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Introduction
Maintaining a healthy weight, being physically active and regularly 
eating fruit and vegetables are three of the most important health 
behaviours for reducing the risk of many chronic disorders. These 
behaviours often exist in conjunction with one another, and while 
the presence of one behaviour can promote adherence to another,1 
research suggests that very few individuals abide by multiple 
health behaviours.2,3 The reduced quality of life as a result of poor 
lifestyle choices is not isolated to the individual. While employers 
in New Zealand and Australia do not directly meet the medical 
costs associated with poor employee health as they do in the 
United States (for example), there is convincing evidence of the 
link between increased absenteeism and increased presenteeism 
(where employees are present at work yet not functioning to their 
full capacity) as two consequences of poor employee health.4-8

As the workplace is increasingly being utilised in New Zealand as a 
setting for health promotion, identifying if health behaviours cluster 
would be a useful first step for initiating employer-driven health 
promotion efforts to target multiple behaviours. The clustering of 
behaviours has been investigated in Australia9 and in the US,10 and 
while Tobias and colleagues investigated the clustering of five health 
behaviours in the New Zealand population,11 maintaining a healthy 
weight was not included. As excess weight is an underlying risk factor 
for many chronic diseases, the aim of this study was to report the 
prevalence of individuals adhering to three health behaviours and 
the degree to which these behaviours cluster within this working 
population.

Methods

Study participants
Participants were employees of nine professional organisations 
invited to participate in an online health risk assessment (HRA). These 
organisations were both public and private sector companies, and 
included companies from engineering, insurance, IT and advertising, 
and a law firm. The organisations were recruited due to the nature 
of their core business requiring their employees to spend most 
of their work day at a computer, thus having easy access to the 
HRA. Organisation size ranged from 72 to 994 employees, and the 
number of worksites within each ranged from a single worksite to 
23 different locations across New Zealand. E-mail invitations were 
sent to 3,438 employees to complete the HRA within work time. 
Two follow-up e-mails were sent out over a two-week period. Ethical 
approval was obtained from the New Zealand Northern Regional  
Ethics Committee, and data were collected from December 2009 
to March 2010.

Measures
The HRA asked participants to report on nine health risk behaviours, 
which were included due to their established links to health and 
productivity in the workforce.12 However, the focus of this analysis 
was on just three health behaviours that are the target of public 
health recommendations: fruit and vegetable consumption, 
physical inactivity and having a BMI over 25 kg/m2. Although being 
overweight is not a behaviour, it is the consequence of a number of 

Do health behaviours cluster in a  
working population in New Zealand?

Micalla Williden, Scott Duncan and Grant Schofield

Abstract

Issue addressed: This study examines whether adhering to healthy weight, physical activity and fruit and vegetable recommendations 
lead to a cluster in a working population.

Methods: An online Health Risk Assessment (HRA) was administered to 1,296 (36%) employees in nine organisations across New Zealand. 
Clustering was defined as the co-prevalence of behaviours above that which was expected by the laws of probability. 

Results: Less than half the participants met physical activity guidelines (44.5%) or maintained a healthy weight (46.7%), and 29.4% 
consumed five or more servings of fruit and vegetables per day. Just 3.8% of participants met all three recommendations, compared 
to an expected prevalence of 7.6%. There was no clustering of health behaviours, with no difference between expected and observed 
prevalence (with an observed/expected (O/E) ratio between 0.68-0.93). 

Conclusion: Few people adhere to two or more simple public health messages recommended to reduce risk of chronic disease.

Key words: fruit, vegetables, body mass index, clustering, health behaviour, employees

Health Promotion Journal of Australia 2012; 23: 234-6

So what?

Identifying co-existing health behaviours could help with a more targeted approach to health promotion messages.
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Table 1: Observed and expected prevalence of healthy behaviours.

Behaviour Observed
% (n)

Expected
(%)

Ratio O/E
(95% CI)Fruit and vegetable intakea Physical activitya Healthy weighta

yes 29.4 (381)

yes 44.5 (577)

yes 46.7 (605)

yes yes – 7.6 (99) 13.0 0.58 (0.32-1.14)

yes yes 14.3 (185) 20.8 0.69 (0.43-1.19)

yes – yes 12.7 (165) 13.7 0.93 (0.78-1.34)

yes yes yes 3.8 (49) 6.1 0.63 (0.48-1.54)

no no – 23.5 (305) 39.2 0.60 (0.47-1.19)

– no no 31.0 (402) 29.6 1.05 (0.93-1.09)

no – no 35.0 (454) 37.6 0.93 (0.82-1.08)

no no no 20.6 (267) 20.9 0.99 (0.84-1.12)

a.  met recommended level
Yes  denotes the presence of behaviour(s)
No  denotes the absence of behaviour(s), i.e. for the group that has ‘no’ in both the fruit and vegetable and physical activity columns and ‘–‘ in healthy weight column, this denotes they do not meet the 

recommendations for fruit and vegetable consumption or physical activity guidelines, regardless of weight status. 

behaviours that result in an energy imbalance leading to weight gain. 
The questions were derived from previously validated questionnaires 
and population surveys after consultation with health professionals 
and experts in the respective fields.13-16 Weight status was assessed 
by asking participants to report their height and weight, from which 
body mass index (BMI; kg/m2) was calculated. Those recording a BMI 
25 kg/m2 or greater were categorised as overweight.14 

Participants were asked to recall the time spent in physical activities 
over the last week using the New Zealand Physical Activity 
Questionnaire Short Form (NZ PAQ-SF), a modified version of 
the International Physical Activity Questionnaire (I-PAQ) that has 
been validated in the New Zealand population.13 Activities were 
categorised as walking or as moderate or vigorous physical activities, 
and participants were categorised as either active or inactive 
according to the New Zealand Physical Activity Guidelines (which 
state that ‘active’ people are those who participate for at least 30 
minutes per day five days per week).15 Finally, fruit and vegetable 
consumption was assessed using questions from the New Zealand 
Nutrition Survey.17 Participants were asked how many serves of 
vegetables and fruits they consumed per day over the past seven 
days.17 Those who reported meeting the recommendation of 
three servings of vegetables and two servings of fruit per day were 
categorised as meeting the recommendations for a healthy diet.18 
Once developed, the questionnaire was pilot-tested in a convenience 
sample to assess for comprehension and length. 

Analysis
Student t-tests were conducted to determine whether there were 
differences in BMI, physical activity levels or fruit and vegetable 
consumption by age, gender or ethnicity. The three risk factors 
(physical inactivity, insufficient fruit and vegetable consumption, 
and overweight) were then coded dichotomously based on whether 
participants met the recommendations for physical activity, fruit and 
vegetable consumption and a healthy weight. Groups were formed 
based on all possible combinations of behaviour. In all, eight groups 
(ranging from presence of all three behaviours to absence of all three 

behaviours) are presented. Clustering is determined by calculating 
the expected prevalence rate (multiplying together the individual 
behaviour prevalence rates.)19 A lower than expected prevalence 
indicates the behaviours exist independent of each other and there 
is no clustering; a higher than expected prevalence suggests that 
the behaviours do cluster.11 Chi-squared analyses were performed to 
establish if there were differences between observed and expected 
prevalence rates, with significance determined at p<0.05. 

Results
The HRA was completed by 1,296 participants (447 male, 849 female, 
an overall response rate of 36%) aged 18-65 years with the response 
rate of each organisation ranging from 13-90%. The majority were 
of New Zealand European descent (81.5%) with a mean BMI of 
25.7 kg/m2, and more than half (53.3%) categorised as overweight. 
Forty-five per cent met the physical activity guidelines, and those 
meeting the recommendations for fruit and vegetable consumption 
were 45.1% and 38.5% respectively. Less than one-third (29.4%) 
consumed five or more servings of fruit and vegetables per day. Just 
3.8% of participants met all three recommendations, compared to 
an expected prevalence of 6.1%. No health behaviour clusters were 
observed in this study, as shown by similar expected and observed 
prevalence rates (Table 1).

Discussion
In the present study, almost 80% of people claimed to be either 
physically active, of a healthy weight or ate five or more serves of 
fruit and vegetables daily. While individuals who adhere to one health 
behaviour may be motivated to adopt another1 we did not find that 
among the participants in this study. Just 3.8% of the participants 
met the recommendations for all three behaviours, similar to 
prevalence rates of between 3-8% previously reported.9,20-22 Lack 
of knowledge is unlikely to be an explanation,23 particularly in the 
present study of professional working adults, which suggests social 
and environmental factors that influence behaviour may be more 
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salient.24,25 The workplace is a recognised setting that can address 
some of these factors and has the potential to provide support 
necessary for behaviour change and maintenance. 

Environmental changes do not require substantial financial 
investment from the company; providing healthy food options, 
promoting stair use through posters, the creation of organisational 
sports teams and encouraging active commute where possible are 
all examples of low-cost health promotion initiatives that target 
both the physical and the social environment of the workplace 
and encourage adherence to public health recommendations.20 
Investigating the opportunities available to these employees would 
establish if the workplace would benefit from positive changes to 
the physical work environment, or if it is the wider social landscape 
that needs to be addressed. 

Limitations in this research include the self-reported information, 
such as weight, which research suggests Caucasian people, women, 
and those with a higher education may underestimate more than 
other sub-groups.26 Further, the low response rate, the cross-sectional 
nature of the study and the self-selection of the companies and the 
participants make these findings unlikely to be representative of 
the wider population. However, this first investigation in a sample 
of professional working adults in New Zealand illustrates a lack 
of adherence to more than one health behaviour. Utilising the 
workplace as a vehicle for health promotion that targets public 
health recommendations may reduce the impact of poor employee 
health over time.
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