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Background and Objectives: To assess persistence of improvements in nutrition-related attitudes and behav-
iours 2-4 years after attending an adult nutrition education program (FOODcents). Methods and Study Design: 
A link to an online survey was sent to 407 past FOODcents participants. The survey replicated items included in 
previous FOODcents evaluation surveys. In total, 87 responses were received (response rate 21%). Analyses were 
conducted on matched responses across 3 time points: pre, post, and follow-up. Results: Improvements since 
baseline were maintained in confidence to buy healthy foods on a budget and a range of dietary behaviours (e.g., 
increased consumption of vegetables, legumes, and wholegrain products; greater use of the nutrition information 
available on food packages; and decreased consumption of soft drinks). There were two primary areas in which 
improvements were not maintained over time: reported intake of fruit and frequency of consumption of fast food. 
Conclusions: The results suggest that adult nutrition education can be effective in encouraging individuals to al-
ter their food shopping processes and modify their diets. The tendency for some behavioural outcomes to be 
worse at follow-up than at baseline indicates that marketplace factors such as food promotion and availability 
may be influencing these specific dietary behaviours. This rare longitudinal study of the effects of adult nutrition 
education shows that this form of intervention has the potential to produce lasting improvements in attitudes and 
behaviours. However, such programs cannot be expected to produce large and lasting effects without support 
from population-level nutrition policies and programs that address macro-environmental factors that influence di-
etary behaviours. 
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INTRODUCTION 
Adult nutrition education is recognised as an important 
element of public health approaches to addressing obesity 
and reducing health inequalities resulting from subopti-
mal nutrition.1-3 The World Health Organization’s Global 
Action Plan for the Prevention and Control of NCDs 
[non-communicable diseases] 2013–2020 nominates nu-
trition education as a component of the health-promoting 
environments that are needed to enhance health at the 
population level.4 However, longitudinal evaluation data 
on the effectiveness of adult nutrition education interven-
tions are lacking, especially in terms of outcomes for 
those from disadvantaged backgrounds.5,6 Such evalua-
tions are critical for informing government decisions re-
lating to policy priorities within the broader area of diet 
and nutrition.7-9 To provide insights of relevance to this 
issue, the present study reports longitudinal outcome data 
on a Western Australian adult nutrition education pro-
gram (FOODcents) that focused on improving nutrition 
literacy and healthy eating behaviours among those from 
disadvantaged backgrounds.  
 
FOODcents 
The FOODcents program involved face-to-face infor-
mation and cooking sessions and was designed to (i) in- 

 
 
crease consumption of fruit, vegetables, and cereals; (ii) 
reduce consumption of foods high in salt, sugar, and fat; 
and (iii) better align food expenditure with the healthy 
diet pyramid.10 FOODcents was developed by the West-
ern Australian Health Department as a pilot project in 
1992, with state-wide implementation commencing in 
1995.11 Different FOODcents courses were available to 
cater for varying levels of nutrition knowledge and spe-
cific areas of interest for program participants. Three 
course types were offered: individual (one-off workshops 
of 1-2 hours duration), comprehensive (2-3 sessions over 
2-6 hours in total), and intensive (4-8 sessions over 4-16 
hours in total). It is estimated that approximately 2,500 
Western Australians attended FOODcents courses each 
year. 

A comprehensive evaluation of the FOODcents pro-
gram comprising multiple quantitative and qualitative 
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components was undertaken between June 2012 and May 
2014. The results demonstrated significant improvements 
in participants’ nutrition-related confidence, knowledge, 
and purchasing behaviours, along with high levels of sat-
isfaction with the pedagogical approach adopted in the 
delivery of course content.12-14 Despite these results, the 
FOODcents program was terminated in mid-2016, with 
the Health Department redirecting funding to other com-
munity nutrition programs. 

The impressive short-term evaluation results of the 
FOODcents program raise the question of whether im-
provements can be maintained over time. The aims of the 
present study were therefore to (i) assess whether the atti-
tudinal and behavioural changes resulting from FOOD-
cents course attendance persist over time and (ii) identify 
any curriculum areas that could benefit from booster ses-
sions to reinforce learning and prevent deterioration in 
attitudinal and behavioural outcomes among those attend-
ing adult nutrition education programs. 
 
METHODS 
Approval was obtained from Curtin University Human 
Research Ethics Committee (approval number RDHS 33-
16) to recontact FOODcents participants who had provid-
ed contact details during the original evaluation. These 
participants were those responding to the pre-and post in-
session surveys, and as such there were two sets of data 
points already existing for each potential respondent. In 
total, 528 of the original 927 FOODcents attendees partic-
ipating in the initial evaluation provided their contact 
details and gave their permission to be contacted for fur-
ther research. At the time of the follow-up evaluation 
(April-May 2016), the time since attending a FOODcents 
course ranged from two to four years. This long period of 
elapsed time resulted in many of the provided contact 
details being no longer viable. In addition, a small num-
ber of those providing contact information did not have 
access to the Internet, which was necessary to complete 
the online survey.  

In total, 407 individuals were able to be sent a link to 
the survey, with an AUD$10 supermarket voucher of-
fered as remuneration. The survey replicated items in-
cluded in the previous pre- and post-session surveys (see 
Pettigrew et al.13 for instrument and protocol details). Of 
particular interest in the follow-up survey were behav-
ioural outcomes in the form of consumption of specific 
foods (e.g., fruit, vegetables, wholemeal products, beans, 
and legumes) and the use of recommended food selection 
techniques when grocery shopping (e.g., reading nutrition 
information on product packages and comparing prices 
using the price per kg method).  

Respondents’ follow-up survey data were matched to 
the data they provided in the pre- and post-course surveys. 
Changes over time were assessed using paired samples t-
tests (for continuous variables) and Wilcoxon signed rank 
tests (for categorical variables). 
 
RESULTS 
Of the 407 previous FOODcents participants sent the link 
to the online survey, 87 responded representing an effec-
tive response rate of 21%. Of these, 92% were female and 
54% were 50 years of age or older. Initial analyses were 
undertaken to identify any systematic differences between 
those who responded to the follow-up survey invitation 
and those who did not according to their responses to the 
previous survey. There were no significant differences on 
the attitudinal variables of perceived course usefulness 
and understandability and the behavioural variables of 
pre-post changes in fruit, vegetable, and fast food con-
sumption. There was one demographic variation between 
the two groups - females were more likely than males to 
respond to the invitation to participate in the follow-up 
survey (χ2(1)=8.21, p=0.004). The results below are pre-
sented according to the following outcome variables: nu-
trition-related confidence and behaviours, utilisation of 
FOODcents resources, desire to attend future courses, and 
engagement in positive word-of-mouth communications 
about FOODcents.  

In terms of confidence to buy healthy foods on a budget, 
73% of the respondents indicated in their pre-attendance 
responses that they were confident or very confident, 
which increased to 89% in their post-session attendance 
responses (p=0.005) and 91% in their follow-up evalua-
tion responses (p=0.003). There was therefore no deterio-
ration from course completion to follow-up. 

Dietary behaviour outcomes were assessed in two ways. 
First, fruit and vegetable intake and frequency of con-
sumption of fast food were collected at pre, post, and fol-
low-up (results shown in Table 1). Second, at follow-up 
respondents were asked to report whether their engage-
ment in a broad range of dietary practices had changed 
since course attendance (results shown in Table 2). Table 
1 shows that while the significant pre-to post improve-
ment in vegetable intake was maintained at follow-up, the 
gain may be eroding over time. Counterintuitively, the 
results for fruit and fast food were worse at follow-up 
than at both the pre- and post-time points. This indicates 
that these respondents’ diets had deteriorated in terms of 
consumption of these food products since the period prior 
to course commencement.  

Of the other dietary behaviours assessed, the most sub-
stantial changes appeared to have occurred in relation to 

 
Table 1. Self-reported fruit, vegetable, and fast food consumption 
 

Reported food consumption  Pre 
M (SD) 

Post 
M (SD) 

Follow-up 
M (SD) 

Serves of fruit  1.75 (0.92) 1.88† (0.73) 1.63 (0.74) 
Serves of vegetables 2.77‡§ (1.48) 3.65 (1.67) 3.30 (1.61) 
Number of days fast food consumed in previous week  0.56 (0.89) 0.49 (1.14) 0.68 (0.78) 
 
†Significantly different from follow-up at p<0.05. 
‡Significantly different from post at p<0.001. 
§Significantly different from follow-up at p<0.05. 
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food shopping. As shown in Table 2, since attending a 
FOODcents course respondents reported more frequently 
(i) reading the nutrition information panel, (ii) reading the 
ingredients list, and (iii) comparing food prices using the 
price per kilo method. In terms of foods consumed, re-
spondents reported eating wholemeal/rye bread products 
and beans/legumes more frequently and consuming soft 
drinks and pre-packaged biscuits and cakes less frequent-
ly compared to before attending the course. 

When asked about the take-home resources provided 
during FOODcents courses, almost three-quarters (73%) 
of respondents reported having used the resources (43% 
‘a little’ and 30% ‘a lot’). A subsequent open-ended ques-
tion asked respondents to nominate the specific resources 
they had used most often. The most commonly mentioned 
materials were recipes and nutrition guides, especially the 
wallet-sized reference cards. 

Two-thirds (76%) of respondents reported they would 
be ‘definitely’ (33%) or ‘possibly’ (43%) interested in 
attending a face-to-face FOODcents refresher course, and 
72% reported ‘definitely’ (26%) or ‘possibly’ (46%) be-
ing interested in accessing an online refresher course. 
More than two-thirds (70%) of respondents reported that 
they had recommended FOODcents to friends and family 
since completing the course. 
 
DISCUSSION 
The results of this follow-up evaluation show areas in 
which the FOODcents nutrition program appears to have 
produced favourable long-term changes in participants’ 
attitudes and behaviours. Improvements since baseline 
were maintained in confidence to buy healthy foods on a 
budget and vegetable consumption. In addition, respond-
ents reported adopting healthier food shopping behav-
iours, such as consulting the mandated nutrition infor-
mation on product packaging. This is important in light of 
previous research indicating that consumers tend to have 
low levels of utilisation of this information,15 especially 
those from disadvantaged backgrounds.16 Further, high 
levels of satisfaction with and use of the FOODcents re-
sources were reported, and more than two-thirds of the 
respondents had recommended FOODcents to family and 
friends. Overall, these results are noteworthy given the 
short-term nature of the intervention and the long elapsed 
period since exposure. 

There were two areas in which behavioural improve-
ments were not only unsustained, but had deteriorated 

over time: respondents reported reduced fruit intake and 
more frequent consumption of fast food. In both cases, 
the follow-up results were worse than pre-course baseline 
levels, indicating larger social forces are at play that may 
be influencing certain dietary behaviours. For example, in 
recent years there has been heavy media coverage of fad 
diets that involve eschewing entire food groups, including 
carbohydrates.17 Sugar has been a focus of attention, re-
sulting in increased consumer concerns about this nutri-
ent,18 which may be dampening fruit consumption. The 
increase in frequency of fast food consumption is more 
inexplicable, but may reflect a worsening economic cli-
mate and high levels of price discounting by fast food 
chains.19 As such, it is likely that interventions such as 
adult nutrition education programs cannot be expected to 
produce substantial and ongoing effects in isolation, and 
instead need to be supported with other population-level 
efforts that focus on the quality of the food supply, the 
way in which foods are marketed, and the provision of 
nutrition information across all stages of the lifespan.  

In terms of improving adult nutrition education pro-
grams, the results of the present study suggest that boost-
er or refresher sessions may assist individuals to consoli-
date and reinforce their learning and that such courses are 
likely to be considered appropriate and desirable by the 
target group. Given the possible negative consequences of 
broader societal trends on respondents’ diets, such cours-
es may also be beneficial in countering any misinfor-
mation disseminated by the media, thereby preventing 
deterioration in outcomes due to pervasive external forces.  

 
Study limitations and future research  
The primary limitation of this follow-up evaluation is the 
relatively low response rate that limits the generalisability 
of the results. This is likely to be at least partially at-
tributable to the inevitable attrition associated with longi-
tudinal research studies covering extended periods of 
time,20 and especially those involving disadvantaged pop-
ulations.21 A further limitation is that although there did 
not appear to be attitudinal or behavioural differences 
between this sample and that of the previous survey, fe-
males were more likely than males to respond to the invi-
tation to participate, which may have affected the results. 
However, the capture of data from the same individuals 
over multiple time points within a two- to four-year time 
period is a major strength of the analysis, providing as-
surance that the identified trends are likely to be valid for 

 
Table 2. Self-reported changes in various dietary behaviours 
 

Behaviours Follow-up 
M† (SD) %‡ 

Choose wholemeal/rye bread 3.74 (0.84) 65 
Eat legumes or beans 3.67 (0.74) 61 
Drink cordial or cool drinks (including diet versions) 1.76 (1.04) 79 
Eat pre-packaged biscuits or cakes 1.91 (0.90) 78 
Look for low-salt varieties 3.57 (1.11) 53 
Change recipes to make them healthier 4.04 (0.84) 72 
Read the Nutrition Information Panel (NIP) 4.29 (0.80) 84 
Read the ingredients list 4.18 (0.88) 80 
Look at price per kilo 3.95 (1.01) 68 
 
†Response scale: 1=Much less, 2=Less, 3=Same, 4=More, 5=Much more. 
‡% reporting 4 or 5 for favourable positive change or 1 and 2 for favourable negative change.   
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this group. Indeed, the very long follow-up period for this 
kind of intervention indicates that the maintained im-
provements were highly persistent. Such multi-point, lon-
gitudinal evaluations are rare and further work of this 
kind is required to expand the very small evidence base 
relating to the long-term effects of adult nutrition educa-
tion. In particular, it would be advantageous to collect 
data relating to a wider range of variables to facilitate 
more detailed analyses of the factors impacting on food 
choices. For example, monitoring food availability and 
affordability over the time periods of longitudinal studies 
could provide insight into the extent to which macro-
environmental factors may contribute to the results ob-
tained. In addition, the inclusion of a control group that is 
not exposed to a nutrition education program could pro-
vide greater insight into both the short- and long-term 
changes in knowledge and behaviour that could be at-
tributed to the intervention as opposed to other changes 
occurring in the socio-cultural environment. 

Overall, the results of the present study suggest that 
adult nutrition education programs can facilitate lasting 
changes in participants’ food consumption patterns, but 
without reinforcement at least some improvements will 
deteriorate in the face of counteracting forces. Future 
program evaluations may be designed to assess the forces 
behind any such deterioration and identify effective forms 
of inoculation that can be applied. A further promising 
area of future research is in the area of health economics. 
The benefits of such programs could be quantified in 
terms of their long-term implications for individuals’ di-
ets and health. Economic evaluations of the EFNEP pro-
gram and other nutrition education programs in the Unit-
ed States have found that the costs associated with pro-
gram delivery are outweighed by societal-level health 
improvements,6,22,23 supporting the proposition that nutri-
tion education programs are likely to represent economi-
cally viable approaches to improving health outcomes at 
the population level. 

To conclude, this study contributes to the very small 
body of work demonstrating the extent to which attitudi-
nal and behavioural improvements achieved in adult nu-
trition education programs can be maintained. This in-
formation should be of value to policy makers in deter-
mining future investments in public nutrition education 
and to practitioners in their efforts to identify those areas 
requiring subsequent reinforcement to minimise deterio-
ration in outcomes over time. 
 
ACKNOWLEDGEMENTS 
The authors thank Australian Red Cross and Foodbank WA for 
their assistance with this study. 
 
AUTHOR DISCLOSURES 
FOODcents was funded by the Western Australian Department 
of Health (C05669). At the time of data collection and analysis, 
ISP and SM were employed by Cancer Council WA and SP, MJ, 
and NB were employed by a research unit that is part-funded by 
Cancer Council WA. Cancer Council WA was funded by the 
Department of Health to implement and evaluate the FOOD-
cents program. 
 
 
 

REFERENCES 
1. Hawkes C, Jewell J, Allen K. A food policy package for 

healthy diets and the prevention of obesity and diet-related 
non-communicable diseases: the NOURISHING framework. 
Obes Rev. 2013;14:159-68. 

2. Temple NJ. Strategic nutrition: a vision for the twenty-first 
century. Public Health Nutr. 2016;19:164-75. 

3. Zhang Q, Liu S, Liu R, Xue H, Wang Y. Food policy 
approaches to obesity prevention: an international 
perspective. Curr Obes Rep. 2014;3:171-82. 

4. World Health Organization. Global action plan for the 
prevention and control of NCDs 2013–2020. Geneva: WHO; 
2013. 

5. Dollahite JS, Fitch C, Carroll J. What does evidence-based 
mean for nutrition educators? Best practices for choosing 
nutrition education interventions based on the strength of the 
evidence. J Nutr Educ Behav. 2016;48:743-8. 

6. McGeary KA. The impact of state-level nutrition-education 
program funding on BMI: Evidence from the behavioral risk 
factor surveillance system. Soc Sci Med. 2013;82:67-78. 

7. Baral R, Davis GC, You W. National, regional, and state-
level estimates of returns to scale in the expanded food and 
nutrition education program. J Agr Appl Econ. 2013;45:203-
16. 

8. Eyles H, Ni Mhurchu C. Tailored nutrition education: is it 
really effective? Public Health Nutr. 2011;15:561-6. 

9. Townsend MS, Ganthavorn C, Neelon M, Donohue S, Johns 
MC. Improving the quality of data from EFNEP participants 
with low literacy skills: a participant-driven model. J Nutr 
Educ Behav. 2014;46:309-14. 

10. Foley RM, Pollard CM, McGuiness DJ. Food Cent$ - 
achieving a balanced diet on a limited food budget. Aust J 
Nutr Diet. 1997;54:167-72. 

11. Foley RM, Pollard CM. Food Cent$ - implementing and 
evaluating a nutrition education project focusing on value 
for money. Aust N Z J Public Health. 1998;22:494-501. 

12. Pettigrew S, Jongenelis MI, Moore S, Pratt S. A comparison 
of the effectiveness of an adult nutrition education program 
for Aboriginal and non-Aboriginal Australians. Soc Sci Med. 
2015;145:120-4. 

13. Pettigrew S, Moore S, Pratt S, Jongenelis M. Evaluation 
outcomes of a long-running adult nutrition education 
programme. Public Health Nutr. 2016;19:743-52. 

14. Pettigrew S, Biagioni N, Moore S, Pratt S. Whetting 
disadvantaged adults’ appetite for nutrition education. 
Public Health Nutr. 2016;20:2629-35. 

15. Grunert KG, Wills JM, Fernández-Celemín L. Nutrition 
knowledge, and use and understanding of nutrition 
information on food labels among consumers in the UK. 
Appetite. 2010;55:177-89. 

16. Pettigrew S, Pescud M. The salience of food labeling among 
low-income families with overweight children. J Nutr Educ 
Behav. 2013;45:332-9. 

17. Stanton R. Nutrition controversies. J Home Economics 
Institute Aus. 2015;22:2-9. 

18. Ayton P. Not so sweet: sugar market review 2014 [27 
August, 2016]; Available from: http://www.mintel.com/ 
blog/food-market-news/not-so-sweet-sugar-market-review. 

19. Gertner D, Gertner AK, Araujo DV, Bahia L, Bouzas I. 
Calories and cents: customer value and the fight against 
obesity. Soc Mar Q. 2016;22:325-39. 

20. Laird NM. Missing data in longitudinal studies. Stat Med. 
1988;1:305-15. 

21. Young AF, Powers JR, Bell SL. Attrition in longitudinal 
studies: who do you lose? Aust N Z J Public Health. 2006; 
30:353-61. 



                                                          Long-term results of an adult nutrition education                                                  1159                                                             

22. Dollahite J, Kenkel D, Thompson CS. An economic 
evaluation of the expanded food and nutrition education 
program. J Nutr Educ Behav. 2008;40:134-43. 

23. Rajgopal R, Cox RH, Lambur M, Lewis EC. Cost-benefit 

analysis indicates the positive economic benefits of the 
expanded food and nutrition education program related to 
chronic disease prevention. J Nutr Educ Behav. 2002;34:26-
37.

 


