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Abstract: Worldwide, Indigenous youth face ongoing challenges and inequalities. Increasing our 

understanding of life course patterns in Indigenous youth will assist the design of strategies and 

interventions that encourage positive development. This study aimed to increase understanding of 

resilience and positive development in Indigenous and non-Indigenous youth across Australia and 

the United States of America. The Australian sample comprised 9680 non-Indigenous and 176 Pa-

cific Islander and Aboriginal and Torres Strait Islander peoples. The USA sample comprised 2258 

non-Indigenous and 220 Pacific Islander, Native Hawaiian and Native American/American Indian 

peoples. Data were used to examine how Indigenous background, volunteering, and community 

involvement at average age 15 years (Grade 9) predicted five young adult positive development 

indicators: Year 12 (Grade 12) school completion, tertiary education participation, independent in-

come, paid employment, and intimate relationship formation from age 18 to 28 years. Multilevel 

regression analyses revealed that while Indigenous youth showed slower increases in positive 

young adult development over time, when adjusting for socioeconomic disadvantage, there was a 

reduction in this difference. Moreover, we found that Grade 9 community involvement and volun-

teering were positively associated with young adult development for Indigenous and non-Indige-

nous youth. Findings indicate the importance of addressing structural inequalities and increasing 

adolescent opportunities as feasible strategies to improve positive outcomes for young Indigenous 

adults. 
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1. Introduction 

Historically and contemporarily, Indigenous communities worldwide are disrupted 

and oppressed by colonial policies and attitudes. Among many destructive consequences, 

these policies and attitudes perpetuate inequalities between Indigenous and non-Indige-

nous people, and drive the intergenerational transmission of disadvantage [1,2]. Signifi-

cant consequences for Indigenous youth include loss of identity and culture, higher rates 

of suicide, alcohol consumption, and lower school completion rates [3,4]. 

Citation: Doery, E.; Satyen, L.; 

Paradies, Y.; Rowland, B.;  

Bailey, J.A.; Heerde, J.A.; Renner, H.; 

Smith, R.; Toumbourou, J.W. Young 

Adult Development Indicators for  

Indigenous and Non-Indigenous 

People: A Cross-National  

Longitudinal Study. Int. J. Environ. 

Res. Public Health 2022, 19, 17084. 

https://doi.org/10.3390/ 

ijerph192417084 

Academic Editor:  

Paul B. Tchounwou 

Received: 19 November 2022 

Accepted: 15 December 2022 

Published: 19 December 2022 

Publisher’s Note: MDPI stays neu-

tral with regard to jurisdictional 

claims in published maps and institu-

tional affiliations. 

 

Copyright: © 2022 by the authors. Li-

censee MDPI, Basel, Switzerland. 

This article is an open access article 

distributed under the terms and con-

ditions of the Creative Commons At-

tribution (CC BY) license (https://cre-

ativecommons.org/licenses/by/4.0/). 



Int. J. Environ. Res. Public Health 2022, 19, 17084 2 of 21 
 

 

Adolescence is a fundamental developmental period in life; therefore, further under-

standing of what may be useful to promote healthy development is crucial [5]. Positive 

Youth Development (PYD) theory centers on identifying characteristics of optimal young 

adult development in order to identify strengths, protective factors, and resilience [6]. 

PYD theories have been articulated into the broader population and recently applied to 

Indigenous groups [6,7]. The current study explored PYD indicators among Indigenous 

and non-Indigenous youth in Washington State, USA, and Australia. It also examined 

whether adolescent community involvement and volunteering influence PYD. Finally, in 

line with the existing literature [8,9], it probed the role of socioeconomic disadvantage in 

young peoples’ ability to develop positively. 

1.1. The Positive Youth Development Theory 

PYD theorists argue that given sufficient resources, including high-quality parenting 

and opportunities to engage with school, family, and communities, young people have 

the capacity to thrive and develop positively [5,10]. Traditional indicators of positive de-

velopment include completing education, starting a career, and forming an intimate rela-

tionship. More contemporary indicators include emotional, social, and moral competence, 

self-determination [5,11], and developing an orientation of care for others [12]. However, 

necessary resources and identified indicators (i.e., what is considered “optimal”) of PYD 

have been conceptualized and developed largely within European and Western contexts 

[13]. Most have been developed by societies that have largely colonized traditionally In-

digenous-occupied lands. An important, open question is whether these constructs are 

the most appropriate way to capture optimal PYD indicators, as understood by Indige-

nous communities. Increasingly, research has begun exploring contributing factors and 

pathways of PYD across different cultures. Some of this research focuses on protective 

factors and positive development among Indigenous youth. For instance, Bruner and col-

leagues [5] suggest that indicators of Aboriginal youth development include empower-

ment, traditional culture, wellbeing, and resiliency. Other tools to promote development 

include developing a strong sense of cultural identity and pride [14,15]. 

A small body of research examines common factors that impact PYD for some Indig-

enous youth. This literature suggests the importance of strong cultural connectedness in 

promoting mental health and positive development among Indigenous youth [16,17]. 

Sanders and colleagues [18] found that receipt of PYD support services (e.g., services 

which enhance contextual and personal youth resources) were equally beneficial in terms 

of life satisfaction and education involvement for Māori, Pacific Islander, and Pakeha 

(non-Indigenous) youth, despite baseline group differences in risk and resilience. These 

findings suggest that PYD may function similarly for youth across the three cultural back-

grounds. Similarly, self-esteem and community engagement [5,19] were identified as im-

portant for youth from both Indigenous and non-Indigenous backgrounds. The current 

study adds to the recent literature by examining whether differences in the development 

of PYD exist among Indigenous and non-Indigenous youth. 

1.2. Young Adult Indicators of PYD 

Prior research has identified various indicators that promote positive development, 

including education attainment, strong social relationships, pro-social behavior, pro-so-

cial attitudes, and avoidance of violence and alcohol and drug use [19–21]. It is also clear 

that a positive and secure family positively correlates with life satisfaction [22]. Further, 

Bruner and colleagues [6] identified education involvement as a useful resource to pro-

mote positive development among Aboriginal youth in Australia. Other research in Aus-

tralia has also demonstrated that parents’ education, employment status, and financial 

circumstances can play a crucial role in the positive development of young Indigenous 

Peoples [20]. These findings suggest that more generally, education, relationships, em-

ployment, and financial circumstances are notable factors in promoting positive develop-

ment among young people. Based on the existing literature, we examined five indicators 
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of PYD, including Year 12 completion, paid employment, intimate relationship formation, 

independent income, and tertiary education involvement [18,23,24]. As outlined in the 

ensuing paragraph, we also examined two protective factors of positive development. 

1.3. Community Involvement and Volunteering as Protective Factors 

Community involvement and volunteering have been highlighted as activities that 

can promote the positive development of young people [12,25]. The importance of strong 

community involvement among Indigenous Peoples has been documented in multiple 

studies, as have the continuing detrimental impacts of colonization on engagement with 

culture and community among Indigenous youth [26], and resultant costs to the wellbeing 

of entire communities [27,28]. This literature demonstrates that community involvement 

can enhance wellbeing, alleviate suffering and grief, and ultimately help to address the 

impact of socioeconomic disadvantage [20,26]. Strong community involvement can also 

enhance Indigenous students’ experience and relationship with school [29], and support 

recovery among Indigenous Peoples experiencing mental illness [30]. Further, it can in-

crease access to wider support and resources, enhancing resiliency, wellbeing, and pro-

social outcomes among Indigenous Peoples [30,31]. Crooks et al. [25] also found that en-

gagement in a culturally relevant community program was related to better wellbeing 

outcomes, increased resiliency, and a more developed cultural identity. 

Volunteering has also been established as a predictor of PYD. For example, 

Hutchinson and colleagues [32] examined the role of care orientation (e.g., volunteering, 

belief in the moral order, and civic engagement) in predicting psychosocial adjustment in 

young adulthood. The authors found that involvement in care-oriented activities, includ-

ing volunteering, may predict positive development (e.g., life satisfaction, trust, social 

competence) into young adulthood [12,32]. However, there is also research that suggests 

that there may be some distinctions in protective factors between different cohorts of 

youth. For example, Musick et al. [33] propose that class, religion, gender, ethnicity, and 

race may all impact a person’s capacity to volunteer. Consequently, groups unable to vol-

unteer cannot reap the benefits that volunteering provides, which may contribute to dis-

parities. This needs to be considered when comparing levels of volunteer engagement be-

tween different cultural groups. 

While community involvement has been explored among Indigenous youth and vol-

unteering has been explored among populations more widely, the use of these two con-

structs to promote PYD have not been examined together across Indigenous and non-In-

digenous youth. Therefore, there is a need to better understand the contribution of com-

munity and volunteer involvement for Indigenous youth, and to test what dimensions of 

positive development are enhanced through these factors. To address current gaps in the 

literature, this study tested the hypotheses that: (1) volunteering and community involve-

ment at age 15 years would predict positive development into young adulthood among 

participants aged 18 to 28 years living in either Australia or Washington State, USA and, 

(2) volunteering and community involvement would be similarly predictive of positive 

development among both Indigenous and non-Indigenous youth. 

2. Materials and Methods 

2.1. Design and Participants 

This study combined longitudinal data from both the International Youth Develop-

ment Study (IYDS) and the Young People Our Future (YPOF) study. The combined Aus-

tralian longitudinal sample from the IYDS and YPOF studies comprised 9680 non-Indig-

enous and 176 young Pacific Islander and Aboriginal and Torres Strait Islander peoples. 

The USA sample comprised 2258 non-Indigenous and 220 Pacific Islander, Native Hawai-

ian and Native American/American Indian youth. These samples are representative of the 

Indigenous and non-Indigenous populations in Australia and the USA. Specifically, in the 

USA, the Indigenous populations including the Pacific Islander, Native Hawaiian and 
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Native American/American Indian groups comprise approximately 3% of the overall pop-

ulation and in Australia, the Indigenous populations including the Pacific Islander, and 

Aboriginal and Torres Strait Islander groups comprise approximately 4% of the overall 

population. In comparison, in our study, the Pacific Islander, Native Hawaiian and Native 

American/American Indian comprise approximately 9% of the US sample, and the Pacific 

Islander and Aboriginal and Torres Strait Islander population comprise approximately 

2% of the Australian sample. 

The IYDS is a prospective, longitudinal study that aims to understand the etiology of 

health and social behavior in youth from Victoria, Australia and Washington State, USA. 

For initial recruitment in 2002, a two-stage clustering approach was used. First, this in-

volved utilizing a probability proportionate to grade-level size sampling procedure to 

randomly select private and public schools with grades 5, 7 and 9 (ages 11, 13 and 15) 

[34,35]. Next, one class within each appropriate grade level was randomly selected [35,36]. 

Full details regarding the IYDS participant and school recruitment processes can be found 

in McMorris et al. [36]. For the current study, we analyzed data collected when partici-

pants were in Grade 9. This was in 2002 for the cohort first recruited in Grade 9, in 2004 

for the cohort first recruited in Grade 7, and 2006 for those first recruited in Grade 5. We 

also analyzed available follow-up data for participants from ages 16 to 29 years, which 

were drawn from relevant follow-up waves from 2003 to 2018. 

The IYDS used a single survey administration protocol in Australia and the USA. The 

survey was administered by trained survey staff. At the study outset, written parent con-

sent and participant assent were obtained. During adolescence, the survey was adminis-

tered in school during class time. Following the completion of formal schooling (i.e., in 

late adolescence and young adulthood), the survey was administered online. Participant 

consent was obtained for the young adult surveys. To ensure seasonal equivalence in the 

annual surveys, they were conducted in equivalent seasons (e.g., from May to November 

in Victoria and from February to June in Washington State). 

The YPOF study began in 2017 and recruited Australian adolescents in Grade 8 and 

Grade 10 (ages 14 and 16), across Government, Catholic and Independent schools, in 28 

communities across the states of Victoria, Western Australia, and Queensland [37]. YPOF 

participants were resurveyed in 2019. A two-stage recruitment process ensured a bal-

anced representation across school types. The YPOF sample was recruited following writ-

ten parental consent for participation in all waves of the study, and participant consent 

was again sought at follow up. The survey was primarily delivered online with hardcopy 

versions available to mitigate technology issues or by school request. For this study, we 

analyzed Grade 8 (average age 14 years) and Grade 10 (average age 16 years) YPOF data 

collected in 2017 (wave 1). Combining these cohorts provided a sample of participants 

who were, on average, in Grade 9 and were, on average, aged 15 years. Follow-up data 

was taken from YPOF data collected in 2019 (wave 2) when participants were at an aver-

age age of 17 years. 

2.2. Ethics Approval 

The Deakin University Human Ethics Committee provided an exemption from ethics 

approval for this analysis as it draws on de-identified data collected from existing studies 

that have previously been granted relevant ethics approvals. Original ethics approval was 

provided by the Deakin University Ethics in Human Research Committee for the collec-

tion of YPOF data, and both the Royal Children’s Hospital and The University of Mel-

bourne Human Ethics in Research Committee for the Australian arm of the IYDS. Ethics 

approval was granted by the University of Washington Human Subjects Institutional Re-

view Board for the USA arm of the IYDS. 

2.3. Measures 

In both studies, longitudinal data were collected using an adapted version of the 

Communities That Care (CTC) youth survey [35,36]. The CTC survey was reviewed and 



Int. J. Environ. Res. Public Health 2022, 19, 17084 5 of 21 
 

 

adjusted to be developmentally appropriate as the samples aged through adolescence and 

into young adulthood. To achieve data harmonization across studies, relevant YPOF con-

structs were matched to the closest corresponding IYDS construct. Data from the two cor-

responding constructs were combined under a newly generated variable. Tables A1–A4 

provide details of the variables selected from the different waves of the IYDS and YPOF 

studies to be combined into the current analysis. Below is a summary of measures and an 

example question for each construct. 

2.3.1. Demographics 

Demographic variables included age, sex (male [0] or female [1]), Indigenous status, 

and state location (Washington, Victoria, Western Australia, or Queensland) of respond-

ents. We recoded state as Australia (1) and Washington (0), and included study YPOF (1) 

and IYDS (0). To form the Indigenous status variable, the race and ethnicity measure was 

utilized. Race and ethnicity were measured differently in the USA arm of the IYDS com-

pared to the Australian arm and the YPOF. In the USA, respondents were asked ‘What 

best describes your racial background?’. Response options included White, Black or Afri-

can American, American Indian/Native American or Alaskan Native, Asian, Native Ha-

waiian or other Pacific Islander. In the Australia arm of the IYDS, respondents were asked 

‘What do you consider yourself to be?’. Response options included African, Aboriginal or 

Torres Strait Islander, Spanish, Asian, Pacific Islander, Australian. In the YPOF, partici-

pants were asked ‘Are you or your family Aboriginal or Torres Strait Islander?’ (Yes [1] 

or no [0]). To generate an overall Indigenous variable, participants who identified as 

American Indian/Native American, Alaskan Native, Native Hawaiian, or other Pacific Is-

lander or Aboriginal and/or Torres Strait Islander were coded as 1; participants who iden-

tified as any other ethnicity/race were coded 0 (reference group). 

2.3.2. Outcome Variables: PYD Indicators 

To evaluate PYD age-trends, indicators were combined by selecting appropriate 

questions at different longitudinal assessment points after the baseline age of 15. Year 12 

completion (coded yes = 1, no = 0) was set to zero for respondents that were still in sec-

ondary school or at older ages who did not complete secondary school. An example of 

how Year 12 completion was measured in the Australian arm of the IYDS was by asking 

in the post-secondary school years “What is the highest level of secondary school you 

have completed?” Response options included Year 8 or below, Year 9 or equivalent, Year 

10 or equivalent, Year 11 or equivalent, and Year 12 or equivalent. The Australian Year 12 

equivalent in the USA is referred to as Grade 12. Students in Year 12 or Grade 12 are gen-

erally between the ages of 17 and 18 years. Questions on paid work were included at all 

age points. An example of how paid work was measured in the YPOF was asking “Are 

you working (in a paid job)?” and recoded to have two response options (paid work—0 

no, 1 yes). Intimate relationships were indicated differently by questions about sexual in-

tercourse (have you ever had sex?) in the secondary school years, and by asking about 

relationships in the post-secondary years. An example of how intimate relationship was 

measured in the Australian and USA post-school years in the IYDS was by asking “Are 

you currently or have you ever been in a romantic or intimate relationship with some-

one?”. Responses were recoded to indicate current intimate relationship status: no (0, ref-

erence group) or yes (1). Income was indicated by earning above $100 per week (recoded 

yes = 1, no = 0). An example of how income was measured in the Australian and USA 

arms of the IYDS was by asking “What is your usual take home, weekly income from all 

sources of support?”, with response options above $100 recoded as income. Tertiary edu-

cation was assessed as currently studying or previous completion of a certificate (voca-

tional) or degree tertiary course (coded no = 0, yes = 1) and was set to zero while attending 

secondary school. Across Australia and the USA and different waves of the studies, ter-

tiary education refers to one or more of the following educational qualifications: Technical 

and Further Education (TAFE), Apprenticeship/Traineeship, University, College, 
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Graduate Diploma/Certificate, Bachelor’s Degree, Postgraduate Degree, Certificate 

Course or Advanced Diploma/Diploma. An example of how tertiary education was meas-

ured in the Australian arm of the IYDS was “What courses or degrees have you studied 

since secondary school? What is the current status of this course/degree?” Response op-

tions included Apprenticeship/Traineeship, Graduate diploma/certificate, Bachelor’s de-

gree, and Postgraduate degree. 

2.3.3. Adolescent Predictors 

Community involvement was measured using two sub-constructs: opportunity for 

pro-social involvement, which consisted of five items, and reward for pro-social involve-

ment, which consisted of three items. Responses to all items are measured on a scale from 

1 (NO!), 2 (No), 3 (Yes) and 4 (YES!) and averaged to form one measure of community 

involvement. An example of one item is “My neighbours notice when I am doing a good 

job and let me know about it.” Volunteering was measured using three items (1) “In the 

past 12 months have you spent any time doing voluntary work through an organization 

or group?”, (2) “How often in the past 12 months did you volunteer?”, and (3) “How often 

have you done volunteer work to help other people, such as helping out as hospital or 

raising money for charity?”. The three items were merged to form a new variable with 

participant scores including Never (1), Once (2), Twice (3), 3–4 times (4), and More than 5 

times (5). 

2.3.4. Control Variables 

Parent education was measured as the average of the mother’s and father’s highest 

level of education (completed—below secondary school (1), secondary school (2), post-

secondary education (3)). Government school was measured based on the school sector 

the respondent attended at baseline: (1) Public or Government school or (0) Independent 

private, Religious private, Independent, or Catholic. Urbanicity was coded in both Aus-

tralian datasets using the local government area (LGA) of the respondents’ school at base-

line. For the USA arm of the IYDS, urbanicity was based on County. Each County or LGA 

was then classified as Urban (0), Regional (1), or Rural (2). 

2.4. Statistical Analysis 

All analyses were performed using STATA SE software, Version 15.1 (StataCorp, Col-

lege Station, TX, USA). Power analyses show the sample is sufficient to identify small 

effect size differences of 0.35 standard deviation units. For both the IYDS and YPOF data, 

the relevant variables, including exact age, Indigenous status, community involvement, 

volunteering, parent education, urbanicity, and school sector, were coded for participants 

in average Grade 9 (refer to Table 1). Data were organized into a long file format with 

exact age, follow-up year, and the five adult development indicators coded at each wave 

that longitudinal data was available starting at age 16 years in the IYDS, and age 17 years 

in the YPOF. Multilevel mixed-effects models clustered at the individual level were used 

to analyze age trends in each of the five indicators separately. An additional indicator 

averaging across the five positive development indicators was calculated at each age to 

capture overall positive development (refer to Table 2). An interaction term tested 

whether age trends for the indicators differed for the Indigenous compared to the non-

Indigenous sample. Model building progressed in three stages: (1) an unadjusted model 

including only age and an age x Indigenous interaction term, (2) partially adjusted—

model 1 supplemented with demographic and socioeconomic predictors and (3) fully ad-

justed—model 2 supplemented with adolescent protective factors and their interactions 

with Indigenous status. Maximum likelihood estimation was used to fit linear models 

with predictors specified as random effects. The covariance matrix was based on the iden-

tity option specifying all variances as equal, and all covariances to be 0. By combining the 

IYDS and YPOF samples, sample sizes were increased at some ages. However, not all ages 
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were represented in both datasets, creating some data that were missing by design, which 

can be treated as missing at random (MAR). To handle this, data imputation was used to 

evaluate bias due to missingness. 

3. Results 

3.1. Predictor and Control Variables at Age 15 

The demographic information for the Indigenous and non-Indigenous samples in the 

USA and Australia are summarized in Table 1. Results showed that the average age of all 

the participants was 14.90 years. In Australia, a higher percentage of Indigenous youth 

attended a government school (72.27%) compared with non-Indigenous youth (57.87%). 

There was no observable difference in the USA, with 95.00% of Indigenous youth attend-

ing a government school compared to 95.93% of non-Indigenous youth. On average, In-

digenous participants in Australia scored higher on the community involvement variable 

than non-Indigenous participants. In contrast, non-Indigenous participants scored higher 

on average on community involvement than the Indigenous participants in the USA. Sim-

ilar findings were identified for the volunteering involvement variable. In Australia, In-

digenous participants scored higher, but in the USA, non-Indigenous participants scored 

higher. In terms of education level, in Australia and the USA, a higher percentage of non-

Indigenous participants’ parents had a tertiary education level than the parents of the In-

digenous participants. Finally, in Australia, a slightly higher percentage of non-Indige-

nous participants (58.13%) lived in urban areas compared to Indigenous participants 

(55.68%). This contrasts with the USA, where a higher percentage of Indigenous partici-

pants (65.45%) resided in urban areas compared to the non-Indigenous participants 

(58.41%). 

Table 1. Sample description predictor variables at average Grade 9. 

 Australia USA Total Total 

Variable Indigenous 
Non- 

Indigenous 
Indigenous 

Non- 

Indigenous 
Indigenous 

Non- 

Indigenous 
Whole sample 

Sample size 176 9680 220 2258 396 11,938 12,334 

Age 
Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE 

14.67 0.08 14.86 0.01 15.12 0.04 15.07 0.01 14.92 0.04 14.90 0.01 14.90 0.01 

Community 2.63 0.08 2.59 0.01 2.49 0.06 2.62 0.02 2.55 0.05 2.60 0.01 2.60 0.01 

Volunteering 2.29 0.17 2.06 0.02 2.17 0.11 2.63 0.04 2.22 0.10 2.27 0.02 2.17 0.02 

 %  %  %  %  %  %  %  

Female 61.36 54.18 51.36 52.83 55.81 53.93 53.99 

Govt school 72.27 57.87 95.00 95.93 87.12 65.07 65.78 

Parent education  

Primary 51.14 40.57 12.27 11.29 29.55 35.03 34.85 

Secondary 30.68 26.22 65.91 50.53 50.25 30.82 31.44 

Tertiary 18.18 33.21 21.82 38.18 20.20 34.15 33.70 

Regionality  

Urban 55.68 58.13 65.45 58.41 61.11 58.18 58.28 

Regional 18.75 19.09 14.55 14.48 16.41 18.22 18.16 

Rural 25.57 22.78 20.00 27.10 22.47 23.60 23.56 

3.2. The Age Increase in Positive Adult Development Indicators 

The first analysis involved examining each young adult indicator (Year 12, tertiary 

education, income, paid work, and intimate relationship) separately to determine how 

indicators change with age when controlling for structural disadvantage, and considering 

the protectiveness of both community and volunteer involvement. Table 2 (derived from 

Table 3) shows the change in the positive indicators from age 18 years to age 28 years for 

the Indigenous sample. Table 2 avoids numerically comparing Indigenous and non-
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Indigenous youth to highlight Indigenous developmental strengths, in awareness that de-

velopmental differences arise from complex causes. 

When controlling for structural disadvantage and accounting for the effects of com-

munity and volunteering, the growth in tertiary education and intimate relationships 

were significantly larger among Indigenous youth compared to non-Indigenous youth. 

Averaged together, the positive indicators among the Indigenous sample increased from 

55.54% at age 18 years to 62.32% at age 28 years. In comparison, the positive indicators 

among the non-Indigenous cohort increased on average from 54.40% at age 18 years to 

63.32% at age 28 years. Model fit statistics are presented in Table 3 and reveal the fully 

adjusted Model 3 was a better fit than the more parsimonious Model 1. 

Table 2. Positive indicators among Indigenous youth at age 18 and age 28 after controlling for struc-

tural disadvantage and other predictors. 

Positive Indicator Age 1 Age 2 

 18 years 28 years 

Year 12 completion 22.84% ^ 78.83% # 

Tertiary education 46.92% ^ 60.83% ^ 

Income 70.03% ^ 87.27% # 

Paid work 61.62% ^ 72.77% # 

Intimate relationship 34.36% ^ 52.34% ^ 

Total achieved (of five) 55.54% ^ 62.32% # 

Standard error 0.02 0.02 
1 ^ Indicates that Indigenous youth scored higher than the non-Indigenous youth after controlling 

for structural disadvantage and other predictors (see Table 3). # Indicates that non-Indigenous youth 

scored higher than the Indigenous youth after controlling for structural disadvantage and other 

predictors (see Table 3). 2 We have included the unadjusted estimates of rates at average age 18 and 

28 years for the Year 12 indicator.  

Table 2 findings were derived from mixed-effect multilevel regression models per-

formed to estimate the age trend parameter in positive adult development indicators sep-

arately, and to predict the average in both Indigenous and non-Indigenous samples across 

the follow-up years (2003–2019). The results of this analysis are summarized in Table 3. 

The unadjusted model (Model 1) showed that positive development increased signifi-

cantly with age, and that this increase was significantly less for Indigenous youth. 
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Table 3. A mixed-effect multilevel regression model predicting average achieved on the five posi-

tive indicators. 

Predictors 
Model 1 Model 2 Model 3 

(Partially Adjusted) (Fully Adjusted) 

 Coefficient Coefficient Coefficient 

Age 0.047 *** 0.014 *** 0.014 *** 

Indigenous 0.098 0.137 ** 0.124 

Age × Indigenous −0.009 *** −0.007 ** −0.007 ** 

Female - 0.019 *** 0.018 *** 

Follow-up Year - −0.030 *** 0.030 *** 

YPOF  −0.581 *** −0.587 *** 

Australia  0.206 *** 0.209 *** 

School location (comparator-urban)    

Regional - 0.002 0.001 

Rural - −0.004 −0.006 

Government School - −0.039 *** −0.037 *** 

Parent education (comparator-less than secondary)    

Secondary completion - 0.021 *** 0.020 *** 

Post-secondary education - 0.024 *** 0.020 *** 

Community at age 15 - - 0.012 *** 

Indigenous × community at age 15 - - 0.003 

Volunteering at age 15 - - 0.005 ** 

Indigenous × volunteering at age 15 - - 0.002 

LL 1440.107 2520.153 2535.828 

df 6 15 19 

AIC 2868.214 5010.307 −5033.655 

BIC −2823.693 −4899.005 −4892.673 

** = p < 0.01, *** = p < 0.001; LL = Log Likelihood, df = Degrees of Freedom, AIC = Akaike’s Infor-

mation Criterion, BIC = Bayesian Information Criterion. 

Results from Model 2 (see table 3) revealed that the lower age trend among Indige-

nous youth remained significantly lower compared to the non-Indigenous youth, but was 

reduced when accounting for disadvantage and demographic indicators. The variables 

Female, Parent secondary education, and Parent post-secondary education all signifi-

cantly increased adult positive development, while Follow-up Year and Government 

School predicted significant reductions. 

3.2.1. Hypothesis Testing 

The results from Model 3 revealed that community and volunteering involvement 

were associated with a significant increase in positive adult development. This model fur-

ther showed that the interaction between community involvement and positive develop-

ment, and the interaction between volunteering and positive development, were not sig-

nificantly different for Indigenous and non-Indigenous youth.  

3.2.2. Predictors  

Finally, model 3 revealed that several predictors remained significant from Models 

1 and 2. These included Age, Female, Follow-up Year, YPOF, Australia, Government 

School, Parent secondary education, and Parent post-secondary education. Therefore, our 

models demonstrated that while there was a difference in adult positive development be-

tween the two groups of youth, it increased for both the Indigenous and non-Indigenous 

youth and that this growth in development was impacted by several predictors. 
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4. Discussion 

This study reports the first longitudinal, cross-national study that examined age 

trends in young adult development indicators among Indigenous and non-Indigenous 

youth. Although it was identified that Indigenous youth showed slower increases in pos-

itive young adult development over time, when adjusting for socioeconomic disad-

vantage, there was a reduction in this difference. These findings are consistent with PYD 

theory [5,23], and with prior studies that found Indigenous developmental disadvantage 

to be explained by higher socioeconomic disadvantage [8,9] These findings further high-

light the continuing adverse impacts of colonialism and social and economic exclusion on 

the developmental potential of Indigenous individuals. 

In line with the hypotheses, we found that community involvement and volunteering 

were positively associated with young adult development for Indigenous and non-Indig-

enous youth. Effects were significantly larger in the Australian samples relative to Wash-

ington State. As per our second hypothesis, volunteering and community involvement 

were similarly predictive of positive development among both Indigenous and non-In-

digenous youth (Table 3, Model 3). However, we still observed some developmental dis-

advantage among the Indigenous cohort, despite controlling for structural disadvantage 

and considering community and volunteer involvement. This may be explained through 

other experiences including racism, which the current study did not measure. Experiences 

of racism remain prevalent today, breeding inequalities between Indigenous and non-In-

digenous youth in both Australia and the USA [38,39]. 

The two development markers we identified with a greater increase among the In-

digenous sample were intimate partner formation and tertiary education. To date, the de-

velopmental marker of intimate relationship formation has been largely ignored in the 

literature. Instead, the extant literature has focused more on the importance of family and 

individual pro-social relationships in healthy development [27,40]. The importance of 

family, community, kinship, social networks, and interdependent relationships have been 

noted as contributing factors to the survival of Indigenous Peoples, despite ongoing colo-

nial policies and practices [2]. Our findings strengthen the case for the importance of close 

relationships in the positive development of both Indigenous and non-Indigenous youth. 

Encouraging the formation of healthy close relationships may be warranted as a strategy 

to reduce inequalities and structural disadvantages that Indigenous Peoples continue to 

experience. Further research is required to better understand the protectiveness of inti-

mate relationships for Indigenous and non-Indigenous youth. 

Previous literature has shown how school completion can enhance healthy adult de-

velopment [41], and provide a valuable space for delivering intervention and prevention 

programs [40]. Further findings demonstrate that school dropout can predict delinquent 

behavior [42]. There is also literature that highlights the use of scholarships, funded place-

ments, and pathway programs to reduce structural inequalities among Indigenous and 

non-Indigenous youth within higher education [43]. Therefore, while higher education 

may be a useful tool to enhance positive development for some, additional support and 

resources should be made available. Indeed, our findings that Indigenous youth had a 

higher involvement in tertiary education may help encourage further exploration into the 

role of tertiary education as a protective factor for Indigenous and non-Indigenous youth. 

Importantly, when discussing the benefits of tertiary education, we must also 

acknowledge the complexity of expecting Indigenous Peoples to engage in mainstream 

education, which is primarily dominated by Western worldviews that undermine Indig-

enous knowledges [44]. While not within the scope of the current study, a more extensive 

discussion around the need to promote Indigenous education sovereignty is required [45]. 

We must further examine how to diminish structural disadvantages and utilize tertiary 

education involvement to enhance positive development among Indigenous youth. Simi-

lar suggestions have been made by Azzopardi and colleagues [46] who argue that through 

enhancing health outcomes among Indigenous adolescents, health equity on a larger scale 

may begin to be achieved. 
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The literature suggests that positive community experiences such as engaging with 

community members can help promote healthy development among young people [47]. 

The protectiveness of community engagement for young Indigenous Peoples has been 

previously reported in the USA [48] and Australia [49]. This literature postulates that 

greater engagement with, and positive influence from, the community is significantly as-

sociated with positive psychosocial functioning, resiliency, and positive adult develop-

ment among young Indigenous Peoples [49]. The current findings, which show that com-

munity engagement is not differentially related to positive adult development for Indig-

enous youth, are consistent with these prior studies and extend them by adding a com-

parative analysis. Our findings suggest that enhancing community involvement is an im-

portant component of PYD programs for Indigenous and non-Indigenous youth. For In-

digenous youth, such programs should be developed and implemented under the leader-

ship of Indigenous communities, given their distinct cultural experiences and needs. 

The findings of the present study demonstrate a positive association between volun-

teering and adult development. This is consistent with prior literature demonstrating that 

care-orientated behaviors and attitudes during adolescence significantly enhance positive 

development and adjustment in young adulthood [5,12,32]. Past studies, however, have 

not established whether this finding extends to youth from diverse backgrounds. There-

fore, our study, which focuses on both Indigenous and non-Indigenous youth volunteer 

involvement, is particularly significant. Strachan and colleagues [50] provided some in-

sight into the use of care to promote positive development among Indigenous youth in 

Canada. Participants highlighted the importance of care, including showing concern for 

others and caring for themselves (self-improvement) in their experience of positive devel-

opment. Although there is a distinction between volunteering (spending time or money 

helping people or organizations) and caring behavior, both fit within the broader concept 

of care-orientated activities. Therefore, our findings add to the conclusions of Strachan 

and colleagues [50] and Hutchinson and colleagues [12] by demonstrating how care-ori-

entated behavior can enhance PYD among both Indigenous and non-Indigenous youth. 

Of course, the ability to volunteer may be impacted by personal resources, socioeconomic 

status, race, and class [33]. Therefore, although our findings suggest that volunteer en-

gagement may be a valuable tool to promote healthy development, we also acknowledge 

that some young people may have limited capacity or opportunity to volunteer. To over-

come this to some extent, more opportunities to engage in volunteering and care-orien-

tated activities at schools, in community groups, and within sports teams need to be cre-

ated for all groups. Importantly, these initiatives should be Indigenous-led. 

Strengths and Limitations 

The current study has several strengths, including a longitudinal design and large 

population samples of students surveyed using common measures. The IYDS used 

matched recruitment and survey methods cross-nationally, and the survey has demon-

strated longitudinal and cross-national validity [36,51,52]. The use of pre-existing data 

also minimized the research burden on Indigenous communities. 

There are some limitations of the current study which merit consideration when in-

terpreting the findings. First and most importantly, both the IYDS and YPOF were de-

signed by non-Indigenous researchers to assess health and social behavior among youth 

broadly, based on theories founded in Western, post-colonial approaches to science and 

knowledge. For example, we chose the PYD theory because of the lack of existing research 

on this framework with Indigenous youth, however other theories, including self-deter-

mination, may be preferred by some Indigenous communities [53]. We acknowledge that 

the PYD theory is unlikely to fully represent healthy development as experienced or un-

derstood by many Indigenous Peoples and communities. For example, although educa-

tional engagement and completion predict PYD and resilience for both Indigenous and 

non-Indigenous youth [18], as mentioned earlier, we must acknowledge the complexity 

of current education systems. Potential differences in the meaning of survey questions 



Int. J. Environ. Res. Public Health 2022, 19, 17084 12 of 21 
 

 

and other factors that may be relevant to Indigenous youth (opportunity to engage with 

Indigenous culture, discrimination, the ongoing impact of colonization) [7,18] were not 

measured. It is to be noted that, in the analysis of the data for this study, Indigenous re-

searchers were consulted and have contributed to and co-authored this manuscript. Over-

all, positive development studies must consider measuring a range of alternative factors, 

including cultural engagement and discrimination. 

Some other limitations should be noted. The PYD indicators were constructed from 

different measures in the IYDS and YPOF studies, reducing the sensitivity to examine im-

portant issues such as employment quality and satisfaction. Other aspects of individual 

context and personal characteristics (e.g., self-worth and positive identity) linked to the 

transition to adulthood were omitted here [54]. Gender was measured on a binary scale 

and did not capture transgender or non-gender-conforming individuals. Our study con-

sisted of a sample of Australian youth drawn from Victoria, Western Australia, and 

Queensland, and a sample of youth drawn from Washington State, USA; the results may, 

therefore, not apply to youth more broadly in Australia and the USA.  

To assess the effect of missing data, chained regression equations generated 20 da-

tasets using multiple imputation in STATA. The results suggested that findings were ro-

bust to missing data. The 95% confidence interval (CI) for the imputed model estimates 

(N = 14,496) encompassed the non-imputed estimates reported in Table 3, Model 3 (Age × 

Indigenous: Coefficient = −0.006, CI −0.011 to −0.002, p = 0.003. Community at age 15: Co-

efficient = 0.012, CI 0.006 to 0.018, p < 0.001. Indigenous x community at age 15: Coefficient 

= −0.003, CI −0.035 to 0.030, p = 0.877. Volunteering at age 15: Coefficient = 0.005, CI 0.002 

to 0.009, p = 0.002. Indigenous x volunteering at age 15: Coefficient = −0.002, CI −0.018 to 

0.015, p = 0.846). 

5. Conclusions 

The theory of PYD is often referred to when explaining or interpreting the healthy 

transition from adolescence to adulthood. While this theory has been unpacked and ex-

plored cross-nationally, the extant literature explores the theory among Indigenous youth 

to a limited extent. Indigenous Peoples globally continue to experience inequalities and 

disadvantages as promoted through colonization. While reducing these inequalities and 

disadvantages is an extensive process, we hope our study can contribute positively to this 

process by providing insight into predictors of positive development among Indigenous 

youth. However, while we have shown that volunteer and community engagement work 

similarly to promote healthy development for both Indigenous and non-Indigenous 

youth, we have not explored unique markers or predictors of development as understood 

by Indigenous communities. Therefore, we suggest that future research be conducted 

closely with Indigenous communities to reach an enhanced understanding of these 

unique predictors. We also recommend that schools, community organizations, and poli-

cymakers in the USA and Australia consider the possible usefulness of volunteer and com-

munity engagement in promoting healthy development. 

We found that Indigenous youth showed slower increases in positive development 

over time compared to non-Indigenous youth. However, when controlling for socio-eco-

nomic disadvantage, the difference in the growth of young adult development between 

Indigenous and non-Indigenous youth was reduced. Therefore, removing socioeconomic 

inequalities is crucial to support Indigenous youth. Further, the strength of association 

between volunteering and community engagement and positive adult development were 

not significantly different in the two groups. Through our findings, we support the argu-

ments made by several researchers. These include Sanders and colleagues [18] who high-

lighted the importance of education engagement for Indigenous youth; Dudgeon and col-

leagues [51] who acknowledge the importance of pro-social relationships for Indigenous 

youth; Hawkins and colleagues [5] who revealed the protectiveness of volunteer involve-

ment; and Kenyon and Carter [48], who reported on the protectiveness of community en-

gagement. 
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There is an immediate need to work collaboratively with Indigenous Peoples and 

other marginalized communities to accurately recognize their needs and opinions regard-

ing what is considered healthy and positive development. These conversations with com-

munity should guide future research and policy development. Such research will aid our 

understanding of how to enhance Indigenous youth development in line with a compre-

hensive set of factors relevant to Indigenous communities. 
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Appendix A 

Table A1. Indigenous Status. 

Variable Study Question Response Options Coding 

Indigenous 

Status 

YPOF 
‘Are you or your family Aboriginal or 

Torres Strait Islander?’ 
Response options: Yes, No 

Indigenous = yes (1) or 

non-Indigenous (0) 

IYDS (AUS) ‘What do you consider yourself to be?’ 

Response options: African, Aborigi-

nal or Torres Strait Islander, Spanish, 

Asian, Pacific Islander, Australian. 

Indigenous = Aboriginal 

or Torres Strait Islander 

(1) or non-Indigenous (0) 

IYDS (USA) 
‘What best describes your racial back-

ground?’ 

Response options: white, black or Af-

rican American, American In-

dian/Native American or Alaskan 

Native, Asian, Native Hawaiian or 

other Pacific Islander, Other 

Indigenous = American 

Indian/Native American 

or Alaskan Native, Native 

Hawaiian or other Pacific 

Islander (1) or non-Indig-

enous (0) 
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Table A2. Dependent variables. 

Variable Study Year Wave 
Average 

Age (Years) 
Question Response Options Coding 

Intimate 

relationship 
YPOF 2019 Wave 2 17 

Have you ever had sex? 
0, No 

1, Yes 
Intimate relationship = 1 

 

IYDS (AUS) 
2003 Wave 2 16 

IYDS (USA) 

IYDS (AUS) 

2010 Wave 7 21 
Are you currently or have your ever been in a romantic 

or intimate relationship? 

1, Never 

2, Yes, but not in the past 12 months 

3, Yes in the past 12 months but not currently, 

4. Yes, currently 

Intimate relationship = 4 
IYDS (USA) 

IYDS (AUS) 

2012 Wave 8 23 
Are you currently or have your ever been in a romantic 

or intimate relationship? 

1, Never 

2, Yes, but not in the past 12 months 

3, Yes in the past 12 months but not currently, 

4. Yes, currently 

Intimate relationship = 4 
IYDS (USA) 

IYDS (AUS) 

2014 Wave 9 25 
During the past 12 months, have you been in a romantic 

or intimate relationship?  

−8, Not applicable 

−6, Refused 

−5, Logical skip 

1, No  

2, Yes, but not currently, 

3, Yes, currently 

Intimate relationship = 3 
IYDS(USA) 

IYDS (AUS) 

2018 Wave 10 29 What is your current marital status? 

1, Single, never married 

2, Engaged 

3, Married 

4, Living with partner, not married 

5, Divorced 

6, Widowed 

Intimate relationship = 2, 3, or 4 
IYDS(USA) 

Year 12 comple-

tion 
YPOF 2019 Wave 2 17 

What is your schooling status? 

1, In school 

3, Home-school 

5, Vocation school 

6, University/college 

7, TAFE 

8, Working 

9, Other 

Year 12 completion = 6 

 

IYDS (AUS) 

2003 Wave 2 16 
IYDS (USA) 

IYDS (AUS) 

2010 

2012 

2014 

2018 

Wave 7 

Wave 8 

Wave 9 

Wave 10 

21 

23 

25 

29 

What is the highest level of secondary school you have 

completed? 

1, Year 12 or equivalent 

2, Year 11 or equivalent 

3, Year 10 or equivalent 

4, Year 9 or equivalent 

5, Year 8 or below 

6, Other 

Year 12 completion = 1 
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IYDS (USA) 

2010 

2012 

2014 

2018 

Wave 7 

Wave 8 

Wave 9 

Wave 10 

21 

23 

25 

29 

What is the highest level of education you have com-

pleted? 

1, Not applicable  

2, Grade 9 

3, Grade 10 

4, Grade 11  

5, Grade 12 

6, GED certificate  

7, Some technical or vocational school 

8, Some college  

9, Two-year college graduate 

10, Four-year college graduate 

11, Some postgraduate 

12, Post college or professional degree 

13, Other 

Year 12 completion = 5, 6, 8 to 12 

Tertiary 

(current or com-

pleted) 

YPOF 2019 Wave 2 17 
What year level are you in or what other kinds of stud-

ying are you doing? 

1, Year 9 

2, Year 10 

3, Year 11 

4, Year 12 

5, Course at TAFE college, 

6, Apprenticeship/Traineeship 

7, Other  

Tertiary education = 5, 6, or 7 

 

IYDS (AUS) 

2003 Wave 2 16 What is your schooling status? 

1, In school  

3, Home-school 

5, Vocation school 

6, University/college 

7, TAFE 

8, Working 

9, Other 

Tertiary education = 6 or 7 
IYDS (USA) 

IYDS (AUS) 

IYDS (USA) 
2010 Wave 7 21 

What courses or degrees have you studied since sec-

ondary school? 

What is the current status of this course/degree? 

Apprenticeship/Traineeship 

Graduate diploma/Certificate 

Bachelor Degree 

Post Graduate Degree 

 

Still doing it, Completed, Deferred, Discontin-

ued 

Tertiary = Yes (1) to Still doing it or 

Completed  any of the four course 

options. 

IYDS (AUS) 

IYDS (USA) 
2012 Wave 8 23 

What courses or degrees are you studying currently? 

What courses or degrees have you completed since sec-

ondary school? 

Apprenticeship/Traineeship 

Graduate diploma/Certificate 

Bachelor Degree  

Post Graduate Degree  

Advanced Diploma/Diploma 

Certificate course 

Other 

Tertiary = Yes (1) to Still doing it or 

Completed any of the four course 

options. 
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Still doing it, Completed, Deferred, Discontin-

ued 

IYDS (AUS) 

2014 

2019 

Wave 9 

Wave 10 

25 

29 

What best describes your current educational status? 

0, Not currently studying 

1, Part-time student 

2, Full-time student 

3, Other 

Tertiary = 1 or 2  

IYDS (USA) 
What is the highest level of education you have com-

pleted, since secondary school? 

0, Not applicable 

1, Refused 

2, Apprenticeship/Traineeship 

3, Graduate diploma/certificate 

4, Bachelor degree 

5, Post graduate degree  

6, Advanced Diploma/Diploma 

7, Certificate course 

8, Other 

9, I have not completed study since secondary 

school 

Tertiary = 2, 3, 4, 5, 6, or 7 

Paid work 

YPOF 2019 Wave 2 17 Are you working (in a paid job)? 

1, No and I am not looking for work 

2, No, but I am looking for work 

3, Yes, I am working part-time/casually 

4, Yes, I am working full-time 

Paid work = 3 or 4 

IYDS (AUS) 

2003 Wave 2 16 
On average, over the school year, how many hours per 

week do you work in a paid job? 

1, None 

2, 5 or less 

3, 6–10 

4, 11–15 

5, 16–20 

6, 21–25 

7, 26–30 

8, 31 or more 

Paid work = 2 or higher 
IYDS (USA) 

IYDS (AUS) 2010 

2012 

Wave 7 

Wave 8 

21 

23 

What is your current source of income (paid employ-

ment)? 

0, No 

1, Yes 
Paid work = 1 

IYDS (USA) 

IYDS (AUS) 

2014 Wave 9 25 
What is your current source of income (paid employ-

ment)? 

−8, Not applicable 

−7, Don’t know 

−6, Refused 

0, No 

1, Yes 

Paid work = 1 
IYDS (USA) 

IYDS (AUS) 

2019 Wave 10 29 
What is your current source of income (paid employ-

ment)? 

0, No 

 

1, Yes 

Paid work = 1 
IYDS (USA) 
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Independent in-

come 

YPOF 2019 Wave 2 17 
During an average week, how much money do you get 

from a job or other work? 

1, None 

2, $1–$40 

3, $41–$100 

4, $101–$250 

5, $251 or more 

Independent income = 4 or 5 

IYDS (AUS) 

2003 Wave 2 16 
During an average week, how much money do you get 

from a job or other work? 

1, None 

2, 1$1–10 

3, $11–20 

4, $21–$35 

5, $35–50 

6, $51–75 

7, $76–125 

8, $126 or more 

Independent income = 7 or 8 
IYDS (USA) 

IYDS (AUS) 

2010 Wave 7 21 
What is your usual take home, weekly income from all 

sources of support? 

1, $0 

2, $1–$50 

3, $51–$100 

4, $101–$150 

5, $151–$200 

6, $201–$250 

7, $251–$300 

8, $301–$400 

9, $401–$500 

10, $501 or more 

Independent income = 4, 5, 6, 7, 8, 9, 

or 10 IYDS (USA) 

IYDS (AUS) 

2012 Wave 8 23 
What is your usual take home, weekly income from all 

sources of support? 

1, $0 

2, $1–$50 

3, $51–$100 

4, $101–$150 

5, $151–$200 

6, $201–$250 

7, $251–$300 

8, $301–$400 

9, $401–$500 

10, $501-$600 

11, $601–$800 

12, $801–$1000 

13, $1001 or more 

Independent income = 4, 5, 6, 7, 8, 9, 

10, 11, 12, or 13 IYDS (USA) 

IYDS (AUS) 

2014 

2019 

Wave 9 

Wave 10 

25 

29 

What is your usual take home, weekly income from all 

sources of support? 

1, $0 

2, $1–$50 

3, $51–$100 

4, $101–$150 

5, $151–$200 

Independent income = 4 or more  
IYDS (USA) 
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6, $201–$250 

7, $251–$300 

8, $301–$400 

9, $401–$500 

10, $501–$600 

11, $601–$800 

12, $801–$1000 

13, $1001–$1200 

14, $1201–$1400 

15, $1401–$1600 

16, $1601–$1800 

17, $1801–$2000 

18, $2001 or more 

Table A3. Independent variables. 

Variable Study Year Wave Average Age Question Response Options Coding 

Community involve-

ment 

YPOF 
2017 

 

2002 

 

2004 

 

2006 

Wave 1 

 

Wave 1 (oldest cohort) 

 

Wave 3 (middle cohort) 

 

Wave 4 (oldest cohort) 

15 

 

13 

 

15 

 

17 

“There are people in my neighbourhood who are proud of me when I do 

something well” 

“There are people in my neighbourhood who encourage me to do my 

best”  

“My neighbours notice when I am doing a good job and let me know 

about it” 

“Which of the following activities for people your age are available in 

your community?’ 

• Sports teams, scouting, youth groups, community service 

• There are lots of adults in my neighbourhood I could talk to about 

something important 

1, NO! 

2, no 

3, yes 

4, YES! 

Responses from the 4 items were averaged 

to form an overall community involvement 

scale (range 1–4) 

IYDS 

(AUS) 

IYDS 

(USA) 

Volunteering 

YPOF 2017 Wave 1 15 
“How often have you done volunteer work to help other people, such as 

helping out as hospital or raising money for charity?” 

1, Never 

2, Once 

3, Twice 

4, 3–4 times 

5, More than 5 times 

Overall volunteering was recoded on a scale 

from 1–4 

IYDS 

(AUS) 

2002 

 

2004 

 

2006 

Wave 1 (oldest cohort) 

 

Wave 3 (middle cohort) 

 

Wave 4 (oldest cohort) 

13 

 

15 

 

17 

“In the past 12 months have you spent any time doing voluntary work 

through an organisation or group?” 

“How often in the past 12 months did you volunteer?” 

“How often have you done volunteer work to help other people, such as 

helping out as hospital or raising money for charity?”. 

1, Never 

2, Once 

3, Twice 

4, 3–4 times 

5, More than 5 times  

The items were combined, and overall vol-

unteering was recoded on a scale from 1–4 

IYDS 

(USA) 
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Table A4. Control variables. 

Variable Study Year Wave Average Age Question Response Option Coding 

Parent education YPOF 2017 Wave 1 15 

What is your mother’s/female guardian’s high-

est level of education? 

 

What is your father’s/male guardian’s highest 

level of education? 

0, I don’t know 

1, Didn’t complete high school (year 12) 

2, Completed high school (year 12) 

3, Has a degree from a university  

Education level averaged across both parents and coded on 

3-point scale. Completed (1) less than secondary school, (2) 

secondary school, (3) post-secondary school 

 

IYDS 

(AUS) 

2002 

 

2004 

 

2006 

Wave 1 (oldest cohort)  

 

Wave 3 (middle cohort)  

 

Wave 4 (oldest cohort) 

13 

 

15 

 

17 

Parent report of highest education completed 

for both parents 

Grade 7 or less; Grade 8; Grade 9; Grade 10; Grade 

11; GED; High School Graduate/Year 12; Some Trade 

or Business School; AA Degree; Some College; Col-

lege Graduate; Postgraduate Degree (MA/PHD); 

Other (specify) 

Education level averaged across both parents Completed (1) 

less than secondary school, (2) secondary school, (3) post-

secondary 
IYDS 

(USA) 

Government School YPOF 2017 Wave 1  15 School ID number Not applicable 

Participants were categorised into a school classification 

based on school ID. We recoded this to be (1) Public or Gov-

ernment school or (0) Independent private, Religious pri-

vate, Independent, or Catholic. 

 

IYDS 

(AUS) 

2002 

 

2004 

 

2006 

Wave 1 (oldest cohort) 

 

Wave 3 (middle cohort) 

 

Wave 4 (oldest cohort) 

13 

 

15 

 

17 

School ID number Not applicable 

Participants were categorised into a school classification 

based on school ID. We recoded this to be (1) Public or Gov-

ernment school or (0) Independent private, Religious pri-

vate, Independent, or Catholic. IYDS 

(USA) 

Urbanicity 

YPOF 2017 Wave 1 15 School location (local government area) Not applicable 
LGA was coded as either urban (1) or regional (2) based on 

the Australian Bureau of Statistics  

IYDS 

(AUS) 

2002  

 

2004 

 

2006  

Wave 1 (oldest cohort)  

 

Wave 3 (middle cohort)  

 

Wave 4 (oldest cohort) 

13 

 

15 

 

17 

School location (local government area) Not applicable 
LGA was coded as either urban (1) or regional (2) based on 

the Australian Bureau of Statistics 

IYDS 

(USA) 

2002  

 

2004 

 

2006 

Wave 1 (oldest cohort)  

 

Wave 3 (middle cohort)  

 

Wave 4 (oldest cohort) 

13 

 

15 

 

17 

School location (sector) Not applicable 

Categories used were urban and urban fringe, large and 

small towns, and rural areas. These categories were based 

upon the US National Center for Education Statistics school-

level definitions of urban city, towns, and rural areas. We 

recoded this as (1) urban or (2) regional. 
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