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Introduction
Breast cancer mortality remained

constant from 1973 through 1988, partly
because of the underuse of mammogra-
phy.1-7 By 1990, only about one third of
women reported having had more than
one mammogram.6'7

Mailing recommendations directly
to women offers a promising approach to
increasing mammography use. Such rec-
ommendations increased the use of
blood pressure checks, influenza vac-
cines, and cancer screening tests.8--9 In a
Swedish randomized trial of mammo-
graphy, mailed recommendations re-
sulted in 92% of the women in the study
getting mammograms.A'2' In the United
States, 21% to 65% of women obtain
mammograms after mailed recommen-
dations.8'11,12'16'17,22

We undertook a randomized trial to
test whether we could increase participa-
tion in an established screening program
that routinely mails recommendations to
women due for mammograms.12'2324 We
tested two enhancements: (1) mailing
the recommendation letter from each
woman's primary care physician rather
than from the program director and (2)
sending a subsequent reminder post-
card. We based the interventions on the
Health Belief Model, which suggests
that cues to action promote preventive
care behavior.25'26

Methods
Setting

Group Health Cooperative of Puget
Sound is a staff model health mainte-
nance organization with over 375 000
enrollees and the full complement of
health care services. Adult Group Health
Cooperative members choose from

among family physicians or internists
who each care for 1600 to 1800 enrollees.
The populations of both the Group
Health Cooperative and Puget Sound
have a higher proportion of Caucasians
(91%) than national figures (83%).2728
The Cooperative has a greater propor-
tion of enrollees with more than 15 years
of education (Group Health Coopera-
tive = 34%, Puget Sound = 24%, and
United States = 16%). There are also
slightly fewer Cooperative enrollees with
incomes below $15 000 (in 1984 dollars:
Group Health Cooperative = 20%, Puget
Sound = 23%, United States = 24%)
and above $50 000 (in 1984 dollars:
Group Health Cooperative = 13%, Puget
Sound = 19%, and United States =
18%).27,28
Screening Program

In 1985, the Group Health Coopera-
tive initiated a Breast Cancer Screening
Program for women age 40 years and
older.12'23'24 Eighty-seven percent of
women age 240 years complete an
enrollment questionnaire that elicits
breast cancer risk factors, perceived
health status, smoking history, and previ-
ous mammography use. Once they are

Stephen H. Taplin is with the Department of
Preventive Care and the Center for Health
Studies, Group Health Cooperative of Puget
Sound, Seattle, Wash. Carolyn Anderman,
Lou Grothaus, and Susan Curry are with the
Center for Health Studies, Group Health
Cooperative of Puget Sound. At the time of
the study, Daniel Montano was with the
Department of Family Medicine, University
of Washington, Seattle, Wash; he is now with
the Battelle Institute, Seattle.

Requests for reprints should be sent to
Stephen H. Taplin, MD, MPH, Preventive
Care Research, Group Health Cooperative of
Puget Sound, 1730 Minor Ave, Suite 1600,
Seattle, WA 98101-1448.

This paper was accepted July 26, 1993.

American Journal of Public Health 571



TABLE 1 -Baseline Characteristics, by Study Group

Study Group

Letter
from Postcard

Control Physician Reminder Both
(n = 329) (n = 329) (n = 335) (n = 334) P

Demographic
Mean age, y 61.2 60.7 60.2 60.9 .39
Age.65y,% 35 27 33 34 .17
Self-report of fair or poor health, % 14 13 14 15 .83

Behavioral influences
Are current smokers, % 28 27 27 26 .95
History of breast cancer in aunt or 4 3 4 4 .95
grandmother,a %

History of breast biopsy, % 1 3 2 2 .71
History of having mammo- 28 25 29 28 .64
grams, %

Do breast self-examinations 28 24 24 26 .65
2 12 times/y, %

Logistic barriers
Use clinicthat is .45 min from 15 12 17 16 .26
BCSPb center, %

Appointment wait time was .4 wk 53 43 48 48 .10
at time of invitation, %

aSecond-degree family history. Women with first-degree family history (mother, sister, daughter) of
breast cancer were excluded from the study.

bBCSP = Breast Cancer Screening Program.

enrolled, an automated system sends
letters to women due for mammograms.
The letter is signed by the Breast Cancer
Screening Program medical director,
recommends scheduling a mammogram

at one of three screening centers, and
emphasizes the importance of the test.

Study Population and Design
We randomized women who were

(1) age 50-79 years and had completed
the questionnaire more than 1 year

before randomization, (2) current Group
Health Cooperative enrollees who had
not been previously invited to a screen-

ing center, and (3) without a mammo-

gram in the year before randomization.
In order to have adequate numbers of
women eligible for first invitations, we

restricted the study to women who did
not have a first-degree family history of
breast cancer or more than one minor
risk factor (early menarche, late meno-

pause, second-degree family history of
breast cancer).24

By making small changes in the
Breast Cancer Screening Program corre-

spondence, we tested the independent
and combined effects of (1) having the
recommendation letter come from the
woman's physician rather than from the
Breast Cancer Screening Program medi-

cal director (primary physician invita-
tion) and (2) sending a reminder post-
card to women 2 months after the
recommendation letter (reminder post-
card).

A sample of 1500 women was

identified through the breast cancer

program database, and these women

were randomly allocated to four groups:

(1) primary physician invitation (n = 329);
(2) reminder postcard (n = 335); (3) pri-
mary physician invitation plus reminder
postcard (n = 334); and (4) usual-care
control group (n = 324). Subsequent to
randomization, 11.5% of women were

excluded from the study because they
terminated Group Health Cooperative
coverage (n = 34) or obtained a mammo-

gram before being sent the recommenda-
tion letter (n = 135). Study data came

exclusively from the program database
and the risk factor questionnaire. All
women were blinded to the study and
received identical care to other women
being invited at the same time.

Recommendation letters and re-

minder postcards were mailed directly to
study women. When the primary care

physician personally signed the letter, it
also included a paragraph that empha-
sized the importance of the screening

visit in the woman's overall health care.

Reminder postcards were sent to all
women in the appropriate study group

without checking participation status
beforehand.

Analysis
We compared baseline demographic

characteristics, health status, screening
history, and logistical barriers to partici-
pation among study groups. We dichoto-
mized all characteristics (Table 1) and
compared proportions among interven-
tion populations using chi-square tests.
We compared mean age and enrollment
length using analysis of variance.

Using receipt of a mammogram

within 12 months of the invitation letter
(yes/no) as the dependent variable in a

logistic regression model, we tested for
the main effects of the primary physician
letter, the reminder postcard, and the
interaction of the physician letter and
the reminder postcard. We then used
chi-square tests with 1 df to compare

each of the interventions with the con-

trol condition. These pairwise compari-
sons were repeated with a logistic regres-

sion model that included all the baseline
characteristics. In addition, we fit five
separate logistic models to test for these
interactions: (1) physician letter with
patient age and (2) reminder postcard
with patient age, appointment wait time,
travel time, or history of mammography.

Results
The groups did not differ signifi-

cantly with respect to mean age (61
years) or average length of enrollment
(10.4 years). As shown in Table 1, there
were no significant differences among

the four treatment groups on any of the
baseline characteristics (Table 1).

The groups that received the re-

minder postcard had significantly greater
rates of mammography use compared
with control subjects (Table 2, P < .001).
The odds of getting a mammogram
increased at least 60% in the groups
receiving a reminder postcard. The use

of a letter from the woman's personal
physician did not increase participation.

Adjusting for baseline covariates
increased the odds ratio for both post-
card groups to nearly 2 (Table 3). We did
not find significant interactions between
the physician letter and patient age, nor

between the postcard reminder and the
variables of age, appointment wait time,
distance from the screening center, or

having had a prior mammogram.
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The covariate analysis also identi-
fied three baseline characteristics associ-
ated with a lower likelihood of obtaining
a mammogram: reporting fair or poor
health (P = .02), current cigarette smok-
ing (P = .0001), and living more than 45
minutes from the screening center
(P =.0001). Women who had had a
previous mammogram were significantly
more likely to participate (P = .0001).
Because women had an average enroll-
ment of 10 years, most of the previous
mammograms occurred at the Group
Health Cooperative.

Discussion
A letter from the woman's primary

care physician did not increase the
likelihood that she would get a mammo-
gram within 1 year. In contrast, sending
a subsequent reminder postcard nearly
doubled the odds of participation.

McPhee and Detmer29 recently dem-
onstrated that mailed recommendations
nearly doubled the odds that women
would get a mammogram (62% vs 46%).
Our study suggests that adding a re-
minder postcard 2 months after mailed
recommendations would increase the
rate even more.

Our results should encourage the
evaluation of mailed reminders in eco-
nomic or racial subgroups who were not
represented in this study. Efforts to
promote mammography use in Hispanic
and Black populations currently empha-
size encouraging physician recommenda-
tions.30'31 However, a physician recom-
mendation alone may not be sufficient to
change behavior. Testing the effective-
ness of reminders among these popula-
tions, once they receive the recommenda-
tion, would be a logical extension of our
work.

The lack of effect of personal
physician letters in this health mainte-
nance organization setting may not gen-
eralize to the fee-for-service practice. In
this study, the letter from the screening
program medical director largely reflects
the recommendation of the woman's
physician. However, in fee-for-service
practice, direct correspondence with
women by a third party such as a
radiology facility would be contrary to

accepted notions of continuity. The role
of continuity in achieving cancer screen-
ing goals needs closer evaluation, espe-
cially in fee-for-service practice.32'33

When considered in a national
context, the results of this study suggest
that future work to promote mammogra-

TABLE 2-Proportion of Study Group Women Who Obtained Mammograms
within 1 Year

Mammogram
within 1 y of 95%

Recommendation, Odds Confidence
Intervention Group % Ratioa Interval P

Controlb (n = 329) 46.8 1
Primary physician invitationc 45.6 0.95 0.74,1.36 .75

(n = 329)
Postcard reminderd (n = 335) 58.5 1.60 1.18,2.18 .003
Bothe (n = 334) 61.7 1.83 1.34, 2.49 .0001

aOdds ratios were calculated from logistic regression model.
bAll women received a letter signed by the program director that recommended they schedule a

screening mammogram.
cThe standard letters were modified to include the signature of the woman's physician.
dWomen received reminder postcards subsequent to the recommendation letter.
sWomen received both the letter from the woman's physician and the reminder postcard.

TABLE 3-Logistic Regression Analysis Comparing Odds of Obtaining
Mammograms among Treatment Groups, With Baseline
Characteristics Controlled

Odds Ratioa 95% Confidence Interval P

interventionsb
Control 1.00
Primary physician invitation 0.98 0.69,1.38 .89
Postcard reminder 1.92 1.36,2.71 .0002
Physician letter + reminder 1.95 1.38, 2.74 .0001

Sociodemographicsc
If age .65y 1.06 0.73,1.53 .53
If have fair or poor health 0.63 0.45,0.90 .02

Behavioral influencesc
If current smoker 0.48 0.37, 0.63 .0001
If second-degree family history of 1.21 0.62, 2.33 .57

breast cancer
If history of breast biopsy 0.43 0.18,1.05 .07
If history of mammograms 1.87 1.41, 2.48 .0001
If do breast self-examination . 12 1.19 0.90,1.58 .22
times/y

Logistic barriers
If clinic was . 45 min away 0.44 0.31,0.62 .0001
If appointment wait was .4 wk 1.04 0.74,1.47 .68

aFrom logistic regression calculated by using all variables and 1 150 subjects.
bCoded so that control subjects are the reference group.
cCoded so that the reference group is the one without the characteristic.

phy must continue to be concentrated on
women who have never obtained a
mammogram. Our results demonstrate
that the odds of getting a mammogram
double if the woman has had a previous
mammogram. Automated systems that
mail reminders may be sufficient to

encourage repeat mammography once a

woman has had her first examination.
Identifying and encouraging women who
have not had the first mammogram
should continue to be a priority.

Physician recommendations alone
are not sufficient to ensure that women
obtain a mammogram. Less than half the
women who received that intervention
participated, which is far less than the
rates achieved in randomized trials.20'22
More needs to be done to test methods
of promoting participation. Interven-
tions that address access barriers and
patient characteristics should be com-

pared with postcard reminders in future
intervention trials.34
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A variety of surveys demonstrate
that older women are least likely to get
screening mammography.735 Our work
suggests that participation rates are
similar across age categories if the
recommendation is given. But the recom-
mendation alone will not be sufficient to
achieve high rates of participation among
women of any age group.

Automated reminder systems ap-
plied to populations show promise as a
technique for putting the potential mor-
tality reductions afforded by screening
mammography within reach. Improved
interventions and the use of reminders
in the fee-for-service setting need future
evaluation. O

Acknowledgments
This study was made possible by grant
CA34847 from the National Cancer Institute.

The authors acknowledge the careful
attention to detail of Deb Timlin, Anne
Howard, Nancy Snell, Jim Toomey, and
Kathleen Hall. Their work and organization
were greatly appreciated.

References
1. Shapiro S, Venet W, Strax P, Venet L.

Current results of the breast cancer
screening randomized trial: The Health
Insurance Plan (HIP) of Greater New
York Study. In: Day NE, Miller AB, eds.
Screening for Breast Cancer. Toronto,
Canada: Hans Huber Publishers; 1988.

2. Tabar L, Fagerberg G, Duffy SW, Day
NE. The Swedish two county trial of
mammographic screening for breast can-
cer: recent results and calculation of
benefit. J Epidemiol Community Health.
1989;43:107-114.

3. National Cancer Institute. Section III:
mortality. In: Ries LAG, Hankey BV,
Miller BA, et al., eds. Cancer Statistics
Review 1973-1988. Bethesda, Md: Na-
tional Institutes of Health; 1991;7. NIH
Publichation 91-2789.

4. Howard J. Using mammography for can-
cer control: an unrealized potential.
Cancer. 1987;37:33-48.

5. Centers for Disease Control. Provisional
estimates from the National Health Inter-
view Survey Supplement on Cancer Con-
trol-United States, January-March 1987.
MMAR. 1988;37(27):417-419.

6. Lerman C, Rimer B, Trock B, Balshem A,
Engstrom PF. Factors associated with

574 American Journal of Public Health

repeat adherence to breast cancer screen-
ing. Prev. Med. 1990;19:279-290.

7. Centers for Disease Control. Use of
mammography-United States, 1990.
MMWR. 1990;39(36):621, 627-630.

8. McPhee SJ, Bird JA, Jenkins CNH,
Fordham D. Promoting cancer screening.
Arch Intem Med. 1989;149:1866-1872.

9. McDowell I, Newall C, Rosser W. A
randomized trial of computerized remind-
ers for blood pressure screening in pri-
mary care. Med Care. 1989;27:297-305.

10. Larson EB, Olsen E, Cole W, Shortell S.
The relationship of health beliefs and a
postcard reminder to influenza vaccina-
tion. JFam Pract. 1979;8:1207-1211.

11. Myers RE, Engstrom PF, Rosan J, Amsel
Z, Rimer B. Integrating breast cancer
screening into an HMO medical care
delivery system. HMO Pract. 1987;1(2):
67-74.

12. Thompson RS, Taplin SH, Carter AP,
Schnitzer F. Cost effectiveness in pro-
gram delivery. Cancer. 1989;64:2682-
2689.

13. Larson EB, Bergman J, Heidrich F, Alvin
BL, Schneeweiss R. Do postcard remind-
ers improve influenza vaccination compli-
ance? Med Care. 1982;20:639-648.

14. Brimberry R. Vaccination of high-risk
patients with influenza. J Fam Pract.
1988;26:397-400.

15. Thompson RS, Michnich ME, Gray J,
Friedlander L, Gilson B. Maximizing
compliance with Hemoccult screening for
colon cancer in clinical practice. Med
Care. 1986;24:904-914.

16. Ornstein SM, Garr DR, Jenkins RG,
Rust PF, Arnon A. Computer-generated
physician and patient reminders: tools to
improve population adherence to se-
lected preventive services. J Fam Pract.
1991;32:82-90.

17. Clementz GL, Aldag JC, Gladfelter TT,
Barclay AM, Brooks HF. A randomized
study of cancer screening in a family
practice setting using a recall model. J
Fam Pract. 1990;30:537-541.

18. Banks NJ, Palmer RH. Clinical remind-
ers in ambulatory care. HMO Pract.
1990;4(4):131-136.

19. Taplin SH, Anderman C, Grothaus L.
Breast cancer risk and participation in
mammographic screening. Am J Public
Health. 1989;79:1494-1498.

20. Tabar L, Fagerberg G, Duffy SW, Day
NE, Gad A, Grontott 0. Update of the
Swedish two-county program of mammo-
graphic screening for breast cancer. Ra-
diol Clin NorthAm. 1992;30:187-210.

21. Tabar L, Gad A, Holmberg L, Ljungquist
U. Significant reduction in advanced

breast cancer: results of the first seven
years of mammography screening in
Kopparberg, Sweden. Diagn Imaging Clin.
1985;54:158-164.

22. Fink R, Shapiro S. Significance of in-
creased efforts to gain participation in
screening for breast cancer. Am J Prev
Med. 1990;6:34-41.

23. Carter AP, Thompson RS, Bourdeau RV,
Andenes J, Mustin H, Straley H. A
clinically effective breast cancer screen-
ing program can be cost-effective, too.
Prev Med. 1987;16:19-34.

24. Taplin SH, Thompson RS, Schnitzer F,
Anderman C, Immanuel V. Revisions in
the risk-based breast cancer screening
program at Group Health Cooperative.
Cancer. 1990;66:812-818.

25. Becker MH, Haefner DP, Kasl SV,
Kirscht JP, Malman LA, Rosenstock IM.
Selected psychosocial models and corre-
lates of individual health-related behav-
iors. Med Care. 1977;15(suppl):27-46.

26. Janz NK, Becker MH. The health belief
model: a decade later. Health Educ Q.
1984;11(spring):1-47.

27. Pearson DC, Grothaus LC, Thompson
RS, Wagner EH: Smokers and drinkers in
a health maintenance organization popu-
lation: lifestyles and health status. Prev
Med. 1987;16:783-795.

28. 1980 Census of Population and Housing.
Washington, DC: US Dept of Commerce,
Bureau of Census; 1980.

29. McPhee SJ, Detmer WM. Reminder
interventions to improve delivery of can-
cer prevention services. Presented in part
at the Annual Meeting of the American
Society of Preventive Oncology. March
20, 1990; Bethesda, Md.

30. Fox SA, Stein JA. The effect of physician-
patient communication on mammogra-
phy utilization by different ethnic groups.
Med Care. 1991;29:1065-1082.

31. Burack RC, Liang J. The acceptance and
completion of mammography by older
blackwomen.Am JPublic Health. 1989;79:
721-726.

32. Dietrich AJ, Marton KI. Does continuous
care from a physician make a difference?
JFam Pract. 1982;15:929-937.

33. Kelly RB, Shank JC. Adherence to
screening flexible sigmoidoscopy in asymp-
tomatic patients. Med Care. 1992;30:1029-
1042.

34. Wolosin RJ. Effect of appointment sched-
uling and reminder postcards on adher-
ence to mammography recommenda-
tions. JFam Pract. 1990;30:542-547.

35. The National Cancer Institute Breast
Cancer Screening Consortium. Screening
mammography: a missed clinical opportu-
nity? JAMA. 1990;264:54-58.

April 1994, Vol. 84, No. 4


