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Growing Up in New Zealand Now We Are 12

1. Introduction

A summary of the Growing Up in New Zealand study and the 12-year data collection wave (DCW),

including data collection, methodology, and cohort description, can be found in the Introduction &
Methodology reports.

2. What do we know about puberty?

Puberty is a dynamic period of hormonal and physical development whereby a child’s body
transitions to an adult body capable of reproduction. During puberty, increased production of gonadal
hormones, such as androgens, oestrogens, and progesterone, drives the development of secondary
sex characteristics (1-4). This typically includes growth spurts (increased height), skin changes (e.g.,
pimples, acne, oily skin), changes to body odour, growth of axillary (armpit) and pubic hair, and the
darkening of genitals (3-7). Most males will also develop deeper voices, become more muscular, begin
growing facial hair, and their genitalia will become enlarged (3-4, 7-8). Meanwhile, most females will
develop breasts, their hips will broaden, and they will start menstruating (3-4, 7, 9). Consequently,
Growing Up in New Zealand investigated young people’s experiences of puberty according to sex

assigned at birth.

The age at which puberty occurs depends on complex interactions between factors such as sex,
genetics, endocrine regulation, nutrition, and physical activity (6). Most females and males begin
puberty between the ages of 8-13 and 9-14, respectively (10), and nearly 50% of females in Aotearoa,
New Zealand start menstruating before attending high school (11). Puberty is a significant transitional
period for many young people and can impact numerous psychosocial outcomes (1, 12-14). In
particular, early puberty can sometimes create a gap between biological and social maturity,
potentially resulting in unrealistic expectations of young people and related mental health issues,
regardless of sex at birth (1, 12). Early-maturing females are typically at increased risk of these
outcomes (15), and early puberty may also exacerbate the effects of discriminatory ethnic stereotypes
experienced by some Maori and Pacific young people (1). However, early puberty does not always have
negative consequences and may result in young people being perceived with higher regard in some
contexts (1). Attitudes towards puberty are, therefore, contextually dependent and can impact young
people’s feelings about the changes their bodies are undergoing. Thus, young people must be

supported to navigate puberty in a positive and healthy way.

In addition to sex assigned at birth, Growing Up in New Zealand also investigated how young
people’s experiences of puberty differed according to self-reported ethnicity. Previous research has
suggested that Maori and Pacific young people reach puberty earlier than Europeans (2). Several

studies have also demonstrated that puberty typically begins earlier and progresses faster among
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females who experience greater early-life adversity (16). In particular, recent evidence has suggested
that females born in neighbourhoods of concentrated ethnic and economic privilege are less likely to
experience early puberty than females born in neighbourhoods of concentrated disadvantage (17).
Therefore, a young person’s ethnicity may affect pubertal timing, justifying why it was important for

Growing Up in New Zealand to investigate the topic in relation to ethnicity.

Puberty and poor access to period products are associated with lower school attendance,
engagement, and participation in extracurricular activities (13). Accordingly, the Ministry of Education
has introduced a new programme called lkura/Manaakitia te whare tangata, providing free period
products in schools’ (13, 18). The programme currently serves 2130 schools and kura nationwide,
representing approximately 96% of estimated menstruating students (13). Phase 1 of the programme
was rolled out in June 2021, with Phase 2 beginning in early 2022. The Growing Up in New Zealand 12-
year DCW coincided with the end of Phase 1 and the beginning of Phase 2, when access to and the
availability of period products in schools may have been less extensive, limiting our results'

applicability to the programme’s current state.

Asking the Growing Up in New Zealand cohort about puberty allowed us to estimate puberty
stages among 12-year-olds in Aotearoa, New Zealand and examine early and late development trends.
We also captured young people's feelings about the processes their bodies are undergoing, providing
insights that can inform a more inclusive Relationships and Sexuality Education (RSE) curriculum.
Females were also asked about their access to free period products at school, giving insight into the

success of lkura/Manaakitia te whare tangata.

3. What can Growing Up in New Zealand add?

This report will examine young people’s experiences of puberty using data from the 12-year DCW
of the Growing Up in New Zealand longitudinal study. We investigated the cohort's pubertal
development at aged 12 to determine whether this differed by sex assigned at birth or self-reported
ethnicity. We also explored how young people felt about the changes happening to their bodies,
highlighting the diverse experiences of young people according to their sex and ethnicity. This report
also describes the average age of first menstruation and use of free period products in schools among

females who reported they had begun menstruating by aged 12.

' Ikura/Manaakitia te whare tangatais currently offered to all levels of state and state-integrated schools and kura in New Zealand
(13). Most young people in the Growing Up in New Zealand cohort were in Year 7 and 8 during the 12-year DCW.
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4. Research questions

Two main questions were addressed in this report.

Research Question 1: What proportion of 12-year-olds have begun puberty, and does this

differ by sex or ethnicity?

Research Question 2: How are 12-year-olds feeling about the changes to their bodies with the

onset of puberty, and does this differ by sex or ethnicity?

5. Key findings on puberty from the 12-year interviews

Puberty questions were answered by 97.2% of young people in the Growing Up in New Zealand
study, with a total of n=2231 males and n=2145 females responding to at least one of the

pubertal development questions.

The mean age of the cohort when these questions were asked was 12 years and four months,
with approximately 30-40% of the cohort reporting that some aspects of puberty were

underway.

Almost half (45.6%) of all 12-year-old females had begun menstruating, and the mean age of

first menstruation was 11.1 years (median 11 years).

Over 41% of females who had started menstruating at aged 12 reported using free period
products from school at least once (n=406/979), and 8% had used them often or during every
period (7=79/979). However, 58.5% of females (n=573/979) who had begun menstruating had

never used free period products from school.

The mean puberty score for males was 1.77 (SD+0.54) and 2.48 (SD+0.68) for females,
indicating that females were typically further along in their pubertal development than males

at aged 12.

More female participants were in the mid-, late-, and post-pubertal stages of pubertal
development than male participants at aged 12, indicating that females in Aotearoa, New

Zealand, typically progress through puberty earlier than males, as expected.

The proportion of male young people in the pre-pubertal category was lower for Maori (18.9%,
n=78/412), Pacific (13.7%, n=56/408) and Asian (19.8%, n=71/359) young people compared to

European (23.1%, n=284/1229).
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e For female participants, over 30% of Maori (31.6%, n=197/624) and Pacific (32.0%, n=155/485)
young people were in the late-pubertal category compared to 21.6% of European

(n=309/1437).

e The most common feelings reported to describe changes due to puberty were ‘not interested’
(42.1%), ‘positive’ (35.3%), and ‘nervous’ (22.0%), while the least common feelings reported

were ‘angry’ (3.4%), ‘upset’ (4.2%), and ‘scared’ (5.5%).

e The two most frequently reported feelings by both sexes were ‘not interested’ and ‘positive’.

This was followed by ‘excited’ for males (17.5%) and ‘nervous’ for females (23.7%).

e Nearly three times as many females (20.5%) reported feeling ‘embarrassed’ about puberty

compared to males (7.0%).

e The least frequently reported feelings were the same for all sexes. However, feelings with a
negative tone tended to be reported more frequently by females than males. These included

‘scared’, ‘upset’, and ‘angry’.

e The overall patterns of most and least frequently reported feelings were consistent across all
ethnic groups. However, Pacific young people also frequently reported feeling ‘proud’ about

puberty (21.0%).

e Feelings such as ‘proud’, ‘annoyed’, and ‘embarrassed’ in both sexes tended to increase in
proportion as puberty progressed. However, feelings such as ‘nervous’ decreased in

proportion among male participants as puberty progressed.

5

@ Growing Up in New Zealand 2023



Growing Up in New Zealand Now We Are 12

6. Measuring puberty

As a child-centric study, Growing Up in New Zealand asked young people themselves about
pubertal development using questions from Petersen et al.’s study of pubertal status (4). The cohort
was asked about growth spurts, skin changes, and body hair development in the armpit and/or pubic
areas, regardless of their sex at birth. Females (sex assigned at birth) were also asked about breast
development and menstruation, whilst males (sex assigned at birth) were asked about voice changes
and facial hair growth. Additionally, females who indicated that they had begun menstruating by aged
12 were asked how regularly they accessed free period products at school through the Ministry of

Education’s new programme, lkura/Manaakitia te whare tangata (13, 18).

Responses to these questions informed the development of a mean puberty score and a Puberty
Category Score (PCS) based on that described by Pompéia et al. (19), whereby each young person was
assigned to one of the five Tanner stages of pubertal development (see Appendix 1 section 2.3 for score

derivation) (7). PCSs are described according to sex assigned at birth and self-reported total response

ethnicity (see the Ethnic and Gender Identity report for details on ethnic group derivation).

The cohort was also asked to select how they felt about the changes to their bodies from a
randomised list of twelve options: proud, excited, worried, scared, embarrassed, positive, nervous,
annoyed, not interested, upset, angry, and confused. They were allowed to select up to three response

options. Differences in feelings are described according to sex assigned at birth, ethnicity and PCS.

7. Puberty findings
7.1.Research question 1: What proportion of 12-year-olds have begun
puberty, and does this differ by sex or ethnicity?

7.1.1. Individual puberty items

Puberty questions were answered by n=4376/4500 (97.2%) young people, with a total of n=2231

males and n=2145 females responding to the pubertal development questions.

Figure 1 shows the age distribution of the cohort when these questions were asked. The mean age
of the cohort was 12.30 years (SD+0.27 years) or 147.6 months, and there was no difference in mean

age between male and female young people (male - 148 SD+3.2 months, female - 148 SD+3.3 months).
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Figure 1. Age distribution of the cohort during the 12Y DCW (N=4500).

Both male and female participants answered questions about growth spurts, skin changes, and
body hair development in the armpit and/or pubic areas. Nearly 40% (39.9%, n=1745/4376) of the
cohort stated that their growth spurt was ‘definitely underway’, over 30% (30.7%, n=1344/4376) said
they had ‘started’ to grow body hair, and approximately one-third reported they had ‘started’ to
observe changes to their skin (32.9%, n=1439/4376). As expected, some differences were observed
between male and female participants, with more females reporting having growth spurts underway
(male - 35.8%, n=799/2231; female 44.1%, n=946/2145). For body hair growth, the greatest proportion
of males was in the ‘just started’ category (34.4%, n=768/2231), whilst the greatest proportion of
females was in the ‘definitely underway’ category (32.5%, h=698/2145). More males also stated that
changes to their skin had ‘not started’ (42.0%, n=938/2231), compared to over a third of females who

reported they had ‘just started’ (34.2%, n=733/2145).

Males were asked an additional two questions about the deepening of their voice and whether
they had begun to grow facial hair. Over half of all males reported that they had ‘not yet’ observed any
voice changes (57.1%, n=1277/2231), and almost 70% (69.7%, n=1555/2231) reported their facial hair

had ‘not yet’ started growing.
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Females were asked additional questions about breast development and menstruation, with
approximately 40% of all females stating that breast development was ‘definitely underway’ (40.2%,
n=862/2145) and 45.6% reporting they have had at least one period (7=979/2145). They were then
asked, ‘How old were you when you first menstruated, or had your first period?’ and the mean age of

first menstruation was 11.1 years (median 11 years).

Note that the proportions calculated in this section include those who did want to answer one or
more of the questions. There was less than 10% refusal for all of these questions, except for the body
hair question, where 13.6% of young people refused (/7=597/4376), and the breast development
question, where 16.7% of females (7=359/2145) refused (see Appendix 1, section 2.4 for a breakdown of

refusal rates for this topic and whether they differed by sex, ethnicity, or area level deprivation).

Females were also asked, ‘How often have you used free period products (pads or tampons) from
school?’. Over 41% of females who had started menstruating at aged 12 reported using free period
products from school at least once (41.5%, 1=406/979), and 8% had used them often or during every
period (8.1%, n7=79/979). However, 58.5% of females (7=573/979) who had begun menstruating had

never used free period products from school, despite being offered universally.

7.1.2. Mean Puberty Score + Puberty Category Score

To assess pubertal development, a mean puberty score and Puberty Category Score (PCS) were
derived for males and females (see Appendix 1 Section 2.3 for score derivation). The male mean
puberty score was 1.77 (SD+0.54), with the greatest proportion of males scoring 1.4 (15.2%; Figure 2).
In contrast, the female mean puberty score was 2.48 (SD+0.68), with the greatest proportion of

females scoring 3.2 (11.3%; Figure 3).
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Figure 2. Distribution of male mean puberty scores at aged 12 (n=1916).
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Figure 3. Distribution of female mean puberty scores at aged 12 (n=1593).

9

@ Growing Up in New Zealand 2023



Growing Up in New Zealand Now We Are 12 Oo ),

The PCS and corresponding Tanner stages demonstrated a similar pattern, with more female
participants in the mid-, late-, and post-pubertal stages of development than male participants at
aged 12 (Figure 4 & Figure 5). In particular, no males were in the post-pubertal group, compared to
n=45 female participants. These results suggest that females in Aotearoa, New Zealand, typically

progress through puberty earlier than males, as expected (2).

709
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Figure 4. Frequency of male participants in each Tanner stage of pubertal development at aged 12
(n=1993).
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Figure 5. Frequency of female participants in each Tanner stage of pubertal development at aged 12
(n=1640).

7.1.3. Puberty Category Score by ethnicity

When we compared PCSs by self-reported ethnicity, differences were observed according to sex
assigned at birth (Figure 6 & Figure 7). The proportion of male young people in the pre-pubertal
category was lower for Maori (18.9%, n=78/412), Pacific (13.7%, n=56/408) and Asian (19.8%,
n=71/359) young people compared to European (23.1%, 7=284/1229). Despite the numbers being small,
a greater proportion of Pacific young people were in the late-pubertal category (10.8%, 7=44/408)
compared to European (3.0%, /7=37/1229). For female participants, the biggest differences were
observed in the mid- and late-pubertal categories. In the mid-pubertal category, there was a greater
proportion of European young people (28.7%, n=410/1431) compared to both Maori (18.9%, n=118/624)
and Pacific (10.3%, n=50/485) participants. There were also over 30% of Maori (31.6%, n=197/624) and
Pacific (32.0%, n=155/485) female young people in the late-pubertal category compared to European
(21.6%, n=309/1431). Asian female participants had similar proportions for both mid- and late pubertal
categories to Maori and Pacific ethnic groups. Note there were no differences in the proportion of male
and female young people within each of the self-reported ethnic groups. There was also no difference

in mean age for each of the ethnic groups.

1
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" The ‘total response’ classification system allows individuals to be counted in all the ethnic groups they identify with. This means
that row percentages presented in this graph may be greater than 100%. The Sole European variable was derived and used in
these analyses due to the high number of young people who identified as European and the significant overlap between European
and other ethnicities. MELAA + Other were also combined as there were small numbers of young people in these two ethnic groups
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Figure 6. Proportion of male participants in each Tanner stage of pubertal development by self-reported
ethnicity* (n=1993).
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* The ‘total response’ classification system allows individuals to be counted in all the ethnic groups they identify with. This means
that row percentages presented in this graph may be greater than 100%. The Sole European variable was derived and used in
these analyses due to the high number of young people who identified as European and the significant overlap between European
and other ethnicities. MELAA + Other were also combined as there were small numbers of young people in these two ethnic groups
who answered these questions.

Figure 7. Proportion of female participants in each Tanner stage of pubertal development by self-reported
ethnicity* (n=1640).
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7.2. Research question 2: How are 12-year-olds feeling about the
changes to their bodies with the onset of puberty, and does this
differ by sex or ethnicity?

7.2.1. Overall feelings

Young people were asked to ‘Click on one to three words that best describe how you feel about
changes that might be happening in your body?’. Approximately 98.7% (1=4440/4500) of the cohort
responded to this question, with only 7=60 missing responses for this section. A further 11.3%
(n=503/4440) of participants did not want to name a feeling. As a result, a total of 7=3937 responses

were included in these analyses.

The most common feelings reported were ‘not interested’ (42.1%, 7=1657/3937), ‘positive’ (35.3%,
n=1390/3937), and ‘nervous’ (22.0%, 7=867/3937), while the least common feelings reported were
‘angry’ (3.4%, n1=134/3937), ‘upset’ (4.2%, n=166/3937), and ‘scared’ (5.5%, 1=215/3937). These
feelings are represented in Figure 8, where the size of each word is proportional to the frequency at

which the feeling was

reported. scacsANNOYEd
umetP03|t|ve
Not mterested

Nervous
ExcitedProud
Embarrassedy

* Font size is proportional to the frequency of report.

Figure 8. Feelings about puberty at 12 years of age* (n=3937).

7.2.2. Feelings by sex

The proportions of those who did not want to name their feelings were similar for both sexes
(male - 12.0%, n=274/2286; female - 10.3%, n=229/2214). The two most frequently reported feelings by
both sexes were ‘not interested’ (male - 40.9%, n1=934/2286; female - 32.7%, n=723/2214) and
‘positive’ (male - 32.2%, n=737/2286; female - 29.5%, 7=653/2214). This was followed by ‘excited’ for
males (17.5%, n=399/2286) and ‘nervous’ for females (23.7%, n=525/2214). More than twice as many
females reported feeling ‘annoyed’ than males (male - 8.1%, 7=186/2286; female - 20.8%,
n=461/2214). Additionally, nearly three times as many females reported feeling ‘embarrassed’ about

puberty compared to males (male- 7.0%, n=161/2286; female - 20.5%, /7=453/2214).
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The least frequently reported feelings were the same for both sexes. However, feelings with a
negative tone tended to be reported more frequently by females than males. These included ‘scared’,

‘upset’ and ‘angry’, as illustrated in Figures 9A and B.

A
9 Scared

F’roud
Excited v

Not interested
Positive~

NewousWDrried )
Worried

*  .wy/Annoyed
Excited NEervous

* Font size is proportional to the frequency of
report.
[] n

# Sex was determined by the young person’s
sex assigned at birth. 0 S I I V e

Embarrassed
Confused

Figure 9. Feelings about puberty at 12 years of age*, by sex* (n=3937). A) Male B) Female.

7.2.3. Feelings by self-reported ethnicity
Like the above findings, ‘not interested’, ‘positive’, and ‘nervous’ were the most frequently
reported feelings about puberty across all ethnic groups (Table 1). However, Pacific young people
reported feeling ‘proud’ about puberty (21.0%, 7=134/639) more than other ethnic groups. There were
no major differences in the words used to describe the three least frequently reported feelings.
However, a greater proportion of Pacific young people reported both ‘scared’ and ‘angry’ feelings

compared to sole European (Table 1).
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Table 1. Feelings about puberty at 12 years of age, by total response ethnicity* (n=3937).

Words that best describe feelings about puberty 7 (%)

Maori Pacific Asian MELAA+Other Sole European
n=866 n=639 n=578 n=130 n=1988

Not interested 342 (39.5) 198 (31.0) 244 (42.2) 52 (40.0) 905 (45.5)
Positive 296 (34.2) 270 (42.3) 203 (35.1) 42 (32.3) 701 (35.3)
Nervous 179 (20.7) 150 (23.5) 30 (23.1) 440 (22.1)

18 (13.8)

Embarrassed 126 (14.5) 92 (14.4)

Proud 134 (21.0)

217 (10.9)

Confused 130 (15.0) _ 17 (13.1) 229 (11.5)
Worried 90 (10.4) 73 (11.4) 67 (11.6) 19 (14.6) 210 (10.6)
Scared 48 (5.5) 45 (7.0) 28 (4.8) n<10 (3.1) 99 (5.0)
Upset 39 (4.5) 30 (4.7) 27 (4.7) n<10 (3.8) 81(4.1)
Angry 36 (4.2) 39 (6.1) 15 (2.6) n<1o (1.5) 50 (2.5)

Refused 102 (11.8) 79 (12.4) 60 (10.4) 259 (13.0)

* The ‘total response’ classification system allows individuals to be counted in all the ethnic groups they identify with. This means
that column counts and percentages presented in this table may be greater than the total number of participants or 100%. The
Sole European variable was derived and used in these analyses due to the high number of young people who identified as
European and the significant overlap between European and other ethnicities. MELAA + Other were also combined as there were
small numbers of young people in these two ethnic groups who answered these questions.

Note: Colours indicate proportions increasing in increments of 5% until over 20%, which is represented by the darkest green.
Feelings are ordered from most to least frequently reported (except for the ‘Refused’ category).
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7.2.4. Feelings by Puberty Category Score (PCS)

Feelings such as ‘proud’, ‘annoyed’ and ‘embarrassed’ tended to increase in proportion for both
sexes as puberty progressed (Table 2 & Table 3). However, feelings such as ‘nervous’ decreased in
proportion among male participants as puberty progressed. Feelings such as ‘not interested’ and

‘positive’ did not appear to change for either sex as puberty progressed.

Table 2. Feelings about puberty in male participants at 12 years of age, by PCS (n=1819).

Words that best describe feelings about puberty 7 (%)

Pre-pubertal  Early-pubertal ~ Mid-pubertal Late-pubertal Post-pubertal
n=438 n=653 n=608 n=120 n=o0

Not interested 222 (50.7) 55 (45.8) -

Positive 155 (35.4) 43 (35.8) -

Proud 51 (11.6) - 30 (25.0) -
=N

Male

Nervous 89 (20.3) - 14 (11.7) -
Confused 58 (13.2) 86 (13.2) 88 (14.5) 13 (10.8) -
Annoyed 30 (6.8) 55(8.4) 65 (10.7) -
Embarrassed 24 (5.5) 43 (6.6) 68 (11.2) 15 (12.5) -
Worried 35 (8.0) 38 (5.8) 40 (6.6) 13 (10.8) -
Scared 19 (4.3) 28 (4.3) 20 (3.3) n<10 (1.7) -
Angry n<10 (1.8) 12 (1.8) 28 (4.6) n<10 (3.3) =
Upset n<10 (1.8) 1 (1.7) 14 (2.3) n<10 (3.3) -

Note: Colours indicate proportions increasing in increments of 5% until over 20%, which is represented by the darkest green.
Feelings are ordered from most to least frequently reported.
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Table 3. Feelings about puberty in female participants at 12 years of age, by PCS (n=1560).

Words that best describe feelings about puberty 7 (%)

Early- .
Female Pre-pubertal st Mid-pubertal Late-pubertal Post-pubertal
n=61 110 n=622 n=724 n=43

Embarrassed n<10 (11.5) 0 (9.1)

won ver [ ERCHIEEEREN

Worried n<10 (14.8) -- 90 (12.4) -
=

105 (14.5)

n<10 (4.7)

Excited n<10 (8.2)

Confused n<10 (13.1) - 69 (11.1) - n<10 (11.6)
Proud n<10 (4.9) 11 (10.0) 51(8.2) 97 (13.4) -
Scared n<10 (4.9) n<10 (6.4) 44 (7.1) 45 (6.2) n<10 (14.0)
Upset n<10 (1.6) 0 (0.0) 27 (4.3) 57 (7.9) n<10 (14.0)
Angry 0 (0.0) 0 (0.0) 18 (2.9) 35 (4.8) n<10 (4.7)

Note: Colours indicate proportions increasing in increments of 5% until over 20%, which is represented by the darkest green.
Feelings are ordered from most to least frequently reported.
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8. Relevance for policy and practice

This report has explored young people’s experiences of puberty at aged 12 in Aotearoa, New

Zealand.

Puberty is beginning earlier than it did previously
In line with previous research (20-22), our findings indicated that young people in Aotearoa, New
Zealand are reaching puberty earlier than previous generations. Our study found that 45.6% of females
had begun menstruating at the time of data collection (mean age 12.30 years), and the mean age of
first menstruation was 11.1 years. This is younger than previous estimates from the 2014/15 New
Zealand Health Survey (13.2 years) (11) and the Dunedin Multidisciplinary Health and Development
Study (12.9 years) (23). Our findings indicate that a significant proportion of females enter puberty
before attending high school, which has important implications for the timing of puberty education,
resourcing, and the availability of support services. This becomes even more important given that
earlier puberty has been associated with mental health issues such as depression, anxiety, eating
disorders, and antisocial behaviours, as well as participation in risky behaviours such as earlier onset
of sexual activity, greater number of sexual partners, alcohol consumption, smoking, and drug

experimentation (2, 24).

Age of pubertal onset differed by ethnicity
Our findings have also provided important insight into the diverse experiences of puberty between
different ethnic groups, whereby Maori, Pacific, and Asian young people were more likely to be in later
stages of puberty than young people who identified as European only. This is similar to findings from
the United States suggesting that African American and Latino young people typically begin puberty at
the youngest ages (1, 3). It also aligns with research conducted in New Zealand, suggesting that
approximately 80% of Maori and Pacific females begin menstruating by the age of 13, compared to
only 62% of Europeans (2). However, in both the United States and the United Kingdom, Asian young
people typically begin puberty at similar ages to Europeans (1, 3). We cannot discern why our results
differ from this, but it may have been due to varying demographic representations of Asian young

people between the countries.

Environmental factors such as nutrition and stress at least partially contribute towards the age of
pubertal onset. As previously mentioned, young people who experience greater adversity often begin
and progress through puberty earlier than young people who experience less adversity. As early
puberty is associated with an increased risk of mental health issues and participation in risky
behaviours, it was important that Growing Up in New Zealand investigate whether there were any

ethnic differences in pubertal development within the cohort. This becomes even more important
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considering that ethnic differences in pubertal development have critical implications for access to
support systems, health equity and school engagement. Ethnic differences in pubertal onset are,
therefore, important to keep in mind when developing new policies and programmes. They must be

delivered meaningfully to meet the diverse needs of all young people and their families.

Some young people reported negative feelings about puberty
A small yet important proportion of young people reported feeling negatively about puberty. These
findings support the Ministry of Education's revised Relationships and Sexuality Education (RSE)
guidelines (25-26), underscoring the need for comprehensive RSE that is appropriately timetabled and
resourced at all year levels. This applies to puberty as well as other RSE topics across the curriculum.
Schools typically teach RSE as part of Health and Physical Education, but the Ministry of Education also
encourages schools to take a whole-of-school approach to RSE that creates a safe and inclusive
environment for all students (27). Teaching young people about puberty from traditional biological
perspectives (e.g., menstruation status indicating the ability to reproduce) can harm how young
people view themselves (28-30). Accordingly, we recommend that in addition to traditional RSE,
schools approach puberty in other subjects, such as English, that may encourage young people to

think critically about diverse experiences of puberty and consider what puberty means to them (29).

Free period products in schools were underutilised
Our results showed that only 8% of females who had started menstruating at aged 12 frequently
accessed free period products at school, and 58.5% had never accessed them, despite the Ministry of
Education suggesting that schools should encourage students to take enough products to manage
their entire menstrual cycle (18). Our data collection coincided with the end of Phase 1 and the
beginning of Phase 2 in the rollout of free period products in schools, which likely meant access to and
the availability of period products in schools was more limited. If these questions had been asked of

the cohort when Phase 2 was further underway, we may have found different use patterns.

The Youth19 Survey found that 12% of menstruating students had experienced financial difficulty
purchasing period products, and this was particularly pronounced for Maori and Pacific students and
those attending lower decile schools (31). Therefore, Ikura/Manaakitia te whare tangata is clearly an
essential programme. Further research is required to determine the programme's current utilisation
and whether any persistent barriers prevent young people from utilising the programme. For example,
use may be hampered if some schools are not ordering enough supplies, products are not being
promoted adequately, or are stored in inconvenient locations that reduce discretion. There may also
be a stigma towards using unbranded products. For example, previous research has suggested that
branded products may be incorrectly perceived as ‘healthier’ options than unbranded products (32).

RSE is well-positioned to debunk this myth and teach young people about the benefits and risks of
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using different types of period products. Some students have requested more disposable products
become available in schools, such as applicator tampons and panty liners, as well as sustainable
options, such as period cups and reusable underwear (18). The programme's funding is currently only
secured until June 2024, so action is required to explore ways of further enhancing programme uptake
to ensure it can continue providing free period products to those who need them. In particular, our
findings indicated that a significant proportion of females in Aotearoa, New Zealand begin
menstruating before entering year nine at school. As a result, we highly recommend that these schools
prioritise making period products readily accessible to students, as this will also help normalise

puberty.

9. Relevant quotes from participants

As part of the 12-year DCW, we asked the Growing Up in New Zealand cohort what they were
looking forward to and whether they were particularly worried about anything in the next few years.

These quotes typify their responses regarding puberty.

“I guess I am a bit
worried about starting  “Puberty getting  “Being left behind

puberty, and growing in the way” from puberty.”
apart from my friends”
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10. Appendix1

10.1. Questionnaire Items

Table 4. Puberty-related questions from the 12-year-old child questionnaire.

Question Variable code Answer options

Click on one to three words that best ~ PUB710_7_y12C to PUB10_98_y12C 1. Proud

describe how you feel about changes
that might be happening in your
body?

Would you say that your growth in
height...?

And how about the growth of body

hair (“Body hair” means under your
armpits and pubic hair)? Would you
say that your body hair has...?

Have you noticed any skin changes,
especially pimples?

[FOR FEMALES ONLY] Have your
breasts begun to grow?

[FOR FEMALES ONLY] Have you
begun to menstruate? (“Menstruate”
means you have had at least one
period)

[For FEMALES if PUB5_y12C = 1] How
old were you when you first
menstruated, or had your first
period?

PUB1_y12C

PUB2_y12C

PUB3_y12C

PUB4_y12C

PUB5_y12C

PUB6_y12C

2. Excited

3. Worried

4. Scared

5. Embarrassed
6. Positive

7. Nervous

8. Annoyed

9. Not interested
10. Upset

11. Angry

12. Confused

98. | don’t want to answer this question

0. Has not yet begun to spurt (‘Spurt’
means more growth than usual)

1. Has just started

2. Is definitely underway

3. Seems completed

98. I don’t want to answer this question

0. Not yet started growing

1. Has just started growing

2. Is definitely underway

3. Seems completed

98. | don’t want to answer this question

0. Not yet started showing changes

1. Has just started showing changes

2. Skin changes are definitely underway
3. Skin changes seem completed

98. | don’t want to answer this question

0. Not yet started growing

1. Have just started growing

2. Breast growth is definitely underway
3. Breast growth seems completed

98. | don’t want to answer this question

1. Yes
0. No
98. | don’t want to answer this question

Please enter your age in years
to 14 as options]
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Question Variable code Answer options
[For FEMALES if PUB5_y12C = 1] How PUB7_y12C 0. Never

often have you used free period 1. 0Once

products (pads or tampons) from 2. A few times
school? 3. Often

4. Every period

[FOR MALES ONLY] Have you noticed  PUB8_y12C 1. Not yet started changing

a deepening of your voice? 2. Has just started changing
3. Voice change is definitely underway
4. Voice change seems completed
98. | don’t want to answer this question

[FOR MALES ONLY] Have you begun PUB9_y12C 1. Not yet started growing hair

to grow hair on your face? 2. Has just started growing hair
3. Facial hair growth is definitely
underway

4. Facial hair growth seems completed
98. | don’t want to answer this question

10.2. Skip Logic

BOTH GENDERS ANSWER PUB1_y12C to PUB3_y12C then [IF GENDER_PDL (sex at birth) = MALE
SKIP to PUB8_y12C], [IF GENDER_PDL (sex at birth) = FEMALE CONTINUE to PUB4_y12C].

Where the skip logic did not work correctly, and participants potentially answered the incorrect
puberty questions according to their sex assigned at birth (n7=19), their data was removed from
analyses of PUB1_y12C to PUB9_y12C, mean puberty scores, and subsequent Puberty Category Score

(PCS) derivation.

10.3. Scoring

Clinical assessment using the Tanner stages (7) is the gold standard for measuring pubertal
status, but this can be challenging in large cohort studies (33). We considered incorporating the
Tanner stages in our child-proxy questionnaire; however, this was decided against as numerous
studies have suggested it may be unreliable when utilising self-reports (8, 33-34). Accordingly, we
asked the Growing Up in New Zealand young people to report on their pubertal status using questions
from Petersen et al.’s (4) validated study of pubertal status, as outlined in Table 2. All young people
were asked about growth spurts, the development of body hair, and skin changes (PUB7-3_y12C),
whilst males were asked about voice changes and facial hair development (PUB8_y12Cand
PUB9_y12C), and females were asked about breast development and menstruation (PUB4_y12C and

PUB5_y12C).

The Petersen et al. (4) questions were scored from one to four, where 1="Not yet started’, 2="Has
just started’, 3="Is definitely underway’, and 4="Seems completed’ (except for the menstruation

question (PUB5_y12C) where a score of 1=no menstruation and 4=menstruation). Responses to these
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questions were then summed and divided by five to give a mean puberty score ranging from 1-4 for

both males and females.

The data was also used to create a PCS based on that described by Pompéia et al. (19), whereby
each young person was assigned to one of the five Tanner stages of pubertal development (7). Female
PCSs were developed based on the sum of body hair (PUB2_y12C) and breast development (PUB4_y12C)
scores (minimum PCS=2, maximum PCS=8), whilst male PCSs were developed based on the sum of
body hair (PUBz_y12C), voice changes (PUBS_y12C), and facial hair (PUB9_y12C) scores (minimum
PCS=3, maximum PCS=12). These PCSs were used to assign young people to one of the five Tanner
stages (7) of pubertal development, as outlined in Table 5.

Table 5. Tanner staging of Petersen et al.’s (4) pubertal development questions based on the scoring
conducted by Pompéia et al. (7).

Tanner Stage Female PCS Male PCS

1. Pre-Pubertal 2 (with no menstruation) 3

2. Early-Pubertal 3 (with no menstruation) 4-5 (with no 3-point answers)
3. Mid-Pubertal 4-8 (with no menstruation) 6-8 (with no 4-point answers)
4. Late-Pubertal 1-7 (with menstruation) 9-1

5. Post-Pubertal 8 (with menstruation) 12

10.4. Missing data and refusal rates

In the 12-year DCW, young people were asked about their feelings towards puberty (PUB10_y12C),
which included 98.7% of the cohort (7=4440/4500). Of these individuals, 11.3% (/7=503/4440) refused
to name one or more feelings. As a result, a total of 7=3937 responses were included in these analyses.
When we assessed refusal by sex, ethnic group, and area level deprivation (NZDEP18) quintiles to see if
some participants were more likely to have refused to answer this question, we found no statistical
difference in probability of refusal by sex or ethnic group. We did, however, find that young people
living in higher area level deprivation were more likely to refuse to answer this question compared to
those living in lower deprivation areas (Group 1, REFERENCE; Group 2, =2.02, p=.04; Group 3, {=1.64,

p=.10; Group 4, t=2.21, p=.03; Group 5, £=1.89, p=.06).

In the 12-year DCW, young people were also asked nine questions about the pubertal changes
happening to their bodies (PUB7-9_y12C), which included 97.2% of the cohort (17=4376/4500). There
were three questions answered by both male and female participants (PUB7-3_y12C), two questions by
male participants only (PUB8-9_y12C) and four by female participants only (PUB4-7_y12C). A total of
n=2231 males and n7=2145 females responded to at least one of the puberty questions. Table 6

demonstrates the refusal rates for each of these questions. Note that PUB6_y12Cand PUB7_y12C were
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only answered by those who responded ‘yes’ to PUB5_y12C; there was no option to refuse to answer

these questions.

Table 6. Refusal rates for the pubertal development questions.

Puberty Question Refused (%) Total
PUB1_y12C (growth spurt) 275 (6.3) 4376
PUB2_y12C (body hair) 597 (13.6) 4376
PUB3_y12C (skin changes) 208 (4.8) 4376
PUB4_y12C (breast development) 359 (16.7) 2145
PUB5_y12C (menarche) 161 (7.5) 2145
PUB6_y12C (age at menarche) - 979
PUB7_y12C (period product use) - 979
PUB8_y12C (deepening voice) 63 (2.8) 2231
PUB9_y12C (face hair) 66 (3.0) 2231

Mean puberty scores were only calculated for participants where we had complete data from all
five puberty questions (see Appendix 1 section 2.3 for details on score derivation). As a result, we
calculated mean puberty scores for 85.9% of males (7=1916/2231) and 74.3% of females (7=1593/2145).
Additionally, we looked at refusal rates for male and female young people by ethnic group and area
level deprivation (NZDEP18). Male participants were less likely to have refused to answer the questions
if they were Asian, MELAA or European (Maori, t=-0.21, p=.83; Pacific, t=-0.51, p=.61; Asian, =-2.04,
p=.04; MELAA, £=-2.70, p=.01; Other, =1.27, p=.20; Sole European, #=-2.40, p=.02). However, male
young people were more likely to have refused to answer if they were living in high deprivation areas
(Group 1, REFERENCE; Group 2, £=1.08, p=.28; Group 3, =-0.09, p=.93; Group 4, =1.11, p=.27; Group 5,
t=3.65, p<.001). Female participants were also more likely to have refused to answer the puberty
questions if living in higher deprivation areas (Group 1, REFERENCE; Group 2, £=1.69, p=.09; Group 3,
t=0.09, p=.93; Group 4, t=2.44, p=.01; Group 5, £=1.65, p=.10). There were no significant differences in

refusal rates by ethnic group.

A PCS was also only calculated for participants where we had complete data from all relevant
puberty questions (see Appendix 1 section 2.3 for details on score derivation). As a result, we
calculated a PCS for 89.3% of males (7=1993/2231) and 76.5% of females (7=1640/2145). We then
assessed the probability of refusal to answer the sex-specific PCS questions by ethnic group and area
level deprivation (NZDEP18). Male participants were less likely to have refused the PCS questions if
they were MELAA or European (Maori, =-0.43, p=.67; Pacific, t=-1.41, p=.16; Asian, t=-1.62, p=.11;

MELAA, t=-2.31, p=.02; Other, t=1.65, p=.10; Sole European, t=-1.94, p=.05). However, male
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participants were more likely to have refused to answer if they were living in high deprivation areas
(Group 1, REFERENCE; Group 2, t=1.23, p=.22; Group 3, t=-0.02, p=.98; Group 4, t=0.95, p=.34; Group
5, t=2.07, p=.04). Likewise, female young people were more likely to have refused to answer the PCS
questions if living in higher deprivation areas (Group 1, REFERENCE; Group 2, #=1.66, p=.10; Group 3,
t=-0.92, p=.36; Group 4, t=1.97, p=.05; Group 5, t=1.34, p=.18). There were no significant differences in

refusal rates by ethnic group.
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