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Background:  The early stage of cancer can be asymptomatic. Thus, different strategies were utilized to increase breast screening 
attendance which resulted in better treatment outcomes. Therefore, this review aimed to provide evidence on the effectiveness 
of the different approaches of breast screening uptake in improving screening attendance.
Objectives: The primary objective of this systematic review was to determine the effectiveness of the different approaches 
to breast screening uptake in improving screening attendance. The secondary objective was to identify the socio-geographic 
profile that affects the screening uptake.
Methods: Online databases, such as PubMed and Cochrane Central Register of Controlled Trials, were searched for studies published 
between January 2010 to December 2020. This review only included comparative randomized clinical trials involving humans as 
the research participants. In addition, reference lists of included studies were reviewed to identify additional relevant papers. 
Results: The study included the review of 12 randomized controlled trials. Seven studies were conducted in a European setting, 
two in the United States of America, another two studies in Asia, and one study conducted in Canada. The intervention strategy to 
increase screening uptake were diverse in different studies. Ten of these studies used multiple strategies, while the remaining two 
studies utilized individualized strategies. Most of the studies were individual-based interventions. One study was a group-based 
intervention. The results showed that these interventions increase the uptake of breast cancer screening than no intervention at all. 
Conclusions: The review confirmed that any interventions to increase breast screening uptake showed favorable outcomes in 
increasing breast screening attendance. However, the effectiveness of any one specific intervention cannot be made as these 
interventional studies greatly varied in terms of their intervention, study population, and geographical area.
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Introduction

	 Globally, cancer is one of the most common leading causes of 
death in women.1  In 2018, among the various cancers, breast cancer is 
the most common type comprising 25.4% of the total number of new 
cancer cases.2 In the Philippines, about 3 of every 100 Filipino women 
were estimated to develop breast cancer in their lifetime.3 According 
to Medscape, “breast cancer is the common term for a set of breast 
tumor subtypes with distinct molecular and cellular origins and clinical 

behavior”.4 During the early stage, breast cancer could show no sign and 
symptom. Thus, could only be detected during diagnostic work-up and 
screening.5 Cancer screening is vital to improve cancer outcomes such 
as decreasing the likelihood of metastasis and cancer death.6 Different 
cancer screening programs are developed to address the issue of late 
cancer detection that subsequently results in poor prognosis. With 
early detection and proper screening approach, women diagnosed with 
breast cancer may have improved survival; may undergo less invasive 
and cost-effective treatment; and improved quality of life.7

	 According to the American Cancer Society, breast cancer screening, 
or breast screening, refers to the routine examinations and diagnostic 
tools used to find a disease in asymptomatic people.5  At present, there 
are three methods/approaches for screening that are cost-effective, 

_______________
*Department of Family and Community Medicine, Southern Philippines Medical Center



160	 THE  FILIPINO  FAMILY  PHYSICIAN

practical, and reliable: 1) Mammography, 2) Clinical Breast Examination, 
and 3) Breast Self-examination.8 However, generally, mammography is 
recommended and once malignancy is highly suspected a needle biopsy 
is done.9,5  
	 Various breast screening programs hope to increase “breast 
screening uptake rate”. Breast screening uptake rate means 
the proportion of women qualified for screening who undergo 
mammography.10 The U.S. Preventive Services Task Force (USPSTF) 
recommends to have a biennial screening mammography by the age of 
50 to 70 years.11 On the other hand, the American Cancer Society 2015 
Guideline for Breast Cancer Screening recommends that at the age of 
40-44 annual screening can be started, but women aged 45 to 54 should 
be screened annually.5  Above 55 years old screening can be decreased 
to every two years.5

	 Patients’ adherence to the recommendation of a health provider 
regarding breast screening is however challenging because patients feel 
healthy.  Hence, different strategies and approaches to increase screening 
attendance must be utilized to maximize the benefit of the screening. As 
early as the 1930s, the American Cancer Society campaigned through 
motivational messages of early detection.8 In a study conducted by 
Kiran, et al.12, the uptake of a phone call was compared to a mailed 
letter, which showed that “phone calls were more effective than 
mailed letters at increasing uptake for cervical, breast, and colorectal 
cancer screening among women”. Moreover, a scoping review entitled 
“Interventions to increase breast and cervical cancer screening uptake 
among rural women” done by Atere-Roberts, Smith, and Hall13 revealed 
that interventions to improve attendance include patient navigation 
strategies, educational outreach programs, peer counseling, and small 
media initiatives.13 Research studies were conducted to estimate the 
magnitude of the effects of a specific strategy or multiple strategies to 
increase breast screening uptake, however, in the past five years, there 
were no latest systematic review or meta-analysis done to compare these 
different strategies to know which is more effective in increasing breast 
screening attendance. The last systematic review and meta-analysis 
done in 2013 by Gardner, Adams, and Jeffreys14, showed that multiple 
interventions were most effective. However, all the studies included 
were conducted in the United States of America. 
	 The data from the previous studies and lack of latest reviews to 
identify approaches for breast screening uptake to improve attendance 
led the researchers to conduct this systematic review. With updated 
information, family physicians will be able to provide an appropriate 
recommendation that will enable the patient to have  better chances of 
cure, over-all survival and quality of life. 

General Objective

	 To conduct a systematic review on the different clinical trials 
regarding different approaches of breast screening uptake in improving 
screening attendance.

Specific Objectives

1.	 To determine the effectiveness of the different approaches to 
breast screening uptake in improving screening attendance. 

2.	 To identify the socio-geographic profile that affects the screening 
uptake.

 
Methods

	 This systematic review only included comparative randomized 
clinical trials involving humans as the research participants published 
in peer-reviewed journals of PubMed and clinical trials registered 
Cochrane Central Register of Controlled Trials. We used a search strategy 
which combined using the Boolean Operator “AND”, text-words and 
subject headings (MeSH or equivalent) representing the concepts 
relevant to our research question: Concept One: breast cancer screening 
or breast neoplasms screening or mammogram; Concept Two: uptake 
or screening attendance or intervention or program. We limited studies 
published as of January 2010. The language was limited to research 
studies in English. Reference lists of included studies were also reviewed 
to identify additional relevant papers.  
	 Inclusion criteria for articles were: 1) eligible participants who 
are women of at least 40 years old with or without co-morbidities;  
2) the study provided a description of a breast screening program 
through mammography, and 3) Interventions to increase screening 
attendance are different approaches such as a letter of invitation, 
person-to-person conversation, text messaging, phone call, electronic 
mails, etc.  We excluded studies that evaluated other screening tests 
along with breast cancer screening.
	 All the titles and the abstracts retrieved by electronic searching 
were downloaded. Duplicate studies were then removed. Two 
independent reviewers initially screened the title and abstract that 
met the criteria then the full-text copy of all the articles that met the 
criteria was retrieved. In cases of doubt regarding the inclusion of the 
study based on abstracts, the articles were included for full-text article 
review. The two reviewers evaluated the full-text article and decided 
if the study should be included or not. Studies were assessed by each 
author in all aspects of study selection, “risk of bias” assessment, and 
data extraction. The decision to include or exclude was cross-checked by 
each reviewer. 
	 Assessment of risk of bias for each study was applied using the 
criteria outlined in the Cochrane Handbook for Systematic Reviews 
of Interventions. The following were the domains: 1) Bias arising 
from the randomization process, 2) Bias due to deviations from 
intended interventions, 3) Bias due to missing outcome data, 4) Bias 
in measurement of the outcome, 5) Bias in selection of the reported 
result, and 6) any other source of bias. Each potential source of bias 
were judged as: “high” “low” or “some concerns”. A summary of the “Risk 
of bias” judgments across different studies for each domain was listed. 
An overall “Risk of bias” assessment (low risk of bias; some concerns; or 
high risk of bias) to each of the included studies was also assigned as 
follows: 1) Studies with low risk of bias for all key domains, or where it 
seems unlikely for bias to seriously alter the results were assigned to 
have a “low risk of bias”; 2) Studies to have some concerns in at least 
one domain, but not to be at a high risk of bias for any domain were 
assigned to “some concerns” bias, and 3) Studies with a high risk of bias 
in at least one domain or judged to have serious concerns for multiple 
domains in a way that substantially lowers confidence in the result 
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were assigned to have a “high risk of bias”. However, this overall risk 
bias assessment of the individual studies was not a ground to exclude 
studies, but it was included in the report for transparency. Disagreement 
in the above process was resolved by discussion between reviewers and 
opinions from a third reviewer. 
	 We synthesized the data from our included studies that met 
inclusion criteria for this review by collating the study design, 
population, intervention strategies, control, and outcome. The 12 
studies that met inclusion criteria for the review were found to be 
very heterogeneous thus meta-analysis was not done. Since the study 
design was already limited to a randomized control trial, the Jadad 
scoring system was not used. The results of this systematic review were 
reported following the PRISMA 2020 Statement. 
	 This study was approved by the Cluster Ethics Review Committee 
(CERC) of the Department of Health Region XI Southern Philippines 
Medical Center. It was exempted from ethics review with a protocol 
registration number of P20112901. Likewise, this study was registered 

in the Health Research and Development Information Network with a 
registration code of PHRR201120-003165.
 

Results

	 The authors have identified 4,029 studies through a systematic 
search utilizing PubMed and 15 more through non-systematic search. 
After the duplicates were removed, there were only 3,893 studies left 
subjected for screening. The 3,800 studies were excluded based on the 
title alone. Out of 93 studies, 35 were excluded based on their abstract. 
Through this process, 58 studies were selected for full-text review. 
	 Finally, 12 studies were able to meet the inclusion criteria and 
were considered in this review. 
	 All 12 studies were conducted as a randomized controlled trial, 
as presented in Table 1. Aside from the study design, the authors also 
included the citation, sample size, study population, study setting, the 
intervention and control groups, and the outcome measurement. 

Figure 1. PRISMA flow diagram of studies.
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Table 1. The Summary of characteristics of the included studies.
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	 The 12 studies were published between 2010-2017. The total 
sample size was 89,357 with an individual study sample sizes ranging 
from 120 to 26,054. All involved in the studies were women who are 
not yet diagnosed with breast cancer or breast mass before.  One study 
restricted only to women ages 40-45 years old.15 Another study included 
only women ages 51-59 years old with the exclusion of women aged 
55 years old since a free screening coupon was provided by the local 
government.16  While the rest of the study had population ranges from 
40 years old and above. 
	 Most of the studies were conducted in a European setting.15,17-22 
Two studies were conducted in the same state of the United States of 
America.23,24 Two studies were conducted in Asia: one in Japan and one 
in Iran.16,25 Furthermore, one study was conducted in Canada.26

	 There is a diverse intervention strategy used in different studies.  
Most of these studies used multiple strategies (10/12) compared to 
individual strategies (2/12). One study was noted to be a group-based 
intervention in which it was patterned to the health belief model and 
the rest are individual-based interventions. These interventions include 
invitation letter or reminder letter, giving of an informative leaflet, 

Figure 2. Summary of risk of biases of the individual studies.

telephone reminder call, pre-fixed appointment, comprehensive 
booklet, counseling session via phone or face-to-face, text-message 
reminder, tailored print reminder, use of DVD, postcards, and signed 
letter. 
	 A summary of this risk of bias is presented in figure 2. The study by 
Kerrison, et al.19, was divided into two since the interventions and the 
control groups were tested/evaluated twice: at the first appointment 
and then those who were not able to go with their first appointment 
were followed up after 60 days.
	 The blinding of participants and personnel, the blinding of the 
outcome assessment, selective reporting, and other biases were low 
in all studies. In random sequence generation, two studies showed an 
unclear risk of bias as the sequence for allocation was not sufficiently 
described. For the attrition bias, one study was considered to have an 
unclear risk of bias since it was not described, while one study revealed 
a high risk of bias. For the allocation concealment, four studies showed 
high-risk bias and five studies showed unclear bias. Overall, the risk of 
bias was considered low in the trials, despite the minor limitation in 
selection.
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Table 2. Summary of the results of the interventions and the study limitations.
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Written Reminders / Invitation Letters

	 Among the 12 studies, four studies used invitation reminders or 
written letters as an intervention to increase breast cancer screening 
uptake, and one study used invitation letters as part of the reference 
group. The study by Allgood, et al.20 in 2016 found evidence that those 
women in England receiving the invitation reminder letter were more 
likely to attend than those who did not receive an invitation letter 
(68.2% vs 64.2%, OR 1.19 (95% CI = 1.13-1.26), p<0.001). The study’s 
secondary endpoint revealed the same results within 90 days, 180 
days, and at the date and time of the first offered appointment (FOA) 
favoring usual care with invitation reminder letter than not receiving 
an invitation letter.20 In 2017, Chan, et al.26, after 6 months of mailing 
reminder postcards or letters, found out that more women in Canada 
attended for mammography in those who received postcard reminders 
plus the signed letter together than those who receive the postcard 
alone (34.4% (947/2747) vs 24.0% (660/2749), RR: 1.43 (95% CI:1.32-
1.56) p<0.001). In the same year, another study was published that 
was conducted in England which revealed that those women who 
received an invitation letter with a fixed date and time for a second 
appointment were more likely to attend than those with open invitation 
(22% (2861/12807) vs 12% (1632/13247); RR 1.81 (95% CI: 1.70-1.93) 
p<0.0001).22 In the study by Giordano, et al.15, there is a note of a 
higher uptake of breast cancer screening when invitation letters were 
given after the first contact of the participants.
	 In 2012, the study done in an urban area in Japan, the tailored 
print reminder was more effective by 19.9% (277/1394) versus 5.8% 
(27/465) in the non-tailored print reminder (OR: 4.02 (95% CI: 2.67-
6.06) p<0.001).16 Even with the Logistic regression analysis, the 
results revealed that the respondents within the tailored intervention 
group were more likely to attend breast cancer screening than those in 
each corresponding segment in the non-tailored intervention group.16

Information Leaflet/Booklet

	 Two of the studies used information leaflets or booklets as 
interventions. In a study with women registered with the French Health 
Insurance Systems, the use of Decision Aid or the DECIDEO leaflet 
reduced the attendance rate than those who received the standard 
information leaflet after 12 months (40.25% vs 42.13%, p= 0.02).21 

While a study in Italy found out that neither providing a letter with a 
fixed appointment along with a comprehensive booklet and/or with an 
opportunity to arrange a face-to-face encounter significantly affects 
the uptake of breast cancer screening when compared to a letter with a 
fixed appointment and the standard informative leaflet.15

Telephone Calls

	 Two studies in a European setting studied the use of telephone 
calls in increasing breast cancer screening uptake. The study by Goelen, 
De Clercq, and Hanssens17 concluded that more women in Belgium were 
given invitation letters with telephone call reminders had screening 
mammography versus invitation letters alone which correspond to 
a relative risk of 1.22. A study conducted in Germany conceded the 
same results in favor of written reminders with telephone counseling 
compared to written reminders alone.18

Text-Message Reminder

	 Only one study used text-message as an intervention to a hard-
to-reach population in London. At the first appointment, the text-
message reminder was effective in increasing breast cancer screening 
attendance than those with no reminder (64.35% vs 59.12%, OR: 1.26 
(95% CI: 1.05-1.48) p=0.01). In the same study by Kerrison, et al.19, for 
the non-attendees initially, text message reminder was still effective 60 
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days after the initial appointment (67.65% vs 62.88%, OR:1.23 (95% CI: 
1.04-1.47) p= 0.02).

Multimedia

	 Two separate studies conducted in the African American women 
in Indiana and women in Texas utilized new technology using available 
media such as DVD. Both studies concluded that neither the DVD nor 
telephone counseling intervention was more effective when compared 
to usual care.23,24

	 Lastly, one study in Iran compared multimedia education with the 
use of DVD to group education (both interventions were based on the 
Health Belief Model). Among the female elementary school teachers 
in Iran, group education yielded higher participation rates versus in 
the multimedia group after 3 months (80% (48/60) vs 55% (33/60), 
p=0.003).25

Factors Affecting Breast Cancer Screening Uptake

	 The researchers also summarized factors such as socio-geographic 
profile affecting the uptake of breast cancer screening in table 2. 
Among the 12 studies included in this review, three studies did not 
assess baseline characteristics of the participants; hence, no association 
was done. 
	 Among the 12 studies, two studies have no significant 
sociodemographic characteristics according to two groups.20,25  Along 
with Kerrison, et al.19, these studies agreed that age had no significant 
difference. However, two studies stated that older women were more 
likely to obtain a mammogram, and that age significantly increases the 
uptake of breast cancer screening in the intervention group.23,26  
	 While five studies discussed the significance of the socio-economic 
profile of the participants. Four studies concluded that those with lower 
income had increased the mammography uptake.19,22-24 However, in the 
study by Bourmaud, et al.21, women with a lower estimated household 
income had a lower screening attendance. 
	 One study in Italy revealed that being married, having a white-
collar job, and being born in Northern and Central Italy are more likely 
to increase mammography attendance regardless of intervention.15 

Geographically, one study in England showed that those who live 
in Bolton are 1.30 times more likely to increase attendance in the 
intervention group than those enrolled at Wigan and Liverpool.20 It was 
also noted that women with a travel time of less than 20 minutes to the 
screening site were 1.67 times more likely to participate.15 
	 According to Ishikawa, et al.16 there was no significant difference 
between the intervention group and the control group when compared 
to the psychological variable. However, according to Gathirua-Mwangi, 
et al.24, women in the contemplation stage had higher odds of adherence 
than those in the pre-contemplation stage. This was also supported by 
Champion, et al.23, stating that women at the contemplating stage at 
baseline and those who had fewer perceived barriers were more likely 
to adhere to mammography screening.
	 Two studies showed that having a collaborative general physician 
or GP showed an increased participation rate.23,24 One study also 
mentioned that women are more likely to adhere to breast cancer 

screening when they have a female GP than a male GP.23 Lastly, those 
women who already have previously attended breast cancer screening 
were more likely to adhere to mammography screening.21,26 
	 Overall, the factors that affect the uptake of the breast cancer 
screening were found out to be heterogeneous and would vary 
depending on the approach of the intervention group and control 
group.	

Discussion

	 The twelve studies in this systematic review synthesized the 
effectiveness of the different approaches of breast cancer screening 
uptake in improving screening attendance. The results showed that 
these interventions increase the uptake of breast cancer screening 
than no intervention at all. In addition, the researchers could not make 
a generalizable conclusion on the effectiveness of any one specific 
intervention as these interventional studies varied greatly in terms of 
their intervention (multiple vs single interventions), study population, 
and geographical area. Similar results were also noted in two systematic 
reviews on interventions to increase the uptake of breast cancer 
screening.14,27  
	 In terms of interventions, there were no novel interventions 
administered to the study population. Most of the multiple interventions 
were observed to be more effective than single intervention or no 
intervention at all.15,17-19,26 This finding was supported by Lu, et a.l27 

stating that using a combination of multiple strategies will be more 
likely to be successful than single interventions especially in a targeted 
population. 
	 This review also identified factors that are associated with breast 
cancer screening uptake among women. Based on the 12 studies, these 
are the mentioned factors that yielded a positive effect in breast cancer 
screening uptake: Being older, being married, having a white-collar 
job, living near the screening site, or those with lesser travel time to 
the screening sites, those who are in contemplating stage, having a 
collaborative physician, especially female physicians, and those who 
have previously attended breast cancer screening. 
	 These findings were congruent with the findings of Mandrik, et 
al.28 in their recent systematic review addressing the assessment of 
the determinants of the participation rates in breast cancer screening 
programs which revealed that healthcare provider’s recommendations, 
organizational factors, interventions such as fixed appointments, 
reminders, and providers’ prompts resulted to positive effects 
(increasing mammography rates).  
	 This review also found an inconsistent result regarding the socio-
economic profile of participants when three studies stated that those in 
lower economic status are more likely to attend/participate while only 
one study stated that those with lower estimated household income 
had a lower screening attendance.19,21-24 This is probably due to the 
intervention used and geographical factors.21  These socioeconomic 
disparities were also similar to a systematic review by Mandrik, et al.28 

However, one study using the cross-sectional time series analysis of the 
17 European countries concluded that socioeconomic variables were 
not associated with participation rates.29 Thus, supports the findings 
on the geographic differences in screening outcomes since most of the 
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European Health Systems offers free or inexpensive settings. Overall, 
the effectiveness of interventions varies with the population, the 
geographical area, and the mode of delivery of the intervention. 
	 Despite the efforts to identify all relevant data, the researchers 
may have missed some important literature related to the topic. Most 
of the studies in this systematic review were conducted in non-Asian 
countries except for Japan, thus, the applicability of the results in the 
Philippines may be different. 

Conclusions and Recommendation

	 In conclusion, this review confirmed that any interventions may 
it be single or multiple approaches to increase breast screening uptake 
showed favorable outcomes in increasing breast screening attendance. 
However, a generalizable conclusion on the effectiveness of any one 
specific intervention can’t be made as these interventional studies 
varied greatly in terms of their intervention, study population, and 
geographical area. The application of the study results may also vary 
considering the health care system inequalities. 
	 It is therefore highly recommended that more randomized 
controlled trials will be done in the future, especially here in the 
Philippines, so that another systematic review, and possibly a meta-
analysis can be conducted. 
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