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Abstract

Objective: Recent attention has focused on moving women from having initial mammograms to maintaining
adherence to regular mammography schedules. We examined behavioral intentions to maintain mammogra-
phy adherence, which include the likelihood of performing a behavior, and implementation intentions, specific
action plans to obtain mammograms. Potential predictors were Theory of Planned Behavior constructs, previ-
ous barriers, previous mammography maintenance, and age.
Methods: Respondents were 2062 currently adherent women due for their next mammograms in 3–4 months
according to American Cancer Society recommendations for annual screening. Statistical models were used to
examine predictors of behavioral and two implementation intentions, including having thought about where
women would get their next mammograms and having thought about making appointments.
Results: With the exception of pros, cons, and subjective norms, all variables predicted behavioral intentions
(p � 0.05). Stronger perceived control, previous mammography maintenance, and one barrier (vs. none) pre-
dicted being more likely to have thought about where to get their next mammograms. Previous maintenance
and no barriers (vs. two) predicted being more likely to have thought about making appointments.
Conclusions: Our findings suggest that among women currently adherent to mammography, volitional factors,
such as barriers, may be better predictors of implementation intentions than motivational factors, such as atti-
tudes. Implementation variables may be useful in understanding how women move from intentions to action.
Future research should examine how such factors relate to mammography maintenance behaviors and can be
integrated into behavior change interventions.
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Introduction

APPROXIMATELY 70% OF U.S. WOMEN report having had
mammograms in the previous 1–2 years.1 Although this

exceeds the Healthy People 2010 objective,2 vigilance is needed
to counter slightly lower mammography rates in recent
years.1 A more worrisome finding is that only 46% of age-
eligible women are characterized as getting regular mam-
mograms on schedules likely to maximize the full benefit of
mammography to reduce breast cancer morbidity and mor-
tality.3 The public health challenge is both to motivate
women to have their first mammograms1,4,5 and to maintain
adherence to mammography on age-appropriate sched-
ules6,7 recommended by major medical organizations.8–10 Al-

though these organizations differ on precise recommended
intervals, we focus on the American Cancer Society (ACS)
guidelines that call for annual mammograms in all women
aged �40 years.8 Based on this guideline, we define main-
tenance of mammography adherence as having a second
mammogram no sooner than 10 months and no later than
14 months after the previous mammogram. Although spe-
cific findings are related to annual mammography, the
broader constructs transcend the particular screening inter-
val.

Important necessary conditions for performing recom-
mended health behaviors, such as maintaining adherence to
mammography, include behavioral intentions.11 When in-
tention measures concern a specific behavior and are ob-
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tained reasonably close to the time the behavior is per-
formed, intentions strongly predict behavior (r � 0.70).12 De-
spite this potential for strong correlations, many good in-
tentions do not lead to intended behaviors.13,14 A major
challenge and opportunity is to bridge the mammography
intention-behavior divide.11

Fishbein and others have stressed the need to understand
steps that occur between behavioral intentions and perfor-
mance of health behaviors.11,12 Several conditions that facil-
itate strong relationships between behavioral intentions and
health behaviors, such as mammography, are well docu-
mented.15–18 Intention-behavior inconsistencies may result,
in part, from a lack of implementation intentions, defined as
commitments to take specific actions needed to fulfill a be-
havioral goal or to transform intentions into behavior.19 Im-
plementation intentions build on the idea of assessing a spe-
cific behavioral goal by breaking the behavior into specific
actions toward fulfillment of the goal. In the case of mam-
mography, implementation intentions would include know-
ing when and where to have a mammogram when it is due20

in addition to more precise information, such as arranging
for time off work and for transportation.21 Women are more
likely to complete cervical cancer screening,22 practice breast
self-examinations,23and have mammograms21 if they have
first formed implementation intentions to engage in these be-
haviors. Yet we know little about predictors of forming and
holding implementation intentions in the absence of inter-
ventions.

Several studies have suggested that formation of imple-
mentation intentions can increase rates of one-time routine
and diagnostic screening.21,23,24 To our knowledge, none
have examined predictors of implementation intentions for
mammography in a sample of women adherent for recent
screening at the time of entry into the study, in other words,
implementation intentions to maintain adherence to mam-
mography. Implementation intentions seem to be most po-
tent in prompting behaviors when behavioral intentions are
strong.25 Women who have had recent mammograms report
stronger behavioral intentions than those not recently
screened,26 making consideration of implementation inten-
tions particularly appealing. Examining predictors of imple-
mentation intentions to maintain adherence to mammogra-
phy among currently adherent women may help to identify
reasons why women intending to get mammograms are not
screened on schedule.

Our examination of implementation intentions was
guided by the Theory of Planned Behavior (TPB), a model
that has informed prior studies of mammography inten-
tions and behavior23,27–31 and implementation intentions.21

Constructs included in TPB—an individual’s (1) attitudes
toward the behavior, (2) perceived norms, (3) perceived be-
havioral control related to performing the behavior, and (4)
behavioral intentions theorized to mediate fully the effects
of attitudes and perceived norms on behavior—are in-
cluded in many social-cognitive theories of health behav-
ior change.11,32,33 Perceived behavioral control may have an
especially strong influence on formation of implementation
intentions. A recent intervention to encourage mammogra-
phy screening that required women to form implementation
intentions was more effective for women who held strong
behavioral intentions but low perceived behavioral control.21

The authors concluded that women with a combination of

high behavioral intentions to attend screening and low per-
ceived control may be motivated to be screened but benefit
from prompting to form implementation intentions that en-
courage future screening.

In addition to studies that have applied TPB to the study
of implementation intentions, parallels have been drawn be-
tween implementation intentions and planning required in
the latter stages of the Precaution Adoption Process Model
(PAPM).34,35 In these latter stages, individuals move from
motivation to volition and must confront obstacles that im-
pede the behavioral goal.36,37 Thus, intentions to maintain
adherence to mammography among currently adherent
women may be governed more by volitional constructs, such
as barriers. The degree to which women have experienced
barriers in the past and the related ease associated with get-
ting prior mammograms may influence women’s plans for
their next mammograms. Finally, we considered whether
forming implementation intentions was predicted by previ-
ous mammography maintenance. Women who have main-
tained adherence to mammography should report stronger
implementation intentions to do so in the future compared
with those who have not been adherent.26

The current study

We examined TPB constructs, previous barriers, and pre-
vious mammography maintenance as predictors of behav-
ioral and implementation intentions to maintain mammog-
raphy adherence among women adherent to mammography
at baseline. We predicted that all model variables would sig-
nificantly predict behavioral intentions. We also explored
their utility as predictors of implementation intentions. We
considered two global components necessary for implemen-
tation intentions, including whether they had thought about
where they would have their next mammograms and
whether they had thought about making their appointments.

Materials and Methods

Study respondents

Eligible women were North Carolina residents enrolled
with the North Carolina Teachers’ and State Employees’
Comprehensive Major Medical Plan (State Health Plan) for
�2 years prior to sampling, had their last screening mam-
mograms between September 2003 and September 2004 (to
ensure all were adherent to recent mammograms on study
entry), had only one mammogram within the designated
timeframe (to exclude those who had diagnostic mammo-
grams), had no personal history of breast cancer, and were
between the ages of 40 and 75. All women had their last
screening mammograms approximately 8–9 months before
baseline telephone interviews.

Personally Relevant Information about Screening Mam-
mography (PRISM) study recruitment occurred from Oc-
tober 2004 to April 2005. Researchers mailed invitation let-
ters to a random sample of 9087 women who met
eligibility criteria. Letters included required Health In-
surance Portability and Accountability Act of 1996
(HIPAA) information and provided instructions for opt-
ing out of the study. Trained telephone interviewers from
Battelle Centers for Public Health Research and Evalua-
tion contacted potential participants to obtain their con-
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sent. The consent process and survey took an average of
31 minutes to complete. Interviewers made up to 12 at-
tempts to contact women.

Of those invited, 3547 women completed baseline tele-
phone interviews, 2051 refused to participate, and 747 were
determined to be ineligible. The remaining 2742 women
were classified as unknown eligibility once calls were ini-
tiated because their call attempts were exhausted (n � 2570)
or their enrollment was no longer needed (n � 172) to reach
the target sample size before we could verify eligibility. The
range in response rates based on the American Association
for Public Opinion Research Standard Definitions was
47.1%–63.7%.38 The lower response rate excludes a portion
of women with unknown eligibility from response rate com-
putation; the higher response rate excludes all women with
unknown eligibility. These rates are consistent with trends
toward declining national participation in surveys.39 We re-
quested a level of engagement greater than would be re-
quired for most surveys, as we asked women to agree to be
part of a 5-year intervention study.

The current report focuses on women for whom we could
calculate previous mammography maintenance. We in-
cluded only women aged �43 to allow us to include 2 full
years of medical records. If they began having mammograms
at age 40, women aged �43 could have received two annual
mammograms needed to compute the measure of previous
mammography maintenance. In addition, we included only
women who had not yet made appointments for their next
mammograms. Thus, all women in the sample would have
to take several behavioral steps if they were to obtain their
next mammograms on time.

Measures

Demographics. We assessed several sociodemographic
variables, including age, race, marital status, education, and
financial status (defined as overall financial situation), vari-
ables previously related to mammography use. Based on the
literature, marital status was trichotomized as married/liv-
ing as married, separated/divorced/widowed, and sin-
gle/never married. Race was dichotomized as white and
African American. Because too few women were in other
racial groups to permit meaningful analysis, their data were
excluded from analyses (n � 32; 7 Asian, 18 American Indian
or Alaskan Native, 7 not defined or refused). Education was
coded to indicate having completed twelve or fewer years of
education (coded as 1), some college (2), college degree (3),
and graduate degree (4). To minimize typically high levels
of nonresponse to questions about income, we assessed fi-
nancial status using an item previously shown to have high
levels of completion: “Without giving exact dollars, how
would you describe your household’s financial situation
right now?”40 A dichotomous variable indicated suffi-
cient/limited financial status.

Previous mammography maintenance. All women were
adherent for mammography at entry into the study. We cal-
culated previous maintenance by determining if these
women also had a second mammogram within our defined
window, determined by self-report and confirmed via claims
data. We created a dichotomous variable with 0 � not re-
peatedly adherent and 1 � repeatedly adherent.41

TPB constructs. This study was not designed to test TPB
but rather to inform intervention development and evaluate
interventions. Some TPB measures were adapted for study
purposes.42

Attitudes. Research on TPB has demonstrated that atti-
tudes toward a behavior are a combination of beliefs and an
evaluation of the behavioral outcome.29 In practice, however,
many studies use much simpler approaches. To reduce par-
ticipant burden, we assessed the pros and cons related to
mammography.43 We did not include an evaluation of the
behavioral outcome, as previous experience indicates that
most respondents would rate the outcome (not receiving
mammograms or being diagnosed with breast cancer at a
later stage) as very bad. When people routinely assess a be-
havioral outcome negatively, it may not be necessary to in-
clude such measures in the model.29 Therefore, beliefs about
mammography are likely to be the key aspect of overall at-
titude toward mammography in this context. Measures of
pros and cons, our measure of beliefs, are compatible with
the way many typical TPB items are framed. Examples of
our items included: “Mammograms are needed even when
a woman has no family history of breast cancer,” and “Once
you have a couple of mammograms that are normal, you
don’t need any more for a few years.” Pros and cons scales
were computed by summing the six pros items and nine cons
items. Similar to other recent studies,41 we do not report re-
liability statistics for pros and cons of mammography. These
items capture different aspects of mammography that may
not be related to each other.

Subjective norms. We assessed norms by asking, “Most
people who are important to you think you should get a
mammogram when you are due,” measured on a 4-point
scale: 1 � strongly disagree, 2 � somewhat disagree, 3 �
somewhat agree, 4 � strongly agree, and dichotomized as
strongly agree/other.

Perceived behavioral control. We assessed perceived be-
havioral control using the item: “How much control do you
have over whether you get a mammogram when you are
due?” using a three-point scale (1 � no control, 2 � some
control, 3 � complete control) that was dichotomized as
complete control/other.

Previous barriers. We assessed barriers to mammography
through open-ended and closed-ended questions developed
in previous studies.44,45 First, we asked: “In the past, has any-
thing ever delayed your getting a mammogram?” If yes, this
was followed by: “What was the main reason that delayed
your getting a mammogram?” and “In the past, did anything
else delay your getting a mammogram?” This was asked un-
til no other barriers were reported.

Participants then were asked 10 closed-ended questions
about what might delay their next mammograms. Responses
used 4-point scales, including strongly agree/disagree and
somewhat agree/disagree. Barriers were considered present
if respondents endorsed somewhat or strongly agree. Re-
sponses to open-ended and closed-ended questions were
summed to determine the total number of barriers. Analy-
ses included total number of barriers endorsed by respon-
dents, categorized as 0, 1, and �2 barriers.
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Intentions. Mammography behavioral intentions. On a 4-
point scale (1 � very unlikely–4 � very likely), we assessed
behavioral intentions using the item: “How likely or unlikely
is it that you will have a mammogram when you are due?”
Women who said they were very likely to have mammograms
when due were categorized as having the strongest behav-
ioral intentions.

Mammography implementation intentions. Two questions
measured key global components for the formation of im-
plementation intentions based on questions from published
studies.46 “Have you thought about where you will have
your next mammogram?” and “Have you thought about
making the appointment?” These items assessed two key
steps needed to move from more general intentions to ac-
tion.

Statistical analyses

Analyses were conducted using SAS statistical software
9.1 (SAS Institute, Inc., Cary, NC). We calculated frequency
distributions for variables of interest. To identify potential
covariates, we examined relationships between outcome
measures and participant demographics, such as age, in-
come, education, race, marital, and financial status, using
point biserial correlations and tested for confounding among
study variables. Demographic variables significantly related
to outcome variables were included in models. Skewness in
the data was corrected using transformation. It was not pos-
sible to correct adequately for the skewness of subjective
norms or perceived control through transformations, result-
ing in dichotomization of those variables.

Proportional odds models were used to predict behavioral
intentions (four categories) and implementation intention
components (two categories). These models yield odds ra-
tios (ORs) and 95% confidence intervals (CIs) interpreted in
ways similar to those obtained from binary logistic regres-
sion.

Results

Descriptive analyses

As seen in Figure 1, of 9087 women invited to participate,
3547 completed baseline interviews. We report data for 2062
women who met inclusion criteria, confirmed dates regard-
ing their two most recent mammograms, and had not made
appointments for their next mammograms. Most partici-
pants were white (90%), married or living as married (82%),
and employed full-time (76%) (Table 1). Mean age was 55.52
years (SD � 5.64). Most women in the study held the
strongest behavioral intentions; 93% (1911 of 2062) said they
were very likely to get their next mammograms when due.
Whereas 93% (1920 of 2062) of women had thought about
where they would make their appointments, only 34% (698
of 2062) had thought about making appointments, even
though they would be due for their next mammograms in
3–4 months.

Bivariate correlational analyses

As shown in Table 2, behavioral intentions and the two
components of implementation intention were significantly
but weakly correlated. Behavioral intentions were most

strongly related to having thought about making an ap-
pointment (r � 0.10, p � 0.001) but also related to having
thought about where (r � 0.06, p � 0.01). Age was signifi-
cantly and positively related to behavioral intentions, such
that the strength of intentions increased with age (r � 0.14,
p � 0.001). No other demographic variables were related to
behavioral or implementation intentions. For this reason,
race, employment, education, marital status, and financial
status were not included in subsequent analyses.

Multivariate analyses

Table 3 shows associations between model predictors and
behavioral intentions. With the exception of pros, cons, and
subjective norms, all variables in the model predicted be-
havioral intentions, with stronger rather than weaker be-
havioral intentions associated with older age, such that the
odds of having stronger behavioral intentions go up by 5%
with every year increase in age (OR � 1.05, p � 0.01), previ-
ous mammography maintenance (OR � 5.21, p � 0.001),
stronger perceived behavioral control (OR � 2.07, p � 0.001),
and barriers. Specifically, no barriers (vs. two barriers) pre-
dicted stronger behavioral intentions (OR � 0.26, p � 0.001).
Those reporting no barriers vs. one barrier did not differ sig-
nificantly in their behavioral intentions.

The pattern of findings differed somewhat depending on
which implementation intentions were used. Stronger rather
than weaker implementation intentions about where to get
their next mammograms when due were predicted by pre-
vious mammography maintenance (OR � 1.78, p � 0.01),
stronger perceived control (OR � 1.57, p � 0.05), and barri-
ers. Specifically, having one barrier (vs. no barriers) pre-
dicted greater likelihood of women having thought about
where to get their next mammograms (OR � 1.88, p � 0.05).
There was not a significant difference among those report-
ing no barriers vs. two barriers. Stronger rather than weaker
implementation intentions for having thought about making
an appointment were predicted only by previous mammog-
raphy maintenance (OR � 1.73, p � 0.001) and barriers.
Those with no barriers (vs. two barriers) were more likely to
have thought about making an appointment (OR � 0.79, p �
0.05), but there was no difference between those reporting
no barriers vs. one barrier.

Discussion

Among women who had mammograms in the past 8–9
months and were due for their next mammograms soon,
most variables in the TPB-informed model significantly pre-
dicted behavioral intentions for having their next mammo-
grams when due.47 Only a subset of these variables signifi-
cantly predicted implementation intentions. Expressing
complete behavioral control and reporting one barrier, as op-
posed to no barriers, were related to women having thought
about where to get their next mammograms. Reporting no
barriers, as opposed to two barriers, was related to having
thought about making an appointment. Previous adherence
to mammography maintenance, not surprisingly, was sig-
nificant in all models.

Our findings complement previous intervention findings
of Rutter et al.21 Their intervention, designed to encourage
women to form implementation intentions as a strategy to
enhance mammography use, was more effective when
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women held strong behavioral intentions but low perceived
behavioral control. This makes sense because women who
do not intend to get mammograms would not have had rea-
sons to think about where or when they would make their
appointments, an indicator of implementation intentions.

Our data suggest that those with higher perceived be-
havioral control were more likely to have thought about
where they would get their next mammograms in the ab-
sence of intervention. Women who perceive less control
about having their next mammograms on schedule may need
additional encouragement to form implementation inten-
tions to ensure that they are screened. Our results suggest
that perceived behavioral control should be considered when
examining mechanisms through which implementation in-
tentions may act. It may be useful for physicians and other
healthcare practitioners to assess the extent to which women
believe they have some control over whether they get their
next mammograms on time. This could be done with a di-

rect question and appropriate feedback provided. Of course,
more research would be needed to assess this assumption.

The degree to which perceptions of control match reality
may vary over time and should be examined more fully. Al-
though not significant, we found a trend toward women ex-
pressing complete control being less likely to have thought
about making their mammography appointments. One of the
many explanations for the overall decline in mammography
rates may be the decline in the number of radiology facili-
ties that perform mammograms.48,49 This may lengthen the
time required between making appointments and actual ap-
pointments, requiring that appointments be scheduled
months in advance and requiring greater planning, even
among motivated women.50,51 Breen et al.48 stated that “it is
not too early to consider what types of interventions would
be needed should these downward trends continue.” Why
reporting one barrier rather than no barriers is more predic-
tive of women’s mammograms is not entirely clear. Perhaps
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these women are more aware of what it takes to get mam-
mograms because they have the self-awareness to realize that
something stands in their way. Alternatively, having expe-
rienced a barrier in the past may prompt these women to
think about where they would get their next mammograms.

Our findings also highlight differences between motiva-
tional and volitional constructs.52 Previous studies that have

used TPB as a framework to examine implementation in-
tentions for screening behaviors applied these to encourage
one-time screening for those who had not been screened re-
cently21 and found TPB to be useful in these settings. In con-
trast to previous studies, our sample included women who
had recent mammograms and would be due again in the
coming months.

O’NEILL ET AL.1138

TABLE 1. SOCIODEMOGRAPHIC CHARACTERISTICS OF RESPONDENTS AND MODEL VARIABLES (N � 2062)

% M SD

Age, years 55.52 5.64
43–49 15.9
50–59 57.2
60–74 26.9

Race
White 89.8
Black 10.2

Hispanic
Yes 0.4

Marital status
Married/living as married 82.1
Widowed/divorced 14.1
Single/never married 3.8

Education
�12 years 16.5
Some college 20.1
College degree 27.5
Graduate degree 35.9

Employment status
Working for pay 76.4
Not working for pay 23.6

Perceived income
Sufficient 93.7
Limited 6.3

Previously adherent to mammography 53.2
Prosa 23.02 0.22
Consb 10.93 2.12
Perceived controlc 2.80 0.43

Complete control 81.0
Some/no control 19.0

Subjective normd 3.81 0.52
Strongly agree 85.0
Somewhat agree
Somewhat or strongly disagree 15.0

Total barriers
None 27.4
1 27.0
2� 45.6

Behavior intention
Likelihood of having next mammogram when due

Very likely 92.7
Somewhat likely 6.1
Somewhat unlikely 0.6
Very unlikely 0.6

Implementation intentions
Thought about where to have next mammogram

Yes 93.1
No 6.9

Thought about making an appointment for next mammogram
Yes 33.9
No 66.1

aRange � 6–24.
bRange � 9–36.
cRange � 1–3.
dRange � 1–4.



The developers of PAPM highlighted differences between
motivational and volitional phases and noted that variables
that serve as powerful predictors for one stage may be ir-
relevant for another. For example, the detailed plans formed
by currently adherent women would be irrelevant to women
who remained in more motivational phases. Predictors of
maintaining adherence to mammography (among currently
adherent women) may not apply to intentions among other
women This may explain, in part, why the majority of vari-
ables included in TPB were not significant predictors of in-
tention in the present study. Previous studies using the
PAPM have found that as individuals move toward main-
tenance, motivational factors, such as those included in TPB,
become less important, and volitional factors, such as barri-
ers related to performing the behavior, become more im-
portant.37 These differences and our overall findings under-
score the need for increased attention to theories of
implementation and implementation intentions. In addition
to barriers and perceived control, other factors related to so-
cial-cognitive theory and behavioral self-regulation also may
be relevant in this context.53,54

Likewise, age did not predict implementation intentions.
This may have been due to our examination of implemen-
tation intentions for mammography in a sample of adherent
women who had insurance coverage. A woman’s age, along
with other demographic variables that were not significantly

related to our intention outcomes, may be less important to
maintaining mammography than when considering initial
uptake.

Previous mammography maintenance was the strongest
predictor of intention in all statistical models. This is not sur-
prising and is a consistent finding in behavioral research. Of
issue, women who have been on schedule are more likely to
remain so. Formation of implementation intentions attenu-
ates the relationship between delay in previous cervical can-
cer screening and receipt of future screening.22 As our study
progresses, we will examine the relationship to mammogra-
phy use.

Our findings highlight relationships between behavioral
and implementation intentions themselves. These constructs
were weakly but significantly correlated (r � 0.10). Whereas
the vast majority of women said they were very likely to get
their next mammograms when due and had thought about
where they would make their appointments, only 34% had
thought about making appointments. Without thinking
about making appointments, it is unlikely that many of these
women will have their mammograms when due. This is es-
pecially true given the previously mentioned contraction in
the number of mammography providers locally and nation-
ally. Queues in appointments may force even previously ad-
herent women to get off schedule if they do not book ap-
pointments months in advance.
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TABLE 2. CORRELATIONS AMONG PREDICTORS, BEHAVIORAL INTENTIONS, AND IMPLEMENTATION INTENTIONSa

Thought Thought Previous
Behavioral about about Subjective Perceived mammograpy
intentions where appointment Pros Cons norms control Age maintenance Barriers

Behavioral intentions — 0.06** 0.10*** �0.03 �0.01 0.05* 0.12*** 0.14*** 0.20*** �0.15***
Thought about where 0.08*** 0.00 �0.02 �0.02 0.05* �0.02 0.06** 0.00
Thought about appointment 0.01 0.02 0.02 �0.03 0.01 0.14*** �0.08***
Pros 0.34*** �0.30*** 0.00 0.00 0.00 0.03
Cons �0.19*** �0.04 �0.02 �0.01 0.03
Subjective norms 0.02 0.02 0.04 �0.04
Perceived control 0.09*** 0.05* �0.12***
Age 0.23*** �0.13***
Previous mammography �0.28***

maintenance
Barriers —

aCorrelations reported are bivariate, point biserial correlations.
*p � 0.05; **p � 0.01; ***p � 0.001.

TABLE 3. RELATIONSHIP BETWEEN PREDICTORS AND INTENTIONS: OR (95% CI)a

Predictors Behavioral intentions Thought about where Thought about appointment

Pros 0.94 (0.47–1.91) 1.11 (0.55–2.27) 1.14 (0.79–1.65)
Cons 1.13 (0.10–12.36) 0.29 (0.03–2.96) 1.90 (0.55–6.52)
Subjective norms 1.51 (0.96–2.39) 0.70 (0.41–1.22) 1.14 (0.87–1.50)
Perceived control 2.07 (1.42–3.01)*** 1.57 (1.05–2.35)* 0.81 (0.64–1.02)
Age 1.05 (1.02–1.09)** 0.98 (0.95–1.01) 0.99 (0.98–1.01)
Previous mammography maintenance 5.21 (3.23–8.40)*** 1.78 (1.23–2.59)** 1.73 (1.42–2.10)***
Barriers

0 vs. 1 0.59 (0.28–1.24) 1.88 (1.14–3.12)* 0.91 (0.71–1.16)
0 vs. 2 0.26 (0.14–0.50)*** 1.29 (0.85–1.96) 0.79 (0.63–0.99)*

aAll models satisfied the proportional odds assumption (p � 0.05) and were significant overall (p � 0.001).
*p � 0.05; **p � 0.01; ***p � 0.001.



This study has several limitations. Our analyses are based
on cross-sectional data. Establishing a causal chain requires
longitudinal or experimental data, as would determining re-
verse causality.55 Our data did not permit us to examine the
association of implementation intentions with actual mam-
mography use. These analyses will be conducted in the fu-
ture when data are available. Also, because of time con-
straints for telephone interviews, we assessed only two key
elements of implementation intentions. We did not include
several other implementation intentions identified by Rut-
ter et al.21 (e.g., arranging for time off from work or for
transportation), nor did we ask when women planned to
have their next mammograms. These additional implemen-
tation intentions could be important as women approach
their mammography appointments. Further examination of
specific implementation intentions is warranted. The trade-
off between our focus of gaining a deeper perspective on a
very specific group of women is our inability to generalize
beyond this group. The degree to which our results would
have been similar had we studied a different screening in-
terval, such as biennial mammography, or different screen-
ing behavior with a different interval, such as colonoscopy
or cervical cancer screening, is unclear. We also found ceil-
ing effects for most of our predictors. There may be greater
variability in these variables if measured for other screen-
ing behaviors, such as colon cancer screening, or in other
samples.

Our sample overwhelmingly comprised women who were
white and had insurance, limiting generalizability of find-
ings to uninsured women56 or to minority women. These fac-
tors also may have contributed to the lack of variability and
ceiling effects in predictors, which may have, in turn, affected
our ability to detect differences. As we described else-
where,57 we obtained slightly different nonresponse by race.
Our findings may not be generalizable to some populations.
Finally, we excluded women who already had made ap-
pointments for their next mammograms.

Conclusions

These data contribute to the literature in several ways. The
TPB-informed model enabled us to examine traditional cor-
relates of behavioral intentions as predictors of two key im-
plementation intentions for maintaining adherence to mam-
mography. Stronger perceived control predicted having
thought about where women would get their next mammo-
grams. Previous mammography maintenance and previous
barriers predicted this variable, as well as having thought
about making an appointment. Future research should ex-
amine these constructs in the context of maintaining mam-
mography use over time. As recent U.S. data suggest, just
because women have been getting mammograms does not
mean they will continue to do so. Understanding how to ini-
tiate and maintain optimal health behaviors is a critical chal-
lenge in improving women’s health.
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