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Patient compliance with treatment regimens has been a concern
of both researchers and clinicians. Research studies on compli-
ance have generally originated in large city clinics and teaching
institutions. The results paint a dismal picture. The question is,
are the compliance percentages found in the literature applicable
to the hypertensive population in the semirural Midwest who
receive long-term care from their family physician?

This study was carried out in the practices of seven mid-
western family physicians. The 291 patients in the study had a
mean compliance percentage of 87 percent. By-product data
indicate that outcome results were good.

Research on compliance traditionally has conceived of the
problem in large part as one of defective behavior by both the
patient and the health care system. The physician-patient rela-
tionship in a family practice should contribute to better medica-
tion compliance. In this study semirural patients with hyperten-
sion who receive continuing care from their family physician
had better compliance than national figures suggest it should

have been.

One fundamental component of medical prac-
tice is the patient’s cooperation with the treatment
regimen proposed by his or her physician. Physi-
cians assume their patients are compliant, and few
like to admit to having patient adherence problems
in their own practices. Most physicians feel the
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compliance figures in the literature apply to pa-
tients in some other clinic. No one likes to admit
there is a lack of patient esteem for his manage-
ment plan. But the truth is, there are patients who
display little respect for that quintessence of
health care activity, the prescription. According to
studies in metropolitan centers, approximately
one third of patients do not have their antihyper-
tension prescriptions filled, and only one half of
the rest take the medication as directed.12 In the
experience of one of the authors, however, patient
compliance observed in an essentially rural mid-
western practice did not seem to agree with the
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compliance figures quoted by most investigators.

The research question initiating this study was
as follows: Are the compliance percentages in the
literature applicable to patients with hypertension
in the semirural Midwest who (1) receive long-
term care from their family physician, and (2) pur-
chase their own medication (with little help from
third-party payers)?

Literature Review

According to Dunbar and Stunkard,3 compli-
ance should be recognized as one of the most seri-
ous problems facing clinicians today. Medication
cannot help if the patient does not take it. They list
five common errors in adhering to drug regimens:
(1) complete failure to follow the regimen, (2) im-
proper dosage schedules, (3) missed doses, (4) in-
creasing or reducing the doses or daily number of
doses, and (5) miscellaneous errors, such as taking
medication for the wrong purpose, taking outdated
drugs, or taking more medication than the physi-
cian realizes. All methods for testing compliance
suffer from an inability to measure one or more of
these mistakes, yet each of the methods that have
been utilized to measure adherence has some ad-
vantages and some specific disadvantages. Patient
interviews are inexpensive and easy to do, but
their validity depends on the skill of the inter-
viewer and on patient honesty. Patient interviews
are not so effective as pill count according to
Haynes et al.4 Pill counts, like patient interviews,
are simple to do, but the evidence suggests that
they overestimate adherence compared with the
use of urine markers.5Biochemical markers, how-
ever, provide inaccurate information on the degree
of adherence because of individual differences in
rates of absorption. Blood and urine tests tell little
more than what medication was taken during the
period before the specimen was collected. Adher-
ence over time is not measured.6 Daily records in
patient diaries to assess treatment are popular, a
result in part of their effectiveness in helping pa-
tients take more responsibility for their own care.
This method has been useful for some time in die-
tary regimens. Its usefulness in medication compli-
ance studies is being investigated.7

It is tempting to use outcome to measure com-
pliance, since successful outcome is the physi-
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cian’s ultimate goal. Individual variation in
response to treatment, however, limits the useful-
ness of outcome as an assessment of compliance
The relationship between adherence and outcome
is by no means understood.89 Physician assess-
ment of patient adherence is no better then
chance.10 If anything, clinicians tend to overesti-
mate adherence.

Obviously, a reliable measurement of conpli-
ance has yet to be devised. The method used in
this study has not previously been described. I
assumes that patients who continue buying pills
take them. As are pill count, patient interview, ad
daily record, this method is inexpensive and essy
to use. Its advantage is that the patient is unaware
of the study and thus his adherence is not apt toke
biased by desire to impress the clinicians. The dis-
advantages are that the patient could conceivably
continue buying the medication to please his
long-time family physician but throw them anay
rather than take them, or more likely, take them
but not follow directions correctly.

Methods

This one-year prospective study examined tre
compliance behavior of patients on antihyperten-
sive medication in several semirural midwestem
communities.

Ten family physicians, located in towns varying
in population from 700 to 8,500, were asked to
participate. Seven physicians agreed, and of these,
five dispensed medication from their office be-
cause there was no local pharmacy (Table 1).

All new and old patients with hypertension on
medication were included in the study as they
came to the office. The participating physicians
diagnosed hypertension that needed treatment in
those patients who had a consistent diastolic blood
pressure over 90 mmHg. The number of abnormal
readings required to make such a diagnosis varied
among the practices. Patients who purchased only
one supply of medication during the study were
excluded from the sample (n = 16) because there
was no way to calculate their compliance. These
well-controlled patients came in for follow-up ad
medication about once a year.

A designated person in each office recorded the
demographic information and the date of each visit
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for hypertension, the names and numbers of drugs
dispensed or prescribed, directions for their use,
and the blood pressure reading.

The three pharmacies in the large town also
kept records of the prescriptions filled and refilled
for each patient during the one-year study period.
Eleven patients from the prescription-writing
practice (two physicians) did not fill their pre-
scriptions at one of the three local participating
pharmacies and were not included in the sample
because there were no data from which to calculate
their compliance. Dates and numbers of pills dis-
pensed were recorded by the three participating
pharmacists. This was a state-of-the-art study, and
physicians were not asked to follow any special
treatment, blood pressure recording technique, or
record-keeping protocol that would interfere with
their usual practices. The patients were unaware
of the study. There were no special blood levels or
pill counts that would bias their compliance behav-
ior in any way.

When applicable, chi-square tests with correc-
tion factor and t tests were used to analyze the
data. Comparisons were considered statistically
significantly different if a P level of .05 or less was
computed.

The method of measuring compliance devised
for this study was based on the following prem-
ises: (1) drugs bought and paid for by semirural
and rural midwestern people are taken; and (2)
refills purchased on schedule indicate adherence
to the physician’s directions. This method is con-
sidered to be comparable to measuring compliance
by pill counts or blood levels. Since patients in
this study were unaware of the study, their com-
pliance behavior was not influenced by artificial
constraints.

Each patient’s compliance percentage was de-
termined by dividing the number of pills that the
patient purchased by the number of pills he or she
required during the study period. The medication
having the lowest patient compliance was used in
calculating the compliance percentage for each
patient on multiple medications. For example, ifa
patient refilled his hydrochlorothiazide prescrip-
tion on time but not his methyldopa, only the
methyldopa compliance percentage was used. The
patient’s first day in the study began with his first
purchase of pills and closed on the date of his last
refill, so that the last pills purchased were not in-
cluded in the total pill count. The mean number of
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days in the study was 272.3 days. The 291 individ-
ual compliance percentages were then used to cal-
culate the mean compliance percentage for the
entire group (86.6 percent).

The patients in this study purchased their pills
with minimal help from third-party payers (Table
1). Insured patients were reimbursed for a prear-
ranged percent of drug costs by filing completed
insurance forms.

Results

The mean age of the sample was 63.2 years;
37.5 percent were male with a median weight of
186 Ib, and 62.5 percent were female with a median
weight of 160 Ib. Fifty-three percent were farm
dwellers, and 47 percent lived in towns. Five phy-
sicians in the small nonpharmacy towns dispensed
the medication to 82 percent of the sample, while
18 percent of the sample received prescriptions
from the two physicians in the larger town. The
mean diastolic blood pressure during the study
was 83.7 mmHg. Patients had adequate pills 234.3
days out of the mean required 272.3 days (Table 2).

Table 3 compares several factors that were in-
cluded in the study and gives the compliance per-
centage for each. Pills taken on a 1,2, 3, or 4 times
a day dosage schedule might be the same medica-
tion or multiple medications. As Table 3 indicates,
taking pills three or more times a day was the only
measured factor that significantly affected compli-
ance. The mean compliance was 86.6 percent
(n = 291). Falling below this mean were 101 pa-
tients (34.7 percent), whose mean compliance as a
group was 68.6 percent. Those above the 86.6 per-
cent mean (n = 190) had a compliance of 95.1 per-
cent. The complications reported were strokes,
congestive heart failure, or myocardial infarction,
but no deaths were recorded.

Outcome blood pressures were recorded for 284
patients. Blood pressure readings were not avail-
able in seven patients.

The type of regimen affected compliance and
caused a significant difference in treatment out-
come. Of those patients who took medication once
or twice daily, 78 percent had diastolic blood pres-
sure of 90 mmHg or less, and of those patients who
took medication three or four times daily, 63 per-
cent had a diastolic blood pressure of 90 mmHg or
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Table 1. Demographic Information of Participating Practices

Prescription

Number of Writer
Town Physicians or Town
Number in Practice Dispenser Size
1 1 Dispenser 700
2 1 Dispenser 1,000
3 2 Dispenser 1,000
4 1 Dispenser 900
5 2 Writer 8,500

Table 2. Demographic Data of Sample

Mean age (yr) 63.2

Mean diastolic blood pressure (mmHg) 83.7

Mean number of times medication 51
purchased

Mean number of days with adequate 234.3
medication

Mean number of days medication was 272.3
required

Male median weight (Ib) 186.0

Female median weight (Ib) 160.0

less. Weight and smoking significantly affected
treatment outcome (Figure 1).

When compliance is related to outcome, the re-
sults tend to agree with Sackett et al,9 who state
that a compliance of at least 80 percent should
achieve a positive outcome from an antihypertens-
ive medication treatment regimen. In this study,
75 percent of the patients had a compliance of at
least 80 percent (Table 4). Table 5 looks at out-
come in relationship to compliance, where gener-
ally the compliant patients had a better outcome.
Statistical analysis using the chi-square gives a P
value of .0506. Seventy-eight percent of the 219
patients who achieved goal blood pressure were at
least 80 percent compliant. Two hundred twelve
patients had an 80 percent compliance rate, and 80
percent of these achieved goal blood pressure,
whereas 68 percent of the 72 patients with a lower
compliance achieved goal blood pressure. Even
though there was no significant difference in
compliance between the sexes, significantly more
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Percentage of
Patients with

Years in Patients Third Party
Practice in Study Payer
35 114 35
8 55 5
15 34 10
c
21 36 10
13 52 5
3

Table 3. Compliance Percentage by
Study Factors

Compliance

Factor No. percentage
Male 109 8.7
Female 182 871
Dispense 239 86.3
Write prescription 52 87.9
Below median weight 123 874
Above median weight 121 854
No complications 251 86.9
At least 1 complication 40 84.6
Medication taken daily or 262 87.5¢
twice daily
Medication taken three or 29 78.0
four times a day
Nonsmokers 260 87.0
Smokers 31 829

Andicates significant difference

women than men had diastolic blood pressure
under 90 mmHag.

Discussion

Determining the compliance of patients to ati-
hypertension regimens in a family practice was te
primary purpose of this study. Outcome resuts
were recorded as the state of the art in practices
of seven different physicians. The results ae
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Table 4. Cumulative Table of Patient Compliance

Compliance

Percentage Number of
Interval Individuals
95-100 126
90-94.9 43
85-89.9 25
80-84.9 23
75-79.9 13
70-74.9 16
$69.9 45

presented with the realization that the design for
future prospective studies of blood pressure out-
come would need the following changes: (I) in-
clude only newly diagnosed hypertension patients,
(2) give criteria used for diagnosis of hypertension,
(3) standardize the method of blood pressure
measurement, (4) control for age of patient, (5)
follow up on patients who drop out of treatment,
and (6) determine goals of treatment for physicians
collecting the data.

The mean diastolic blood pressure of 83.7
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Percentage Cumulative
Sample Percentage

43 43

15 58

9 67

8 75

4 79

6 85

15 100

mmHg for this sample (n = 284) indicates good
control compared with pretreatment blood pres-
sures of greater than 90 mmHg. A compliance per-
centage better than 80 percent produced a better
outcome than the results of the study noted above
by Sackett et al."" As shown in previous studies, a
complicated regimen resulted in significantly
poorer compliance and outcome. This effect on
compliance supports the practice of prescribing
medication that can be taken once or twice a day.
A more complicated dosage schedule would imply
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Table 5. Compliance and Outcome

No. of No. of
Individuals Individuals
with Diastolic with Diastolic
£90 mmHg > 90 mmHg

Individuals with 170 42
compliance * 80%
Individuals with 49 23

compliance < 80%

X2=3.822, df= 1, P= .0506

that the hypertension was more difficult to con-
trol, which could be another explanation why out-
comes were significantly different.

There is no good explanation for the difference
in outcome between the sexes in spite of similar
compliance. The discrepancy may be a reflection
of the severity of the hypertension when first diag-
nosed, or it could indicate that men with hyper-
tension generally do not respond as well to medi-
cation. That there are many elderly widows in
small midwestern communities could well explain
both the mean age of the sample (63.2) and the
five-to-three ratio of women over men.

The mean weight of the sample, 186 Ib for men
and 160 Ib for women, supports the impression
that obesity is endemic in lowa. The less favorable
blood pressure outcome in the portion of the sam-
ple above the mean weight could be the result of
using the wrong-sized cuff. Further investigation
might find other reasons for this significant differ-
ence in outcome in the face of similar compliance
percentages.

The marked preponderance of nonsmokers over
smokers (89 percent and 11 percent, respectively)
is encouraging, a result of successful patient edu-
cation by the physician and office staff. Even
though there were no compliance differences be-
tween smokers and nonsmokers, there was a sig-
nificant difference in outcome (Figure 1).

During a 24-year practice in a small midwestern
town, it has been the authors’ impression that
adherence studies in metropolitan clinics did not
reflect the way all patients cooperated with treat-
ment plans. The results of this study confirm that
impression.

Five characteristics described in the literature
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as favorable to good adherence are usually presen
in a family practice:

1. The extent to which the patient obtains ae
port from family members determines his cj
ance. Most studies show greater adherence aroe
patients whose families are supportive. 1L This re
lationship between family members can essily ke
used as a management tool in a specialty inwhh
the entire family may be in the practice. Thefam'
ily physician, especially in a rural setting, fre
guently cares for three or four generations inae
family.

2. The patients’ satisfaction with the care tey
receive from their physician influences their at
herence.12 Since the patients in this sample cud
choose from a number of physicians, it may ke
assumed that they were satisfied with their care

3. One of the most consistent findings for keter
compliance is seeing the same clinician at eah
appointment.13 Such continuity was obviously te
case in the three solo practices studied. Inthe o
partnership practices each physician regularly saw
his own cadre of patients, particularly those with
chronic diseases such as hypertension.

4. Clinicians in private practice usually dian
better compliance than those in a clinic tting,
explained in part by long-term relationships ad
the continuity of care.X4 Clinician lateness ad
block scheduling systems increase waiting tine,
which can have an adverse effect in large dinc
settings. The five practices studied are mareged
with a minimum of waiting time.

5. Positive identification with the clinic i
encouraged by a warm positive environment intre
office.13 As a rule most patients from a sl
community continue to obtain care from the s
family physician for many years, and there tencs
to be little turnover in office staff. The staff kow
how to cope with patients because over the years
they have become acquainted with their specia
needs and idiosyncrasies.

Given these characteristics, then, it is not su-
prising that the compliance percentage in ths
sample (86.6 percent) is better than those percent-
ages usually reported from large medical centers
(35 to 50 percent). Furthermore, good outcomes
should be expected (77 percent in this study).

There are, of course, other factors that con-
tribute to the patient’s ability or inability to follow
directions in any kind of practice situation. Dur+
bar and Stunkard3 included among these the p
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tient’s comprehension and recall of physician’s
directions, the complexity of the regimen, and
alarming or unexpected side effects.

Compliance studies and practice experience
alike suggest that health care would be improved if
physicians would make themselves aware of their
patients’ compliance. Where problems are de-
tected or suspected, a number of remedial steps
could be considered. The physician should recon-
sider his management regimen when good compli-
ance does not result in a good outcome or if poor
compliance still has good results. The physician
could seek out the specific factors involved in a
patient’s poor compliance habits and discuss them
with the patient. This investigation should lead to
a better understanding of the reasons the patient
has come for treatment and his attitude toward
taking medicine. The clinician can also convey to
the patient the rationale for the treatment plan.
Regimen adjustments based on discussion and
mutual agreements will give the patient a sense of
the clinician’s interest in his welfare and a feeling
that the treatment plan is a joint venture. People
are prone to be more interested in plans they
understand and help develop.

There is probably no single ideal method to
study patient adherence to drug regimens. The ap-
propriateness of any method to any patient popu-
lation is affected by geographical area, cultural dif-
ferences, type of practice or clinic, and prevalent
means of payment for medication. The method
used in this study is applicable to patients in pri-
vate practice who purchase their own medication.
This method of measuring adherence could be
used by clinicians who have a good working rela-
tionship with the pharmacies their patients fre-
guent. Information could be shared by chart or
computer whereby the number of pills purchased
could be compared with pills ordered. (The dis-
pensing physicians already have this record in
their offices.)

The results of medical studies in general and
adherence studies in particular are often not appli-
cable to private practices. In lowa, for example,
lout of 1,000 (0.1 percent) people seeking medical
care are eventually referred to a tertiary care med-
ical center, yet more than 90 percent of the medi-
cal literature emanates from such centers. Such a
sample could produce biased data. The continuing
development of a body of knowledge appropriate
to primary care practice is a challenge to all pri-
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mary care specialties and to family practice de-
partments in particular. The accumulation of data
that will describe the process of family practice
must come from practicing family physicians as
they care for patients in their office. Research in
such a setting is essential to improving the quality
of health care for the greatest number of people.
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