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Abstract 

Background  Non-communicable diseases (NCD) have become the leading cause of premature death and disabil-
ity in the Pacific region, with the development of health literacy an important factor for the prevention and control 
of NCD. Health literacy is an important lifelong asset that can be developed in adolescents through engagement 
in schooling and curriculum. The aim of this study was to explore Ni-Van adolescents’ health literacy knowledge 
and capabilities regarding food and nutrition, climate change and digital technology solutions.

Methods  Two Ni-Van schools participated in the study (one urban (School A) and one rural school (School B)), 
with 44 students (68% female) comprising 14 small groups participating in one workshop and booklet activi-
ties in April 2023. The 14 workshop booklet responses were deductively analysed using Nutbeam’s health literacy 
hierarchy.

Results  School  A’s booklet responses showed that interactive health literacy responses were dominant (54%), fol-
lowed by functional (34%) and critical learning activities (12%), whereas School B’s responses showed that functional 
health literacy responses were dominant (65%), followed by interactive (28%) and critical (5%).

Conclusion  The findings show that students in both schools were less likely to engage in critical, compared 
with functional and interactive health literacy levels. This is an important consideration for future workshops, as well 
as curriculum and teacher training in Vanuatu, as Vanuatu (and other PICTs) are more susceptible to the effects 
of climate change and food sustainability issues.. Without a focus on developing critical health literacy knowledge 
and capabilities throughout the schooling years, this is a missed opportunity to create enabling environments 
that reduce youth exposures to NCD risk factors.
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Introduction
Non-communicable diseases (NCD), principally car-
diovascular diseases, cancer, diabetes and chronic res-
piratory diseases, have become the leading cause of 
premature death and disability in the Pacific region [1]. 
In 2011, Pacific Islands Forum leaders and Ministers 
of Health declared the Pacific region to be in a human, 
social and economic crisis due to the significant and 
growing burden of NCD [2]. The WHO estimates that 
over 80% of all deaths in Pacific Island Countries and 
Territories (PICT) result from NCD, many of which 
are premature and preventable [3]. Seven of the top ten 
countries/territories internationally for prevalence of 
diabetes are PICT [4]. Life expectancy in several PICT 
has stalled, and in some cases (e.g. Nauru, Tonga) seems 
to be falling, due to NCD-related premature deaths [5]. 
Although most of this research was conducted over 
ten years ago, many health indicators are not advanc-
ing in the PICT as rapidly as elsewhere, primarily due 
to challenges including inadequate human and financial 
resources and fragmented implementation [6]. Rates of 
NCD and child mortality exceed global averages in PICT 
and the percentage of the population accessing improved 
water and sanitation facilities is lower than the global 
average [6]. This is concerning, as NCD affect individu-
als and families through disability and premature death, 
caring burdens, health care costs, lost productivity and 
place a substantial social and economic burden on health 
systems [5, 7, 8].

Compounding the effects of high levels of NCD is cli-
mate change. Climate change has been described as the 
most important global health challenge of this century 
[9]. Climate change has been described as a ‘risk mul-
tiplier’, magnifying existing health risks and affecting 
health both directly and indirectly [10, 11]. The broad 
health impacts of climate change are increasingly being 
recognised and brought to the forefront of the climate 
change and development agendas. These impacts are dis-
tributed inequitably, and some vulnerable populations 
stand to endure a particularly high burden of these effects 
[11, 12]. The impact of climate change on NCD has been 
emphasized as a key health risk in several PICT. Assess-
ing the health impacts of climate change in 11 PICT 
found that the issue of NCD was prominent in the face 
of climate change [7, 8, 11]. Swinburn et  al. [9] reports 
that severe food insecurity and hunger are associated 
with lower obesity prevalence, but mild to moderate food 
insecurity is paradoxically associated with higher obesity 
prevalence among vulnerable populations. This is due 
to climate change directly influencing food and nutri-
tion security through adverse effects on agriculture and 
fisheries and indirectly by exacerbating underlying risk 
factors for NCD such as water insecurity, dependency 

on imported foods, urbanization and migration, health 
service disruption, impaired livelihoods and lifestyle 
changes [7, 10, 13].

The occurrence of NCD is strongly associated with 
modifiable factors such as physical inactivity, unhealthy 
eating, substance use (i.e., smoking), excessive screen 
time and stress [14]. These behaviours have been 
observed in Melanesian adolescents from New Caledo-
nia [15, 16], with adolescents in Vanuatu acknowledging 
that members at all levels of Ni-Van society are ulti-
mately perceived as responsible for improving health, 
particularly to ensure adolescents have access to posi-
tive lifestyle opportunities (sport, community participa-
tion), increased protection from the impact of harmful 
substances and causes of chronic illness, and access to 
evenly distributed health services [17]. However, the 
use of digital technologies and media in Oceania are 
prominent and contribute to increases in sedentariness, 
physical inactivity, unhealthy eating and screen time 
[18]. Despite the negative impact of digital technologies 
on adolescents’ behaviours, the widespread adoption of 
digital technologies indicates an opportunity to leverage 
digital tools to support the development of adolescents’ 
lifestyles (including the promotion of physical activity 
and healthy eating) through up-to-date evidence-based 
health information and personalised guidance [19, 20]. 
Harnessing adolescents’ knowledge and capabilities when 
it comes to adolescents, digital technologies and health 
literacy is currently under-explored, particularly in the 
PICT region.

NCD have also been associated with health liter-
acy [21–23], with lower levels of health literacy more 
likely to be associated with socioeconomic hardship 
and those who are living with high exposure to climate 
change, food and nutrition insecurity, physically inac-
tive environments and other risks, like those experi-
enced in PICT [24–26]. A recent systematic review of 
health education interventions to promote health lit-
eracy in adults with NCD in low- and middle-income 
countries reported evidence for the potential effective-
ness of these interventions for improving knowledge, 
attitudes and behaviours for health promotion [27]. 
This was supported internationally by the 2022 WHO 
report [28], which highlighted the importance of devel-
oping health literacy for the prevention and control of 
NCD, and by Bollars, Sorenson, de Vries and colleagues’ 
[29] study that reinforces that the promotion of health 
literacy in PICT is largely influenced by culture, sug-
gesting the need to employ participatory and culture-
sensitive public health interventions which address 
family and communities. As the WHO defines health 
literacy as a critical determinant of health, and as the 
personal characteristics and social resources needed 



Page 3 of 12Peralta et al. BMC Public Health          (2025) 25:648 	

for individuals and communities to access, understand, 
appraise, remember and use information and services 
to make decisions about health [30]. Health literacy 
also includes the capacity to communicate, assert and 
propose solutions and strategies and enact these in 
context-specific environments [31]. Therefore, health 
literacy programs and interventions need to respond to 
the health literacy needs of participants [32], their cul-
ture [33] and should be introduced and taught early in 
the lifespan, first and foremost through school curricu-
lum [34].

Schools have long been identified as appropriate set-
tings for health promotion and health education [35], 
since they can reach almost all school-aged children 
regardless of their social, cultural, or economic back-
ground. Schools in Australia [36], Finland [37] and 
more recently Tokelau [33] have included health liter-
acy in the curriculum. However, it is important to note 
that for Finland, health literacy is an expected learning 
outcome of health education curriculum, or one of the 
primary goals of health education [38], whereas health 
literacy is an underlying proposition of the national 
curriculum for Health and Physical Education (HPE) in 
Australia [36]. This means that the programming and 
planning, teaching and assessment across international 
health education curricular may take different forms 
due to the explicit and implicit place of health literacy.

With a focus on PICTs and health literacy embedded 
in school curricular, the 2022 WHO Western Pacific 
regional framework on nurturing resilient and healthy 
future generations [28, 39] recently highlighted the 
importance of schools providing students with health 
capabilities and promoting health literacy, with the aim 
of empowering young people and future generations 
to make healthy decisions. For this to occur, one of the 
suggested actions for schools is to develop and enhance 
curricula that promote health literacy and reinforce 
health and healthy behaviours, reflecting a life-course 
approach, and to support ongoing teacher educa-
tion to enhance teacher capacity to enhance students’ 
health literacy teaching through health education cur-
ricula [30]. In this pilot study, the Vanuatu Ministry of 
Education and Training is responsible for developing, 
implementing and evaluating curriculum. As curricu-
lar changes can take time and fall under the umbrella 
of the Ministry of Education and Training (rather than 
the Ministry of Health), Vanuatu’s current Family Life 
Education curriculum for senior secondary schooling 
years (Years 11–13) has one learning outcome with an 
explicit mention of HL for Year 12 students: 12FLE3.1.6: 
Analyse the socioeconomic and cultural barriers that 
may lead to reduced family planning and unintended 
pregnancies (e.g., unmet needs of contraceptives, level 

of income, low health literacy, unavailability of facili-
ties, and religious beliefs [40].

There is no explicit mention of health literacy in 
Vanuatu’s Years 7–10 basic science and agriculture syl-
labi [41]. Health literacy knowledge and capabilities are 
implicitly embedded. This not dissimilar to other interna-
tional health education curricular and health education 
curriculum in New Zealand [42]. Okan et al. [43] assert 
that few school programs exist that deliberately focus 
on health literacy as a learning outcome and surmise 
that this might be due to crowded curricular and stand-
ardised testing, in which other learning is privileged. 
However, health literacy knowledge and capabilities 
can be enhanced if curricular outcomes and aims focus 
on developing young people to become autonomous, 
empowered and independent citizens, critical thinkers, 
competent to make (health) decisions, and to reflect on 
the consequences and ethics of their actions towards 
themselves and society [43]. Another suggested action 
for schools in the 2022 WHO Western Pacific regional 
framework on nurturing resilient and healthy future 
generations was the need to engage and involve young 
people in health policy and health education program 
development and implementation [39]. Using this advice, 
this research project was based in two Ni-Van schools, to 
explore adolescents’ health literacy knowledge and capa-
bilities regarding food and nutrition, how climate change 
may be impacting these behaviours, and the suggested 
technological solutions for promoting healthy eating.

Methods
Design
A multi-site pilot study was used [44]. Mixed methods 
can provide possibilities for researchers to grapple with 
the complexity of exploring and understanding adoles-
cents’ health literacy in two schools in Vanuatu, and to 
determine whether the workshops and booklets need 
adjustment for future use in Ni-Van schools. School vari-
ability and diversity are large even within one PICT, thus 
a robust methodological approach was chosen to con-
sider variability and diversity of different school contexts, 
to represent a broader understanding of adolescents 
who reside in Vanuatu and their health literacy knowl-
edge, capabilities and aspirations. This project is part of 
the European project FALAH (Family Farming Lifestyle 
and Health in the Pacific, project number: 873185) which 
has been approved by the Ethics committee of New Cal-
edonia (approval number 2018–06 001 and 2023–10 
012) and the University of Sydney (HREC: 2023/453). 
Informed consent to participate was obtained from the 
parents or legal guardians of adolescent participants in 
this study.
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Setting
Two schools from Vanuatu participated. One school 
was located in the capital city, Port Vila (School A) and 
the other school was located in the northwest (rural) 
region of Vanuatu (School B). Vanuatu’s basic science 
and agriculture syllabus is scaffolded to allow stu-
dents to develop knowledge and understanding, prob-
lem solving and practical capabilities, and attitudes to 
explore energy and the transfer of energy, how mate-
rials and the reactions of materials, how living things 
interact with one another and their environment, and 
the nature of the Earth [41]. The nutrition component 
is explicit in Year 9 through the nutrition, digestion and 
excretion strand, and has also been addressed through 
primary school from Years 1–6 in the strand of healthy 
living. Therefore, it is likely that Vanuatu’s basic science 
syllabus can lead to the development of students’ health 
literacy knowledge and capabilities. To provide exam-
ples of how this health literacy is implicitly embedded 
in the basic science syllabus, and nutrition is explicitly 
mentioned and scaffolded, we use curriculum extracts 
across Year 9 and map it to Nutbeam’s [45, 46] three 
level hierarchical model. Nutbeam’s model has been 
used to underpin health literacy development in school 
health education curricular internationally [36, 37] (see 
Table 1). Nutbeam’s [45, 46] hierarchical model consists 
of three dimensions: functional, interactive and criti-
cal health literacy. This model characterises health lit-
eracy from an asset-based perspective that is developed 
in phases through health literacy dimensions. These 
dimensions start with the basic literacy and numeracy 
skills required to find and understand basic health 
information (functional), progressing to the ability to 
interact, communicate and apply learned health infor-
mation to change behaviour (interactive), and then the 
ability to evaluate and reflect upon information to make 
decisions about health at an individual and community 
level (critical) [46].

Procedure and participant sample
School recruitment
Utilising existing connections with the Family, Farm-
ing, Lifestyle and Health (FALAH) network of interna-
tional scientific teams (https://​falah.​unc.​nc/​en), schools 
expressed interest via email and provided the name and 
email address of the school principal or the champion 
teacher. Two schools expressed interest and consented to 
participate in the study (School A = urban school; School 
B = rural school). Arrangements were made to visit two 
schools (one urban and one rural) to talk to the principal 
and teachers about the study which is in line with con-
venience sampling methods [49]. A research team trav-
elled to Vanuatu in October 2022 to visit these schools to 
understand the community and educational context and 
to build relationships with school personnel and com-
munity leaders. During this visit, the workbook scenarios 
were developed with feedback from the FALAH network, 
school principals and teachers to meet the needs of the 
adolescent population. Communication with principals 
and deputy principals also centred on coordinating a 2-h 
time slot in curriculum time for the workshop session to 
be implemented in June 2023.

Workshops
The classes and students were selected based on teacher 
interest and consent to participate in the study. For both 
schools, the principal and teachers selected the Year 
8 classes. At School A, 23 students (12 girls; 52%) con-
sented to participate in the workshop. Students were 
asked to group themselves, with 9 groups formed. Each 
group completed a booklet that focused on food and 
nutrition. At School B, 21 students (18 girls; 86%) con-
sented to participate in the workshop. Students formed 
5 groups. Each group completed a booklet that focused 
on food and nutrition. In these groups, students were 
expected to collectively work together to discuss 
the questions and their responses and decide which 

Table 1  Mapping of nutrition and diet in Vanuatu’s basic science syllabus and mapping of health literacy

Level of health 
literacy [45, 46]

Knowledge and capability [47, 48] Year 9 Basic science and agriculture syllabus [41]

Functional Understand and describe health information relating to knowledge 
and services to respond to a question

List the following categories of nutrients, list available 
sources of each and state the role of each in meeting 
the nutritional needs of the human body; carbohydrate 
(sugars and starch), fat, protein, vitamins, minerals, fibre, 
water

Interactive Navigate, access and engage with health information to apply new 
information to a range of situations and circumstances

Construct a balanced diet for one person for one day (three 
meals) from knowledge of available foods or from tables 
showing the composition of unfamiliar foods

Critical Critically analyse a range of health information from a variety of sources 
to take action to promote the health and wellbeing of themselves 
and others

Interpret, and explain the value of a growth chart for babies

https://falah.unc.nc/en
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response/s to write and draw in the booklet. Data col-
lection was anonymous (i.e., students names were not 
collected).

The role of the research team members in the work-
shops were to provide instructions for the completion 
of the booklets. They were also available to answer par-
ticipant questions if they did not understand the wording 
within the booklet or survey. Researchers were careful 
not to provide examples that may sway the participants’ 
responses, rather, providing definitions of words the 
participant may not have understood, or rephrasing the 
question to account for terminology that might not have 
been clear.

Booklets
The methodology to create the booklets used in the work-
shop was a participatory design with researchers from 
the FALAH program (https://​falah.​unc.​nc/​en), school 
Principals and teachers, as well as trauma-informed 
methodology. The booklets centred around relatable sto-
ries for Vanuatu adolescents and were used in a way to 
bring together health information using appropriate nar-
ratives. The insights from the FALAH network and local 
teachers ensured that the stories were relevant (i.e., cul-
turally and contextually appropriate) and importantly 
minimised any risk of causing direct distress. The stories 
were articulated through scenarios and questions using 
a trauma informed approach [50] that framed scenarios 
that were relevant to adolescents (and their family and 
culture) and were consistent with the age and location 
to those of the participating students but were one step 
removed to minimise the students providing personal 
responses and experiences.

The purpose of the booklets was to allow adolescents 
to show their health literacy knowledge and capabili-
ties through providing advice, suggestions and solutions 
through responding to the scenarios and questions, to 
showcase their ability to make decisions around food and 
nutrition and to determine the effects climate change 
is having on food and nutrition security and consump-
tion. In addition, adolescents were challenged to provide 
technological solutions to minimise these impacts. Stu-
dents were provided with the opportunity to write their 
responses and to provide drawings as a visual represen-
tation of their responses. Written in both English and 
French (which is likely to be the Ni-Van students second 
or third language after Bislama), the students had choice 
which language they wanted to complete the booklets in, 
with the booklets using the same format of starting with 
a scenario followed by eleven questions. The eleven ques-
tions were drafted and finalised with the research team 
over a period of 6 months, with the questions scaffolded 
to allow participants to demonstrate health literacy 
according to Nutbeam’s [45, 46] hierarchal model (see 
Table 2).

Data analysis
Using the workshop booklets and questions, we deduc-
tively analysed each group of students’ responses [51] 
according to Nutbeam’s [45, 46] health literacy hierarchy 
(i.e., functional, interactive, or critical). Following ini-
tial conceptualisation discussions with all authors, two 
groups of authors (LP, RF and KA, JC) analysed the book-
let responses independently of the other group, accord-
ing to the hierarchy of functional, interactive, and critical. 
If the development of critical literacy was evident in the 

Table 2  Level of health literacy promoted through booklet scenarios and questions

Workshop booklet questions Level of 
health 
literacy

Scenario

Question 1. Where do you think [scenario character name] got the information on food and nutrition guidelines from? Functional

Question 2. What do you think [scenario character name] friends say about these nutrition guidelines? Interactive

Question 3. Where do [scenario character name] and her friends go to buy the food? Interactive

Question 4. What food do they buy? Interactive

Question 5. What does guide their choice when buying this food? Critical

Question 6. What makes it easy (facilitators) or difficult (barriers) for [scenario character name] and her friends to access a healthy 
and enjoyable diet and follow recommendations? List all that come to your mind

Critical

Question 7. Which barriers must be removed as a priority? Which facilitators must be amplified? Critical

Question 8. [Scenario character name] decides to use digital technologies to adopt a healthy and enjoyable diet consistent with the die-
tary guidelines. Which digital tools support this and how does she use them? List as many solutions as you can think of!

Critical

Question 9. Decide which digital technology would be best and draw it! Critical

Question 10. How can [scenario character name] maintain this diet in the new environment (climate change)? Critical

Question 11. How can digital technologies help [scenario character name] adjust and maintain her diet? Critical

https://falah.unc.nc/en
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response, along with interactive health literacy, the activ-
ity was coded as critical literacy. If there was no response 
from the workshop groups for a question, the response 
was coded as no response. Hence, the highest level evi-
dent was the code assigned to that activity (see Table 3). 
Each booklet took the independent reviewers between 
5–10 min to analyse. Once the authors had coded for all 
workshop booklet responses, they sent their coding inde-
pendently to another author (CC), who was blinded to 

the analytic process. This co-author performed an inter-
rater reliability check on the accuracy of coding by com-
paring their assessment with the initial coding results. 
Inter-rater reliability checks led to an overall 80% agree-
ment on coding allocation. Previous qualitative studies 
have identified 70% as the minimum acceptable level of 
agreement [52]. Discrepancies in coding were then dis-
cussed and refined in successive meetings before finalisa-
tion of the codes.

Table 3  Workshop booklet responses and demonstration of health literacy

Qu question, F Functional, I Interactive, C Critical, N no response

Workshop booklet questions Level of health 
literacy that could be 
demonstrated

Level of health literacy 
demonstrated (%, number of 
responses)

School A (urban) 
(n = 23) 5 booklets

School 
B (rural) 
(n = 21)
9 booklets

Question 1. Where do you think [scenario character name] got the information 
on food and nutrition guidelines from?

Functional F: 100, 5 F: 100, 9

Question 2. What do you think [scenario character name] friends say about these 
nutrition guidelines?

Interactive F: 100 5 F: 100, 9

Question 3. Where do [scenario character name] and her friends go to buy the food? Interactive F: 100, 5 F: 100, 9

Question 4. What food do they buy? Interactive F: 60, 3
I: 40, 2

F: 100, 9

Question 5. What does guide their choice when buying this food? Critical I: 80, 4
C: 20.0 1

F: 100, 9

Question 6. What makes it a) difficult (barriers) or b) easy (facilitators) for [scenario 
character name] and her friends to access a healthy and enjoyable diet and follow 
recommendations? List all that come to your mind

Critical 6a
I: 100, 5
6b
I: 80, 4
C: 20, 1

6a
F: 22, 2
I: 56, 5
C: 22, 2
6b
F: 78, 7
I: 22, 2

Question 7. a) Which barriers must be removed as a priority? b) Which facilitators must 
be amplified?

Critical 7a
F: 40, 2
I: 60, 3
7b
F: 20, 1
I: 60, 3
C: 20, 1

7a
F: 11, 1
I: 67, 6
C: 22, 2
7b
F: 56, 5
I: 33, 3
C: 11, 1

Question 8. [Scenario character name] decides to use digital technologies to adopt 
a healthy and enjoyable diet consistent with the dietary guidelines. Which digital tools 
support this and how does she use them? List as many solutions as you can think of!

Critical F: 20, 1
I: 80, 4

F: 22, 2
I: 67, 6
C: 11, 1

Question 9. Decide which digital technology would be best and draw it! Critical I: 100, 5 F: 44, 4
I: 44, 4
N: 12, 1

Question 10. How can [scenario character name] maintain this diet in the new envi-
ronment?

Critical I: 40, 2
C: 60, 3

F: 56, 5
I: 33, 3
N: 11, 1

Question 11. How can digital technologies help [scenario character name] adjust 
and maintain her diet?

Critical 1: 60, 3
C: 40, 2

F: 56, 5
I: 44, 4

Total % and number of responses at each health literacy level F: 34, 22
I: 54, 35
C: 12, 8

F: 65, 75
I: 28, 33
C: 5, 6
N: 2, 2
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From this analysis, we attributed a score for each group 
in each level of health literacy (i.e. functional, interactive 
and critical) by counting the number of answers that the 
students provided corresponding to the level of health 
literacy. From this score, a principal components analy-
sis (PCA) followed by a hierarchical ascending classifica-
tion (HAC) were conducted with R 3.5.1 and its library 
Factoshiny 2.2 [53, 54]. The PCA was computed with the 
scores of the level of health literacy. Place of living, the 
number of students in a group as well as the male pro-
portion in the group were set as supplementary variables.

Results
The results report on the analysis of the 14 booklet 
responses, completed by 44 students, across the two 
schools (n = 5 booklets/n = 21 students at School A; and 
n = 9 booklets/n = 23 students at School B). As displayed 
in Table 3, many responses were categorised as interac-
tive for School A (54%) and functional for School B (65%). 
For both schools, a much smaller number of responses 
were categorised as critical (School A: 12% and School 
B: 5%). This is despite a concerted effort to ensure that 
the workshop booklet activities were structured accord-
ing to Nutbeam’s [45, 46] three level hierarchal model 
and provided opportunities for students to start with 
functional level activities and move through to interac-
tive and critical level activities. When an activity allowed 
for critical health literacy to be demonstrated, School A 
workshop groups were more likely to respond at a critical 
health literacy level although the difference was only two 
responses (School A: 8 responses categorised as critical 
vs School B: 6 responses).

Figure 1 shows the result of the PCA on scores in level 
of health literacy and its subsequent HAC that high-
lighted two groups. The first factorial plan of the PCA 
enabled to explain 98.85% of the score inertia. The first 
PCA axis was very strongly correlated with the func-
tional level (cor = -0.99) and with the interactive level 
(cor = 0.90) whereas the second PCA axis was strongly 
correlated with the critical level (cor = 0.86). The first 
PCA axis marked an opposition between groups with a 
high score in functional level responses and those with 
a high score in interactive level responses. It seems the 
number of students in a group was associated with inter-
active level responses (Fig.  1a). Similarly, rurality was 
positively associated with a high score in the functional 
level whereas urbanity was positively associated with 
a high score in the interactive level (Fig.  1c). The HAC 
automatically identified two clusters, which were mainly 
discriminated according to their coordinates in PCA axis 
1 (Fig. 1b and c). All the urban groups were in cluster 2 
and all the rural groups, except one, were in cluster 1.

Discussion
This research study was based in two Ni-Van schools, to 
explore adolescents’ health literacy knowledge and capa-
bilities regarding food and nutrition, how climate change 
may be impacting these behaviours, and the suggested 
technological solutions for promoting healthy eating. In 
this multi-site collective case study design, differing lev-
els of health literacy were found across the two schools 
in two different regions of Vanuatu (School A: urban; 
School B: rural). Lower levels of literacy were found in 
School B compared with School A with a greater number 
of responses at the functional, rather than the interactive 
level. However, responses categorised at a critical health 
level were low in both schools.

Workshop booklet activities used in this study were 
designed using Nutbeam’s [45, 46] three level health lit-
eracy hierarchal model with the intention to provide 
opportunities for students to work towards and use criti-
cal health literacy capabilities. There have been no stud-
ies that the authors know of that have assessed students’ 
responses to lesson or workshop activities using Nut-
beam’s model [45, 46] so these results cannot be com-
pared with other studies. However, previous Australian 
school-based studies focusing on enhancing adolescents’ 
health literacy knowledge and capabilities do show that 
interactive learning is the level of health literacy that 
is often prioritised by teachers, through planning and 
teaching lessons/activities and practiced by students 
[47, 48], with critical health literacy minimised. The dis-
crepancies in observed health literacy levels between the 
two Ni-Van schools could be explained by geographical 
reasons and student grouping sizes, as although there 
has been evidence to suggest that rurality does influence 
health literacy levels [55], rurality alone does not explain 
rural–urban health literacy differences and that sociode-
mographic factors play important roles [56]. In terms of 
group sizes, bigger groups of four to five students seemed 
to promote the use of interactive health literacy knowl-
edges and capabilities, compared with smaller groups of 
two to three students.

Focusing on geographical location, although both use 
the same curricular, the pedagogies and approaches for 
teaching health-related content to enhance students’ 
health literacy may not be the same across urban and 
rural contexts, schools and classrooms. International 
research shows that all countries struggle to recruit and 
retain staff at rural schools or those schools that are fur-
ther away from urban centres, and as such rural schools 
are generally staffed with novice teachers, less motivated 
teachers, less skilled teachers, or contract teachers or face 
shortages of teachers with expertise in key subjects (such 
as health education) [55, 56]. Second, rural schools tend 
to lack amenities, equipment and resources that urban 
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schools tend to have, which can limit or minimise high 
quality and creative teaching and learning experiences, 
student enjoyment and learning [55]. Third, rural schools 
and teachers, due to the physical distance between uni-
versities, professional associations and rural schools, 
are less likely to access professional growth opportuni-
ties and be engaged in teacher professional development 

programs [57]. This limits opportunities for teachers in 
rural schools to enhance their planning, teaching and 
assessment-related practices. Collectively, these three 
geographical reasons may explain why School B students 
were less likely to engage in the workshop booklet activi-
ties at an interactive and critical health literacy level, 
as this may have been the students’ first opportunity to 

Fig. 1  PCA and HAC analysis of the scores in the level of health literacy: a PCA circle of correlations, b dendrogram of the subsequent HAC, c first 
factorial plan of the PCA with the HAC clusters (black: cluster 1; red: cluster 2)
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communicate, discuss, develop, design, apply and syn-
thesise new health information in a classroom context. In 
addition, the grouping sizes may have impacted the abil-
ity to respond at a level displaying interactive or critical 
health literacy levels. School B had smaller groups which 
may have limited discussions or deeper analysis com-
pared with School A, however there is limited literature 
to suggest this may be the case. As the responses were a 
group response, teasing out the other sociodemographic 
influences was not possible.

Critical health literacy provides a framework for think-
ing about health as both an individual and as a collective 
[45, 46], with roots within critical pedagogy [46, 58]. Crit-
ical health literacy generally consists of three overlapping 
and interconnected domains: 1) information appraisal; 2) 
understanding the social determinants of health; and 3) 
the abilities that enable actions that can promote health 
and well-being in a collective [59]. Therefore, those stu-
dents with these most advanced critical health literacy 
capabilities can obtain and use information to exert 
greater control over life events and situations that have 
an impact on their health and those around them [45, 
46]. The findings show that students in both schools were 
less likely to engage in critical, compared with functional 
and interactive health literacy levels. School B (rural) 
students were less likely to engage in critical health lit-
eracy compared with School A (urban) students, particu-
larly around food sustainability, climate change, social 
determinants of health, and digital technology solutions, 
which is concerning as rural areas in Vanuatu are more 
susceptible to the effects of climate change and food sus-
tainability. In rural Ni-Van communities there is a heavy 
reliance on climate-sensitive livelihoods, such as rain-fed 
agriculture and fishing, and limited capacity for response 
due to rural underdevelopment and remoteness [60] and 
therefore critical health literacy is needed to propose 
community level actions to minimise climate change 
impacts and risks. Despite community and school input 
into the workshop booklet activities, perhaps more work-
shops (e.g., two or three) or more time allocated in each 
of the workshops (e.g., 3  h) may have been warranted 
for students to engage at the interactive and critical 
health literacy level. In addition, explicitly stating to stu-
dents that local knowledge, that is traditional ecological 
knowledge, would be appropriate content to draw upon 
in responding to each of the workshop booklet activities 
would have been appropriate [61, 62].

As digital technologies are heavily accessed and used 
by adolescents globally, including in PICTs, enhancing 
adolescents’ digital health literacy (i.e., their ability to 
apply health literacy knowledge and capabilities to digi-
tal contexts and environments [63]) is key for achieving 
positive lifestyle outcomes. However, the findings show 

that only 2 of the 14 groups’ responses to question 11 
were able to evaluate and design a digital technology 
solution (i.e., demonstrate critical levels of digital health 
literacy) that could enhance adolescents’ health eating 
opportunities. Digital health literacy, as an extension of 
health literacy, is essential to optimising health outcomes 
of adolescents now and into adulthood but at present 
has very little place in international school health edu-
cation curricular. Digital health literacy has only been 
strengthened recently in the current draft of the Austral-
ian Health and Physical Education curriculum [36], with 
little to no teacher professional development to support 
teachers’ knowledge and pedagogy. Future international 
health curricular needs to focus on promoting adoles-
cents’ digital health literacy.

Strengths and limitations
This is the first known study to have assessed adoles-
cents’ responses to lesson or workshop activities using 
Nutbeam’s [45, 46] model. The benefit of this approach is 
that this new knowledge will build upon current evidence 
that has focused on teachers and health literacy pro-
gramming and planning. A limitation of this study is that 
workshop booklet activities were completed by students 
in groups. Therefore, the responses are an extrapolation 
of the health literacy levels of the group rather than each 
individual student. It was also observed during the work-
shop delivery that students could have had critical level 
discussions or disagreements with their peers, however 
once those discussions were translated into responses 
in the booklets there could have been simplification and 
generalisation of discussion points rather than an expla-
nation of the many points that were raised. This may 
have led to the lower health literacy levels demonstrated. 
Considerations for future research is that this project is 
currently being undertaken across multiple schools in 
three PICT. Future analysis could pool the results from 
rural and urban regions across different PICT to deter-
mine similarities and differences in the demonstration of 
health literacy levels to better inform school curriculum 
and health education programs.

Conclusion
School A’s booklet responses showed that interactive 
health literacy responses were dominant (54%), whereas 
School B’s responses showed that functional health lit-
eracy responses were dominant (65%). Overall, the find-
ings show that students in both schools were less likely 
to engage in critical, compared with functional and 
interactive health literacy levels. The piloting of these 
booklets shows that: 1) more scaffolding, time and 
workshops may be needed to enhance students’ oppor-
tunities to engage in critical health literacy; 2) explicitly 
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stating that local community and cultural knowledge 
should be used to respond to questions is needed; and 
3) smaller sized-groupings or encouraging of multiple 
responses to questions should be emphasised.

In addition, this research study with Ni-Van ado-
lescents living in both rural and urban areas focus on 
the importance of Vanuatu curriculum documents to 
focus on food and nutrition, climate change and other 
health education content, and explicitly state health lit-
eracy in outcomes and content [40, 41]. This will ensure 
that students are given opportunities to learn health 
literacy knowledges and capabilities, including digital 
health literacy in Vanuatu. At the very least, curriculum 
should scaffold content according to Nutbeam’s health 
literacy model to provide (more) interactive and criti-
cal health literacy opportunities. A recent example of 
this in the PICT region is the Tokelau National Health 
and Physical Education Curriculum [33], where health 
literacy promotion is a priority. Using the Tokelau cur-
riculum writing experience will be an important step 
in determining whether this is a viable option for the 
Vanuatu Ministry of Education and other associated 
government bodies (e.g., Ministry of Education) and 
other PICT education departments who are concerned 
about the impact of NCD on their communities and 
the prevalence of NCD risk factors among youth [33]. 
However, as current evidence suggests that curriculum 
change and integration of health literacy is often not 
enough to enhance the programming and teaching of 
health literacy in health education [47, 48], resources 
need to be directed to teacher professional develop-
ment that is accessible for teachers and schools, and 
preservice teacher education to foster the teaching of 
health education to enhance students’ health literacy 
[64]. Further, efforts beyond schooling environments 
(i.e., community strategies) for health literacy develop-
ment is needed that underpin local and national policy, 
laws and regulations to create enabling environments 
that prioritise local wisdom and support whole of 
school efforts that aim to reduce community exposures 
to NCD risk factors [28].
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