
The Effectiveness of an Interactive Theatre Intervention 

 on Improving Adherence to Self-Management Regimens 

for Breast Cancer-related Lymphedema 

The following represents preliminary results from the first 36 study participants who 

have completed the study. Prior to publication, additional data will be collected until 

a total number of 62 participants have completed the study, at which time re-analysis 

of the full sample with adequate power will be completed. An embargo has been 

requested and granted for one year.  

From 1989 to 2012, breast cancer death rates declined by 36% due to improvements in 

early detection and treatment (American Cancer Society, 2015). There are currently an estimated 

3 million breast cancer survivors in the US (Howlader et al., 2015), of whom at least 40% will 

develop BCRL (Armer & Stewart, 2010).  

BCRL is a chronic condition, which can be debilitating and disfiguring. It is typically 

caused by disruption to the lymphatics due to axillary lymph node dissection, sentinel lymph 

node biopsy, and/or radiation therapy for treatment of breast cancer (Armer et al., 2003; 

Shaitelman et al., 2015). Once symptoms emerge, BCRL requires life-long symptom 

management. The ‘gold standard’ for treatment of BCRL is combined decongestive therapy 

(CDT) which includes: manual lymphatic drainage (MLD); compression bandaging and/or 

garments; exercise; skin care; and sequential pumps, in which one or more components are 

initiated as intensive treatment by a specialty-trained therapist, followed by instruction on self-

management activities that are individually prescribed (Armer et al., 2013; Lasinski, 2013).    

Adherence to BCRL self-management is critical to preventing BCRL progression and 

complications, such as infection; however, self-management rates over the past two decades have 

remained between 40-50% (Bonnie Lasinski, personal communication, July 19, 2015) (Boris & 

Lasinski, 1994). In a study conducted with 141 women with BCRL who were prescribed an 



average of 3.6 + 2.1 BCRL self-care modalities, sub-optimal BCRL self-management rates were 

reported, including: 13% of participants reported an average adherence rate of <25%; 24% 

reported 25-49% adherence; 32% reported 50-74% adherence; and 31% reported > 75% (Brown 

et al., 2014).  

Physiological, psychological, and psychosocial barriers negatively affect adherence 

(Alcorso, Sherman, Koelmeyer, Mackie, & Boyages, 2016; Armer et al., 2011; Armer et al., 

2008; Fu et al., 2013; Ridner et al., 2011; Shaitelman et al., 2015). Consistent with contemporary 

literature and preliminary work for this study, women are voicing concerns about the lack of 

education received about BCRL and the lack of support in managing it (Alcorso et al., 2016; 

Ridner et al., 2016). A preliminary survey study (N = 12) reported 81% of the participants 

preferred an interactive approach to education and 77% of participants preferred interaction with 

others as the best way to provide support (Ostby, Armer, Smith, & Stewart, 2016). [Manuscript 

submitted for publication]. Currently, printed information is the most commonly used format for 

providing patient education and support (Deng et al., 2013).  

Method 

Study design. 

This was a mixed-method randomized design used to examine pre- and post-intervention 

outcomes relevant to adherence to self-management regimens; symptom management; and 

perceptions of self-efficacy and self-regulation, by comparing printed information about BCRL 

to printed information about BCRL and attendance at an IT performance (N = 36 participants; 

19/17). Baseline measurements of circumferences and perometry were taken to document BCRL 

status and valid, reliable questionnaires were administered pre- and post-intervention. A 

treatment diary was used to determine adherence to self-management regimens both pre- and 



post-intervention for three-week intervals. It was hypothesized that an IT intervention bundled 

with printed information would be more effective in improving adherence and perceptions of 

self-efficacy and self-regulation than printed information alone. This study was approved by the 

University of Missouri (MU) Institutional Review Board.  

 Study population. 

An analysis was performed from pre- and post-intervention data on 36 participants. Non-

probability purposive sampling was used to enroll breast cancer survivors diagnosed with BCRL 

between January 2015 and January 2016 who met the following inclusion criteria: (a) were over 

18 years of age; (b) had surgical and/or radiation therapy for treatment of breast cancer; (c) were 

medically diagnosed with BCRL (self-report) and who had been prescribed a self-management 

regimen by a trained therapist; and (d) had no history of lymphedema prior to breast cancer 

diagnosis. Participants who could not attend a baseline visit at the MU Lymphedema Laboratory 

or complete study activities due to illness were excluded. Participants were recruited from a 

study pool of breast cancer survivors who had agreed to be contacted for future studies and 

through community advertisement, such as flyers, online and print articles, media, face-to-face 

group presentations, and an IRB-approved health system database search of lymphedema-related 

ICD-9 codes.   

 Interactive theatre intervention. 

Prior to initiating this study, a focus group was conducted with female breast cancer 

survivors with BCRL (N = 9) to identify barriers to BCRL self-management. A qualitative 

analysis of the focus group data was conducted, with findings contributing to script development 

for an IT intervention through collaboration with the MU Department of Theatre. The script was 



integrated in this study as the basis for the IT intervention performance by actors in the MU 

Interactive Theatre Troupe. 

 Printed information. 

The printed information used for this study was actual patient education materials about 

BCRL and services that are routinely given to newly-diagnosed breast cancer patients at an 

academic health sciences center.  

Theoretical Framework 

The theoretical underpinnings of this study apply Leventhal’s Common Sense Model 

(CSM) of Self-Regulation (Leventhal, Meyer, & Nerenz, 1980) and Transformational Learning 

Theory (TLT) (Mezirow, 2000). Concepts of the CSM include representation of illness, coping, 

and appraisal (Leventhal et al., 1980).  

The adaptability of the CSM is one of its main benefits and has been used with a variety 

of patients who struggle with chronic disease. CSM has been used as a framework in 

determinants of types of medication adherence (Unni & Farris, 2011). The CSM model has also 

been used for patients with head and neck cancer in predicting longitudinal judgement-based 

outcomes based on illness and treatment beliefs (Llewellyn, McGurk, & Weinman, 2007). In 

addition, interventions that address patients’ illness and treatment representations were found to 

have improved patient adherence and outcomes in a study of 243 patients who were interviewed 

after an encounter with their physician and again one month later. Although a correlational study, 

it was found that addressing the patients’ representation of illness and treatment was more highly 

correlated to adherence than the physician’s interpersonal skills in attaining adherence (Phillips, 

Leventhal, & Leventhal, 2012). Measures of patient perceptions of their illness, patient 

understanding, physician interpersonal skills, patient satisfaction, patient adherence, and problem 



resolution were conducted with pre- and post-patient interviews in regard to emergency room 

usage. Causal modelling was used to compare the relationship of providers who reported using 

CSM-related behaviors and interpersonal skills to patient adherence and problem resolution. Fit 

indices were used to test the fit of the hypothesized model, which indicated a good fit and 

support of the hypothesis. Health provider CSM behaviors were positively correlated with 

patient’s perceptions of agreement with the provider on the presenting problem and its treatment 

(r = .37, p<.001), change in understanding of the patient’s problem pre- and post-interview (r = 

.49, p<.001), patient satisfaction (r = .32, p<.001), patient adherence (r = .25, p = .007), and 

resolution of the health problem (both relative, r = .24, p = .005, and absolute r = .17, p = .04) 

(Phillips et al., 2012).   

The interactive theatre intervention in this study facilitates patient engagement in 

problem-solving the BCRL issues that are raised in the script. As the participants watch the 

performance, they think of their own representation of illness, or in this case, BCRL, based on 

personal experiences, symptoms, and personal issues that impact the way that they cope with the 

condition. The participants’ representation of BCRL also include their perceptions of the cause 

of their BCRL, which include the opinions and dialogues with significant others, health care 

providers, and media sources.  

Unfortunately, the basis of the opinions and information from others may be inaccurate, 

which lends to ill-coping strategies, especially in regard to consequential beliefs about how 

BCRL will impact them physically and socially and to what degree they will be able to control it 

(Leventhal, Diefenbach, & Leventhal, 1992). It is anticipated that participants in the bundled IT 

intervention group of this study will undergo experiential learning and understanding of their 



own representation of illness (BCRL) and coping strategies with a subsequent appraisal of the 

effectiveness of their current self-management strategies.  

 In addition to the participants’ representation of illness and evaluation of coping 

mechanisms used to manage BCRL, a readiness to learn with sufficient cognitive ability is a 

prerequisite for critical reflection and critical discourse (Mezirow, 2000). A shared paradigm with 

transformational learning and subsequent self-regulation used interactive theatre in this study to 

facilitate a behavior change of improved adherence to self-management regimens for BCRL. The 

diagnosis of a chronic disease, such as BCRL, brings about crisis and a disturbed and disoriented 

view of reality. By watching the IT intervention, this mindset is transformed and reconstruction 

of meaning occurs through learning and reflection on the transformative images and audience-

character interactions. Transformational Learning Theory (TLT) demonstrates learning as a result 

of a human’s contact with information that combines with existing knowledge based on the 

person’s experience (Mezirow, 1991). The development of TLT by Mezirow was based on the 

work of Paulo Freire in the 1970’s. Mezirow’s version of TLT emphasizes critical reflection in 

learning and was introduced in 1978. It is this version which is combined with CSM in this 

integrated framework.   

Data Collection 

After written informed consent was given, participants completed a demographic form. 

Documentation of lymphedema status was recorded using arm circumferential measures and 

perometric limb volume assessments on all participants. Circumferential measures were taken on 

both arms at 4cm intervals using a non-stretch tape measure. The opto-electric infra-red laser 

Perometer 350S (Juzo USA, Cuyahoga Falls, Ohio) assesses limb volume and shape and maps a 

3-dimensional image and calculation of limb volume on the affected and non-affected arms. 



Height and weight measures were also taken. Following physical measures, three valid and 

reliable questionnaires relevant to self-efficacy and self-regulation, and symptom management 

were administered. A treatment diary was then given to each participant with instructions for 

completion. Upon receipt of the pre-intervention treatment diary and after an average of two to 

three-week break period, a post-intervention packet of the same questionnaires and a post-

intervention treatment diary were mailed to the control group participants. Each participant in the 

intervention group received a post-intervention packet on the night of the IT performance.  

Results 

Of over 350 female breast cancer survivors screened, fifty-one participants who met 

inclusion criteria have been recruited to the study. Data from thirty-six participants who 

completed this study have been analyzed. The attrition rate for this study was 15%. Reasons for 

not completing the study were death (1), moved out of area (2), illness and hospitalizations (4), 

and caring for a terminally ill family member (1).  

Prior to data analysis, demographic, questionnaire, and circumference and perometric 

data were double-entered by two research team members into a password-protected computer 

using Windows 7OS Excel. Synkronizer version 11.0 (Switzerland) Excel comparison software 

was used to detect discrepancies. Discrepancies were corrected by comparing hard copy data to 

the entered data, which was then corrected and re-entered. Reports were run continuously until 

there was a verified match between both spreadsheets. The pre- and post-intervention self-

management treatment diary data were entered by the first author. A nurse research assistant 

corroborated the coding by auditing 20% of the participant charts (n = 7). Agreement was 

achieved for both sets of coding.    



All statistical tests were conducted at the 0.05 significance level (two-sided) and 95% 

confidence intervals (CI) were provided for estimates. The desired number of participants (N = 

62) was not achieved for this analysis; therefore, the power of the study did not reach the 

projected 90%. The data analysis was accomplished using the following steps: (1) looking at 

summary data for each measure; (2) comparing groups at baseline; (3) calculating post- minus 

pre-intervention differences between the two groups; and (4) comparing the differences between 

the two groups. SASv9 software (SAS Institute Inc., Cary, NC, USA) was used for analysis. 

 Participant demographics. 

Participants were asked to complete a demographic form including: (a) date of birth; (b) 

race; (c) highest grade of school completed; (d) stated height and weight; (e) breast cancer 

diagnosis date; (f) breast cancer treatment(s); (g) nodal status; and (h) complications of treatment 

(if applicable).  

Descriptive statistics were used to analyze demographic data for participants who had 

completed the study (N = 36). Mean and standard deviation were computed for continuous 

variables and frequency and relative frequency were computed for categorical variables. In terms 

of race, 33 (92%) of the participants were Caucasian and 3 (8%) were African American. The 

mean age of participants for the combined groups (N = 36) was 67.1 years. The mean level of 

education was 15 years. The mean stated weight of the participants was 165.5 and height 63.2 

inches. Wilcoxon rank-sum test was used to compare the groups, with no significant differences 

found. Demographic summary results for each group and the combined groups are shown in 

Tables 1, 2, and 3, respectively. The following breakdown of definitive treatment for breast 

cancer was reported as: mastectomy with lymph node removal (n = 20); lumpectomy with 



radiation and lymph node removal (n = 13); lumpectomy with no report of lymph node removal 

(n = 2); and mastectomy with no report of lymph node removal (n = 1). 

  



Table 1 

 
Demographic Summary Statistics (Intervention Group) 

 

 

 

 

 

 

 

Table 2 

Demographic Summary Statistics (Control Group) 

 

 

 

 
 

 

 

Table 3 

Demographic Summary Statistics (Combined Groups) 

Variable N Mean Median SD 

Age 36   67.1   66.0   12.2 

Education 

(Years) 

36   15.3   16.0     2.5 

Height (inches)* 36   63.1   64.0     3.0 

Weight (lbs.) * 34 166.0 166.0   29.5 

 

 

 

* Height and weight as reported   

Variable N Mean Median SD 

Age 17   66.9   65.1   12.5 

Education 

(Years) 

17   15.8   16.0     2.8 

Height (inches)* 17   62.3   61.0     3.1 

Weight (lbs.) * 17 167.9 160.5   36.5 

Race Frequency Percent 

African-American   1    5.9 

Caucasian 16  94.1 

Variable N Mean Median SD 

Age 19   67.3   66.9  12.2 

Education 

(Years) 

19   14.9   16.0    2.1 

Height (inches)* 19   64.0   63.5    2.7 

Weight (lbs.) * 19 164.8 158.0  20.6 

Race Frequency Percent 

African-American   2   10.5 

Caucasian 17   89.5 

Race Frequency Percent 

African-American  3  8.3 

Caucasian 33 91.7 



Outcome Measures. 

Self-efficacy/Self-regulation.  

The pre-intervention IT group mean was 31.8 and 31.0 for the control group. A Wilcoxon 

Rank-Sum test was used which showed no significant differences in the groups at baseline (p = 

0.68). Table 4 provides details of pre-intervention and post-intervention means for each group, 

with a positive direction indicating an improvement in perceptions of self-efficacy/self-

regulation. A boxplot graph illustrated a slight increase from pre-intervention to post-

intervention for the intervention group with a mean increase of +0.29 (Figure 1). A slight 

decrease was seen in the control group of -0.57. However, the difference in the groups was not 

shown to be statistically significant (Wilcoxon Rank Sum test; p = 0.62) (Table 4).  

  



Table 4 

Self-efficacy/Self-regulation Summary Statistics 

Comparison of each group at baseline (pre-intervention) 

Group N Mean Median SD 

(Post) Intervention  17 32.1 33.0 2.81 

(Pre)   Intervention  17 31.8 31.0 4.02 

(Post) Control 19 30.3 30.0 5.1 

(Pre)   Control 19 31.0 33.0 4.59 

 

 

 

Wilcoxon Rank Sum Test for differences between both groups at baseline (pre-intervention): no significant 

differences; p = 0.68. 

 

 

 

Comparison for differences between pre- and post-intervention of each group 

 

Group N Mean Median SD. 

Intervention 17   0.29  0.00 3.29 

Control 19  -0.57 -1.00 4.84 

 

Wilcoxon Rank Sum Test for differences between pre- and post-intervention for each group: no significant 

differences; p = 0.62. 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Self efficacy/Self-regulation Total Medians (boxplots) 

  

  



Self-management treatment diary. 

Self-management treatment diaries were used pre- and post-intervention by both groups 

as the primary measure of adherence. The diary was developed by the first author, with content 

review by two additional researchers. The diary was also piloted with breast cancer survivors 

with BCRL (N = 7), at which time changes were made to categorize the exercise section and fit 

each week’s activities on one page prior to use in this study. Participants were asked to add daily 

entries to the diary that corresponded with their BCRL self-management activities for three 

weeks at pre- and post-intervention time periods. There were three weeks of pre-intervention 

values and three weeks of post-intervention values. Descriptive statistics for each time period, 

comparison of groups at baseline (pre-intervention), and the post- minus pre-intervention 

differences for each group are shown in Table 5.  

There were no group differences for any of the three weeks at baseline (pre-intervention). 

Wilcoxon Rank-Sum test was used, with a p-value range of 0.56 to 0.66. As planned for this 

study, the first week of pre- and post-intervention treatment diary data was dropped with the 

remaining two weeks used for the overall adherence score. A very slight gain in the adherence 

score (+0.01) for the control group and a slight loss (-0.04) for the intervention group was 

observed on post- minus pre-intervention comparisons of the two groups. A Wilcoxon Rank-

Sum test showed no significant differences (p = 0.58).  

An additional analysis of the self-management treatment diary data was performed to 

examine whether there was an increase in risk-reduction activities with either group. Risk-

reduction activities were defined as hygiene, observation of the arm for signs of progression or 

infection, application of moisturizer, and exercise. Descriptive statistics for adherence were used 

for the four risk-reduction items. Groups differences were compared showing a negative median 



difference (-0.03) in the control group compared to a median difference of 0.00 for the 

intervention group. Although there was a slight decrease in the control, a Wilcoxon Rank Sum 

test analysis detected no significant differences between the two groups (p = 0.19).   

  



Table 5 

 

Summary Statistics of Self-Management Treatment Diary Adherence  

Outcome Descriptive statistics for Adherence (complete data for all weeks) 

 

                                            Analysis Variable: Total Adherence 

                                      

group           visit                                           N            Mean          Median          SD          

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

Intervention      

Post-Intervention  Week 1          17         0.85             0.92            0.15            

 

Post-Intervention      Week 2          17            0.83             0.86            0.14            

 

Post-Intervention      Week 3          17            0.83             0.86            0.19            

 

Pre-Intervention        Week 1          17            0.84             0.86            0.10           

 

Pre-Intervention        Week 2          17            0.87             0.88            0.11            

 

Pre-Intervention        Week 3          17            0.87             0.86            0.10            

 

Control     

 Post-Intervention      Week 1           19             0.88             0.93           0.14            

 

               Post-Intervention     Week 2           19             0.86             0.91           0.15            

 

               Post-Intervention     Week 3           19             0.80             0.93           0.22            

 

               Pre-Intervention       Week 1           19             0.84             0.88           0.13            

 

               Pre-Intervention       Week 2           19             0.84             0.88           0.13            

 

               Pre-Intervention       Week 3           19             0.81             0.88           0.17            

 

Comparison of groups at baseline: no significant differences 

Time period Variable P value 

Pre-Int. Week 

1 

Total adherence 0.66 

Pre-Int. Week 

2 

Total adherence 0.60 

Pre-Int. Week 

3 

Total adherence 0.56 

 



Descriptive Statistics based on 2 weeks of data: Post- minus pre-intervention for both groups; no significant 

difference; p = 0.58. 

Group N Mean Median SD 

Intervention 17 -0.04 -0.02 0.14 

Control 19  0.01  0.00 0.11 

 

  



Breast cancer survivor self-efficacy scale. 

Descriptive statistics revealed no significant difference between groups at baseline (pre-

intervention); (p = 0.21). Summary statistics are shown in Table 6, which indicated no significant 

difference in post- minus pre-intervention comparisons (p = 0.28). Figure 2 provides comparison 

of total BCSES data using a boxplot graph which illustrates a lower post- than pre-intervention 

median in the intervention group and a higher post- than pre-intervention median in the control 

group.   

  

  



Table 6 

 
Summary statistics for BCSES (Comparison between groups at pre-and post-intervention) 

 

BCSES baseline (pre-intervention) Wilcoxon Rank-Sum Test – no significant differences (p = 0.21) 

Group  N Mean Median SD 

Intervention Pre-Int.  17 49.6 52.0 6.51 

 Post-Int.  17 49.2 49.0 4.25 

Control Pre-Int. 19 47.1 46.0 6.67 

 Post-Int.  19 47.3 49.0 7.43 

 

 

BCSES post- minus pre-intervention comparisons (total data): Wilcoxon Rank Sum Test: no significant differences 

(p = 0.28) 

 

Group N Mean Median SD 

Intervention 17 -0.41 -1.00 4.82 

Control 19  0.21   0.00 5.65 

 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: BCSES boxplot graph (Total medians connected) 

 

  



 Lymphedema Breast Cancer Questionnaire (LBCQ). 

The Lymphedema Breast Cancer Questionnaire (LBCQ) is a valid, reliable tool that was 

used to identify lymphedema symptoms, their frequency, and strategies for symptom 

management (Armer et al., 2003). The LBCQ has established reliability and validity. Kuder-

Richardson-20 showed acceptable internal consistency (r =.785). Test-retest reliability was 

reported high (r =.98) using healthy women (n = 35) with a 2-hour test-retest interval (Armer et 

al., 2003).  

Fifteen items from the LBCQ were used to assess symptoms and symptom management 

strategies. The questions addressed two time periods, during the last month and during the past 

year; however, scores were used only for “during the past month” which were relevant to the 

study period. The data were paired if participants reported the same symptom at both pre- and 

post-intervention time periods, followed by determining a net score. The variable, “SAME” was 

used to compare how many of the same symptoms were present at both times (pre- and post-

intervention) for each individual. There were two participants who had no symptoms in common 

at both pre- and post-intervention; therefore, they did not enter into the analysis.  

The net score represented the net change in number of positive actions take post- 

intervention as compared to pre-intervention. For example, if a participant reported having 6 

symptoms at pre- and post-intervention, and took action to manage all of the symptoms at pre-

intervention, but took action to manage only 5 of the symptoms at post-intervention, the net 

score would be [5 – 6 = -1]. Another participant who reported having 6 symptoms at pre- and 

post-intervention, and took action to manage 3 of the symptoms at pre-intervention, but took 

action to manage 5 of the symptoms at post-intervention would have a net score of [5 - 3 = +2]. 



The proportional change was calculated by dividing the net score by the number of 

common symptoms (SAME variable). A positive value corresponded to more actions taken post- 

than pre-intervention. The mean score was slightly positive for the intervention group (+0.06) 

and slightly negative for the control group (-0.05). A Wilcoxon Rank Sum test was performed 

and the difference was not statistically significant (p = 0.27). Table 7 provides detail of the 

LBCQ statistical analysis.  

  



Table 7 

LBCQ Analyses 

Participant frequency and number of common symptoms pre- and post-intervention 

 

                                                   Cumulative    Cumulative 

same    Frequency     Percent     Frequency      Percent 

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

   0           2               5.6              2                    5.6 

   1           7               19.4              9                  25.0 

   2           7               19.4            16                  44.4 

   3           7               19.4            23                  63.9 

   4           2                 5.6            25                  69.4 

   5           3                 8.3            28                  77.8 

   6           4               11.1            32                  88.9 

   7           1                 2.8            33                  91.7 

   9           2                 5.6            35                  97.2 

  11          1                 2.8            36                100.0 

 

Net Score = Scores indicating ‘Action to No Action’ in managing a particular symptom 

                                                Cumulative    Cumulative 

net    Frequency     Percent     Frequency      Percent 

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

 -4            1            2.8               1            2.8 

 -3            1            2.8               2            5.6 

 -1            3             8.3               5         13.9 

  0           23         63.9            28         77.8 

  1            8            22.2             36         100.0 

 

Variable Net with Proportional Change Averages by Group 

Group Variable N Sum Mean Median SD 

Intervention  SAME 17 44.00 2.59 2.00 2.27 

 net 17   3.00 0.18 0.00 0.53 

 prop. chg. 15   0.87 0.06 0.00 0.23 

       

Control SAME 19   81.00  4.26 4.00 2.79 

 net 19 -5.00 -0.26 0.00 1.28 

 prop.chg.  19 -1.08 -0.05 0.00 0.22 

 

 

Wilcoxon Rank Sum Test: no significant differences; p = 0.27 

 

  



A second analysis of the LBCQ symptom data was performed to further examine the 

proportion of actions taken to manage symptoms. In the first analysis, only symptoms and 

associated actions occurring in both pre- and post-intervention time periods were analyzed, 

which was reasonable for comparison of matching sets of symptoms. An alternative analysis was 

performed to look at the rate for all symptoms, even if those symptoms did not occur in both 

time periods (pre- and post-intervention). The rate = actions taken/number of symptoms and 

represents the proportion of symptoms for which action was taken. Using logistic regression, the 

proportion of actions taken in the post-intervention period was used as the dependent variable 

with the proportion of actions taken in the pre-intervention period and group as predictor 

variables.  

The median rate for the intervention group increased (0.88 to 1.0) and the median rate for 

the control group decreased (0.90 to 0.88). Statistical significance was achieved (p = 0.02), 

suggesting there may be some improvement in the intervention group in terms of taking action in 

managing symptoms (Table 8). However, the groups may differ in terms of the symptoms that 

were experienced. There were different rates of action for symptoms experienced, for example, 

actions were taken 90% of the time for “limited movement in shoulder” and “swelling”, whereas, 

actions were taken only 55% of the time for “increased temperature of arm” and 56% of the time 

for “numbness of the arm.” Therefore, consideration of the symptom experienced and the 

availability of remedy interventions must be given. Taking action to manage a symptom may be 

dependent on the ‘severity’ of the symptom and, consequently, when comparing groups, the 

differences in likelihood of addressing the symptom through taking action was not ignored. The 

primary analysis did not ignore the difference in symptoms experienced. The proportion of all 

actions with medians connected are shown in Figure 3. The four most common symptoms 



reported also had the highest percentage of actions taken to remedy the symptom. These included 

swelling, limited shoulder movement, firmness/tightness, and achiness. Table 9. provides details 

of the proportion of actions for specific symptoms. The use of the median instead of the mean 

was due to skewness of the data, which mathematically is related to the fact that many women 

took a relatively high number of actions and a few took a relatively small number of actions. 

Therefore, the median was more representative of the groups’ values than the mean.  

  



 

Table 8 

 

LBCQ Total Symptom/Action Analysis 

 
Group Variable N Mean Median 

Intervention Actions Taken 

(Pre-Int.) 

17 3.82 4.00 

 Actions Taken 

(Post-Int.) 

17 3.64 2.00 

 Symptoms  

(Pre-Int.) 

17 4.88 5.00 

 Symptoms  

(Post-Int.) 

17 4.00 3.00 

 Rate (Pre-Int.) 17 0.75 0.88 

 Rate (Post-Int.) 17 0.88 1.00 

     

Control Actions Taken 

(Pre-Int.) 

19 5.05 5.00 

 Actions Taken 

(Post-Int.) 

19 4.73 4.00 

 Symptoms  

(Pre-Int.) 

19 6.32 7.00 

 Symptoms  

(Post-Int.) 

19 6.00 5.00 

 Rate (Pre-Int.) 19 0.81 0.90 

 Rate (Post-Int.) 19 0.79 0.88 

 
Using logistic regression, the proportion of actions taken in the post-intervention period was used as the dependent 

variable with the proportion of actions taken in the pre-intervention period and group as predictor variables. 

Statistical significance was achieved (p = 0.02) 

 

Proportion = Actions/symptoms and is the proportion of symptoms for which action was taken (or the rate at which 

actions were taken). The proportion (Pre-Int.) is used as a covariate in order to adjust for possible baseline 

differences.  

  



 

 

 

 

Figure 3: LBCQ – Proportion (or rate) of ALL Actions (Medians Connected) 

  



Table 9 

 

Proportion of Actions for Specific Symptoms Reported in order of frequency 

 
Symptom Total Reported Total Action %/Action rate 

Swelling 61 59 97%/0.967 

Firmness/tightness 48 41 85%/0.854 

Aching 36 32 89%/0.888 

Heaviness 35 24 69%/0.685 

Numbness 30 17 57%/0.566 

Limited Shoulder 

Movement 

30 28 93%/0.933 

Stiffness 27 24 89%/0.888 

Development of 

pockets of fluid 

22 18 82%/0.818 

Swelling with pitting 22 15 68%/0.681 

Increased temperature 

of arm 

18 10 56%/0.555 

Chest wall swelling 17 13 76%/0.764 

Other 17 15 88%/0.882 

Redness 15 12 80%/0.800 

Breast swelling  6  4 67%/0.666 

Blistering  1  1 100%/1.00 

 

  



Discussion 

The purpose of this study was to compare a bundled interactive theatre intervention about 

lymphedema to printed information alone. Preliminary work for this study supported an 

intervention study that focused on delivering an interactive educative-supportive program that 

would positively influence adherence to BCRL self-management and perceptions of self-efficacy 

and self-regulation.  

Research by Sherman and colleagues (2015) reported that there is an association with 

improved risk-reduction adherence activities with breast cancer survivors who are at high-risk 

for BCRL and in women who also have increased knowledge about lymphedema. This study 

provided information on these associations with breast cancer survivors who have BCRL and is 

the first study to examine an interactive format in providing education and support using 

interactive theatre.  

With one exception, the analysis of outcome measures comparing both groups in this 

study did not reach statistical significance; however, statistical results showed positive trends for 

the intervention group in regard to improvement with perceptions of self-efficacy and self-

regulation and with taking action to manage symptoms. Statistical significance was achieved (p = 

0.02) with the intervention group in regard to taking action to manage all symptoms, regardless 

of the time period in which they occurred. This suggests that an interactive format, such as 

interactive theatre, may positively influence symptom management with women diagnosed with 

BCRL. Consistent with reported associations of improved self-management in women who feel 

more confident in their ability to manage BCRL risk-reduction activities successfully (Alcorso et 

al., 2016; Deng et al., 2013; Ridner et al., 2016; Sherman & Koelmeyer, 2013), this study 



suggested an increase in perceptions of self-efficacy and self-regulation over the control group 

post-intervention, although it did not reach statistical significance.  

Study Strengths 

Strengths of this study included: (1) participants represented a wide cross-section of 

Missouri from rural, suburban, and urban settings; (2) quantitative measures were used to 

document the diagnosis of lymphedema, in addition to self-report; (3) provided instrument 

development and testing of a diary tool for measuring adherence to BCRL self-management 

regimens; and (4) provided the first randomized interdisciplinary study with women diagnosed 

with BCRL to measure outcomes of adherence, self-efficacy, and self-regulation using 

interactive theatre; and (5) demonstrated the feasibility of an IT intervention.  

Study Limitations 

The main limitations of this study were the small sample size and inadequate power to 

allow for statistically meaningful results for most of the outcomes measured. Continued 

recruitment will occur until a full sample is achieved and adequate power (N = 62), at which time 

a re-analysis will be completed prior to publication. Although the focus of the study was not for 

generalizability, the participants were very similar in regard to age, race, and educational 

preparation. Although every attempt was made to reduce deviations from the evidence-based 

script and pre-performance workshops with the actors were led by the lead researcher to discuss 

possible 'talk-back' responses, there was innate variability among the actors (and thus, the 

performances) due to the very nature of interactive theatre and the dynamic interactions between 

and among actors and audience participants (the latter who varied performance to performance).   

 In addition, the self-management treatment diary tool was difficult to decipher at times, 

due to hand-written entries, requiring telephone contact with some of the participants for 



clarification. Refinement of the tool to make it more coder-friendly through further testing is 

warranted.    
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