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ABSTRACT
AIM: To co-design and implement a whānau-centred, community-based lifestyle programme (Kimi Ora) 
intended to ensure no worsening of HbA1c and to improve wellbeing for Māori whānau and communities 
with diabetes or pre-diabetes. 
METHODS: Māori healthcare providers, community members, research advisors and wider stakeholders 
used a co-design process underpinned by He Pikinga Waiora to collaboratively develop and implement 
Kimi Ora Control group comparisons and participants were recruited from Te Kōhao Health. Multi-method 
monitoring and collection captured individual, whānau and community data.
RESULTS: Kimi Ora was run in two communities in Aotearoa New Zealand. In total, there were 35 participants 
who took part in an eight-week programme offered five times alongside a comparison group comprising 
21 participants. Kimi Ora resulted in significant improvements on all biomedical measures compared to 
baseline, and participants had gains relative to the comparison group for variables including weight, BMI, 
blood pressure and waist measurement. Of particular note was the 100% retention rate and sustained 
community support for Kimi Ora.
CONCLUSIONS: Outcomes from Kimi Ora demonstrate this programme, which was actively tailored for 
and worked with Māori communities in a responsive and flexible manner, resulted in successful biomedical 
outcomes, high engagement and high retention. 

Diabetes is being experienced at epi-
demic rates and is disproportionately 
affecting Indigenous peoples.1 In 

Aotearoa New Zealand, diabetes age-stan-
dardised prevalence is 1.6–2.4-times higher 
for Māori compared to those of European 
ethnicity.2,3 This is associated with significant 
complications from the burden of diabetes, 
with increased rates of cardiac complica-
tions, renal failure and amputation3 and, 
most importantly, avoidable mortality for 
Māori.4 Overall, Māori have a 1.8-times 
greater health burden than non-Māori and a 
nine-year lower average life expectancy.3 Re-
search into the different rates point towards 

obligations under Te Tiriti o Waitangi as a 
fundamental driver of the unequal distri-
bution of the determinants of health and 
inaction in the face of need.5,6

Treatment of type 2 diabetes mellitus 
(T2D) seeks to reduce blood glucose levels 
through diet, exercise, lifestyle changes and, 
where necessary, the use of medication. 
In New Zealand’s current primary care 
environment, treatment is heavily focused 
on medicine. Diet, exercise and lifestyle 
prescriptions in primary care achieve 
mixed results, suggesting there may be 
an “unknown” factor. Although it is well 
established that glycaemic control is closely 
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linked to development of diabetes-related 
complications, elevated glycaemic control 
indicates a reduced adherence to treatment 
measures and/or the necessary lifestyle 
changes (eg, diet care, physical activity, use 
of medication, blood glucose monitoring).5 
Treatment inertia and undertreatment 
are also associated with individuals not 
reaching target levels.7 Adequate T2D 
management among Indigenous popula-
tions in particular has been identified as a 
challenge that requires urgent attention.9–11 
Barriers experienced by Indigenous peoples 
with T2D relating to glycaemic control 
include an obesogenic environment, 
geographic isolation and fragmented 
services,12,13 ongoing impacts of colonisation, 
political and social challenges14 and cultural 
differences between health services, medical 
professionals and Indigenous commu-
nities.11,14 These structural-level barriers 
have a cumulative effect on Indigenous 
peoples. Indigenous communities have had 
little ability to contribute to the nature and 
quality of services provided.

Interventions have been implemented 
to assist with and promote diabetes 
management for Indigenous communities 
internationally.8,13,15 In New Zealand, despite 
the steep rise in obesity and diabetes rates 
for Māori,5,16 there has been a limited array 
of interventions specifically designed for 
Māori communities with T2D. Examples of 
interventions offered include health navi-
gators, health communication tools,17,18 
culturally tailored interventions19,20 and, 
most recently, a multi-pronged programme.8 
A key feature within these interventions 
is the relevance of a Māori approach. 
Collectively they acknowledge a holistic 
view of health, comprise a co-design or 
community partnership aspect, Māori 
knowledge, language24 and leadership and a 
multi-disciplinary approach to intervention 
development and delivery. Across the 
Māori interventions noted, socioeconomic 
costs (such as for households, transport 
and healthy food) were indicated but not 
investigated. 

It is imperative that initiatives aim 
to observe no worsening of HbA1c are 
designed and implemented in a way that 
contributes to better health for Māori.21 

This article describes a community-based 
participatory approach to improve outcomes 

for whānau Māori with T2D by describing 
the co-design process employed by Kimi Ora 
and an overview of the health outcomes. 
Kimi Ora is part of the broader He Pikinga 
Waiora project.22

Kimi Ora is a whānau-centred lifestyle 
intervention based in the community 
focused principally on improving health 
outcomes for Māori with pre-diabetes or 
T2D. Kimi Ora was co-designed by several 
groups: a marae-based service provider (Te 
Kōhao Health Ltd), locals at participating 
sites (Melville and Raglan), researchers 
from the University of Waikato and wider 
stakeholders (community health and 
education providers such as school, district 
health board (DHB) and Ministry of Health 
staff). The initial design took 18 months to 
develop.21 Iterative refinement meant that 
Kimi Ora was continually reshaped as issues 
were identified, new evidence came to light 
and participant feedback was evaluated.23,24

Implemented in two communities (a 
suburb of Hamilton and a rural Waikato 
township), Kimi Ora comprises 2–3 inter-
actions per week over an eight-week 
period, with screening and evaluation 
activities during the weeks at either end. 
The screening and evaluation weeks are 
undertaken within a group context, with 
opportunities for one-on-one interaction 
between the participant and community 
facilitator. Regular interactions allow oppor-
tunities to form and reinforce culturally 
relational engagements,25 as well as to 
monitor participant involvement, trouble-
shoot individual and whānau concerns, 
respond to queries and share successes. 
Examples of the many resources include 
week-to-week meal planning that reflect of 
whānau budgets to allow for incorporation 
of discount items at local grocery stores; 
trialling recipe variations for improved 
nutrition; guidance reading nutritional 
labels; and discussing alternatives to fast 
food. These resources ensure participants 
can integrate learnings into their home 
environment. Additionally, tailored physical 
activities were designed to enhance cultural 
knowledge and provide opportunities to 
improve their sense of community belonging 
and their health and wellbeing (eg, exercise 
sessions and guided walks to cultural sites 
were open to participants their whānau and 
the wider community). 
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Methods
Participants of Kimi Ora were initially 

identified through the client database as 
service-users registered with Te Kōhao 
Health (TKH) who had either pre-diabetes or 
T2D. Invitations were sent to those who met 
the criteria (Māori adults with pre-diabetes 
or T2D). Given the focus on a whānau-
centred approach and the poor uptake of 
interventions that focus on individuals while 
ignoring the family/household situation, 
Kimi Ora looked to impact people in the 
same household; as such, potential partic-
ipants were also encouraged to include 
whānau (whether in the same household or 
not).

There were three cohorts from within 
TKH, and two cohorts were later recruited 
from a rural township located outside of 
Hamilton. A control group was recruited 
through the TKH database. This group 
received the standard diabetes care through 
their usual primary care team, with 
members followed-up at approximately 
eight weeks after their first assessment. 
At the end of each eight-week round of 
delivery, control group members (n=21) 
were invited to participate in the next Kimi 
Ora cohort. 

Kimi Ora was co-designed with regards 
to its approach, design and measures. 
The team of service provider staff, clini-
cians, academics, researchers and whānau 
advisors settled on a non-randomised 
pre-intervention/post-intervention design 
and intervention/control with multi-method 
data collection. The four areas of focus 
were: clinical measures selected to capture 
individual biometric measures of glycaemic 
control, including glycated haemoglobin 
(HbA1c), blood pressure, weight, body 
mass index (BMI) and waist circumference; 
individual self-reporting, which captured 
physiological features with known links 
to weight problems (such as perceived 
energy levels, hours of sleep,26 fruit/vege-
table servings); whānau engagement, which 
enabled reflections on household/whānau 
activities; and community activities, which 
utilised participant-observation recording 
of wider community (multiple households) 
healthy lifestyle, health education activities.

Formal data collection began prior to 
the eight-week programme and then again 

at completion. To assist organising data 
and assessments, the He Pikinga Waiora 
framework22 was used by the research 
team. Ethical approval was received by the 
University of Waikato Management School 
Ethics Committee (15/202).

Baseline measures, including HbA1c, 
blood pressure, health rate, weight, waist 
circumference and height, were collected 
prior to starting and at follow-up at the 
completion of the programme (post-in-
tervention) for both the participants and 
the control group. Demographic details 
were analysed using frequencies or mean/
standard deviations. Descriptive statistics of 
key clinical outcomes included frequencies 
and charts. All items used the original scale. 
Data analysis for the outcome measures 
pre-intervention to post-intervention 
utilised paired sample t-tests. Analysis for 
the comparison between intervention and 
comparison group used independent sample 
t-tests of the pre/post difference scores. All 
analyses were completed with SPSS 25.0 
(released 2017, Armonk, NY: IBM Corp). 

For the self-report and whānau 
engagement elements, participants 
completed an interviewer-assisted ques-
tionnaire with a community researcher at 
TKH. The questionnaire was administered 
to all enrolled participants, including the 
control group, and covered topics such as 
self-reported measures of overall feelings of 
health, food and nutrition, physical activity, 
lifestyle knowledge and demographic 
information.

In addition to the use of measures for 
statistical reporting, interviews with 
whānau and key stakeholders contributed 
understanding perceptions, attitudinal shifts 
and socioeconomic contexts. Lastly, obser-
vations at three key community events were 
held as part of assessing uptake of Kimi Ora.

Results
There were 35 participants who started 

and completed an eight-week programme. 
One participant was excluded from some 
analyses measures due to pregnancy. Most 
participants were female (n=31, 89%). 
Participant ages ranged between 20 and 69 
years old (two did not report age). All partic-
ipants (Kimi Ora and the control group) 
were of Māori ethnicity. Post-intervention 
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gains are observed on most variables in the 
initial analysis of Kimi Ora outcomes (Table 
1). Improvement on all clinical measures 
include median weight loss of 4.71 kg, BMI 
reduction of 1.80 kg/m2 and HbA1c reduction 
(mmol/mol) by 8% of initial level. The latter 
reduced the sample median from pre-dia-
betic to normal (44 to 40mmol/mol). Further 
information, including a descriptive explo-
ration of key outcome variables along with 
charts to illustrate the changes, is available 
in the supplementary material.

Food, activity and lifestyle questionnaires 
showed differences at both individual and 
whānau level. After the programme, there 
were minimal changes in hours of sleep, 
fried foods eaten and dollars spent per week 
on food. In all other variables, a significant 
difference was observed over the eight-week 
period of the programme.

Pre and post measures had to be available 
in order to be reported. Some results 
reported have less than 35 participants. The 
absent individual biomedical measure is the 
result of a pregnancy exclusion. Although 
everyone was encouraged to complete 
all areas of individual self-report, a large 
number of participants felt uncomfortable 
reporting their estimated total weekly 
minutes active (n=13). Missing data from 
whānau engagement reflect the exclusion 
of children (under 12 years of age) and 
missed appointments where measures were 
recorded for the study.

A second analysis compared the difference 
in pre-intervention and post-intervention 
scores between the Kimi Ora participants 
and the control group (Table 2). Members 
of the control group were less likely to 
have all measures done (eg, HbA1c), so 
the response rates within categories vary. 
Comparison results observe changes in Kimi 
Ora participants that are not seen in the 
control group. Differences in the measures 
for weight, waist, and BMI show significant 
improvement in Kimi Ora participants. 

Kimi Ora retained 100% of participants. 
Significant results for median reductions of 
weight (4.7kg), waistline measures (9.1cm) 
and BMI (1.8 kg/m2) reflect strong impacts 
for individual Kimi Ora participants when 
compared to control group participants 
who observed a median increase in weight, 
waistline and BMI (-0.2kg, -0.4cms and -0.1 
kg.m2 respectively). Additional to individual 

and whānau level engagement, community 
activities were created to encourage social 
interaction. Community events such as 
a community kai, local sports day and 
a tree planting event were organised as 
part of Kimi Ora and reflect stakeholder 
engagement:

The community kai was held at the local 
primary school. Community members 
were invited to have food, engage in activ-
ities and receive information from seven 
different sponsoring organisations. There 
were 200 meals served. The event was so 
well attended that the food ran out with 30 
minutes remaining in the event.

The local sports day was open to the whole 
community to come and have an enjoyable 
day “giving it a go.” A free barbeque was 
available and a range of fun games was 
offered. The day included a range of stall-
holders and organisations to assist and 
guide youth and whānau into future career 
and lifestyle pathways. 

With support and tree donations from the 
local city council, fruit trees and a vegetable 
garden were established in the community. 
The intention of the community garden was 
to provide low income whānau with free 
access to fruit and vegetables. This initiative 
involved engagement and education on 
planting, growing and maintaining the trees.

Discussion
This article discusses the design, imple-

mentation and outcome evaluation of the 
Kimi Ora community-based lifestyle inter-
vention for Māori with T2D. The overall 
aim of Kimi Ora was to improve HbA1c 
levels for Māori with pre-diabetes and T2D 
while making lifestyle changes. results 
indicate that participants did improve their 
HbA1c levels. Two variables that could be 
interpreted as negative results were that 
fruit servings went down (from 1.56 to 
0.91, albeit with an associated increase in 
servings of vegetables) and processed meat 
went up (from 2.68 to 3.16). These changes 
were expected because of the low carbo-
hydrate diets of the participants. Although 
the increased processed meat intake is not 
recommended long term, the biomedical 
measures indicate positive gains in overall 
health for the short term while participants 
were monitored by medical support staff 
from TKH. 
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Table 1: Pre-intervention/post-intervention outcomes for Kimi Ora (N=35).

Outcome N Pre Post

M SD M SD

Individual biomedical measures

Weight (kg) 34 109.2 22.4 ***104.4 21.8

Waist (cm) 34 124.7 19.3 ***115.6 18.2

BMI (kg/m2) 34 40.1 7.2 ***38.3 7.1

BP systolic (mmHg) 35 131.9 12.0 **128.3 9.3

BP diastolic (mmHg) 35 84.3 6.7 ***81.1 6.0

Resting heart rate (beats per minute) 30 78.0 8.8 *75.8 7.5

HbA1c (mmol/mol) 33 43.9 10.4 ***40.3 8.9

Individual self-report

Physical health (1 = highest level) 34 2.6 1.2 **1.9 0.9

Energy (1 = highest level) 34 3.4 0.7 ***2.1 0.5

Emotional problems (1 = highest level) 33 2.3 1.3 **1.6 0.7

Hours of sleep 32 7.8 1.3 7.9 1.3

Fruit servings (5 = highest level) 32 1.6 1.1 **0.9 0.5

Vegetable servings (5 = highest level) 32 1.9 0.9 ***3.1 0.9

Water intake (5 = highest level) 32 2.6 1.5 **3.4 1.2

Check nutritional labels (5 =highest level) 32 0.8 1.3 ***4.3 1.0

Total weekly minutes active 21 71.2 101.6 **146.9 121.5

Whānau engagement 

Knowledge of physical activity benefits (3 = highest level) 26 1.9 0.7 **2.5 0.5

Knowledge of healthy eating benefits 
 (3 = highest level)

26 1.9 1.0 ***2.9 0.4

Knowledge of types of activities  
(3 = highest level)

24 1.9 0.9 ***2.7 0.5

Processed meat (0 = highest level) 25 2.7 0.7 *3.2 1.0

Fast food (0 = highest level) 25 2.3 0.9 **1.6 0.6

Fruit juices (0 = highest level) 25 1.6 1.2 **0.6 0.7

Fried foods (0 = highest level) 26 1.8 0.6 1.5 0.7

Soft drinks (0 = highest level) 25 2.2 1.5 ***0.6 0.8

Sweets (0 = highest level) 25 2.2 1.0 ***0.8 0.6

Average weekly food spend ($) 20 210.0 91.9 227.0 84.7

Knowledge of community activism  
(4 = highest level)

20 1.3 1.0 ***2.3 0.6

***p<.001; **p<.01, *p<.05
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Table 2: Intervention vs control group.

Outcome Kimi Ora Control

n M 
change

SD n M 
change

SD

Individual biomedical measures

Weight (kg) 34 ***4.7 3.2 21 -0.2 1.0

Waist (cm) 34 ***9.1 6.2 16 -0.4 18.2

BMI (kg/m2) 34 ***1.8 1.4 21 -0.1 .3

BP systolic (mmHg) 35 **3.6 6.1 6 -0.8 2.0

BP diastolic (mmHg) 35 3.2 3.8 6 -4.3 15.6

Heart rate (beats per minute) 30 2.2 4.7 7 0.4 3.8

Individual self-report

Physical health 34 ***0.6 1.0 9 -0.2 0.8

Energy 34 **1.2 0.8 9 0.0 0.9

Emotional problems 33 0.7 1.0 9 -0.2 1.9

Fruit servings 32 -0.7 1.2 8 0.0 0.8

Vegetable servings 32 ***1.2 1.1 8 0.0 0.5

Water intake 31 **0.8 1.3 9 -1.1 1.5

Check nutritional labels 32 ***3.4 1.5 9 0.1 0.3

Whānau engagement

Knowledge of physical activity benefits 26 0.6 0.8 6 0.0 0.6

Knowledge of healthy eating benefits 26 *1.0 0.9 6 0.2 0.4

Knowledge of types of activities 24 0.8 0.9 6 0.2 0.8

Processed meat 25 *-0.5 0.9 6 0.3 0.5

Fast food 25 **0.6 1.0 6 0.0 0.0

Fruit juices 25 *1.0 1.5 6 0.2 0.4

Soft drinks 25 1.6 1.6 6 0.7 1.2

Sweets 25 *1.4 1.2 6 0.2 1.5

Knowledge of community activism 20 1.0 1.0 4 0.5 0.6

 ***p<.001; **p<.01, *p<.05
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Kimi Ora participants report improve-
ments in their feelings of physical health, 
energy levels and their intake of vegetables 
and water. Nutritional education was a key 
component of the weekly cooking sessions 
where participants were able to discuss 
menus, taste-test a variety of unfamiliar 
foods and learn new skills, such as inter-
preting nutritional labels. A difference 
with regards to checking nutritional labels 
suggests key learning was transferred to 
participants through these sessions. Another 
area of suggested correlation is observed 
with the doubling of weekly activity minutes 
(71.2 minutes to 146.9 minutes) and an 
increase in observed average weekly spend 
on food (+$17 per week).

The strong stakeholder relationships that 
support co-designed programmes such as 
Kimi Ora are difficult to establish within the 
usual funding timeframes (of 36 months): 
project planning and formal relationship 
building took six months, co-designing Kimi 
Ora took 18 months of relational engage-
ments and recruitment of the first cohort 
took three months: that’s a total of 27 
months. In the remaining project time (five 
months), delivery of four more cohorts took 
place alongside the development of systems 
to support adequate reporting.

Despite approaching clients within a 
marae-based service provider, it was 
initially difficult to recruit participants for 
an unknown and unproven programme 
through usual channels (primary care 
doctors, hospital, other providers). Slow 
initial recruitment engagement indicates 
that distrust of research among Māori still 
remains. A strategy to mitigate recruitment 
reluctance is to foster research relationships 
with whānau recruits. Their involvement, 
in addition to highly engaged stakeholder 
groups across multiple interests, will impact 
the pace of the programme. Decision-making 
processes and access to resources were 
difficult conversations to navigate at times. 
Future programmes similar to Kimi Ora 
will need to factor such delays into project 
planning or risk non-delivery. By the time 
systems were agreed upon and organised 
to record changes, the first cohort had 
nearly finished the eight-week programme. 
Observed gains quickly spread by word of 
mouth among other TKH clients. Subse-
quent recruitment became easier. The high 

demand for in-person interactions and the 
provision of support needed to undertake 
research components (obtain biomedical 
measures, survey assistance and project 
evaluation) meant participant cohort 
numbers were intentionally kept small. 

Initiatives aiming to improve health 
outcomes for Māori need to be co-designed 
and co-produced with communities and 
key stakeholders in a manner that reflects 
the realities of the intended communities.29 
Kimi Ora was implemented in communities 
with many low-income households. The high 
cost of healthy food19, 30 is a known barrier 
to maintaining a healthy diet for Indigenous 
peoples. Thus, the meal planning component 
of Kimi Ora was tailored to be flexible and 
responsive to participants’ incomes and 
what was on special at the supermarket 
on a week-to-week basis. The reflexive 
process within Kimi Ora helped to ensure 
the programme was relevant and remained 
engaging for participants. When barriers or 
challenges emerged, adjustments became 
necessary to ensure Kimi Ora remained 
fit for purpose. Incorporating community 
voices during and after design and delivery 
contributed to feelings of control. For 
instance, pre-pilot interviews with service 
users highlighted key issues for whānau. 
Strategies to navigate key issues were then 
integrated into the programme design.24,25

Health service providers and govern-
ments tend to adopt a top-down, dictatorial 
approach to healthcare interventions, 
essentially inviting Māori along on a journey 
designed by, for and with another group, 
rather than creating a space for part-
nership. Key points of note from this study 
are the positive outcomes for participants 
involved in the intervention compared 
to the comparison group. Although the 
improvement in biomedical measures 
assessed cannot be overlooked, particularly 
when considering the impact of diabetes and 
its complications, the retention rate of Kimi 
Ora signals added contributing factors to the 
success. The outcomes of Kimi Ora highlight 
how actively tailoring programmes for and 
working with participants can function to 
increase engagement and retention of the 
intervention while achieving health gains. 
As this and similar projects demonstrate,9,20,29 
community-based, community-owned health 
initiatives that are responsive and flexible 
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to the needs of the people involved can 
improve the health of participants, enable 
greater rates of engagement and retention, 
allow for a sense of ownership, cultivate 
participants supporting and championing 
the programme and have broader benefit 
to the community beyond the participants 
alone. 

This research highlights that a commu-
nity-based, participatory and co-design 
process that truly involves the community 
is vital to ensure greater uptake of the 
resulting intervention. Health research 
consultation includes a snapshot of people’s 
experiences regarding a particular issue to 
design a service or intervention that is then 

implemented in that community. However, 
a consultation approach does not reflect 
genuine and effective engagement with 
communities.21 Rather, a community-based, 
participatory and co-design approach 
involves a relationship of partnership and 
reciprocity between researchers and the 
community throughout the research.23,28 
Such an approach to research can ensure 
effective implementation, dissemination, 
uptake and sustainability.27 These two 
key features speak to the overall positive 
outcomes and, as such, are vital to consider 
when designing and implementing health 
interventions, particularly with Indigenous 
communities.
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