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.Bacllgrounll: Mammography use is increasing in the United States, but most women older than 50 years sdB 
are not being screened regularly. A multicomponent program, with components for women and physidans, 
was conducted to increase screening among women aged 50 to 74 years in an independent praedce 
association (IPA)-model health maintenance organization (HMO). 

Metbotls: The participating women and physicians were surveyed in four waves to evaluate the program. 
We report on cbanges in mammography practices by both women and physidans between 1988 
(preintervendon year) and 1992 (posdntervendon year). Bivariate and muldvariate analyses were c:akulated. 

Rellllls: The proportion of responding HMO physicians who recommended annual mammograms for 
women aged 50 to 74 years increased by 16 percent &om 1988 to 1992 compared with an increase of 10 
percent for control group physicians (nonsigni8cant). There was a 30 percent increase &om 1988 to 1992 in 
the proportion of HMO women respondents who reported haling had a mammogram in the past year 
compared with a 19 percent increase among control group women. The dift'erence between these dift'erences 
was highly signi8cant. The intervendon had the strongest effect on women with incomes of less than $30,000. 

Coneluslmls: A muldcomponent program in an IPA-model HMO resulted in signi8cant increases in the 
proportion of HMO women who had mammograms. Similar approaches should be tested in other settInp. 
o Am Board Pam Pract 1993; 6:443-51.) 

Although use of breast cancer screening has im­
proved dramatically in the past 5 years, most 
women still are not being screened according to 
recommended guidelines. In 1992 an estimated 
180,000 new cases of breast cancer were diag­
nosed among women in the United States, and 
approximately 46,000 women died from this dis­
ease.l Screening programs that include regular 
mammograms can reduce mortality from breast 
cancer by as much as 40 percent in women aged 
50 years and older.2-5 The recommended fre­
quency for screening women younger than 50 
years and those 75 years old and older is under 
debate6; however, the need for regular screening 

Submitted, revised, 13 April 1993. 
From the Cancer Prevention, Detection and Control Research 

Program, Duke Comprehensive Cancer Center, Duke University 
Medical Center, Durham, North Carolina. Address reprint re­
quests to Barbara K. Rimer, DPH, Cancer Prevention, Detection 
and Control Research Program, Duke Comprehensive Cancer 
Center, Duke University Medical Center, Box 2949, Durham, 
NC27710. 

of women aged 50 to 74 years has been endorsed 
by 11 major US medical organizations.7 

Results of the 1987 National Health Interview 
Survey (NHIS) showed that only 38 percent of 
women 40 years of age and older reported ever 
having had a mammogram, and only 17 percent 
older than 40 years of age said they had one in the 
year preceding the interview.8 In the 1990 NlDS, 
only 29 percent of women older than 50 years 
reported getting mammograms according to rec­
ommended guidelines.9 Although US rates of 
mammography appear to be increasing, most 
women still are not getting mammograms on one 
commonly recommended schedule - annually' 
for women aged 50 years and older.lo 

Many studies have examined the reasons why 
physicians and patients fail to comply with cancer 
prevention and screening recommendations. The 
reasons for patient noncompliance include lack of 
physician-initiated discussions of mammography, 
lack of patient understanding regarding the need 
to have a screening mammogram, cost, patient 
fear of radiation or a painful examination, and 
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inconvenience.1l-14 Reasons for physician non­
compliance include concern about cost to the 
patient, the daily demands of acute and chronic 
care, failure to remember to recommend preven­
tion and early detection, and concern about 
equivocal radiology reports.15-20 

A number of strategies have been reported to 
increase physicians' referrals for mammography, 
including audits with periodic feedback, detailing 
strategies, and computerized reminders. 19-23 Most 
of these strategies have not been used widely out­
side academic medical centers. More recently, 
Costanza, et al.24 found that a hospital-based in­
service program significantly improved mam­
mography referrals in their intervention commu­
nity, and Fletcher, et al. 2S reported the results of a 
community-based program that increased mam­
mography use significantly in the experimental 
community. 

We applied what was known about how to in­
fluence women's and physicians' behavior to de­
sign interventions for about 800 primary care 
physicians in an independent practice association 
(IPA)-model health maintenance organization 
(HMO) and for about 50,000 women aged 50 to 
74 years. IS The purpose of this report is to discuss 
the impact of the physicians' interventions on 
their self-reported ordering of mammograms and 
to present parallel information about women. We 
compared study findings from 1988, the pre­
intervention year, with study findings from 1992, 
the postintervention year, for the bivariate analy­
ses; the multivariate analyses accounted for all 
survey years. 

Methods 
Struly I"tervcmtlolu 
Fox Chase Cancer Center in Philadelphia collabo­
rated with US Healthcare, an IPA-model HMO, 
to reduce avoidable mortality from breast cancer 
by directing interventions at women aged 50 to 74 
years enrolled in an IPA-model HMO, their pri­
mary physicians, and associated radiologists. The 
main objective was to increase annual mammo­
grams for women aged 50 to 74 years. 

Compliance-enhancing interventions were de­
veloped and implemented between 1989 and 
1991. During each of the 3 intervention years, 
more than 50,000 women aged 50 to 74 years in 
the HMO were sent packets of health education 
materials and were offered free referrals. IS,26 In-
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terventions were stepped and implemented in a 
graduated intensity so that women who failed to 
resp~nd to earlier interventions would receive the 
most intensive interventions. Radiology reports 
were sent directly to a central screening office, 
where they were entered into our data base. The 
data base included each woman and the date of 
her last packet mailing, mammogram report, and 
information about follow-up procedures. Women 
for whom mammogram reports were not received 
45 days after the packet mailing were sent a brief 
reminder letter. By 95 days, if a report had not 
been received, the woman was randomized to 
receive either a telephone call from a telephone 
counselor, 'a second reminder letter, or a letter 
from her physician's office encouraging her to 
schedule a preventive care office visit in which 
breast cancer screening would be discussed. The 
counseling telephone call, which usually lasted 
less than 10 minutes, was designed to elicit and 
overcome the woman's personal barriers to ob­
taining a mammogram. 

Equally important, interventions also were di­
rected at primary care physicians and radiologists. 
Primary care physicians, mostly family physicians 
and internists, received several types of interven­
tions that were designed to be acceptable, conven­
ient, and accessible to the busy practice styles of 
primary care physicians. In 1990 a self-paced tu­
torial program developed for this study entitled 
"Concepts in Cancer" was distributed by office 
staff to more than 800 primary care physicians. 
Physicians who successfully completed the test 
received 5 continuing medical education (CME) 
units. From 1990 through 1992, 680 physicians 
passed the test. We also conducted office-based 
training in the Mammacare27 method of clinical 
breast examination at 50 physicians' offices. This 
technique for performing clinical breast examina­
tions has been shown to increase lump detection 
performance. Finally, following the work of 
McPhee and others,19,28 we provided a tailored 
feedback report to physicians about mammogra­
phy utilization by women in their practices. 

BfJIIlfIIIIkm DesIp 
Evaluation of the program was conducted 
through microevaluations of the interventions, 
analyses of tumor registry data, and four surveys 
of women and physicians'. We used bivariate 
analyses to compare results from the baseline 
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(preintervention) and final physicians' and 
women's surveys (postintervention), and we used 
multivariate analyses to compare results from all 
four surveys for the endpoint of having had a 
mammogram in the past year. 

StudySllmples 
For each survey we selected a random sample of 
150 primary care physicians from a list of all such 
physicians affiliated with the HMO. Using a list 
of primary care physicians purchased from Busi­
ness Mailers, Inc., we generated a comparison 
group of 150 physicians randomly selected who 
practiced in the same geographic area. The over­
all response rate for the 1992 survey was 70 per­
cent; the refusal rate was 15 percent. Response 
rate was calculated conservatively and included in 
the denominator those physicians who could not 
be contacted. Similarly, for each of the women's 
surveys, we selected a random sample of 450 
women from the HMO and 450 women not en­
rolled in the HMO through random digit dialing. 
The overall 1992 response rate was 82 percent, 
and the refusal rate was about 10 percent. These rates 
were similar to those in the other 3 survey years. 

study hlslrllments 
All physicians and women in the study samples 
were interviewed by professional telephone inter­
viewers. The study instrument, a questionnaire, 
which was administered in about 10 minutes, was 
made up of core items used by the National Can­
cer Institute (NCI) Breast Screening Consortium 
(1990) (a group of six NCI grantees awarded simi­
lar grants)l1 in addition to other items designed to 
assess not only screening practices but also 
the impact of the interventions. These questions 
elicited information about the physicians' socio­
demographic characteristics, breast self-examina­
tion (BSE), clinical breast examination (CBE) and 
mammography practices, and perceived barriers 
to screening. Most items were closed-ended, and 
answers fell into discrete categories using Likert 
scales ranging from not at all to a great deal. The 
women's questionnaire also included questions 
about perceived susceptibility to and knowledge 
about breast cancer. 

Au(yses 
Bivariate relations were tested for independence 
using chi-square tests or a generalized Fisher 

exact test. Logistic models examined the impact 
of the independent variables (after adjusting for 
confounders) on receipt of (or recommendation 
for) a mammogram in the past year for both 
women and physicians. For the critical outcome 
variables, we also calculated the difference of in­
creases between the 1988 and 1992 mammography 
rates to determine whether the changes from pre­
intervention to postintervention were significant.29 

Results 
PbyslcltlllS'SUrveys 
Characteristics of Physician Respondents 
Table 1 summarizes the demographic and practice 
characteristics of respondents to the 1988 and 1992 
survey questionnaires. Not surprisingly, a greater 
proportion of HMO physicians were in group 
practices. Most physicians were family physicians, 
and by 1992 most were board certified. 

Mammography Practices 
As Table 2 shows, in 1988, 70 percent of HMO 
physicians reported annual screening for women 
aged 50 to 74 years compared with 86 percent in 
1992; in 1988, 64 percent of control physicians re­
ported annual screening compared with 74 percent 
in 1992. Thus, from 1988 to 1992, there was a 16 
percent increase in the proportion of HMO phy­
sicians who reported annual screening for women 
aged 50 to 74 years compared with a 10 percent 
increase among control group physicians. The dif­
ference between these increases was not significant. 

Ordering Mammograms tmd Physician 
Characteristics 
In 1992 we investigated whether physician char­
acteristics, such as sex, number of years since 
graduation, specialty, board certification, and type 
of practice, were associated with ordering mam­
mograms (fable 3). Only practice type and spe­
cialty were consistendy related to physician 
screening practices for women aged 50 to 74 years. 
Physicians in individual private practice were sig­
nificandy less likely to report ordering mammo­
grams annually (P = 0.001). Board-certified phy­
sicians were more likely than nonboard-certified 
physicians to order mammograms annually for 
women aged 50 to 74 years (P = 0.001). Obstetri­
cians-gynecologists were more likely to report 
ordering mammograms annually than family phy­
sicians or internists (P = 0.01). 
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1able 1. Demographic and Practice Characteristics of Health Maintenance Organization (HMO) Pbysiclaos and 
Control Physiclaos in 1988 and 1992 Surveys. 

HMO Control 

1988 (n = 159) 
Characteristics No.(%) 

Practice setting 
Individual private practice 64 (41) 
Group practice or other 93 (59) 

Primary medical specialty 
Family practice or general practice 112 (70) 
Internist or other 47 (30) 

Board certified 
Yes 112 (70) 
No 47 (30) 

Age (years) 
40 or younger 88 (56) 
41-60 66 (42) 
Older than 60 3 (2) 

Sex 
Men 137 (87) 
Women 20 (13) 

Years since medical school graduation 
Less than 10 years 63 (39) 
11-20 years 52 (33) 
More than 20 years 44 (28) 

Use of Reminder Systems 
Although numerous studies testify to the benefit 
of reminder systems, 19,21 only 58 percent of HMO 
physicians and 53 percent of the control group 
physicians said they used any kind of reminder 
system. The most common form of reminder 
system was a manual checklist, which was used by 
43 percent of control physicians and 49 percent of 
HMO physicians; less than 10 percent used a 
computerized reminder system. 

Multivariate Analyses 
Logistic regression modeling was used to assess 
whether there were differences between the HMO 
and control group physicians in ordering of an­
nual mammograms for women aged 50 to 74 years, 
utilizing survey data from 1988, 1989, 1990,and 1992. 
Group practice physicians were 1.7 times more likely 
than other physicians to order annual mammo­
grams forwomen aged 50 to 74years. In 1988 and 1989, 
the HMO and control physicians reported similar 
ordering practices. In 1990 and 1992, both HMO 
and control physicians had about twice the odds 
of ordering annual mammograms for women 
aged 50 to 74 years compared with 1988. For all 
years combined, HMO physicians were 1.4 times 
as likely as control group physicians to report 
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1992 (n = 155) 1988 (n = 138) 1992 (n = 152) 
No. (%) No. (%) No.(%) 

70 (45) 99 (72) 98 (64) 
85 (55) 39(28) 54 (35) 

85 (56) 75 (54) 57 (43) 
67 (44) 57 (46) 75 (57) 

120 (77) 71 (51) 86 (57) 
35 (23) 67 (49) 66 (43) 

67 (44) 38 (28) 32 (21) 
84 (54) 63 (46) 72 (47) 
4 (3) 35 (26) 48 (32) 

137 (88) 118 (89) 123 (81) 
18 (12) 15 (11) 29 (19) 

43 (28) 29 (21) 22 (15) 
66 (43) 39 (28) 43 (28) 
45 (30) 71 (51) 87 (57) 

ordering annual mammograms for women aged 
50 to 74 years. All of these differences except the 
1988-1989 comparison were significant. 

Women~ Surveys 
Characteristics of Women Respondents 
Table 4 summarizes the characteristics of women 
responding to the 1988 and 1992 surveys. About 
one-half the women were high-school graduates, 
80 to 85 percent were white, about one-third 
earned $15,000 to $30,000 a year, and most re­
ported having a regular physician. 

Mammography &periences 
There was an almost 30 percent increase from 
1988 to 1992 in the proportion of HMO women 
who reported having had a mammogram in the 
past year compared with a 19 percent increase 
for women in the control group (Thble 5). The dif­
ference between these increases was significant (P = 
0.01). There was a 30 percent increase from 1988 
to 1992 in the proportion of HMO women re­
porting that they were extremely likely to get a 
mammogram in the next year compared with a 15 
percent increase in the control group. The differ­
ence between these increases was highly signifi­
cant (P = 0.007). In 1992, there were highly sig-
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1Rble 2. Mammography Practices of Health Maintenance Organization (HMO) Physidans and Control PbJsicians in 
the 1988 and 1992 Surveys. 

HMO Control 

Mammography Interval by 
Age Group 

1988(n= 159) 1992 (n= 155) 1988 (n = 138) 1992 (n = 152) P-vaIue 1992 
No. (%) No. (%) 

50-74 years 
Annually 
Every 2 years 
Other 

60-74 years with co-morbidityt 
Annually 
Every 2 years 
Other 

112 (70) 
29 (18) 
18 (11) 

N/A 

*Difference between increases not significant. 
tNot asked in 1988. 

96 (86) 
15 (14) 
0(0) 

136 (89) 
13 (8) 
4 (3) 

nificant differences between the HMO and control 
groups on mammography practices: 88 percent of 
HMO women versus 81 percent of control women 
reported ever having had a mammogram, and 70 
percent of HMO women compared with 58 per­
cent of control women said that they had one in 
the past year (P < 0.001). Figure 1 shows the 
proportion of women who reported a mammo­
gram in the past year by group and income for 
each of the 4 survey years. Particularly note­
worthy is the clear postintervention difference 
between the HMO and control group women for 
those with incomes less than $30,000. 

Multivariate Analyses 
Multivariate analyses were conducted to assess 
the impact of an intervention on women's self­
reported receipt of mammography, using data 
from the four surveys. Because previous analyses 
had shown that income modified the impact of 
the intervention « $30,000 and > $30,000), two 
separate analyses were calculated.30 

For women with incomes less than $30,000, 
HMO and control women were equally likely to 
have had mammograms in 1988. In 1989 com­
pared with 1988, HMO women were 3.2 times as 
likely as control women to have had a mammo­
gram in the past year; in 1990 compared with 
1988, HMO women were 3.1 times as likely, and 
in 1992 compared with 1988, they were 1.8 times 
as likely as control women to have had a mammo­
gram. Overall, women with a regular source of 
health care and women with a previous breast 
problem were nearly twice as likely to have had a 
mammogram in the past year as women without 
these characteristics. Married women were nearly 

No. (%) No. (%) Comparison 

89 (64) 74 (74) < 0.001* 
27 (19) 18 (18) 
23 (17) 8 (8) 

N/A 102 (70) 0.001 
31 (21) 
13 (9) 

twice as likely to have had a mammogram within 
the year compared with unmarried women. All 
differences except baseline were significant. 
These results indicate that the breast screening 
program was very successful in improving mam­
mography use for women with incomes of $30,000 
or less. The effect was diminished in 1992. 

There was no significant interaction between 
being in the intervention group and survey year 
for women with incomes of more than $30,000. 
Mammography rates among these HMO women 
and control women were nearly identical in 1988 
and 1989. In 1990, all women were 2.6 times as 
likely as women in 1988 to have had a mammo­
gram and 2.8 times as likely in 1992 compared 
with 1988. For all years, HMO women were 1.4 
times as likely as control women to have had a 
mammogram. Women with a regular source of 

1Rble 3. OrderIng of Mammograms by PbJsidan 
Characteristics: Results of 1992 Survey (n = 307 HMO 
and Control Pb-ysiclans). 

Physician Characteristics 

Practice setting 
Individual private practice 
Group 
Other 

Specialty 
Family practice or general practice 
Internist 
Obstetrics-gynecology 

Sex 
Men 
Women 

Board certifecI 
No 
Yes 

No.(%) 

126 (77) 
106 (89) 

12 (SO) 

113 (81) 
57 (76) 
59 (95) 

207 (82) 
37 (82) 

69 (71) 
175 (87) 

P-vaIue 

0.005 

om 

0.95 

0.003 
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Table 4. Demographic Characteristics of Women Survey Respondents in 1988 and 1992 Surveys. 

HMO Control 

1988 (n = 465) 
Characteristics No.(%) 

Education 
11 th grade or less 77 (17) 
High-school graduate 254 (55) 
Some college or trade school 88 (18) 
College graduate and beyond 44 (10) 

Currendy employed 285 (61) 

Marital status 
Married (or living~) 348 (75) 

Race-etbnicity 
White (not Hispanic) 390 (85) 
African-American (not Hispanic) 59 (13) 
Other 11 (2) 

Age (years) 
50-54 115 (25) 
55-59 116 (25) 
60-64 95 (20) 
65-69 108 (23) 
70-74 31 (7) 

Household income last year 
Less than $15,000 71 (18) 
$15,000-$30,000 173 (44) 
$31,000-$45,000 98 (25) 

>$45,000 53 (13) 

Have a regular physician* N/A 

Have a family history of breast cancer 72 (17) 

*Not asked in 1988. 

health care and those with a previous breast 
problem were about twice as likely as those with­
out these characteristics to have had a mammo­
gram in the past year. Those with a family his­
tory of breast problems were 1.6 times as likely 
as those without such a family history to have 
had a mammogram. These differences all were 
significant. 

Discussion 
There are some limitations to this study. Two are 
most important. First, the study design was quasi­
experimental in that randomly selected HMO physi­
cians were compared with control physicians ran­
domly selected from outside the HMO butwithin the 
same geographic area. Similarly, randomly selected 
HMO women were compared with non-HMO 
women in the community, because HMO physi­
cians and administrators did not believe it would be 
ethical or even legal to randomize physicians or 
women to a no-treatment control group. Second, 
the data were based on self-report. Although a pre­
vious study conducted among this population 
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1992 (n =475) 1988 (n = 474) 1992 (n = 443) 
No. (%) No.(%) No. (%) 

65 (14) 71 (15) 69 (15) 
258 (55) 250 (53) 222 (50) 
94 (20) 93 (20) 80 (18) 
54 (11) 53 (12) 75 (17) 

288 (61) 184 (39) 176 (39) 

373 (68) 315 (67) 287 (65) 

375 (80) 402 (86) 376 (85) 
78 (17) 62 (13) 61 (14) 
17 (3) 5 (1) 5 (1) 

77 (16) 91 (20) 114 (25) 
162 (34) 122 (26) 86 (19) 
134 (28) 106 (23) 84 (19) 

58 (12) 89 (19) 81 (18) 
44(9) 58 (12) 83 (19) 

62 (15) 105 (26) 89 (24) 
159 (39) 157 (38) 119 (32) 
87 (21) 73 (18) 69 (19) 
98 (24) 73 (18) 94 (25) 

464(98) N/A 416 (93) 

94 (16) 76 (18) 65 (25) 

showed women's self-reports to be highly valid, 
the validity of physicians' self-reports in this pop­
ulation is not known.31 Cost considerations and 
ethical concerns precluded an audit of physicians' 
records for the women participating in the sur­
veys. Unfortunately, the radiology report data 
base was not completely reliable, because some 
radiology practices were noncompliant with the 
reporting requirements. Also, it is not possible to 
separate the impact of physician interventions 
from the impact of the interventions delivered to 
the women. Finally, some questions were added 
to the questionnaire in 1992 that were not asked 
earlier. 

The results of the study presented here indicate 
that a comprehensive breast screening program 
resulted in a modest and nonsignificant impact 
upon physicians' self-reported screening behavior 
but a much more dramatic impact upon women's 
self-reported receipt of mammograms. The mod­
est physician impact was more than offset by the 
strong impact observed for women. This differ­
ence in impact could have been partly the result 
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Table S. Self-Reported Mammography Experience of Women Aged SO to 74 Years Responding to the 1988 and 1992 
Survey. 

Experience 

Ever bad a mammogram 

Number~mammogr.um 

Zero 
One 
Two 
Three or lOur 
Fwe and mm: 

Had mammogram within past year 

likelihood of getting mammogram 
within next year 

Not at all 
A little or somewhat 
Extremely 

*Change from 1988 to 1992 P= 0.12. 
t Change from 1988 to 1992 P = 0.01. 
*Change from 1988 to 1992 P = 0.007. 

HMO 

1988 No.(%) 1992 No. (%) 

278 (61) 416 (88) 

175 (39) 
142 (31) 
62 (14) 
43 (10) 
29 (6) 

184 (41) 

69 (16) 
200 (45) 
172 (39) 

58 (12) 
50 (11) 
50 (11) 

144 (31) 
168 (35) 

333 (70) 

54 (11) 
92 (20) 

324 (69) 

Control 

P-value 1992 
1988No.(%) 1992 No.(%) Comparison 

271 (60) 359 (81) 0.005* 

179 (40) 
96 (21) 
79 (18) 
57 (13) 
37 (8) 

174 (39) 

97 (21) 
162 (35) 
204 (44) 

84 (19) 
59 (14) 
43 (10) 
87 (20) 

163 (37) 

258 (58) 

70 (16) 
108 (25) 
257 (59) 

0.001 

< .00lt 

0.008* 

of the fact that most of the interventions were 
directed at the women. 

The greatest impact was seen for HMO women 
in 1989 and 1990, the first and second interven­
tion years, and the greatest benefit was observed 
for women with incomes of less than $30,000. 
The HMO intervention seemed to equalize the 
lower income HMO women with the higher in­
come control women who did not receive inter­
ventions. This finding is encouraging, because 
women with lower incomes are less likely to get 
mammograms. Although the larger impact among 
women with lower incomes could have been due, 
in part, to the provision of free mammograms, our 
previous research has shown that free mammo­
grams were necessary but not sufficient to in­
crease use of mammograms. 14 

mammogram in the past year. That physicians 
were reporting a general practice whereas women 
were reporting their specific behavior could ac­
count for some of the discrepancy between the 
physicians' and women's reports. 

It is of some concern that the increase in mam­
mography use in both HMO and control women 
peaked in 1990 and then remained stable. More 
effort will be needed to raise use of mammogra­
phy above current levels. Those women who have 
not yet embraced mammography could be an es­
pecially challenging group. 

In 1992, 86 percent of HMO physicians said 
they referred women aged 50 to 74 years for 
mammograms yearly; we also found that in 1993, 
70 percent of women in the HMO compared with 
58 percent of control women said they had a 

What are the practice implications for physi­
cians? The interventions described here were im­
plemented in an IPA-model HMO in which phy­
sicians delivered care in their private offices. The 
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Year of Survey 
1992 

Figure 1. Proportion of women reporting mammograms 
in the past year, by study group and income. 
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interventions were meant to address the barriers 
to mammography for both women and physi­
cians. Offering free mammograms was a central 
part of the strategy. In private practice, some 
women might lack insurance coverage and would 
have to pay for the procedure. Although the re­
minder systems for women were distributed cen­
trally, the printed reminders were simple, effec­
tive (42 percent of women who were noncompliant 
45 days after receiving their referral subsequently 
obtained mammograms compared with 29 percent 
of those who did not get the letter), and inexpensive 
($0.91 per reminder letter). Such reminders could 
be used by physicians in private practice. The cost 
of telephone counseling was about $3.50 per call. 
After the call, 29 percent of the women who were 
still noncompliant 95 days after being mailed the 
referral obtained mammograms compared with 
about 14 percent of those who received the letters. 
Although physicians might not have dedicated staff 
to provide telephone counseling, nurses and women 
with bachelor's degrees have been trained to con­
duct these calls using a standardized protocol. 
Counseling could be used selectively for women 
who do not follow through on referrals. The phy­
sician interventions were well-received by the 
study group physicians. Strategies, such as tutorial 
programs that can be used by physicians on their 
own time, feedback reports, and office-based 
training could meet the needs of busy physicians. 
Even more intensive strategies, however, might 
be required in the future. 

Further studies are needed to extend these 
findings to HMOs and other types of practices 
that serve poor and underserved populations, be­
cause these women have the lowest rates of breast 
cancer screening.9 Finally, the positive impact of 
computerized reminders on cancer detection has 
been shown,20,21 but the data from our study sug­
gest that many practicing physicians still have not 
adopted one of the most effective tools for pro­
moting cancer screening - the reminder system. 
More research is needed to learn how best to 
integrate cancer screening within the fabric of 
family medicine as it is practiced in nonacademic, 
community settings. 

We are grateful fur the support of Jay Rosan, 00, David Badalato, 
and others at US Healthcare. We also thank Mark Conaway, PhD, 
and Karen Catoe, MPH, for statistical consultation. 
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