Physical Activity Stages of Change Surveillance Data shows that the Majority of Hawaiʻi’s Keiki (Children) meet the Guidelines
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Abstract

Purpose: Targeting Native Hawaiian and other Pacific Islander (NHOPI) children based on their physical activity (PA) stages of change (SOC) may improve intervention effectiveness. No known SOC surveillance system exists for NHOPI jurisdictions. The purpose was to determine the PA SOC prevalence over 5 years in children living in Hawaiʻi.  

Methods: Self-reported PA SOC from 5 cohorts (3-6 grade students) in Hawaiʻi were compared between cohorts and sex.

Results:  The combined PA SOC distribution (n = 1726, 50.7% female) was: Precontemplation, 7.5%; Contemplation, 7.6%; Preparation, 9.9%; Action, 33.4%; Maintenance, 41.5%. There were no significant difference between cohorts 1 and 2 (n = 258), χ2 (16) = 21.75, p = 0.15; 2 and 3 (n = 129), χ2 (16) = 17.51, p = 0.35; 3 and 4 (n = 171), χ2 (16) = 17.28, p = 0.77; 4 and 5 (n = 129), χ2 (16) = 17.51, p = 0.35; and for all cohorts between males and females (p > 0.05). 

Conclusions
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Introduction

In 2013, 30.0% of high school children in the United States where obese or overweight (Centers for Disease Control and Prevention, 2013). At the same time, 28.3% of high school children in Hawai’i were obese or overweight  (85th percentile and above for body mass index (BMI))(Centers for Disease Control and Prevention, 2013). Obese children have a greater risk for health conditions such as elevated blood pressure (Dwyer & Gibbons, 1994; Gortmaker, Dietz, Sobol, & Wehler, 1987) and psychological problems like depression and anxiety (Deckelbaum & Williams, 2001). Physical inactivity and low PA levels contribute significantly to childhood obesity (Dunn et al., 1999; Trost, Kerr, Ward, & Pate, 2001). Furthermore, childhood obesity dramatically increases the risk of adult obesity (Serdula et al., 1993). In 2013, 15.2% of American and 17.4% of Hawaii schoolchildren did not meet the U.S. Department of Health’s PA recommendation(Centers for Disease Control and Prevention, 2013) of 60 minutes or more of PA on any given day a week . Still, children tend to be more active compared to adults (Baranowski et al., 1992; Bershwinger & Brusseau, 2013). In 2014, 19.6% of adults in Hawaiʻidid not engage in leisure-time PA, nationwide it was 23.7% (“CDC – NPAO Data Trends and Maps - Indicator Summary - 2014: Percent of adults who engage in no leisure-time physical activity,” 2014).  

The acceptance and effectiveness of PA intervention programs is related to the stages of change (SOC) (Burbank, Riebe, Padula, & Nigg, 2002; Coleman & Pasternak, 2012; Lee, Nigg, Diclemente, & Courneya, 2001; Nigg, 2005; Norcross, Krebs, & Prochaska, 2011). Specifically, the SOC allows for tailoring of interventions to motivational readiness (Prochaska & Velicer, 1997; Burbank et al., 2002). 
The transtheoretical model (TTM) is the foundation for the SOC. According to the model, barrier self-efficacy, temptations, decisional balance, and processes of change influence movement through the stages (Prochaska & Velicer, 1997). A key strength of the TTM is that it defines individuals’ readiness for change allowing for the selection of constructs and tailoring of interventions. Some of the early applications of the TTM consisted of the application of the model to study participants’ willingness to change health behaviors like smoking (Prochaska & DiClemente, 1986).  More recently, studies also focused on using the TTM to assess the readiness to change other health behaviors like dietary or PA patterns in children and help to develop intervention programs (Gabrielli et al., 2017; Stephens et al., 2016). The TTM describes the SOC as a sequence of behavior change through five stages (Nigg, 2005).  In the Precontemplation (PC) stage, individuals are not physically active on a regular basis and have no intention to become regularly physically active. In the Contemplation (CO) stage, individuals are not regularly physically active, but are aware that a problem exists and intend to become regularly physically active in the next six months. Preparation (PR) is the stage in which individuals are still not regularly active, but plan to do so in the next 30 days. Individuals in the Action (AC) stage have been regularly physically active for less than six months. Regularly physically active individuals who have been active for six months or longer are in the Maintenance (MA) stage (Nigg, 2005). 
In order for an intervention program maximize effectiveness, the readiness of the individual to change her / his health behavior, is crucial (Coleman & Pasternak, 2012; Lee et al., 2001; Norcross et al., 2011). Recent studies recommend assessing stages of change when planning a personal PA counseling in primary care (Shuval et al., 2017). Furthermore, Walker et al showed that individuals in the preparation and action/maintenance stages were more inclined to participate in existing programs to promote physical health that those in precontemplation/contemplation, and that persons in the action/maintenance stages had a higher odds for completing said programs compared to the pre-action stages (Walker, Tullar, Taylor, Román, & Amick III, 2017). Although the aforementioned studies focused mainly on adults, these insights show how important the assessment of the individual stages of change for PA is for a successful adoption of planned PA promoting programs and that research focusing on children is warranted. Previous studies have used the SOC for PA on children from 3rd to 6th grade and have found that it is possible to assess student’s readiness for regular PA in younger samples (Walton et al., 1999) including Pacific Island children (Rotter, Nigg, Renda, & Novotny, 2016). 

The PA prevalence data for schoolchildren in Hawaiʻi (and the US) focuses on amounts of PA behavior and is usually assessed as the amount of PA per day in minutes or simple statement about PA with yes or no responses is asked (Centers for Disease Control and Prevention, 2013). The PA prevalence data lacks intentionality. Therefore, all individuals who do not meet the threshold or guideline are grouped as “inactive”. However, individuals who are not active and have no intention to start may be uninformed or have given up. These individuals who have “given up” are substantially different from individuals who are motivated and may have already tried, but still have not effectively mastered being consistently active. Thus, it becomes meaningful to measure the readiness of the individual to change her / his health behavior. With the SOC approach, this intention component can be introduced into PA prevalence data. The outcome space can be extended from behavior to behavior and readiness to adopt the behavior. 
This increased outcome space using SOC approach also includes intention to adopt the behavioral criteria. It is hypothesized that intention delineates the early SOCs (precontemplation, contemplation, and preparation (Prochaska & Velicer, 1997, Nigg, 2005)). Specifically, Intention to become regularly physically active increases from precontemplation to contemplation, and from contemplation to preparation; whereas intention to adopt the regular PA is irrelevant once the action stage is attained. This intention – pre-action SOC relationship has been documented in Caucasian adults (Schumann et al., 2003). 

 There is little information on the prevalence levels of the SOC of PA of school children in Hawaiʻi. The purpose of this paper is to assess PA SOC of 5 cohorts over a 5-year period, provide practitioners guidance and provide groundwork for future studies in this area. 


METHODS
Participants


Participating sites were part of the Fun 5 program at A+ afterschool programs in the state of Hawaiʻiand were selected randomly (Nigg et al., 2012). The A+ program is a state administered program to prevent latchkey children where single parents, or households where both parents work qualify. A+ program goals include providing after-school supervision, homework time, character enriching activities, arts and crafts and activity time (Department of Education - State of Hawaii, 2016).  The Fun 5 program is a PA and healthy nutrition program implemented within the A+ structure (Battista et al., 2005; Nigg et al., 2012). Briefly, Sports, Play, and Active Recreation for Kids - Active Recreation (SPARK AR) was used as the PA component (e.g. tag and ball games, soccer, dynamic dance) of Fun 5 and we demonstrated, that time spent in moderate to vigorous PA increased up to 140%. Overall, one of the goals was to promote after-school physical activity of at least 30 minutes per week and by the end of 2009, 164 sites implemented the Fun 5 across the state of Hawai`i (Nigg et al., 2012). There were five cohorts of Fun 5 students selected for five consecutive years (2004 – 2008). For Cohort 1, the participating grades ranged from 3-6 and for Cohorts 2 – 5 the grades ranged from 4 – 6. For the number, grades and sex of participants, and the participating sites in each cohort, see Table 1.
Measures

Demographics. Sex and grades of participants were self-reported.

Stages of Change. The PA stage was measured using questions recommended by Nigg (2002) (Nigg, 2002).  To ensure that participants had the same understanding of regular PA, a definition was given in the questionnaire (see Table 2). The time from of 30 minutes was used in the criterion definition to coincide with the goal or promoting 30 minutes of moderate to vigorous PA during the A+ afterschool program.
Responses were preceded by the definition of regular PA and the question, “Do you do PA as described above?” The response choices were “No, and I do not plan to start regular PA during the next 6 months” (Precontemplation), “No, but I plan to start regular PA during the next 6 months” (Contemplation), “No, but I plan to start regular PA during the next 30 days” (Preparation), “Yes, I have been, but for less than 6 months” (Action), and “Yes, I have been for more than 6 months (Maintenance). The participants were asked to select only one stage that best described their current PA pattern. This measure has been validated in elementary school children with moderate and vigorous PA and is unrelated to mild PA or sedentary behavior (Haas & Nigg, 2009).
Procedures. The University of Hawai’i Committee on Human Subjects, approved this research project. Parental consent forms were sent home with the students. Parents signed and the students returned the consent forms to the afterschool program The paper and pencil surveys were administered in afterschool classrooms by Fun 5 staff who gave a quick explanation and were present to answer any questions. The student participants then completed the surveys themselves in the cafeteria (where the afterschool program was located). Surveys took about 15 minutes to complete and no incentives were provided. 
Statistical analysis. Analyses were completed in SPSS (IBM. Version 20). Frequency analyses were employed to examine overall participant characteristics. Chi-squared tests were conducted to compare the prevalence levels of PA SOC of the 5 cohorts. To ascertain the impact of sex on SOC, an ANOVA was employed.
RESULTS
Cohort Characteristics

For the baseline characteristics, see Table 1.
 Sample sizes per cohort ranged from 188 (cohort 3) to 533 (cohort 1) with about half being female and the majority being in 4th and 5th grade (corresponding to 9 and 10 years old, respectively). As the sites were randomly selected stratified by county, each cohort included at least one site each from the counties of Hawai’i, Kauai, and Maui, and several sites from the county of Honolulu. For information about the distribution of the SOC of PA see Table 3. The SOC distributions are remarkably consistent over time with less than 10% being in precontemplation, less than 10% in contemplation, about 10% in preparation, about 33 % in action, and about 40% in maintenance. There were no sex differences in any cohort and no cohort was different from any other cohort (all Bonferroni corrected p’s>.005; see Table 4).
Comparison of prevalence levels of the PA SOC 

Chi-square tests of independence showed no significant differences in the SOC data between the males and females. Chi-square tests of independence were used to determine if there were any significant differences in the SOC data between the 5 consecutive cohorts. A Bonferrroni correction was applied to account for the number of the performed Chi Squared tests. No significant differences could be found (see Table 4).
DISCUSSION

The goal of this study was to determine the PA SOC prevalence of schoolchildren in Hawaiʻiwho participated in the Fun 5 A+ after school program.  The findings show that overall 74.9% of the participants are in the Action and Maintenance SOC. This finding is consistent with other studies which show a similar distribution (19). Individuals in 3-6th grade report with 77.5% in Action and Maintenance higher SOC than high school children, where about 65% are in Action and Maintenance stage (Nigg & Courneya, 1998), or adults, where only about 40% are in are in Action and Maintenance stage (Kearney, De Graaf, Damkjaer, & Engstrom, 1999; Marshall & Biddle, 2001). These findings using SOC assessments reflect that children tend to be more physically active than adults when measured with accelerometers (Troiano et al., 2008). 
Although there are documented differences in actual PA levels for boys and girls during childhood (Stewart G Trost et al., 2002), the current study does not capture these sex differences using the PA SOC measure. The likely explanation for this lack of difference seen in our data is that boys do more activity beyond criteria which the SOC does not differentiate. The SOC measure does not differentiate amount of activity above the action or maintenance criteria. So, for example, differences of 120 minutes of activity during per day versus 60 minutes per day is not identified using a SOC approach as both would meet the action or maintenance criteria in terms of the amount of activity. However, that is a different scientific research question regarding activity above and beyond the recommendations versus the question of what the prevalence rate is of those children meeting or not meeting PA recommendations. The implications of our results are that there are similar prevalence of boys and girls who do not meet PA guidelines, and for these (irrespective of sex) stage tailored interventions messages would be prudent.

Our findings indicate that there are no significant differences between the 5 consecutive cohorts, which indicate a good reproducibility within the data collected. No trends of increasing or decreasing levels of SOC across the 5 years examined means that the PA promotion efforts for children in Hawaiʻiduring this time period resulted in the maintaining of PA levels. Stronger efforts using evidence-based interventions is recommended to increase the number of children engaging in regular PA. In the same time period, middle (17% in 2005 and 20% in 2007) and high (15% in 2005 and 18% in 2007) school students in Hawaiʻialso showed no major change in the prevalence of meeting PA guidelines (Hawaii Health Data Warehouse, State of Hawaii, 2016). As can be seen from our study, similar findings concerning the percentage for the various SOC for PA could be found for different locations throughout the state Hawaiʻi. This location independent reproducibility lends some confidence that the SOC approach is a viable surveillance tool.
 
The PA SOC are not a pure PA measure per se. Rather, they can be seen as an outcome variable with distinct gradations ranging from no intention to behavioral maintenance (Nigg, 2002). This approach allows a broader outcome of the behavior change process compared to behavior only approaches. Progressing from precontemplation to contemplation (from not intending to intending to change) is a vital step that does not involve overt behavior change. Traditional activity measures would not detect this progress and may incorrectly classify an intervention as unsuccessful. Further the SOC also allow the identification of which variables (mediators) are important at each stage for stage progression. This has direct implications of future intervention development.
SOC can be used as an outcome measure in various ways. The pre-action SOCs (precontemplation, contemplation, & preparation) are below a criterion, calculating % at criterion is feasible which facilitates comparison to previous research, as it is one of the traditional PA outcome measures. Further, the SOC metric is common across behaviors so it can apply to PA, fruit and vegetable consumption, smoking cessation, safe sex behaviors, sun protection behaviors, seatbelt use or any other health behavior with a criterion. This allows comparing 1) if your treatment is equally effective and 2) if various treatments are more or less effective across health behaviors. With using SOC as a common metric across behaviors, the issue of similarity of criteria would need to be addressed. For example, is being physically active for 30 minutes or more on most days of the week on the same “difficulty level” as quitting smoking, or eating five servings of fruits and vegetables a day (Nigg, 2002).
Future Directions

As mentioned in the introduction, PA SOC were used with success previously to implement tailored intervention programs for children and young adults. Most of these applications were based on populations less diverse concerning the ethnic backgrounds compared that in Hawaiʻi. Here we could show that with the majority of the participants being in the Action and Maintenance PA SOC, intervention programs should be matched to SOC to increase SOC progression (Prochaska & Velicer, 1997).  As Marcus et al reported, tailored intervention programs could increase the stage of exercise adoption for most participants (Marcus et al., 1992). Walton et al suggest that based on their findings concerning the SOC for PA for 5th and 6th graders, modified  physical education and health education might increase the physical competence and lead to an increase of the levels of Action and Maintenance (Walton et al., 1999). 
Disease and obesity prevention efforts should identify those at risk of being inactive and also focus on maintaining PA levels in children for both boys and girls to prevent a relapse in earlier stages.
Limitations

SOC among young children are not well studied. During the early developmental stage, time perception can be difficult for young children (Droit-Volet, Meck, & Penney, 2007; Gilliland, Hofeld, & Eckstrand, 1946; Smythe & Goldstone, 1957), which may have an influence on the accuracy of their answers concerning their planned PA in the near future. In addition, the data obtained for analysis were self-reported and may include social desirability bias (Klesges et al., 2004). The SOC criteria was defined as 30 minutes of PA a day to match the Fun 5 program goal to increase PA to 30 minutes during the A+ afterschool program. This is less than the 60 minute per day recommendation (Centers for Disease Control and Prevention, 2013), however, the current purpose was to see if the SOC approach is a potential prevalence indicator which provides practical information thus this limitation is not deemed serious. Another limitation is the fact that in our study a comparison of SOC for PA by grade was not done due to power limitations. Walton et al. found no significant differences when looking at SOC by grade and hypothesize that the interval between the 5th and 6th grade, at least in their study, is not a pivotal point in their observed decline in intention PA (Walton et al., 1999). Participant’s ethnicity was not assessed due to comprehension issues with this concept. Therefore we could not look at ethnic differences of PA in the present study. It has been shown, that children with Samoan or Native Hawaiian background in Hawai‘i are more likely to be overweight or obese (Novotny, Oshiro, & Wilkens, 2013). Another indication of differences concerning PA by ethnicity was found by Belcher et al who reported differences in the amount of PA between overweight non-Hispanic black and overweight Mexican American youths (Belcher et al., 2010). 
Conclusion

For five consecutive years, we were able to show that there is little variation in the PA of the observed children and that the overall PA  comparable to studies with similar age groups from other states in the US and higher than studies on adults (Steptoe, Kerry, Rink, & Hilton, 2001; Walton et al., 1999). The groundwork for future attitudes towards PA is developed in early age. It is important to closely monitor changes in the amount of children’s PA levels. Then, it is vital to apply prevention measures before adulthood for those who are in precontemplation or contemplation stages, and to apply maintenance strategies for children in action and maintenance stages. 
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