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Abstract

Background—Ways to optimize boosters to assist girls to attain adequate moderate-to-vigorous 

physical activity following an intervention are unknown.

Objective—This study’s purpose was to: (a) determine whether girls receiving mailed 

motivational, individually tailored postcard boosters following a 17-week physical activity 

intervention would have greater moderate-to-vigorous physical activity at 9-month follow up, as 

compared to girls not receiving them and those in a control group; and (b) evaluate girls’ 

perceptions of the booster intervention.

Methods—Sixth to 7th grade girls (n = 117) from two urban, Midwest schools with similar 

demographic characteristics participated in a 17-week physical activity intervention, and girls 

from a third school served as controls (n = 64). One (n = 54) of the two intervention schools was 

randomly assigned to receive 13 motivational, individually tailored postcards containing messages 

to encourage them to attain adequate physical activity during the postintervention period. Girls 

from the other intervention school (n = 63) did not receive postcards, and those in the control 

school did not receive any intervention. Moderate-to-vigorous physical activity was measured with 

accelerometers at postintervention and 9-month follow up. Girls completed a postcard evaluation 

survey at 9-month follow up.

Results—Moderate-to-vigorous physical activity decreased significantly from postintervention to 

9-month follow up with no between-group differences or group-by-time interaction effect. Based 
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on the survey, 27 (64.3%) girls received all postcards. Only 15 (35.7%) read all that they had 

received. Evaluations of postcards tended to be favorable.

Discussion—Mailed booster postcards to promote physical activity among girls postintervention 

were not effective. Strategies to achieve this objective warrant investigation.
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The lack of sufficient physical activity (PA), coupled with the high prevalence of obesity 

among adolescent girls (Kann et al., 2014) highlights the urgency to intervene with this age 

group to prevent the notable decline in PA that occurs with advancing age across 

adolescence (Bradley, McRitchie, Houts, Nader, & O’Brien, 2011). Research indicating that 

low-income and racial/ethnic minority populations have a higher prevalence of obesity 

(Frederick, Snellman, & Putnam, 2014) and physical inactivity (Gortmaker et al., 2012) than 

their high-income, White counterparts, identifies another critical need to reduce existing 

disparities. Only one study with girls was noted that included a follow-up measure involving 

accelerometers to collect physical activity data 12 months after the intervention had ended 

(Dewar et al., 2013). Findings indicated that both the intervention and control groups 

decreased their PA over time with no between-group differences in the behavior at 12-month 

follow up (F/U; Dewar et al., 2013).

Promoting enactment of moderate-to-vigorous PA (MVPA) long-term after an intervention 

ends is a challenge, and effective strategies to do so remain elusive. One approach for 

promoting MVPA after an intervention ends involves boosters (Stuart, 1967) delivered via 

telephone calls (Wu, Forbes, & While, 2010), print-media (Dijkstra, Mesters, De Vries, van 

Breukelen, & Parcel, 1999), and interactive technology (Svetkey et al., 2008). Although 

promising, evidence is lacking on ways to optimize their use in assisting adolescent girls to 

attain adequate MVPA. Only one study with girls was found that included a postintervention 

maintenance phase to prevent weight-related problems. The maintenance phase included 

weekly lunch get-togethers to discuss intervention topics and eat healthy food, plus a parent–

daughter retreat day to emphasize intervention messages. At F/U, intervention girls 

decreased their sedentary behavior more than control girls, but no group differences in PA 

occurred. The study was limited by self-report of the behaviors (Neumark-Sztainer et al., 

2010). Thus, continuing investigation of the effect of postintervention approaches on girls’ 

PA is warranted.

The parent study, “Girls on the Move” (GOTM)—a group randomized controlled trial (RCT) 

to increase MVPA among urban girls (Robbins et al., 2013)—involved eight schools per 

year for three years (2012-2015)—with half being randomly assigned to receive a17-week 

intervention and the other half to serve as controls. The parent study contained a total of 24 

schools (12 intervention, 12 control). In May 2013, immediately following postintervention 

data collection, girls in one of the intervention schools in the parent study were mailed 

motivational, individually tailored postcard boosters. The small-scale, ancillary study was 

introduced after the first intervention year to explore the effects of postcard boosters on 

maintaining girls’ MVPA during 9-month F/U. The delivery of postcards to girls in only one 
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intervention school in the ancillary booster study is expected to have minimal impact on the 

pending analysis and results of the large-scale parent study.

Purpose

The purpose of this ancillary booster study was to: (a) determine whether girls receiving 

mailed motivational, individually tailored postcard boosters following the 17-week physical 

activity intervention would have greater MVPA at 9-month F/U, as compared to girls in 

another intervention group who did not receive postcard boosters and a control group; and 

(b) evaluate girls’ perceptions of postcard boosters.

Methods

Design and Setting

For this prospective study, one control and two intervention schools with similar 

demographics were selected from eight (four intervention, four control) urban schools 

involved in the group RCT during academic year 2012-2013. The two intervention schools 

were randomly assigned to receive either postcard boosters during months two through eight 

postintervention (Booster Intervention; see Figure), or no postcard boosters postintervention 

(GOTM Intervention). The third school served as a control condition in the group RCT and 

this study.

Sample

A total 181 6th-7th grade girls participated. Of 64 eligible girls for the Booster Intervention, 

54 (84%) actually participated. The 10 girls who declined participation did not differ in 

demographics or PA from those involved. The GOTM Intervention and control groups 

included 63 and 64 girls, respectively.

Intervention

The Booster Intervention included 13 motivational, individually tailored postcards, enclosed 

in bright pink envelopes mailed to each girl’s home during the postintervention period. The 

colorful postcards were created by university graphic designers. Each postcard included a 

fun activity about PA on one side for girls to complete and a motivational, individually 

tailored message to encourage PA on the other. Messages were tailored based on each girl’s 

personal responses to iPad survey instruments completed at the midpoint of the GOTM 

Intervention.

Measures

Physical activity—The ActiGraph GT3X-plus accelerometer measured minutes of PA per 

hour based on recorded acceleration counts (Trost, McIver, & Pate, 2005; Hänggi, Philips, & 

Rowlands, 2013). Accelerometers were initialized prior to data collection and issued to 

participants with instructions to wear the monitor attached to a belt on the right hip for seven 

days. To be included in analyses, girls had to wear the monitor for at least 8 hours/day on at 

least three weekdays and one weekend day (Matthews, Hagströmer, Pober, & Bowles, 2012; 

Jago et al., 2013). Count cut-points (15-second epoch) were used to categorize PA into 
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sedentary activity, light PA (LPA), and MVPA (Evenson, Catellier, Gill, Ondrak, & 

McMurray, 2008).

Evaluation survey—At 9-month F/U, a 10-item postcard evaluation survey developed by 

two of the authors was given to girls who received the postcard intervention. To evaluate the 

dose received, one question asked, “You were mailed 13 postcards. How many did you 

receive?” and another asked, “How many did you read?” Response choices included: none, 
some, most, or all. To evaluate acceptability and perceptions of the effect on PA of the 

Booster Intervention, girls responded to an additional eight questions. Choices ranged from 

“disagree a lot” to “agree a lot.”

Procedures

The University Institutional Review Board approved the study. Girls and parents/guardians 

signed assent and consent forms, respectively. Details regarding the procedure used in the 

group RCT are reported elsewhere.

Data Analysis

Data analyses were performed using SAS 9.4. Descriptive statistics were calculated. 

Univariate statistics were used to compare group and time differences on minutes/hour of 

sedentary activity, LPA, and MVPA. Mixed-effects models were used to examine the main 

effects of group (Booster Intervention, GOTM Intervention, and Control) and time (baseline, 

postintervention, and 9-month F/U), and the interaction effects of group × time on outcome 

variables after adjusting for baseline demographic characteristics including age, ethnicity, 

race, and school lunch program enrollment status.

Results

Participant Characteristics

Girls were 11-14-year-olds (M = 11.97, SD = 0.70). About 71.3% were Black (n = 129) and 

88.8% were enrolled in the free or reduced-price lunch programs (n = 150). Table 1 presents 

the demographics of the three groups. The GOTM Intervention group had higher proportions 

of Hispanic girls and girls enrolled in free or reduced-price lunch programs than the Booster 

and Control groups, respectively. The Control group had a higher proportion of White girls, 

while the GOTM Intervention group had a higher proportion of girls of mixed/other races.

Booster Intervention Effects

Overall, sedentary activity increased significantly, while LPA and MVPA decreased 

significantly from baseline to 9-month F/U (see Table 2). For girls in the Booster 

Intervention group, after controlling for demographics, there was only a significant main 

effect of time on sedentary activity (F1,118 = 90.67, p < .001), LPA (F1,118 = 71.00, p < .

001), and MVPA (F1,118= 78.80, p < .001). No significant group main effect and interaction 

effect of group-by-time was found. The booster intervention effect did not differ according 

to number of postcards received or read.
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Postcard Evaluation

At 9-month F/U, 42 of 54 girls (77.8%) completed the 10-item postcard evaluation survey. 

Twelve girls were not present. Over half reported receiving all (n = 27; 64.3%) postcards, 

with others receiving most (n = 6; 14.3%), some (n = 8; 19.0%), or none (n = 1; 2.4%). The 

majority reported they either read all (n = 15; 35.7%) or most (n = 13; 31.0%) of the 

postcards. As noted for the remaining postcard evaluation survey items presented in Table 3, 

the majority agreed that the postcards were easy to understand (n = 39; 92.9%) and exciting 

to receive in the mail (n = 25; 59.5%), and at least 50.0% (n = 21) agreed with all remaining 

items indicating that the postcards positively influenced their PA, except for the item “I 

talked about the ideas on the postcards with others.” Although 64.3% (n = 27) of the girls 

reported that they became more physically active after getting the postcards, their claim was 

not supported by accelerometer data.

Discussion

Despite health benefits of PA, researchers have largely neglected to examine long-term 

maintenance or the possibility of a delayed response following a PA intervention. Limited 

literature was found involving adolescents, but studies including adults have showed 

inconsistent results related to the booster effects. Marcus and colleagues (2007) found that 

both print- and Internet-based boosters increased PA; however, the study included mostly 

college-educated, high socioeconomic status, sedentary women. In a recent study with low-

active, adult Latinas to determine whether individually-tailored booster materials mailed at 

8, 10, and 12 months following a six-month intervention period increased PA at 12 months, 

Marcus et al. (2015) noted that the booster intervention group had greater minutes/week of 

MVPA than the control group at 12-month F/U. Although the findings were promising, one 

study limitation involved self-reported MVPA, which may be biased with the intervention 

group overestimating MVPA (Marcus et al., 2015). In contrast, a two-month-long RCT 

involving adults showed no differences in exercise behavior between the control, 

intervention only, and intervention plus booster groups—the latter of which received 

postcard boosters for one month after the intervention had ended (Levy & Cardinal, 2004). 

Low compliance with completing intervention worksheets was reported. Unfortunately, this 

current study did not assess whether or not girls completed activities on the postcards 

beyond reading the messages. Results from these studies in adults may indicate a need to 

achieve between-group differences immediately postintervention before initiating boosters to 

maintain PA.

Although the data collected from these young adolescent girls do not specifically capture 

definitive contributing factors for the unexpected findings, the possibility exists that the loss 

of interpersonal interaction and support for PA that occurred immediately after the 17-week 

intervention, may at least partially underlie the negative results. Perhaps, important resources 

offered through the intervention could not be replaced solely by postcards mailed during the 

postintervention period. In a 12-week, in-home, symptom-focused diabetes intervention, 

Black women participated in four counseling sessions with a nurse; and three months after 

completing the intervention, they received telephone boosters from the same nurse who 

delivered their counseling sessions. Participants who received booster telephone calls 
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showed significant improvements in HbA1c at 9-month F/U. The success of the telephone 

booster was attributed to the pre-existing interpersonal relationship that each participant had 

with the nurse (Skelly, Carlson, Leeman, Soward, & Burns, 2009). This finding suggests 

that, in order to elicit improvement in habitual compliance to a program when boosters are 

used, researchers conducting future studies may need to initially strengthen interpersonal 

bonds by including face-to-face sessions involving the interventionist and participant prior to 

using telephone or mailed boosters from the same interventionist. Determining whether this 

approach results in increased PA among healthy, racially diverse, urban adolescent girls of 

low SES warrants investigation.

Despite the lack of group differences in behavior, the postcard booster intervention was well 

received by the girls in the ancillary study. Nearly all girls agreed that the postcards were 

easy to understand, indicating that low literacy was not problematic—as noted in other 

booster studies (Wilson, Brown, & Stephens-Ferris, 2006). Evaluations were favorable even 

though the intervention did not change girls’ behaviors, indicating possible social 

acceptability bias. The finding that the intervention effects did not differ based on number of 

postcards received or read suggests that the boosters may not have been potent enough, even 

if read, to increase PA. Although the vast majority of girls agreed the postcards provided 

them with good ideas to help them attain PA and made them think about increasing their PA, 

enthusiasm for receiving the postcards in the mail and perceptions that the postcards helped 

them stay physically active were not as evident from the girls’ survey responses. The 

findings indicate that continued research is needed to identify other approaches that may be 

more appealing to adolescent girls and successful in helping them to increase their PA.

Strengths and Limitations

The study had both strengths and limitations. Strengths include use of accelerometers and a 

novel booster intervention that has never been tested with adolescent girls. One limitation is 

the small sample size that limits generalizability. The other limitation is the study design of 

randomizing two schools into two conditions, which limits the analyses at the individual 

level without considering the cluster effect of school.

Conclusions

Research is needed to identify approaches capable of preventing the decline in girls’ PA 

across adolescence and after an intervention ends. Continued testing is warranted in future 

research to determine the effects on PA of booster interventions that vary in dose (number 

and length), type of messaging (generic vs. tailored), and modality (text messages, e-mails, 

telephone calls vs. print mailings). Consideration should be given to involving nurses and 

other health professionals in the implementation of interventions in schools and healthcare 

settings.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Timeline for postcard booster mailings.
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TABLE 1

Characteristics of Girls by Group

All (N = 181) BI (n = 54) GOTM (n = 63) Control (n = 64)

Characteristic n (%) n (%) n (%) n (%) p

Grade ns

 6th 104 (57.5) 31 (57.4) 33 (52.4) 40 (62.5)

 7th 77 (42.5) 23 (42.6) 30 (47.6) 24 (37.5)

Hispanic (yes) 17a (10.1) 2b (4.0) 13c (21.3) 2d (3.5) <.01

Race <.05

 Black 129 (71.3) 41 (75.9) 41 (65.1) 47 (73.4)

 White 23 (12.7) 7 (13.0) 5 (7.9) 11 (17.2)

 Mixed/other 29 (16.0) 6 (11.1) 17 (27.0) 6 (9.4)

FRP lunch (yes) 150e (88.8) 39b (78.0) 61c (100.0) 50f (86.2) <.01

Note. BI = booster intervention; FRP = free or reduced price; GOTM = Girls on the Move intervention; ns = nonsignificant.

a
13 missing.

b
4 missing.

c
2 missing.

d
7 missing.

e
12 missing.

f
6 missing.
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TABLE 2

Physical Activity Outcomes by Group Across Time

Baseline (n = 173) PI (n = 142) FU (n = 109)

Outcomea M (SD) M (SD) M (SD)

Sedentary activity

 Control 39.0 (4.43) 39.2 (3.63) 42.5* (3.01)

 GOTM intervention 38.6 (3.82) 38.6 (4.31) 42.3* (2.91)

 Booster intervention 38.6 (4.49) 9.6* (4.16) 42.6* (4.10)

LPA

 Control 18.1 (3.51) 18.0 (2.83) 15.5* (2.50)

 GOTM intervention 18.3 (2.89) 18.6 (3.50) 15.9* (2.45)

 Booster intervention 18.4 (3.56) 17.7* (3.40) 15.4* (3.36)

MVPA

 Control 2.9 (1.32) 2.8 (1.70) 2.0* (0.77)

 GOTM intervention 3.1 (1.41) 2.8 (1.36) 1.8* (0.63)

 Booster intervention 3.0 (1.25) 2.8 (1.18) 1.9* (1.02)

Note. Detailed information about the complete statistical model is available (see Table, Supplemental Digital Content 1). FU = follow-up at 9 
months; GOTM = Girls on the Move; PI = postintervention; SD = standard deviation.

*
p < .01 when compared with baseline data.

a
Measured in minutes per hour.

Nurs Res. Author manuscript; available in PMC 2017 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Bakhoya et al. Page 12

TABLE 3

Responses to Postcard Evaluation Survey Items

Disagreea Agreea

Item n (%) n (%)

I was excited to get the postcards in the mail from Girls on the Move. 17 (40.5) 25 (59.5)

Reading the postcards made me think about getting more physical activity. 7 (16.7) 35 (83.3)

After getting the postcards, I became more physically active. 15 (35.7) 27 (64.3)

The postcards gave me good ideas to help me get physical activity. 5 (11.9) 37 (88.1)

I talked about the ideas on the postcards with others. 24 (57.1) 18 (42.9)

Getting the postcards helped me stay physically active. 21 (50.0) 21 (50.0)

I am keeping the postcards to remind me to stay active. 20 (47.6) 22 (52.4)

The postcards were easy to understand. 3 (7.1) 39 (92.9)

Note. N = 42. Row percentages are shown.

a
A lot or a little.
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