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ABSTRACT 

 

Introduction: To assess the effectiveness of short message service (SMS) 

as a reminder for breast self-examination (BSE) in patients who 

underwent breast cancer surgery.  

Methods: This study was a single-blind, parallel group, randomized 

controlled trial of the effect of SMS on adherence to BSE. Participants 

who underwent surgery for breast cancer were recruited from the Breast 

Care Center at Seoul National University Bundang Hospital. Patients were 

eligible if they were women between the ages of 20 and 65 years and had 

their own cellular phone with text-message features. Participants were 

randomized by block randomization to the intervention (SMS) group or 

the control group. Subjects in the SMS group received one text message 

on the first day of every month that reminded them to complete a monthly 

BSE and one text message on the fifteenth day of that contained 

information about breast cancer. During the follow-up visit, researchers 

who were blind to participants’ allocations conducted post-intervention 

assessments. Primary and secondary outcomes were self-reported BSE 

adherence and the frequency of BSE over 6 months.  

Results: Between August 2010 and December 2011, 216 patients were 

randomly assigned to the SMS group (n = 110) or the control group (n = 
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106). A total of 202 patients were included in the final analysis. Self-

reported BSE adherence (relative risk [RR] for non-adherence 0.49, 95% 

CI 0.36 to 0.67; P < 0.001) and the frequency of BSE over the past six 

months (mean difference 1.66, 95% CI 1.03 to 2.29; P < 0.001) were 

significantly higher in the intervention group than in the control group. 

Multivariate analysis showed that the SMS intervention was the only 

significant factor for self-reported BSE adherence (n = 199, odd ratio [OR] 

4.08, 95% CI 2.24 to 7.43; P < 0.001). There were no reports of harmful 

effects of the intervention from participants.  

Conclusions: The short-term results of our study suggest that SMS 

reminders are an effective and low-cost method to enhance adherence to 

BSE by using existing information technology infrastructure. 

Trial Registration: Clinical Research Information Service KCT0000018  

----------------------------------------------------------------------------------------- 

Keywords: Breast cancer, Randomized controlled trial, Breast self-

examination, Short message service 

Student Number: 2010-23702  
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INTRODUCTION 

 

Breast self-examination (BSE) encourages women to become more aware 

of their own breasts and enhances breast cancer awareness, according to 

several guidelines. (1, 2) The National Comprehensive Cancer Network 

(NCCN) guidelines suggest that women should be familiar with their own 

breasts, since this familiarity may facilitate detection of interval cancers 

between routine screenings, and periodic BSE may promote such breast 

awareness. (3) Moreover, American Society of Clinical Oncology (ASCO) 

guidelines suggest that breast cancer survivors should be encouraged to 

perform monthly BSE, although this is not a universal recommendation 

for high risk groups. (4) 

The efficacy of BSE for breast cancer screening is controversial. 

Some guidelines do not recommend BSE in women at normal risk. The 

recent recommendations of the U.S. Preventive Services Task Force 

(USPSTF), published in November 2009, do not recommend breast self-

examination and the Guidelines of Canadian Task Force on Preventive 

Health Care, issued in 2005, also do not support breast self-examination 

for women between the ages of 40 and 69 years. (5, 6) A large, 
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randomized controlled trial showed that teaching and practicing BSE 

periodically for about 5 years had no effect on breast cancer mortality and 

only increased the biopsy rate of benign lesions. (7, 8) However, the trial 

was a study of the teaching of BSE, not of the practice of BSE. Authors 

suggested that the results of their study should be interpreted cautiously 

and highly motivated women who practiced BSE competently and 

frequently could detect interval cancers between routine check-ups which 

would be benefited by the diligent practice of BSE. Moreover, the 

participants in this trial were female employees in textile factories who 

seemed to represent women at average risk for breast cancer, and thus the 

results should not be generalized to women at high risk and breast cancer 

survivors. So far, there has been no study investigating the effect of BSE 

for high-risk groups and it is recommended to perform BSE in these 

groups by other guidelines. (4) 

Many studies have focused on improving adherence to BSE. (9, 

10) These studies assessed the ability of reminders, such as telephone 

calls, postcards and prompts on oral contraceptive packaging, to influence 

the rate of BSE among women at normal risk for breast cancer. Overall, 

the reminder groups had a higher rate of BSE than the control groups. (11, 

12) Recently, one study showed that reminders sent by short message 



３ 

 

service (SMS) significantly increased the rate of BSE after the first two 

months of intervention. This study was not a randomized controlled trial 

and a total of 106 women at normal risk were sent according to the last 

menstrual period to premenopausal women and the first day of every 

month to postmenopausal women. After the first two months of sending 

reminder, the practice of BSE increased significantly (42.4% vs. 67.9%, P 

< 0.05). (13) 

Programs that use mobile communication services are emerging 

with the aim of supporting health systems. (14-16) In a randomized 

controlled trial, which was conducted in Kenya and investigated the 

effects of SMS on antiretroviral treatment adherence, 538 HIV-infected 

adults were randomized into SMS intervention or standard care group. 

After 6 and 12 months follow-up, self-reported antiretroviral treatment 

adherence and plasma HIV-1 viral RNA load suppression were checked. 

There was a significant difference in adherence to antiretroviral treatment 

(relative risk for non-adherence 0.81, 95% CI 0.69 to 0.94; P = 0.006) and 

suppressed viral loads (relative risk for virologic failure 0.84, 95% CI 

0.71 to 0.99; P = 0.04) between the two groups and the authors suggested 

that mobile phones can be effective tools to improve patient outcome in 

developing countries. (15) 
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SMS interventions have already shown positive short-term 

behavioral outcomes. (17-19) The efficacy of SMS interventions has been 

investigated in several randomized controlled trials that showed that SMS 

was a productive and cost-effective channel of communication to promote 

behaviors that support weight loss in overweight adults and improve 

adherence to sunscreen application. (20-23) Some researchers investigated 

the effectiveness of SMS as a reminder for improving adherence to 

sunscreen application. A total of 70 participants were randomly assigned 

to an intervention group or a control group. Adherence to sunscreen was 

assessed using an electronic device and the SMS intervention group 

showed a higher daily adtherence rate than the control group (56.1% vs. 

30.0%, P = 0.001). (21) Other researchers investigated whether weight 

loss can be achieved in overweight adults through the SMS intervention. 

Over the 4-month intervention period, a total of 75 overweight 

participants were randomized into one of the two groups and there was a 

significant difference in weight change between the control group and the 

intervention group (-1.97 kg difference, 95% CI -0.34 to -3.60 kg, P = 

0.02). (23) 

We hypothesized that SMS interventions would be more effective 

than usual care in enhancing adherence to BSE. This trial aimed to assess 
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the effectiveness of SMS as a reminder for BSE in patients who 

underwent breast cancer surgery. 
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MATERIALS AND METHODS 

 

Subjects 

Participants who underwent surgery for breast cancer were recruited from 

the Breast Care Center at Seoul National University Bundang Hospital. 

Patients were eligible for study participation if they were women between 

the ages of 20 and 65 years and had their own cellular phone with text-

message features. Those who had distant metastasis or recurrent breast 

cancer and those who had no capability of using a cellular phone were 

excluded. 

Written informed consent was obtained from all patients at 

enrollment. The study protocol was approved by the Institutional Review 

Board at Seoul National University Bundang Hospital (B-1006/103-301). 

This trial is registered with the Clinical Research Information Service 

(CRIS), Republic of Korea (KCT0000018). 

 

Study procedures 

This study was a single-blind, parallel group, randomized controlled trial. 

Block randomization into two arms was completed in blocks of 10 
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patients using a computer. Patients were randomly assigned to the 

intervention group or the control group with the help of a research nurse 

who did not participate in creating the random numbers. Participants and 

the research nurse could not be masked because the intervention required 

overt participation; however, during clinical checkup in the outpatient 

clinic, researchers who carried out post-intervention assessments were 

blind to the patients’ allocations. Fig. 1 shows the trial procedure. 

Currently, the Breast Care Center at Seoul National University 

Bundang Hospital maintains a website that provides a free text-messaging 

service as a reminder for BSE (www.ubreast.kr). The website has gained 

more than 3,000 members since its start in April 2007. The website 

delivers one text message on the first day of every month to remind 

patients to complete a monthly BSE (e.g. Breast self-exams help to 

detect breast cancer early. Keep your breast healthy.) and another text 

message on the fifteenth day of every month that contains information 

about breast cancer (e.g. If you have eczema on your nipple, go to see 

a doctor). We used this website to send text messages to participants who 

were allocated to the SMS intervention group. 

At the first meeting, which took place postoperatively during the 

hospital stay, a BSE educational session that included educational leaflets, 
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watching a video and BSE practice with a breast model was offered to 

every participant by the research nurse. Each participant was provided 

with a self-reporting checklist of monthly BSE. They were asked to write 

down the date of the BSE every month and bring the checklist back to the 

clinic at 3- and 6-month follow-up appointments. We assessed anxiety 

about breast cancer recurrence using a five-level Likert scale (strongly 

agree, agree, neutral, disagree, strongly disagree), as well as the frequency 

of previous monthly BSE prior to participation in this trial. Then, 

participants were randomized to one of the two groups. Patients in the 

SMS intervention group were registered to the above-mentioned website 

with the help of the research nurse. 

At 3- and 6-months follow-up, when each patient visited the 

breast cancer clinic for a postoperative checkup, the self-reported 

checklists were evaluated to verify the date and frequency of monthly 

BSE. Participants who did not bring the self-reported checklists were 

asked whether they recalled the exact date of BSE and how many times 

they had performed monthly BSE in the previous 3 months. According to 

the verification of checklists and their responses, participants were 

subdivided into three subgroups: “checklist”, “recall” and “uncertainty”. 

The checklist subgroup consisted of participants who brought back the 
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checklists at both 3 and 6 months. The recall subgroup consisted of 

participants who recalled the exact date of BSE at both 3 and 6 months, 

even though they did not bring the checklists. Participants who did not 

recall the exact date of BSE and did not bring the checklists were 

classified to the uncertainty subgroup. 

 

Statistical analysis 

The sample size was calculated based on a previous study that 

investigated the rate of BSE between groups with and without reminders 

that included letters or telephone calls and showed a significant difference 

in adherence rates of 81% and 62% between the treatment and control 

groups, respectively. (12) A total sample size of 216 was needed to detect 

a significant improvement in adherence, with a two-sided 5% significance 

level, a power of 80%, and 10% drop-out rate. 

Demographic factors and clinicopathologic characteristics were 

analyzed with the c2 test and Student's t-test. TNM classification of breast 

cancer was evaluated according to the seventh edition of the American 

Joint Committee on Cancer (AJCC) Staging Manual. The pathologic T 

stage (pT) was divided intoT0-T1 or T2-T3. The pathologic N stage (pN) 

was divided into N0 and N1-N3. Anxiety about breast cancer recurrence 
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was dichotomized into “Yes”, which included “strongly agree” and 

“agree”, and “No”, which included “neutral”, “disagree” and “strongly 

disagree”. The frequency of BSE before participation was subdivided into 

“monthly” and “less than monthly”. 

The primary outcome was self-reported BSE adherence. 

Participants were categorized as adherent if they reported that they had 

conducted monthly BSE five or six times over the past 6 months. We 

analyzed the primary outcomes with the c2 test. The secondary outcome 

was the frequency of BSE, which was assessed after 6 months follow-up 

using Student's t-test. In order to identify the factors that had an effect on 

self-reported BSE adherence, we used a binary logistic regression model 

for analysis. 

Monthly adherence rates, which were the mean numbers of 

patients who conducted BSE each month, were compared between the 

two groups using the c2 test. The frequencies of BSE before and after 

participation were assessed using the Student's t-test.  

For subgroup analysis, self-reported BSE adherence rates and 

frequencies of BSE of the three subgroups (checklist, recall and 

uncertainty) were analyzed with the c2 test, Fisher’s exact test and 

Student's t-test. Because patients returned to the clinic at 3- and 6-months 
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follow-up, they were more likely to correctly recall the date of BSE in the 

third and sixth months. To minimize the effect of a recall bias, we 

assessed the monthly adherence rates at the third and sixth months in the 

recall subgroup to analyze the effects of the invention. 

For all models, the results were expressed with 95% CIs or P 

values. All statistical analyses were performed with SPSS statistical 

software system version 15.0 for Windows software (SPSS Inc., Chicago, 

USA). 
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RESULTS 

 

Participants’ characteristics 

Between August 2010 and December 2011, we assessed 399 participants 

for eligibility (Figure 1). After screening, 183 patients were excluded, 

based on the exclusion criteria. Accordingly, 216 patients were randomly 

assigned to the SMS intervention group (n=110) and the control group 

(n=106). Four participants (three in the SMS group and one in the control 

group) were lost to follow-up without identifiable cause. Ten participants 

discontinued the intervention after random allocation for several reasons. 

In the SMS group, the reasons were SMS delivery failure due to the 

wrong number in 3 cases, a postoperative wound problem in 1 case and 

another medical problem (cerebral infarct) in 1 case. In the control group, 

reasons for discontinuation included a postoperative wound problem in 1 

case, another medical problem (subarachnoid hemorrhage) in 1 case, 

distant metastasis in 1 case, second primary cancer in 1 case and 

withdrawal because of simple inconvenience in 1 case. The total attrition 

rate was 6.5 % (7.3% in the SMS group and 5.7% in the control group) 

and these 14 patients were excluded from the final analysis. Table 1 

presents the demographics and baseline characteristics of all the 
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participants. There were no significant differences between the groups 

except for educational level. 

 

Adherence and frequency of BSE 

More patients in the SMS group than in the control group were adherent 

to BSE. Self-reported BSE adherence and the frequency of BSE over the 

past six months were significantly higher in the intervention group than in 

the control group (Table 2). After adjusting for educational level, which 

was significantly different between the two groups in the univariate 

analysis, the SMS intervention was the only significant factor for self-

reported BSE adherence in the multivariate analysis (odds ratio [OR] 4.08, 

95% CI 2.24 to 7.43; P < 0.001). Higher education was not associated 

with a significant difference in self-reported BSE adherence (58.3% vs. 

46.6%; P = 0.098) or frequency of BSE (4.1 ± 2.3 vs. 3.5 ± 2.4; P = 0.087) 

between the SMS and control groups in the univariate analyses. After 

adjustment, a college degree or higher was not a significant factor for 

BSE adherence or frequency (OR 1.32, 95% CI 0.73 to 2.40; P = 0.363). 

The monthly BSE adherence rates in the SMS and control groups 

are shown in Fig. 2. The monthly adherence rates of the two groups were 

different from the first month through the end of the study period (P < 
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0.001). The frequencies of BSE before participation were not different 

between the SMS and control groups (1.4 ± 2.2 vs. 1.4 ± 2.2; P = 0.980). 

By contrast, the frequencies of BSE after participation were significantly 

different between groups (Table 2). 

 

Subgroup analysis 

Subgroup analysis revealed that, in the checklist subgroup, there were no 

significant differences in self-reported BSE adherence or frequency of 

BSE following the SMS intervention. However, the recall subgroup 

showed a significant difference between the two groups (Table 3). In the 

recall group, the monthly adherence rates of the SMS and control groups 

were 71.2% and 28.6% (P < 0.001) at the third month and 76.3% and 31.0% 

(P < 0.001) at the sixth month, respectively. These results indicate 

significant differences in BSE adherence following the SMS intervention. 

Both the SMS and control groups were divided according to education 

level for subgroup analysis. In the college degree or higher (n = 103) and 

less than a college degree (n = 96) subgroups, there were no significant 

differences in self-reported BSE adherence or frequency of BSE following 

the SMS intervention (data not shown). 

There were no reports of any harmful effects of the interventions 
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from participants. Ten participants withdrew from the study for the 

previously-mentioned reasons, which seemed to be unrelated to the SMS 

intervention. 
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Table 1. Baseline characteristics of the study participants 

  
SMS group  Control group    

  
(n=102) (n=100) P value 

  N (%) N (%)  

Age, mean(SD), 
y 

  46.5  (8.5)  46.1  (8.8)  0.743  

Surgery (Breast) Mastectomy 36 (35.3)  31 (31.0)  0.517  

 
BCS 66 (64.7)  69 (69.0)  

 

Surgery (Axilla) ALND 30 (29.4)  31 (31.0)  0.908*  

 
SLNB 68 (66.7)  64 (64.0)  

 

 
Not done 4 (3.9) 5 (5.0) 

 

Chemotherapy Yes 76 (74.5)  71 (71.0)  0.575  

 
No 26 (25.5)  29 (29.0)  

 
Radiation 
therapy 

Yes 71 (69.6)  67 (67.0)  0.690  

 
No 31 (30.4)  33 (33.0)  

 
Hormonal 
therapy 

Yes 74 (72.5)  70 (70.0)  0.689  

 
No 28 (27.5)  30 (30.0)  

 
Targeted 
therapy 

Yes 20 (19.6)  25 (25.0)  0.357  

 
No 82 (80.4)  75 (75.0)  

 
Pathologic T 
stage 

T0-1 76 (74.5)  72 (72.0)  0.687  

 
T2, T3 26 (25.5)  28 (28.0)  

 
Pathologic N 
stage 

N0 67 (65.7)  67 (67.0)  0.878*  

 
N1-N3 31 (30.4)  28 (28.0)  

 

 
Unknown 4 (3.9) 5 (5.0) 

 

Menopause Pre 73 (71.6)  78 (78.0)  0.372*  

 
Post 28 (27.5)  22 (22.0)  

 

 
Unknown 1 (1.0) 0 (0.0) 

 

Family history 
of breast cancer  

Yes 5 (4.9)  8 (8.0)  0.370  

No 97 (95.1)  92 (92.0)  
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Smoking Yes 6 (5.9)  8 (8.0)  0.554  

 
No 96 (94.1)  92 (92.0)  

 

Alcohol Yes 31 (30.4)  28 (28.0)  0.709  

 
No 71 (69.6)  72 (72.0)  

 

Education <College 44 (43.1)  59 (59.0)  0.031*  

 
≥College 57 (55.9)  39 (39.0)  

 

 
Unknown 1 (1.0) 2 (2.0) 

 

Occupation Yes 51 (50.0)  44 (44.0)  0.545*  

 
No 49 (48.0)  55 (55.0)  

 

 
Unknown 2 (2.0) 1 (1.0) 

 

Marital status Yes 95 (93.1)  93 (93.0)  0.890*  

 
No 6 (5.9)  7 (7.0)  

 

 
Unknown 1 (1.0) 0 (0.0) 

 

Childbirth  0 11 (10.8)  11 (11.0)  0.193*  

 
1≦ 87 (85.3)  89 (89.0)  

 

 
Unknown 4 (3.9) 0 (0.0) 

 

Breast feeding  Yes 54 (52.9)  59 (59.0)  0.131  

 
No 33 (32.4)  35 (35.0)  

 

 
Unknown 15 14.7 6 (6.0) 

 

Anxiety about 
recurrence 

Yes 19 (18.6)  17 (17.0)  0.763  

No 83 (81.4)  83 (83.0)   

BSE before 
participation† 

Monthly 15 (14.7) 14 (14.0)  0.886 

<Monthly 87 (85.3) 86 (86.0) 
 

* Fisher’s exact test 
BCS: Breast conserving surgery; ALND: Axillary lymph node dissection; SLNB: Sentinel lymph 
node biopsy; BSE: Breast self examination   
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Table 2. Self-reported BSE adherence and frequency of BSE in the 

SMS and control groups  

Primary outcomes 
      

  SMS group  Control group Relative risk P value 

  (n=102) (n=100) (95% CI) 
 

Self-reported adherence (5≦) 70 (68.6) 35 (35.0) 0.49 (0.36-0.67) <0.001  

Secondary outcomes 
 

 
     

  SMS group  Control group Mean difference P value 

  (n=102) (n=100) (95% CI) 
 

Frequency of BSE, mean (SD) 4.6 (2.1) 2.9 (2.4) 1.66 (1.03-2.29) <0.001  
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Table 3. Subgroup analysis of self-reported BES adherence and 

frequency of BSE      

  SMS group  Control group    

  (n=102) (n=100) P value 

Self-reported adherence (5≦) 
     

Checklist (n=33) 9 (69.2)  13 (65.0)  1.000*  

Recall (n=101) 36 (61.0)  7 (16.7)  <0.001  

Uncertainty (n=68) 25 (83.3)  15 (39.5)  <0.001*  

Frequency of BSE, mean (SD)        

Checklist (n=33) 4.8  (1.7)  4.3 (2.0)  0.430  

Recall (n=101) 4.2  (2.3)  1.7  (2.3)  <0.001  

Uncertainty (n=68) 5.2  (1.7)  3.6  (2.2)  0.001 
* Fisher’s exact test  
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Figure 1. Flowchart of recruitment progress of study participants 
  

399 Assessed for eligibility 

183 Excluded 
Did not meet inclusion criteria (n=52) 

Declined to participate (n=131) 

216 Randomized 

110 Allocated to the SMS group 
 

106 Allocated to the control group  

3 Lost to follow-up 
5 Discontinued intervention 

1 Lost to follow-up 
5 Discontinued intervention 

102 participants analyzed 
l Checklist (n=13) 
l Recall (n=59) 
l Uncertainty (n=30) 

100 participants analyzed 
l Checklist (n=20) 
l Recall (n=42) 
l Uncertainty (n=38) 



２１ 

 

Figure 2. Mean monthly BSE adherence rates of the SMS and control 

groups. 

The monthly adherence rates of the two groups were different from 

the first month through the end of the study (P < 0.001).  
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DISCUSSION 

 

This study shows that mobile communication technologies can improve 

BSE adherence. Participants who received text-message reminders were 

more likely to be adherent to BSE than participants who did not receive 

text messages. There was no difference in the frequencies of BSE over the 

six months before participation between the two groups. However, the 

monthly adherence rates between the two groups started to differ 

significantly in the first month of enrollment, and this difference 

continued throughout the study. 

Contrary to a previous study that investigated the effect of SMS 

on adherence to sunscreen application, which showed a decreasing 

adherence rate in the control group throughout the study, there was a trend 

towards increasing BSE adherence in both groups during this study. (12, 

21) This could be because of characteristics of the participants. All the 

participants in our study were breast cancer patients who recently 

underwent surgery for breast cancer and approximately 80% of them 

received adjuvant treatment such as chemotherapy, radiation therapy or 

hormonal therapy. During the study, they may have suffered side effects 

of adjuvant therapy or emotional distress, which may have promoted their 
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awareness of breast cancer and encouraged them to pursue health-related 

interventions such as BSE. 

To our knowledge, this study is the first randomized controlled 

trial assessing the ability of a mobile health technology intervention to 

enhance BSE adherence. (13) Previous studies showed the positive effect 

of reminders, including phone calls and postcards, on BSE adherence. (11, 

12) With these reminders, there was a significant increase in the 

percentage of women who reported conducting BSE five or more times in 

the past 6 months (81 vs. 62%, P < 0.001). After using a "prompt" which 

was placed on oral contraceptive pill packages, among the subjects who 

performed BSE less than once per month before participation, the 

frequency of BSE increased by 50.9% in the prompt group and by 45.5% 

in the education-only group.  

Although we randomly assigned the patients, there was a 

significant difference between the two groups in the level of education. 

However, when educational level was categorized as none (1.0% vs. 

1.0%), primary education (5.0% vs. 5.1%), secondary education (37.6% 

vs. 54.1%) and tertiary education (56.4% vs. 39.8%), there was no 

significant difference in BSE adherence rates between the reminder and 

control groups (n = 199, P < 0.075, Fisher’s exact test). Nonetheless, we 
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included education level for the multivariate analysis because higher 

education level could be an important factor for BSE adherence. The 

percentage of participants who reported conducting BSE in the reminder 

arm of this study was 68.6% at 6 months, which was comparable to 

compliance rates of other studies. 

Screening mammography is the best screening method for breast 

cancer and 70% of women in the United States now report having had a 

screening mammogram in the past 2 years. (24, 25) The percentage of 

breast cancers detected by mammography has also increased from 29% in 

1993 to 59% in 2001. However, a large percentage of breast cancers are 

still detected by the patients themselves. Some researchers, who 

investigated 361 survivors diagnosed with breast cancer between 1980 

and 2003, reported that most breast cancer survivors (57%) reported 

detection methods other than mammographic examination, including self-

examination (25%), accident (18%) and clinical breast examination (13%). 

Other researchers reported that the rate of self-detected breast cancer is 

much higher in low-income, underserved populations. (26)  

Despite the increase in mammography screening rates, the reasons 

why the rate of self-detected breast cancer is still high may be because the 

rate of mammography screening is not high enough to replace other 
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methods such as BSE or clinical breast examination, or the incidence rate 

of interval breast cancer is too high to be detected by regular 

mammography, especially in women younger than 40 who do not get 

routine mammography. (27) More studies are needed to reveal why many 

breast cancers continue to be detected by screening methods other than 

mammography and every effort must be made to improve the quality of 

screening mammography and enhance the rate of mammography 

screening. Moreover, under circumstances in which a large percentage of 

breast cancers are still detected by patients themselves, future research 

should investigate other methodologies such as BSE and clinical breast 

examination for detection of breast cancer. (28-30) 

The U.S. Preventive Services Task Force (USPSTF) recommends 

against clinicians teaching women how to perform BSE because adequate 

evidence suggests that teaching BSE does not reduce breast cancer 

mortality and is associated with harms such as an increased rate of 

unnecessary biopsy. (5, 7) For BSE, sensitivity ranges from 12% to 41%, 

lower than that of mammography. (31) The American Cancer Society 

states that there is insufficient evidence to recommend BSE.(32) However, 

teaching BSE is one thing and practicing BSE is another. Despite the fact 

that every efforts to teach women how to perform BSE have been made, if 
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there is no change of their behavior patterns in daily life, it is no use of 

teaching BSE. Up to date, there is no study which investigated whether 

practicing BSE regularly has an effect to reduce breast cancer mortality 

and facilitate the detection of interval breast cancer. Our study was 

focused on changing the behavior patterns of breast cancer survivors with 

SMS which was proven to be an effective and low-cost method to 

enhance adherence to BSE. 

An important limitation of our study is the possibility of recall 

and selection bias. When subgroup analysis was performed, a significant 

difference in the frequency of BSE over the past 6 months was preserved 

in the recall subgroup but not in the checklist and uncertainty subgroups. 

In the case of the recall subgroup, patients were asked to recall the dates 

of BSE over the past 3 months. Thus, recall bias could contribute to the 

primary outcomes. To reduce the effect of recall bias, we analyzed the 

monthly adherence rates at the third and sixth months in the recall 

subgroup and found a significant difference in the SMS intervention 

group. In the checklist and uncertainty subgroups, there was no significant 

difference. This could be because of selection bias. The checklist 

subgroup consisted of participants who brought back the checklists at both 

3 and 6 months and these participants might have been more committed to 
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complete monthly BSE. 

The results of this study need to be interpreted in the context of 

the study design. First, the long-term benefit of this intervention has not 

yet been demonstrated. This study lasted 6 months and a longer follow-up 

period would be required to comment on the long-term effects of SMS 

intervention. Second, this study was a trial of the reminding and 

completing BSE. We do not know the effect of SMS intervention on 

finding interval breast cancer or reducing the risk of dying from breast 

cancer recurrence. Finally, all the participants in our study were breast 

cancer patients. Thus, the results of the study can only be generalized to 

this population.  
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CONCLUSIONS 

 

This study shows the possibility of future integration of mobile 

communication systems and breast cancer screening methods for public 

health programs. The short-term results of this trial suggest that SMS 

reminders are an effective and low-cost method to enhance adherence to 

BSE using existing information technology infrastructure. 
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초    록 

 

론: 본 연구는  자 시지를 이용한 알림 

스가 암 자  자가검진 시행에 미 는 향  평

가하고자 하 다.  

법: 분당 울 학 병원에  암 로 수술  고 

 단  시지 스를 사용할 수 있는 20-65  여

 자를 상 로 작  조군 연구를 시행하 다. 

참가자는 록 작 로 자 시지군과 조군 로 

나 었고 자 시지군  매월 1일에 자가검진  알리

는 자 시지  매월 15일에 암에 한 보를 공

하는 자 시지를 았다. 본 연구에 는 자 시지군이 

조군보다 자가검진 시행 이 높  것 로 가 하

고, 일차 목 는 자가검진 시행  (6개월간 자가검

진  5회 이상 시행한 ) 과 이차 목 는 6개월간  

자가검진 횟수 다. 

결과: 2010  8월부터 2011  12월 지 216명  자를 

자 시지군 (n = 110)과 조군 (n =106)에 하 고, 202명

이 최종 분 에 포함 었다. 자 시지군에  자가검

진 시행  (자가검진 미시행에 한 상 험도 0.49, 95% 

신뢰구간 0.36 - 0.67; P < 0.001)과 6개월간  자가검진횟
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수 (평균차 1.66, 95% 신뢰구간 1.03 - 2.29; P < 0.001)가 통계

로 하게 높았다. 이분  로지스틱 회귀분 에  

자 시지가 자가검진 시행  하게 높이는 일

한 요인이었다. ( 차  [OR] 4.08, 95% 신뢰구간 2.24 - 7.43; 

P < 0.001)  

결론:  자 시지를 이용한 알림 스는 암 

자  자가검진 시행  높이는 효과 인 수단이다.  

임상연구등록: 임상연구 보 스, KCT0000018  

                                                                

주요어: 암, 작  조군 연구, 자가검진, 단  

시지 스  

학  번: 2010-23702  
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