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Abstract

Objective: Latina breast cancer survivors (BCS) report more symptom burden and poorer health-

related quality of life than non-Latina BCS. However, there are few evidence-based and culturally 

informed resources that are easily accessible to this population. This study aimed to establish the 

feasibility and preliminary efficacy of the My Guide and My Health smartphone applications 

among Latina BCS. Both applications are culturally informed and contain evidence-based 

information for reducing symptom burden and improving health-related quality of life (My Guide) 

or healthy lifestyle promotion (My Health).

Methods: Participants (N = 80) were randomized to use the My Guide or My Health smartphone 

applications for 6 weeks. Assessments occurred at baseline (T1) after the 6-week intervention (T2) 

and 2-week post-T2 (T3). Outcomes were participant recruitment and retention rates, patient-

reported satisfaction, and validated measures of symptom burden and health-related quality of life.

Results: Recruitment was acceptable (79%), retention was excellent (>90%), and over 90% of 

participants were satisfied with their application. On average, participants in both conditions used 
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the applications for more than 1 hour per week. Symptom burden declined from T1 to T2 across 

both conditions, but this decline was not maintained at T3. Breast cancer well-being improved 

from T1 to T2 across both conditions and was maintained at T3.

Conclusions: Latina BCS who used the My Guide and My Health applications reported 

temporary decreases in symptom burden and improved breast cancer well-being over time, though 

there were no differential effects between conditions. Findings suggest that technology may 

facilitate Latina BCS engagement in care after breast cancer treatment.
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1 | INTRODUCTION

Breast cancer is the most commonly diagnosed cancer among Hispanic/Latina women 

(referred to here as Latinas). It accounts for almost 30% of Latina cancer diagnoses and is 

the leading cause of Latina cancer-related deaths.1 Compared with non-Latina breast cancer 

survivors (BCS), Latina BCS report more symptom burden, poorer health-related quality of 

life, and greater cancer-related psychosocial needs,2 even after adjusting for markers of 

socioeconomic status.3,4 These factors, in turn, are related to poorer health outcomes and 

must be addressed to promote optimal long-term survivorship and health.5,6

There is ample evidence showing that psychosocial interventions can facilitate decreases in 

symptom burden and improvements in health-related quality of life among BCS.6–8 

However, Latinas are less likely to participate in cancer research than non-Latinas9 and 

therefore may not be benefiting from the available resources. Latinas face unique challenges 

to participating in cancer research including competing time demands, mistrust of medical 

research, lower socioeconomic status contributing to less access to health care, and lack of 

Spanish-language resources.10,11

In order to meet the greater needs of Latina BCS, there is a critical need to develop resources 

tailored to this population that address the known barriers to research participation. Indeed, 

studies have shown that psychosocial interventions specifically tailored to Latina BCS are 

effective,12,13 but they have been limited by the delivery of the interventions in-person or 

over the telephone. eHealth platforms such as smartphone applications are more scalable 

than other modes of intervention delivery and provide an innovative opportunity among 

Latinas,14 who seek health information online at similar or higher rates than other racial/

ethnic groups in the United States.15 However, the majority of smartphone applications that 

have been disseminated are not evidence-based, and almost none are culturally informed and 

available in Spanish.16

In order to address the greater needs and unique circumstances of Latina BCS, our team 

developed a smartphone application called My Guide. My Guide is a culturally informed 

application that contains evidence-based information for reducing symptom burden and 

improving health-related quality of life. In a nonrandomized longitudinal trial, we previously 

demonstrated that My Guide is feasible among Latina BCS, and preliminary evidence 
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supports its efficacy for improving intervention targets such as breast cancer knowledge.17 In 

order to evaluate the feasibility and efficacy of My Guide when compared with an attention-

control condition, our team subsequently developed another application called My Health, 

which contains evidence-based education for promoting healthy lifestyles. In line with other 

brief interventions,18 we conducted a 6-week pilot randomized controlled trial (RCT) with 

which we aimed to establish the feasibility and preliminary efficacy of the My Guide 
smartphone application compared with My Health. Here, we describe the primary findings 

from the My Guide RCT. We hypothesized that both study conditions (My Guide and My 
Health) would be feasible to participants. In addition, we hypothesized that participants 

randomized to the My Guide application would report significantly greater reductions in 

symptom burden and improvements in health-related quality of life compared with 

participants randomized to the My Health attention-control application.

2 | METHODS

2.1 | Participants and procedures

The institutional review board approved all study procedures (ClinicalTrial.gov/ ID ). 

Women with stage 0 to III breast cancer were recruited through advertisements and 

physician referrals from two large academic medical centers in the Chicago metropolitan 

area and a local community-based organization that specifically serves Latina women with 

breast cancer. All women were at least 21 years old and within 2 to 24 months of completing 

primary breast cancer treatment (with the exception of ongoing endocrine therapy). 

Exclusion criteria included a prior cancer diagnosis, prior treatment for a serious psychiatric 

disorder, current suicidal ideation, and the inability to speak and read in English or Spanish.

After providing written informed consent, participants completed a baseline assessment (T1) 

in which they self-reported sociodemographic information and completed a battery of 

psychosocial questionnaires. Participants were reassessed postintervention (T2) and 2 weeks 

after theT2 assessment (T3).

Participants were randomized 1:1 to use the My Guide application or the My Health 
attention-control application and were provided training for using their assigned application. 

Participants were given the option to use their own smartphone or borrow a study-appointed 

smartphone for the duration of the study. Seven out of 80 women (9%) borrowed a study-

appointed phone. All participants were encouraged to use the application for 2 hours each 

week over the course of the 6-week intervention.

This study included a telecoaching protocol adapted from a model of supportive 

accountability to promote optimal adherence to using the applications.19 The telecoaching 

calls were brief (15–20 minutes) and did not include provision of intervention content. 

Participants across both conditions received telecoaching calls before weeks one, two, and 

six of the intervention. For the remaining weeks (3–5), a stepped-care approach informed the 

need for additional telecoaching calls; though participants were encouraged to use the 

application for 2 hours per week, a threshold of 90 minutes was used to determine the need 

for a telecoaching call; that is, participants who used their assigned application for less than 

90 minutes in a given week received a telecoaching call, whereas participants who used their 
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application for 90 minutes or more received a reinforcing text message. Bilingual 

telecoaches were trained in motivational interviewing, goal setting, and sensitivity related to 

Latina BCS. All calls were audio recorded and reviewed with a licensed clinical 

psychologist during weekly supervision to ensure fidelity to the telecoaching protocol. 

Additional information about the telecoaching protocol is detailed elsewhere.20

2.2 | Study applications

The My Guide and My Health smartphone applications were developed by the Center for 

Behavioral Intervention Technologies (CBITs) at the Northwestern University Feinberg 

School of Medicine. Details related to CBITs and the security measures taken to protect 

participants’ data are published elsewhere.20 The content of the My Guide and My Health 
smartphone applications was developed in collaboration with a community partner (Latina 

Breast Cancer Association) and culturally informed by Latina cultural values and beliefs (eg, 

external locus of control, familism, fatalism, and Machismo/Marianismo).21,22 All images 

were selected to reflect the diversity of Latina women. Both applications were available in 

English and Spanish and provided to participants in their preferred language. To address 

concerns related to low literacy, each application’s content was also available via audio and 

video recordings embedded throughout the applications.

2.2.1 | My Guide—The My Guide intervention condition was designed to reduce 

symptom burden and improve health-related quality of life among Latina BCS. The content 

was developed based on prior research of eHealth interventions, models of stress and coping,
23–25 and psychosocial adaptation to breast cancer;26,27 as well research indicating stress 

management, cancer knowledge, enhanced communication, and social support may reduce 

symptom burden and improve health-related quality of life among Latina BCS.21,27–29 The 

content focused on efficacy for coping with late effects of cancer treatments, adherence to 

endocrine therapies, psychosocial adaptation during cancer survivorship, stress management, 

cancer-related knowledge, and optimizing social support. The My Guide content was 

evaluated and refined using a mixed-methods pilot study, which also demonstrated 

preliminary feasibility of the study procedures.17

2.2.2 | My Health—The My Health active-control condition was designed to promote 

optimal health and well-being through content focused on recommendations for nutrition, 

physical activity, prevention of chronic illnesses, and other healthy lifestyle behaviors. The 

health promotion information was based on similar active-control conditions in studies of 

psychosocial interventions among cancer survivors.30

2.3 | Measures

All measures were made available to study participants in English or Spanish.

2.3.1 | Sociodemographic and cancer-specific characteristics—Participants 

self-reported their age, Latina ancestry, country of origin, language preference, highest 

educational attainment, annual household income, employment status, and marital status. 

Participants also self-reported their cancer-specific characteristics including their stage of 
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disease and type of treatment(s) received (eg, chemotherapy and radiation therapy), which 

were verified by medical chart review.

2.3.2 | Feasibility—Consistent with Bowen et al31 and based on our prior work and 

published studies among racial/ethnic minority involvement in clinical trials,30,32,33 a 70% 

recruitment rate and an 80% retention rate were deemed acceptable. In addition, we tracked 

and averaged participants’ usage of the applications across the 6-week intervention period. 

Based on a one-arm pilot study of the My Guide intervention,17 average usage of at least 90 

minutes per week was deemed acceptable.

2.3.3 | Acceptability—As part of the T2 assessment, participants completed an exit 

survey assessing study satisfaction and intervention usefulness. They were asked to rate their 

agreement with statements on a scale from 0 (disagree) to 4 (agree), and scores above 

neutral (2) were considered acceptable. This exit survey has been used in a previous 

intervention trial.30,34

2.3.4 | Breast cancer symptom burden—The 25-item Breast Cancer Prevention 

Trial (BCPT) symptom questionnaire assessed breast cancer-related symptoms during the 

past 4 weeks (eg, hot flashes and vaginal dryness).35 Respondents indicated how bothered 

they were by each symptom on a Likert scale from 0 (not at all) to 4 (extremely). Items were 

summed such that higher scores indicate more breast cancer symptom burden. Cronbach 

alphas for the scale were acceptable and ranged from.91 to.92.

2.3.5 | Health-related quality of life—The 36-item Functional Assessment of Cancer 

Therapy–Breast (FACT-B) assessed five domains in the context of breast cancer over the 

past week: breast cancer well-being (eg, “I am bothered by hair loss” [reverse]), physical 

well-being (eg, “I have nausea” [reverse]), social/family well-being (eg, “I feel close to my 

friends”), emotional well-being (eg, “I feel sad” [reverse]), and functional well-being (eg, “I 

am sleeping well”).36,37 Respondents indicated their agreement with statements on a Likert 

scale from 0 (not at all) to 4 (very much). Items were summed such that higher scores 

indicate better health-related quality of life in each domain. Cronbach alphas for the FACT-B 

sub-scales were acceptable and ranged from 0.71 to 0.92.

2.4 | Statistical analyses

We projected that with 60 participants retained at T3 and a.05 alpha level, we would have a 

power of.95 to detect large intervention effects on the primary outcomes. We screened our 

primary outcome measures for normality and Winsorized outliers greater than 3 standard 

deviations from the mean.38 We calculated means, standard deviations, frequencies, t tests, 

and chi-squared analyses to characterize the sample.

We conducted linear mixed effects modeling to assess differences between study conditions 

for changes over time in breast cancer symptom burden and health-related quality of life 

domains (ie, breast cancer, physical, emotional, social, and functional well-being). All 

models controlled for language preference, education, and whether the participant had an 

average weekly application usage of at least 90 minutes. Linear mixed effects modeling 

accounts for an individual’s trajectory of scores and controls for correlations between 
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repeated assessments. All data available were used to estimate models, so that participants 

were included at each time point for which they provided data (as opposed to listwise 

deletion). Six models were assessed with breast cancer symptom burden, breast cancer well-

being, physical well-being, emotional well-being, social well-being, and functional well-

being as outcomes, respectively. In each model, we assessed the effects of time, condition 

(My Guide vs My Health), and the interaction of time and condition on the outcome. Models 

with no significant interaction of time and condition were respecified without the interaction 

term to evaluate the main effects of time and condition.

3 | RESULTS

3.1 | Sample characteristics

See Table 1 for descriptive information. In total, 80 women were enrolled and randomized. 

However, two participants were withdrawn because of technical issues and not included in 

the study analyses (one participant from each condition), and thus, 78 participants were 

analyzed. On average, women were 52.54 years old (SD = 11.36). Most women were born 

outside the United States (71%) with Mexican ancestry (64%) and preferred to communicate 

in Spanish (64%). The majority of participants were married or partnered (64%) with a high 

school education or less (54%) and an annual household income of less than $25 000 (53%). 

Most participants had stage II disease (41%) and had received chemotherapy (58%) and/or 

radiation therapy (71%). Participants’ sociodemographic and clinical characteristics did not 

differ between groups (all Ps > .05).

3.2 | Feasibility

See Figure 1 for study flow and retention. Study recruitment was acceptable (79%), and 

retention was excellent (>90%) and did not differ across conditions at T2 (χ2
1 = 0.35, P = .

556) or T3 (χ2
1 = 0.21, P = .644). Average time using the applications each week (minutes) 

did not differ between the My Guide (M = 86.58, SD = 66.08) and My Health conditions (M 

= 72.80, SD = 62.57; t76 = −0.95, P = .347) and exceeded 1 hour per week across both 

conditions. The proportion of participants who met the threshold of using their assigned 

application for at least 90 minutes per week did not differ between the My Guide (n = 18, 

46.2%) and My Health conditions (n = 13, 33.3%; χ2
1 = 1.34, P = .247). The average 

number of telecoaching calls did not differ between the My Guide (M = 3.72 calls, SD = 

1.26) and My Health conditions (M = 4.10 calls, SD = 1.12; t76 = 1.43, P = .157). Of 

participants who completed theT2 assessment, 97% of My Guide participants and 92% of 

My Health participants reported satisfaction with their assigned application (agree or 

somewhat agree; χ2
4 = 5.41, P = .144). Further, 100% of My Guide participants and 95% of 

My Health participants (all but one) would recommend their assigned application to another 

woman with breast cancer (χ2
1 = 2.00, P = .157). Finally, 92% of My Guide participants and 

84% of My Health participants reported that they would like to continue using the 

application (agree or somewhat agree; χ2
4 = 4.59, P = .332).

3.3 | Breast cancer symptom burden

Table 2 displays the unadjusted means and standard deviations of breast cancer symptom 

burden within each condition across time. There was no interaction of time and condition on 
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breast cancer symptom burden ( F 2,143 = 0.21, P = .808). However, there was a significant 

main effect of time ( F 2,145 = 3.53, P = .032) such that breast cancer symptom burden 

declined from T1 to T2 in both study conditions (b = −2.27, SE = 0.87, P = .010, Cohen d = 

0.08), though this decline was not maintained at T3 (b = −1.54, SE = 0.88, P = .082; Figure 

2A). There was no main effect of condition on breast cancer symptom burden ( F 1,72 = 

1.39, P = .242).

3.4 | Health-related quality of life

Table 2 displays the unadjusted means and standard deviations of each health-related quality 

of life domain within each condition across time.

3.4.1 | Breast cancer well-being—There was no interaction of time and condition on 

breast cancer well-being ( F 2,143 = 0.63, P = .535). However, there was a significant main 

effect of time ( F 2,145 = 4.63, P = .011) such that breast cancer well-being improved from 

T1 to T2 in both study conditions (b = 1.27, SE = 0.46, P = .006, Cohen d = 0.20), and this 

improvement was maintained at T3 (b = 1.13, SE = 0.46 P = .015, Cohen d = 0.17; Figure 

2B). There was no main effect of condition on breast cancer well-being ( F 1,72 = 0.96, P = .

330).

3.4.2 | Physical well-being—There was no interaction of time and condition on 

physical well-being ( F 2,143 = 0.96, P = .387), and there were no main effects of time ( F 
2,145 = 1.73, P = .181) or condition ( F 1,72 = 0.39, P = .532).

3.4.3 | Emotional well-being—There was no interaction of time and condition on 

emotional well-being ( F 2,142 = 0.61, P = .546), and there were no main effects of time ( F 
2,144 = 0.56, P = .572) or condition ( F 1,70 = 0.14, P = .710).

3.4.4 | Social well-being—There was no interaction of time and condition on social 

well-being ( F 2,143 = 1.76, P = .175), and there were no main effects of time ( F 2,145 = 

1.28, P = .282) or condition ( F 1,71 = 0.75, P = .388).

3.4.5 | Functional well-being—There was no interaction of time and condition on 

functional well-being ( F 2,143 = 1.20, P = .305), and there were no main effects of time ( F 
2,145 = 0.66, P = .519) or condition ( F 1,72 = 0.31, P = .582).

4 | DISCUSSION

This study assessed the feasibility of the My Guide application and assessed the preliminary 

efficacy of My Guide when compared with an attention-control application called My 
Health. To the best of our knowledge, this is the first study to deliver a culturally informed 

intervention to Latina BCS through a smartphone application. Delivering the intervention 

via smartphone allowed women to guide themselves through the intervention on their own 

time and addressed many common barriers to research participation in this population.10,11

The study procedures were feasible, and we had excellent retention within each condition 

across all time points.31 In addition, both My Guide and My Health were acceptable to 
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participants, as evidenced by high satisfaction ratings postintervention. These findings 

suggest that culturally informed smartphone applications, and potentially other eHealth 

platforms, can be used to engage Latinas in cancer research.9,14 Most women did not meet 

the threshold of using their assigned application for 90 minutes per week. However, women 

used both applications for an average of more than 1 hour per week, which is more time than 

a patient might expect to spend individually with an in-person counselor (typically 50-

minute appointments once per week or less). It is possible that the recommended application 

usage was too long for most participants, and 1 hour may be more aligned with realistic 

usage on a weekly basis.

Contrary to our hypotheses, we did not find an effect of study condition on breast cancer 

symptom burden or health-related quality of life over time. However, women across both 

conditions reported decreases in breast cancer symptom burden and improvements in breast 

cancer well-being (a disease-specific domain of health-related quality of life). Both 

conditions included content related to physical symptoms and techniques for symptom 

management (eg, physical activity and nutrition recommendations).30 Thus, it is possible 

that women in both conditions implemented behavior changes resulting in reduced breast 

cancer symptom burden and improved breast cancer well-being. Alternatively, the 

information related to side effects and physical health may have normalized the experience 

of symptom burden so that women were less bothered by these symptoms over time. These 

potential mechanisms of effectiveness should be explored in future research.

The lack of findings related to more general domains of health-related quality of life (eg, 

emotional well-being) could be explained by the favorable baseline levels of health-related 

quality of life in this sample. Participants’ mean baseline scores on the FACT measures were 

similar to the general population, which indicates that participants were not experiencing 

compromised health-related quality of life at the time of study entry. Therefore, there was 

potentially little room for improvement on this outcome. In fact, a recent study by Greer et 

al39 found that cancer patients who had the highest levels of distress at study entry benefited 

most from a mobile psychosocial application. It is possible that My Guide might be more 

beneficial for women experiencing poorer levels of health-related quality of life, and this 

possibility should be further explored. In addition, the length of the intervention delivery 

might have been suboptimal. Six weeks is shorter than other effective evidence-based 

psychosocial interventions, which have been between 8 and 10 weeks8,24 and may be 

particularly short in the absence of an intervention facilitator. Indeed, at the postintervention 

assessment, the vast majority of participants expressed a desire to continue using their 

assigned applications, suggesting that participants recognize that they may gain additional 

benefit by using the applications for a longer time frame. It is also possible that My Guide 
would be more beneficial for women in active treatment as opposed to women who have 

completed cancer treatment. Based on these possibilities, the study team is currently 

evaluating the My Guide application among Latina women in active treatment for breast 

cancer, and we have extended the length of intervention delivery to 3 months. This new 

study will allow us to determine the feasibility of the My Guide application among Latinas 

in active treatment and over a longer intervention time span.
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This study has important strengths. All participants were Latina BCS, who are largely 

underrepresented in cancer research.9 Many of the study participants were Spanish speaking 

and immigrants, underscoring the feasibility and cultural appropriateness of these 

application for Latinas. The My Guide and My Health applications were available in English 

and Spanish, included audio accessible features, and integrated Latina cultural values 

throughout the content. Using a smartphone application to deliver an evidence-based 

intervention is innovative, particularly among Latinas,14 and we remotely tracked the 

participants’ usage of the applications rather than relying on self-report. Finally, the 

longitudinal design, robust statistical methodology, and inclusion of an attention-control 

condition (My Health) reflect scientific rigor.

5 | CONCLUSIONS

This is the first study to design a culturally informed smartphone application for Latina BCS 

(My Guide) and compare it with an attention-control smartphone application (My Health). 

The study procedures were feasible, and acceptability of the applications was high. Latina 

BCS in both conditions reported decreased breast cancer symptom burden and improved 

breast cancer well-being over time, though we did not find differential effects between study 

conditions and improvements in symptom burden were not sustained through the final 

assessment time point. Findings suggest that technology may facilitate Latina BCS 

engagement in care after completion of breast cancer treatment.

5.1 | Study limitations

Most data collected were self-reported and thus vulnerable to issues of self-representation. 

Though the sociodemographic characteristics of our sample are noteworthy, our results may 

not generalize to all Latina BCS. In addition, it is possible that our findings were limited by 

the length of the intervention (6 weeks), and stronger associations might have emerged over 

a longer intervention timeframe. Future studies should carefully consider the intervention 

length as it relates to the hypothesized intervention effects. Finally, our sample size was 

relatively small (N = 78), and it is possible that stronger intervention effects may have 

emerged with a larger sample. Thus, the findings reported here should be considered 

preliminary and interpreted with caution.

5.2 | Clinical implications

Health care providers may consider using eHealth technologies such as smartphone 

applications to engage Latinas in psychosocial care after breast cancer treatment. Further, 

policy makers may consider supporting health care legislation that includes funding 

allocations to support evidence-based interventions delivered through eHealth platforms.
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FIGURE 1. 
CONSORT diagram with study flow and retention by study condition
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FIGURE 2. 
(A) Breast cancer symptom burden significantly declined from T1 to T2 for both My Guide 
and My Health after controlling for covariates; (B) breast cancer well‐being significantly 

improved from T1 to T2 and T3 for both My Guide and My Health after controlling for 

covariates
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TABLE 1

Sample sociodemographic and cancer‐related characteristics

Full Sample (N = 78) My Guide (n = 39) My Health (n = 39)

Age; M (SD) 52.54 (11.36) 53.52 (11.25) 51.55 (11.53)

Born in United States; n (%) 23 (30) 14 (36) 9 (23)

Spanish-language preference; n (%) 50 (64) 25 (64) 25 (64)

Mexican ancestry; n (%) 50 (64) 25 (64) 25 (64)

Married or partnered; n (%) 50 (64) 23 (59) 27 (69)

High school education or less; n (%) 42 (54) 23 (59) 19 (49)

Annual household income < $25 000; n (%) 41 (53) 23 (59) 18 (46)

Employed; n (%) 34 (44) 17 (44) 17 (44)

Stage of disease; n (%)

0 3 (4) 2 (5) 1 (3)

I 28 (36) 14 (36) 14 (36)

II 32 (41) 16 (41) 16 (41)

III 11 (14) 5 (13) 6 (15)

Did not report 4 (5) 2 (5) 2 (5)

Received endocrine therapy 61 (78) 30 (77) 31 (80)

Received chemotherapy; n (%) 45 (58) 19 (49) 26 (67)

Received radiation therapy; n (%) 55 (71) 28 (72) 27 (69)

Note. Though 80 women were enrolled and randomized, two women were withdrawn because of technical issues and excluded from analyses.

Abbreviations: M, mean; n, frequency; SD, standard deviation.
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