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A brief, simple intervention designed to increase the adherence of female patients to 
their physicians’ recommendations for screening mammograms was tested in several 
midwestern sites. Compared with a control group in which women were examined, 
told about mammography, and instructed to make an appointment for themselves, 
an intervention that scheduled appointments for women on the spot and followed up 
with a reminder postcard increased adherence at every site. Such an intervention, if 
implemented on a wide scale, would augment the value of screening mammography 
in controlling breast cancer. J Fam  P ract 1990; 30:542-547.

Authorities estimate that this year 150,000 American 
women will have invasive breast cancer diagnosed, 

and that 44,000 women will die of the disease.1 Recent 
statistics show that one out of every 11 women in the 
United States will, at some time in her life, develop breast 
cancer. Considering both the severity and prevalence of 
this disease, methods for its control have become a pri
mary concern for medical researchers.

There is a growing consensus that screening mammog
raphy is one of the most effective ways to reduce breast 
cancer mortality.2-4 Screening mammography is under
utilized, however, despite numerous pleas in the profes
sional and lay press. It is estimated that only 31% or fewer 
women in the target groups for breast cancer screening 
have ever had a mammogram.5 According to one study,6 
fewer than one half of this country’s primary care physi
cians had ever referred an asymptomatic patient with no 
history of cancer for screening mammography. Such un
derutilization diminishes the effectiveness of screening 
mammography in reducing breast cancer mortality.

Underutilization results from reluctance on the part of 
physicians to recommend screening mammography7-8 as 
well as a reluctance on the part of patients to adhere to
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such a recommendation.9-11 In turn, these factors can be 
traced to historical issues, such as radiation dose levels, as 
well as contemporaneous concerns such as fear of cancer, 
and the effectiveness, convenience, cost, and discomfort 
of the examination itself. Previous mass media accounts 
detailing alleged dangers or painfulness of the test are 
thought to bias patient and physician alike.

Curiously, the literature is sparse on factors influencing 
a woman’s adherence to a referral for screening mammog
raphy. Is it sufficient for a physician to recommend a 
screening mammogram for patients to follow through; 
The evidence shows that patient adherence to screening 
mammography recommendations cannot be taken for 
granted. Lane12 examined family practice residents’ refer
rals for screening mammograms during a 2.5-year period 
Among women for whom there were no physical findings 
on breast examination, fewer than 30% obtained the rec
ommended mammogram. Cummings et al7 found that of 
the physicians who use mammography, “63% reported 
that patients ‘often’ or ‘sometimes’ refuse mammograph) 
when it is suggested to them. ’ ’ Indeed, not only do women 
refuse their physicians’ referrals for screening mammo
grams, but that they do so is a reason given by some 
physicians not to recommend the test!7

Various patient characteristics are correlated with the 
use of screening mammography. Bourguet et al13 f(Hir 
that the strongest predictors for obtaining a  mammogr® 
among asymptomatic women aged over 50 years were a 
family history of breast cancer and a history of ben®
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breast disease. Demographic characteristics such as mar
ital status, race, and age were not related to referral; 
neither were other known breast cancer risk factors. In a 
study conducted in England, Calnan11 found that married 
younger women (ie, between 45 and 60 years) were more 
likely to attend a screening mammography clinic than 
single or widowed older women. Because breast cancer 
incidence increases with age, one might expect the likeli
hood of screening mammography use to increase with 
age. Surveys1-5 do show variation in use of mammography 
with age (as well as education and income level), but as 
Howard1 points out, it is difficult, in such surveys, to 
separate screening from diagnostic mammograms. More
over, the relationship between patient age and mammog
raphy is not always a direct one.1

The cost of the mammographic examination is known 
to influence patient adherence. In the study cited above, 
Lane12 found an increase in adherence of roughly 30% 
among women with neither symptoms nor signs of breast 
cancer when the $60 mammography fee was paid by a 
third party.

Short of providing free examinations, what can be done 
to improve adherence rates for screening mammograms? 
In general, the fewer things a person must do to achieve a 
health-related outcome, the more likely that outcome is to 
occur14: thus, in automobiles, passive restraints (airbags) 
are preferable to seatbelts, as the former require no active 
intervention on the part of the user. Regarding medical 
adherence, Gillum and Barsky15 wrote, “Any medical 
regimen necessitates some behavioral change on the part 
of the patient, and he is most likely to comply with those 
aspects of the regimen that are the least difficult and 
disruptive of his preexisting behavior.”

Specific techniques can improve patients’ adherence to 
recommendations for cancer screening tests. Thompson 
et al16 studied different interventions in the context of 
screening for occult blood in the stool for colon cancer. A 
postcard reminding the patient to return the specimen 
proved to be the most effective, as well as the least 
expensive, intervention.

The study reported here investigated the effects of on- 
the-spot scheduling and a reminder postcard on adher
ence to physicians’ referrals for screening mammography 
among asymptomatic women. Postcard reminders were 
ehosen because of their low cost, easy implementation, 
and success in improving adherence in other settings, 
esides their obvious value in jogging memory, reminder 

Postcards may serve as a tangible symbol of the impor
tance of the procedure they refer to. The rationale for 
on-the-spot scheduling was that it reduces the behavioral 
urden on the patient and may amplify the perceived 

ttnportance of obtaining a mammogram.

METHODS

Site Selection and Preparation

The study took place in 1987 and 1988. Sites were family 
physicians’ offices selected primarily among graduates of 
Memorial Hospital of South Bend’s Family Practice Res
idency Program. The protocol was developed and submit
ted to the hospital’s Institutional Review Board. After 
approval, the protocol was circulated among recent pro
gram graduates as well as among the program’s part-time 
precepting faculty. Ultimately, nine practice sites initiated 
the study, including the residency program’s ambulatory 
care facility. Characteristics of the sites are detailed in 
Table 1.

Each site (save one that was 150 miles away) was 
visited by a program representative so as to gain the 
physicians’ commitment to the protocol and to teach the 
protocol to office personnel. A physician at each site was 
asked to agree to certain conditions, specifying, among 
other things, that all eligible patients, without exception, 
would be assigned alternately to an experimental or a 
control group until 50 women had been assigned to each 
group.

Materials

Each site was provided with a notebook containing the 
necessary instructions and supplies for conducting the 
study and divided into four sections entitled Instructions, 
Assignment, Flowsheets, and Monthly Reports. The In
structions section contained a statement of expectations 
and responsibilities by which the practice agreed to abide 
during the course of the study, as well as a script for the 
physician covering what he or she needed to tell each 
patient referred for mammography. The Assignment sec
tion contained materials by which office staff assigned 
patients alternately to an experimental or control group as 
they came into the office during the study period. The 
Flowsheets section contained materials for each patient 
enrolled in the study: instructions to the physician to 
conduct a breast examination, and, if normal, to refer the 
patient for screening mammography within the next 30 
days, and to explain screening mammography and deal 
with any concerns expressed by the patient; instructions 
for the office staff on what to do with patients in the 
experimental and control groups; and a space for record
ing the date of receipt of the patient’s mammography 
report. The Monthly Reports section contained forms for 
managing the clerical tasks of the study. Reminder post
cards and opaque adhesive dots were provided.
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TABLE 1. SITE CHARACTERISTICS

Site
Practice

Type
Community

Size

Percent
with

Medicare/
Medicaid*

Mammogram 
Cost, Proximity

1 Residency 246,000 55 $48, mobile unitf

2 Family
practice
group

246,000 50 $48, mobile unit

3 Solo 1,200 40 $90, 5 miles

4 Family
practice
group

3,600 0 $48, mobile unit

5 Solo 3,300 55 $60, 5 miles

6 Family
practice
group

3,600 30 $54, 5 miles

7 Solo 1,100 50 $51,10 miles

84 Solo 1,500 5 $48, mobile unit

94 Multispecialty
group

37,000 60 $45, on site

*Percentage o f patients enrolled in these programs as estimated by office personnel. 
fA  mobile mammography screening unit, visiting sites on a periodic basis. 
jrThese sites withdrew from the study.

Subjects

A woman was declared eligible for the study according to 
the following American Cancer Society guidelines17:

1. Aged 35 to 40 years with no previous “ baseline” 
mammogram

2. Aged 40 to 50 years with no mammogram within the 
past 1 or 2 years

3. Aged over 50 years with no mammogram within the 
past year

In addition, the woman had to meet the following inclu
sion criteria:

1. Signs: No signs (lumps, discharge) noted on breast 
examination

2. Symptoms: No symptoms (pain, reports of lumps or 
discharge) elicited in the history

3. Current illness: No acute problems requiring imme
diate hospitalization or precluding breast examination

Although the protocol specified that any woman meeting 
the above criteria be included, the final decision regarding 
inclusion in the study was left up to the physician. That 
the physician was always blind to the patient’s group 
assignment did not alter the random allocation of patients 
to the experimental or control group.

Procedure
For any particular patient the procedure was as follows: 
Office personnel were to determine the patient’s age ant 
mammography status. If she was eligible, they filled out 
the patient identification section of the flowsheet, con
sulted the assignment sheet to determine group assign- 
ment, and indicated group assignment on the flowsheet 
They then covered the indication with an opaque adhesive 
dot to prevent the physician from learning the patient: 
group assignment, and placed the flowsheet in the pa- 
tient’s chart. When the physician saw the patient, he or 
she was to notice the flowsheet and, without removing® 
opaque dot, follow the directions on it. Thus, regardless:,
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TABLE 2. ADHERENCE TO MAMMOGRAPHY RECOMMENDATIONS, BY GROUP AND SITE

Percent Adherent

Control Experimental
Site No. Group Group T2 P

1 100 32 58 5.82 <.025
2 100 54 76 4.39 <.05
3 100 42 62 3.24 <.10
4 100 80 84 .07 NS
5 100 64 80 2.43 NS
6 98 50 84 11.30 <.001
7 89 58 70 1.15 NS

the patient’s group assignment, the physician was to ex
plain the rationale for mammography to the patient and 
discuss any concerns she might have about the procedure 
(pain, radiation, cost, concerns about findings), conduct a 
breast examination, and, if normal, tell the patient that she 
should get a mammogram within the next 30 days. (An 
abnormal breast examination automatically excluded the 
patient from the study.) The physician indicated that of
fice personnel would provide information about obtaining 
the mammogram. The physician was not aware of the 
group to which the patient had been assigned.

At the end of the physician’s visit, the flowsheet was 
turned back to office staff, who removed the dot, noted 
the group to which the patient had been assigned, and 
proceeded accordingly. Patients in the control group were 
given information about how to obtain a mammogram and 
were told, again, that they should make an appointment to 
get one within the next 30 days. Patients in the experi
mental group were given similar information. In addition, 
an offer was made to telephone for an appointment before 
the patient left the physician’s office. If accepted, the 
appointment was made, and experimental group patients 
were told when and where to go to get the mammogram. 
A reminder postcard was sent to experimental group pa
tients approximately 4 days before their scheduled ap
pointment.

The dependent variable was whether the patient ob
tained a screening mammogram. For the purposes of the 
study, a patient was deemed adherent if a screening mam
mogram report, dated no later than 60 days from the date 
°f the recommendation, was received by the referring 
Physician. Otherwise, she was deemed nonadherent. The 
30-day grace period was given, as it was expected that 
some women would delay getting the examination. Gen
erally, mammograms could be obtained within 2 weeks of 
"e Corral. The mammography locations used in the 
study sent all study patient mammography reports to the
referring physician, either routinely or by special agree
ment.

RESULTS

Site Performance

Despite efforts to keep study sites committed to the pro
tocol by follow-up visits and telephone calls, two rural 
sites found they could not carry out the study and with
drew. Other sites varied in the speed with which they 
completed the protocol. At the termination of the study in 
September 1988, all but two sites had entered the requisite 
100 women. Results are reported for seven sites.

Adherence Rates

It was expected that control group adherence rates would 
differ across sites, which, in fact, occurred. Table 2 shows 
that the percentage of adherent women in the control 
group varied from 32% to 80%. The difference between 
sites was significant (x1 = 78.29, d f  = 6, P <  .001). 
Presumably this difference reflects the operation of some 
combination of differences in patient population, in phy
sician or office staff commitment to mammography, in 
study implementation, and in factors such as distance to a 
test site and cost. It was hypothesized that women as
signed to the experimental group would obtain mammo
grams at a higher rate than those assigned to the control 
group. Table 2 shows that, for every site, the percentage 
of adherent women in the experimental group exceeded 
the percentage in the control group. Table 2 also shows 
results of chi-square analyses of each site’s data; for three 
sites, the increase was statistically significant (P <  .05 or 
smaller); for one, the increase was statistically marginal; 
for the remaining sites, there was no significant difference. 
The magnitude of the excess in adherence rates ranged 
from 4% at site 4 to 34% at site 6. In general, the effect of 
experimental intervention was larger in those sites where 
the control group rate was smaller. The mean difference in 
adherence rates between the two conditions was 19%. 
Overall, 54% of women in the control group adhered to 
the recommendation, whereas 73% of women in the ex-
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TABLE 3. DEMOGRAPHIC CHARACTERISTICS, BY GROUP AND ADHERENCE, SITE 1 (FAMILY PRACTICE CENTER AMBULATORY 
CARE CENTER)

Group
Control Experimental

Characteristic Adherent Nonadherent Total Adherent Nonadherent Total
Number 16 34 50 29 21 50

Median age (years) 64.5 58.0 61.5 57.0 70.0 60.5

Race
White 16 28 44 24 16 40
Black 0 4 4 4 5 9
Other 0 2 2 1 1 1

perimental group adhered. The difference in overall ad
herence rates was statistically significant = 27.14, df=  
1 , P <  .001) .

One of the sites for which a significant difference was 
found was the ambulatory care center of a family practice 
residency program. Demographic analysis by age and 
race of this site’s data was undertaken to ascertain 
whether, by chance, extraneous factors accounted for the 
observed adherence difference. The results are shown in 
Table 3. The median ages of the women in the two groups 
are almost the same—61.5 and 60.5 years. Moreover, the 
racial composition of the groups was similar (88% and 
80% white). It is thus unlikely that age or race, rather than 
the experimental variation, caused the difference.

DISCUSSION

The experimental intervention consisted of two parts— 
on-the-spot scheduling and reminder postcards. Although 
there is no rigorous way to disentangle their effects in this 
study, some evidence from the residency program ambu
latory care center suggests that it was the scheduling 
component that caused most of the observed difference in 
adherence rates. At that site at least, many patients could 
be scheduled within 4 days of their clinic appointments, 
and hence were not even sent reminders. Nonetheless, 
patients at that site assigned to the experimental group 
adhered significantly more often than those assigned to 
the control group. Indeed, reminder postcards should 
only be necessary when an examination appointment is 
not available within the next few days.

The study was conducted in several midwestem sites 
including a residency program and urban and rural private 
practices. The following are advantages of a multisite 
study: (1) Numbers (and hence, the power of statistical 
tests) can be increased without undue burden on any 
particular practice. (2) Greater generalizability of results 
can be achieved, since specific characteristics of one prac

tice, such as patient population, proximity to and cost of 
mammography, etc, are not likely to be duplicated in 
other practices. (3) Comparative feedback regarding their 
own performance can be given to participating practition
ers. The following are disadvantages of such studies: (1) 
There is a loss of control over adherence to the protocol 
and more difficult data collection. (2) Consequently, there 
is a greater need for training and monitoring of personnel 
at the various sites. The observed variation among sites 
validated one of the reasons for conducting the study in 
multiple sites—to test whether the experimental interven
tion would increase adherence in differing practice envi
ronments. That the intervention did so in all study sites, 
albeit to differing degrees, suggests that the intervention is 
able to overcome the influence of a variety of site-specific 
factors.

The major limitation of this study has to do with the 
degree to which results can be generalized. In conducting 
practice-based research, patient flow considerations can 
and do interfere with study demands. Although all study 
physicians signed a statement agreeing to adhere to the 
protocol, which specified that all eligible women were to 
be enrolled in the study, it is not known how many eligible 
women were not enrolled, or whether (and how) they 
differed from enrollees. Moreover, it is possible that dif
ferences in study implementation from site to site ac
counted for the lack of significant differences observed in 
some sites, since departures from the protocol would be 
expected to reduce the impact of the intervention relative 
to other influences.

Patients’ use of health screening measures is a complex 
mix of their own motives,11-1218 access to and character 
istics of the screening measure,19 and attitudes and prac
tices of health care providers including physicians.2 - 
According to McLellan,21 “ . . . physicians must be ag
gressive in their approach to breast cancer screening 
they want to improve breast cancer mortality and moron
ity. This study demonstrated that a brief, simple, an 
inexpensive intervention can be of real help in that task

546 THE JOURNAL OF FAMILY PRACTICE, VOL. 30, NO. 5,13»



adherence to  m a m m o g r a p h y  r e c o m m e n d a tio n s

Acknowledgment

The research reported herein was supported by a Training Grant in 
Family Medicine from the Division of Medicine, Public Health Service, 
Department of Health and Human Services. Presented, in part, at the 
North American Primary Care Research Group Annual Meeting, April 
14,1989, San Antonio, Texas. The author is grateful to Mr Woody 
Edens, Memorial Health Services, for supporting the implementation of 
the experimental protocol in rural sites, and Joseph M. Caruso, MD, for 
supervising the study in the residency site.

References

1. American Cancer Society: Cancer Statistics 1990. CA 1990; 40: 
18-19

2. Seidman H, Gelb SK, Silverberg E, et al: Survival experience in the 
breast cancer detection demonstration project. CA 1987; 37:258- 
289

3. Shapiro S: Periodic Screening for Breast Cancer: The Health Insur
ance Plan Project and Its Sequelae, 1963-1986. Baltimore, Johns 
Hopkins University Press, 1988

4. Tabar L, Gad A, Holmberg LH, et al: Reduction in mortality from 
breast cancer after mass screening with mammography. Lancet 
1985; 1:829-832

5. Provisional estimates from the National Health Interview Survey: 
Supplement on cancer control— United States, January-March 
1987. MMWR 1988; 37:418-419

6. Survey of physicians’ attitudes and practices in early cancer detec
tion. CA 1985; 35:197-213

7. Cummings KM, Funch DP, Mettlin C, Jennings E: Family physicians' 
beliefs about breast cancer screening by mammography. J Fam 
Pract 1983; 17:1029-1034

8. Fox S, Baum JK, Klos DS, Tsou CV: Breast cancer screening: The 
underuse of mammography. Radiology 1985; 156:607-611

9. Lane DS, Fine H: Compliance with mammography referrals: Impli
cations for breast cancer screening. N Y State J Med 1983; Feb: 
173-176

10. Owens RG, Ashcroft JJ: Breast cancer screening—The way ahead. 
J Psychosoc Oncol 1986; 4:15-26

11. Calnan M: The health belief model and participation in programmes 
for the early detection of breast cancer: A comparative analysis. Soc 
Sci Med 1984; 19:823-830

12. Lane DS: Compliance with referrals from a cancer-screening project. 
J Fam Pract 1983; 17:811-817

13. Bourguet CC, Gilchrist VJ, Kandula M: Correlates of screening 
mammography in a family practice setting. J Fam Pract 1988; 27: 
49-54

14. Evans CE, Haynes RB: Patient compliance. In Rakel RE: Textbook 
of Family Practice. Philadelphia, WB Saunders, 1984, pp 325-331

15. Gillum RF, Barsky AJ: Diagnosis and management of patient non- 
compliance. JAMA 1974; 228:1563-1567

16. Thompson RS, Michnich ME, Gray J, et al: Maximizing compliance 
with Hemoccult screening for colon cancer in clinical practice. Med 
Care 1986; 24:904-914

17. American Cancer Society, National Task Force on Breast Cancer 
Control: Mammography 1982: A statement of the American Cancer 
Society. CA 1982; 32:226-230

18. Williamson PS, Driscoll CE, Dvorak LD, et al: Health screening 
examinations: The patient’s perspective. J Fam Pract 1988; 27: 
187-192

19. Lurie N, Manning WG, Peterson C, et al: Preventive care: Do we 
practice what we preach? Am J Public Health 1987; 77:801-804

20. Bassett LW, Bunnell DH, Cerny JA, Gold RH: Screening mammog
raphy: Referral practices of Los Angeles physicians. AJR 1986; 
147:689-692

21. McLellan GL: Screening and early diagnosis of breast cancer. J Fam 
Pract 1988; 26:561-568

™E JOURNAL OF FAMILY PRACTICE, VOL. 30, NO. 5,1990 547


