 5.4 (mean +_ SD). 

(142 mmHg systolic and 84 mmHg diastolic) was sig- 
nificantly lower by pairwise T-test, (P < 0.0001) than 
the initial measurement (178 mmHg systolic and 
108 mmHg diastolic). The number and percent of 
those in each group and their final blood pressures 
were as follows: poor control 16 (1 l%), mean systolic 
blood pressure 179 f 7.3 ( + SE) mm Hg, mean diasto- 
lic blood pressure 106 +_ 2.7 mmHg; satisfactory con- 
trol 52 (35?!) mean systolic blood pressure 
153 + 1.9 mmHg, mean diastolic blood pressure 
86 +_ 1.1 mmHg; excellent control 82 (55x), mean 
systolic blood pressure I28 + 1.2 mmHg, mean dias- 

200, 

0 lnltlal BP 

a Final BP 

.p< 0001 

BLOOD PRESSURE CONTROL 

Fig. 3. Blood pressure levels by control groups 
(mean k SE). Blood pressure responses to antihypertensive 
treatment for each of the three groups based on the degree 

of blood pressure control achieved. 

tolic blood pressure 79 + 0.9 mmHg. Because the 
mean diastolic level of final blood pressures for those 
with satisfactory control and those with excellent con- 
trol were both below 90 mmHg, the two groups could 
be combined and said to have good control. 134 
(89%). Only 16 (11%) had poor control. Those with 
satisfactory control but not less than 140190 mmHg 
included many older patients who had faintness or 
weakness when their systolic blood pressures were 
lowered below 150 or 160 mmHg. 

Age 

Older persons tended to have better blood pressure 
control than younger individuals. The 16 (1 I”;) of 150 
with poor control had a mean age of 53 k 1 I years. 
the 52 (35%) of 150 with satisfactory control had a 
mean age of 62 i 9 years reflecting the larger number 
of these who were judged by the physician to have 
satisfactory control (although not below 
140/90 mmHg) because of their increased age. How- 
ever. even among those with excellent control [82 
(557;) of 150 who had blood pressures consistently 
below 140/90 mmHg], the mean age was greater 
(58 f 9 years) than the mean age of those with poor 
control. By ANOVA this difference was statistically 
significant (P = 0.009). 

Weight 

The patients averaged 35 f 32 (mean k SD) 
pounds above their ideal body weight. Their percent 
of ideal body weight as a group was 125 + 22”“. 
Using 0; ideal body weight (“;, IBW) as an indepen- 
dent variable, least squares regression shows that as 
the “/, IBW increases, the number of antihypertensive 
tablets increase (r = 0.25, P = 0.0021). As “” IBW in- 
creases, compliance index decreases (r = -0.23. 
P = 0.0045). Thus, increased weight is associated with 
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both the number of tablets prescribed and reduced 
compliance with the regimen. 

Secerit~~ qf hypertensive disease 

There was no statistically significant association 
between the adequacy of blood pressure control and 
cardiac enlargement (roentgenogram). left ventricular 
hypertrophy by electrocardiogram. azotemia, protei- 
nuria or retinopathy at initial examination. At the 
final examination. these markers of target organ 
damage were not significantly associated with blood 
pressure control, except for proteinuria (x2 = 12.3, 
P < 0.02). 

Health ii1 general 

Despite the fact that severity of hypertensive dis- 
ease did not correlate with adequacy of blood press- 
ure control. ‘healih in general’ did. One of the ques- 
tions in the interview-questionnaire was-“At the 
present time, would you say that your health in gen- 
eral is excellent, good, fair, or poor?” Fifty-six (37%) 
of 150 answered. ‘fair’ or ‘poor’ health and of these 13 
(23:“) of 56 had poor control. Among 90 who rated 
their health as ‘good’ or ‘excellent’, only 3 (3”/,) had 
poor control (Fig. 4). 

For those with poor control, the mean number of 
antihypertensive tablets prescribed per day was sig- 
nificantly greater than for those with satisfactory and 
excellent control (Fig. 5). Thus, it is indicated that 
individuals with poor blood pressure control require 
more aggressive treatment. which in turn results in a 
more complicated regimen for them to follow. 

Appointrnerm kept 

From the medical record review, it was possible to 
assess the number of appointments kept during the 
previous year. Thirty (2090) of 150 kept fewer than 
75”” of their appointments, and of these. 11 (37%) had 
poor control vs 5 (4”;) of 119 who kept 757; or more 

70 

1 
HEALTH it4 GENERAL 

0 Fair or Poor Heafth N=56 

q Excellent or Good Heaiih 

POW Satis- 
factory 

EXCelkIlt 

BLOOD PRESE’JRE CONTROL 

Fig. 4. Ninety patients rated their health as excellent or 
good. Of these 90. 3 (3”“) had poor. (32”,) had satisfactory 
and 58 (64”“) had excellent blood pressure control. Excel- 
lent or good general health in these patients was usually 

associated with excellent blood pressure control. 

ANOVA 

p=.DDD9 

(16) (52) (82) 

Blood Presswe Control 

Fig. 5. Antihypertensive tablets per day: mean + SD vs 
blood pressure control. The number of antihypertensive 
tablets prescribed per day was significantly greater in’those 

with poor blood pressure control than in the others. 

of their scheduled appointments (Fig. 6A). The 
number of appointments kept proved to be a good 
indicator of compliance with antihypertensive treat- 
ment and was one of the indices used in development 
of our compliance index. 

Marifal status 

Thirty-six (24%) of the 150 patients were not mar- 
ried. This included those who were widowed, 
divorced, separated or single. Eleven (31%) had poor 
control vs 5 (4%) of 114 married persons (Fig. 6B). 

Work status 

Seven (33%) of 21 who were retired for any medical 
disability had poor blood pressure control (Fig. 6C). 
Fifteen (52%) of 29 retired persons had satisfactory 
control which reflects the fact that older patients with 
isolated systolic hypertension (under treatment) were 
judged to be under satisfactory control even though 
their systolic blood pressures were not less than 
140 mm Hg. The category entitled ‘other, not working’ 
included those who were housewives, unemployed, 
laid off. and students. Forty-five (65%) of the 69 
people who were ‘working’ at the time of the study 
had excellent control. 

Ten (24%) of 42 patients with income below $9000 
a year had poor control. This is in contrast with 3 
(lo?,,) of 31 with income $900&$20,000 a year and 
only 2 (3’4) of 63 with incomes of $20.000 or more a 
year. Conversely. a progressively higher percentage of 
people with higher incomes had excellent control. 
Forty-one (65%) of 63 patients with an income of 
$20.000 a year or more had excellent control (Fig. 
6D). 

Compliance index and blood pressure control 

A histogram (Fig. 7) of the compliance index strati- 
fied by the adequacy of blood pressure control shows 
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that patients with excellent blood pressure control 
had the highest compliance index. As the adequacy of 
blood pressure control improved, the compliance 
index increased and the variance of the index between 
the groups decreased. There is a statistically signifi- 
cant difference (P < 0.0001) between the lower com- 
pliance index of those with poor blood pressure con- 
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Fig. 6. Behavioral and socioeconomic variables which 
were significantly related to the degree of blood pressure 
control: (A) appointments kept; (B) marital status; (C) 

work status; (D) income group. 

trol and the higher compliance index in those with 
good blood pressure control. 

A scatter plot and linear regression relating systolic 
blood pressure to compliance index shows a negative 
relationship: as compliance index increases, systolic 
blood pressure falls (r = -0.26, P = 0.0016). Simi- 
larly, diastolic pressure falls as compliance index in- 
creases (r = -0.35, P < 0.0001) (Fig. 8A.B). 

Mean life events score 

During the interview. the patient was asked, “How 
many of these life events did you experience within 
the past six months?” In addition to the number of 
life change units. a measure of the degree of impact on 
the individual was obtained through the interview. 
The total scores ranged from 0 to 16. For patients 
with poor blood pressure control. the mean score was 
9 + 7 (SD), with satisfactory control 4.3 + 5 and for 

20 

1 
ANOVA p< 000, 

lo- 
Excellent BP Control 

B 

10 X=meawS.O. 
Poor BP Control 

1 2 3 4 5 6 7 8 9 10 

Compliance Index 

Fig. 7. Blood pressure control vs compliance index. Histo- 
gram of compliance index for each of three groups of 
patients grouped according to degree of blood pressure 
control. As the adequacy of blood pressure control im- 
proved. the compliance index increased and the variance of 

the Index in the groups decreased. 
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Fig 8. Scatter plots for systolic blood pressure vs com- 
pliance index and for diastolic blood pressure vs com- 
pliance index. As compliance index increases, systolic 
blood pressure falls. Also, as compliance index increases 

diastolic blood pressure falls. 
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Fig. 9. Mean life events score (with SD) vs blood pressure 
control. Life events scores were determined from the re- 
sponses to the questionnaire in Fig. 2. Although patients 
with poor blood pressure control had significantly higher 

scores. the standard deviations are very large. 

Table 3. Statistics for the compliance index and other 
factors influencing blood pressure control 

Factor 

Age 
% Ideal body weight 
No, of antihypertensive 

Statistics ’ Significance 

r = 0.23 P = 0.0042 
r = -0.23 P = 0.0045 

tablets per day 
Life events score 
Appointments kept 
Complexity of stepped 

care regimen 
Marital status 
Income 
Health in general 
Work status 

r = -0.24 P = 0.0028 
r = -0.25 P = 0.0018 

12 = 113.5 P < O.oool 

x2 = 36.1 
x= = 47.0 
x= = 85.7 
x2 = 29.6 
x2 = 26.6 

P < 0.001 
P < 0.014 
P = 0.0065 
P = 0.38 
P = 0.97 

excellent control 4.7 & 5. By ANOVA this difference 
is significant (P < 0.006). However, there is a very 
large standard deviation of the life events scores in all 
groups (Fig. 9). 

Relation between compliance index and other factors 

There was a significant association between the 
compliance index and other factors influencing blood 
pressure control. These included age, percent of ideal 
body weight, number of antihypertensive tablets per 
day, life events score, percentage of medical appoint- 
ments kept during the past year, complexity of 
stepped care regimen, marital status and income. All 
of these variables were significant at less than 
P = 0.05 (Table 3). Health in general and work status 
did not show a statistically significant relation to the 
compliance index. 

DISCUSSION 

The Joint National Committee on Detection, 
Evaluation and Treatment of High Blood Pressure 
has emphasized that certain factors are necessary to 
achieve good blood pressure control. These include a 
good physician-patient relationship, aggressiveness of 
treatment by the physician, an appropriate stepped 
care regimen to achieve goal blood pressure and a 
careful consideration of the side effects of drugs in 
tailoring the regimen to the patient’s needs [ll]. 
Compliance is also necessary to achieve good blood 
pressure control. Poor compliance is the outcome of a 
complex interaction between the patient, the phys- 
ician, the disease process, the treatment regimen and 
the therapeutic milieu [12]. Altering the last by such a 
simple measure as sending out notices of missed 
appointments can improve compliance [ 131. 

In our study. however, factors in the patients’ lives 
emerged as significant influences on the adequacy of 
blood pressure control. We have identified psychoso- 
cial and socioeconomic. as well as physical factors, 
which are associated with the degree of blood press- 
ure control in moderate and severe hypertension. A 
statistically significant association has been shown for 
eleven variables. We have assessed compliance by the 
medical interview-questionnaire and chart review. 
The interview has been proven. by a number of inves- 
tigators. to be preferred over other methods of com- 



780 JOHN R.CALDWELL et al. 

pliance assessment such as pill counts [14. 151. In a 
previous study which was also based on interview- 
questionnaire and chart reviews, the more rigorously 
the patient adhered to antihypertensive regimens. the 
lower the blood pressure. Also, patients who had ac- 
curate knowledge of their regimens and those who 
perceived the consequences of non-adherence as 
serious, were likely to have lower levels of blood 
pressure [ 161. 

Fletcher and co-workers have shown that there is a 
set of medical care processes and patient character- 
istics which discriminate between groups of well con- 
trolled and uncontrolled hypertensive patients and 
which predicts blood pressure outcome. They also 
found that older patients achieve better blood press- 
ure control than younger ones [17]. We confirm the 
latter finding. Younger individuals are also less likely 
to have had traumatic-morbid events due to their dis- 
ease. Such events reinforce compliance [S]. 

It is not surprising that patients who weigh more 
need more tablets to keep blood pressure under con- 
trol. In our experience, many patients can achieve a 
striking reduction in the number of antihypertensive 
tablets required as they reduce their weight to normal. 
The reduction in compliance index as y/, IBW in- 
creases (see Table 3) could also reflect psychological 
problems in these patients. 

Other authors have noted that health in general, 
and particularly the patient’s perception of his health 
status. are factors in blood pressure control [lS, 191. 
Disability retirement associated with poor blood 
pressure control reflects the morbidity or medical 
consequences of severe hypertensive disease. In this 
instance, the intractibility of the hypertensive disease 
adversely affects the socioeconomic status of the 
patient rather than the reverse. 

Keeping all scheduled appointments and taking a 
large number of tablets present obstacles to com- 
pliance with the treatment prescribed. Numerous 
investigators have studied various aspects of the drug 
regimen [ZO-251. The demands of the regimen may be 
too much for the patient to follow [16], especially if 
he has poor coping ability as a result of his disease 
[26]. The high cost of medical care is an additional 
burden on the economically deprived patient. Fully. 
one third of patients who had an emergency after 
dropping out of treatment. cited insufficient funds as 
the reason they dropped out of therapy [S]. 

Married people are more likely to have stronger 
social support, which is often lacking in the widowed, 
divorced and separated. The spouse usually encour- 
ages the partner to do everything possible to take care 
of hisiher blood pressure. Social support has proven 
to be important in adherence to medical regimens 

C161. 

Socioecononiic factors and contpliuncr 

Sackett and Haynes have cited many references in 
support of a significant role of socioeconomic factors 
in compliance, as well as a large number of references 
which show no such relationships [27,28]. In an 
earlier study, patients who had experienced a hyper- 
tensive emergency following discontinuance of ther- 
apy were compared to a group of compliant patients. 
The dropouts were younger, had the disease for a 
shorter time. had less education. less income and were 

most often black [S]. Other studies also show a re- 
lationship between low socioeconomic status and 
compliance [29-31 J. However. when Haynes er 111. 
[ 141 studied 145 hypertensive. middle-aged male steel 
workers who were treated primarily for mild hyper- 
tension (78%; were on one medication alone) by many 
different physicians, 439; did not achieve good blood 
pressure control. Their study did not show a signifi- 
cant association between socioeconomic variables and 
compliance. By contrast. in our study. 150 patients of 
diverse age, sex, race. occupational status and income 
were included. All of our patients had moderate or 
sever.e, rather than mild, hypertension and required at 
least two different types of antihypertensive drugs. 
Also, all were treated by the same physician and 899; 
achieved good blood pressure control, Our results 
confirm a positive relationship between socioecon- 
omic factors and compliance, in patients with moder- 
ate and severe hypertension. The Hypertension Detec- 
tion and Follow-Up Program planners recognized 
some of these factors when they provided free medical 
care, free transportation and maximally supportive 
medical service to ensure good adherence to treat- 
ment for their stepped care patients [l]. 

The compliance index 

The compliance index includes five components of 
compliance that are of well established value [32-341. 
We aimed to develop a useful index of compliance 
that could be applied readily to any patient who has 
remained under continuing treatment for hyper- 
tension for 1 year or more. Compliance with every 
aspect of the regimen is important and different 
aspects are interdependent. Sackett and Haynes make 
the important observation that improved compliance 
is associated with a consistent therapist, patient satis- 
faction, increased supervision and increased regimen 
simplicity [35]. In this study, we have met all of these 
conditions. All patients were under direct care of the 
senior author and most of the patients indicated satis- 
faction with treatment. Increased supervision was 
provided for suspected noncompliant patients by 
referral to our clinical nurse specialist, especially 
those who were on complex drug regimens and those 
with difficult life situations. Patients were seen by the 
nurse at one visit and the physician at the next visit so 
that continuity of care with both the physician and 
the nurse was maintained. Since many of these 
patients had severe hypertension. it was impossible to 
achieve goal blood pressure levels without complex 
regimens. Even so. appointments were scheduled at 
convenient hours when possible, and medications 
were prescribed in twice daily doses when possible. 
Aggressive changes in medication were made to 
achieve the goal with the minimum of side effects. 
Patients with poor control received more aggressive 
stepped care regimens and a greater number of pre- 
scribed antihypertensive tablets daily as evidence that 
they were not undertreated. If the physician is not 
aggressive in the management of hypertension or the 
patient is not compliant, good blood pressure control 
cannot be achieved. 

Our compliance index was correlated significantly 
with the adequacy of’ blood pressure control. This 
supports the assertion [S-7] that noncompliance is 
the major reason for inadequate blood pressure con- 
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trol. We believe that the compliance index may be a 
useful tool in clinical research and practice. 

Life events score 

The life events score raises the possibility that dis- 
turbing life situations may affect blood pressure con- 
trol. The patient must make the decision to control 
his blood pressure, take medication as prescribed, 
monitor progress toward his blood pressure goal and 

resolve problems that impede good blood pressure 
control [36]. Disturbing life events may affect patient 

behavior that is critical to blood pressure control. 

Hypertension, which is difficult to control, imposes 

demands on the patient which may be too great to 

meet, if competing life problems exist [ 161. 

CONCLUSION 

The relationship between the compliance index and 
other factors studied. appears to offer an answer to 
the question we originally asked: why are some inten- 
sively treated hypertensive patients inadequately con- 
trolled? Some patients have inadequate blood press- 
ure control because psychological and socioeconomic 
factors affect compliance with antihypertensive regi- 
mens. These determinants of compliance may also 
operate in mild hypertension. Psychosocial and socio- 
economic factors may be useful in predicting which 
patients are most likely to suffer inadequate blood 
pressure control. 
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