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Nutrition and physical activity behaviours 
are well-known determinants of health.1-7 
Current New Zealand (NZ) surveys monitoring 
these important behaviours are designed 
around understanding whether or not best 
practice guidelines8 have been met.9-13 
These behaviours have been predominantly 
quantified by a 24-hr diet recall,9 combined 
with a food frequency questionnaire looking 
at specific food consumption,10,11 and 
questionnaires that examine the intensity and 
time spent in physical activity.10-12 

Current population-wide surveys in NZ that 
examine nutrition and physical activity fail 
to adequately examine the pattern and 
context to these behaviours. In everyday 
life, it is unlikely that many people weigh 
and measure their food on a regular basis, or 
consider the frequency of their consumption 
of individual foods. Similarly, it is unlikely 
that they would consider their physical 
activity (athletes may be the exception) 
with such precision as daily duration and 
intensity. Nutrition and physical activity 
behaviours are complex and are influenced 
by the physiology, ecological and social 
environments of the individual.14,15 Different 
philosophies around nutrition and physical 
activity behaviours are not fully understood 
and have not been well examined in 
population-wide studies.

This work aimed to develop a new and 
straightforward tool to move beyond the 
simple quantification of food consumption 
and physical activity by investigating the 
broader context to eating and moving. 
Developing a new tool is the first step 
to enable the examination of whether 
someone follows a specific eating philosophy 
(e.g. plant-based, Mediterranean, low-
carbohydrate or low-fat approach), and 
how, where, and with whom they are 
physically active. A broader understanding 
of the common approaches to eating and 

moving at a population level will enable a 
more comprehensive understanding of the 
relationship between these behaviours and 
health.

Survey development
Content validity was a crucial part of the 
survey development process. The questions 
underwent two reviews and modifications 
by an expert panel that included a registered 
dietitian, a public health academic, an exercise 
physiologist and two epidemiologists; 
all employed in academic institutions. 
Furthermore, to improve the content 
validity, verbal feedback was obtained from 
participants involved in the test–retest 
reliability assessment (described below). 

During initial development, the primary 
inclusion criteria for each question was the 
ability to differentiate a range of eating and 
physical activity approaches. Additional 
criteria were the ease of interpretation, 
suitability for online use, conciseness and 
reliability. The final survey was structured into 
two parts: basic demographic questions; and 
nutrition and physical activity questions. 

The nutrition questions examined the 
approximate weekly consumption (over the 
previous four weeks) of major food groups 
(grains, dairy, eggs, fats, red meat, white meat, 
fish, fruit, vegetables and nuts) and processed 
foods (processed meats, snack foods, 
confectionery, sugary drinks, takeaways 
and protein powder). Dairy was further 
distinguished as low-fat or full-fat, separate 
options were included for starchy vegetables 
and non-starchy vegetables, and fat sources 
were itemised as butter, margarine, processed 
or non-processed oils. In addition, a set of 
questions investigated the participants’ 
beliefs in their food choices and were 
designed to distinguish whether participants 
prioritised eating low-fat options; high-fat 
options; or processed, convenient foods. A 
set of questions also examined participants’ 
attitudes to weight loss and weight gain to 
provide some idea of the motivation for their 
dietary behaviours. 

The physical activity questions included 
exercise (planned, structured and repetitive 
physical activity16) and non-exercise physical 
activity (unstructured activity). The first set 
of questions examined non-exercise activity 
(work-related activity demands, transport 
modes, evening activity and sitting time). 
The second set of questions examined 
approximate weekly engagement in different 
types of exercise (short or long duration 

vigorous-intensity, moderate-intensity, sport-
related, strength and resistance training, and 
flexibility); as well as the social context of 
these exercise activities. 

Psychometrics
This involved content validity assessment 
(as outlined above) and a pilot study to 
examine test–retest reliability. Participants 
were recruited from a NZ academic institution 
and associated contacts for the pilot. A 
repeated measures online approach (9 
days, SD ± 4 days between surveys) was 
used. Percentage agreement and Cohen’s 
linear17and quadratic17,18 weighted kappas 
were calculated. Strength of agreement 
thresholds19 were assigned to the quadratic 
weighted kappa values. 

Results
Content validity appeared to be robust from 
analysis of participant and expert panel 
feedback. Twenty-two participants (17 
females) completed the test–retest reliability 
pilot study (mean age 51 SD ± 11 years). 
Participants were primarily European (90%) 
and in full- or part-time employment (59%). 
It is acknowledged that this is a not a fully 
representative sample of the NZ population 
and is therefore considered a pilot study. 

For the test–retest reliability (42 questions 
across nutrition and physical activity), five 
questions (11.9%) showed perfect agreement, 
19 (45.2%) showed excellent strength of 
agreement, 16 (38.1%) showed fair-to-good 
strength of agreement, and two (4.8%) 
showed poor strength of agreement. The two 
questions that showed poor agreement were 
on frequency of soft drink consumption and 
evening household activities. Further review 
and amendments are required with these 
questions. 

Overall, the majority (40) of the survey items 
showed fair-to-excellent test–retest reliability 
within the pilot study sample. Additionally, 
the content was considered to be valid for the 
survey aims. All indirect nutrition and physical 
activity assessments have methodological 
limitations, and web-based administration 
is likely to share similar issues to traditional 
paper-based counterparts.20 

A four-week recall period was stipulated 
to provide a reasonably stable period for 
analysis. The time period between surveys 
was designed to limit participants’ recall of 
responses; but at the same time it maintained 
the stability of their responses. Five questions 
were answered identically between rounds, 
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which suggests that these patterns were 
either very reliable or potentially some recall 
between surveys was occurring. A slightly 
longer period between surveys may have 
minimised any recall; however, a longer 
period would have changed the recall 
window and potentially the participants’ 
eating patterns.

Implications
The next step in the survey development 
process is to implement the survey within 
a large population sample and explore 
patterns to the data. This will hopefully 
identify common patterns in New Zealanders’ 
approach to eating and moving. If distinct 
patterns become evident, associations with 
health and wellbeing may be elucidated. In 
addition, these patterns may enable more 
targeted research and interventions focusing 
on the philosophies governing food choice 
and activity patterns. 

For additional details or copies of the final 
survey and SPSS syntax for Cohen’s weighted 
kappa, contact the corresponding author.
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