
Variable   
MR TR MTR C 

total 
p-value of chi

-square  N(%) N(%) N(%) N(%) 

Educational level      0.9195  

  Junior high school and below 1(2.68) 3(6.25) 1(1.96) 1(1.67) 6(2.93)  

  High school  21(45.64) 21(43.75) 22(43.14) 27(45.00) 91(44.39)  

  College and above  24(51.68) 24(50.00) 28(54.90) 32(53.33) 108(52.68)  

Marital status           0.2533 

  Unmarried  4(8.70) 9(19.75) 6(11.76) 11(18.33) 30(14.63)   

  Married  37(80.43) 37(77.08) 38(74.51) 43(71.67) 155(75.61)   

  Divorced/separated/widowed  5(10.87) 2(4.17) 7(13.73) 6(10.00) 
20(9.76)   

Employment status            0.9697 

  Unemployed  4(8.70) 8(16.67) 11(21.57) 9(15.00) 32(15.61)   

  Employed with full-time job  40(86.96) 34(70.83) 32(62.75) 47(78.33) 153(74.63)   

  Employed with part-time job  2(4.35) 6(12.50) 8(15.69) 4(6.67) 20(9.76)   

Personal monthly income 

(Taiwanese dollars)  
        

  0.1536 

  Below 30000  22(47.83) 30(62.50) 29(56.86) 30(50.00) 111(54.15)   

  30000-50000  19(41.30) 8(16.67) 15(29.41) 16(26.67) 58(28.29)   

  Above 50000  5(10.87) 10(20.83) 7(13.73) 14(23.33) 36(17.56)   

Perception of the income            0.4660 

  Insufficiency  14(30.43) 18(37.50) 21(41.18) 14(23.33) 
67(32.68)   

  Balanced  16(34.78) 13(27.08) 17(33.33) 23(38.33) 69(33.66)   

  Sufficiency  16(34.78) 17(35.42) 13(25.49) 23(38.33) 69(33.66)   

Medical insurance other than 

national health insurance  
        

  0.6332 

  No  4(8.70) 6(12.5) 3(5.881) 4(6.67) 17(8.29)   

  Yes  42(91.30) 42(87.50) 48(94.12) 56(93.33) 188(91.71)   

Cancer history            0.5330 

  No  46(100.00) 46(95.83) 49(96.08) 57(95.00) 198(96.59)   

  Yes  0(0.00) 2(4.17) 2(3.92) 3(5.00) 7(3.21)   

Cancer history of Family            0.9826 

  No  39(84.78) 40(83.33) 44(86.27) 51(85.00) 174(84.88)   

  Yes  7(15.22) 8(16.67) 7(13.73) 9(15.00) 31(15.12)   

Delivery experience            0.2410 

  No  5(10.87) 11(16.67) 8(15.69) 15(25.00) 39(19.02)   

  Yes  41(89.13) 37(77.08) 43(84.31) 45(75.00) 
166(80.98)   
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Introduction 

 In Taiwan, breast cancer was the leading cause of the top ten cancers that occurred among women, and 

it was the disease with the fourth highest mortality rate (Taiwan Ministry of Health and Welfare 2014). 

Hence, the Taiwan government provides free mammography screening for women aged between 45-69 

to early detect and reduce the mortality rate of breast cancer. Although mammography screening has 

been shown to be an effective strategy for early detection of breast cancer, close to 70% of Taiwanese 

women aged 45–69 have never had a mammography screening (Taiwan Health Promotion Administra-

tion 2014). In order to reduce breast cancer incidence and its disease burden, preventive mammography 

was recommended for women (Rafiemanesh et al. 2016).  

 According to the Health Belief Model receiving a mammography screening was related to accessibility 

to healthcare resources. Due to the impact of action to cues on health behaviors, a number of strategies 

were used to improve women’s mammography screening rates including client reminders, handouts, 

one-on-one education, removal of barriers, group education, and client incentives (Lobb et al. 2011). 

 In Taiwan, when women turn 45 years old, the government sends out postcards in the first month to in-

form them that they can obtain free mammography examination services. Assisting 45-year-old women 

to begin undergoing regular mammography examinations is an important job responsibility of commu-

nity health nurses in Taiwan. Therefore, assisting 45-year-old women who fulfilled requirements to un-

dergo mammography as soon as possible has become an important community nursing responsibility.  

Study aims  

The aims of this study were to examine the effectiveness of different reminder interventions on the first-

time free mammography screening among 45-year-old women in Taiwan, and to increase the rate of 

women undergoing mammography screening.  

Study design 

A quasi-experimental design with random assignment was adopted to divide the participants into 4 

groups, including 3 intervention groups (mail reminder, telephone reminder, combined mail and tele-

phone reminder) and control group, to examine the impact of different reminding strategies. The study 

recruited women who had just turned 45 years old because they were legitimate to receive free mammog-

raphy screening funded by the Taiwan government. Other inclusion criteria were those women who (1) 

had never received a free mammography; (2) had never received a mastectomy; (3) lived in Kaohsiung 

city; and (4) were willing to participate in the study. The research was approved by the Institutional Re-

view Board (IRB No: KSPH-2014-35) before conducting the study.  

Study Sample  

Calculations of the number of samples were performed with the software G-power 3.1.9.2, the default 

medium-effect size in the software was adopted, α was set as .05, power set as .80. Each group needs at 

least 45 people. An additional 10% sample was needed to compensate for missing answers, so a sample 

of at least 50 women per group were required and the total number were 200. Two hundred and forty 

women were invited to participate in this study. Participants were selected from Kaohsiung city of Tai-

wan. The demographic data were collected before the intervention. Aside from those who did not com-

plete the study, 205 women completed the whole study process, including 46 in mail reminder group, 48 

in telephone reminder group, 51 in combined mail and telephone reminder group, and 60 in the control 

group.  

Participants were randomly assigned to four groups, including three intervention groups (mail reminder, 

telephone reminder, combined mail and telephone reminder) and one control group. In the group of mail 

reminder (MR group), a mail about knowledge of breast cancer and mammography screening infor-

mation and online booking QR code was sent to the participants. The mail was checked by the experts on 

public health and breast cancer to ensure that was adequate and proper. In the group of telephone remind-

er (TR group), the participants were phoned by public healthcare providers and given the same infor-

mation as the MR group. Before calling participants, the public healthcare providers received training 

from the researcher based on a handbook guideline to make sure that they were able to deliver correct 

and consistent message. During the telephone reminder, the public healthcare providers would help make 

the appointment of mammography screening if needed. In the group of a combined mail and telephone 

reminders (MTR group), the participants first received a mail with the same information and then re-

ceived a telephone reminder two week after receiving the mail. There was not any form of information 

was given to the control group in the beginning of the study. The usual care of postcard with free mam-

mography screening information was then given to the control group by public healthcare center within 

one month after they were over 45 years old.  

Ethical considerations  

The project was approved by the institutional review board. 

Conclusions 

This study confirmed that telephone reminder was the most effective strategy to enhance 45-year-old 

women’s mammography screening rates. Government and healthcare providers are recommended to con-

sider adopting the cost-effective telephone reminder strategy to encourage women to undergo their mam-

mography screening. Community health nurses can train community volunteers to assist with the imple-

mentation of mammography reminder services and increase the manpower resources for promoting this 

activity. This will help increase women’s first mammography screening rates.  
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Intervention Strategies 

Measures and Analysis 

The dependent variable of this study was the participants’ mammography screening behavior which was 

checked through the examination record in the Taiwan National Cancer Registry System. The data of TR 

group, MR group and TMR group were checked at one month and three months after the intervention. 

Participants in the control group received routine at different times, therefore, three months after the in-

tervention, the data of the control group were collected. Descriptive statistics was used to analyze the de-

mographic characteristics of the participants. ANOVA was used to analyze the effectiveness of mammog-

raphy screening rate among different interventions. Chi-square test was used to analyze the differences of 

the mammography rate after the interventions provided at different times. A logistic regression analysis 

was adopted to explore the relationship between different mammography reminders and mammography 

screening behavior.  

Study limitations 

This sample is for women aged 45 years, and the results of the study to be inferred to other age women 

may be limited. 

Results 

● The participants’ demographic characteristics were shown in Table 1. No significant differences were 

found among the four groups in these basic demographic variables which were considered to be con-

founding variables based on the literature and were controlled for further analysis.  
● The mammography screening rate of the participants from each group after the interventions was pre-

sented in Table 2. Three months after the intervention, the TR group showed the highest mammogra-

phy screening rate, as 21 women (43.75%) received mammography screening. The mammography 

screening rate in the control group was the lowest with only 8 women (13.33%) obtaining a mammog-

raphy screening. The differences among the four groups were significant (p = 0.0042). As shown in 

Table 3, there was a significant increase in the mammography screening rates of the three intervention 

groups, both at one month and three months after the interventions (p < 0.0001).  
● A logistic regression analysis was adopted to predict whether the women would undergo the mammog-

raphy screening. The result was presented in Table 4. Three months after the interventions, the odds ra-

tio of receiving a MR intervention on mammography screening was 3.47 (95% CI = 0.3071–2.2473, p 

= 0.0112). The odds ratio of receiving TR intervention on mammography screening was 5.06 (95% CI 

= 0.7150–2.6080, p = 0.0004). The odds ratio of receiving the MTR intervention on mammography 

screening was 3.55 (95% CI = 0.3532–2.2527, p = 0.0083).  

Discussion 

● The application of low-cost reminders to increase mammography screening rate is an integral part of 

the early prevention stage of breast cancer (Phillips et al. 2016). In the past, public health centers of 

Taiwan government have frequently used telephones, letters, and other reminder strategies to assist 

women to undergo mammography examination. However, the effectiveness of various strategies which 

are suitable for the target population has not been supported by empirical research. This study showed 

that the effects of TR, MR, and TMR reminders of free mammography examination for 45-year-old 

women were all superior to postcard reminders.  
● Past research indicated that the content of the mail reminders, such as procedures of mammography 

screening, risks, and benefits, had no detectable impact on women’s participation in mammography 

examinations; however, a clear mammography screening invitation could increase screening rates in 

women (Giordano et al. 2011). In this study, the postcard that women received in the control group on-

ly informed the free examination, there was a lack of information to assist undergoing mammography 

screening appointments. Therefore, the mammography screening rate of the control group, were lower 

than the MR group. Previous studies have revealed that, compared to a mail reminder alone, a mail re-

minder combining a telephone reminder could increase the chances of women undergoing a mammog-

raphy screening by 2.2 times. In this study, the mammography screening rate of the MTR group was 

not significantly higher than the TR group. Previous studies revealed that women who were more re-

sponsive to the first reminder of mammography screening and were less influenced by the following 

reminders (Costanza et al. 2011). This implied that women might have decided whether to undergo the 

mammography screening once received mail reminder, the telephone reminder boost within two weeks 

might not change their original examination intent.  
● Study showed that participating in mammography screening was significantly higher for women con-

tacted by telephone than through routine publicity (Barr et al. 2001). And the telephone intervention 

was the most cost-effective intervention strategy (Gierisch et al. 2010). A study found that patient nav-

igator could increase mammography adherence in a previously no adherent women by making the 

screening appointment while the women is on the phone (Payton et al. 2015). In addition, well-trained 

community health providers could recruit hard-to-reach immigrant women to undergo a mammogra-

phy screening (Choi et al. 2016). The telephone intervention could reduce individuals perceived mobil-

ity barriers, increase their perceived behavioral benefits, and likelihood of taking action (Baysal et al. 

2011; Hegenscheid et al. 2011). That could provide the participants with the quickest channel for mak-

ing a mammography screening appointment, which might facilitate their willingness to undergo the 

examination. 

Table 2: Differences in mammography screening rate among participants of each group at three months after interven-

tions  

Table 3: Differences in mammography screening rate of the participants of each reminder strategy at three months after 

interventions  

Table 4: Odds ratio of mammography screening of different reminder strategy by the end of the study (N = 205)  

 
Odds ratio  95% CI   Significance 

  
Lower Upper  (p-value)  

Three months after intervention  
    

Participants who received a mail 

reminder 3.4667 .3071 2.2473 0.0112* 

Participants who received a tele-

phone reminder 5.0556 .7150 2.6080 0.0007*** 

Participants who received a mail 

and a telephone reminder  3.5455 .3532 2.2527 0.0083** 

Note: CI = confidence interval, *p < 0.05, **p < 0.01, ***p < 0.001. 

 

One month after intervention  Three months after intervention  
p-value of chi-

square  

 Got checked  

N (%) 

Not checked  

N (%) 

Got checked  

N (%) 

Not checked  

N (%) 

 

MR group 9 (19.75%) 37 (80.43%) 16 (34.78%) 30 (65.22%) < 0.0001*** 

TR group 11 (22.92%) 37 (77.08%) 21 (43.75%) 27 (56.25%) < 0.0001*** 

MTR group 8 (15.69%) 43 (84.31%) 18 (35.29%) 33 (64.71%) < 0.0001*** 

Note: MR=mail reminder; TR=telephone reminder; MTR = combined mail and telephone reminders; *p < 0.05, ***p < 0.001.  

Note: MR=mail reminder; TR=telephone reminder; MTR=combined mail and telephone reminder; **p < 0.01.  

 

Total      
Got checked   Not checked   

p-value of chi

-square  

 N % N %  

MR group 46 16 34.78 30 65.22 0.0042** 

TR group 48 21 43.75 27 56.25   

MTR group 51 18 35.29 33 64.71   

Control group 60 8 13.33 52 86.67   

Total 205 63 30.28 142 69.27  
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