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Abstract
This study evaluated a tailored intervention to promote sun protection in parents and their
children, hypothesizing that the tailored intervention would lead to improved skin cancer
prevention behaviors compared to generic materials. Families were recruited through schools and
community centers and were included if there was one child in Grades 1–3 at moderate to high
risk for skin cancer. Participants were randomized into one of two intervention groups: a tailored
intervention, in which they received personalized skin cancer education through the mail; or a
control group who received generic skin cancer information materials. Both pre- and post-
intervention, parents completed questionnaires about their and their children’s skin cancer risk and
prevention knowledge and behaviors. Parents also completed 4-day sun exposure and protection
diaries for their child and themselves. Tailored group participants demonstrated significantly
greater positive changes in prevention behavior after the intervention, including children’s use of
sunscreen, shirts, and hats, and parents’ use of shade, and skin examinations. Effect sizes were
small and perceived benefits and social norms mediated intervention effects. Findings from this
study support the efficacy of focusing tailored communications to families in order to change skin
cancer prevention practices in young children.

Skin cancer is the most common cancer diagnosed in the United States (Rogers et al., 2010)
and has increased in the past two decades, producing an enormous public health burden and
substantial health costs (Chen et al., 2001; Housman et al., 2003). Epidemiologic research
has consistently highlighted sun exposure as the principal environmental cause of cutaneous
melanoma (Armstrong & Kricker, 2001). Researchers estimate that significant risk for skin
cancer begins during childhood as a result of sun exposure and the resultant sunburns
(Gandini et al., 2005; Truhan, 1991). By developing interventions that target children,
particularly those at higher risk for developing skin cancer, substantial reductions in
morbidity and mortality from all forms of skin cancer can be achieved.

Unfortunately, targeting those at high risk remains difficult because there is no standard or
widely accepted definition of skin cancer risk among children. There is a growing literature
on assessment of various components of skin cancer risk (Fears et al., 2006; Glanz et al.,
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2003) and physical assessment of risk among children (Aalborg et al., 2009; Crane et al.,
2009). However, to date, no one has developed a practical tool that can readily assess
children’s risk for skin cancer, nor evaluated how such a tool might effectively be used as
part of a cancer prevention intervention.

Previous childhood skin cancer intervention programs have been conducted in many
different environments (Hart & DeMarco, 2008; Saraiya et al., 2004) including primary
schools (Eakin, Maddock, Techur-Pedro, Kaliko, & Derauf, 2004; Hunter et al., 2010), child
care centers,(Aulbert et al., 2009) recreational settings (Glanz, Geller, Shigaki, Maddock, &
Isnec, 2002), through health care providers (Norman et al., 2007), and through public health
announcements via media outlets (Smith, Ferguson, McKenzie, Bauman, & Vita, 2002).
Parental involvement has been reported to be a crucial element of behavior change programs
for children.(Fielding & Teutsch, 2010)These programs use standard messages for groups of
participants and have yielded mixed results. Existing skin cancer literature lacks
personalization in contrast to other areas of prevention research in families and children
where tailored interventions have proven effective (Noar, Benac, & Harris, 2007). A tailored
intervention involving both parents and children may provide a low-cost, convenient, and
efficacious opportunity to target individuals at highest risk for developing skin cancer later
in life, and is the focus of the present study. The aim of the present research was to develop
and evaluate a tailored intervention we hypothesized would help decrease children’s skin
cancer risk by reducing sun exposure, improving sun protection behaviors, and increasing
parental skin examinations for children.

Methods
Present Study

The present research was conducted as part of Project SCAPE (Skin Cancer Awareness,
Prevention and Education), which consisted of two trials to evaluate the impact of a mailed,
tailored intervention, relative to standard skin cancer education materials, on prevention and
early detection of skin cancer in moderate to high risk individuals. The Project SCAPE adult
trial findings have been reported previously (Glanz, Schoenfeld, & Steffen, 2010). This trial
targeted children and their parents.

The Project SCAPE family trial was a randomized controlled trial in which the intervention
group received multiple mailings with tailored skin cancer prevention materials, and the
control group received a single mailing of standardized skin cancer informational materials.
Skin cancer prevention behaviors were assessed at the beginning and end of the summer
season, approximately 16 weeks later.

Project SCAPE was conducted in two geographical regions in the United States: Hawaii and
Suffolk County, a coastal county of Long Island, New York, to include participants from
various ethnic groups and climatic regions.

Sample Recruitment
Children were recruited during the Spring of 2000 and 2001 from a convenience sample of
cooperating schools and recreation programs on Long Island, New York and in Hawaii (on
Oahu and Maui). Inclusion criteria were: 1) child in grade 1, 2, or 3; 2) resident of Suffolk
County, NY or Hawaii; and 3) at moderate or high risk for skin cancer, as determined by the
children’s Brief skin cancer Risk Assessment Tool (BRAT) (described in Measures, below).
Exclusion criteria included: 1) parent currently being treated for any kind of skin cancer, 2)
non-English speaking, 3) plans to be away from home for more than two weeks during the
summer, or 4) report of currently practicing sun precautions always when outdoors. If a
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family included more than one child in grades 1 to 3, only the oldest child was included in
the study.

Children were given a packet from their teacher to take to their parents explaining the study
and inviting them to participate. The packet included a letter to the parents, a copy of the
BRAT for children and a consent/information form to be mailed in a pre-stamped envelope
to the research center. The information form requested the child’s name and age, and the
parent’s contact information.

Baseline Assessment and Randomization
After enrollment, each parent of an eligible child was sent a packet with two additional
measures of skin cancer preventive behaviors and attitudes for their child. The Sun Habits
Survey (SHS) inquired about general sun protection habits and related attitudes, and the Sun
Exposure Diary (SED) was used to record specific sun protection practices on specific days
(described in Measures section, below). After these were returned, families were
randomized (using a computerized random number generator in Microsoft Excel) to the
intervention group (tailored communications) or the control group. Randomization was
stratified by study site and skin cancer risk level, so that equivalent numbers of moderate
and high risk participants were included in each group.. Interviewers and data collectors
were blinded to group allocation. All interventions were conducted during the summer
months.

Intervention and Follow-Up Assessments
The tailored messages and materials were based on the Health Belief Model (Champion &
Skinner, 2008) and Social Cognitive Theory (Bandura, 2005). Tailoring variables included
risk levels and specific risk factors from the children’s BRAT; reported sun exposure, sun
protection, and skin examination practices (both parent and child); readiness to change;
barriers to change; and extent of sunscreen application (parent and child), from the baseline
SHS. The key constructs of risk perception, barriers and benefits (from the Health Belief
Model), behavioral capability (knowledge of skills), and social norms (from Social
Cognitive Theory) were hypothesized mediating variables (Baron & Kenny, 1986).

Two to three weeks after randomization, participants began receiving mailings according to
the group to which they were assigned. The control group received a single mailing: a
standard skin cancer prevention and detection information brochure for children published
by the Skin Cancer Foundation, a tip sheet on use of sunscreen, hats, shade, and shirts to
protect from the sun published by the American Cancer Society, and a bookmark
encouraging child skin examination. The intervention group received three packets, mailed
two weeks apart, containing personalized risk feedback and recommendations based on
responses to the baseline questionnaire, interactive skin cancer education materials (using
pictures and graphics), a family fun guide (which included games and stories about safe sun
practices that parents and children could complete together), suggestions for overcoming
barriers, and reminders to engage in preventive practices. About two weeks after the second
tailored-group mailing, an interviewer contacted all parents by telephone and conducted an
interview, querying sun exposure and sun protection habits for the preceding weekend, and
receipt of and reactions to the intervention materials.

The third and final packet of tailored intervention materials was then mailed; its contents
were unaffected by the telephone interview. Twelve weeks after the baseline survey, all
participants were sent a second SHS and SED to assess efficacy of the interventions.
Reminders and follow-up telephone calls were made to respondents who had not returned
the survey and diary after two weeks. To improve participation and retention, the families
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received small gift incentive items such as magnets, pens, beanbag animals (“Beanie
Babies”), and movie/video rental coupons for returning surveys and diaries.

Measures
BRAT—The BRAT was originally developed to provide a short, self-administered
instrument to reliably assess skin cancer risk among adults. The reliability of the adult
version was established in a related study (Glanz, et al., 2003). A children’s version of the
BRAT was developed for the present study using similar methodology. The questionnaire
asked parents about family history of melanoma, number of large moles (≥ 1/8th inch
diameter for children), freckles, sunburn history, and sun sensitivity (i.e., skin color, natural
hair color, ease of sun tanning and sun burning) (MacKie, 1998; Weinstock, 1992;
Westerdahl, Olsson, Masback, Ingvar, & Jonsson, 1996). The BRAT focuses primarily on
malignant melanoma risk factors.

The scoring system is based on the relative risk of melanoma for each risk factor. The
BRAT was pilot tested with a separate group of 90 children of similar age to the intervention
study (6.7 ± 0.9 years), to whom the BRAT was administered four weeks apart. Risk
categories were defined by tertile BRAT scores, as described in previous publications
(Glanz et al., 2009; Glanz, et al., 2003). The children’s BRAT was found to have acceptable
to good test-retest reliability, with good to excellent weighted kappas of .59 to .98 for
various items. Using a dichotomous risk measure of “low risk” vs. “moderate or high risk,”
over 81% of the participants would be classified in the same category at the two separate
administrations. Using the three-group classification, 72.5% of children did not change their
risk assessment score categories between the first and the second risk assessment. Thus, the
children’s BRAT instrument was sufficiently reliable to determine eligibility for the main
trial.

Sun Habits Survey (SHS)—The SHS was developed specifically for Project SCAPE.
The children’s version was a modified version of the adult Project SCAPE survey, reported
in a previous article (Glanz, Schoenfeld, et al., 2010). In the children’s version, sun exposure
was measured by parent-reported average number of hours their child spent outside between
10 a.m. and 4 p.m., weekdays and weekends. Sun protection practices of children were
assessed by measuring five protective behaviors (wearing shirt, sunglasses, and hat; staying
in the shade; using sunscreen) and six parent behaviors (same five plus limiting time in
midday sun) on 4-point ordinal scales. Sunscreen application of both parent and child was
also assessed. The parent’s perception of general risks and benefits, social norms,
knowledge about sun protection, and parent intent to increase their own sun protection were
also assessed as potential mediators of sun protection behavior. The follow-up SHS asked
the same questions, excluding demographic characteristics.

Internal consistency was assessed using baseline data from the full study: Cronbach alpha’s
for subscale scores ranged from .45 to .85. Alpha coefficients for parent sun protection habit
scores were higher (.61) than for child sun protection habit scores (.46). Test-retest
reliability of the SHS variables was assessed in a preliminary study of 52 parents and
children with repeated administrations of the SHS, about four weeks apart. Overall, test-
retest reliability for both parent and child measures was good at .87 using the ICC (intraclass
correlation coefficient).

Sun Exposure Diary (SED)—The SED is a four-day record of sun exposure and
protective behaviors developed for Project SCAPE. The children’s version is a modified
version of the adult SED (Glanz, Schoenfeld, et al., 2010). Parents completed the diary on
behalf of their child for two weekdays and two weekend days for the hours 10 a.m. and 4
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p.m., sufficient for estimating weekly behavior (Glanz, Silverio, & Farmer, 1997). The
category of the child’s outdoor activities was recorded (e.g., transport, recreation/sport).
Time indoors was also recorded. Sun protection habits assessed for each recorded hour
were: using sunscreen, wearing a hat, staying in the shade, and covering up. The level of the
child’s sun protection was calculated by dividing the amount of time the parent reported
them using each type of sun protection by the amount of time spent outside for that day,
resulting in a range from 0 to 100 percent. The main outcomes for the diary were calculated
by averaging across all four days of measurement. Outcomes included measures of “usual
sun protection” for each of the four habits (averaged across 4 diary days), an “average
percent of all methods” across the four habits (i.e., composite Sun Protection Habits Index),
and an indicator of “any sun protection,” the use of any of the four sun protection behaviors.
Test-retest reliability of the SED measure of average percent overall child Sun Protection,
assessed with the same 52 families described above for the SHS, was .69, and for percentage
of any sun protection method used, .73, using the average ICC method.

Reactions to interventions—Questions about parents’ reactions to the mailed materials
were included in the follow-up SHS. Parents were asked to rate the materials they received
on a scale of 1 to 5 (1= did not like at all to 5=liked very much) for six features: easy to
understand, informative, interesting, personally relevant, attractive, and confusing.

Statistical Methods
Sample size calculations assumed a baseline score of 20% on the composite Sun Protection
Habits Index (range: 0–100%) from the SED and an intervention effect of four point
improvement in the tailored intervention group, resulting in a required sample size of 400
per group, or 800 total. Participants who completed the SHS at baseline and follow-up were
considered to have completed the study and were included in the analysis (517 in the
tailored intervention group and 530 in the control group). Bivariate analyses (e.g., χ2 test, t-
test) were conducted to examine possible characteristics associated with attrition and
incomplete data.

The multivariate analyses of intervention effects were analyzed (in SAS 9.2, SAS Institute
Inc, Cary, NC) using three approaches. For interval scale survey outcomes, a mixed model
approach (i.e., PROC MIXED) was used with a data set containing two records per person
and a time variable indicating baseline and follow-up administrations. This approach allows
for the test of the (fixed) intervention-by-time interaction effect while accounting for the
random effects associated with correlated repeated measurements (Littell, Pendergast, &
Natarajan, 2000). For the binomial variables, generalized linear models (PROC GENMOD)
were used modeling a binomial distribution and generalized estimating equations accounted
for the covariance structure of the repeated measurements. The diary variables required a
different analytic approach due to their more extreme non-normal distributions. Using a
simple change score (i.e., follow-up score – baseline score), diary change variables had
distributions that were appropriate for multiple regression. Skin cancer risk level (medium or
high) and location (Hawaii or Suffolk County, NY) were tested as moderators of
intervention effect, and when not significant, were included as covariates throughout main
effect multivariate analyses.

Reactions to the tailored and standard materials were compared for the two groups using
Wilcoxon rank sums test. Mediator analyses were conducted using autoregressive mediation
path models for individual mediators using Mplus, version 6.12 (Muthén & Muthén, Los
Angeles, CA). (MacKinnon, 2008). Results are provided for the Comparative Fit Index
(CFI), Root Mean Square Error of Approximation (RMSEA), and the Tucker-Lewis Index
(TLI), three standard measures of model fit.
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Descriptive statistics are reported as mean ± standard deviation (SD) for continuous
variables and counts or percentages for categorical ones.

Results
Sample Characteristics

Figure 1 details the participation rates at each phase of data collection. The initial response
rates to the take-home packet ranged from 20% to 50% from the various sites. Among
families screened and found eligible, the response rate to the baseline mailed packet was
71%. During this two year study, 1,301 participants (610 from Hawaii and 691 from Suffolk
County, NY) from separate families completed the baseline SHS and were randomized into
the two intervention groups that resulted in groups with no significant differences in their
baseline characteristics (see Table 1). The child participants were approximately two-thirds
Caucasian, half male, and with an average age of 7.1 years. About 38% were categorized as
high risk (the rest were moderate risk) and 40% had two or more sunburns the previous
summer. Sun protection habit scores averaged 2.19, between “sometimes” and “usually” on
the 4 point scale. Over 90% of the responding parents were mothers, almost 90% were
married, and 40% were college graduates.

Approximately 80% of those enrolled were retained through the end. Attrition was
significantly greater among participants who had income <$40,000, or had “other mixed”
race children and spouse (those who do not fit into four categories of white, Asian, Pacific
Islander, or Hawaiian). Attrition did not differ by intervention group, and neither race nor
income interacted with treatment to predict dropouts. Among those completing baseline and
follow-up surveys, 22% did not complete both baseline and follow-up diaries. Participants
with missing diary data more often resided in Suffolk County, NY, and the parents had
lower baseline (and follow-up) Sun Protection Habits and knowledge scores. Asian, Pacific
Islander, and Hawaiian participants were more likely to have completed diaries compared to
Caucasians and “other mixed” race, as were college graduates.

Between Hawaii and New York, some differences were noted. Participants from Hawaii had
proportionally more non-whites, males, more persons with lower income (<$40,000 per
year), more likely to be a college graduate, work full-time, not married or living with a
partner, and live in three person or less households. They reported proportionally fewer child
skin exams within the past three months at baseline and their children’s mean age was
slightly higher. There were more children considered high risk for skin cancer in Hawaii,
while baseline child sun protection habits were lower. No other differences between
locations were found.

Intervention Effects
Survey data—Table 2 presents the adjusted means for sun protection, sun exposure,
sunburn, and skin examination outcomes. There was a statistically significant time-by-
intervention interaction effect favoring the intervention group for total children’s Sun
Protection Habits [effect size (ES)=0.16], use of sunscreen (ES=0.13), wearing shirts and
hats (ES=0.12, 0.11), and sunglasses (ES= 0.07), but not for staying in the shade. There was
a trend toward increased practice of skin examination of the children which was moderated
by location with an effect in Suffolk County, NY (ES=0.22) but not in Hawaii (ES=−0.02).

Table 3 shows the effects of the intervention on the parents’ sun self-care. As with the
children, there was also a statistically significant time-by-intervention interaction effects
favoring the intervention group for total Sun Protection Habits (ES=0.07), sunscreen use
(ES=0.06), staying in the shade (ES=0.08), limiting exposure during peak hours (ES=0.07),
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weekday sun exposure (ES=0.08) and skin self-examination (ES=0.14). Hat use among
parents showed an effect moderated by risk level: moderate risk control group and high risk
intervention group participants showed larger gains than those at moderate risk (ES=0.08).

Diary data—Analysis of the SED data showed that the intervention group had significant
improvement on the Sun Protection Habits index (ES=0.35) as well as for use of any sun
protection method, and wearing a shirt and/or hat as compared to the control group (Table
4).

Mediators analysis—Among the a priori mediators tested (perceived risks (parent and
child), benefits, barriers, social norms, knowledge, and parent intent to increase sun
protection), intervention condition was related to follow-up levels of Perceived Benefits and
Social Norms, controlling for baseline levels, which were, in turn, related to follow-up child
sun habits, controlling for baseline level of each mediator and the outcome. All seven
models showed adequate fit (RMSEA range .00-.06, CFI range .98–1.0, TLI range .96–
1.01). Perceived Benefits mediated 4.2% of the total intervention effect, and Social Norms
mediated 9.7% of the total intervention effect, as tested in separate models.

Reactions to interventions—Both study groups had positive reactions to the mailings;
most scores exceeded 4 on a 5-point scale. The intervention participants rated their materials
significantly higher than the control group in terms of ease of understanding, interest,
relevance, attractiveness and information (all ps<.001).

Discussion
Findings from this study support the effectiveness of focusing tailored communications on a
family unit to change skin cancer prevention practices in young children. The intervention
proved successful in changing sun protective habits for both children and parents, with
statistically significant improvements in overall sun protective habits and the use of
sunscreen compared to the control group. Children in the intervention group had greater
increases in their use of hats and shirts, and parents increased their use of shade. Children’s
sun exposure did not decrease after the intervention and parents’ weekday sun exposure
decreased significantly. Skin self-examinations increased among adults in the intervention
group and for children, skin self-examinations increased among Suffolk County, NY
participants. Outcomes assessed by children’s sun exposure diaries were similar and showed
a larger effect size for overall Sun Protection Habits than did survey results (ES=0.35 for
diary, ES = 0.16 for survey).

A 2005 national survey of US adults found that younger, more educated, Caucasian
participants adhered more to sun protection practices, consistent with the differences
observed by race and education in the present trial, and suggesting that it may be beneficial
to select a target audience where an impact can be made both in the parent and child (Hay,
Coups, Ford, & DiBonaventura, 2009). Skin cancer prevention in the home may also be
useful, as school policies and practices may be insufficient in terms of promoting more
covering-up practices (Eakin, et al., 2004; Hunter, et al., 2010; Saraiya, et al., 2004). Day
camps, summer camps, and outdoor recreation settings such as swimming pools may also
support sun habits improvements (Glanz, et al., 2002; Glanz, Lew, Song, & Murakami-
Akatsuka, 2000).

Sun protection research in schools and childcare centers have generally found such
interventions to increase knowledge and use of sun protection methods; (Aulbert, et al.,
2009; Hunter, et al., 2010). Limitations of past research include a lack of generalization to
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home use (Hunter, et al., 2010) and the need for parents to be present to reinforce the
childrens’ behavior (Aulbert, et al., 2009; Fielding & Teutsch, 2010; Hunter, et al., 2010).

The Sun Sense Study conducted in Los Angeles pediatric medical practices showed
improvements in sunscreen and hat use among their pediatric population but, similar to other
reported studies and to the findings of the present study, did not impact the duration of
children’s sun exposure (Glasser, Shaheen, Glenn, & Bastani, 2010). The fact that these
prior intervention studies with children were not successful in decreasing sun exposure or
increasing shade use may reflect the limited amount of shade areas available for children
during outside play. We note that, in contrast, the present study had a positive impact on
shade seeking behavior and reduced weekday sun exposure in the parents, while the Project
SCAPE adult trial (Glanz, Schoenfeld, et al., 2010) did not find greater shade use or limiting
sun exposure in the intervention group. It is possible that focusing on the children was an
effective indirect method to influence parents’ behavior in this Family Study.

Strengths of this study include the inclusion of two geographically distinct regions, the
multiethnic sample, a high participant retention rate through the trial, and an intervention
that included tailored materials directed to the child with activities for the parent and child
do together. Limitations include the short duration of follow-up through a single summer
season, small to medium effect sizes, differences between intervention and control groups in
number of mailings received, and the reliance on parent reports of children’s behavior when
they may not have been supervised continuously. The small to medium effect sizes for some
behaviors may not be considered clinically significant, but they might be considered cost-
effective given the low cost of the tailored interventions. Because this was a first efficacy
trial, future effectiveness studies should be conducted, perhaps with modifications or
enhancements to the tailored materials.

The use of parental report of children’s behaviors and nevus counts, and of their own
behavior, are limitations common to skin cancer prevention trials, although our recent
validation study shows reasonable concordance between self-report and objective measures
of sunscreen use (Smith, et al., 2002), covering-up (O’Riordan et al., 2009), and UVR
exposure (Glanz et al., 2010).

The findings from this study advance current knowledge regarding tailoring behavioral
interventions for skin cancer prevention among families with children at increased risk for
skin cancer. They have the potential to focus prevention efforts on those who can most
benefit from them during childhood, a time when both the biological and social foundations
of skin cancer are established. Continued research into tailored interventions appears
warranted, to further explore the most effective interventions for preventing damaging skin
exposure at an early age for those at risk.
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FIGURE 1.
Participant Flow through the Family SCAPE Study
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Table 4

Effects of Tailored Messages on Children’s Sun Protection: Sun Exposure Diary Results

Intervention Control

Variable: Adjusted Mean (SE) of change scorea,b (n=417)c (n=434)c p-valued

Average Sun Protection Habits 6.12 (0.72) 0.80 (0.71) <.0001

Any Sun Protection 9.51 (1.78) 0.79 (1.74) <.001

Use Sunscreen 1.58 (1.85) −0.15 (1.82) .51

Wear a Shirt 13.93 (1.85) 2.21 (1.81) <.0001

Wear a Hat 2.95 (1.16) −1.96 (1.14) <.005

Stay in Shade 6.01 (1.53) 3.11 (1.50) .18

Sun Exposure Totale −0.46 (0.07) −0.36 (0.07) .31

Sun Exposure Weekdayse −0.47 (0.10) −0.32 (0.10) .27

Sun Exposure Weekendse −0.44 (0.10) −0.36 (0.10) .59

a
Means calculated with adjustment for covariates: risk group and location.

b
Range of values: −100 to 100 change scores, i.e., % used at follow-up - % used at baseline

c
n’s for some analyses are lower because scores were not calculated when respondent stayed indoors

d
F test result for intervention effect from GLM model

e
Range of values: −7 to 7 hours, i.e., follow-up hours - baseline hours
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