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Background: Adverse events during drug therapy can
be assessed through measurement of 2 features: their
frequency and their severity. Their severity, in turn, can
be measured by assessing the distress that they cause.
Our goal was to relate the magnitude of the distress
induced by treatment with calcium-channel blocking
agents to the change in quality of life assessed through
psychosocial instruments in patients treated with
calcium-channel blocking agents, either for hyperten-
sion or for angina pectoris.

Methods: Four hundred seventy-five patients with an-
gina pectoris were randomized to double-blind treat-
ment with PPR (physiological pattern release) verapa-
mil hydrochloride, amlodipine besylate, amlodipine-
atenolol combination, or placebo. In addition, 557
hypertensive patients were randomized either to PPR ve-
rapamil or nifedipine GITS (gastrointestinal system). Both
studies were double-blind.

Results: Significant differences in treatment of angina
pectoris or hypertension, were not found between the

regimens. Overall quality of life also failed to show a
significant difference in either group. In both groups,
however, remarkable concordance was found between
the degree of distress associated with specific symptoms
and a change in quality of life. An unchanged, stable
symptom distress was associated with a significant
improvement in the quality of life of about 0.1 SD.
Improvement or erosion of symptom distress repre-
sented by 1 step was associated with a 0.1- to 0.2-SD
change. The extreme change in symptom distress was
associated with a substantially larger change in global
quality of life.

Conclusions: The magnitude of symptom distress or
relief associated with symptoms in 2 patient popula-
tions correlated strongly with a shift in quality of life.
The assessment of distress associated with symptoms
provides valuable additional information on drug
therapy.
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O NE OF the fundamental te-
nets of medicine is the
Hippocratic injunction
that we avoid doing harm.
In the case of medical

therapy, the most common harm that we
wish to avoid is symptoms that result from
our choice of treatment. When adverse
events are sufficiently severe, they lead to
discontinuation of treatment, with conse-
quent loss of the benefits that treatment
might provide.1,2 Clinical trials predict in-
adequately withdrawal from treatment in
clinical practice.3 Thus, attempts to quan-
tify the frequency of symptoms induced by
treatment, and their severity, are funda-
mental in therapeutics.4,5

The instruments used to capture and
evaluate information on symptom dis-
tress, as is the case for the instruments used
for the assessment of quality of life (QOL)
in general, require “calibration.” How much
of a change in QOL as measured by vari-

ous instruments reflects what magnitude of
shift in a person’s life? Investigators have
sought to address that question in several
ways. The change in QOL associated with
a decision to withdraw from medical therapy
provided a compelling index.6 In an alter-
native approach, the change in QOL asso-
ciated with spontaneous life events was as-
sessed prospectively: the outcome related
changes in QOL assessed by the instru-
ments used in this study to easily under-
stood standards such as loss of a job, di-
vorce, or death of a spouse.7

During a study on symptoms and the
distress associated with them in a thera-
peutic trial comparing calcium-channel
blocking agents, we made an unantici-
pated observation: There was a high de-
gree of correlation between symptom dis-
tress and changes in QOL as assessed by
an instrument package that we had al-
ready calibrated.8 As we had no a priori hy-
pothesis on this relationship in that study,
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the relationship was not developed in our original re-
port. In this report, we describe that relationship, and a
second assessment made prospectively in a second study
involving a different patient population.9 In this study, we
obtained a fresh database and compared prospectively the
findings with the original association recognized in the ear-
lier study. The fact that 2 groups of patients, one with
essential hypertension and the other with angina pectoris,
have shown an identical relationship between symptom
distress changes and QOL suggests that a fundamental
relationship is involved, which is the focus of this report.

RESULTS

EFFICACY OF RANDOMIZATION

Tables 1, 2, 3, and 4 compare the distribution of the
4 randomized treatment groups in the angina study with
respect to demographic and baseline characteristics. They
show no significant differences in the breakdown by sex,
ethnicity, employment status, initial QOL, or baseline an-
gina status. A similar baseline homogeneity was de-
scribed in the hypertension study.8

DISCONTINUATION OF TREATMENT

During active treatment, premature discontinuation was
uncommon, and the rate did not differ by treatment (18
[11.8%] in the verapamil group, 5 [3.9%] for amlo-
dipine, 14 [10.9%] for amlodipine-atenolol, and 4 [6.1%]
for placebo). Again, the findings in the hypertension study
on withdrawal from treatment were similar.8

TREATMENT EFFECTS: PSYCHOSOCIAL SCALES

Under MANOVA, the 7 psychosocial subscales showed
no significant multivariate treatment effect (P=.39) in the
angina study. The psychosocial scales also showed no
treatment-related effect under multivariate analysis in the
hypertension study.8

PHYSICAL SYMPTOMS DISTRESS INDEX

In the angina study, the 1-way MANOVA showed a sig-
nificant overall multivariate difference between the treat-
ments (P=.006). Univariate analysis subsequently dem-
onstrated significant 6-treatment effects in the angina

PATIENTS AND METHODS

The primary objective of the 2 studies was to evaluate
the efficacy and safety of PPR (physiological pattern
release) verapamil hydrochloride compared with amlo-
dipine besylate, used alone or in combination with aten-
olol in patients with chronic stable angina pectoris9 or
with nifedipine GITS (gastrointestinal system) in
patients with hypertension.8 The clinical outcomes of
both studies have been presented.8,9 This analysis deals
only with changes in QOL in relation to symptom dis-
tress or relief.

STUDY POPULATIONS

A sufficient number of patients with angina pectoris was
enrolled to ensure that a total of 475 would be random-
ized into the study. Of 832 patients who were screened at
79 centers, 475 were randomized into the double-blind treat-
ment phase. Randomization assigned 153 participants to
PPR verapamil, 128 to monotherapy with amlodipine, 128
to the amlodipine-atenolol combination, and 66 to pla-
cebo. In addition to a history of chronic stable angina pec-
toris without significant change in frequency or severity dur-
ing the 3 months before screening, entry criteria included
an age range of 30 to 80 years, ability to walk on a tread-
mill to perform an exercise tolerance test, occurrence of at
least moderate angina or anginal equivalent between 2.5
and 8 minutes after the initiation of a standard Bruce ex-
ercise tolerance test, and evidence of a coronary ischemia
from the exercise tolerance test.

In the hypertension study, 557 patients were random-
ized to either PPR verapamil (276 patients) or nifedipine GITS
treatment (281 patients), as described in detail.8 The entry
criteria in this study involved a seated systolic blood pres-
sure without treatment between 140 and 190 mm Hg or a

seated diastolic pressure between 90 and 115 mm Hg. After
a placebo run-in, patients were randomized to treatment with
either PPR verapamil or sustained-release nifedipine.

PROTOCOL SEQUENCE

In the angina study, a 2- to 4-week single-blind placebo
lead-in involved return to the clinic every 7 ± 2 days for 4
baseline visits.9 The patients were then randomized to ac-
tive double-blind treatment for 4 weeks.

During that interval, they had office visits at the end
of week 2 and at the end of week 4. On completion of study
participation, the patients received treatment for their an-
gina in accord with the clinical judgment of the respon-
sible physician.

In the hypertension study, the protocol sequence dif-
fered in that active, double-blind treatment was main-
tained for 12 weeks rather than 4 weeks, and that visits for
QOL assessment were made at 5 intervals, rather than 4,
as described in detail.8

QOL MEASUREMENTS

Procedures and instruments used in this study were similar
to those previously used.6-8 At each study center, a specifi-
cally trained office employee proctored the battery of pa-
tient self-administered questionnaires. The battery included
assessment of several psychosocial measures (anxiety, loss
of behavioral or emotional control, depression, “emotional
ties,” general positive affect, general health status, and vital-
ity) and a physical symptom distress index. This index con-
sisted of 73 items, including 2 that were not used in the pres-
ent analysis because they applied only to men. The
questionnaire presented a list of symptoms associated with
hypertension, angina pectoris, or side effects from all of the
drugs used. Each question asked the respondent, “Have you
had this symptom at all in the past month?” The respondent
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study, all of borderline significance. The univariate dif-
ferences among the treatment groups are listed in
Table 5.

RELATIONSHIP BETWEEN CHANGE
IN PHYSICAL DISTRESS AND CHANGE

IN PSYCHOSOCIAL QOL

There were 5 possible distress level transitions: none to
extreme; 1 step worse; no change; 1 step better; and ex-
treme to none. In the Figure, changes in the Rand MHI
in SDs are described in relation to changes in reported
symptom distress for the angina study (top) and for the
hypertension study (bottom). For each change in MHI,
the data are presented in units of the unadjusted sample
SD of the index since the preceding visit. The size of the
confidence interval reflects the number of individual val-
ues, which was largest in the “no change” category, was
smaller but still substantial in the 1-step-better and 1-step-
worse categories, and ranged from only 100 to 200 cases
in the none-to-extreme and extreme-to-none catego-
ries. An identical set of relationships is evident in both
studies. In both studies, no change in reported symp-

tom distress was associated with a significant improve-
ment in the MHI of about 0.1 SD. In both studies, im-
provement or erosion of symptom distress represented
by 1 step was associated with a change of 0.1 to 0.2 SD.
The extreme change in symptom distress in each study
was associated with a substantially larger change in the
MHI.

Intuitively, one would expect the highly correlated
subscales in the MHI to be associated with symptom dis-
tress in much the same way as their composite. As also
shown in the Figure, that anticipation was reflected in the
findings. In the no-change group in both studies, all 5 sub-
scales showed a positive shift. In both the 1-step-better and
1-step-worse categories and in the extreme changes, there
was complete accord within the 5 subscales. Emotional
ties appeared to change least, especially at the extremes,
but no other pattern was discernible.

The primary efficacy outcome was the subject of
previous detailed reports.8,9 In general, all treatments
improved angina pectoris. The QOL and symptom dis-
tress relationships described in the 2 studies were inde-
pendent of relief of angina pectoris or blood pressure
control.

was to circle a number between 0 (didn’t have it at all) and
5 (yes, and it has bothered me extremely).

The psychological scales included the 5 subscales of
anxiety, loss of behavioral or emotional control, depres-
sion, emotional ties, and general positive affect from the
Rand Mental Health Index (MHI). Seven other items out-
side the MHI published by Dupuy10 provided 2 additional
subscales (general health and vitality).

In the angina study, QOL assessments were made at
entry, at the end of the baseline placebo run-in interval,
and at 2 weeks and 4 weeks of active study with a random-
ized drug. In the hypertension study, the battery of instru-
ments was administered 5 times: at the time of initial en-
rollment in the study, to acclimate the subject to the testing
procedure; at the end of the placebo washout; at the comple-
tion of the study or at the time of dropout; and at 4 and 8
weeks after starting treatment.

To assess the global QOL at baseline, we used “Cant-
ril’s ladder.”11 In this global QOL instrument, a visual ana-
log scale is used in the vertical, rather than horizontal, ori-
entation. A 10-rung ladder replaces the usual response line.
The participant is asked to grade their current QOL on the
ladder. Standing on the ground (0) represents the worst QOL
that one could imagine. Standing on the top rung of the ladder
(10) represents the best QOL that can be imagined, and can
only be sustained for a short time. Standing on the middle
rung (5) represents “the average QOL in your community,”
without further definition. Because baseline QOL can act as
a determinant of QOL during treatment,7 we administered
Cantril’s ladder at baseline to provide an alternative to the
instruments used for therapeutic evaluation to block for base-
line effects.

STATISTICAL ANALYSIS

Sample sizes in both trials were designed to accommodate
the needs of the main efficacy assessment. In the angina

study, the assessment was based on the change from
baseline in symptom-limited exercise measured via the
exercise tolerance test. The goal was to provide approxi-
mately 90% power to detect a true mean difference of
0.64 minute (38.4 seconds) between placebo and each of
the 3 active treatment groups without adjustment for a
multiplicity of testing. In the case of the hypertension
study, sample size was predicated on the provision of at
least 90% power to detect a between-group difference of
3 and 5 mm Hg in diastolic and systolic blood pressure,
respectively.

The efficacy analysis was conducted on an intention-
to-treat basis, with missing values being handled by
means of the “last observation carried forward” method.
Efficacy analysis was conducted by means of analysis of
variance with baseline value, treatment, and center
included in the model. Sample size was not computed to
ensure any predetermined level of power in the QOL
analysis.

The QOL analysis was conducted on an intention-
to-treat basis. To be included in the analysis, the patient
had to have a valid baseline and end-point QOL assess-
ment. Treatment effects on baseline to end-point change
in QOL were measured by 2 multivariate 1-way analyses
of variance (MANOVAs), one for physical symptom dis-
tress and one for the psychosocial index. Pillai’s trace
statistic was used as an exact test of the multivariate sig-
nificance in each analysis.12 If a main MANOVA detected
an overall multivariate effect, the associated univariate
effects were analyzed. The foregoing MANOVA also was
repeated as a 2-way factorial analysis of treatment and
dropout on symptom distress and psychosocial well-
being. In addition to performing a MANOVA on the
change score, a similar MANOVA was performed on the
QOL questionnaires at the conclusion of the study in a
cross-sectional analysis. All QOL analyses were imple-
mented in SPSS.13
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COMMENT

The primary hypothesis underlying this report involved a
possible relationship between changes in the magnitude of
distress associated with a number of physical symptoms
and changes in QOL as assessed by the Rand MHI.14 This
relationship was noted, but not developed, in one study8

and became the primary hypothesis in a follow-up analo-
gous study. The disease under treatment was hyperten-
sion in the first study and angina pectoris in the second.
The remarkable accord in the relationships identified in the
2 studies indicates that the cardiovascular process under
treatment made little or no contribution to the relation-
ship. We had argued that antihypertensive therapy can erode

QOL through 2 mechanisms: a direct effect on mood, as
in the case of central nervous system–active agents and
b-blockers, and an indirect action based on physical symp-
toms, as in the case of calcium-channel blocking agents.8

The range of symptoms identified in these studies, includ-
ing ankle swelling, headache, constipation, facial flush-
ing, and awareness of one’s heartbeat, are those widely as-
sociated with calcium-channel blocking agents and come
as no surprise.

In an earlier study in which we attempted to cali-
brate QOL instruments, including the MHI, through the
prospective and systematic assessment of life events, we
made an observation immediately relevant to the find-
ings in this study.7 The threshold change in QOL that

Table 1. Baseline Characteristics of Patients*

Treatment
PPR Verapamil

Hydrochloride (n = 146)
Amlodipine

Besylate (n = 119)
Amlodipine and

Atenolol (n = 124) Placebo (n = 68)

Sex, M 72.1 76.9 76.4 80.3
Race

White 83.6 88.2 87.9 93.5
Black 7.5 5.9 6.5 3.2

Marital status
Married 74.0 74.4 72.8 71.0
Widowed 15.1 9.1 8.8 3.2
Divorced 8.2 14.0 12.0 22.6

Work status
Retired 62.8 68.3 62.6 58.1
Full-time worker 24.1 15.0 20.3 22.6
Part-time worker 8.3 11.7 9.8 8.1
Unemployed 4.8 5.0 2.3 11.3

Education
None 0.7 1.6 1.6 6.2
No high school diploma 22.6 15.0 19.2 24.6
High school diploma or equivalent 28.8 33.9 28.8 29.2
Some college 25.3 32.3 24.8 24.6
Bachelor’s degree 11.0 8.7 11.2 7.7
Graduate or professional degree 11.6 8.7 14.4 7.7

Income
0 3.4 1.6 4.0 4.6
,$15 000 28.8 26.0 4.0 4.6
$15 000-39 999 43.2 40.9 36.0 44.6
$40 000-79 000 17.1 25.2 28.0 20.0
$80 000-149 999 6.8 4.7 5.6 3.1
$$150 000 0.7 1.6 0.8 0

*Data are given as percentage of patients. PPR indicates physiological pattern release.

Table 2. Baseline Quality-of-Life Values

PPR Verapamil
Hydrochloride, Mean (SD)*

Amlodipine
Besylate, Mean (SD)

Amlodipine + Atenolol,
Mean (SD) Placebo, Mean (SD)

Anxiety 81.24 (15.80) 79.40 (16.52) 81.10 (41.43) 80.37 (16.51)
Loss of behavioral or emotional control 87.24 (11.99) 86.15 (12.37) 88.30 (10.56) 87.69 (11.69)
Depression 84.74 (18.13) 82.93 (17.63) 85.94 (15.85) 84.04 (16.75)
Emotional ties 78.84 (25.63) 72.32 (24.99) 76.67 (24.75) 77.08 (25.72)
General positive affect 69.26 (17.38) 65.55 (19.33) 69.55 (17.16) 68.19 (15.51)
General health status 74.24 (17.28) 70.56 (18.24) 74.55 (16.43) 70.21 (16.35)
Vitality 68.81 (16.31) 65.84 (19.02) 70.40 (16.51) 68.54 (15.38)
Psychological well-being 71.04 (16.88) 66.78 (18.79) 70.70 (16.43) 69.31 (15.70)
Psychological distress 64.07 (13.99) 82.49 (14.21) 84.54 (12.48) 83.57 (13.67)
Mental Health Index 79.62 (14.04) 76.97 (14.91) 79.67 (13.06) 78.55 (13.40)

*PPR indicates physiological pattern release.
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appeared to be clinically significant was evidenced by a
change in measured QOL of about 0.1 SD—the same mea-
sure as the change assessed with a single step in physi-
cal symptom distress defined in this study.

In our earlier study, this level of erosion of QOL ap-
proximated that which occurred with concern about one’s
job. Larger changes, from 0.2 to 0.4 SD, were associated
with larger and more important life event changes, such
as loss of one’s employment, divorce, or death of a spouse.
Whether the none-to-extreme change in physical symp-
tom distress is associated with a QOL change that truly
matches the impact on one’s QOL of divorce or death of
a spouse cannot be answered from the data in this study.
Given the language in the instruments, it would come

as no surprise that they lack precision at the extreme. An-
other new observation in this study was the relative sym-
metry between improvement and erosion of QOL. In our
earlier study7 that used life events as the index, there were
too few positive events with which to assess improve-
ment in QOL, although there were an ample number for
the assessment of erosion of QOL. In this study, improve-
ment and increase in symptoms occurred symmetri-
cally, and improvement in QOL followed symmetri-
cally. These are the first data in the QOL area, we believe,
to demonstrate that symmetry.

One implication for these findings involves power
calculations for future studies. In our earlier study, we
pointed out how many studies in this field were under-

Table 4. Proportion of Patients With Angina and 1.0-mm
ST-Segment Depression at Baseline and at the End
of the Study

1.0-mm
ST-Segment
Depression

No. (%)

PPR Verapamil
Hydrochloride*

(n = 148)

Amlodipine
Besylate
(n = 129)

Amlodipine
+ Atenolol
(n = 131)

Placebo
(n = 66)

At baseline
(P = .67)

Yes 1 (1) 0 (0) 1 (1) 0 (0)
No 147 (99) 129 (100) 130 (99) 66 (100)

At study end†
(P,.001)

Yes 84 (57) 62 (48) 72 (55) 21 (32)
No 49 (43) 59 (52) 52 (45) 42 (68)

*PPR indicates physiological pattern release.
†At study end, 133 patients remained in the PPR verapamil group; 121, in

the amlodipine group; 124, in the amlodipine plus atenolol group; and 63, in
the placebo group.

Table 5. Multivariate Analysis of Variance: 71 Symptom Distress Change Scores by Treatment for 6 Symptoms
With Significant (P,.05) Univariate Treatment Effects

Symptom Treatment* Mean SD No. of Patients

Slow heartbeat PPR verapamil hydrochloride −0.284 1.173 138
Amlodipine besylate 0.146 0.764 119
Amlodipine + atenolol −0.130 1.144 123
Placebo 0.136 0.762 64

Difficulty completing the sex act PPR verapamil −0.140 0.605 138
Amlodipine 0.037 0.617 119
Amlodipine + atenolol −0.111 0.563 123
Placebo 0.155 0.645 64

Nocturia PPR verapamil −0.299 0.975 138
Amlodipine 0.029 0.944 119
Amlodipine + atenolol 0.042 0.788 123
Placebo 0.107 0.813 64

Light-headedness PPR verapamil −0.122 0.907 138
Amlodipine −0.028 1.156 119
Amlodipine + atenolol 0.183 0.947 123
Placebo 0.193 0.815 64

Shortness of breath PPR verapamil 0.198 0.948 138
Amlodipine 0.402 0.910 119
Amlodipine + atenolol 0.069 0.982 123
Placebo 0.227 0.824 64

Constipation PPR verapamil −0.675 1.386 138
Placebo −0.076 0.698 64

*PPR indicates physiological pattern release.

Table 3. Initial Quality-of-Life Distribution: Cantril’s Ladder*

Quality
of Life

% of Responses

PPR Verapamil
Hydrochloride†

Amlodipine
Besylate

Amlodipine
+ Atenolol Placebo

0 (Worst) 2.1 2.6 0.0 1.7
1 0.0 0.9 0.0 0.0
2 2.1 3.4 0.8 1.7
3 2.1 2.6 3.3 3.4
4 4.9 7.7 9.9 8.5
5 (Average) 31.5 32.5 29.8 33.9
6 7.0 11.1 10.7 13.6
7 11.9 12.8 14.0 6.8
8 21.0 13.7 20.7 16.9
9 5.6 5.1 5.8 8.5
10 (Best) 11.9 7.7 5.0 5.1
Total 100.0 100.0 100.0 100.0

*Pearson x2 = 22.64; P = .83.
†PPR indicates physiological pattern release.
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powered, from the perspective of a 0.1- to 0.2-SD change.7

At the conventional level of 0.90 confidence and a com-
monly chosen level of 0.80 power, the sample size re-
quired for a single comparison of means would be 199
respondents divided equally between 2 randomly drawn
samples from a large population. If one requires bal-

ance, confidence, and power each at 0.95, the required
sample size increases to 325.

The improvement in QOL as assessed by the MHI
on psychosocial characteristics in patients in whom there
was no change in physical symptom distress is intrigu-
ing and currently unexplained. Although it was not as-
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Top, Relationship between change in symptom distress during drug treatment of angina pectoris and accompanying change in quality of life in units of SD.
Note the concordance between the subscales of each cohort. Bottom, The relationships were essentially identical in a study in which hypertension treatment
was the goal.
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sociated with treatment, not differing during the pla-
cebo or active treatment phase, it might reflect a placebo
effect. An alternative possibility is familiarity with the in-
struments, or increasing optimism as a study evolves. The
incorporation of a large parallel placebo group in future
studies should help to clarify this issue.

Although it is widely recognized that the subscales
in the MHI are highly correlated, the remarkable con-
cordance in the pattern of response was not anticipated.
With each step of shift in symptom distress, all 5 sub-
scales in the MHI showed a directionally identical and
quantitatively similar shift. Indexes of anxiety and de-
pression were the most robust, and emotional ties showed
the least change. Presumably, either physical symptoms
have a larger influence on one’s mood than on one’s feel-
ing of being loved or emotional ties are more difficult to
measure.

Assessment of the frequency of symptoms is a
standard in therapeutics, but assessment of the severity
of a symptom is much less common. Another outcome
of this study is that assessment of severity, at least as
performed in this study, carries substantial information.
In the present studies, traditional psychosocial QOL
indexes showed no treatment effect. Although the term
validity is widely used in the psychosocial area, much of
the validation is statistical or technical, reflecting pri-
marily internal consistency, and does not ascertain
whether an instrument is adequate to the task.15-18 The
instruments used in the present study have been vali-
dated by application in a series of investigations. In a
comparison of captopril, propranolol hydrochloride,
and methyldopa, a similar package of instruments
showed a QOL profile that paralleled withdrawal rates
and symptom patterns.19 In a comparison of atenolol
with nifedipine, the QOL assessment predicted the
dropout rate.6 We made a similar finding in the earlier
study comparing PPR verapamil and nifedipine GITS.8

In a comparison of captopril and enalapril, a strong cor-
relation was shown between QOL changes with treat-
ment and the simultaneous occurrence of spontaneous
life events coded prospectively.7 This study provides a
strong confirmation and extends these observations to
the domain of physical symptoms. The threshold for a
shift in physical symptoms, as in the case of psychoso-
cial indexes, was 0.1 SD. By the use of a full range of
instruments, the physical symptom distress index was
significantly related to treatment and predicted dropout
rate.8

We conclude that the physical symptom distress in-
dex is a sensitive technique for assessing the influence
of cardiovascular treatment on QOL. In studying treat-
ment effects on QOL, both the distress specifically asso-
ciated with physical symptoms and the change in psy-
chosocial factors should be evaluated. The distress
associated with specific symptoms escapes the ambigu-
ity that is implicit in the assessment of QOL.20
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