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C
ontinued surveillance is essential for 

early detection of new and recurrent 

cancers, yet many breast cancer sur-

vivors fail to engage in appropriate 

follow-up. A study of 27,212 survivors 

found that 19% had no breast imaging at five years 

after treatment, based on administrative claims data 

(Ruddy et al., 2018). The proportion of women partic-

ipating in imaging decreased over time, even among 

women with insurance. The authors concluded that 

a better understanding of the factors associated with 

imaging was needed to improve adherence. Other 

studies have reported similar findings regarding non-

adherence worsening over time (Doubeni et al., 2006; 

Field et al., 2008; Wirtz et al., 2014). 

The purpose of this integrative review was to iden-

tify a comprehensive set of factors that promote or 

inhibit participation in recommended surveillance 

mammography after completing treatment for breast 

cancer. The authors found only two previous literature 

reviews focusing specifically on surveillance mam-

mography in breast cancer survivors. Grunfeld et al. 

(2002) performed a comprehensive review similar to 

the current one, covering publications from January 

1980 to August 1999. The current search covers the 

subsequent time period from 2000 to 2017. Another 

review covered the period from 1980 to 2005 but was 

limited only to psychosocial factors influencing adher-

ence (Magai, Consedine, Neugut, & Hershman, 2007). 

Other reviews on mammography exist, but they focus 

on healthy women (Jerome-D’Emilia, 2015; Schueler, 

Chu, & Smith-Bindman, 2008). Healthy women are 

likely to differ in significant ways from those who have 

experienced diagnosis and treatment for breast cancer, 

as shown by Duffy, Clark, and Allsworth (2006) in a 

matched cohort study comparing cancer survivors 

with women never diagnosed with cancer.

Breast cancer is the most commonly diagnosed 

cancer in women, accounting for 30% of all female 
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cancers in the United States (Siegel, Miller, & Jemal, 

2019). In addition, the breast cancer incidence rate 

is growing rapidly worldwide, accounting for about 

2.1 million new cancer cases in 2018 (Ferlay et al., 

2019; Siegel et al., 2019). Breast cancer is also the 

most commonly diagnosed cancer in women in the 

United States. In 2018, breast cancer was estimated 

to account for 24% of all new cancer cases in women 

and 15% of cancer mortality among women (Ferlay et 

al., 2019). According to statistics from the National 

Cancer Institute’s (2019) Surveillance, Epidemiology, 

and End Results Program (SEER), newly diagnosed 

cases of breast cancer in 2019 were expected to total 

268,600. The United States has experienced a reduc-

tion (on average, 1.8% each year from 2007 to 2016) 

in the breast cancer death rate (National Cancer 

Institute, 2019).

The National Comprehensive Cancer Network 

guidelines (Gradishar et al., 2018) recommend annual 

mammography for breast cancer survivors. A variety of 

factors have been shown to affect adherence to these 

recommendations. For example, health-related qual-

ity of life has been associated with women’s decision 

making related to follow-up care (Andersen, Bowen, 

Morea, Stein, & Baker, 2009), and patient symptoms 

such as depression have been shown to be barriers to 

participation in such care (Holden, Ramirez, & Gallion, 

2014). Challenges such as insurance difficulties and 

fear of recurrence are among the factors impeding 

breast cancer survivors’ participation in follow-up 

cancer screenings (Tejeda et al., 2013).

Methods

Whittemore and Knafl’s (2005) five-stage framework 

was the methodologic strategy guiding this integra-

tive review. The initial stage, problem identification, 

involved definition of the problem and purpose of the 

review to allow identification of variables of inter-

est and appropriate data collection techniques. The 

second stage involved performance of a literature 

search, which was aided by a health sciences research 

librarian who guided selection of well-defined search 

terms and strategies for various databases. In the 

third stage, a data evaluation strategy was devel-

oped according to the characteristics of the studies 

identified, allowing for accurate and comprehensive 

assessment. In the fourth stage, data analysis was 

performed; this analytical method included data 

reduction, display, and comparison; drawing of con-

clusions; and verification of the outcomes. In the fifth 

and final stage, the outcomes of the integrative review 

were synthesized in this article. 

The criteria for studies to be included in this inte-

grative review were as follows:

 ɐ The study sample consisted of breast cancer 

survivors.

 ɐ Factors influencing surveillance mammography 

adherence were assessed.

 ɐ The study was a primary source addressing origi-

nal research.

 ɐ The study was published in English from 2000 to 

2017 in a peer-reviewed journal.

Studies were retrieved by searching four databases: 

CINAHL®, Embase®, PsycINFO®, and MEDLINE® via 

PubMed®. Keywords used to conduct the search were 

breast neoplasms, survivors, mammography, and cancer 

screening. Because each database employs different 

Medical Subject Heading (MeSH) terms, a research 

librarian guided identification of the MeSH terms likely 

to provide the most productive and accurate searches. 

The searches yielded large numbers of studies, but 

most did not meet all the inclusion criteria. Specifically, 

the process resulted in the retrieval of 537 studies in 

MEDLINE via PubMed, 170 in CINAHL, 199 in Embase, 

and 106 in PsycINFO, for a total of 1,012 publications. 

Of these, 989 were excluded either because they were 

duplicates or because they failed to meet the inclu-

sion criteria. Many studies did not specifically focus 

FIGURE 1. PRISMA Flow Diagram

PRISMA—Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses

Articles identified 

through database 

searching (n = 1,012)

Articles after duplicates 

removed (n = 722)

Articles screened  

(n = 722)

Full-text articles 

assessed (n = 63)

Articles included in  

integrative review (n = 23)

Full-text articles excluded 

(did not meet inclusion 

criteria) (n = 40)
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on surveillance mammography adherence (instead 

addressing clinical follow-up, other imaging tests, or 

general survivor care), some used “screening” to refer 

to a procedure that was not specific to surveillance 

mammography for breast cancer, others had sam-

ples with other types of cancer or combined multiple 

types of cancer into one sample, others were literature 

reviews rather than original research studies, and a few 

were published in languages other than English. Finally, 

23 studies were found to fulfill all the inclusion crite-

ria. Figure 1 provides a PRISMA (Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses) flow 

diagram summarizing the study selection process. The 

full text of each of the 23 studies was reviewed, and the 

findings presented were analyzed to identify signifi-

cant data that were directly relevant to surveillance 

mammography adherence. These data were then syn-

thesized to identify factors influencing adherence.

Results

Regarding year of publication, 2 of the 23 studies were 

published from 2000 to 2005, 9 from 2006 to 2011, 

and 12 from 2012 to 2017, indicating a trend of grow-

ing research interest in surveillance mammography 

adherence. Of the countries supplying sample popu-

lations, the United States was the dominant setting 

in having 20 studies, with Italy, Australia, and the 

Netherlands having only one each. As for the research 

design, 22 studies had a quantitative design and 1 had 

a mixed-method design.

Factors Influencing Surveillance Mammography 

Adherence 

Synthesis of the review results yielded 19 factors 

influencing surveillance mammography adherence 

in breast cancer survivors. Table 1 lists these factors 

and the number of studies that found them to be sig-

nificantly associated with mammography adherence, 

either positively or negatively. Table 2 provides more 

detailed information for each study reviewed. These 

19 factors were then organized into a conceptual 

model, as shown in Figure 2, to summarize the find-

ings across the 23 studies. 

In this conceptual model, the factors were 

broadly grouped into two major categories, in terms 

of whether they related primarily to the women 

themselves (individual factors) or the healthcare 

system. A total of 16 factors were considered indi-

vidual factors, which were organized into four 

categories: sociodemographic, clinical, psycho-

logical, and health behavior characteristics. Three 

factors were categorized under healthcare system 

factors, all of which related to healthcare accessibil-

ity and availability. 

Individual Factors Influencing Surveillance  

Mammography Adherence

Sociodemographic characteristics: This review 

revealed four sociodemographic factors influencing 

surveillance mammography adherence: age; eth-

nicity; socioeconomic status, including insurance 

coverage and type; and marital status. Age was the 

TABLE 1. Characteristics of the Reviewed 

Studies (N = 23)

Characteristic n

Year of publication

2000–2005 2

2006–2011 9

2012–2017 12

Country of sample population

United States 20

Australia 1

Italy 1

Netherlands 1

Research design

Quantitative 22

Mixed-method 1

Factors influencing surveillance mammography 

adherencea

Age 13

Number of years since diagnosis 13

Type of surgery with or without radiation therapy 11

Cancer stage at diagnosis 8

Ethnicity 8

Healthcare provider 7

Comorbid conditions 5

Low-income neighborhood 2

Community intervention program 1

Current smoker 1

Distress specific to breast cancer 1

Fear of cancer recurrence 1

Hormonal therapy 1

Insurance coverage/type 1

Lymphedema 1

Mammography-related anticipatory anxiety 1

Marital status 1

Travel time required to access healthcare services 1

Worry about mammography pain 1

a More than one factor could be listed per article.
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TABLE 2. Factors Influencing Surveillance Mammography Adherence Among Breast Cancer Survivors (N = 23)

Study Purpose Design and Methods Findings

Advani et al., 2014  

(United States)

To evaluate the 

relationship between 

ethnicity and adher-

ence to mammography

N = 4,535; retro-

spective cohort 

study; databases 

 ɐ White women were associated with greater adherence to mam-

mography and clinic visits than were Hispanic or Black women.

Breslau et al., 2010  

(United States)

To examine the use 

and patterns of cancer 

screening tests

N = 1,502; 

cross-sectional 

cohort study; survey

 ɐ Compared to White, African American, Asian, and other women 

having breast-conserving surgery, Hispanic women having this 

surgery showed the least adherence to mammography in the 2 

years after treatment.

Buist et al., 2013  

(United States)

To examine the relation-

ship to mammography 

beyond 5 years after 

diagnosis

N = 1,235; retro-

spective cohort 

study; databases

 ɐ 58% of participants received mammograms in the sixth year 

after diagnosis; the percentage decreased to 48% in the ninth 

year after diagnosis.

Carcaise-Edinboro  

et al., 2010  

(United States)

To investigate the rela-

tionship between being 

eligible for Medicaid 

and Medicare and 

receiving surveillance 

mammography among 

older adult breast 

cancer survivors

N = 7,563; retro-

spective cohort 

study; Medicaid 

and Medicare data 

(Michigan Tumor 

Registry)

 ɐ Rates of adherence to mammography guidelines decreases with 

every year after treatment completion.

 ɐ The likelihood of receiving mammograms was higher for patients 

who received breast-conserving surgery and RT than those who 

only received breast-conserving surgery.

 ɐ Those who were aged 80 years or older and who had a greater 

burden from comorbidity experienced a longer time from treat-

ment to mammography.

Doubeni et al., 2006 

(United States)

To explore patterns and 

predictors of mammog-

raphy use

N = 797; retrospec-

tive cohort study; 

Health Maintenance 

Organization Admin-

istrative Date project

 ɐ 80% of participants received mammograms in the first year after 

treatment, but the percentage decreased to 63% in the fifth year 

after treatment.

 ɐ Women aged 75 years or older, those with a comorbidity index 

of 2 or above, and those with late-stage cancer showed lower 

adherence to annual mammography.

 ɐ Patients who underwent a mastectomy were less likely to receive 

mammograms than those who underwent breast-conserving 

therapy. 

 ɐ Female outpatients who visited a gynecologist or PCP in a 

given year were more likely to receive a mammogram during 

that year.

Enewold et al., 2013  

(United States)

To assess whether 

racial differences in 

surveillance mammog-

raphy exist

N = 1,951; retro-

spective cohort 

study; databases

 ɐ 70% of participants had surveillance mammography in the first 

year after diagnosis, and the percentage declined by 11% in the 

third year after diagnosis. 

 ɐ Non-Hispanic White women showed lower adherence to 

surveillance mammography than Black women during the first 

year after diagnosis, but during the third year, there were no 

significant differences among racial/ethnic groups.

 ɐ Compared with women aged 40–49 years at the time of 

diagnosis, older adult women were more likely to receive annual 

surveillance mammography, with the highest rate among those 

aged 70–79 years.

 ɐ Having breast-conserving surgery along with RT and a unilateral 

mastectomy was more strongly associated with surveillance 

adherence than having breast-conserving surgery without RT.

Continued on the next page
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TABLE 2. Factors Influencing Surveillance Mammography Adherence Among Breast Cancer Survivors (N = 23) (Continued)

Study Purpose Design and Methods Findings

Etim et al., 2006 

(United States)

To identify mammogra-

phy rate among breast 

cancer survivors by 

generalist physicians, 

specialists, and both 

(shared care)

N = 3,828; retro-

spective cohort 

study; SEER tumor 

registry

 ɐ Breast cancer survivors who received shared care showed more 

mammography use (84%, 81%, and 79%) than those cared 

for by breast cancer specialists or generalists (76%, 71%, and 

66%) in years 1 through 3, respectively. 

 ɐ Patients aged 75 years or older had a lower probability of mam-

mography adherence than those aged 65–74 years. 

 ɐ African American patients and those with stage II breast cancer 

showed lower adherence to mammography during the first and 

third years of follow-up. 

 ɐ A comorbidity index of 2 or greater was related to lower mam-

mography adherence in the third year of follow-up. 

 ɐ Breast cancer survivors who underwent RT showed greater mam-

mography adherence in the second and third years of follow-up.

Field et al., 2008 

(United States)

To identify patient and 

healthcare use factors 

that are associated 

with surveillance mam-

mography

N = 1,762; 

cross-sectional 

cohort study; medi-

cal record review and 

databases

 ɐ 82% of women in the first year following breast cancer treatment 

had a mammogram; by the fourth year, this declined to 69%.

 ɐ Being aged 80 years or older or of Asian descent was inde-

pendently associated with not receiving a mammogram during 

the first, second, and third years of follow-up. 

 ɐ Being at higher risk for recurrence because diagnosis occurred at 

stage II or a woman received breast-conserving surgery without RT 

was associated with lower likelihood of annual mammograms. 

 ɐ Breast cancer survivors with visits to an oncology or breast cancer 

surgeon were more likely to be associated with surveillance adher-

ence than those with visits to a PCP or other.

Geller et al., 2003 

(United States)

To identify factors 

predictive of women 

returning for mam-

mographic surveillance

N = 2,503; retro-

spective cohort 

study; Breast Cancer 

Surveillance Consor-

tium registries

 ɐ Age at diagnosis was associated with likelihood of undergoing 

surveillance mammography. Women who were diagnosed at 

ages 60–69 years with stage 0, I, or II breast cancer and who 

had received RT and surgery were more likely to adhere to 

surveillance mammography compared to those who were aged 

40–49 years, had stage III cancer, and received a mastectomy 

without RT.

Giuliani et al., 2016 

(Italy)

To examine factors 

associated with CBE 

and/or surveillance 

mammography

N = 1,304; retro-

spective cohort 

study; databases

 ɐ 80% of women received a mammogram and/or CBE during the 

first year after treatment; this decreased to 67% by the 10th year.

 ɐ Older age at diagnosis (75 years or older), lower SES, and 

more than a 30-minute travel time to healthcare services were 

independently related to not receiving an annual mammogram 

or CBE.

Keating et al., 2006 

(United States)

To examine factors 

related to underuse of 

surveillance mammog-

raphy

N = 44,511; 

retrospective 

cohort study; SEER 

database

 ɐ 7–18 months after diagnosis, 78% of patients underwent 

mammography, but only 57% had annual mammography during 

the third year after diagnosis. 

 ɐ Women who were Black, aged 85 years or older, single, and liv-

ing in areas with fewer high school graduates and lower average 

incomes were less likely to have surveillance mammography. 

 ɐ Patients who more frequently visited their PCPs and other gener-

al medical personnel were more likely to adhere to mammogra-

phy. Those who more frequently visited cancer specialists were 

most likely to have mammograms.

Continued on the next page
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TABLE 2. Factors Influencing Surveillance Mammography Adherence Among Breast Cancer Survivors (N = 23) (Continued)

Study Purpose Design and Methods Findings

Kelly et al., 2015 

(United States)

To examine how women 

currently receiving 

treatment and those 

who have completed 

treatment engaged in 

health behaviors

N = 141; 

cross-sectional 

cohort study; medi-

cal chart review

 ɐ Experiencing a higher level of distress related to breast cancer 

was related to better mammography adherence.

Lu et al., 2011  

(Netherlands)

To identify underuse of 

hospital follow-up care

N = 662; retrospec-

tive cohort study; 

databases

 ɐ In the fifth year after treatment, 33% of patients had less fre-

quent mammography than recommended, and in the 10th year, 

40% had less frequent mammography than recommended.

 ɐ Breast cancer survivors aged older than 70 years, those with 

comorbidity, and those having hormonal therapy were all less 

likely to adhere to surveillance mammography. 

 ɐ Patients who underwent RT and had positive lymph node find-

ings at their first tumor detection showed greater mammography 

adherence.

Mandelblatt  

et al., 2006  

(United States)

To describe the health 

service use

N = 418; randomized 

trial; survey

 ɐ White women and patients who had a lumpectomy showed 

greater adherence to surveillance mammography.

Nurgalieva et al., 2003 

(United States)

To identify whether 

surveillance mammog-

raphy reduces racial 

disparities

N = 28,117; 

retrospective cohort 

study; SEER registry

 ɐ Compared with African Americans, Hispanics, and Asians, more 

White women showed mammography adherence after primary 

treatment.

Onega et al., 2012 

(United States)

To evaluate charac-

teristics influencing 

surveillance mammog-

raphy patterns

N = 3,899; retro-

spective cohort 

study; data records

 ɐ 89% of women at 2 years were receiving mammograms, but only 

82% of women were doing so at 6.5 years. 

 ɐ Being aged older than 80 years and having a diagnosis at a high-

er stage were associated with lower incidence of surveillance.

 ɐ Having breast-conserving surgery along with RT was more 

strongly associated with surveillance than was having a unilater-

al mastectomy.

Sabatino et al., 2012 

(United States)

To examine whether 

insurance and other 

factors influence 

surveillance mammog-

raphy

N = 1,511; 

cross-sectional 

cohort study; 

National Health 

Interview Survey

 ɐ 50% of uninsured survivors and 68% of survivors with public in-

surance reported having received mammograms, whereas 76% 

of survivors with Medicare and private insurance and 80% of 

survivors with private insurance alone reported having received 

mammograms. 

 ɐ Being aged 75 years or older, being a greater number of years 

since diagnosis, and not having a usual provider were all associ-

ated with reporting not having received mammograms.

Schapira et al., 2000 

(United States)

To identify factors 

related to mammogra-

phy use among older 

adult survivors

N = 3,885; retro-

spective cohort 

study; SEER registry

 ɐ 62% of the cohort had mammography yearly, and 15% did not 

receive mammography in the 2 years after diagnosis. 

 ɐ Patients undergoing breast-conserving surgery without RT 

showed less adherence to mammography than those having 

mastectomies and those having breast-conserving surgery with 

RT. 

 ɐ Patients with in situ or stage I breast cancer were more likely to 

have annual mammograms in the 2 years after diagnosis than 

those who had stage II breast cancer.

Continued on the next page
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most commonly reported, with 13 of 23 studies find-

ing age associated with adherence. However, across 

the 13 studies, the nature of the relationship was 

not straightforward; some studies found adherence 

decreasing with age and others the reverse. Taking all 

of the studies together, it appears that women at both 

ends of the age continuum behave differently from 

those in the middle. For example, in a large retrospec-

tive cohort study of 3,965 women, Wirtz et al. (2014) 

found the lowest rates of adherence among survivors 

aged younger than 40 years and older than 79 years. 

Similarly, in a large SEER data study of 44,511 women, 

those aged 65–69 years had a higher rate of mammog-

raphy adherence than those aged 85 years or older 

(Keating, Landrum, Guadagnoli, Winer, & Ayanian, 

2006), even though the overall trend for the entire 

dataset was for adherence to decrease with increas-

ing age. Nine additional studies reported the lowest 

adherence in patients aged older than 70, 75, 80, or 85 

years (Carcaise-Edinboro, Bradley, & Dahman, 2010; 

Doubeni et al., 2006; Etim, Schellhase, Sparapani, & 

Nattinger, 2006; Field et al., 2008; Giuliani et al., 2016; 

TABLE 2. Factors Influencing Surveillance Mammography Adherence Among Breast Cancer Survivors (N = 23) (Continued)

Study Purpose Design and Methods Findings

Shelby et al., 2012 

(United States)

To evaluate factors 

associated with mam-

mography adherence

N = 204; prospec-

tive cohort study; 

medical records and 

questionnaires

 ɐ Longer time since diagnosis and older age (adherent group: 

60.28 years versus nonadherent group: 54.9 years) were asso-

ciated with higher rates of mammography adherence. 

 ɐ Having had upper-extremity lymphedema was associated with 

being less likely to receive mammography. 

 ɐ Higher levels of mammography-related anxiety and pain 

catastrophizing were associated with lower mammography 

adherence. Pain catastrophizing mediated impact of anxiety on 

mammography use.

Snyder et al., 2009 

(United States)

To examine how care for 

breast cancer survivors 

compares with controls

N = 23,731; 

cross-sectional 

cohort study; SEER 

registry

 ɐ Patients who only visited oncology specialists were more likely to 

undergo mammography than those who consulted only PCPs.

Thewes et al., 2012 

(Australia)

To examine the relation-

ship between fear of 

cancer recurrence and 

mammography

N = 218; cross- 

sectional cohort 

study; web-based 

survey

 ɐ Those who had a higher fear of cancer recurrence were less likely 

to have mammograms, ultrasounds, or clinical examinations.

Wheeler et al., 2013 

(United States)

To examine the 

association between 

Community Care enroll-

ment and surveillance

N =  840; retrospec-

tive cohort study; 

dataset

 ɐ Duration of enrollment in Community Care of North Carolina 

enrollment was significantly positively associated with mam-

mography adherence.

Wirtz et al., 2014 

(United States)

To identify covariates of 

adhering to surveil-

lance mammography

N = 3,965; retro-

spective cohort 

study; medical 

record review and 

databases

 ɐ In the first year following treatment completion, 79% of survivors 

received mammograms; by year 10, 63% of survivors received 

mammograms. 

 ɐ Characteristics of being aged younger than 40 years or older 

than 80 years, currently smoking, having greater comorbidi-

ties, having had stage II cancer, or having been treated with a 

mastectomy or breast-conserving surgery without RT were all 

associated with being less likely to receive a mammogram. 

 ɐ A higher likelihood of receiving mammograms was associated 

with regular outpatient visits to PCPs, oncologists, or both.

CBE—clinical breast examination; PCP—primary care provider; RT—radiation therapy; SEER—Surveillance, Epidemiology, and End Results; 
SES—socioeconomic status 
Note. The hierarchy of evidence rating system developed by Melnyk and Fineout-Overholt (2015) was used to rate each study: level II, randomized 
controlled trials; level IV, case-control or cohort study. All studies were level IV, except Mandelblatt et al. (2006), which was level II.
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Keating et al., 2006; Lu et al., 2011; Onega et al., 2012; 

Sabatino, Thompson, Richardson, & Miller, 2012). 

For the middle of the age continuum, mammogra-

phy adherence appears to increase with increasing 

age. For example, a prospective study showed lowest 

adherence in the group with a mean age of 50.9 years 

and highest adherence in the group with a mean age 

of 60.28 years (Shelby et al., 2012). Further support 

for this idea was found in two studies that reported 

the highest adherence in the age ranges of 60–69 and 

70–79 years, as compared to 40–49 years (Enewold et 

al., 2013; Geller et al., 2003).

Ethnicity was a key factor related to mammog-

raphy adherence in eight studies (Advani et al., 

2014; Breslau et al., 2010; Enewold et al., 2013; Etim 

et al., 2006; Field et al., 2008; Keating et al., 2006; 

Mandelblatt et al., 2006; Nurgalieva et al., 2013). In 

five of these studies, African American women showed 

lower adherence to surveillance mammography than 

Caucasian women (Advani et al., 2014; Etim et al., 

2006; Keating et al., 2006; Mandelblatt et al., 2006; 

Nurgalieva et al., 2013). The other three studies did 

not find lower mammography adherence in African 

American women (Breslau et al., 2010; Enewold et al., 

2013; Field et al., 2008). For example, Enewold et al. 

(2013) reported that during the first year after breast 

cancer diagnosis, African American women had higher 

adherence than non-Hispanic Caucasian women, but 

during the third year, there were no significant differ-

ences among ethnic groups. 

Economic disadvantage specifically was shown to 

be a key factor in three studies, measured in terms of 

place of residence and health insurance. Living in a 

low-income neighborhood was associated with lower 

adherence (Giuliani et al., 2016; Keating et al., 2006). 

Higher adherence was associated with Medicare 

and private insurance compared to public insurance 

(Sabatino et al., 2012). One study also identified 

marital status as a key factor. Specifically, unmar-

ried women were less likely to adhere to surveillance 

FIGURE 2. Conceptual Model of Factors Influencing Surveillance Mammography Adherence

HT—hormonal therapy; RT—radiation therapy

Surveillance  

mammography  

adherence

Sociodemographic

 ɐ Age

 ɐ Ethnicity

 ɐ Socioeconomic 

status, includ-

ing insurance 

coverage and 

type

 ɐ Marital status

Clinical

 ɐ Number of years 

since diagnosis 

or treatment 

completion

 ɐ Type of surgery 

with or without 

RT

 ɐ Cancer stage

 ɐ Comorbid 

conditions

 ɐ Lymphedema

 ɐ HT

 ɐ Positive lymph 

node stage 

findings

Psychological

 ɐ Distress spe-

cific to breast 

cancer

 ɐ Fear of 

recurrence

 ɐ Mammography-

related antici-

patory anxiety

 ɐ Worry about 

mammography 

pain

Health behavior

 ɐ Current smoker

Healthcare System Factors

Healthcare accessibility and availability

 ɐ Healthcare provider

 ɐ Enrollment in a medical home program

 ɐ Travel time to access health care

Individual Factors
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mammography than married women (Keating et al., 

2006). 

Clinical characteristics: The review revealed 

seven clinical variables associated with mammogra-

phy adherence: number of years since diagnosis or 

treatment completion, type of surgery with or without 

radiation therapy, cancer stage, comorbid conditions, 

lymphedema, hormonal therapy, and positive lymph 

node stage findings. Number of years since diagnosis 

or treatment completion was associated with surveil-

lance mammography adherence in 13 studies (Buist et 

al., 2013; Carcaise-Edinboro et al., 2010; Doubeni et al., 

2006; Enewold et al., 2013; Field et al., 2008; Giuliani 

et al., 2016; Keating et al., 2006; Lu et al., 2011; Onega 

et al., 2012; Sabatino et al., 2012; Schapira, McAuliffe, 

& Nattinger, 2000; Shelby et al., 2012; Wirtz et al., 

2014). The results were consistent regardless of the 

time point used (diagnosis or treatment completion); 

all 13 studies reported that longer time since diagnosis 

or treatment completion was related to lower rates of 

mammography adherence. 

In addition, type of surgery and radiation ther-

apy were both related to surveillance mammography 

adherence in 11 studies (Carcaise-Edinboro et al., 

2010; Doubeni et al., 2006; Enewold et al., 2013; Etim 

et al., 2006; Field et al., 2008; Geller et al., 2003; Lu et 

al., 2011; Mandelblatt et al., 2006; Onega et al., 2012; 

Schapira et al., 2000; Wirtz et al., 2014). Some studies 

combined surgery type and radiation therapy together 

for the analysis, and others analyzed the effect of each 

separately. In general, women who received radiation 

therapy were more likely to adhere to mammography 

(Etim et al., 2006; Geller et al., 2003; Lu et al., 2011; 

Schapira et al., 2000; Wirtz et al., 2014). For example, 

in a large retrospective study of 2,503 women, Geller 

et al. (2003) reported that patients who underwent 

radiation therapy were 2.3 times more likely to adhere 

to mammography than those who did not undergo 

radiation therapy. Similarly, adherence was higher in 

women receiving breast-conserving surgery with radi-

ation therapy, as compared with breast-conserving 

surgery alone (Carcaise-Edinboro et al., 2010; Doubeni 

et al., 2006; Enewold et al., 2013; Field et al., 2008; 

Onega et al., 2012). One study found that survivors 

receiving endocrine therapy showed lower surveil-

lance mammography adherence (Lu et al., 2011). 

All studies reviewed were consistent regarding the 

effects of breast cancer stage and comorbid conditions. 

Eight studies showed that survivors with higher-stage 

cancer at diagnosis were significantly less likely to 

adhere to surveillance mammography (Doubeni et al., 

2006; Etim et al., 2006; Field et al., 2008; Geller et al., 

2003; Lu et al., 2011; Onega et al., 2012; Schapira et al., 

2000; Wirtz et al., 2014). Regarding comorbid condi-

tions, five studies found that having comorbidities and/

or having more severe comorbidities were associated 

with being less likely to adhere to surveillance mam-

mography (Carcaise-Edinboro et al., 2010; Doubeni et 

al., 2006; Etim et al., 2006; Lu et al., 2011; Wirtz et al., 

2014). Similarly, one study (Shelby et al., 2012) found 

that upper-extremity lymphedema was associated with 

lower mammography adherence.

Psychological characteristics: The review revealed 

four psychological factors affecting mammography 

adherence: distress specific to breast cancer, fear of 

recurrence, mammography-related anticipatory anxi-

ety, and worry about mammography pain. One study 

(Kelly, Bhattacharya, Dickinson, & Hazard, 2015) found 

that higher distress specific to breast cancer was asso-

ciated with greater mammography adherence, showing 

distress to be a motivator in these women (average 

age = 58.5 years). In contrast, another study (Thewes 

et al., 2012) reported that higher fear of recurrence 

was associated with lower adherence. The latter study 

focused exclusively on younger women (aged 18–45 

years) and only early-stage disease (stages 0–II). Fear 

of recurrence was significantly higher than previously 

reported in patients of mixed ages and diagnoses. 

Although higher fear of recurrence was associated with 

fewer mammograms (and ultrasounds) in this study, it 

also was associated with a higher frequency of breast 

self-examinations and unscheduled visits to health-

care providers. Although these two studies (Kelly et al., 

2015; Thewes et al., 2012) focused on different types of 

psychological dysphoria, it is important to note that 

younger women may experience stronger levels of dys-

phoria, and lower levels of fear/distress may motivate 

adherence, while higher levels may be immobilizing.

One study assessed specific mammography-related 

concerns (Shelby et al., 2012), finding that higher 

levels of mammography-related anticipatory anxiety 

and worry about mammography pain were both asso-

ciated with lower adherence. Actual pain experienced 

during mammography was not associated with lower 

adherence, although 95% reported it (55% mild and 

40% moderate or severe). Instead, it was thoughts 

about pain during the mammogram itself that was 

significantly associated with lower adherence, such as 

fear that the pain would get worse. 

Health behavior: The review revealed one health 

behavior factor associated with mammography 

adherence, which was that current smokers are less 

likely to be adherent (Wirtz et al., 2014). Of note, the 

effect was only seen for current smokers; there was 
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no effect for former smokers who were not currently 

smoking.

Healthcare System Factors Influencing Surveillance 

Mammography Adherence

Three healthcare factors influenced surveillance 

mammography adherence, all of which depend on 

healthcare accessibility and availability: healthcare 

provider, enrollment in a medical home program, 

and travel time to access health care. Seven studies 

showed that visiting a healthcare provider was a pre-

dictor of mammography adherence (Doubeni et al., 

2006; Etim et al., 2006; Field et al., 2008; Keating et 

al., 2006; Sabatino et al., 2012; Snyder et al., 2009; 

Wirtz et al., 2014). Generally, across the seven stud-

ies, seeing any provider during the year increased the 

likelihood of adherence. Three studies also showed an 

effect for type of provider, with increased surveillance 

mammography in women visiting cancer specialists, 

such as medical oncologists, general surgeons, and 

radiation oncologists (Field et al., 2008; Keating et al., 

2006; Snyder et al., 2009). 

Only two additional studies reported effects for 

healthcare accessibility and availability. One study 

(Wheeler et al., 2013) found that enrollment in a 

medical home program resulted in significantly 

better annual mammography adherence. These breast 

cancer survivors were vulnerable populations who 

were insured by Medicaid and were provided with 

primary care case management. The other study 

showed that lower adherence to annual surveillance 

mammography was independently related to having 

to travel longer than 30 minutes to access healthcare 

services (Giuliani et al., 2016). 

Discussion

Twenty-three original research studies (published 

from 2000 to 2017) were reviewed to identify factors 

that either promote or inhibit participation in sur-

veillance mammography in breast cancer survivors. 

Nineteen factors were identified from the review, 

which formed the basis for a new conceptual model of 

predictors of mammography adherence. In this con-

ceptual model, the factors are grouped according to 

whether they related primarily to the women them-

selves (individual factors) or the healthcare system.

Individual Factors

Four sociodemographic characteristics were identi-

fied as influencing factors, including age, ethnicity, 

socioeconomic status, and marital status. Regarding 

age, studies revealed that older adult breast cancer 

survivors were less likely to adhere to surveillance 

mammography. Even among older adult breast cancer 

survivors, it has been shown that having mammo-

grams within a one- or two-year time interval results 

in lower mortality rates, as compared with no mam-

mograms (Schootman, Jeffe, Lian, Aft, & Gillanders, 

2008). The growing risks of recurrence and mortal-

ity with advancing age highlight the need for greater 

clinical attention to older adult survivors, as well as 

additional research on how to increase their mam-

mography adherence. 

Ethnicity was also a key factor related to adher-

ence to surveillance mammography in the studies 

reviewed. For example, African American women 

were less likely than Caucasian women to be adher-

ent (Advani et al., 2014; Mandelblatt et al., 2006; 

Nurgalieva et al., 2013). Ethnicity is a complex factor; 

it not only influences mammography adherence, but 

is also associated with persistent variations in cancer 

incidence and mortality in the United States. The 

most recent data available show that breast cancer 

mortality in non-Hispanic African American women 

is 8% higher than in non-Hispanic Caucasian women, 

even though non-Hispanic African American women 

have a 4% lower incidence (Siegel et al., 2019). The 

co-occurrence of economic disadvantage and ethnic-

ity in the United States makes it difficult or impossible 

to disentangle them, but the negative effect on mam-

mography adherence is clear. The studies reviewed 

also showed that living in a low-income neighborhood 

and having public health insurance or no health insur-

ance was associated with nonadherence.

Regarding clinical factors, greater passage of time 

since diagnosis or treatment completion was related 

to lower rates of surveillance mammography adher-

ence in all 13 studies reviewed. Although studies 

varied in the time parameters used, the relationship 

was consistent: the longer the time since diagnosis, 

the less likely women were to be adherent. Given the 

risk of recurrence or second primary cancers, there is 

a need for increased efforts to promote regular sur-

veillance in long-term survivors.

Survivors who received radiation therapy were 

significantly more likely to adhere to surveillance mam-

mography (10 studies), and those with a higher cancer 

stage at diagnosis were less likely (8 studies) to adhere. 

The two clinical factors are interrelated, because 

breast-conserving surgery with radiation therapy is 

normally an option only for women with earlier-stage 

disease. In addition, the number and severity of comor-

bidities decreased the likelihood of adherence (eight 

studies). Upper-extremity lymphedema also was found 
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to be associated with nonadherence. Previous studies 

have reported that lymphedema was related to physi-

cal and functional status, including disability (Pyszel, 

Malyszczak, Pyszel, Andrzejak, & Szuba, 2006) and 

reduced function, lessened strength, fatigue, and arm 

pain (Taghian, Miller, Jammallo, O’Toole, & Skolny, 

2014). The clinical picture across the reviewed studies 

suggests that women with the worst health are least 

likely to be adherent to mammography, so they are in 

greatest need of additional efforts to increase surveil-

lance for new and recurrent cancers.

Regarding psychological factors, higher levels of 

breast cancer distress were a motivator for adher-

ence in cancer survivors, but very high levels of fear 

of recurrence appear to be immobilizing. The high-

est levels of fear occurred in younger women. Fear of 

breast cancer recurrence can be amplified or reacti-

vated by several triggers, such as follow-up medical 

visits and the experience of physical symptoms (Gil 

et al., 2004). In addition, the fear can be long-lasting, 

with breast cancer survivors experiencing fear of 

recurrence over long-term periods of survival (Koch, 

Jansen, Brenner, & Arndt, 2013). Additional research 

is needed to better understand the nature of psycho-

logical dysphoria, to assist patients in managing and 

mitigating feelings of fear and distress, particularly 

for those experiencing immobilizing levels.

Regarding health behavior, the single characteris-

tic affecting adherence was being a current smoker. In 

the general population, cigarette smoking and breast 

and cervical cancer screening have been found to be 

related on a fairly consistent basis across ethnici-

ties, with current smokers being less likely to report 

having had a recent mammogram (Selvin & Brett, 

2003). There is not enough evidence to conclude 

that current smoking directly influences surveillance 

mammography adherence, but as one aspect of health 

behavior, smoking could serve as a risk factor to help 

identify patients at higher risk for nonadherence.

Healthcare System Factors

Regarding healthcare accessibility, eight studies 

showed that having a regular healthcare provider or 

medical home increased mammography adherence, 

even among low-income women. Seeing any provider 

during the previous year increased adherence, with 

visits to cancer specialists having the strongest effect. 

Needing to travel longer than 30 minutes to health-

care services had a negative effect on adherence. In 

a related study, Kukar, Watroba, Miller, Kumar, and 

Edge (2014) observed that the type of healthcare pro-

vider visited influenced the regularity of survivorship 

care. The current review adds to the growing body of 

evidence showing the importance of a medical home, 

conveniently located, particularly in terms of promot-

ing early detection of new and recurrent cancers.

Limitations 

The current literature review focused only on fac-

tors affecting breast cancer survivors’ adherence 

to surveillance mammography and did not address 

many other vital follow-up procedures. Although 

the approach allowed identification of key factors 

affecting mammography adherence, survivorship care 

for breast cancer takes many forms and can include 

general preventive care, comorbidity management, 

general clinical breast examinations by healthcare 

providers, and screening for other cancers. Future 

studies may examine whether the factors identified in 

this study influence participation in a broader range 

of survivorship care activities. 

The authors limited their search to studies pub-

lished in English. Of the 23 studies reviewed, U.S. 

studies were by far the most common (87%). U.S. 

healthcare systems and policies differ from those 

of other countries, and healthcare availability and 

accessibility play important roles in surveillance 

mammography adherence, which limits generaliz-

ability to other countries and cultures. Barriers and 

facilitators for cancer screening may differ by nation-

ality and ethnicity (Hirth, Laz, Rahman, & Berenson, 

2016; Yaghjyan, Wolin, Chang, & Colditz, 2014).

Implications for Nursing

Based on the integrative review presented in this 

article, a new conceptual model of predictors of mam-

mography adherence was developed, encompassing 

KNOWLEDGE TRANSLATION

 ɐ Nineteen factors acted as facilitators or barriers to participation 

in recommended surveillance mammography for breast cancer 

survivors.

 ɐ The factors identified may be used to create profiles of individuals 

at greatest risk for nonadherence to identify women who may ben-

efit from additional follow-up. 

 ɐ A new conceptual model of predictors of mammography adher-

ence was developed, which can be used to promote participation 

in mammography for early detection of new and recurrent cancers; 

the model provides a starting point for developing interventions 

to mitigate the barriers and promote regular mammography 

surveillance.
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the 19 factors found to influence adherence to mam-

mography in breast cancer survivors. The model 

captures the most current understanding of the fac-

tors that either promote or inhibit participation in 

mammography, as recommended for early detection 

of new and recurrent cancers. In clinical practice, the 

model may be used to create profiles of individuals at 

greatest risk for nonadherence, which then could be 

used to create screeners to identify women who may 

benefit from additional follow-up. In addition, the 

model provides a starting point for future research, 

to guide new studies examining the effect of these 

factors in greater detail, as well as to develop and 

test interventions to mitigate their negative effects.

Many of the individual factors identified in this 

review are not amenable to change, such as age, eth-

nicity, years since diagnosis, cancer stage, type of 

treatment, and poor health status. Awareness of these 

factors may be valuable in clinical practice for taking 

preemptive action, by identifying women likely to be 

at higher risk for nonadherence. For instance, assis-

tance in finding low-cost or no-cost mammograms 

may be provided to women with low incomes or 

without adequate health insurance before they even 

complete treatment. Other individual factors may be 

directly amenable to nursing intervention, such as 

fear of recurrence, distress related to breast cancer, 

and mammography-related anxiety. Because very high 

levels of these dysphoric states can be immobilizing, 

therapeutic strategies to manage these emotions may 

result in an increased ability to participate in screen-

ing at regular recommended intervals. 

Healthcare system factors also provide a means 

for potentially increasing mammography adher-

ence in cancer survivors. One of the most powerful 

facilitators was having a medical home, with a health-

care provider who was seen on an annual basis. 

Interventions that increase access to and engage-

ment in primary health care provided by nurses and 

physicians are particularly promising for increasing 

adherence in breast cancer survivors.

Given that nonadherence tends to increase over 

time, there is a need for ongoing education about 

the crucial importance of continuing mammography 

for early detection of new and recurrent cancers. 

The consistency of this finding across studies shows 

that the current educational efforts are not effec-

tive enough and new innovative approaches are 

needed to engage patients and their families more 

effectively.

The review revealed steadily growing scientific 

interest in surveillance mammography adherence, 

with increasing numbers of studies published over 

time, and U.S. studies being by far the most common. 

Considering that breast cancer is the most commonly 

diagnosed cancer in women worldwide, and given 

the importance of mammography in early detection 

of recurrence, additional research is urgently needed 

beyond the United States to investigate the poten-

tially large differences in adherence barriers and 

facilitators between cultures and healthcare systems 

in other countries as well.

Conclusion

Covering an 18-year span, this integrative review 

contributes to a more comprehensive understanding 

of factors influencing adherence and their multidi-

mensional nature. Nineteen key factors influencing 

surveillance mammography adherence were identified 

and subsequently synthesized into a new conceptual 

model of predictors of adherence in breast cancer 

survivors. The detailed information provided in this 

review, along with the new model, provide guidance 

for clinical practice and future research, both in 

helping to identify individuals at greatest risk for non-

adherence, as well as developing new interventions to 

address barriers to regular mammography screening. 

Ultimately, the model can be used in survivorship 

care to improve breast cancer survivors’ adherence 

to surveillance mammography and, therefore, can 

contribute to early detection of new and recurrent 

cancers and improved survival rates. 
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