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Abstract Uptake of breast cancer screening is lowest in
areas of London with many hard to reach communities. This
report evaluates two interventions to improve uptake of
breast cancer screening in the Royal London Borough of
Greenwich with many hard to reach communities. The
interventions involved splitting 2,004 women eligible for
screening into two groups. Group 1 who were sent letter only
invites has a target group (n=1,452) and eligible women
screened were (n=878). Whilst, group 2 who were sent letter
invites combined with Short Message service (SMS)
reminder has a target group (n=552) and eligible women
screened were (n=376). The result shows a significant
difference in attendance rates between the two invitation
methods. The screening uptake by the women who received
invitation letter only had an attendance rate of 60 percent
(tablel). The screening uptake by the women who received
invitation letter and SMS reminder was 68 percent (table 2).
This amounts to 8 percent differential rate, which translates
to an additional 44 women who were screened, as a direct
result of receiving an SMS reminder. Applying the achieved
result to the “Letter Only” group indicates that an additional
12 women would theoretically have been screened if the
‘Letter only’ invites were also sent with SMS reminder. An
overall 2.54 percentage point increase in screening outcome
was achieved when compared the uptake in the months of the
project (July to Dec 2011) with the uptake in similar months
in 2010. Finally, the results prove that intervention by letter
invite combined with SMS reminder is the most effective
method of improving uptake of breast cancer screening in the
borough with many hard to reach communities.
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1. Introduction

Breast cancer is a significant cause of mortality and
morbidity amongst women and a major public health

problem in the United Kingdom (UK). In 2010, breast cancer
was by far the most common cancer among women in the
UK, accounting for 31percent of all new cases of cancer in
women. [1] According Cancer Research UK, around 11,600
women died from breast cancer in 2012 and in UK; which is
about 32 deaths every day. [2] However, over 80% of women
with breast cancer are still alive five years after diagnosis.
The survival rate for breast cancer was around 50 per cent 40
years ago. This means that more women than ever are
surviving breast cancer mainly due to early detection through
screening. [1]

The aim of Breast Screening Programme is to detect the
discase at an early stage when there is a good chance of
successful treatment. [3] Every woman registered with a GP
in England should receive her first invitation before her 53rd
birthday. [4] The National Health Service (NHS) Breast
Screening Programme (NHSBSP) was established in March
1987 and began inviting women in 1988. The programme’s
purpose is to routinely invite women aged between 50 and 70
for screening by mammography. The NHS Breast Screening
Programme saves an estimated 1,400 lives each year in
England alone. [5] Regrettably, the uptake rates of breast
cancer screening by eligible women have been on the decline
in England despite all effort to increase uptake. In 2012-13,
uptake was 72.2 per cent. This compares with 73.1 per
cent in 2011-12 and 73.4 per centin 2010-11. [4] London
generally is characterised by low uptake of breast cancer
screening. The percentage of uptake is around 64 percent,
which is below national minimum standard of 70 percent.
The low uptake in London is thought to be related to both
socio-economic deprivation and ethnicity. [6] This view
corroborates a report that London population is characterised
by higher rates of mobility, ethnic diversity, young people
and an increased rate of social deprivation, which has had a
negative impact on breast cancer screening uptake. [7]

The London borough of Greenwich is equally
characterised by multi-ethnic and deprivation communities.
Mobility of patients and lack of up to date contact address or
telephone numbers have been shown to make many patients
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within Greenwich PCT “hard to reach”. The term “hard to
reach” has been used in medical and health research in
relation to the ability of health services to reach out to certain
difficult to contact or difficult to influence sub-groups in a
population using existing techniques.[8][9] Thus, increasing
breast cancer screening uptake in London is one of the core
public health priorities. [10] The primary goal of NHS
Greenwich Public Health Breast Screening Project is to
increase breast cancer screening uptake within the
Greenwich PCT. The first step in achieving this goal is a
review of the following literature and finds evidence based
intervention that will improve breast cancer screening uptake
during current programme.

2. Literature Review

As a first step towards developing an effective
intervention for increasing breast cancer uptake, we
conducted a comprehensive review of literature. The
databases searched were Cochrane Database of Systematic
Reviews, Medical Literature Online (MEDLINE), British
Nursing Index (BNI), Cumulative Index to Nursing and
Allied Health Literature (CINAHL), Embase, Google
Scholar, Science Direct, Grey Literature. The following
major search terms were used: breast cancer, screening,
women, intervention, mammography, hard to reach
communities and communication messaging technology
and short message service (SMS).

The search strategy was comprehensive and included
published and unpublished studies. All titles and abstracts
retrieved by the electronic search were examined
independently by the two authors of this report. The
literature search yielded 820 studies, out of which 12 were
chosen for critical reading. In the end 8 of the studies were
deemed to be the most pertinent to our search aim. The initial
criteria included primary research relating to the search
terms; literature from 2000 to current day, women and the
English language. Women are included in the search terms
since the search for intervention is to increase breast cancer
screening uptake. The exclusion criteria, on the hand,
included non-English language studies, studies and grey
literature published before 2000. The studies which did not
meet the inclusion criteria were excluded. The eligibility of
retrieved studies was assessed independently by the authors
of this report. There were few disagreements, which were
resolved through discussion between the two report authors.
The reasons for exclusion were also discussed and agreed.
The risk of bias tool was applied independently by the two
report authors and disagreements resolved through dialogue.
The summary of the studies are presented and discussed in
the following texts.

A systematic review of nine studies on the effectiveness of
interventions aimed at increasing screening uptake for breast,
cervical, and colorectal cancers found that the bulk
of women invited to screening are likely to have positive

intentions towards screening. However, the women require
information which should focus on practical issues and
allaying concerns to help support that intention, and most
importantly, they need reminders to attend screening
appointments. [11] In contrast, a study conducted between
1994 and 1996 in four Italian cities where a breast cancer
screening programme was active; found that an invitation
letter signed by the General Practitioner (GP) brought about
4 to 7 percent higher participation. [12] The study finding
was supported by a UK randomised controlled trial, which
evaluated the cost-effectiveness of two primary care-based
interventions aimed at increasing breast screening uptake for
women. The researchers found that letter intervention had
1.5 times better attendance rates than the control group. [13]
Similarly, a Swedish randomised controlled trial involving
12,240 participants found that reminder letters increased
screening uptake by 9 percent and phone reminders
increased uptake by 31.4 percent. The researchers concluded
that simple reminders by mail and phone increases women's
participation in cancer screening. [14] Another group of
scholars carried out a study which evaluated the
effectiveness of phone calls in combination with invitation
letters and found a 6 percent improvement in uptake when a
tailored letter was combined with a phone call. [15] The two
later studies, [14] [15] demonstrated that phone calls provide
effective reminder, which improves breast screening uptake.

Mobile telephones are becoming an increasingly popular
tool for communication between healthcare professionals
and patients, one which might offer an inexpensive solution
for delivering reminders. Communication technologies such
as mobile phones are available to many users, allowing
health care professionals to interact with their patients
anywhere and anytime. Text messaging via mobile phones,
which is now used to remind patients about clinic
appointments, has become the most common mode of
communication among almost six billion people worldwide.
[16] There is strong evidence that client reminders using
letter and text (SMS) had increased breast cancer screening
uptake. [17] For example, a randomized controlled trial of
four SMS reminder interventions found that SMS reminders
are the most important tool to achieve optimal response from
patients in hard to reach communities. [18] Similarly, a
recent single-blind, randomised controlled trial to assess the
effectiveness of sending a text message appointment
reminder in the London Borough of Hillingdon found that a
text message reminder 48 hours before a scheduled breast
screening appointment significantly improves uptake. [19] A
much earlier study carried out in Western Australia also
found that text messaging is an effective medium for
communicating health information. [20] [21]

The NHS Greenwich Public Health breast cancer
screening project was set up to identify effective intervention
aimed at increasing uptake of breast cancer screening among
women in the London boroughs of Greenwich and assist in
the progress towards achieving national minimum standard
of 70 percent. We report below the results obtained from
using two different interventions.
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3. Methods

Target population: The intervention planned to target a
total of 2,004 women from 11 practices who were invited for
screening between July and December 2011.  The
intervention aimed to exclude women whose records showed
that they had a diagnosis of colorectal cancer, bowel cancer;
palliative care needs or had opted out of the programme.

Of the 2,004 sample of women who were eligible and met
the inclusion criteria 1,254 attended the screening in
response to the invitation letter and combined letter and text
(SMS) reminder; 70 women declined the invitation.

Intervention: Much of research studies about invitation
letters for cancer screening focused on the role of GPs in the
uptake of cancer screening, GP endorsed letters and phone
calls were the main interventions that were evaluated in these
studies. [13] [14] [15] [21] Thus, as a mark of good practice,
a total of 1,452 women eligible for screening were sent
invitation letters as follow:

Letter invitations only intervention

The letters to the 1,452 eligible women participants were
sent through their respective GPs but due to logistical
constraints we were unable to use individual practices’ letter
headings. As a proxy we used NHS Greenwich Goal 2
heading and the letters were signed by the PCT’s GP cancer
lead. The letter had to be endorsed by the local medical
committee (LMC). General Practices (GPs) are unaware that
their patients were being sent invitation letters and do not
fully engaged in the whole process. However, the GPs were
informed of the patient’s result if she attends or are sent
notification if the women does not attend for screening.
Some of the women who attended the mammogram have had
a normal result and went back into the 3 year call /recall
cycle. Others require an assessment or diagnostic test and
will not go back into the three year cycle until their care is
completed, or they did not attend the mammogram
appointment and will go back into the call/recall system.

Letters and (SMS) Texted reminders intervention

There are also clear evidence from the studies reviewed
earlier that invitation letters with a fellow up SMS reminder
are the most effective methods of increasing screening
uptake. [11] [13] [14] [15] To increase response from the
standard letter invitation as evident in these studies, iPLATO
Healthcare Limited was hired and commissioned to send
SMS appointment reminders to 552women participants with
valid mobile phone numbers a week before their
appointment. The iPLATO campaign was delivered using
Patient Care Messaging installed at 11 participating practices
[22].

4. Results

As noted above, a total of 2,004 women eligible for
screening were split into 2 groups of 1, 452 and 552
respectively. The former group of women was sent letter

only invites and later group of women participants who had
valid mobile phone numbers were sent letter combined with
an SMS invites. The data in tables below is used to illustrate
the significant difference in attendance rates between the two
target groups. The names of the practices used in table 1 and
2 have been removed to protect their identity.

Table 1. Letter Invitation Only
Surgery Target Group Screened Uptake
Practice 1 154 81 53%
Practice 2 230 148 64%
Practice 3 140 89 64%
Practice 4 87 49 56%
Practice 5 358 226 63%
Practice 6 31 22 71%
Practice 7 73 46 63%
Practice 8 228 133 58%
Practice 9 70 44 63%
Practice 10 3 2 67%
Practice 11 78 38 49%
Total 11 1,452 878 60%,

The analysis in table 1-4, is iPLATO generated data based
on attendance by practice provided by SELBSS, over 6
months period from July 2011 to December 2011. [22]
Tablel shows the individual practice’s breast cancer
screening target who were sent letter only invitation. It also
shows the number of women who presented themselves for
screening on the basis of the invitation letter and percentage
screening uptake. In total, 1,452 women were target and 878
screened, amounting 60 percent screening uptake.

Table 2. Letter Invitation plus SMS reminder

Surgery Target Group Screened Uptake
Practice 1 69 45 65%
Practice 2 52 35 67%
Practice 3 45 24 53%
Practice 4 33 18 55%
Practice 5 133 94 71%
Practice 6 25 17 68%
Practice 7 29 23 79%
Practice 8 94 69 73%
Practice 9 37 25 68%
Practice 10 1 1 100%
Practice 11 34 25 74%
Total 11 552 376 68%,

In table 2, 552 women were sent invitation letter with an
SMS reminder; out of which 376 women were screened
amounting to 68 percent uptake. Table 3, details the number
of the women who were targeted, those who attended the
screening and percentage uptake. It allows clear comparison
to be drawn from the number of women in response to the
letter only and combined letter and SMS reminder invites.

Of the 2,004 women from 11 practices invited for
screening between July and December 2011, 1,254 women
attended for screening when they received their invitation,
and 70 women contacted by SELBSS decline the invitation.
We did not class the women who contacted SELBSS to
decline the breast screening after receiving an invitation as
Did Not Attend (DNA) because they were offered second
time appointment.
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Table 3. Comparing women attending in response letter and letter plus SMS

i | To T | i tatstniels | gy | oot | ol
Screening % Screening %
Letter 1,452 878 60% 40 2.7%
Letter + SMS 552 376 68% 30 5.4%
Total 2,004 1,254 62.6% 70 3.5%
Table 4. Monthly programme screening uptake
April May June July Aug Sep Oct Nov Dec
2011 58.4 57.1 55.4 57.3 58.5 62.4 60.8 57.4 66.9
2010 56 66 67 68 49.5 48.9 53.0 57.2 64.2

Source: SELBSP performance score card

Note: this data needs to be viewed with caution as monthly uptake is dependent on the 3 year rolling plan and should not be used for monthly or

yearly comparison as there will be variations.

DNA clinic (second appointment)

540 women were offered a second timed appointment and
referred to as the DNA clinics. They also received a text
appointment reminder. Due to a number of inconsistencies
in the data such as the inclusion of patients not previously
included in first invitation cohort as well as the inclusions of
patients whose details had previously been reported as
incorrect, it is not possible to provide data on the impact of
sending a text reminder to this group. However, data from
the clinics show that attendance at the DNA clinics show that
21 percent attended, (n=118) Data from those who received
invitation letter combined with SMS reminder and replied to
opt out suggest that they were 3 times more likely to notify
SELBSS to ‘opt out’ of screening in comparison to the
women who only received letter.

Mobile numbers

Of the 2004 women invited, only 654 women had mobile
numbers recorded on their GP clinical system (33 percent of
the women) and 84 percent of these telephone numbers was
valid. The proportion of women with recorded telephone
numbers was much lower in the DNA group as seen with
second timed appointment. There were only 18 percent with
a mobile number recorded of which 67 percent were valid.
This suggests that we may not have accurate contact details
and may account for some of the difficulty in reaching the
women within hard to reach communities.

Breast screening uptake percentage point increase

We compared the uptake in the months of the project (July
to Dec 2011) with the uptake in similar months in 2010 and
saw improvements. We would have compared the data with
the uptake in the same months three years ago and this would
have been mainly the same cohort of women but this data
was not available.

Quarterly rolling coverage

This shows the coverage in the same group of practices
three years previously. There has been a 2.54 percentage
point increase.

Table 5. Quarterly Breast Rolling Coverage data

Women (age 50 -70 Screened within last 3years)

Screening coverage %

Q2 2009/10 01/07/2009 to 30/09/2009 61.03

Q22011/12 01/07/2011 to 30/09/2011 63.57

5. Discussion

London population is generally characterised by higher
rates of mobility, ethnic diversity and an increased rate of
social deprivation culminating in many hard to reach women
and thus, negative impact on breast cancer screening uptake.
[7] Our result shows that letter invitations combined with
SMS reminder was most effective intervention in improving
breast cancer screening uptake in the Royal Borough of
Greenwich PCT, which traditionally had low screening
uptake (see table 3 above). An overall 2.54 percent point
increase coverage that was achieved may be seen as
moderate increase in screening uptake but the impact on
health outcome is huge, considering the fact that in UK
around 11,600 women died from breast cancer in 2012;
amounting to about 32 deaths every day. [2] Also, increased
coverage for any breast cancer screening programme is an
important measure of the performance of the screening
intervention. [25] Thus, the result is significant and may
have significant impact on the choice of reminder system for
cancer screening in other Primary Care Trusts (PCTs) in
London with similar hard to reach communities.

Limitations

This review authors agree that there was sufficient
evidence from good quality studies to support the use of
invitation letters and SMS reminders to increase the uptake
of breast cancer screening. However, implementation of an
effective SMS reminder system requires high mobile phone
penetration rates among eligible women. Of the 2,004
women invited, only 654 women had mobile numbers
recorded on their GP clinical system (33 percent of the
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women) and 84 percent of these telephone numbers was
valid. The proportion of women with recorded telephone
numbers was much lower in the DNA group as seen with
second timed appointment. There were only 18 percent with
a mobile number recorded of which 67 percent were valid.
This suggests that we may not have accurate contact details
and may account for some of the difficulty in reaching the
women. In other words, 33 percent of the women could be
considered hard to reach.

In this report, uptake was defined strictly as those who

attended their invitation for screening on the scheduled dates.

Those who came earlier or later were regarded as
non-attendees. A total number of 540 women were offered a
second timed appointment; they are referred to as the DNA
clinics in this report. The women also received a text
appointment reminder. Due to a number of inconsistencies in
the data such as the inclusion of patients not previously
included in first invitation cohort as well as the inclusions of
patients whose details had previously been reported as
incorrect, it was not possible to provide data on the impact of
sending a text reminder to this group.

Implications for practice and further research

As SMS can only be as good as the availability of mobile
numbers; we suggest that GP practices should work to
collect mobile numbers for the next screening round of
screening project. More proactive work needs to be done at
practice level to identify the women who are due to be
screened, and identify what support they require to facilitate
attendance and to proactively enter mobile phone numbers
for this group. However, the acceptability of a SMS reminder
system in breast cancer screening programmes would be
worth exploring in future research, especially in the area of
privacy. We suggest that future research must address the
growing concerns raised about the privacy and
confidentiality of the newer technologies in small messaging
systems. [26]

SMS is a new communication technology that has been
deployed in healthcare to allow professional with mobile
phone to send a text message to their patients with mobile
phone. The effectiveness of SMS messaging system is
mainly in its ability to deliver a text message almost instantly
to the patient’s mobile phone once it is switched on or read
whenever it is convenient to the recipient. We, however,
believe that SMS reminder considerably cost less in
monetary terms in comparison with other reminder systems,
such as mobile telephone calls and email, but this need to be
verified by future research.

We demonstrated in this report that invitation letters with
SMS reminder increase the uptake of breast cancer screening
but no exploration of the effectiveness of different other
reminder systems. Thus, we suggest that further studies
should be carried out to establish the effectiveness of other
reminder systems.
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6. Conclusions

This report has demonstrated that invitation letter and
SMS reminder is effective in improving screening uptake in
Greenwich PCT, which has historically had low uptake of
breast cancer screening due to many hard to reach
communities in the primary care area. Although the
conventional letter invitation is effective in improving
attendance, SMS provides a more effective reminder system
that improves breast cancer screening uptake.

Finally, we recommend further research to address the
growing concerns raised about the privacy and
confidentiality of the newer Communication technologies.
[26] Much as we believe that implementing SMS reminder
system cost less in comparison to other reminder systems, we
recommend that the cost effectiveness should be verified by
future research.
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