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Abstract
Background
Whilst evidence exists for the influence of encouragement on physical activity participation, the diversity of support sources and the type of physical activity examined previously is limited. This study examined the importance of perceived encouragement from parents, siblings/cousins, friends, and schools on participation levels across three time-specific activity opportunities that are available during a school day (after-school physical activities, lunchtime activity, and active transportation to and from school).

Methods
A cross-sectional sample of 12–18 year old high school students (n = 3,471) were recruited from low SES schools within South Auckland, New Zealand and categorised as either Junior (Years 9–11) or Senior (Years 12 & 13) students. Participants reported their physical activity levels and quantity of encouragement received from their parent(s), friend(s), sibling(s)/cousin(s), and school to be active. For each physical activity variable participants were dichotomized as being either "active" or "less active". For each social support source, participants were grouped into either receiving "high" or "low" levels of support. Binary logistic regression analyzes were conducted to calculate odd ratios and 95% confidence intervals.

Results
Low parental support (Juniors, OR: 0.47, 95% CI: 0.38–0.58; Seniors, OR: 0.41, 95% CI: 0.29–0.60) and low peer support (Juniors, OR: 0.61, 95% CI: 0.51–0.74; Seniors, OR: 0.49, 95% CI: 0.35–0.69) were associated with reduced odds of being regularly active after school. For lunchtime activity, low peer support (Juniors, OR: 0.39, 95% CI: 0.32–0.48; Seniors, OR: 0.41, 95% CI: 0.29–0.57) was associated with reduced odds of being categorized as active. While no variables were significantly related to active transportation among senior students, low peer support was associated with reduced odds of actively commuting for Junior students (OR: 0.78, 95% CI: 0.66–0.92). Irrespective of the activity examined, no significant difference was noted for students receiving high support from two parents than students reporting high support from their sole parent in a single parent family.

Conclusion
The importance of encouragement from parents, siblings, friends, and schools on physical activity is dependant on the time-specific activity examined. It is clear that proximal social networks need to be considered during the development of physical activity promotion strategies.


Background
The high school years is a period of life consistently associated with a subsidence in physical activity levels [1–5]. To slow down or reverse this trend, gaining a greater insight into the determinants of youth physical activity is required. Determinant-based frameworks of physical activity have been developed which focus on broad, multilevel, ecological health promotion approaches that work toward understanding the modifiable social and physical environmental determinants of physical activity [6, 7]. Despite the recent upsurge and popularity in studies examining how the physical environment influences physical activity habits, further research into the relative importance of social support from various sources continues to be advocated [8].
Encouragement, role modelling, and logistical support are all examples of social support that have been positively associated with youth physical activity participation [8–18]. Among these elements, however, encouragement may have a longer lasting effect on behaviour change as not only does encouragement act directly on physical activity, but indirectly through its influence on self-efficacy [10, 19], a key psychosocial variable repeatedly found to be associated with physical activity among young people [10, 11, 20–25].
Physical activity research, however, has been focused predominantly on two sources of encouragement – parents and friends – with little consideration of encouragement provided by siblings, extended family members (e.g., cousins), and schools. In New Zealand, living with extended family members is common among certain ethnic groups (e.g., Pacific Islanders) and therefore needs consideration [26]. When parental support has been examined, family type (e.g., no parents, two parent families, and single parent family) has rarely been considered. In 2001, 29% of families with dependent children in New Zealand were single parent families, placing New Zealand only behind America as having the second highest percentage of sole parent families among OCED countries [27]. Considering single parent families are disadvantaged economically and socially when compared to two-parent families [27] examining the influence of family type on youth physical activity levels is warranted. Furthermore, adolescence is a period of life characteristic of increasing independence from families and expanding social networks external to the family environment [28].
While prior studies support the encouragement – physical activity link, the studies have lacked diversity in the range of physical activities examined. Participation in vigorous or moderate-to-vigorous intensity physical activity has typically been examined with little attention directed towards activities undertaken at specific time periods or segments of a school day (e.g., after-school activity, lunchtime activity, before school through active transportation) in which young people can be active. Ecological models, which are holistic and consider both intraindividual and environmental correlates of the targeted behaviour (e.g., physical activity), posit that influencers most proximal to the target group will have the strongest effect on the desired behaviour [7]. Hence, the importance of support from parents, friends, siblings, and schools is likely to be dependent on the location, period of the day, and context of physical activity examined. Initiating this type of investigation, authors of a recent study of Norwegian youth aged 9 or 15 years old concluded that psychosocial correlates of physical activity appear to be location specific, but further examination is warranted to provide further insight. [29].
To overcome the identified gaps in literature, the aim of the current study was to simultaneously examine the importance of perceived encouragement from parents, siblings/cousins, friends, and schools on participation in after-school physical activities, lunchtime physical activity, and engagement in active transportation to and from school.

Methods
Data Collection
The OPIC (Obesity Prevention In Communities) project is an obesity prevention initiative focusing on high school aged students which is being conducted across four countries (Australia, New Zealand, Fiji, and Tonga). Within each country the project is being carried out within a predetermined suburb/neighborhood. The measures and data of this study represent a portion of the variables and data collected from schools participating in the New Zealand aspect of the OPIC project.

Sample
Students were recruited from seven low SES (decile rating of 1 or 2) high schools located in South Auckland, New Zealand. The decile rating, which ranges from 1 (most deprived) to 10 (least deprived), indicates the extent to which the school draws its students from low socioeconomic communities. The response rate varied by school, from 25% up to 78% (school average = 58%). For all schools combined, the original sample surveyed in 2005 was 3,581 (response rate of 53% from 6,827 students) and from these 14 participants (0.4%) were excluded due to not meeting age criteria for inclusion (i.e., 12–18 years old, inclusively) with a further 96 participants (2.7%) excluded as a result of incomplete data. The final sample consisted of 3,471 participants (97% of the original sample) with a mean age of 14.8 ± 1.4 years, and a composition of 48% male, 72% junior students (Years 9–11) and a mix of different ethnicities (Pacific Island descent, 57%; Māori, 20%; European, 12%; Asian/Other, 11%). Written consent was gained from all students. For students aged below 16 years written parental consent was obtained for most students with a small number of parents providing consent orally over the phone. Consent was also gained from the principal of each school.

Measures
Physical activity, perceived encouragement, and demographic variables were collected using an electronic (i.e., personal digital assistant, PDA) self-report questionnaire administered during a scheduled class time. A pilot study of the survey was conducted with four classes, one class at each year level (Year 9 through to Year 12), to examine comprehension level and survey completion time.
Demographic variables
The questionnaire requested information on age, gender, and ethnicity. For ethnicity, participants selected the main ethnic group they identified with from a list of New Zealand relevant ethnic groups. For the purpose of analyzes, students in Years 9, 10, and 11 were grouped as junior high school students, while senior high school students refers to those participants in Years 12 and 13.

Physical activity variables
The questionnaire contained three separate items to assess physical activity in the form of active transportation, activity during lunchtime and activity during the after-school time period. These items were directly replicated from the New Zealand Child Nutrition Survey (CNS) [30], a national survey of physical activity and nutrition among children. The New Zealand CNS survey was based on the Physical Activity Questionnaire for Children (PAQ-C), a questionnaire that has demonstrated acceptable reliability and validity [31–33]. Of the items that comprise the New Zealand CNS, questions that individually examined after-school activity and lunchtime activity were used in this study. Face/content validity of each question was assessed by the authors, and participant comprehension was tested during the piloting of the entire OPIC survey.
For after-school physical activity participants were asked to self-report the number of days (0–5 days) over the previous 5 school days they participated after school in sports, dance, cultural performances, or played games in which they were active. Based on their self-reported level of participation, participants were dichotomized into "active" (i.e., participated in after-school activities on at least 3 school days) or "less active" (i.e., participated in after-school physical activities on 2 or fewer days) groups.
In terms of lunchtime physical activity, participants were asked "over the last 5 school days, what did you do most of the time at lunchtime (apart from eating)". Participants chose one of the following three response options: 'mostly just sat down', 'mostly stood or walked around', or 'mostly played active games'. Based on their self-reported level of participation, participants were dichotomized into "active" (i.e., mostly played active games) or "less active" (i.e., mostly just sat down or mostly stood or walked around) groups.
For active transportation, each participant reported the number of trips he/she made by biking or walking to or from school over the previous 5 school days. Based on their self reported level of participation, participants were dichotomized into "active" (i.e., walked/biked to or from school for at least 5 trips in the previous school week) or "less active" (i.e., walked/biked to or from school for fewer than 5 trips in the previous school week) groups.

Perceived encouragement
Similar to items used in previous studies [10, 34], perceived encouragement from the participant's mother, father, brothers/male cousins, sisters/female cousins, friends, and school was assessed individually using the following question format; "How much does your [support source] encourage you to be physically active or play sports". Participants responded using a 5-point response scale (a lot, some, a little, not at all, don't have/live with my [support source]).
Due to the potential of collinearity to occur between certain support sources, responses for maternal and paternal support were combined into a single independent variable referred to as 'parental encouragement' whilst responses for brother/male cousin and sister/female cousins were combined to form the independent variable of 'sibling/cousin encouragement'.
Based on their survey responses, participants were grouped into 'high' (i.e., reported receiving a lot of encouragement) and 'low' (i.e., reported receiving some to no encouragement) encouragement groups for each support source. The groups were then further divided according to their family structure (e.g., single parent family, two parent family, no parents) which was constructed from the participant's responses to maternal and paternal encouragement questions.
For parental encouragement, participants were classified as either receiving (1) high support from both parents in a two parent family, (2) high support from at least one parent from a two parent family, (3) high support from one parent within a single parent family, (4) low support from both parents within a two parent family, and (5) low support from their sole parent within a single parent family or does not live with his/her parents. In terms of sibling/cousin encouragement, participants were classified into one of three groups; high support from brothers/male cousins or sisters/female cousins, low (but not high) support from either brothers/male cousins or sisters/female cousins, and does not have siblings/cousins. For friend and school support, participants were grouped as either receiving high support or low support for each support source.


Data analysis
Data were analyzed using Statistical Analysis System (SAS) version 9.1 (SAS Institute Inc., Cary, NC, USA), with corrections for any design effects arising from sampling students by class. Using binary logistic regression both univariate and multivariate analyzes were conducted to calculate odd ratios (crude and adjusted, respectively) and 95% confidence intervals. Both univariate and multivariate models were adjusted by sex and ethnicity.
Developing the multivariate model consisted of a two step process. First, the 'proc logistics' procedure in SAS was conducted to identify significant predictor variables based on mutual adjustment of all predictor variables while adjusting for sex and ethnicity also. All predictor variables with a p-value below 0.05 were identified and kept for the final multivariate model. As the variables had not been corrected for cluster sampling during this process, the final model was then tested through the 'Proc surveylog' procedure to calculate adjusted odds ratios (OR's) and 95% confidence intervals (95% CI) that were adjusted by sex and ethnicity and corrected for cluster sampling.


Results
After-school physical activity
Univariate analyzes (Table 1) showed that encouragement from all sources (with the exception of school support for senior students) were significantly associated with frequency of after-school physical activities. After conducting the stepwise process, encouragement from parents (junior students, p < 0.0001; senior students, p < 0.0001) and friends (junior students, p < 0.0001; senior students, p = 0.0001) remained significant across all groups while sibling/cousin support was only significant for junior students (p = 0.0001). As shown in Table 1, these variables remained significant for their respective age groups in the multivariate model once cluster sampling was corrected for.Table 1Univariate and multivariate analysis of perceived support from various sources for participation in after-school physical activity.


	 	Juniors (n = 2,490)
	Seniors (n = 981)

	 	Total n
	% active*
	Univariate model
	Multivariate model
†
	Total n
	% active*
	Univariate model
	Multivariate model
†

	 	 	 	OR (95% CI)‡
	OR (95% CI)‡
	 	 	OR (95% CI)‡
	OR (95% CI)‡

	
                              Parent(s)
                            
	 	 	 	 	 	 	 	 
	High (2/2 parents)
	99
	70.0
	1.0§
	1.0§
	54
	72.2
	1.0§
	1.0§

	High (1/1 parent)
	1007
	62.6
	0.78 (0.47–1.29)
	0.87 (0.53–1.44)
	281
	59.3
	0.56 (0.30–1.06)
	0.62 (0.33–1.16)

	High (1/2 parents)
	456
	55.5
	0.54 (0.43–0.68)
	0.64 (0.50–0.80)
	166
	59.6
	0.58 (0.39–0.86)
	0.68 (0.45–1.01)

	Low (2/2 parents)
	753
	44.1
	0.36 (0.29–0.44)
	0.47 (0.38–0.58)
	390
	42.1
	0.33 (0.23–0.48)
	0.41 (0.29–0.60)

	Low (1/1, no parents)
	175
	41.1
	0.33 (0.24–0.47)
	0.46 (0.32–0.65)
	90
	36.7
	0.25 (0.15–0.44)
	0.31 (0.18–0.55)

	
                              Sibling/Cousin(s)
                            
	 	 	 	 	 	 	 	 
	High
	1241
	67.9
	1.0§
	1.0§
	392
	65.1
	1.0||
	 
	Low
	1095
	46.5
	0.45 (0.39–0.53)
	0.66 (0.56–0.79)
	515
	47.0
	0.54 (0.41–0.73)
	 
	No sibling
	154
	46.8
	0.51 (0.36–0.71)
	0.71 (0.50–1.02)
	74
	45.9
	0.65 (0.39–1.10)
	 
	
                              Friend(s)
                            
	 	 	 	 	 	 	 	 
	High
	986
	70.1
	1.0§
	1.0§
	385
	70.4
	1.0§
	1.0§

	Low
	1504
	48.7
	0.45 (0.38–0.54)
	0.61 (0.51–0.74)
	596
	43.6
	0.40 (0.29–0.54)
	0.49 (0.35–0.69)

	
                              School
                            
	 	 	 	 	 	 	 	 
	High
	1369
	62.3
	1.0§
	 	546
	57.2
	1.0ns
	 
	Low
	1121
	50.9
	0.67 (0.57–0.79)
	 	435
	51.6
	0.85 (0.67–1.08)
	 

*participated in sport, dance, cultural performances, or played active games after school on at least 3 weekdays
† only variable found significant (p <.05) through the stepwise process were included in the final multivariate model
‡ Corrected for cluster effect and controlled for sex and ethnicity
§ p = <.0001; || p = .0003; ns = non-significant



Based on the multivariate models (Table 1) youth who received low parental support were less likely to be considered active after school compared to youth who received high levels of encouragement from both parents. Also, youth who resided in a single parent family but received high support from their sole parent were just as active after school as youth who received high support from two parents. Among junior students with siblings, those who received low support were less likely to be regularly active after-school. Furthermore, low friend support increased the likelihood of not being active after school with reported adjusted OR's of 0.61 (95% CI: 0.51–0.74) and 0.49 (95% CI: 0.35–0.69) for junior and senior students, respectively.

Lunchtime physical activity
Based on univariate analyzes (Table 2), all sources of support (parents, friends, siblings/cousins, and school) were significantly associated with being active at lunchtime for both junior and senior students. After conducting the stepwise process, only perceived friend support was significantly related to lunchtime physical activity levels for both junior (p < 0.0001) and senior (p < 0.0001) students. Parental support (p = 0.01) and school support (p = 0.03) also remained significant for junior students only. As shown in Table 2, these variables, with the exception of school support, remained significant for their respective age groups in the multivariate model once cluster sampling was corrected for. For both junior (OR: 0.39, 95% CI: 0.32–0.48) and senior students (OR: 0.41, 95% CI: 0.29–0.57), the multivariate models show that students reporting low peer support are less likely to be categorized as active (i.e., mostly played active games) compared to those reporting high levels of encouragement from friends. Also, among junior students from two-parent families, those receiving low support from at least one parent are less likely to be active during lunchtime with noted OR's of 0.68 (95% CI: 0.54 – 0.87) for students with low parental support from two-parent families and 0.77 (95% CI 0.59 – 0.99) for students with high support from only one parent from a dual parent family.Table 2Univariate and multivariate analysis of perceived support from various sources for participation in lunchtime physical activity.


	 	Juniors (n = 2,490)
	Seniors (n = 981)

	 	Total n
	% active*
	Univariate model
	Multivariate model
†
	Total n
	% active*
	Univariate model
	Multivariate model
†

	 	 	 	OR (95% CI)‡
	OR (95% CI)‡
	 	 	OR (95% CI)‡
	OR (95% CI)‡

	
                              Parent(s)
                            
	 	 	 	 	 	 	 	 
	High (2/2 parents)
	99
	43.8
	1.0§
	1.0**
	54
	36.3
	1.0¶
	 
	High (1/1 parent)
	1007
	33.3
	0.82 (0.50–1.34)
	0.92 (0.55–1.54)
	281
	31.5
	0.92 (0.50–1.68)
	 
	High (1/2 parents)
	456
	33.1
	0.64 (0.50–0.82)
	0.77 (0.59–0.99)
	166
	26.5
	0.66 (0.44–0.99)
	 
	Low (2/2 parents)
	753
	26.8
	0.51 (0.40–0.65)
	0.68 (0.54–0.87)
	390
	19.7
	0.53 (0.37–0.76)
	 
	Low (1/1, no parents)
	175
	24.6
	0.49 (0.33–0.73)
	0.70 (0.46–1.04)
	90
	17.8
	0.49 (0.26–0.93)
	 
	
                              Sibling/Cousin(s)
                            
	 	 	 	 	 	 	 	 
	High
	1241
	43.3
	1.0§
	 	392
	34.4
	1.0||
	 
	Low
	1095
	26.7
	0.52 (0.43–0.63)
	 	515
	21.2
	0.60 (0.45–0.79)
	 
	No sibling
	154
	26.6
	0.59 (0.39–0.90)
	 	74
	16.2
	0.50 (0.21–1.19)
	 
	
                              Friend(s)
                            
	 	 	 	 	 	 	 	 
	High
	986
	51.8
	1.0§
	1.0§
	385
	39.7
	1.0§
	1.0§

	Low
	1504
	23.9
	0.34 (0.28–0.42)
	0.39 (0.32–0.48)
	596
	17.3
	0.41 (0.29–0.57)
	0.41 (0.29–0.57)

	
                              School
                            
	 	 	 	 	 	 	 	 
	High
	1369
	39.2
	1.0§
	 	546
	30.3
	1.0††
	 
	Low
	1121
	29.7
	0.64 (0.52–0.79)
	 	435
	22.7
	0.71 (0.51–0.98)
	 

* played active games most of the time
† only variables found significant (p <.05) through the stepwise process were included in the final multivariate model
‡ Corrected for cluster effect and controlled for sex and ethnicity
§ p = <.0001; || p=.001; ¶ p = .007; ** p = .02; †† p = .04; ns = non-significant




Active transportation
As shown in Table 3, univariate analyzes identified that only peer support among junior students was significantly associated with frequency of active transportation (i.e., walking/biking at least five times to or from school over a school week). After adjusting for all predictor variables through the stepwise process, friend support (p = 0.005) and school support (p = 0.04) were significant for junior students. No significant variables emerged for senior students, therefore, no multivariate model was tested for this age group. For junior students, the multivariate model, once corrected for cluster sampling, shows that junior students who receive low peer support have a reduced odds (OR: 0.78, 95% CI: 0.66 – 0.92) of undertaking at least 5 trips to or from school by active transportation modes, while low school support was associated with an increased odds of commuting actively on a regular basis (OR: 1.20, 95% CI: 1.02 – 1.40).Table 3Univariate and multivariate analysis of perceived support from various sources for participation in active transportation to and from school.


	 	Juniors (n = 2,490)
	Seniors (n = 981)

	 	Total n
	% active*
	Univariate model
	Multivariate model
†
	Total n
	% active*
	Univariate model

	 	 	 	OR (95% CI)‡
	OR (95% CI)‡
	 	 	OR (95% CI)‡

	
                              Parent(s)
                            
	 	 	 	 	 	 	 
	High (2/2 parents)
	99
	61.6
	1.0ns
	 	54
	55.5
	1.0ns

	High (1/1 parent)
	1007
	59.6
	0.90 (0.62–1.32)
	 	281
	59.3
	1.22 (0.67–2.24)

	High (1/2 parents)
	456
	60.7
	0.97 (0.79–1.20)
	 	166
	53.6
	0.96 (0.68–1.37)

	Low (2/2 parents)
	753
	57.0
	0.85 (0.71–1.03)
	 	390
	49.7
	0.93 (0.68–1.28)

	Low (1/1, no parents)
	175
	61.7
	1.01 (0.74–1.39)
	 	90
	58.9
	1.32 (0.77–2.26)

	
                              Sibling/Cousin(s)
                            
	 	 	 	 	 	 	 
	High
	1241
	61.3
	1.0ns
	 	392
	57.1
	1.0ns

	Low
	1095
	58.8
	0.91 (0.78–1.07)
	 	515
	52.2
	0.89 (0.64–1.24)

	No sibling
	154
	57.1
	0.87 (0.62–1.22)
	 	74
	41.9
	0.62 (0.40–0.96)

	
                              Friend(s)
                            
	 	 	 	 	 	 	 
	High
	986
	63.4
	1.0||
	1.0§
	385
	55.8
	1.0ns

	Low
	1504
	57.7
	0.81 (0.69–0.95)
	0.78 (0.66–0.92)
	596
	51.8
	1.02 (0.77–1.36)

	
                              School
                            
	 	 	 	 	 	 	 
	High
	1369
	58.4
	1.0ns
	1.0¶
	546
	51.3
	1.0ns

	Low
	1121
	61.9
	1.14 (0.98–1.33)
	1.20 (1.02–1.40)
	435
	55.1
	1.21 (0.91–1.61)


* walked/biked to or from school for at least 5 trips over the last 5 school days
† only variables found significant (p < .05) through the stepwise process were included in the final multivariate model
‡ Corrected for cluster effect and controlled for sex and ethnicity
§ p = .004; || p = .01; ¶ p = .03; ns = non-significant





Discussion
This study examined the importance of one form of social support (i.e., encouragement to do physical activity) from four support sources (parents, siblings/cousins, friends, and schools) across three time-specific physical activities (after-school physical activity, lunchtime physical activity, and active transportation to and from school). A key and novel finding of this study was that the importance of encouragement from the various sources was dependent on the time-specific activity examined.
After-school physical activity
In line with prior research [8], we identified that encouragement from parents and friends was a key contributor to youth being active after school irrespective of age cluster. During adolescence, therefore, both parents and friends play an important role in the socialization of teenagers to after school activities. Students who reported receiving high support from at least one parent were just as likely to be active on most days during the after-school period, compared to their peers who received high levels of support from two parents. These findings provide a positive picture that youth from single parent families can be just as active after school as students from two parent families, as long as the available parent provides a high level of encouragement towards his/her offspring. Frequency of after-school activities was also significantly associated with peer encouragement, with students receiving limited support being less likely to be regularly active after school compared to their counterparts receiving higher levels of peer support. In addition, a significant association with sibling/cousin support emerged for junior but not senior students. In particular, among junior students with siblings/cousins, those who received high support were more likely to be active after school. The finding that the importance of sibling/cousin encouragement differed by age lends support to the perspective that during adolescence peers become powerful influencers, more so than family members; a finding similar to those noted in prior research [8, 14, 16]. This is not unexpected, and is likely a natural consequence of young people increasing their independence from families and expanding social networks external to the family environment as they move through adolescence [28]. Examining the sex, age, number of siblings/cousins and types of activities engaged in after-school may, however, help provide further insight into why this association emerged for junior students only.

Lunchtime physical activity
In contrast to the findings for after-school activities, friends emerged as the only consistent source of support associated with lunchtime physical activity levels across both age clusters. This is not unexpected as ecological models postulate that influencers most proximal to the target group will have the strongest effect on the desired behavior. During lunchtime and within a school setting the most proximal social force would be a friend, which explains why students who reported receiving low support from their peers were more likely to sit, stand, or walk around during lunchtime rather than play active games. A significant association with parental support emerged for junior students only, with low parental support from two parent families reducing the odds of their offspring to be considered active during lunchtime. For junior students, therefore, as long as they receive high support from either friends or parents, the probability of engaging in active play during lunchtime increases. The lack of an effect of parental encouragement on senior students is potentially indicative of the higher importance of peer influences with increasing age.

Active transportation
Perceived encouragement to be active was not associated with the regularity of walking or biking to and from school among senior students. For junior students, commuting actively to school was positively associated with friend support but inversely related to school support. The limited findings between perceived encouragement and active transportation is not unexpected as physical environment factors, which have been linked to both active transportation [35] and physical activity in general [36–39], are more likely to impede students undertaking active transport than perceived encouragement. For instance, no matter how much encouragement parents provide to their children to be active, if the family lives too far from school commuting actively is less likely to occur. Considering active transportation occurs outside the home and school environments, examination of social factors at the neighborhood level (e.g., safety, people visible in the neighbourhood, level of neighbour interactions and cohesion) may provide further insight into social influencers on active transportation patterns to and from school.
A particular strength of this study was the large and ethnically inclusive sample. In addition, this study is one of the first to examine the influence of perceived encouragement from various support sources across three time dependent physical activity opportunities that exist within a school day. Also, examining how many parents each participant lived with during a school week allowed the effect of different parental structures (single parent, dual parents, or no parents) to be investigated. The limitations of this study, however, need to be noted. As it was not the purpose of the larger Obesity Prevention in Communities (OPIC) project to obtain a nationally representative sample of youth but rather to over sample for Pacific Island youth with low socioeconomic status, the resulting sample is not representative of the New Zealand youth population. Although the sample composition is similar to that of the New Zealand high school population for gender (approximately 50% females), the sample differed substantially by ethnicity when compared to national statistics. The ethnic composition of the sample was 57% Pacific Island, 20% Māori, 12% European, and 11% Asian and Other compared to 7.6%, 24.5%, 62.4% and 5.0%, respectively, for the New Zealand child population (<15 years old). The generalizability of the findings to the New Zealand youth population must, therefore, be interpreted with some caution. Another limitation is the use of self-report measures [40], an unavoidable limitation as information about participation in specific physical activity contexts (e.g., active transportation) can only be confirmed by this method. Although accelerometers allow examination of physical activity intensity during certain time periods throughout a day, it cannot always distinguish the specific context in which the activity is taking place (e.g., physical activity after school could be due to sports participation or transport related physical activity). Reducing the self-report monitoring period to the week prior to the questionnaire completion day along with recalling frequency of activity during specific time periods, potentially reduce the effect of known associative recall bias of self-reports [40] when compared to longer monitoring frames or when specific duration of physical activities are examined. Although the encouragement questions were based on questions included in prior studies (thereby allowing cross study comparisons), the use of a single question may not accurately capture the complexity of perceived encouragement. Furthermore, school encouragement may have been interpreted differently among participants, in terms of source (e.g., support form head teacher, senior managers/teachers, physical education teachers) and type of encouragement (e.g., supportive school ethos, instrumental support, verbal encouragement). Clarifying the definition of school support is required in future studies. Other limitations include the use of cross-sectional data, which limits the ability to examine the impact of perceived support on the development of physical activity levels during the high school years longitudinally. Also, only one type of perceived support was examined which prevented the impact of overall support on youth activity to be analyzed.


Conclusion
The findings from this study highlight the importance of proximal social networks on youth activity which should be considered when developing policies and programs looking to promote physical activity among young people. The findings also provide further evidence that parents and friends are the key social influencers of physical activity during adolescence. To determine the true effect of school support on adolescent physical activity, further research is required that utilizes more in-depth and specific question(s) to assess school encouragement and the wider school environment that may impact on perceived encouragement (e.g., the school ethos).

Acknowledgements
The authors would like to thank the principals and students of the schools that participated in the OPIC project. Also, the Health Research Council (HRC) of New Zealand provided funding for the OPIC project through the School of Population Health, University of Auckland, and a PhD scholarship for the primary author.

References
1.
Van Mechelen WJ, Twisk WR, Post GB, Snel J, Kemper CG: Physical activity of young people: the Amsterdam Longitudinal Growth and Health Study. Med Sci Sports Exerc. 2000, 32 (9): 1610–1616.

2.
Telama R, Yang X: Decline of physical activity from youth to young adulthood in Finland. Med Sci Sports Exerc. 2000, 32 (9): 1617-1622. 10.1097/00005768-200009000-00015.CrossRef

3.
Kimm SY, Glynn NW, Kriska AM, Barton BA, Kronsberg SS, Daniels SR, Crawford PB, Sabry ZI, Liu K: Decline in physical activity in black girls and white girls during adolescence. N Engl J Med. 2002, 347 (10): 709-715. 10.1056/NEJMoa003277.CrossRef

4.
Klasson-Heggebo L, Anderssen SA: Gender and age differences in relation to the recommendations of physical activity among Norwegian children and youth. Scand J Med Sci Sports. 2003, 13 (5): 293-298. 10.1034/j.1600-0838.2003.00337.x.CrossRef

5.
Anderssen N, Wold B, Torsheim T: Tracking of physical activity in adolescence. Res Q Exerc Sport. 2005, 76 (2): 119-129.CrossRef

6.
Welk GJ: The youth physical activity promotion model: A conceptual bridge between theory and practice. Quest. 1999, 51: 5-23.CrossRef

7.
Spence JC, Lee RE: Toward a comprehensive model of physical activity. Psych Sport Exerc. 2003, 4 (1): 7-24. 10.1016/S1469-0292(02)00014-6.CrossRef

8.
Springer AE, Kelder SH, Hoelscher DM: Social support, physical activity and sedentary behavior among 6th-grade girls: a cross-sectional study. Int J Behav Nutr Phys Act. 2006, 3: 8-10.1186/1479-5868-3-8.CrossRef

9.
Davison KK, Schmalz DL: Youth at risk of physical inactivity may benefit more from activity-related support than youth not at risk. Int J Behav Nutr Phys Act. 2006, 3: 5-10.1186/1479-5868-3-5.CrossRef

10.
Trost SG, Sallis JF, Pate RR, Freedson PS, Taylor WC, Dowda M: Evaluating a model of parental influence on youth physical activity. Am J Prev Med. 2003, 25 (4): 277-282. 10.1016/S0749-3797(03)00217-4.CrossRef

11.
Neumark-Stzainer D, Story M, Hannan PJ, Tharp T, Rex J: Factors associated with changes in physical activity. Arch Pediatr Adolesc Med. 2003, 157 (8): 803-810. 10.1001/archpedi.157.8.803.CrossRef

12.
Cleland V, Venn A, Fryer J, Dwyer T, Blizzard L: Parental exercise is associated with Australian children's extracurricular sports participation and cardiorespiratory fitness: A cross-sectional study. Int J Behav Nutr Phys Act. 2005, 2 (1): 3-10.1186/1479-5868-2-3.CrossRef

13.
Gottlieb NH, Chen MS: Sociocultural correlates of childhood sporting activities: their implications for heart health. Soc Sci Med. 1985, 21 (5): 533-539. 10.1016/0277-9536(85)90037-1.CrossRef

14.
Anderssen N, Wold B: Parental and peer influences in leisure-time physical activity in young adolescents. Res Q Exerc Sport. 1992, 63 (4): 341.CrossRef

15.
Hoefer WR, McKenzie TL, Sallis JF, Marshall SJ, Conway TL: Parental provision of transportation for adolescent physical activity. Am J Prev Med. 2001, 21 (1): 48-51. 10.1016/S0749-3797(01)00314-2.CrossRef

16.
Wold B, Anderssen N: Health promotion aspects of family and peer influences on sport participation. Int J Sport Psych. 1992, 23: 343-359.

17.
Schofield L, Mummery WK, Schofield G, Hopkins W: The association of objectively-determined physical activity behavior between adolescent female friends. Res Q Exerc Sport. 2007, 78 (1): 9-15.CrossRef

18.
McGuire MT, Hannan PJ, Neumark-Sztainer D, Cossrow NH, Story M: Parental correlates of physical activity in a racially/ethnically diverse adolescent sample. J Adolesc Health. 2002, 30 (4): 253-261. 10.1016/S1054-139X(01)00392-5.CrossRef

19.
Biddle S, Goudas M: Analysis of children's physical activity and its association with adult encouragement and social cognitive variables. J Sch Health. 1996, 66 (2): 75-78.CrossRef

20.
Motl RW, Dishman RK, Saunders RP, Dowda M, Pate RR: Perceptions of physical and social environment variables and self-efficacy as correlates of self-reported physical activity among adolescent girls. J Pediatr Psychol. 2007, 32 (1): 6-12. 10.1093/jpepsy/jsl001.CrossRef

21.
Motl RW, Dishman RK, Ward DS, Saunders RP, Dowda M, Felton G, Pate RR: Perceived physical environment and physical activity across one year among adolescent girls: self-efficacy as a possible mediator?. J Adolesc Health. 2005, 37 (5): 403-408. 10.1016/j.jadohealth.2004.10.004.CrossRef

22.
Strauss RS, Rodzilsky D, Burack G, Colin M: Psychosocial correlates of physical activity in healthy children. Arch Pediatr Adolesc Med. 2001, 155 (8): 897-902.CrossRef

23.
Wu TY, Pender N: Determinants of physical activity among Taiwanese adolescents: an application of the health promotion model. Res Nurs Health. 2002, 25 (1): 25-36. 10.1002/nur.10021.CrossRef

24.
Trost SG, Pate RR, Saunders R, Ward DS, Dowda M, Felton G: A prospective study of the determinants of physical activity in rural fifth-grade children. Prev Med. 1997, 26 (2): 257-263. 10.1006/pmed.1996.0137.CrossRef

25.
Wu TY, Pender N, Noureddine S: Gender Differences in the Psychosocial and Cognitive Correlates of Physical Activity Among Taiwanese Adolescents: A Structural Equation Modeling Approach. Int J Beh Med. 2003, 10 (2): 93-105. 10.1207/S15327558IJBM1002_01.CrossRef

26.
Statistics New Zealand: 2001 Census of Population and Dwellings: Pacific Peoples. 2002, Wellington, New Zealand , Statistics New Zealand

27.
Ministry of Social Development: The social report 2006: Te Purongo oranga tangata. 2006, Wellington , Ministry of Social Development

28.
Eccles JS: The development of children ages 6 to 14. The Future of Children. 1999, 9: 30-44. 10.2307/1602703.CrossRef

29.
Ommundsen Y, Klasson-Heggebo L, Anderssen SA: Psycho-social and environmental correlates of location-specific physical activity among 9- and 15- year-old Norwegian boys and girls: The European Youth Heart Study. Int J Behav Nutr Phys Act. 2006, 3.

30.
Parnell W, Scragg R, Wilson N, Schaaf D, Fitzgerald E: NZ Food NZ Children: Key results of the 2002 National Children’s Nutrition Survey. 2003, Wellington , Ministry of Health, 162-172.

31.
Crocker PR, Bailey DA, Faulkner RA, Kowalski KC, McGrath R: Measuring general levels of physical activity: preliminary evidence for the Physical Activity Questionnaire for Older Children. Med Sci Sports Exerc. 1997, 29 (10): 1344-1349.CrossRef

32.
Kowalski KC, Crocker PRE, Faulkner RA: Validation of the Physical Activity Questionnaire for Older Children. Pediatr Exerc Sci. 1997, 9: 174-186.

33.
Kowalski KC, Crocker PRE, Kowalski NP: Convergent validity of the physical activity questionnaire for adolescents. Pediatr Exerc Sci. 1997, 9: 342-352.

34.
Sallis JF, Taylor WC, Dowda M, Freedson PS, Pate RR: Correlates of vigorous physical activity for children in grades 1 through 12: Comparing parent-reported and objectively measured physical activity. Pediatr Exerc Sci. 2002, 14: 30-44.

35.
Dellinger AM: Barriers to Children Walking and Biking to School - United States, 1999. MMWR. 2002, 51 (32): 701-704.

36.
Humpel N, Owen N, Leslie E: Environmental factors associated with adults' participation in physical activity: a review. Am J Prev Med. 2002, 22 (3): 188-199. 10.1016/S0749-3797(01)00426-3.CrossRef

37.
Duncan MJ, Spence JC, Mummery WK: Perceived environment and physical activity: a meta-analysis of selected environmental characteristics. Int J Behav Nutr Phys Act. 2005, 2: 11-10.1186/1479-5868-2-11.CrossRef

38.
Giles-Corti B, Donovan RJ: The relative influence of individual, social and physical environment determinants of physical activity. Soc Sci Med. 2002, 54 (12): 1793-1812. 10.1016/S0277-9536(01)00150-2.CrossRef

39.
Sallis JF, Prochaska JJ, Taylor WC: A review of correlates of physical activity of children and adolescents. Med Sci Sports Exerc. 2000, 32 (5): 963-975. 10.1097/00005768-200005000-00014.CrossRef

40.
Sirard JR, Pate RR: Physical activity assessment in children and adolescents. Sports Med. 2001, 31 (6): 439-454. 10.2165/00007256-200131060-00004.CrossRef



Competing interests
The author(s) declare that they have no competing interests.

Authors' contributions
RS is the principal investigator and DS a co-investigator on the Obesity Prevention in Communities (OPIC) project from which these data were obtained. MH, RS, GS and DS were all involved in survey design and acquisition of data. GS provided guidance regarding the statistical analyzes to be applied. GS and GK assisted with the interpretation of the results. MH developed the first draft of the manuscript while all other authors contributed to the writing of the manuscript.


OEBPS/sidebar.gif





OEBPS/contact.gif





