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Background: In a previous study we found immediate effectiveness of a nurse-initiated intervention on
improving mammography recommendation rates in a family practice residency program. To determine the
long-term effectiveness of this ongoing intervention, we performed a chart audit study on two different
groups of charts 5 years after the institution of the intervention.

Methods: Chart audits for mammogram recommendation and completion rates were conducted on an
original cohort group of women aged 40 years and older (n=91) and a new 5-year postintervention group of
women aged 53 years and older (n=189). Preintervention, postintervention, and 5-year postintervention
rates were compared within the cohort group. Rates of the new 5-year postintervention group were compared
with rates of women 50 years and older from the original preintervention group and postintervention group.

Results: For the original cohort group the improvement in “mammograms done at least once in the past
3 years” was maintained 5 years later, and there was a statistically significant increased rate from the
postintervention to 5 years later (73.9 percent versus 86.8 percent, P<<0.02) for “mammograms done or
recommended at least once in the past 3 years.” This improvement was also noted for the new 5-year
postintervention group when their rates were compared with the preintervention and postintervention group
rates. For “mammograms done at least once in the past 3 years,” the rates were 34.2 percent, 45.5 percent,
and 64 percent, respectively. For “mammograms done or recommended at least once in the past 3 years,” the
rates were 42.0 percent, 72.7 percent, and 90.0 percent, respectively. In a separate analysis, annual
mammogram rates in the new 5-year postintervention group for the 3 years preceding this study were 44.8
percent (1990), 36.5 percent (1991), and 36.5 percent (1992). Eleven percent of women had a mammogram
done in each of the 3 consecutive years.

Conclusion: An ongoing nurse-initiated intervention is a feasible method of improving and maintaining
mammogram recommendation and completion rates. Further studies of interventions to improve the rate at
which eligible women get consecutive annual mammograms are needed. (J Am Board Fam Pract 1995; 8:452-6.)

Improving physician compliance with various
cancer screening guidelines has received consid-
erable attention in the medical literature during
the past 10 to 15 years. Studies reporting the
effectiveness of various methods, such as comput-
erized reminders,!* checklists,>? educational
seminars,!’ and individual feedback of perform-
ance,” "I continue to be published yearly in the
primary care journals. While these studies almost
always show statistically significant improve-
ments, these improvements often are not clini-
cally significant. Of equal importance, studies as-
sessing the long-term effects 1 or 2 years beyond
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the intervention are rarely reported but are pre-
cisely the type of studies needed in the area
of improving the clinical practice of preventive
medicine. Taplin,'* in his editorial on an inter-
vention successful in improving mammography
use in a health maintenance organization,!”
addressed this concern about interventions by
asking who will assume responsibility for main-
taining the intervention after the study is finished.
[t 1s clear that the success of an intervention
should be judged by its long-term effectiveness
under working conditions.

In a previous study published in 1990,'6 we re-
ported the short-term effectiveness of a simple
nurse-initiated intervention on the recommenda-
tion of screening mammography by family prac-
tice residents. In this report we present follow-up
data on the effects of that intervention after more
than 5 years of continuous implementation.
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Methods

The study was performed in an urban, commu-
nity-hospital-based family practice residency pro-
gram. Thirty-six residents (12 in each year of
training) see patients at a family health center that
serves a predominantly white (94 percent), lower
middle-class population. There are approximately
14,000 patient visits a year at the health center.

Intervention

A detailed description of the design and implemen-
tation of the original intervention has been pub-
lished, but the key points are discussed below.
Using information gathered from a questionnaire
that assessed residents’ knowledge, attitudes, and
behavior on cancer screening, we were able to de-
fine barriers to their recommending mammogra-
phy and to design a nurse-initiated intervention to
eliminate those barriers. The intervention in-
volved having a nurse ascertain the mammogram
status of age-appropriate women patients the
evening before their scheduled visit, place a form
on the patient’s chart with her current mammo-
gram status indicated for the resident to review,
and request a mammogram recommendation if the
patient was overdue. If the resident did not act on
the recommendation, the nurse recommended a
mammogram to the patient. All age-eligible pa-
tients entered the nurse reminder system regard-
less of whether the resident or the nurse made the
recommendation. A tickler file was used for re-
minding the patients when they were due for their
next mammogram, whether they had an interim
office visit, and whether they had a mammogram
done. Nurses and providers were aware of the origi-
nal study but not of the 5-year follow-up study.

With the inception of the intervention, the
daily chart review for mammogram status became
a required nursing duty shared by all the staff, and
the tickler file system was managed by 1 nurse
who had been in charge of tracking Papanicolaou
smear results for the center. We did not attempt
to audit or reinforce nurse performance but chose
to let things run as in the “real world.”

Four months before the start of our 4-month
recruitment period for the new 5-year postinter-
vention group, the family health center moved to
a new facility within 1 mile of the original loca-
tion, the resident reminder sheet was discontin-
ued for logistic reasons, and the mammogram re-
minders became computerized.

Chart Audit

The original study included only women who
were 40 years of age or older. There were 200 pa-
tients in the preintervention chart audit group
and 270 patients in the postintervention chart
audit group. A cohort of 111 patients was in both
the preintervention and postintervention chart
audit groups. Of these 111 women, 91 (82 per-
cent) were available for auditing 5 years later.
Rates for “mammograms done at least once in the
past 3 years” and “mammograms done or recom-
mended at least once in the past 3 years” were cal-
culated for this cohort for each of the three audit
periods: preintervention, postintervention, and
5-year postintervention.

Using the same methods, we selected a new
5-year postintervention group of women, this
time limiting it to those who were 53 years of age
and older. We chose 53 years as a minimum age
because we wanted to study women who were
eligible for annual mammograms (50 years and
older) and because we wanted to include in the
analysis their mammography rates for the 3 years
preceding the study. In brief, all age-eligible,
established women patients who attended the
health center during a 4-month period were
included in the group. Rates for “mammograms
done at least once in the past 3 years” and for
“mammograms done or recommended at least
once in the past 3 years” for this new group were
compared with rates for the women from the
original preintervention and postintervention
groups who were 50 years and older and thus
eligible for annual mammograms (n=155 and
n=221, respectively). Annual mammography rec-
ommendation and completion rates were also cal-
culated in this new 5-year postintervention group
for 1990, 1991, and 1992 separately.

Data Analysis

Tests of significant difference between rates
(“mammograms done at least once in the past
3 years” and “mammograms done or recom-
mended at least once in the past 3 years”) were
performed using chi-square analysis. Exact P val-
ues obtained are reported.

Results

Figure 1 shows the preintervention, postinterven-
tion, and S-year postintervention rates for the
original cohort group. Compared with the

Mammography Recommendation 453

1ubBLAdoD AQ pa19910i4d 1Sanb Ag SzZoz AeN Sz uo /Bio wigel mmm//:dny woll papeojumoqd ‘S66T JOqWBAON T U0 ZSt 9 g wigel/izzTs 0T se paysiignd 1si1) ;1oeld we4 pjeog Wy


http://www.jabfm.org/

100

[@ Preintervention
90 (n=111)

M Postintervention
80 (n=111)

M 5-yr Postintervention
70 (n=91)

60

50

404

30

P=005 P=059 P=001 P=002

At least once in At least once in

past 3 years past 3 years
| Jos ot e
Mammograms Mammograms
Done Done or

Recommended

Figure 1. Preintervention, postintervention, and 5-year
postintervention chart audit results of cohort group.

postintervention cohort group rate, the 5-year
postintervention cohort group rate remained sta-
ble for “mammograms done at least once in the
past 3 years” (52.3 percent and 56 percent, re-
spectively) and increased significantly for “mam-
mograms done or recommended at least once in
the past 3 years” (73.9 percent versus 86.8 per-
cent, P=0.02).

Slightly better results were found when the
new S-year postintervention group (n=189) rates
were compared with the preintervention and
postintervention group rates for the women eligi-
ble for annual mammograms. As shown in Figure 2,
statistically significant increases were found for
“mammograms done at least once in the past
3 years” (34.2 percent preintervention, 45.5 per-
cent postintervention, and 64 percent new 5-year
postintervention) and “mammograms done or
recommended at least once in the past 3 years”
(42.6 percent preintervention, 72.7 percent post-
intervention, and 90.0 percent new 5-year
postintervention).

Using just the new 5-year postintervention
group data, we calculated the percentage of charts
in which mammogram recommendations were
recorded for 1990, 1991, and 1992 and found that
rates for those years remained stable (54.4 per-
cent, 55.5 percent, and 53.9 percent, respectively,
P=0.95). The percentage of charts that docu-

mented a mammogram was done in 1990, 1991,
and 1992 also remained relatively stable (44.8
percent, 36.5 percent, and 36.5 percent, respec-
tively, P=0.47). When we examined the percent-
age of women who had a mammogram recom-
mended in each of the 3 consecutive years and
who had a mammogram done in each of the
3 consecutive years, we found rates of 42 percent
and 11 percent, respectively.

Discussion

Five-year follow-up results from our cohort
group and the new 5-year postintervention group
show a sustained or improved rate of mammo-
gram recommendation or completion. We attrib-
ute our sustained and improved rates to the
nurse-initiated intervention, but because this
study was uncontrolled, other factors, such as
secular trends and matriculation of residents with
better preventive medicine skills, could also have
influenced our results.

It is difficult to assess how much an influence
secular trends have on our results because compa-
rable longitudinal data on mammography utiliza-
tion rates are unavailable for our geographic area.
In one intervention study using similar communi-
ties as control and experimental groups, there was
an improvement of 10 percent (from 30 percent
to 40 percent) in mammograms done in the pre-
vious year in the control community during a
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Figure 2. Women aged 50 years and more:
preintervention, postintervention and new 5-year
postintervention group chart audit results.
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2-year period, while the experimental community
experienced a 20 percent improvement.!”
Influence of the intervention on different pre-
ventive medicine skills from resident to resident
and from residency year to residency year is
extremely complex and difficult to ascertain for
several reasons. First, residents enter family prac-
tice programs from medical school with widely
varying exposure to preventive medicine. Second,
residents develop different degrees of interest in
preventive medicine as they progress through
their residency. Third, every year brings with it a
turnover in the makeup of the residency as a
whole and the practice of preventive medicine by
the residency as a whole. We did not specifically
assess differences by individual resident or resi-
dent-year group in mammography recommenda-

tion rates in this study. In our original study, how-

ever, we found no statistical differences when
results for individual residents were compared.'6

The annual recommendation rates during a
3-year period (54.4 percent, 55.5 percent, and
53.9 percent) in our new 5-year postintervention
group compare favorably with the results of the
only other longitudinal intervention study we
found. In the study by Shank, et al.!* during a
5-year period the percentage of physicians com-
pliant with mammography guidelines (i.e., either
recommended or done) improved from 0 percent
at base line to 56 percent. Their study was similar
to ours in several ways: it was an uncontrolled
study of an ongoing intervention and occurred in
a family practice residency program. Their inter-
vention, however, involved regular group and in-
dividual feedback and included more health
maintenance items.

Our figure of 11 percent of charts having a
mammogram done in each of the successive years
1990, 1991, and 1992 is not only disappointing
but also difficult to place in perspective. We have
not come across data that address compliance
with annual mammograms in the same women
longitudinally. Studies in this area usually meas-
ure rates for the preceding year. A study by Sel-
inger, et al.!8 showed a 19 percent rate for mam-
mograms done within the most recent year. Data
from 1987 published in Morbidity and Mortality
Weekly Report (MMWR) as the percentage of
women 50 years old or older having had a screen-
ing mammogram in the preceding 12 months
showed a wide range from 15 percent to 46 per-

cent in the 33 states surveyed.!” Pennsylvania was
not one of the participating states, but figures for
some adjacent states were 21 percent (Ohio), 19
percent (West Virginia), and 29 percent (New
York). Our data on the percentage of eligible
women having a mammogram the preceding year
compare very favorably with the 1987 MMWR
data (41.8 percent for 1990, 36.5 percent for
1991, and 36.5 percent for 1992).

Clearly there are factors, such as cost, conven-
ience, comfort, and fear, that prevent women
from getting a mammogram even when recom-
mended on a regular basis. We might never be
able to persuade large percentages of women to
get annual mammograms year after year. In the
Swedish two-county study where mammography
was offered at an interval of nearly 3 years, reduc-
tion in mortality was similar to that in the Health
Insurance Plan study, which used an annual inter-
val.20 Perhaps we would be more successful focus-
ing our energies by recommending that women
50 years and older have regular mammograms
every 2 to 3 years.

We need further studies of longitudinal com-
pliance. On a national level surveillance programs
that monitor mammography screening longitudi-
nally would provide a data base of geographic dif-
ferences, secular trends, and characteristics of
compliant women that would be useful for maxi-
mizing mammography usage.

Our sustained success in mammography rec-
ommendation rates in the 5-year postintervention
group is cause for some optimism. It demon-
strates that this simple intervention can improve
one important cause of low mammography
screening rates — failure of physicians to recom-
mend them. A simple, practical, and inexpensive
nurse-initiated intervention such as ours could
provide the answer to Taplin’s question of who
will manage the intervention when the study is
finished? The nurse(s) will! Our intervention
could easily be modified from the residency
model to a model for either a health maintenance
organization or a large, single primary care spe-
cialty group and could function without consum-
ing valuable physician time.

Many types of interventions involving comput-
erized reminders, checklists, educational semi-
nars, and individual feedback have shown short-
term success in improving mammography usage.
It is important that long-term studies of these in-
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terventions be done not only to compare with our
findings but also to determine which interven-
tion(s) will produce the maximum mammography
utilization possible.

‘Tracey Mathis provided dme and expertise with the data entry

and data analysis.
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