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Abstract

Purpose—There is insufficient evidence to recommend mammography for women >75 years. 

Guidelines recommend that older women be informed of the uncertainty of benefit and potential 

for harm, especially for women with short life expectancy. However, few older women are 

informed of harms of screening and many with short life expectancy are screened. Therefore, we 

aim to test whether a mammography screening decision aid (DA) for women >75 years affects 

their use of mammography, particularly for women with <10 year life expectancy.

Methods/Design—The DA is a self-administered pamphlet that includes information on 

screening outcomes, tailored information on breast cancer risk, health, life expectancy, and 

competing mortality risks, and includes a values clarification exercise. We are conducting a large 

cluster randomized controlled trial (RCT) of the DA with the primary care provider (PCP) as the 

unit of randomization to evaluate its efficacy. We plan to recruit 550 women 75-89 years from 100 
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PCPs to receive either the mammography DA or a pamphlet on home safety for older adults 

(control arm) before a visit with their PCP, depending on their PCP's randomization assignment. 

The primary outcome is receipt of mammography screening assessed through chart abstraction. 

Secondary outcomes include effect of the DA on older women's screening intentions, knowledge, 

and decisional conflict, and on documented discussions about mammography by their PCPs. We 

will recruit women from 5 Boston-based primary care practices (3 community-based internal 

medicine practices and 2 academic practices), and 2 North Carolina-based academic primary care 

practices.

Discussion—It is essential that we test the DA in a large RCT to determine if it is efficacious 

and to substantiate the need for broad translation into clinical practice. Our DA has the potential to 

improve health care utilization and care in a manner dictated by patient preferences.
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Introduction

Women aged 75 and older are the fastest growing segment of the US population and are at 

the highest risk of breast cancer [1,2]. However, none of the randomized trials of 

mammography screening included women >75 years and it is not known if mammography 

helps these women live longer [3-6]. Among women 50-74 years, mammography is 

estimated to reduce breast cancer mortality by 15% to 25% [3-6] and screening is 

recommended every 1-2 years [7,8]. However, the reduced breast cancer mortality 

associated with mammography is likely smaller for older women due to shorter life 

expectancies, slower growing tumors, and competing illnesses [9,10]. Increasingly, data 

suggest that women need an approximate 10 year life expectancy to have a chance at a 

mortality benefit from being screened with mammography [11-13]. Meanwhile, there are 

immediate harms to screening older women including: pain, anxiety, complications from 

tests after a false positive mammogram (e.g., breast biopsy), and over diagnosis (finding 

cancers that otherwise would never have caused symptoms in one's lifetime) [10,14]. Over 

diagnosis is particularly concerning since some older women experience significant 

complications from breast cancer treatment [15-21].

Currently, there is insufficient evidence to recommend mammography screening for women 

>75 years. Guidelines encourage clinicians to discuss the uncertainty about the balance of 

benefits and harms with older women [7,8,22]. Yet, few older women are informed of 

potential harms of mammography before being screened, likely because explaining such 

uncertainty can be challenging and time consuming [3,23,24]. As a result 56% of women 

>75 years are screened, including 50% of women with <10 year life expectancy - an 

estimated 2.8 million US women [25].

To improve older women's understanding of the benefits and risks of mammography 

screening, we propose a large cluster randomized controlled trial (RCT) of a pamphlet-based 

decision aid (DA), using primary care provider (PCP) as the unit of randomization, to 

evaluate the DA's efficacy. We previously developed and pilot tested the DA. Our pilot 
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pretest/posttest trial of 45 women >75 years found that the DA resulted in older women 

being more knowledgeable about the benefits and risks of mammography, clearer in their 

values, and fewer intended to be screened, especially those with <10 year life expectancy 

[26]. We aim to recruit 550 women 75-89 years from 100 PCPs who provide care at an 

academic primary care or geriatrics practice in Boston, three community practices in the 

Boston metro area, or at an academic internal medicine or family practice in North Carolina. 

Patient participants will either receive the DA (intervention arm) or an educational pamphlet 

on home safety for older adults (control arm) [27]. We chose to use PCPs as the unit of 

randomization rather than individual patients because we anticipate that some patients will 

share the DA with their PCPs. Once PCPs are exposed to the DA for one patient they could 

change their approach to screening. This could lead to contamination of the control group 

making it more difficult to show an effect of the DA if we chose to randomize at the patient 

level.

We have developed a promising DA to inform and improve older women's mammography 

screening decisions. It is essential that we now test this DA in a large RCT, because if 

efficacious, it will provide compelling data for busy primary care practices to implement the 

DA nationally.

Aims

We will examine the efficacy of the DA on several patient level outcomes:

1. Receipt of screening;

2. Intentions of being screened;

3. Knowledge of the pros and cons of being screened;

4. Decisional conflict around screening;

5. Preferred decision-making role around mammography (active vs. passive/shared 

with physician);

6. Documented discussions by PCPs of the risks and benefits of mammography 

screening in participants’ notes.

Methods and Analysis

Study design

We propose a cluster randomized controlled trial (RCT) with primary care provider (PCP) as 

the unit of randomization to determine the effect of a mammography screening decision aid 

(DA) for women >75 years on receipt of mammography screening (Figure 1).

Setting

We will recruit patients from PCPs from multiple diverse sites including: Beth Israel 

Deaconess Medical Center's (BIDMC) primary care (HealthCare Associates [HCA]) and 

geriatrics’ (Senior Health) practices, at least three community practices affiliated with 

Harvard Vanguard Medical Associates (HVMA), a non-profit medical group with 17 

practices in the greater Boston area, and an academic internal medicine practice and family 
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medicine practice affiliated with the University of North Carolina (UNC). Our seven 

primary practices provide 4,650 patients from 166 eligible PCPs. We will recruit from two 

additional HVMA sites if needed to meet recruitment goals. Table 1 provides a description 

of each practice. All practice sites use robust electronic medical records that capture all 

clinician notes, labs, reports, and screening received.

Participants

Inclusion criteria—We will recruit English-speaking women, aged 75 to 89 years, 

scheduled for a routine visit or physical with their PCP in the next 4-12 weeks. We chose 

this time frame since women scheduled for urgent issues would be unlikely to discuss 

mammography with their PCPs. Also, since our DA is designed to help women who have 

regularly undergone screening decide whether or not to continue screening, we will include 

women who have not had a mammogram in 9 months but have had one in 2.5 years. We 

chose 2.5 years as our upper threshold since data suggest that if older women continue to be 

screened that they be screened every 2 years [28]. Since not all women that plan to continue 

screening will have completed screening by 2 years exactly, we chose to include women 

who had not been screened in the past 2.5 years.

Exclusion criteria—We will exclude women who have it documented on their screening 

sheet that they have chosen to stop screening, since this is a major medical decision for older 

women while there is often no decision-making involved in continuing screening [29]. Also, 

while some older women with >10 year life expectancy may have chosen to stop being 

screened even though there is a chance of benefit, it is unlikely that the DA would change 

their preferences when years of public health messages and widespread enthusiasm for 

screening have not.

We will also exclude women with a history of Atypical Ductal Hyperplasia (ADH) or non-

invasive or invasive breast cancer, since these women may be at higher risk of breast cancer 

and physicians may recommend screening regardless of patient preferences. We will 

exclude women with dementia (on problem list/reported by PCP). We will also exclude 

women who are scheduled for their first visit with their PCP since their medical records may 

be incomplete and because PCPs may feel uncomfortable discussing the risks and benefits of 

mammography in the context of patient life expectancy on a first visit with a patient. In 

addition, we will exclude women without capacity for informed consent. To determine 

capacity, we will ask women seven questions about their understanding of the study, the 

benefits and harms, and their role; women need to answer at least four questions correctly 

for inclusion. After enrollment, we plan to assess cognition with the Orientation-Memory-

Concentration (OMC) test [30,31]. If a woman scores>19 on the OMC test (indicative of 

dementia), the research team will discuss the case with the site principal investigator to 

make sure that her enrollment is appropriate. We do not plan to exclude women with 

capacity for informed consent but mild cognitive impairment (MCI) since: 1) ~20% of US 

women ≥ 75 years have MCI [32-34]; 2) many are screened without discussion of risks of 

mammography [35]; 3) MCI increases with age and is associated with comorbidity and 

shorter life expectancy [36]; and 4) women with MCI successfully participated in our pilot. 

Since on average women ≥ 90 years have <5 year life expectancy [1] and dementia is 
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common (36%), we will exclude women ≥ 90 years [37]. We will also exclude women that 

report <7th grade education (the reading level of study materials) and patients from the 25 

PCPs at BIDMC that participated in the pilot. Finally, we will exclude women whose PCPs 

already had 15 patients participate in the study (the cap per PCP).

Participant recruitment

To identify potential participants, a research assistant (RA) will review PCP appointment 

logs to find women 75-89 years scheduled to see their PCP in the next 4 to 12 weeks (with 

approval from a HIPAA waiver). Once a woman aged 75-89 is identified, a research 

assistant (RA) will review the patient's medical records to see if the patient meets eligibility 

criteria. In order to contact patients about the study, the RA will also contact patients’ PCPs 

to obtain permission to send their patients information about the study. We will explain to 

PCPs that the study aims to evaluate educational materials on cancer screening or falls and 

home safety for older adults. If the PCP is willing to have his/her patient contacted, an RA 

will mail the patient an informational letter about the study. The letter will include a self-

addressed post-card for the patient to return to opt-out of being contacted. After 10 days, an 

RA will call patients who have not opted-out to describe the study. For those interested in 

participating, the RA will re-establish eligibility and assess patients’ capacity to participate. 

The RA will then obtain verbal informed consent from eligible patients.

Intervention and control arms

We will compare responses and outcomes of women that receive the DA (intervention) to 

women that receive an educational pamphlet on home safety (control). RAs will provide the 

DA or the home safety pamphlet to patients before a routine visit with their PCP (depending 

on PCP randomization assignment). The RAs will be instructed not to explain or discuss the 

content of the educational pamphlets with participants. Instead, the RA will encourage 

participants to ask their PCPs any questions about the educational materials.

Intervention—Development and pilot testing of the DA has been described previously 

[26]. In brief, the DA is written at a 6th grade reading level and includes information on 1) 

breast cancer risk factors for women >75 years; 2) health/life expectancy; 3) likely outcomes 

if screened and not screened with mammography; 4) competing mortality risks; 5) breast 

cancer treatments; and 6) a values clarification exercise. The last page asks users their 

intentions of being screened on a 15-point validated scale and invites users to share this 

information with their clinician [23]. PCPs whose patients are randomized to receive the DA 

will be sent a copy of the DA via email and a link to an optional training on using the DA (5 

informational slides and a 3-minute video).

Control—To reduce response bias and to compensate for the time and attention required by 

the intervention group to read the DA, patients in the control arm will be provided a two 

page pamphlet on home safety for older adults developed by the American Geriatrics 

Society (AGS) Foundation for Health in Aging [27]. PCPs whose patients are randomized to 

receive the home safety pamphlet, will be sent an email informing them that their patient 

will be coming in early to read health educational materials for older adults as part of a 

study. We otherwise do not plan any intervention for control group PCPs because we do not 
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want to change their usual behavior. However, if PCPs in the control arm request a copy of 

the educational materials then we will email them a copy of the home safety pamphlet.

Pre-intervention measures

The baseline questionnaire will assess intentions to get a mammogram, concerns about 

breast cancer and perceived risk [38], subjective norms around mammography (e.g., how 

strongly women agree with the statement “my family thinks I should have a mammogram”) 

[39], family history of breast cancer and reproductive history [40]. To keep patients blinded 

to the intervention of interest it will also assess history of falls, and home safety. In addition, 

we will assess participants’ sociodemographic characteristics (race/ethnicity, education, 

insurance, marital status, socioeconomic status using the MacArthur scale) [41], life 

expectancy using the Schonberg Mortality Index and the Lee Mortality Index [42-44], 

cognition (OMC test) [30], numeracy [45], and medical literacy (REALM 7 [46], assessed in 

person on the day of the PCP visit).

Outcomes

Each outcome, when and how it is assessed is described in detail in Table 1.

Primary outcome

Receipt of mammography screening—We chose receipt of screening as our primary 

outcome since we anticipate our DA directly impacts mammography use, especially for 

women with short life expectancy. We will follow women for 15 months to guarantee at 

least two years of data since their last mammogram (the upper bound of the recommended 

screening interval) [7]. We will review primary care notes, radiology records, and screening 

sheets (mammograms performed outside the medical system are manually entered on 

screening sheets). We will contact patients by telephone if the medical records indicate a 

participant has moved or changed to a different medical system or has had no documented 

contact with the medical system in six months (and the last note does not indicate the 

participant has died), to assess when a participant received her last mammogram and what 

follow-up was received. If we cannot reach the participant we will try her proxy.

Secondary outcomes

For secondary outcomes, we will assess women's intentions to be screened in the next year 

[47], knowledge of the pros and cons of mammography screening [26], decisional conflict 

around mammography screening [48], preferred decision-making role in deciding on 

mammography screening [49], and whether or not they discussed mammography screening 

with their PCP after participants have read the DA and met with their PCP. We will also ask 

women in the intervention arm (DA group) a validated 10 item index to see if the DA 

prepared them to communicate with their clinician about decision-making around 

mammography screening [50,51]. For the control arm, we will modify this index to ask 

participants how the pamphlet affected their thoughts and plans for making their home safer. 

To assess whether the educational materials provoke anxiety we will ask participants the 

Spielberger State-Trait Anxiety Inventory short-form [52]. In addition, we will ask 

participants about the length, clarity, and whether women found the educational materials 
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anxiety invoking and/or whether they would recommend them to a friend [53]. For the DA 

only, we will ask participants if they feel that the material in the DA is balanced.

To keep participants blinded to whether they were randomized to the intervention of interest, 

we will ask both groups their intentions to perform several home safety measures (e.g., 

check hot water setting) and whether they discussed home safety with their PCP during the 

visit.

In addition to asking in follow-up if women discussed mammography/home safety with their 

PCP, we will review PCP notes up to 6 months after participation (in case patients choose to 

bring up screening at the next visit rather than the index visit) to see if PCPs documented a 

discussion on mammography or home safety (e.g., fall prevention tips). We plan to assess 

both screening and home safety to keep chart abstractors blinded to the outcome of interest. 

We will categorize a woman as having received a balanced screening discussion if a note 

includes documentation beyond the typical notation endorsing mammography (e.g., 

“mammogram recommended”). The note must either include: a) discussion of a limitation of 

screening or b) that mammography was discussed AND whether or not the patient chose to 

continue screening. To ensure the validity of coding of whether screening/home safety 

discussions occurred, at least 3 investigators will read the de-identified paragraphs of 

participants’ records and code whether they think a balanced discussion occurred. 

Discrepancies will be adjudicated by consensus between investigators.

Randomization

We will randomize PCPs to the DA vs. home safety pamphlet after their first eligible patient 

agrees to participate. Subsequent patients of each PCP (up to 15) that participate will receive 

the same study materials as the first patient eligible for that PCP. To ensure that PCPs who 

see a large number of women >75 years are not all randomized to one arm, we will stratify 

randomization by PCP panel size (<25 women 75+ in panel vs. >25). We will also stratify 

by site in case of institutional differences in the approach to screening. Randomization 

assignment will be determined using a permuted block randomization scheme with 

randomly-varying block sizes. We will place assignments in sealed, opaque, sequentially 

numbered envelopes.

Blinding

Although RAs will be blinded to allocation status when identifying the first patient eligible 

for each PCP, they will not be blinded to allocation status for subsequent patients. However, 

RAs will be trained to review patient charts sequentially by their appointment date. If there 

are questions as to whether a patient is eligible the case will be reviewed by an investigator 

blinded to assignment. Recruitment materials informing patients of the study and verbal 

informed consent scripts will be the same regardless of randomization assignment. While 

RAs that administer follow-up interviews will not be blinded to participant intervention 

status, they will be trained to read all questionnaires verbatim and not to add commentary. 

We have learned from prior work that having older women complete questionnaires for 

themselves leads to more missing data. Chart abstractors that assess receipt of 

Schonberg et al. Page 7

J Clin Trials. Author manuscript; available in PMC 2015 July 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



mammography screening (our primary outcome) will be blinded to participant 

randomization assignment.

Interim analyses

We do not plan interim analyses since this is a minimal risk trial of an educational pamphlet.

Sample size

In our pilot, 84% of women were screened in the two years before reading the DA and 63% 

in the 15 months after (a 21% decline) [26]. Since our pilot was small and used a quasi-

experimental design, we aim to detect a smaller difference (15%) between study arms in the 

RCT. Although there is little prior data on which to base the intra-class correlation 

coefficient (ICC) to account for clustering of patients by PCP, several primary-care based 

trials have used an ICC of 0.05 [54-59]. We conservatively chose to base our sample size 

estimate on an ICC of 0.1. Since we anticipate recruiting on average 5 patients from 100 

PCPs, with an alpha of 0.05, we will need to recruit 516 women (258 per arm) to have 0.90 

power to detect a 15% difference in receipt of screening (80% in the control arm vs. 65% in 

the DA arm); even if the ICC is 0.2 (unlikely) we will have 0.81 power. In our pilot we 

excluded 2 women (4%) from follow-up analyses whose first mammogram was done for 

diagnostic reasons; there was no other loss of follow-up and no one had missing data on 

intentions to be screened. To provide an extra margin in case of greater loss of follow-up or 

missing data in the RCT, we plan to recruit 7% more women (n=34) to our RCT for a total 

of 550 women. In addition, based on our pilot, we anticipate that at least 50% of participants 

will have <10 year life expectancy. Thus, we anticipate having at least 258 women with 

<10-year life expectancy for these subset analyses. With an ICC of 0.1 and 3 patients on 

average for 90 PCPs (assuming a few PCPs will not have patients with <10-year life 

expectancy included), we will have 0.90 power to detect a 20% difference in receipt of 

screening (we found a 28% difference in the pilot for women with <10-year life expectancy) 

between intervention arms [26].

Statistical Methods

Our primary outcome is receipt of screening within 15 months (yes/no; reflecting screening 

within 24 months, given inclusion requires that patients did not have mammogram during 9 

months before study entry). Our secondary outcomes are 1) intentions to be screened (yes 

vs. no/unsure), 2) knowledge (mean of correct responses on the 10 item test), 3) decisional 

conflict (mean decisional conflict scale [DCS] score, ranges from 0 [none] to 100 [extremely 

high decisional conflict]), 4) preferred decision-making role around mammography (active 

vs. passive/shared with physician); 5) anxiety; and 6) documentation by PCPs of a screening 

discussion within 6 months (yes/no).

To examine the DA's effect on our outcomes of interest, we will use marginal linear and 

logistic regression models using Generalized Estimating Equations (GEE) with sandwich 

estimates of standard error to allow for clustering by PCP. We will fit each model with three 

independent variables: intervention group (DA vs. home safety pamphlet), PCP panel size 

(<25, 25+), and site (BIDMC, Atrius, UNC). In secondary analyses, we will consider the 
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following potential patient-level cofounders: baseline intentions to be screened, concerns 

about breast cancer and perceived risk, family history of breast cancer, educational 

attainment, patient sociodemographics, subjective norms, life expectancy, and literacy. In 

subset analyses, we will examine receipt of screening, intentions to be screened, and 

documentation of a physician discussion around screening limiting the sample to women 

with <10 year life expectancy [42-44]. Since we expect few missing data for our primary 

outcomes we will perform complete case analyses for our primary analyses. In sensitivity 

analyses we will use multiple imputations to account for missing data. In addition, we will 

use chi-square statistics to explore cultural, racial, ethnic, and socioeconomic differences in 

effects of the DA.

We will use descriptive statistics to report whether the intervention group found the DA 

acceptable and/or prepared them for decision-making. We will also use descriptive statistics 

to report the number of PCPs in the intervention arm that viewed the training materials. 

Within the intervention group, we will use McNemar's test to examine if screening 

intentions changed between reading the DA and meeting with their PCP. All analyses will 

be completed on an intention-to-treat basis (Table 2).

Ethical approval and trial registration

The Committee of Clinical Investigations at BIDMC approved this study (protocol number: 

2014-P-000108; BIDMC). We will publish our findings regardless of the results and will 

follow the CONSORT guidelines for reporting RCTs [60]. The trial is registered at 

clinicaltrials.gov (NCT02198690).

Discussion

The population of women over age 75 is rising rapidly and increasingly these women are 

being screened with mammography without a balanced discussion of the potential benefits 

and harms [1-3,24,29]. Some experts consider it a medical error if a patient undergoes a test 

that they would not have chosen if they had a better understanding of the likely outcomes. 

Furthermore, screening older women with short life expectancies (which occurs commonly) 

may only cause harm without the chance for a survival benefit. If effective, our DA will lead 

to more informed mammography screening decisions. It will also lead to decreased 

screening, particularly among older women with short life expectancies, thereby reducing 

harms from screening. However, since implementing any DA takes time and resources, our 

DA should not be broadly translated into clinical practice without compelling data from a 

large RCT.

Strengths and limitations

We chose to test the DA under ideal (explanatory) rather than usual (pragmatic) 

circumstances at this stage because we feel we need compelling data that the DA helps 

patients and does not cause any harms before we work on a larger dissemination of the tool 

[61,62]. If we went straight to a pragmatic trial we would not know which patients, if any, 

received the DA. Furthermore, if the DA was found to be ineffective, it would be difficult to 

determine if its lack of effectiveness was due to the content of the DA itself or because 
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patients did not receive it. However, we designed our trial to reflect how we anticipate that 

many practices will implement the DA, especially those that are part of a patient-centered 

medical home.

There are logistical challenges to using DAs in practice including: limited clinic time with 

competing agendas, lack of incentives, and difficulty identifying appropriate patients for use 

[63]. Since prior research has demonstrated that relying on PCPs to give patients DAs results 

in inconsistent delivery [63,64], in the RCT our research assistants (RAs) will function as 

panel managers and identify patients and give them the DA [65]. Providing a DA before a 

visit has been shown to improve communication during a visit [63,66], therefore, we plan 

for patients to come early to read the DA. Our study design ensures that patients will have 

opportunity to discuss the DA with their PCP before finalizing their decision.

While the study aims to include a diverse group of women >75 years from multiple 

geographical and clinical settings and from varied socioeconomic and educational 

backgrounds, we will exclude women that do not speak English and those with dementia. 

The DA does not include data on impact of dementia on life expectancy and was not 

developed for proxy use. If efficacious, we will modify the DA for proxy use and will have 

it translated to Spanish. While we will have limited power to examine the effects of the DA 

in subgroup analyses, we will explore if there are racial/ethnic and/or socioeconomic 

differences in perceptions of the DA.

We also plan to develop an interactive web-based version of the DA if it is effective. We 

chose a pamphlet format for the DA for this RCT since 1) 98% of pilot study participants 

reported preference for paper-based educational materials; 2) the current cohort of women 

>75 years tends to have low computer and internet literacy and may require computer 

training which may not be feasible in many practices [67,68]; 3) paper-based DAs have been 

shown to have equivalent effects on cancer screening behavior and tend to be associated 

with greater satisfaction and use [69,70]; and 4) physicians tend to prefer to give pamphlets 

to patients [71,72].

We also considered asking study participants about any anticipated regret if they choose not 

to be screened but are subsequently diagnosed with breast cancer. However, the mere 

measurement of anticipated regret can lead to behavioral change and we did not want our 

follow-up questionnaire to influence participants’ screening decisions [73,74].

We chose to randomize PCPs to a study arm rather than practices since patients seen at each 

practice may vary significantly. We found little cross-practice contamination in the pilot.

Conclusion

We aim to test our novel mammography screening DA for women >75 years in a large RCT 

to determine if it is efficacious and to substantiate the need for broad translation into clinical 

practice. Our DA has the potential to improve health care utilization and care in a manner 

dictated by patient preferences.
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Figure 1. 
Design of the cluster randomized controlled trial.
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