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1. SUMMARY 

The diets of 468 school children, aged 8 - 11 years, attending nine schools randomly 

selected from all State and Catholic primary schools within a 10 kilometre radius of 

Sydney G.P.0. were analysed for 39 nutrients, energy and fibre, and 24 food groups. 

The population consisted of both asthmatic and non-asthmatic children. Children with 

airway hyperresponsiveness to exercise (airway abnormality) and wheeze in the past 

12 months (asthmatic symptoms) were defined as having current asthma. The major 

findings of this study were: 

1. Consumption of fresh, f!ib.fish was associated with a significantly reduced risk 

of current asthma in 8-11 year old children, after adjustment for other known 

risk factors for asthma. 

2. Consumption of fresh, non-oily fish was not associated with any reduction in 

risk of current asthma, asthmatic symptoms or airway abnormalities. 

3. There were no other dietary factors which differed significantly between 

asthmatic and normal children. 

4. Two previous epidemiological studies of children showed an association 

between the consumption of fish and a reduced risk of asthma. The present 

study suggests that these findings are valid, since there was moderately good 

agreement between fish consumption estimated by the standard respiratory 

questionnaire, used previously, and by the detailed dietary questionnaire. 

5. . Children who ate fish regularly generally had diets that were higher in all 

essential nutrients, than did children who were not regular fish eaters. 
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2. BACKGROUND 

The prevalence of childhood asthma has been rising steadily since the late 1960's and is 

now approximately 12% in Australia1• This represents a significant problem for both 

health professionals and the community. 

Although the etiology of asthma is still largely unknown, it is well established that the 

majority of children with asthma are sensitized to various allergens including house 

dust mites and pollens. These allergies can be responsible for acute asthma attacks but 

may also be responsible for the chronic symptoms of asthma i.e. inflammation, mucous 

production and bronchoconstriction. Recent research has shown that fish oils can 

reduce the production of mediators which are associated with the allergic response2 

and thus, theoretically, may reduce the severity or even occurrence of asthma. 

Over the past 10 years we have undertaken epidemiological studies of Australian 

children in which we have documented asthmatic symptoms (wheeze), allergic 

sensitization (atopy) and airway hyperresponsiveness. Airway hyperresponsiveness 

(AHR) is a measure of the sensitivity of airways to a provoking stimulus such as 

histamine, methacholine or exercise and is closely associated with the occurrence of 

asthma. Studies of school children living in two areas of N.S.W., Australia, have 

shown that children who eat fish more than once a week have less AHR to histamine 

than children who do not eat fish regularly3•4• When adjusted for all other risk factors, 

children who ate a meal containing fish more than once each week had one third the 

risk of AHR. The question regarding fish intake in the standard respiratory 

questionnaire used in these studies was not validated against actual fish consumption 

prior to its use, so it is not certain that fish consumption was the factor responsible for 

the reduced risk of AHR or whether this was a marker for another dietary 

characteristic. 
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The current study was undertaken in order to further explore the findings of these 

epidemiological studies. In this study, we used a detailed dietary questionnaire to 

validate the questions of fish intake used in the original standard respiratory 

questionnaire and to examine the relationship of other dietary factors to asthmatic 

symptoms and to AHR in children. 
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3. OBJECTIVES 

The objectives of this study were to test the following hypotheses: 

1. that the question used to categorise fish consumption in the standard respiratory 

symptom questionnaire has good construct validity; 

2. that regular fish consumption reduces the risk of children having airway 

abnormality or asthmatic symptoms; 

3. that the type or quantity of fish is the important factor associated with a reduced 

risk of asthma in childhood; 

4. that children with abnormal airways or asthmatic symptoms have different 

dietary characteristics to non-asthmatic children. 
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4. METHODS 

1. BASELINE STUDY 

In May and June, 1993, 812 school children aged 8 - 11 years attending nine schools 

randomly selected from all State and Catholic primary schools within a 10 kilometre 

radius of Sydney G.P.O. were assessed for asthmatic symptoms, exercise induced 

airway hyperresponsiveness (AHR) and allergies. The study was conducted by a 

research team from the Department of Medicine, University of Sydney and funded by 

the NH&MRC and the Asthma Foundation of NSW5• The aim of this study was to 

measure the effect of exercise on lung function and validate this as a method of 

assessing AHR. 

All children from grades 3, 4 and 5 were invited to participate in the study but only 

children with parental consent were tested. Lung function was assessed by 

measurement of forced vital capacity (FYC) and one second forced expiratory volume 

(FEY 1) using a Mijnhardt YRS 2000 dry rolling seal spirometer. Heights and weights 

were also recorded. Each child underwent an exercise challenge in which lung 

function measurements were made before and after a 6 minute run and a fall in FEY 1 

of 15% or more after exercise was regarded as indicative of AHR. Skin prick tests for 

dust mite, house dust, rye-grass, plantain, mould, cat dander and cockroach were used 

to assess the atopic status of each child. 

The parents or guardians of the children completed the standard respiratory 

questionnaire with questions on age, sex, race, history of asthma or asthmatic 

symptoms, medication use, and also parents' occupation, history of asthma and 

smoking. The questionnaire included the question used in previous studies about the 

dietary consumption of fish , i.e. "How often does your child eat a meal that contains 

fish? (with the options of replying) Rarely; once a week; more than once a week". 
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2. CURRENT STUDY 

SUBJECTS 

A stratified case-control design was used. Subjects were selected from the population 

sample assessed in the baseline study. The study co-ordinator and staff involved in the 

collection of the data in the current study were blinded to the respiratory or diet 

history of the children. The children were divided into respiratory groups according to 

the classification of Toelle et. al.6 as follows : 

Normal 

AHR (airway hyperresponsiveness) 

Wheeze (asthmatic symptoms) 

Current asthma 

absence of wheeze or AHR 

15% or greater reduction in FEV1 

(after 6 minutes of exercise) 

history of wheeze in past 12 months 

presence of wheeze and AHR 

A total of 584 children were selected using the following criteria 

All children with AHR 

All children with wheeze 

A 3 in 5 sample of normal children 

Ethical approval for the study was obtained from the Ethics Review Committee of the 

University of Sydney. Permission to approach the schools selected was first obtained 

from Metropolitan East and North branches of the Department of Education and the 

Catholic Education Office. Each school principal was then contacted for permission 

to include their school in the study. 
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FOOD FREQUENCY QUESTIONNAffiE 

The questionnaire used to assess the diets of the children was adapted from that 

developed and validated by CSIRO, Division of Human Nutrition, South Australia7,s,9. 

This food frequency questionnaire identifies daily, weekly, monthly, rarely or never 

consumption patterns of more than two hundred foods which are commonly consumed 

in Australia. An additional question on the type of fresh fish consumed was included 

for the purposes of this study. 

In October, 1993 all children selected for the study were given a dietary questionniare 

to take home, with strict instructions that the parents should complete the 

questionnaire. A consent form requesting permission for the information to be used 

for research purposes was also included in the questionnaire booklet. 

As incentive for participating in the study, the parents received a summary of the 

analysis of their child's diet. Marginal or excessive intakes of one or more nutrients 

were highlighted in the summary with suggestions for implementing improvements and 

information on where to seek professsional help if required. 

The school principals were asked to encourage parents to complete and return the 

questionnaires via notes home and notices in newsletters. Class teachers were also 

asked to encourage the children to return the questionnaires. If questionnaires were 

not returned after one month, the parents were contacted by telephone and offers were 

made to replace the questionnaires if lost, or to provide assistance for those who, for 

any reason, were unable to complete the questionnaire. In 11 cases, where neither 

parent spoke fluent English, an interpreter was commissioned to complete the 

questionnaire with the parents over the telephone. 
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Each returned questionnaire was checked for missing or obviously erroneous 

information. In cases where there was an omitted or erroneous reply, parents were 

contacted by telephone to complete or to clarify the relevant sections. 

ANALYSIS 

The questionnaires were analysed by the Division of Human Nutrition, CSIRO, South 

Australia using Australian Tables of Nutrient Composition for the following nutrients : 

kilojoules saturated fat thiamin (B 1) calcium 

kilocalories monounsaturated fat riboflavin (B2) copper 

nitrogen polyunsaturated fat pot. nicotinic acid iron 

protein total fat total nicotinic acid magnesium 

starch cholesterol niacin manganese 

fibre beta carotene vitamin B6 phosphorous 

refined sugar retinol vitamin B12 potassium 

natural sugar vitamin A free folate selenium 

total sugars vitamin C pantothenic acid sodium 

total carbohydrate vitaminD biotin zinc 

alcohol vitaminE 
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Each food was allocated to one of 24 different food groups to assess the relative 

contribution of different foods to the diet. The food groups are as follows : 

1. cereals & farinaceous 13. red vegetables 

2. dairy foods 14. green vegetables 

3. eggs 15. white vegetables 

4. red meat 16. legumes 

5. white meat 17. other vegetables - e.g. mushrooms, onions 

6. preserved meats 18. mixed vegetables - e.g. stir fries, stews 

7. offal meats 19. high vitamin C fruits 

8. fish coated and fried 20. low vitamin C fruits 

9. fish steamed, grilled, boiled 21. other fruits - mango, cherries, watermelon 

10. canned fish 22. high sugar, high fat treats 

11. fish fingers 23. other foods - coffee, tea, low cal. drinks 

12. seafood 24. fat spreads - butter, margarine 

In order to compare these groups, all answers were converted to a common base of weekly -

serves. 

Fresh fish was categorised as oily - containing greater than 2% fat - or non-oily -

containing 2% or less fat. Results of the Analyses of N.S.W Fish and Shellfish by 

Australian Government Analytical Laboratory, November, 1989 were used to 

categorise the fish species. The following is the list of oily fish from these analyses : 

Blue Eye Cod 

Gemfish 

Mullet 

Pilchards 

Yellowtail 
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Silver bream 

Blackfish 

Orange roughy 

Redfish 



For species not available in these analyses, results of the analyses of Victorian fish by 

Sinclair et. al. were used10• The following fish species were included in the list of fish 

containing greater than 2% fat : 

Atlantic Salmon 

Blue Grenadier 

Blue Mackerel 

Rainbow Trout 

Southern Bluefin Tuna 

Tailor 

Tarwhine 

Diet information was merged with data collected in the baseline study and analysed 

using the statistical package SAS (SAS Institute Inc., Cary, NC). Analysis of variance 

with a Duncan test post-hoc was used to validate the questions of fish consumption in 

the respiratory questionnaire. The association between fish intake and respiratory 

groups or food intake was analysed categorically using Chi-square, and continuously 

using Students t test and analysis of variance. 

Obvious underestimates or overestimates of consumption were corrected prior to data 

entry. However, there were some values obtained after the nutrient analysis which 

were clear outliers. Because these values were well outside what could reasonably be 

expected in children of this age group, these outliers were excluded from the statistical 

analysis. The number of exclusions never exceeded nine subjects in any analysis and 

they were not significantly associated with any respiratory group. 

Logistic regression was used to assess the impact of confounding factors such as age, 

sex, race, country of origin, early respiratory infection, parental smoking and parental 

asthma for the effect of fish consumption on AHR, wheeze and current asthma. 

All group data are reported with 95% confidence intervals. Statistical significance was 

taken at the 5% level. 
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5. RESULTS 

Of the 584 children selected from the respiratory survey, ten children had left the 

schools and were unavailable, giving a total of 57 4 children who received the 

questionnaires. From these, 468 completed questionnaires were returned (81.5% ). 

The children who did not respond were not significantly different in their response to 

the exercise challenge (26.0% of non-responders and 27 .1 % of responders had AHR.). 

Non responders were also not significantly different from responders in their fish 

consumption (46.2% of non-responders and 52.1 % of responders were regular fish 

eaters). 

The distribution of responders by respiratory group was as follows : 

Normal lung function 

AHR only 

Wheeze only 

Current Asthma 

263 (56%) 

55 (12%) 

79 (17%) 

71 (15%) 

VALIDATION OF FISH FREQUENCY QUESTION IN RESPffiATORY 

QUESTIONNAIRE 

The respiratory questionnaire contained a simple multiple choice question regarding 

the quantity of fish consumed, with the following possible responses : never or rarely; 

once per week; more than once per week. There was no distinction in this 

questionnaire between the types of fish consumed and there was no opportunity to 

state regular fish consumption that was less than once per week but more than would 

be considered rarely. 
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The dietary questionnaire contained four questions regarding the quantity of fish 

consumed which differed according to the processing (fried, steamed/grilled/boiled, 

canned or fish fingers) with possible responses of never, rarely, times per month, times 

per week or times per day. From the responses to these four questions, total fish 

consumption was calculated as the number of serves, or fractions of serves, per week. 

Total fish consumption was further categorised into the following groups: none; one 

serve or less per week; more than one serve per week so that the results could be 

compared with the respiratory questionnaire. Personal experience with the recording 

of dietary histories suggested that, when people are asked about fish consumption, 

they think mainly of home or restaurant processed fish and not pre-processed fish, 

such as canned fish and fish fingers. In order to assess the effects of these two 

categories, repeat analyses were performed excluding them from total fish 

consumption. 

When compared with the responses to the dietary questionnaire, responses to the 

respiratory questionnaire underestimated the quantity of total fish consumed in each 

category [Figure l] and the weighted kappa value indicated fair agreement (kappa = 

0.25; 95% ci = 0.20, 0.30). When canned fish and fish fingers were removed from the 

calculation of total fish consumption, the weighted kappa value increased indicating 

that there was moderate agreement between the two questionnaires (kappa = 0.45; 

95% ci = 0.39, 0.52) [Figure 2]. 

When children were categorised according to total fish consumption, there was a 

highly significant association between the corresponding categories determined by the 

respiratory questionnaire and the dietary questionnaire (chi2 = 129.5 p=0.0001). 

However, the sensitivity, specificity, percent in agreement and predictive values for 

each of the fish consumption categories showed less certain agreement [table 1]. The 

respiratory questionnaire was able to identify most of the true no-fish eaters correctly, 

but overestimated the number of children who did not eat fish. The respiratory 
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questionnaire did not accurately identify subjects belonging to the group of one serve 

or less per week. This was indicated by the relatively poor values for all measures of 

agreement compared with the categories of no fish or more than one serve per week. 

The respiratory questionnaire also underestimated the number of subjects who 

consumed more than one serve of fish per week. When canned fish and fish fingers 

were removed from the analysis, the agreement between the questionnaires improved 

[table l]. 

FISH CONSUMPTION AND RISK OF ASTHMA 

Total fish intake per week, as the sum of the number of serves of fried, steamed, 

grilled or boiled fish, with or without canned fish and fish fingers, did not differ 

significantly between normal children and those with AHR, wheeze or current asthma 

[figures 3 and 4]. In normal children average total fish consumption was 

1.2±0.13(±95% confidence interval) serves/week, including canned fish and fish 

fingers, and 0.63±0.1 serves/week, without, compared with 0.99±0.23 and 0.47±0.14 

serves/week respectively in asthmatic children. 

The dietary questionnaire also contained a question about the type, but not the 

quantity, of fresh fish consumed. Fresh fish was eaten by 71.8±10.5% children with 

current asthma and by 83.7±4.5% children with normal airways [figure 5]. When 

types of fresh fish were divided into oily fresh fish and non-oily fresh fish a 

significantly lower percentage of children with current asthma (15.5+8.4%) consumed 

oily fresh fish than did children with normal airways (30.8±5.6% )(p<0.05). There was 

no significant difference between the respiratory groups in the consumption of non

oily fish [figure 6]. 
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The unadjusted risk (odds ratio) for children having current asthma was significantly 

reduced in those who consumed fresh fish or oily fresh fish [table 2]. When the results 

were adjusted for the effects of other known risk factors such as atopy, parental 

asthma, parental smoking, race, country of birth, early respiratory illness and gender, 

only children who ate oily fresh fish had a significantly reduced risk current asthma. 

The adjusted odds ratio was 0.26 (95% confidence interval 0.09-0.72), suggesting that 

the risk of asthma was almost one quarter that of children who did not eat oily fish 

[table 2, figure 12]. Consumption of fresh fish, oily fish or non-oily fish was not 

associated with any significant reduction in risk for children having AHR only or 

wheeze only [table 2, figures 7, 8, 9, 10, 11]. 

OTHER DIETARY CHARACTERISTICS OF CHILDREN WITH ASTHMA 

Children with current asthma did not differ significantly from children with normal 

airways in the consumption of any nutrient or food group [tables 3 and 4]. 

Children with wheeze only had a significantly higher intake of vitamin B12 than 

children with normal airways [table 5]. These children consumed significantly less 

mixed vegetables such as those in stews, soups and stir fries and significantly more red 

meat. They also appeared to consume significantly more offal but this may have been a 

the result of a type I error due to the very small number of children who ate offal 

[table 6]. 

Children with AHR only had higher intakes of protein (and thus nitrogen), nicotinic 

acid, vitamin B12, calcium, copper and zinc [table 7]. They consumed significantly 

more cholesterol, refined sugar (and thus total sugar) and significantly more of the 

high sugar/high fat food group than children with normal airways [table 8]. Offal 
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consumption was significantly higher in children with AHR, but again this may have 

been a type I error. 

DIET ARY CHARACTERISTICS OF FISH EATERS 

As total fish consumption increased, so did the intake of all nutrients except refined 

sugar and, consequently, total sugar [table 9]. Also, as total fish consumption 

increased, so did the consumption of eggs, red meat, preserved meats, seafood, green 

vegetables, legumes, other vegetables, mixed vegetables and high vitamin C fruits 

[table 10]. Because the number of children who ate seafood and legumes was small, 

the difference between these two groups may be the result of a type 1 error. 

Children who consumed fresh fish had a significantly higher intake of cholesterol, beta 

carotene, vitamin A, vitamin B6, vitamin B12, pantothenic acid, biotin, folic acid, 

vitamin C, copper and selenium than children who did not consume fresh fish [table 

11]. They also consumed significantly more eggs, red meat, seafood, green 

vegetables, other vegetables and mixed vegetables [table 12]. 

Children who ate oily fresh fish had significantly higher intakes of cholesterol, beta 

carotene, vitamin A, vitamin B6, B12, pantothenic acid, biotin, folic acid, copper and 

selenium than children who ate no fresh fish or children who ate non-oily fresh fish 

only [table 13]. Children who ate oily fresh fish also consumed significantly more 

eggs, red meat, white meat, seafood and mixed vegetables but had fewer serves of red 

vegetables than children who had no fresh fish or children who ate non-oily fresh fish 

only. Children who ate oily fresh fish consumed significantly more green and other 

vegetables than children who ate no fresh fish but not more than children who ate non

oily fresh fish [table 14]. 
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GENERAL ANTHROPOMETRIC FEATURES · 

The children were categorised according to their percentage ideal body weight (IBW = 

ideal weight for height and age) as malnourished, underweight, nonnal weight, 

overweight and obese. The distribution of ideal body weights was examined in 

relation to total fish consumption, with and without canned fish and fish fingers, oily 

and non-oily fresh fish consumption and respiratory group. The percentage of children 

in each of the IBW categories did not differ significantly between the respiratory 

groups or the fish consumption groups [table15]. 

The standard deviations of height and weight from the expected values for age and 

weight or height respectively, were also calculated. As the consumption of total fish 

excluding canned fish and fish fingers increased, there was significantly less deviation 

from expected weight for height and age. Children who ate oily fresh fish also had 

significantly less deviation of weight from the expected weight for height and age 

[table 16] than children who did not eat oily fresh fish. All other comparisons were 

not significant. 

GENERAL DIETARY RESULTS 

The mean dietary intake of all nutrients was in excess of the Recommended Daily 

Intake (RDI) for 8 - 11 year old children in all groups except for biotin, copper and 

potassium which all fell within the normal range. Vitamin D intake was less than 30% 

of the American RDI but did not take into account the formation of vitamin D with 

exposure to SWllight. The mean intake of vitamin C was almost seven times higher 

than the RDI and the mean intakes of protein, vitamin A, thiamin, riboflavin, vitamin 

B6, vitamin B12, iron, magnesium, phosphorous and selenium were two to three times 

the RDI [table 17]. 
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6. DISCUSSION 

The most important finding of this study was that consumption of fresh oily fish by 8 -

11 year old children living in the Sydney metropolitan area was associated with a 

reduced risk of current asthma, defined as the presence of airway hyperresponsiveness 

to exercise (AHR) and asthmatic symptoms (wheeze). Children with current asthma 

did not differ from normal children in any other dietary characteristic. 

These results are unlikely to be overestimated because of sample bias. The study had 

an excellent response rate (81.5%) and there were no significant differences between 

responders and non-responders in respiratory characteristics or fish consumption. 

However, because this group was selected from a large population sample with a high 

consent rate, they are likely to be more motivated, and possibly more health conscious. 

Many studies of asthmatic subjects have been criticised for failing to take account of 

documented risk factors. In the present study and previous epidemiological studies on 

which the present study was based, risk was estimated by odds ratios, adjusted for 

other known risk factors for asthma, including allergic sensitisation, parental asthma, 

early respiratory illness and place of birth. Because consumption of oily fish remains a 

significant protective factor after adjustment for these risk factors, this is a separate 

effect and is unlikely to be due to an association with other known risk factors. 

This study also showed that the standard respiratory questionnaire, used to estimate 

the frequency of fish consumption in previous epidemiological studies, distinguishes 

groups with distinctly different fish consumption habits, and the estimated fish intake is 

similar to that obtained with the dietary questionnaire. There was fair agreement 

between the respiratory questionnaire and the dietary questionnaire in categorising 

subjects according to quantity of fish consumed. This agreement was strengthened 

when canned fish and fish fingers were removed from the calculation. However, 
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individual categories of fish consumption classified by the respiratory questionnaire 

varied widely in sensitivity and specificity. This inconsistency probably resulted from 

the structure of the question which did not provide any category between "never or 

rarely" and "once a week" so that the number of no-fish eaters was overestimated and 

the number of occasional fish eaters was underestimated. The number of children 

consuming more than one serve per week of fish was also underestimated by the 

respiratory questionnaire. Taken together these results suggest that the findings of our 

previous epidemiological studies in NSW children, which have shown an association 

between fish consumption and reduced risk of asthma, are valid and the previous 

estimates of the reduced risk are likely to be conservative estimates. 

In our previous epidemiological studies, reduced risk of asthma was associated with 

total fish consumption. In the present study, reduced risk of asthma was associated 

with consumption of oily fish only and not with total fish consumption. This 

difference in the findings probably results from the relatively small sample size in the 

present study - less than half the number of subjects in the previous studies. It is likely 

that in our previous studies the oily fish component of the total fish consumption was 

the important factor asssociated with reduced risk of asthma. However, oily fish 

makes up only a small proportion of total fish consumption, so large sample sizes are 

required to detect an effect in total fish consumption. In the present study the use of a 

detailed dietary questionnaire enabled us to distinguish the contribution of various 

types of fish in the diet, and to single out the specific protective effect of oily fish. 

The risk of current asthma was not significantly reduced in children who ate only 

fresh, non-oily fish, suggesting that fish oil is the protective factor. This is biologically 

plausible because of the well documented anti-inflammatory effects of eicosapentanoic 

acid (EPA) and docosahexanoic acid (DHA), the omega-3 fatty acids found in fish oil. 

These omega-3 fatty acids are metabolised to produce chemical mediators which are 

significantly less pro-inflammatory than those derived from arachadonic acid. 
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Arachadonic acid (AA) is an omega-6 fatty acid, abundant in the food supply and a 

competitor with the omega-3 fatty acids for enzymes involved in the production of the 

inflammatory mediators. Short term studies of 6 - 10 weeks in which patients with 

asthma were given fish oil supplements have shown a substantial replacement of AA 

with EPA in neutrophil membrane phospholipids2·11 and a subsequent inhibition of the 

production of inflammatory mediators and cytokines. Clinically, this has resulted in a 

significantly reduced allergen-induced late asthmatic response12, but there have been 

no changes in the severity of asthma11 ·12·13•14. More recently, a study in which 

asthmatic adults were supplemented with fish oil for a substantially longer period (9 

months) showed a 25% increase in FEY 115. This evidence suggests that regular 

consumption of oily fish over a long period of time could reduce the severity of 

asthma. 

If fish oil is the primary factor responsible for the protection of children from having 

asthma in the current study, then an association between canned, oily fish, such as tuna 

or salmon, and asthma might be expected but no such association was found. It is 

possible that the type of oil used in canned fish could offset the effects of the fish oil 

because it can replace the natural fish oils in the fish meat16,17. Most canning oils are 

derived from vegetable sources which are high in omega-6 fatty acids. The result is a 

lowering in the ratio of omega-3 to omega-6 fatty acids in the canned fish meat and 

consequently a reduction in the quantity of omega-3 fatty acids consumed. The 

dietary questionnaire did not include any questions on the type of canning medium so 

it was not possible to separate fish canned in oil from fish canned in brine. 

Alternatively, the heat processing may affect the patency of the fatty acids rendering 

them less effective. 

Children who ate fish generally had a healthier diet, which included a higher 

consumption of fruits, vegetables, meats, eggs and all essential nutrients. It is 

therefore possible that a healthier diet is responsible for the reduced risk of asthma. 
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However, this is unlikely because when the diets were examined on a nutrient by 

nutrient basis, and in terms of the different food groups, mean intakes in children with 

current asthma were not significantly different from those of children with normal 

airways. 

Antioxidant vitamins - vitamins A, C and E and mineral cofactors such as selenium and 

magnesium have been suggested as having a possible protective effect in asthma ls, but 

we found no significant differences in these nutrients between the diets of children 

with asthma or other respiratory symptoms compared to children with normal airways. 

Increased sodium consumption has also been associated with higher rates of 

asthmal9,20, yet we found no differences in the sodium intake between any of the 

respiratory groups. We also found no significant differences between respiratory 

groups in the intake of dietary supplements. 

The generally healthier diet of children who ate fish was not reflected in any 

anthropometric differences. However, children who ate fish were significantly more 

likely to be average weight for height and age than children who did not eat fish. 

Children with current asthma, wheeze or AHR did not differ from children with 

normal airways in the distribution of height and weight, or standard deviations from 

average weight and height for age. 

We conclude that consumption of fresh, oily fish is associated with a significantly 

reduced risk of current asthma in children. Further prospective studies are essential to 

establish the existence of a causal link between fish consumption and asthma. 
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7. IMPLICATIONS AND RECOMMENDATIONS 

a. We have shown that consumption of fresh, oily fish is associated with a 

significantly reduced risk of current asthma in children. Omega-3 fatty acids 

present in fish oil, which have the potential to reduce the production of 

inflammatory mediators, may have an important role. 

However, this study has n21 shown that consumption of fish or fish oil either 

reduces the severity of existing asthma or prevents the development of the 

disease. Further studies are essential to determine if public health 

interventions to increase the consumption of oily fish have the potential to 

reduce either the morbidity or the incidence of asthma in Australian children. 

b. To determine if consumption of fish or fish oil can reduce the clinical severity 

of asthma, a randomised controlled trial in asthmatic children is required. 

Such a study is currently being undertaken by researchers at the Institute of 

Respiratory Medicine, with support from the Fisheries Research and 

Development Corporation and the Asthma Foundation of NSW. 

c. To determine if consumption of fish or fish oil can prevent the development 

of asthma, prospective, longitudinal studies of the effects of fish oil in 

pregnant women and at risk children, during early childhood, are required. 

Data from the study currently in progress at the Institute of Respiratory 

Medicine (see above), will be used to develop dietary interventions which are 

acceptable and effective for use in pregnant women and young children in 

future studies. 

d. If it can be shown that consumption of fish or fish oil has direct therapeutic or 

preventative effects on asthma there are significant implications for the fishing 

industry in the marketing of oily fish, and potentially, in the management of 

the relevant fisheries. 
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FIGURE 1. Mean (95% confidence intervals) of total fish consumption, 
including canned fish and fish fingers, estimated from the dietary 
questionnaire in children categorised by the respiratory questionnaire. 
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FIGURE 2. Mean (95% confidence interval) fish consumption excluding 
canned fish and fish fingers estimated from the dietary questionnaire 
in children categorised by the respiratory questionnaire. 



FIGURE 3. Mean (95°/o confidence interval) total fish 
· consumption according to respiratory group 
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FIGURE 4. Mean (95°/o confidence interval) fish consumption, 
excluding canned fish and fish fingers, according to respiratory 

group. 
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FIGURE 5. Percentage of children in each respiratory 
group consuming fresh fish 

100 

80 

60 
PERCENTAGE 

OF 
RESPIRATORY 

GROUP 40 

20 

NORMAL AHR WHEEZE CURRENT 

ONLY ONLY ASTHMA 



FIGURE 6. Percentage of children in each respiratory group 

consuming fresh, non-oily fish or fresh oily fish with or 
without non-oily fish. 
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FIGURE 7. Adjusted odds ratio for AHR 
and fresh fish 
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than one indicate reduced risk. 



10 

Adjusted 
Odds 
Ratio 

FIGURE 8. Adjusted odds ratio for AHR 
and oily/non oily fish 
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FIGURE 9. Adjusted odds ratio for wheeze 
and fresh fish 
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FIGURE 10. Adjusted odds ratio for wheeze 
and oily/non-oily fish. 
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FIGURE 11. Adjusted odds ratio for current asthma 
and fresh fish 
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FIGURE 12. Adjusted odds ratio for current asthma 
and oily/non-oily fish 
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TABLES 



TABLEl 

COMPARISON OF TWO QUESTIONNAIRES 

NO FISH 
ONE OR LESS 
SERVES/WEEK 

MORE THAN ONE 
SERVE/WEEK 

WfTH CF & FF W'OUT CF & FF WITH CF & FF W'OUT CF & F WfTH CF & FF W'OUT CF & FF 
% % % % % % 

.. ~.s~§IT!Y.ITY. ......................... ~.2 ................................. ~.~ .......... .. 44 58 ··································································· .. ........... 1..1?. ............................... ~.~ ........... . 

.. ~~!f.)g!I'!'. .......................... §.~ ................................. 7. .. 1 ............ . ............. ~.?. ............................... !...?. .... ....... . . ........... §1.P. ..............•..........•..... ~.9. ........... . 

% IN AGREEMENT 6 9 7 6 53 65 62 85 ........................................................................................................... . ................................................................. . 

TABLE 1. Comparison of total weekly fish serves according to the dietary 
questionnaire, with and without canned fish (CF) and Fish Fingers (FF), with 
responses to the respiratory questionnaire. 



.RISK FACTORS FOR AHR, 
WHEEZE AND CURRENT ASTHMA WITH FISH CONSUMPTION 

FRESH ASH: 
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p 
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............... ~.~i~.~~~-9 ................................................ J: .. 1.?. .................... 9.:1.?..:.?..&?. ................. 9..&9..1 .. . 

.. ~~!?.l?.Y .................................................................... ?.:.9.~ ................. ... ?..:?..9..:.~.:::1:.9. ................ .9.: . .9..9..9. .. . 
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Born in Australia 1.21 0.54-2.71 0.639 .................................................................. ........................................................................................................ 

NON-OILY FISH : 
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OILY FISH: 

odds 
ratio 

VVHEEZE 

confidence 
interval 

p 
value 

0 .77 0 .41-1.46 0.422 ·························································································· 
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odds 
ratio 
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p 
value 
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Odds ratios which differ significantly from one (ie the confidence interval does not include one) indicate altered risk. Values greater than one indicate 
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TABLE3 CURRENT ASTHMA BY NUTRIENT 

NUIBIENT NORMAL AIRWAYS WITH CURRENT ASTHMA 

n Mean Std Dev) p VALUE 
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n Mean Std Dev 

Daily Intake Daily Intake 
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. .Y..!.T.~¥..!!:!..9...{'!!E9L ....................................... ... ?.?..~ ........................... ?.:.4 ........................... 1.:.~. .. ... 7. .. 9. ........................... ?..:~ .......................... 1 .. :~ [ ...... 9.:.§.~.~.1 . 

. Y!T.~¥..!!:!..fl!!:.9L ......................................... ... ?.?..?. ....................... 1 .. 9.:.?. .......................... 1..-.4. . .... § .. ~ ........................ 1 .. 9.:.~ .......................... ~:.§. : ...... 9.:.§.9.?..9 . 

. .9.~~.9YM..(IJ!.gJ.... ............................................ .... ?..?..?. .................... 1.:.~.?..9 ......................... ?..~.?. . .... § .. ~ ..................... 1 .... ?.~~ ........................ ?.9 .. 1. ; ...... 9.:.§.~.~-~-

.. 9.Qf.f.f.B.l'!!BJ... ............................................... .... ?..?..?. .......................... 1.:.~ ........................... 9.:.§. . .... § .. ~ ........................... ! . .-.~ ......................... .9..-.§. j ...... 9.:.§.§.?..~. 
JFJ.Q.t!. .. (!!:.gL ......................................................... ?.?..?. ....................... !.§.:.4 .......................... 1.:.9.,, ..... § .. ~ ........................ 1 .. ?..-.1. .......................... ~: .. 1. ) ...... 9.:.~.?..?..~ . 
.. ¥..~[}.t!.f..~!.l!.¥..JIJ!.gJ.. .......................................... ?.?..?. ................... ~?.?.:.?. ..................... ! .. 1 .. 9.:.9. . .... § .. ~ ..................... ~.?..?..:.~ .................... 1 .. 1 .. 9.: .. 1. '. ...... 9.:.4.~.9.~ . 
. .¥.~.'Y.Q~!:!.€?..f('I!9L .................................... .... ?..?..?. ......................... ~:.~ ........................... 1.:.4. . .... § .. ~ ........................... ~:.?. .......................... 1 . .-.~ ; ...... 9.:.~.1-~.§ . 
. f./:!.9.§.E'/:!.9.IJ.Q.l!..~J'!!9L ............................... ... ?.?..? ................. 1 .. ?.?.~:.?. ......................... ?..~.~. .. ... § .. ~ ..................... 1 ..... ?.?.~ ........................ ? .. 1.9. ( ...... 9.:.§.§.~.9 . 
.E.Q.T.~~~!Y.¥..J!!.1.gJ. ............................................ ?.?..?. ................ i?.?..?:.9 ..................... !.: .. 1.~.~. . .... § .. ~ ..................... ~ ... 9..~.!? ..................... 1 ..... 1 .. ~.?. 1 ...... 9.:.~.?..9.§. 
§€~f.!:!.!Y¥...l'!!99.J.. ......................................... ... ?.?..?. .................... 1.~.?:.9 ....................... ~.?.:.?.. . .... § .. ~ ..................... 1 .. ~-~ .... ~ ....................... ~.? .... 9. 'i ...... 9.:.?.}.1.§. 
§Q!?..!Y¥...f.'!!gJ. ................................................. ... ?.?..? ................ ?.~?.?:.?. ......................... ~}.§. . .... § .. ~ ..................... ~ .... 9..?.§. .................... 1 .... 9.?..?. ; ...... 9.:.~.~.4.~ . 
. ?..!t!.9...l'!:.9.L. ...................................................... 258 12.9 3.7 69 13.0 3.7j 0.8347 



TABLE4 
CURRENT ASTHMA BY FOOD GROUP 

GROlP NORMAL AIRWA VS WITH CURRENT ASTHMA 

n Mean Std Dev : n Mean Std Dev : p VALUE 

(Serves/Wk) :. (Serves/Wk) 

.9.!~H.~ ... .................................... .... ?..~ .. Q ................... ~.9. ... § ...................... ~.~ .... ?.. ~t ........ 7...9 ................... ~.9..:.~ ...................... ~ .~.:.?. : ..... 9.:.?..~.Q~ 
DAIRY 260 12 .9 9.0 70 12.8 8 .7 : 0.9045 .............................................................. ·············· ······································ .......................... :"' .~ .............................................................................. (":"' ······················· 

.~ .................................................... ?..~ . .Q ....................... 1.: .. ~ ......................... ?.: .. ? ........... ?...9 .. : .................... 1 .. :.§ .......................... 1 .. :.~. :; .... .9.: .. 1 .. §.!?.§ 

.E!.f PM~!. .................................... .... ?..~ .. 9. ........... .... ....... ?. .... ~ ......................... ?. .... ?. ............. 7...9 ....... .. .............. ?..:.~ ......................... ?..:.?.. -~ .... .9.:.§.~.?.?. 

.. '!.!..f:!.r!.f..M~r ............................. .... ?..~ .. 9. ....................... 1 ..... 3. ......................... 9. .... ~ ........... ?...9 ....................... 1 .. :.~ ....... ... ............ .... 1 .. :.~. ·~ ..... 9.:.§.~.~.§ 

.P..f!.f:§.:M.~.!§ ................................... ?..~ .. Q ...................... ~: .. ~ ......................... . ?. .... ?.." ........ 7. .. 9 ...................... ~.:.~ ......................... ?..:.~. 1 . ..... 9.&~ . .9.§ 
.. ~ 

OFFAL 260 0 . 1 0 .2 • 70 0.1 0 .3 ••• 0.4572 .............................................................. . ............................................................................. ~~ ....................... .. ...... ............................................... :~ ...................... . 

.$..~.Em?. .......................................... ?..!?..9. .................. .... 9.: .. ? ......................... 9. .... ~ .. ! ........ ?...9. ...................... 9..:.~ ......................... 9..:.?. ·~ .... .9.:.g.§.1.§ 

REDVEG 260 4.3 3.3 • 70 3.9 2 .9 j 0.4367 ............................................................................................... .. ........................................... ·~ ............................................................................... · ~ ..................... .. 

.. Q.E!.~?.:!..'1.§ ...................................... ?..9 . .9 ...................... ~ .... ?. ......................... ~: .. ?.. ], .... .... 7...9 ......... .. ........ ~ .. 9..:.9 ......................... .?..:.?.. l .... .9.:.§.?.~ .. 9. 

WHITE VEG 2 6 0 3 . 8 2 . 6 7 0 3 . 9 2 . 5 ij 0. 7 21 1 .............................................................. . ............................................................................. ':': .... .. ... ..................................................................... :~ .. ................... .. 
} 

LEGUAES 260 0 .6 1.0 : 70 0 .7 1.1 ··· 0.6252 
.. • .. .. • • • .. • • • •• • • • .. .. • .. .. • .. • • • • • • • • • • • • .. • • .. • • • • .. • • • • • • • ..................................... ... . .... .. ........... ' • • • • • • • • • • • • • • • • • • :::~ ................ . .... .. . .... ' • • • • • • • • • • .. • • .. .. • • • .. .. • .. .. • • • • • • • • • .. .. • • • • .. ·.:>: ..................... .. 

OTHER VEG 2 6 0 5 . 3 5 . 4 7 0 4 . 8 4. 6 •: 0. 5 2 5 9 
.............................................................. • ..................... .................................. ...................... ~.· ................... .... ...... .. .......... ..................................... ''f. ...................... . 

. M!.Xf.Q.Y.~Q ................................... .... ?..~ .. 9 .................... .. ~ : .. 3-......................... ~ .... ~." ........ 7. .. 9 ...................... ~.:.~ ......................... §.:.~. ) ..... 9.:.~ .~.~.?. 
HIGH C FRUIT 2 6 0 1 7 . 4 1 1 . 1 •• 7 0 16 . 2 8 . 1 ••• 0 . 3 91 5 ............................................................................................................................ ........... .. ... :.:. .............................................................................. :. ..................... .. 

. !:-:QW9..E.f!.l!.!.!... ............................ .... ?..!?..9. ................... ~ .. ?. ... § .. ....................... 7. ... ?.. ;, ........ ?.. .Q ............. .. ... .. ~ .. ~ .. :.~ ....................... .. ~. : .~. )~ ..... 9 ..... ~ .. ~.~§ 
::: 

OlHERFRUIT 260 1 .0 1.9 ·• 70 1.7 5.0 j 0.0532 
...................................... ........................ . ......................... . .. ... ...... .. .. . .. .. . ······ ·•·· ............•....•.. . '~ .......... .... ......... ........ . .. .... .. . ..................................... 'i ...................... . 

HIGHSUG!FAT 260 18 .5 8.7 •••• 70 19.9 11.6 Ii 0.2678 ..................................................... ......................................................................................... ; ....................... .............................................................................. .. 

OTHER 260 13 .4 12.6 70 11.6 13.9 l 0.3216 .............................................................. . .................................................. ........................... ~~ .............................................................................. . ~ ...................... . 



TABLES 
WHEEZE BY NUTRIENT 

NUTRIENT NORMAL AIRWAYS WITH WHEEZE ONL V 

n Mean Std Dev i n Mean Std Dev:· p VALUE 
Dally Intake Daily Intake 

.. IS!.~9!.0.!.if.:~ ................................................ ?..?..~ .................. ~.9. ... ?.~.? ..................... ?..!.?..?..~ ~~ ..... ?.. ~ .................... ~.9 .... ~.~.9 ..................... ?..!.?..~.?. ;: ....... 9.:.?..?..~.9 
::~[g~~%~T::::::::::::::::::::::::::::::::: :::::: J:::t:::::::::::::::::J~;:~::: ::::::::::::::::::::?:t~l::::i.I::::::::::: : ::::::: ::::~i. ::t:::: ::::: :::::::::::::~:tH :::::::~:::~:~:~:~ 
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.. E!.l!.f!f.(9.r::.J. ............................................... ... ?. .?..~ ....................... ?..?.:.~ ........................... ~.:.~. ll ..... ?..~ ......................... ?..?.:.~ ........................... ?..:.~ j: ....... 9.:.~.?..) .. ~ 
.. f!~E!.t!.~9. .. $..l!.<;?;~ . .J!l.'!.!l... .................... .... ?..?..~ ............... ......... ~~ .... ~ ........................ ~.9.:.~. ;[ ..... ?..~ ......................... ~ . .?.:.~ ........................ ~.9.:.?. i ....... 9.:.?..?..~.?. 
.. t!.~T.Y!i~.~ .. $..l!.§~!i.ffl.'.:!L. ................... .... ?..?..~ ....................... ~~:.? ........................ ~.~.:.9. il ..... ?..~ ......................... ~9.:.~ ........................ ~.~.:.?. j• ....... 9.:.) .. ?..?..~ 
.. !.QT.~!::..~Y.<;?;~f!.Jfl.'.:!J.... ......................... .... ?..?..?. ..................... ! .. ~.0. ... 7.. ....................... §.~.:.9. jj ..... !..~ ....................... ~.!..7..:.?. ........................ §.1 .:.~ j ....... 9.:.§.§.?..?. 
.. !.Q.!.~~ . .f.~f!!?.9..~.'(£?.fi~.!.€.(f!.'!.!l. ....... .... ?..?..~ ........ ............ ~~.0.:.7 ........................ ~.~.:.§. ll ..... ?..~ ..................... ~.?~.:.~ ........................ ~.?..:.). ;: ....... 9.:.~.~-~-~ 
§~!Y!i~.!..€£?...E.~.!..l9.P.l.. ..................... .... ?..?..~ ....................... ~.~ ... ~ ........................ ~.?..:.) ......... ?..~ ...................... .. ~.~.:.~ ........................ 1.~.:.?. '. ....... 9.:.~.~.~.?. 
.. ¥..9.!:!.9.!!'Y.~!!:T.:.E..~.!...(f!.'!.!l. ................... ... ?..?..~ ....................... ~~ ... ~ .................. ...... !.?..:.?.. " ..... ?..~ ......................... ~.?.:.!. .................. ...... ! .! .:.~ j: ....... 9.:.?..~.~.§ 
.. f..9..~Y.!!'Y.~~T.:.E..~.!...(f!.'!.!l. ..................... .... ?..?..~ .................. .... .. ~ . .?. .... ~ ........................... §.:.~. : ...... ?..~ ......................... ~ . ?. :.?. ..... ...................... ?..:.9 :: ....... 9.:.?..9.?..~ 
.. !.9..!..~!:: .. E.~.T..{9..'!.!J.... ............................... ... ?. .?..~ ....................... ~~ ... ~ ........................ ~.~.: .) .. . l ..... ?.. ~ .......... ............. ~.9 .. ~ .:.9 ........................ ~.~ .: .?. j ....... 9.:.§.~.~.?. 
. .9.t(.<?..~~.!.sf!9..~ . .<'!.!9J ............................ .... ?..?..~ .... ................. ~.0. .0. ... ~ ..................... 1.~.~.:.~. " ... .. ?..~ ..................... ?~.:?. ... ~ ..................... 1.?..~.:.Q ; ....... 9.:.§.?..?..?. 
. .Q~BQ~.~~.~~9-9-1 ..................................... ?..§.?. ................ .... ?. ... ?.?..~ ........ .. ........... ?..!.~.9.~. ;; ..... ?..~ .............. ... ..... ? .... 9.?..?. ..................... ~ .. ! .~n i ....... 9.:.) .. ~.~-~ 
.. ~~!!~.Q!::J~9.9L ....................................... ?..§.~ .. .......... ...... .... ~.~-~ .... 9 ..................... ?..!..~.:.?. ........ !. . .?. ..................... ?.?.~ ... ~ ..................... ~.~.?..:.?. '. ....... 9.:.1.9.~.?. 
. .'!.!.!..~M!.'Y. .. ~ .. JP.q9.J.... .............................. .... ?..§.1 ................ ..... ~ .... ~--~-~ ........ .................. ?..?..9 . ., ..... ?.. ~ .............. ......... ~ .... ~.!..! ......................... ?..?..?. ; ....... 9.:.?..~.~.§ 
..!.~!~.'::Ht!...C'!!.f!L ...................................... .... ?..§.~ .................... ..... .. !.:.~ ........................... 9.:.§ ........ ?..~ ............................. ~.:.~ ........................... 9.:.?. ; ....... 9.:.~.9.~.?. 
.H!.?.9.E.~~X.!t!..l!!!.9.L ............................... .... ?..?..~ .. ...... .. ................. ?.:.~ ........................... 1.:.9 ... ..... ?..~ ............... .......... ... ?..:.§ ........................... 1.:.9 '. ....... 9.:.§.~.?..?. 
.. f..QT: .. t!.!.99.!.: . ~.f.!.£?. .. ('!!.f!L. .................. ... ?..?..~ ........................ ~ .. ~.:.~ .......... ................. ?..: .?. ...... ..?..~ ................. ......... ~.~. :.~ ........................... §.:.~ ; ....... 9.:.?..~.9.?. 
.. !.Q.T..~!::..!:i!.~Q.9..t. .~9.P?.. .('.!!.f!J. ................ .. .. ?..?..~ .... ... .............. .. ~.o. ... ~ ........................ 1.9.:.§ ........ ?.. ~ ... ...................... 1?..:.?. ........................ 1.1 .:.~ ; . ....... 9.:.) . .9.?..?. 
.. t!.!.~9!:!...<'!.!.9.L. ......................................... ... ?..?..?. ....................... ?. .~ .... ~ ............ .............. ?..:.?. ........ ?..~ ......................... ?.?.:.~ ........................... §.:.~ ; . ....... 9.:.9.§.~.~ 
.Y.!.T..~M!.t:!.J!.~ .. l'!.!!l.!. ................................. .. .. ?. .?..~ ......... ... .............. ?.:.9 ........................... 9.:.§ ........ ?. .. ~ ............................ ?..:.9 .......................... .9.:.?. ; ....... 9.:.?..?..~.~ . 
.. YJ!~.~!!!. .. !!~.~ .. lf!!.'?.9.l ........................ .... ~.?..~ .......................... ~.:.? ........................... ~.:.~ ........ !..~ ........................... ?..:.~ .......................... ~.:.~ ( ...... ~.:.~.~!..~ 
J:!.~t!.T.QT.i:!.f..t:!.!.c;. .~.Q.!P. . .<'.!!.9.J. ................ .... ?..§.?. ........................... ?.: .. ~ ........................... ?..:.) ......... ?..~ ....... ..................... ~ ... ~ ........................... !.:.~ ; ....... 9.:.~.~ .. ~.9 
.. l!.!9...!.!!:!..l'!.!E9.J.... ....................................... ... ?..?..?. ....................... ?. .~: .. ~ ........................ !.!.:.?. . ., ..... ?..~ ......................... ?..~ ... ~ ........................... ~.:.?. ;: ....... 9.:.~.?..?..?. 
.. E.~ss.E.9.0.T.s.r.'!.!gJJ.... ........................ .... ?..?..~ ..................... ~ .?.~ ... 1 ....................... ?..1.:.?. ........ ?..~ ..... ................ .. ~ .1.~ .... 9 ........................ ~-~ .. :.?. ; ....... 9.: .~.9.~.9 
..!.9..!..~!::..E..9..~~.!.€.l'!.!E9.J. ....................... .... ?..?..~ .................... ?. .~ .?.:.~ ...................... ..!..~.:.~ ........ !..~ ..................... ?..?.~.:.~ ........................ ?..~.:.?. (' ....... 9.:.?..?..?..?. 
.. '!.!.!.!!:M!!:!..9...f.'!.!.9.l. .................................... .... ?..?..~ ..................... ?. .O..~ .... ~ ................... ..... ~.?.:.~. ;; ..... ?..~ ................... ... ~.~.~:.?. ........................ ~.~.:.?. j ....... 9. :.?..?. .~.?. 
..'!.!.!..~M!.t:!. .. l?...l'.!!.~fl.L. ............................... .... ?..§.1 .......................... ?.:.1 .......................... ~. : .~ ~ •..... ?.. ~ ............................ ?..:.?. ........................... ! .:.~ i ....... 9.:.§.?..?..?. 
.. '!.!.!..~M!!:!..€.l'!!.fl.l ........................................ ?..?..~ ........................ ~. 9. :. ?. ........................... ~. :.~ ....... ..?.. ~ .......................... ~ . 9.:.?. ........................... ~.:.?. ], ....... 9.:.~.~.§.?. 
. .9.~~.Q.!.1!.¥...l'!.!f!) ................. .. ......................... ?..?..?. ..................... ~ .... ~. ?.. 9 .............. ........... ?..~.?. ...... ..?..9 ....................... ~.! .~.?.§ ......................... ?.~.?. ; ....... 9.:.~.~.?..?. 
. .9.QE!:.€FJ.l'.!!.9.I... ........................................ .... ?..?..~ ........................ ... ~ .... ~ ....... .................... 9.:.?.. •! •.••• ?..~ ............................ ?..:.9 ........................... 9.:.§ l ....... 9.:.?..~.?..~ . 
.. !!3.9.!:i!..l'!.!fll ................................................. .... ?..?..~ ........................ ~ .. ?. :.~ ........................... ~.:.9. ........ ?..~ .......................... ~ . ?.:.~ ........................... ~.:.~ i ....... 9..:.~.?. .~.~ 
.. ¥..~.<;?;t!..€$.!.l!.¥.. .('!!.9.J. ................................. .... ?..?..?. .................... ~.?. .?.:.?. ..... ... .... ......... !.!.9.:.9. ........ ?. .. ~ ..................... ~ . .?.~ .... ! ..................... ~ .. 9.?.:.§ ; ....... 9.:.?..~.~.?. 
. .¥..~.t:!.§~.'Y.s§.s.r.'!.!fl.L. ............................. ... ?..?..?. .......................... ~ ... ~ ........................... !.:.~. ;, ..... ?..~ ............................ :?. ... ~ ........................... ~ .. :.?. ; ....... 9.:.~.~.?..?. 
.. f..l:!.9§!:.f:!.<?..f!Q.1!.$..J!!!B.l ........................... .... ?..?..?. .......... ........... ~ .!. ~.~. ~ ......................... ?..~.~- L ..... ?..~ ....................... ~ .... !. .. ~.~ ......................... ~.~.?. i ....... 9.:.?..~.~ .. 9 
.. f..9..!..~§.§.!.'!.¥...(P.9.L ................................ .... ?..?..~ ........... ......... ~ ... ?..?..~ ..................... ~.!.~ .. ~.~- ] •..... ?..~ ...................... 1 ... ?.! .~ ..................... ! .:.~ .. ?..9. '. ....... 9.: .~.?..~.?. 
.. §.s~.~!!.!YM.f'.!!.gfJ. ................................... .... ?..?..?. ..................... 1.~ .?. :. 9 ..... .. .. ............... ~.~.:.?. . (; ..... ?..~ ....................... ~ .~9.:.~ ........................ ?..?..:.?. '. ...... 5?.: .~.~.?..?. 
.. §.9..l?..!YM . .<'.!!.9.l. ..................................... ..... .... ?..?..~ .................... ?. ... n~ .......................... ~.~.§. i ..... .?..~ ........... .... ....... ~. !.9.~.~ ......... ................ ~.~.~ '. ....... 9.:.~. ~ .. ~.~ . 
. .?..!t"f.g.('!.!.9.l. ........................................ ......... 258 12 . 9 3.7 '.'. 78 13.8 4.3 0.0591 



TABLE6 

WHEEZE BY FOOD GROUP 

NORMAL AIRWAYS WITH WHEEZE ONLY 

n Mean Std Oe\I n Mean Std De\I p VALUE 

(Serves/Wk) (Serves/Wk) 

CEREALS 260 40.6 14 .6 78 42.2 15.3 0.3910 

DAIRY 260 12 .9 9.0 78 14 .1 11.2 0.3148 

260 1 .9 2.2 78 1 .4 1.8 0.1049 

RED MEAT 260 5.4 2.8 7 8 6.2 3.5 0.0411 ........................................................................................................... 

WHITE MEAT 260 1 .3 0.9 78 1 .4 1 .0 0.2855 

PRES.MEATS 260 3.1 2.5 78 3.2 2.4 0.6833 

OFFAL 260 0.1 0.2 78 0.3 1.0 0.0008 

SEAFCXJD 260 0.2 0.4 78 0.2 0.3 0.8315 

RED VEG 260 4.3 3.3 78 4.1 2.6 0.7238 .......................................................................................................... 

GREEN VEG 260 9.5 6.2 78 1 0.4 7 .2 0.2894 

WHITE VEG 260 3.8 2.6 78 4.3 3.8 0.1292 

LEGLMES 260 0.6 1. 0 78 0.5 0.8 0.2985 

OTHER VEG 260 5.3 5.4 78 4.3 4.3 0.1200 

MIXED VEG 260 3.3 4.4 78 2.3 2.1 0.0486 

H/GHCFRUIT 260 17 .4 11 . 1 78 15.9 9.1 0.2928 

LOWCFRUIT 260 12 .8 7.7 78 11 .3 6.7 0.1261 

OTHER FRUIT 260 1.0 1.9 78 1 .2 2.0 0.3037 ........................................................................................................................................... 

HIGH SUG!FAT 260 1 8 .5 8.7 78 20.3 12.0 0.1454 

omER 260 13.4 12.6 78 13 .1 10. 7 0.8622 ........................................................................................................................................... 



TABLE7 
AIRWAY RESPONSIVENESS BY NUTRIENT 

NUTRIENT NORMAL AIRWAYS HYPERRESPONSIVE AIRWAYS ONLY 

n Mean Std Dev ••• n Mean Std Dev •• p VALUE 
Daily Intake Daily Intake 

KILOJOULES 258 10,565 2,859 ••• 54 11,417 3,448 :1 0.0560 
•••••• •••••nnu .. ou••••• •• •4 •••••• • •• • ••••••••••• • • • • • • • 0 ••••••• ••• •••••• HHH ooooooo oooo ooou ooo•o••• ••••••••• ••••••••• H• •• ••••• ••• •• •• •••••• )" •••• •• •••••• •••• •• ••• •••••• •• •••• ••• •••• •••••• •• •Oo•••••••••o••••••• o••••••••o))•••• •••••H•••o••••••u 

.!:!.ff.f!.Qg,.~~.f9Pl... .............................. ... ~.?.~ ...................... ~ .. ?. :.~ .......................... ~: .. ~ ;· ..... ?..~ ....................... ~.~ ... ~ .......................... ?..:.~. ii ...... ~:.Q.~.~.?. 

.f.!.!.Q.!..;!.~.J9P.l ..................................... ... ~.? .. ~ ................ ... ... ~.~.:.~ ....................... :?.?..:9- ; ..... ?..i .................... ~.9.:?.-.. L .................... ~.~.:.~. [[ ...... Q.:.9.~!..?. 

:~!~'W{:g~}:~:::::::::::::::::: : :: : ::::::::::::::: ::::: :::~:~:t:::::: : : : :::: : :: :::::;.:i:::~:: : :::::::::: ::::::::::~:~:::; ) :::::::;:: ::::: :::: : ::::::::::::~:i::~ :: : : :::::::::::::::::::~:t~l::::::~:::;.:~:i.:i 
.~.~-~-~~Q .. ~Y.~.~~ .. J9.~1 .... .. ...... ....... ... ~.? .. ~ ............ .. ........ ~.~. :.~ ....................... i.Q.:.~ : ..... ?..~ .................... ~ .9 .. ~ ... ~ ....................... ~.?..:.~. ;; ...... ~:.9.~~-~ 
.t:J:~.!..l!..fJ.(}.~ .. §.':!.§.~H.. r.9.P.l. ................. ... ... ?.!?.~ ....................... ~ .?. :. ~ ..................... ... ~.~. :.9 ! ..... ?..i ..... ......... .......... ~.~.: .~ ...................... }~.:.~. ;; ....... 9.:.~.?.~.?. 
.. !.9..!.~!:. .. ~Y.<;?.~.f!..{9P.J. ....................... ... ~.? .. ?. ................. J. .~.9.:.! ............. .. ........ ~.~ .... Q •.•..... ?..~ .................... ~.9 .. 1 . .-.?. ..................... .?..~.:.~. ;; ...... 9.:.9.~9. .~ 
.T.9..T..~~ . .9.~E!.?..9.t!.Y..9..fJ.~.T.£.(9.r:r?L .... ... ?.~ .. ?. ...... .. ...... ...... ~~.Q ... ?. ............. .......... ~.~.:.?. ; ..... ?..~ ....... .... ........... ~.?..1 .... ~ ....................... ~.!.:.?. )) ....... 9.:.9.~.?.~. 
§.~.!.Y.fJ.(}.T.sP...E.~.T...<g.tJ?L ................... ... ?.~.~ ......... .. ............ ~ .~ ... ~ ..... ......... ......... ~ .. ?.. : .~. [ ..... ?. .~ ......................... 1.~.} ....................... 1.~.:.9. )[ ....... 9.:.~ .. 9.1.~ 
.M.9..'Y.Q.1:!.~~~.T.: .. E.~.!..<9.r:r?L ................ ... ?.~.~ ............... ... ..... ~ .~ ... ~ ..... ....... .. ......... . ~ .?.:.J. ! ..... ?. .~ ......................... ~.?..: .?. .............. ........ .. ~.!?.:.?.. ;; ....... 9.:.~.?.?..~ 
.P..9..~.Y..1:!.~§.~.!::..E.~.!.. .(9.P.J... .................. ... ?.§.~ ....................... ~ . .?. .... ~ .......... ................. ~.:.~ •.•..... ?..~ ..... .................... ~ .. ?..:.?. ... ... ... ............... ..!.:.?.. ;; ....... 9.:.~.!.?..~ 
.T.9..!.~.~..E.(}.T. .. (9.'!?L. .............................. ... ?.~ .. ?. ....................... ~ .?. ... ~ ............. .. ......... ~.~.:.!. : ..... ?..~ ...................... ~ .. 9.?..:.?. ....................... ~.?.:.?.. j] ....... 9.:.9.~.~.? 
/?..1:!.9..1::.;.~!..~f!.9..~.lP.9.J. ....................... ... ~.? .. ~ .......... ...... ... ~.q.9. :. ~ .. ................. J.~ .~ .... ~ ; ... .. ?..i ............. ....... ~.~.?. ... ~ .................... 1.~.~ .. :.?.. ;; ...... 9.:.9.~.~.!. 

:~~;~~];,~;;.::::: ::: : : : : : :: :: :::::::: :: : :::::: :::~::.~:: : ::: :::::::: : ::::~ :~~~;: : :::: : : : : : : :: : :::: :~:?.:.~~:~ L:::::~: :: : : ::: : : :: : : : : :: :: ::::~~:;:f:::: : ::::::: : : :::::::~:~~~:i: ;L:::::~:::~:::~:; 
:rz;.~~~::1~~7~~::: ::: ::: :: ::::::::::::::::::: : :: : :::~::.j::::::::::::::: :: :: : : ::·: j::.:L:::::::::::::: :: : :: ::~~:;:~ · ::::::::: : : : : : : ::::::::::::::::::'.~1::;;.:: :: : : ::::::::::::::::::::.i::J::::::~:::~:~:~:i 
.E!.{?.QE0..Y.!!i.<.'!!.!lL. .................. ......... .. ... ?.!? .. ?. .......................... ?.:. ~ ... ....................... ~.:.9. j ..... ?..~ ............. ............... ?.:.?. .......................... 1.:.9. ;; ....... 9.:.9.?..~.~ 
.f..Q.!:: .. ~!.qQ!..~ .. ~/?.!.P...l'!.?SJ... .............. ... ~.? .. ~ ......... ...... .... ... ~.~. :.~ ....................... .... ~.:.?. ; . ..... ?..i ........ ............... ~.Q .... ~ .......................... ~.:.~. i'. ...... 9.:.9.~~.Q 
.. !..<!.!.~!:. .. ~!.qQ!: ... ~9./P. .. lP.91.. ......... ... ~.? .. ~ .............. ........ ~.9.:.~ ....................... ~ .. Q.:.~ } ..... ?..i ....................... ~.~ ... ~ ....................... 1 .. ~.:.~. ;; ...... 9.:.g.~z.~ 
.t:J:!.(}.9.!.~ . .(IJ!.gJ. ........................................... ... ?.!? .. ?. ....................... ?..~ .... ~ ................... ....... ?..:.?. : ..... ?..~ .. ... ... ................. ?.?.: .~ .......................... ~.:.?.. ;; ....... 9.:.9.~.?..9 
.Y.!.!.~.¥.!.~ .. ~~.[IJ!.9L .............................. ... ?.~ .. ?. .......................... ?. ... 9. ..... .. ........... ....... .9.:.?. J ..... ?..~ ........................... ? .... ~ ........................... 9.:.?.. )) ....... 9.:.!.) .. ~.?. 

:~~W.~~G.4b.:~~;,~:r.~f7x::::: :: : : : :: :: : ::~::.L::: : : :::: ::::: : :: :: : ::;;:i: : :::: : ::::: : ::::::: :: :::::ti ] : : :: ::t::: : : : : : :::::::: ::: : : :::~:~}:::::::::::::::::::::::::t~J ::::::~~;i,:;:~:~ 
.~!.9..T.!t:!..[P.Ef!L .... ..... .............................. ... ?.~.?. .................... ... ?..?.:.? ............... ..... .. .. 1.1.:.?. i ..... ?.} ....... ................. ?.?..:.?. ....................... 1.9.:.~. ;; ....... 9.:.?..~.?..9 
.EHs~.E9..~~.T..~.f.tJ?.qgJ... ........................ .. .?.!? .. ?. .................... ~ .. ?..~:} ................... .... ?..!.:.?. ., ..... ?..~ ..................... ~ .. ?..~.:!?. ....................... ~.?.:}. [[ ....... 9.:.1.~.9.? 
.T.9.!.~.~.E.Q~~.!.f(P.'?.!ll.. .................... ... ?.~ .. ?. .................... ?. .?. .?. :. ~ ..... .. ... ....... ...... ?..~.: .~ ~· ..... ?..~ .... ..... ............. ?.?..9.:.?. .. ..................... ~.~.:.~. ;; ....... 9.:.?..1.9.9. 
. .'!.!.!..~.¥..~~ . .Q.{IJ!.91 ............. ...................... ... ?.~ .1 ..... ................ ?. .9. .~ .... ~ ............ .. ......... ~.?.. : .~ ; ..... ?..!? ...................... ?.) .. ) .. :.?. ....................... ~.?.:.?. ;; ....... 9. : .1?~.? 
.. Y.!.T..~.¥..~~ . .P....(P.9.9.L.. ............................. .. ?~ .. 1 ................... .. ...... ?. :. ~ .................... ...... ~. : .~ ' ..... ?..~ ........... .. ............... ?.:.~ ......... .. ............... ~.:.?. ............ 9.: .?..?..1.~ 
Y!.!.~.¥..~t:-!. .. £.f.r:r?.e.J. ................................... ... ?.!? .. ?. ....................... 1 .. 9. .-.? ........................... ~.:.~ : ..... ?..~ ........................ ) .. 9.:.?. .......................... !?.:.?.. ;; ....... 9.:.?..9.9.?. 
.9..~f..q!.lJ.M. .. (.'!.?.9L .................................. ... ~.? .. ?. ........... ....... J .i.~.~.9 ......................... ?. . ~ .. ?. •.• ..... ?..i ... ....... .......... ~.1.~.~~ .... .. .................. ~.~ .?. . )) ...... g.:.9.i~.~-
.9..Qf.f..;.f!.J'!!SL. .................................... ... ~.? .. ?. ... .... .................. ~ . : . ~ ..... ... ...... .......... ... ~: .. ~ ••· ..... ?. . ~ .. ........................ ~ ..... ~ ............... ............ Q.:.?.. ); ...... 9.:.9}.~.~ 
.!E!.9..'Y..lr:r?9.J. .................. .. ........................... ... ?.~ .. ?. ........ ...... .. ....... ~ .. ?. :. ~ ...... ........... ......... ~.: .9 ..... ?..~ ......................... ~ .. ?..:.?. .......................... ~. :.! . i ........ 9.:.9.?..?..?. 
.M.(}.q!:f.£§.!'.-!.M..l'!!.!lL .............................. ... ?.!? .. ?. .................... 3..?..?. .-.? ................ ..... ~ .. 1.9.:.9. ..... ?..~ ... ................... ~.~.1.:.~ .......... .......... 1.?.~.:.~. )) ....... 9.:.?..~.~.?. 
.M.(}.~§.(}.~~§£.{IJ!.9.J. .............................. ... ?.~ .. ?. ........................ .. 3. .-.. ~ ................... ........ ~ .. :.~ ..... ?..~ ............................ ~.: .~ ........................... ~.:.1. ;; ....... 9.:.~.F.?. 
.P..H9..?..f:i:!.Qfi9.Y.~.(P9.J.... ...................... .. .?.~ .. ?. .................. .. ~ .... ~.~!? ................. ........ !? .. ~.~ ..... ?..~ ...................... ~ .. t.?..~ .3. ......................... ?..~.~. (( ...... .9.:.9.?..?..?. 
.P..9..!..~.§.?..{?!.M.. ('!!.!l} .................... ....... ..... ... ?.?..?. .............. .... .. 1 ... ?.?.?. .................... ~ .. ~.?. .~ .. 9 54 4,508 1,428 . 0.1343 ............................................................................... :.~ ...................... . 
-~g£~!.1:!.¥._.(p_qgJ.... ............................... ... ?. !?.~ .................... 1 .. ~.?. ... 9. ................. ...... ~.~. :.?. 54 141.9 41.1 ''' . 0.3187 ........... .. .. ................. ........ ....................................... :.~ ...................... . 
SOD!UM(mni 258 2 973 936 ..... 5 ... 4 ........................ 3 ...... 2 ... 5 ... 4 ....................... 1 ...•. 1 ... 0 ... 3 ... •,•.• .. • . ....... o ...... o ... 5 ... 6 ... 3 .. ......................... >!!. ......... ................................ ............................. ... ... • ........................... ...... .... ..... . 

. ?.!!.'!.9...{P.9.1............................................... 2 5 8 1 2 . 9 3 . 7 5 4 1 4. 0 4. 3 ;; 0 . 0 4 6 7 



TABLES 

AIRWAY RESPONSIVENESS BY FOOD GROUP 

GROUP NORMAL AIRWAYS HYPERRESPONSIVE AIRWAYS ONLY 

n Mean Std Dev•••• n Mean Std De ··: p VALUE 

(Serves/Wk) (Serves/Wk) 

CEREALS 260 40.6 14.6 •••• 55 37.5 10.4 !! 0.1387 
•••••••••••••••••••••••••••••••••••••••••••••••••••• ............................................................................ :4.•· .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ;4·••···················· 

DAIRY 260 12.9 9.0 55 14.8 12.oili 0.1875 ••••••••••••• ••• •• ••••••••• ••••••••• ••••• ••••• •••••• • ........................................................................... :'.~ • •• ••• •••• •• • •• • .. • ••• • • • • • •• •• • • • • • • • • • • • • • • • •• • •• •••••• ••• •• •••• •••••••••• .=~ ...................... . 
. ~~ 

m::s 260 1.9 2.2 •••• 55 2.5 3.6 •••• 0.0978 
.. , .. ,,,,,,,,,,,,,,,,,,,,,,,,,.,,,,,,,,,,,,,,,,,,,,. •••••••••••••••••••••••••••••••••••••••••••••••••••••• • •• • • • •••••••••• .. •••• H "''"''""'"''"""""'""'''"'"''""''''"'''''"'''''''''''"'''''"'""''''''' .~. '''''"'""''""'"'''" 

REDMEAT 260 5.4 2.8 < 55 6.1 3.0 j 0.1071 .................................................... . ................................. ······ .................................... :-:· .............. ... ..... ...................................................... ~ ...................... . 

.. ~1-:!!.T.£.¥..~T. .................... .... ?.§.9 ....................... 1 ..... ~ ......................... 9..:.~ ........... ?. .. ?. ...................... ~ .. :.~ ......................... L9. :~ . ...!?. ... ~:?..~ . .? 

.P..'3£$.:¥..~T.$ ......................... ?.§.9 ...................... ~ .... L ....................... ?.:.?. .•.•......... ?. .. 5. ........... ... ........ ~.:.~ ......................... ?..:.~. •• ...... 9 . .-.~:?..?..~. 
OFFAL 260 0.1 0.2 55 0.3 1.1 ! 0.0010 

.................................................... .. .............................. ••••••••••••••• ............................. -·~ ..................... . .. . ................................................... :"! ....................... . 

SEAFOOD 260 0.2 0.4 55 0.2 0.4 0.1896 ................................................................................................................................ :·:······ .. ··········· .. ··""''''"'"'"'""''''"'"''"'''"'''''''''''''" ·:; ..................... . 
·: :::: 

-:-: 

.H?.?...Y.~ .................................. ?.§.9 ...................... ~ .... ~ ......................... ~.:.~. ] ......... ?. .. 5. ...................... 1.:.?. ......................... ~.=-~- l ..... 9 .. &?..?..~ .. ~.-

.. Q.f.1£?.Y..Y.§ ............................ ?.§.9 ...................... ~: .. 5. ......................... §.:.?. .•.•......... ?. .. 5. ...................... ~.:.1 ......................... §.:.9. ; .... .9.:.~.9..9.~ . 

.. 'M.:!/!.~.Y.~:Q. ............................ ?..§.9 ....................... ~ ... ~ ......................... ?..:.§. ;; ........ ?. .. ?. ...................... ~.:.~ ......................... ?..:.~ ·~· ... .9.: .. 1 .. ~.?..~ 
LEGl.MES 260 0.6 1.0 •••• 55 0.6 0.8 •••• 0.7271 ................................................................................................................................ :'.:' ............................................................................ )" ..................... .. 

. .9..T.t:!.~'i.Y.€Q. ............................ ?..§.9 ...................... ?. .... ~ ............... .. ........ ?..:.1. '.. ........ ?. .. 5. ...................... ?..:.~ ......................... ~.:.~. '. ..... 9.:.?..~ .. §.~ . 

. Mf.>5.€9..Y€Q. ......................... .... ?.§.9 ...................... ~ .... ~ ......................... 1.:.1. ! . ........ ?. .. 5. ...................... 1.:.?. ......................... §.:.~ .••...... 9. .... ! .. 9..1.~ . 

.l:!/~.l:!..9..EFJf!.r!. ................... .... ?.§.9 ................... ~ . .?. ... ~ ...................... ! .. ! .. :.~ ............ ?. .. 5. ................... ! . .?..:.§ ......................... ~.=-~ ·~· ..... 9 .... ~.! .. 1.'.! 
~. -~· 

.!::Q~.9..E.'il:!.r!. ................... .... ?.§.9 ................... ~.?..·.?. ........................ .?..:.?.. •.• ......... ?. .. 5. ................... 1 .. ?.:.9 ......................... §.:.!?. '.~ ..... 9..-A.?..~.~-
:::: ~{ 

..9..T.t:!.~FJ.E.FJf!.r!. ................... .... ?..§.9 ....................... 1 .. :.9. ......................... ~ .. :.~. ;; ........ ?. .. 5. ...................... ~ .. :.1 ......................... ~.:.~. j ..... 9.:.:?..?..?..i 

HIGHSUG/FAT 260 18.5 8.7 55 24.4 15.8! 0.0001 .................................................... . ........................................................................... :'.:'. ............................................................................. ~ ..................... . 
:s j{ 

OTHER 260 13.4 12.6 55 14.5 14.0 0.5563 ................................................................................................................................ ~· ............................................................................ / ..................... .. 



NUTRIENT ONE SERVE OB LESS MORE THAN ONE SERVE 

n Mean Std Dev ; n Mean Std Dev ••• n Mean Std Dev ••• p VALUE 
Daily Intake Daily Intake Dally Intake 

KILOJOULES 93 9,941 2,718 !\ 167 10 207 2,617 111 199 11 462 3,086:11 0.0001 

:~!:i.~9.~:~~::{9.~i:::::::::::::::::::::::::::::: :: :::::::::::::::::::::::::::::::: ::::::~:~::::::::::::::::::i~?.:Q:::Q:::::::::::::::::::::::~~ii ill :::ii?.:::::::::::::::::i~:~:~:;.:~:::::::::::::::::::::::~~§::~. j :::i~:~::::::: : ::::: :::::!:?.:!?.:~;.:?.::::::::::: :::::::::::~~i;:~: l ::::::Q:::Q:~:~i 
.P..~.9..!.~!.~ ... (9.~L ......................................................................... 9. .. ~ ........................... ~.~.:.?. .......................... ~.~.:.~ ~ ... ~ .. ~.?. ......................... ~.~ .. :.~ .......................... 2..~.: .!. J .... ~ .. ~.~ ..................... ~ .. !?..? . .-.. 3. ........................... 2..~.:.2. ~ ...... !?..:.!?..!?..Q .. t. 

:i.~~~~~~~=~:::::::::::~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :~:~:::::::::::::::::::::::~:i.:t~:::::::::: : ::::::: : :: ::::~:t:i ~ :::j::;I::::: :::::::::::::::~::i. :ti::: .. ::::::::::::::::::::~:t~-~ :::~::~:~:::::::::::::::::::::=iti.::::::::::::::::::: : :::::~:t;. ; ::::::~:::~~::i: 

~~1fiE~~~i~~) ~:-~:ti~~==~~~~~~ii~ i ~n ~~~~!:i ~-~~j~;1~ ! :J~~~ :~-~~t;=~=~~~~l ~!:~~ 
~&~!!!~~~~1 :: ::= ;~-===:~t=:=::!;,; 1 :lit: i~;; ~titi;i: -::_=~~,1= =1!:U =tl;t; 
.!.9..!.~.L. .... f~T. ... (9.~L ................................................................ 9. .. ~ .......................... ~.3..:.~ ............................ 3-.~ .. :.~ '. ..... 1 .. ~.?. ......................... 9..3. . .-.. E; ......................... 2..~ .: .?. t .. 1 .. ~.~ ...................... 1 .. !?..9. ..... ~ ......................... ..3-.~.:.~ .. ~ ...... !?..:.!?. .!?..Q.~. 

:~~~~i;.1.~~~T:~>::::::::::::::::::.:::::::··:::::::::::::::·:::::::::· ::::I~:::::::::::::::::::: :::~;~~~:t::::::::: :: :::::::::i.:~~::.. i, ::· ~::i. :L::··::::::::: : :::~::i~·t ................. ~;;~::. I- :::i.:~:i:::::::::::::::::::::~:~Qq~;:::::::·::·:::::::::::;::J.~:i.: ~ :::::·~:::~:~:~:; __ 

:~~~zr~::r:r;.~9.i::::::::::::::::::: :::::::::::::::::: ·:::::::::::::::::::: ::::::;:~::::::::: ::::::::::::::r::t;: t::: :: :::::::::::::::::2:::V?. :i. : : :::U:i::::::::::::::::::::.i·:~
1

~:i:::·:::::::. :.:·:::··~~:.~:~: :·. ·:):~:i::::::::: :::::::: : : :i::.s.
6

~·:::::::::::::::: :::::::::~:~7.:.~::.· ~ ::::::~:::~:;:~i: 
.!.!:!.!~~.!.~ ... (~SL .......................... ··· ···· ............. ············ · .... 9. .. ? ............................. ~ .. :.?. ............................. Q.:?.. ;: .. .1 .. ?. l. · .... ··· · ··· ...... l ...... ~.... ··········· · .oo ...... 69 ... :.: ... ~1 ... 9!?..9.~ .............................. 2~ .... · .. 89. .................. ... ... ...... o1 .... :.o~· 1: ...... o!?. .. :.o!?. .o!?..41·· ·9~-
.~!.~.<?.F.'.L..~.Y.!.~J.~9L................... .. .. . ...................... 9. .. 3. ............................... 2..:.~ ............................. ~ .. :.Q. '.'. ... 1 .. ~.?........... ...... .. ... 2 . .-.. E;..... .. . ............. , .................................................................................... ,, ...................... . 
POT NICOT ACID (m9) ......... 9. .. ~ .......................... 1 .. ! .:.Q .............................. !i. ... !i..; ... 1 .. ~.!. ......................... E .: .. 9. ......... ................... ?..:.Q ••• .. 1.~-~ ......................... 2..1...-.. 3. ............................. ~.:.~ .. ~ ... . !?..:.Qg __ Q_1_ 

~~[!~~~~~,~-[~~:; : =~:~ ~= :=i~== :;;;~:::-::===:~:~; Hi; : ;;;; _ : == ~.;u:~ =~it_ : '::! i ~-~~~m 
.Y.!!..~.~.!.~ ..... ~-~ .. 2. .. J~.~.9.L ........................................................ 9. .. ? ............................... 3..: .~ ............................. -1 .. :.~ ~ ... E.1 .............................. ~ ..... 2. .............................. 2. .:. ~ .. ~ ... ~.Q.Q ............................. ? . .-.. ?. ...................... ........ 2..:.~.; ...... Q.:.Q.Q.Q.~ .. 

i!~~lii~;~~~~:;~~;_ : : ~ !~ =~;~ if J,!~-~~~~l ~~il: ~ ~~~~!~! ~ ~~~I =~j~; =i!~!~ :::]i:!! ~M!i~ 
.Y.!.!.~~!.~ .... 9.J~.9.L. ................................................................... 9. .. ? ........................ !.?..?..& ........................ ..?..?. .:.~ ~ ... ~ .. ?..!?. ..................... 2..Q.!.: .. 2. .......................... ~.9..:.9. ~ ... 2..Q..1 ...................... 2..~ .. ? .. · .. ~ .......................... ~.?..:.?.. ~ ...... !?..:.!?..O..t2. . 
. Y.!I~-~.!~ ... .Q .... (~~9} ................................................................... 9. .. ? ...... ......................... 2..:.Q .............................. ~ .. :.2. ~ ... ~ .. §.~ ..... ........................ ~ . .-.. 2. .............................. ~ .. :.~ ~ .... 1..~.~ ............................ 2..: . .?. .............................. ~ .. :.~ ~ .. .... !?..:.!?..0. .. 0...1 .. 
. Y.~!.~.~~~--·~ .. .l~SJ ................................................................ ..... ~.3. ............................... !!.:.L .......................... ~.:.!! ill ... ~ .. §.! ............................. 9..:..8. .............................. :!.:.3. ill ... ~ .. ~-~ ........................ !..~ .. :..! .............................. :!.:.?.. ] ...... !?..: .Q.~ . .Q.?. 

:@.~~:~~i~;f:~::~::::::::::::::::::::::::::::::::::::::::::: :::::::::: : :::: :::::: ::::::~::~:::::::::::::::::::::::~:'::j::; :i::::::::::::~: ::::::: ~::::~~~:~ [ :::I:;I::::::::::::::::::::::::1:i;t::::::::::::::::::::::::::~:;:; ~ ::J::~:;::::::::::::::::: : :: :~::::i;:t::::::::::::::::::::::::~~:;:;· ~ ::::::~:::~:~:~:i: 
.!.~.Q~.J!!:!Sl.. ................................................................................. 9. .. ~ ........................... ~ .. ~.:.~ .............................. ~.:.0. ; .. ..1 .. ~.?. ......................... ! .. ~.: .. 8-.............................. ~.:.?. ~ .... 1..~.~ ......................... ! .. E;.:..9. .............................. ~.:.2. ~ ...... Q.:.!?..0..0. .. ~ .. 
. M~.~.~.~~!.Y..~J~L ............................................................. ~ .. ~ ..................... ..3. .. 3..~.:.Q ....................... !.!!.2..:.!?.. J .. ..1 .. ~.?. ..................... ?. .~.?. . .-.. Q ....................... ! .. Q.?..:.Q J .... 1..?..~ ..................... ~.!?..~.: .. ?. ....................... ! .. t~.:.~. ] ...... !?..:.!?..O..Q .. ~ .. 
. ~~.~.~-~~~~~-{~SL ............................................................ 9. .. :1. .............................. ?..:.~ ........................ ...... ! .. :.?. ~ .... ~ .. E ............................ 3-.: .. ~ ................ .............. ~ .. :.~ ~ .... ~ .. ?..?. ............................ ~.:.~ .............................. ! .. :.?. ••• ... ... ~.:.Q .!?..Q .. t. 
-~-~.Q.~.9:Y..l?...l~L ....................................................... 9. .. ~ ....................... !.1 .. ~ .. t?. ............... ............ ~.Q.~ ~ ... ~.-~.?. ................... J .. 1.~.~.~ ..... ....................... ~.~-~ ~ .J .. ?..?. ...................... 1..&?..~ ............................ ?. .?..~. t ...... !?..:.!?. .!?. .Q.~ .. 

:~~~~:~j:~:~:::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::: ::::::;:~:::::::::::::::::::~~:i:1:.?.:;: ;:::::::::::::::::::::::~:~:.~::~ ~ :J1i.:::::::::::::::::::::i:~:.t.:;::::::::::::::::::::::~:~~:;:n ::::~::;:~::::::: ::::::::::::::i:~~:~:::::::::::::::::::::::~:~~:;:H ::::::~:::~:~:~t 
.~Q!.Y..~.J~sL .......................................................................... 9. .. L ................... ~.1 .. ?. .. ?.~ ........................... 9..~.~. ~ ... ~ .. ~.?. ..................... ~.1.?..~.t .......................... ?..!!.?. ~ ... 1 .. ~.~ ..................... 3..1.?..~.Q ....................... ~.1 .. 0..~.?. ill ...... !?..:.!?..!?..Q.I. 
. ~.1 .. ~f. .. J!!!.9.L............................................................................. 9 3 11.9 3.6 . 161 12.s 3.4 199 14.4 4.1 =· 0.0001 
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NO FISH ONE SERVE OB LESS MORE Il!AN ONE SERVE 

n Mean Std Dev \ n Mean Std Dev : n Mean Std Dev p VALUE 
Deily Intake Dally Intake .. . Daily Intake 

.. ~E!f!.?!::$. .................................... ~ .. 4 ......... ......... ~.~ :.~ ............ ...... .J .. ?.:.1 j .. .J .. ?..~ ..... ............. ~.9. :.7. ................... J .. ~: .. 9. •...... ?.9..9 .................. ~.9.:.~ ...................... 1.~ ... ~ 
·::· ::. 

DAIRY 9 4 1 1 . 2 8. 1 •••• 1 6 9 1 3 . 7 1 0 . 0 .· 2 0 O 1 4. O 1 O . 1 . . ......... .. .. . .. .. . . . . . . .. . . . . .. .. . . . . . .. . ... ... . ... . . . .. ... . . .. . . . .. .. . . . . . . . . . . . . .. . . .. . . . .. . . . . . . ..... ... . .. . . .. .. .... :.~ . . . . . . . ... . . . .. . .. . ... . ...... ..... .. . . . . . . . ... . . ... . . . . . . . .. . . .. .. .. .. . .. -~· ........................................................................ . 

EGGS 94 1.1 1.7 169 1.7 2.5 200 2.3 2.3 .............................................................................. .. ............... ......................................................................................................... . •: ........................................................................ . 

0 .6784 ""'3 .... ..... .. ........... 
0 

0.0621 ""'3 ..................... 
> 

0.0002 ~ ...................... 

RED MEAT 9 4 5.1 3.2 169 5.0 2.3 200 6.4 3.2 .................................................. ................................................ .......... .. ............. ·' .. ...... ............... .... .......... .......... .......... .. .............. ; ..... ........................ .. ....... ..... ... .... .. ..... .................. . 0.0001 ~ 
~ .... .................. 
"fJ1 

WHITE MEAT 9 4 1 . 3 1 . 1 } 1 6 9 1 . 2 1 . 1 • 2 0 O 1 . 4 1 . O ..................................... ........... ... . ... .... ... .. ............................................ .. .... .. ......... •.: ···· ····· ...... ····· .......... .... ......... .... .......... ....... ......... . ~· ............... ················ ... .... ... .. .... .. ......... ... ......... ... . 0. 161 1 ::r: ..................... 

.. P.BF.§:.~.~T.~ .......... ....... ... ....... ~ .. ~ ..................... ?..:.~ ................ .. .. ... ~ ..... 1. ; .. J. .~ .. ~ ........ ............. ?..:.?. .. .. .................... ~ ..... ~ , ..... ?. .~ .. 0. ................ .. ... 3-. : .~ .... .................... ~.:.~. 
"fJ1 

0.0004 tr'j ................... .. 
~ 

OFFAL 94 0 .1 0.3 ••• 169 0 .2 0.7 200 0.2 0.6 
. . . .............. ............. . ..... .. ... . .. . . .... . ................ . ... ... .. . . ... . ....... . ....... ................. . ......... . :i ... ...... ..... ...... ... .. ..... ... .. ........... . ...... . ..................... .. .. .. . .. ................. . ... . . ....... ... ... . ..................... . ....... . 

-~~.~P. ..... ............................. ~ .. ~ ............. .. ..... P.:.9. ....................... ~ ..... 1 .... J..~ .. ~ ................ ..... O..:J ........................ g .... ~ ...... ?..g .. 0. ................ ..... 0..:.~ ........................ g .... ~ ........ ............... ., ...• 

0.3246 < ...................... 
tr'j 

0.0001 "fJ1 

.~9. .. ~q··· · · · · · · · ·· ·· · · ·· ············ ....... ~ .. ~ .. ................... ~ .... 9. ........................ 2.: .. 9. ..... :! .. 6..9. ..................... ~.: .. 1 ........................ ~:.?. , ..... ?.9..9 ................ .. ... ~.:.? .................... .... 9.:.?.f.' I··········· · · · ·· · ···· ·~ 
~ 

0 2947 ~ 

GREEN VEG 9 4 7 . 1 5. 4 •·•• 1 6 9 9. 8 6 . 3 . . 2 0 0 1 0. 9 7. O . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. : : . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . .. . . . . . . . . : .~ .... .... ............... .......... .. ... ...... .. ......... .. ................. . 0 .0001 ~ 
...................... 0 

.W.!:!/I.€.'!.€9. ............................... ~ .. 4: ..................... ~.:. 9. ...................... } .. } j .. J .§.9. ..................... ~.:.!) ........................ ?. :.~ ; ...... ?.9.9 ..................... ~.:.9. ....................... ?.:.§ 0 .1312 0 ..................... 
~ 

LEGU~S 9 4 0. 3 0. 6 > 1 6 9 0. 6 0. 9 2 0 0 0. 7 1 . 1 ... .... ... . . . ... . . .. . . . . . . . .. . .. . . . .. . . .. . . . . .. . ... . .. . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. .. . ... -.~ . . . . . . . .. . ... .. .. . . . . . . . . . . . . .. . . . . .. . . . . .. . . . . . . . . . . . . . . .. . . . . .. .. .. . . . . ..~ ....................... ... ............................................... . 0 . 0040 C'1 .. .. ............. ..... 

.9.!t'.~.Y..~Q ............................. ~ .. ~ .... .. ...... ......... 3-.:.?. ....................... ~ ..... ~ ; .... ~ .. ~ .. ~ ... .. .......... ...... ~.:.~ ........................ ~ .... .O. i ·····?..Q.0. ............... ...... ~ .... ~ ...................... §:.7.. 0.0001 
~ 

...................... 0 
:::: 

-~~~P..Y~9 ............................... ~ .. ~ .................... ?:.~ ........................ ~ .... § \ .. J..~ .. ~ ............... ...... ?..:.?. ....................... ~ .... ~ , ..... ?..g . .o. ...... ........... .... ~.:.! ........................ ~.=-~ 0.0001 ~ 
...................... ~ 

HIGH C FRUIT 9 4 1 4. 3 8. 4 •••• 1 6 9 1 7. 3 1 O. 6 2 O O 1 7. 9 1 O. 4 
. ......... . ..................... .. ........ . .. ...................... .... . ... u ................. . . . .. . .. ...... ... ............. / . ...... . ..... . ... . . ... ... .............. ... . ......... . .... . ....... . ........ :~ . ........... . ... ...... . .. . .. . .. ...... ... .. ...................... .... . .. . .. . 0.0157 ...................... 

LOW C FRUIT 9 4 1 0 . 7 7. 5 1 6 9 1 2 . 7 7 . 7 2 0 0 1 2. 5 7. 4 ............................. .. ........ ..... ....... . ........... ........ ............ ... ............ .......................... :~: ........ ........................................ .......................... ~: .... .................... .. .............................................. .. 0 .0949 .......... ............ 

OTHERFRUfT 94 0 .8 1 .2 t 169 1.4 3.6 200 1.2 2 .8 ... ................................................ ............................. .... ........................................ -~· ... ...................................................................... / ....................... .. ............. ............. ............ ......... . ... .9. :.?.~.:u 

HIGHSUGIFAT 94 20 .0 9.4 :j 169 19.0 11.0 200 20 .2 11.6 .............................. ............................................. .... ....... .. ..... ............................... :~ ..................................................... ... ................. f .............. ....... ......... .......................................... . 0.5255 ...................... 

OlHER 9 4 1 0 . 7 1 1 . 4 : 1 6 9 1 2 . 9 1 1 . 6 2 O O 1 4 . 5 1 3 . 9 ................................. .................. . ....................................................... ..... ............ :~: .............................................................. ........... :.~ .......................................................................... . 0.0534 ...................... 
,___ _________ ___.,::.._: _________ __. '-------------'•'•i......---l 



TABLE 11 

FRESH FISH CONSUMERS BY NUTRIENT 

NUJBIENT NO FRESH FISH SOME FRESH RSH 

n Mean Std Dev n Mean Std Dev :: p VALUE 
Daily Intake Daily Intake :· 

.K!~.9J9Y.~£$. ......................................... ..... ?..?. .................. ~.9. ! .?. .?.~ ....... ............. ?.1.?..~.?. .. .. ~.?.1- ................ ~.9.J?. ~ ................... g_ l.~.~1. i ....... Q:.~.?..~.~ 
374 15.6 4.6 : 0.0811 .!:·!_fJFJ.QQ;.t-1..f9.'!!J.... .............................. ..... ?..?. .............. ... ... ... ! .. '.!:.?. ......................... ~.:.?. ... .. ... .. ..•....•.• .••••••.•...•••.•.....•• ••• . •. ••••..•.•••••••••••.•••• i •••••••••••• ••• •••• ••• 

. f.E!QT.g!.f'i.(g!!}) ..................................... ..... ?..?. ..................... ,.~g ... ~ ...................... ?.?..:~ .... ~.?.1- ..................... ~.?. ... ~ ...................... g.?..:~. l ....... Q ... 9.~.8..Q 
§T.~fJ.9.!:!./!l.'!!L. ................................... ..... ?..?. .................... :1.?..!.:.~ ...................... ~. ?..:.?. 
.E!~E!g. f9.'!!J. ........................................... ..... ?..?. ........ ............... ?..?. ... ?. ......................... ?..:.?. 

374 150.3 40 .9 :: 0.8200 

: ::~?.1-:::::::::::::::::::::?.:?.:.:~::::::::::: :: : ::::::::jj :; :::::::9.;:9i?.:9. 
.E!.€E!t't£Q..§.l!..~E! .. f9.PJ. .................... ..... ?..?. ............... ........ ~.!.: .. ~ ...................... ~.! .. : .~ .... ~.?.1-..................... ?..?.:.~ ...................... ~.?..:.~ :; ....... Q ... 1.~.~-~-
.N~.T.!!.E!~b .. $..l!..q~E!. /g_0L ............ .... ..... ?..?. .... ... ... ... .. ........ ~.1 .... 9 ................ ...... ~.~.:.?. 374 95.8 37.9 • 0.2825 ..... ...................................................................... ~ ..................... . 
. .T.9..T.~b .. $..1!..q~E! .. (!l.'!:!L. ...................... ..... ?..?. .................... ! .. ?..?.:.) .. ... .... ........ ..... ?..~.:?. 374 182.9 65.5 . 0.9154 .................. .. ...................................................... ·.; ..................... . 
. .T.9..T.~~ . .'?..~E!.f!.<?..':!.YJ?..fJ.~!.~.(gpJ... ....... ?..?. ................. ... ~.~-~ ... ~ ....... .. ............. ~.~. : .?. .... ~?..~ ......... ...... .. .. ~.~.~:.?. ...................... ~.9.:~ :! ....... ~:.~.?..~1. 
§~.T.l!..E!~.T.£Q..E~!..<!l.'!!J.... ................ ..... ?..?. ... .................... ~.?. ... ~ ...................... )}.:.?. .... ~.?. 1-..................... ~.Q ... ?. ...................... :1.?..:.?. ; ....... Q ... 1.1.~.?. 
.M.9.N9.?!.N$.~.T.:.E~!..(9.PJ.. .......... ..... ..... ?..?. .............. .. ...... }.?. ... 9 ...................... ~.~ . :.?. .... ~.?.1- ..................... ~.?. ... ~ ....................... ~.g.:~ !l ....... Q ... ?..?..?.~ 
.f.9..tYY.N.$.~.T.:.E~T..r9.'!!J.... .................... ?..?. ................. ... ... ! . .?.:.~ ............. .. .......... ?..:1. 
.. T.9..T..~b . .E~.T. .. (!l.'!:!J.... ........................... ..... ?..?. ....................... ~.~:.9 ...................... ~. :1.:.Q 
.£~.Q~.~-~.I.~B.9.~.J.'!!9.L ......................... 8. .~ .................... ?.~.?.:.~ ................... ~ .. ~.8. .: .~ 

.... ~.?.~ ...................... ~ . .?. ... ?. ........................ .?..:9. ; ....... Q ... ~.?..?..?. 
374 101.0 34.5 ••• 0.6334 

:j:i.~:::::::::::::::::i~i:~:::::::::::::::: :3:~j::.:~: 'i ::::::~:;P.P.~:i 
.£N.~QI§~.~.Jr:!!£91 ........................... ..... 8..!. ......... .. ........ 4.,.?.§~ ................... ~ .... 4..~.1. 380 5 622 . 2 915 :: 0.0016 • ......... .......•......... ·····'······· ......••.••••..••••••••• t ••...• ... ~( ..................... . 

.E!.f.!.!!:-!.9.U!!!.'?f!J.... ............................... ... .. ?..?. ............... ..... ~.?..~:.~ ................... ?.~.~.:.~ ... ~.?.~ ................... ?..?.~ ... ~ ................... ~.?..~:.:! ; ....... Q:.~.~.?..?. 

.Y!I~.M!.~ .. ~.Jm£9.L .............. .. ......... ..... 8..! .................... ~.!. ~.~.~ ............. ... . .. . ... ~.~ .. 4. ... ~. !. .?. ........ .......... ~.!.~.~.~ .. ........ .... . .. .••.•. !..~ . !?. !'. ...... ~.:.0..0..~.~ 

. .T.t!.!.M!.!!Y. .l '!:!fll ..................................... ..... ?. . ?. ... ............. .. ........ ! . :. ~- - ....................... 9.: .?. 380 1 .8 0 .6 ••• 0.5988 .......................................................................... -...................... . 

.E!!.f!.9.F..0..'!.!!Y.l'!!IIL ........................... ..... ?..?. ....................... ?..?.:.?. ........................ ~.:.4. 

.f.9..T.: .. t't!9..9.T. .... ~.9.!.9.. .(P9.} .. ...... .......... ..... ?..?. ........ ............... ! .. ?.:} ........................ ?..:.?. 
374 26 .3 9.7 :: 0.5680 

:: :i?.:<: :: : ::::::::: ::::3:~ :.:~:: ::::::::::::::::::: : :::~:;:~ i :::::§:i9:~?. 
. .T.9.I.~b .. t-!.!.g_9.!.: .~9.!.Q..l'!:!fll ....... .. .... ..... ?..?. ...... ... .......... .. .. ~.~ ... ~ ................ ... .... ~ .9.:.~ .... ~.?.1. ....... ... ..... ...... ~. !.:. ?. ... ....... ... ......... 1.:1.:1. ; ...... .0.:.1 .?..~.?. 
. N!~.9.!N.l".1.9) ......................... ~ .............. ..... ?..?. .......... .. ........... ?..1 .... :1 ......................... ?..:?. 
.Y.!.I.~.M!.~ .. ~~.Jr:!!.9L ............................. 8. . ~ ....................... ~ .. ~ .... ~ ................ ......... ?. .... ~ 

374 22 .1 6 .2 ••• 0 .2070 
·· ·i14· · ·· ·· ··· ···· ·······2a~·2· · ····· ··· · · · ··········· ·5-.· 2 ; ······a·:·aa&o 
•••• •• ••••• • •• • ••••• • ••••••••••••••••••••••••• ••OO •••• • • •••••• • •• • ••• oo•• • "-f, 000000oo00oooooooooooo 

.Y.!.!~.M.'.~···~-~.~ . .Jr:!!.~9.L ........................ 8..! .. ....................... ~ .... 9 ......................... 1 . .-.. 9. 
-~~-~.T.9.I~.~~!~ .. ~~.ig .. (~.91 .............. 8..! ... ...................... ~ .... ~ ....................... J.: .. 9. 

379 4.9 2. 7 •• 0.0064 

:::~:ii::::::::::::::::::::::~;:~:::::::::: ::::::: :::::::~:;~: j ::::::~:;:~:~~~ 
.~.l.QI!.~.J.r:i:!£9L ...................................... 8..!. ... ................... ~~ .... ?. ..................... .... 9..-.. ~. ... ~.?..~ .................... ~.~ .... ~ ...................... 1 .. ~ .... ~. : .... ,.9..:.~.~?..~ 
.E~~~ .. f.2.~.~.!.~Jm.~9) ..................... .. ... 8..?. .............. .. .... 1 .. ~ .. 4.:.~ ................... ... ~.1 . .-.. 9. . .. ~.!..4. .................. ~ .. ~.~ ... ~ ...................... 5..0.:.~ •; ...... ~.:.0..~.0..4. 
.IQI~.~---~2.~.~.!.~ ... (~~.9>. ............ .... ..... 8..?. .... ........ ........ ?.?.9.:.:1 .... .. ....... ......... ~.~ .... ~ 
.Y.!.T.~.M!.~ .. £Jr:!!.9L ........................... .. ... 8..! .................... ~ .. ~ .. 4.:.~ .............. ..... ... 8..8.:.~ 

374 262.1 79.4 ••• 0.0004 ...... ... ................................................. ........................................ 
379 206.1 86.1 ••• o.0414 

.. '!.!.T.~M.!N.Q .. ln:.g;J.. .. ............... ................. ?..~ ......... ................. ?. ... ?. ......................... ! .. :.~ .... ?..?..? ......................... ?.:.~ ......................... ~ .. :~ '. ....... Q ... 1.~.~.~ . 

. .Y.!.T.~¥..!t:!..£.{1!!f!J.. ................................ ..... ?..?. ................ .. ... .. ! .. 9:.~ ... ... ........ .... ... .... ~.: .?. .... ~.?.1- ... .................. J .. O. :.~ ......................... ~.: ?. :; ....... Q:.~.9.?..Q 

.9.!.M?.!.'!..M .. (1!!91.. .................................. ..... ?..?. ..... ............... ! .. !.~?.~ .. ..... ................. 4. .~ .0. .... ~.?. 1. ..... ............. ~ .. !~~.9 ........................ ?.~ .?. ; ....... O.:.~.~ .l?..O. 

.~9.P..P..~.~.J.".!!9.L ....................................... 8..?. ............ .............. ~.:.! ......................... 0.: .. 4. ... ~ .. ?.~ ....................... ~.:.~ .............. ........... °-.:~ ! ...... ~.:.~.0..0..4. 

.!.f!.9.t:!.lr!!.!ll. ................................................ ?..?. ...... ................. ! .. ?.:.) ......................... ~.:.~ . .... ~.?.~ ..................... ! .. ?.:.?. ......................... ~.:.1. ·; ....... 9.:.?..?..0..1?. 

. ¥..~§N~§.!!!.¥...lf!.!gJ... ........................... ..... ?..?. ........ ............ ~.?..?. ... ?. ........ .... .......... ~. ?..: .~ . .. ~.?.1- .................. ~.?..~ .... ~ .................... 1.~.~.:~. ; ....... Q:.9.?..?..1 . 

.¥..~t':{q~t:!.f$..€.l1!!9L .......................... ..... ?..?. .......................... ~ ... ~ ......................... ! .. :.~ .... ~.?.~ ........................ ~ ... ~ ....................... .. ~ .. :~. :; ....... 9.:.9.§.8..?. 

.f.t!.9..$.P..t!.9.E!9..l!..$..{'!!:JJ. ................. ...... ..... ?..?. ............ ..... ... ! .. !.?..~.~ ..... ................... 4..?..! . 374 1722 559 • 0.1752 ....... .. .. ... .. ................. ! .... ...... .... ... .... . ............... .. ... .................... .. 

.f.9..!..~§.~J!!.¥...('!19J. .............................. ..... ?..?. ......... ... ... ..... ~. !.O. .~.~ ..... ............... ~. !_q .8. .~ . .... ~.?.~ .... .............. ~.!.?.~.~ .............. .. .... ~.!.?..?.~. '. ....... 9.:.9.§.§.?. 

.~~!::~~!.~.M.J.".!!£92 .................................. 8..?. .................... ~ .. ?.~ ... ~ ... ................... ~.~ .... ~. 374 139.3 39.3 ••• 0.0247 

§9.Q.!Y¥...ln:.9J.. ........... .......................... ..... ?..?. .... ....... ......... ?..!~~9 ........................ ~.?. .8. . ... ?..?.1-.. ................ ~.!.Q§.? .................... 1.:.Q .?..~ j ....... Q ... ~.~-~ .. ?. 
.?.!N<;..f.1!!91.................... .................. ....... 85 12.5 3 . 7 ~3_7_4 ____ 1_3_.4 ____ 3_._9 0 .0824 



TABLE12 

FRESH FISH CONSUMERS BY FOOD GROUP 

NO FRESH ASH SOME FRESH ASH 

n Mean Std Dev n Mean Std Devi) p VALUE 

(Serves/Wk) (Serves/Wk) 

CEREALS 86 42.7 15.2 377 39.9 14.011! 0.1069 
••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• :<.• .......................................................................... :~~ ..................... . 

. ::: 

DAIRY 86 12.8 9.3 377 13.4 9.9:: 0.5579 ............................................................................................................................. ·'·' ····· ...................................................................... •.~ ..................... . 

.. ~ ............................................. ~.~ ..................... ~ .. '..~ ........................ ~ .. :.~ ;; ... }.?..?. .................... ?.:.Q ........................ ~.:.~. ~~ .... ~.:.QQ.~.~ 
RED MEAT 86 5.0 3.0 377 5.8 2.9 ::1 0.0265 . . . . . ... . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . .. . . . . . . . . . . . . ~1~: ..................... . 

.. ~f:!.UE..M.~~T... ........................... ?.§. ..................... ! .. :.~ ........................ ~.:.~ .. ; ... }.7.?. ..................... ! .. :.~ ........................ ~.:.9. jj .... .9.:.~.?.~.?. 
\ 

PRES.MEATS 86 3.0 2.2 377 3.1 2.5 .· 0.5205 
......................................................................................................................................................................................................... !'~ .................... .. 

. .9.EE~L ................................ ........ ?.§. .................... .9.:.! ......................... 9.:.?. ;, ..... ~.?.?. .................... -9.:.? ........................ 9.:.~. ;) .... .9.:.~ .. ~.?.Q 

.. ~.~EQQ!?. .................................. ~.~ .................... Q.:.Q ........................ ~.:.~ .. l .... ~.?..?. ......... .. ......... Q.~.? ....................... .Q.:.~. j~ .... Q.:.Q9..Q.~. 
REDVEG 86 4.0 3.0) 377 4.3 3.2 :: 0.5014 .......................................................................................... ·················· ................. ·~ .......................................................................... ~~ ..................... . 

GREEN VEG 8 6 7. 7 5. 7 3 7 7 1 O. 1 6. 1 II 0. 001 8 
............... ,, ............................................................................................................ H ••••••••·••·••••·•···• 00 ••·•·•· 00 • 00 ·••0.•••··· 00 ·••·• 00 ••"''""""'''' H ..................... . 

~: ~ 

.. Wf:!!!E . .Y..€g ........................ ........ ? .. ?. ..................... ~.:.! ......................... ?.:.~ .. i ..... ~.?.?. ..................... ~.:.? ........................ ?.:.~. )) .... .9.:.?.§.~.Q 
LEGUvES 86 0.5 1.0. 377 0.6 0.9 0.2185 ............................................................................................................................. ;;. .......................................................................... ;.;. ..................... . 

:::: 

OTHER VEG 8 6 3. 4 4. 0 3 7 7 5. 5 5.8 ·', 0.0014 ......................................................................................................................................................................................................... ··~ .................... .. 

MIXED VEG 8 6 1 . 7 1 . 9 3 7 7 3. 7 5.0 !· 0.0004 ......................................................................................................................................................................................................... ;,-';'""'"""""'"""'"" 

.H.!g':!..Q.Ef!.t:!!.T.. ................... ........ ? .. ?. ................ J..?..:A ........................ ~.:.4 ........ ~.?..?. .................. ! . .?..:.~ ..................... ! .. 9.:.~. !~ .... .Q.:J.J..?.Q 

LOWCFRUIT 86 11.8 8.8 377 12.3 7.3 0.5730 .......................................................................................................................................................................................................... :;;: ..................... . 

OTHERFRUIT 86 1.0 2.0 377 1.2 3.1: 0.4842 .................................................................................................................................................................................................................................... 

.. f:!.!gfj§µ_~E.~T. ................ ........ ? .. ?. .................. ?.9.:.~ ..................... ~.9.:.?.. '.; ..... ~.?..?. .................. ! .. ~.:.?. ..................... ~.L9. ![ ..... Q.:.?.§.~.§. 
OTHER 86 12.0 12.2 377 13.5 12.8!j o.3249 

'"'"'""'""""""''"""•••••••""'""""' '"'''""'"""'"'''''""'''"'""'""'''''"'"'""""''""''"""'"""'""'"'" ,H """'''''''""'"'""""'"""'''""''"'""'"'''''""''""'"""""'" ~.~ ••""'"""'""'"'' 



NllTBIENT NO FRESH ASH 

n Meen Std De\ 
Dilly Intake 

.!i!~~!!.f§.!?. .................................... .... !!.?. ............... ).Q .•. ~.§~ ................. ~ .• §.~?. 

.!:!!I.89.§!¥':!..W.'!!J .............................. .... ~.?. .................... ).~.:7. ...................... 1.:!? 

.. 1=f.!9.~!'Y.f9.'!!l ................................. .... ~.?. .................... ~Q.:~ .................... ?.§.:~ 

. !?.1~B.9.~ .. (9!n) ...................................... !!.?. .................. 1.?..1.:~ .................... ?.?..:§ 

.E!~~g.(9!!!L ..................................... .... ~.?. .................... ?.2.:.~ ...................... ~.:§ 

.f.!gf!'J.€P..§.'!.~/3 .. f9!!!L. ............... .... ~.?. .................... ~.1.:.1 ................... ~.1.:~ 

.!:!~!..t!.~.~.$.!!.~~.13.19.'!!l ................. .... ~.?. .................... ?..1.:Q .................... ?.~.:?. 

.. !.QT.~~§!!.~~.~.f9.'!!L. ................... .... ~.?. ................ J.~?:.L. ................. ?.~.:§ 

. .T.Q!.~~g~f!.9..1:!.YJ?.~T.f:.(fl!!!J.... . .... ~.?. .................. ~?.~.: .~ .................... ~1.:§ 

.§.~!.!!.~~-!.€1?..!5~.T..<fl!!!J.... .............. .... ~.L ................. ?.~.:~ .................... 1.~.:~ 

.M.Q'Y.9.Y.'Y!?.~.T.:.E.~!..(g'!!) ............... .... ~.?. ................... .?.2.:Q .................... 1 .. 1.:?. 

.. f.9.bX.!!.'Y.$.~!.:.E.~.!..(g[!!J.... ............. .... ~.?. .................... L?.:f} ..................... .7..:1 

. .T.Q!~b .. E!.-.!...(fl.'!!L. ........................ .... ~.?. .................... ~~U?. ................... H:2 

.f.~Q!:-.1§~.T.§~.9.~J.'!'!9>. ................... .... !.?. ................. ~.E.:.~ ................. ~.~.!.:~ 

.f.~~9.I~~!¥.J'!'!!:9l ....................... .... ~.!. ................. 11.?..?.~ ................. ~1.1.~1 

.. ~.f.!:!!:!9.b .. ('.'EJJ ............................... .... ~.?. ................. ~.?.~.:g ................. g.?.§.:~ 

.Y.!I~.!'!'!!~ .. ~J~!:9l ........................ .... ~.?. ................. ~ ..•. n?. .................... ~~.1 

. .T.t!.!~.¥.!t-!..f.'!!JJl ................................. .... ~.?. ....................... ~.:~ ...................... 9.:§ 
B!!?.QE.0..¥.!'Y..('!!9L. ....................... .... ~.?. ..................... }.:~ ...................... 9.:~ 
.. f.9..!: .. 'Y!.9..9..T.:.~99..i'!!.fll ................ .... ~.?. .................... L~.:~ ...................... §.:§ 
.. T.Q!..~b.!:f!gQT .... ~P!.t?.. f.r:r:.gJ ............ .... ~.?. .................... ?.~.:~ .................... ).9.} 
.!:!!~f.!t-!..l'!!ilL .................................. .... ~.?. .................... ?..1.:.1. ..................... §.:2 
.Y.!I~.!'!'!!~ .. ~.~ .. tr:i:!Sl ............................ !.~ ...................... 1.:.~ ..................... ~.:?. 
.Y.!I~.!'!'!!~ .. ~g .. (~~sL .................... ~.?. ...................... 1.:9 ...................... ~ .. :~ 
.~t:~~m~.~~!9. .. ~f.!!?..i~aL .......... !.?. ...................... ?..& .................... !.:~ 
.~~9..T.!~.J.'!'!~9.L. ................................. !!.?. ................... .?.?..:.~ ...................... ~.::! 
.f.~.~§.f..~~I~.1~~.al ................... .... !.?. ............... J .. =!~.:~ ................... ~.1.:~ 
.!9.!.~!-:: .. f.9.!:-.~.T.~ ... (!!.'£9L ............ .... ~.?. ................. ~.?.~.:.1 ................... ~.~.:?. 
.. ¥.!!.~!_l!Y.£.l'!!JJl ............................. .... ~.?. .................. 1.~~.:.~ .................... ~f!.:§ 
.. ¥.!.T.~.!'Y..P..l.r:r:.~aJ ............................... ~.§ ...................... ?:.~ ....................... L1 
.Y!.T.~!'Y..€.('!!91.. ............................... ~.?. .................... ).Q.,~ ...................... 1.:?. 
.. 9.~bf.!!:'.M.f.'!!al.. .............................. .... ~.?. .................. 1 .• ~.?.~ ..................... 1.~2 
.f.~~~~.(!:'!9) ..................................... !.~ ...................... :!.:.? ...................... ~.:1 
.!.f!.9.t:l.f '!!91. ........................................... ~.?. .................. J .. ~.:J ...................... 1.:.1 
.. ¥..~g_$.!!!.M.l'!J9J.. ......................... .... ~.?. ................. ~.?.l.:7 .................... ~Z.:~ 
.M.~l!:~lf:.f.'!!91 ......................... .... ~.?. ...................... ~.:.f? ...................... 1.:~ 
.. ~fP!!..$..(IJ!ll ..................... .... ~.?. .................. 1.1§.~.~ ..................... 1.~.1 
.. f.9.T.~!!!.M.f.'!.91... ........................ .... ~.?. ................. ~ .• 9J~ ................ .1 .. Q.~1 
.~.~~.~.1.~.~.{r:!!~S.L ............................ !.?. ................. g~.:~ ................... ~.~.::! 
.. ~Q!!!.M.f.'!!91 .................................. .... ~.?. ................. !?.1~.?.9 ..................... ~?~ 
.?.!!':<(£.l'!.'91........................................ 85 12.5 3.7 

FRESH WHITE FISH ONLY FRESH OILY +/- WHITE FISH 

n Mean 
Dally Intake 

Mean 
Daily Intake 

Std Dev p VALUE 

.. ?..?.!? .............. 1.21.?.~.?. ................. ~.Q.~.~ ;: . ..1.?..?. .............. tQ,.~Q.?.. ................ ?.1.~2.~ ...... '?.:~.1~Q 

.. i?.?.!? ................... 1.§:.§ ..................... 1.:.f?. i' ... 1.?..?. ................... 1.§:.~ ...................... ~:.?. ..... !?.:.1.17.~ 

.. ~.?.!? ................... ~.?.:.?. ................... ?..~:.~ ;: ... 1.?..?. ................... ~~:.9 ................... ?..~:.?. ...... '?.:.~.§.?.?. 
252 146.9 38.1 =:: 122 157.3 45 .5 ...... 9.:9.~.=!) . 

::?.:~i.::::::::::::::::::g:?.::~:::::::::::::::::::::ii.; :::1:g:?.:::::::::::::::::::?.?.:.:i::::::::::::::::::::ig ..... !?.:.1.?..1.?. 
.. ?..?.g ................... ~.?.:.~ ................... 1.?.:.?. ;: ... 1.g.?. .................. f!.?. ... 7. ................... 1.?.:.?. 0 .6585 ··················· 
3.g .................. ~.?.:.L ................ ~.~=-~ ; ... 1.?..?. ................... ~1:.7. ................... ~.?.:.?. ...... 9.:2.?..9.§ 
.. g.?.g ................. 1.~.~:.?. ................... ?..?.:1.; ... 1.g.?. ................ ) .. ~Q ... ~ ................... §.).:.?. ...... '?.:~.§.1.Q 
.. ?..?..?. ................ ?.~.~.:.?. ................... ~?:.1. ;: ... 1.?..?. ................ ~.~.?. ... ~ ................... ~.?. ... ~ 0.8046 ................... 
252 40.1 15.8 122 40 .3 15 .1 ...... 9.:!.1!?.§ .................................................................. ~ ................................................................. . 

]§g ................... ~.?.:.?. ................... 1.?.:.?. i ... 1.?..?. ................... ~.§ ... 2 .................... ~.?.:.?. 0 .8817 ................... 
.. ?..?.?. ................... 1.?.:.1-.. ................... ?.:~ li ... 1.!?.?. .................. J.?. ... ?. ...................... ?.:.?. ..... 9.:1.~.?.1 
.. gg················).9.L.?. .................. }.?.:.9. ;: ... 1.?..?. ............... .1.9.9.:~ .................. }.?.:.?. .. ~ .. 9.:~.!..?.§ 
... ?..?..?. .............. }.Q.?.:.~ ............... .1.~~.:.~ ; ... ~.?..?. ................ ~~.~:.?. ................ .t?..~.:.~ ..... Q ... Q.~.~.Q 

25 5 5 534 2 875 :: 125 5 802 2 998 ..... ~:.!?.Q.~~ .. 2·5·2··· ·····"······5~",t"."?""""""" '"""····3~-s:4 ;: ···1·2·1·················5'37-_·4·············· .. ·3~·2-.·9 0. 3 6 5 7 
................................................................. ~- ................................................................. . .... --.......... .. 
.. ~.?..~ .............. J.1~!..L ................. ?..t?. i .. E~ .............. ..1.1.g~ .................... !..Q.9. 0.0048 ................... 
.. ?..?.§ ...................... 1.:.~ ..................... Q:.?. ; ·· ·~·g·~····· ···············-1:.~ ...................... '?.:.?. 
... gg·············· .. ·····?.:.?. ...................... !.:.9. ; ... 1.?..?. ..................... ?.:.?. ...................... Q:.~ 

0.5428 ................... 
0.8271 ··················· 

.. g.?.?. .................... 1.~:.?. ...................... ?.:.9. i ... E?. ................... 1.?.:.?. ...................... ?.:.9. ...... 9.:.?.1.~g 
... g.?.?. ................... ~.).:.3. ................... 1.!.:.1. i ... 1.?..?. ................... ~~ ... ~ .................... 1.).:.1 0.2686 ................... 
.. ?..?.?. ....•.............. ?..?.:.'?. ................•..... '?.:.?. i ... 1.?..?. .................. ?..?.:.g ...................... ?.:.1 ..... !?.:~.?..~~ 
.. ~.?..?. .................... ~:.9. ..................... !?.:.~ j .. E?. ..................... ~:.L .................. P.:.?. ..... !?:.?..E:~ 
255 4.7 2.6 :: 124 5.2 2.9 0.0069 ................................................................. ~· ................................................................. ··················· 

.. ?..?..~ .................... §.:.?. ..................... ?..:.1. ;: . .!.?..?. ..................... '?.:.~ ...................... ?.:.?. ..... ~:.!?.1~~ 
... ~.?..~ ................... ?..?.:.~ ................... ~.9.:.~ ; .. ~.?..?. .................. ~.~:.?. ................... ) .. ?.:.1 0.0026 ................... 
.. ~.?..?. .............. .1.~.?.:.9. ................... ?.~.:.~ ;: . .1.~.?. ................ 1.?..~:.1 ................... 1.?.:.1 ..... Q ... Q.Q.1.~ 
252 259.7 80.7 ) 122 267.1 76.6 0.0013 ................................................................. ~. ................................................................. .. ................ . 

.. g.?.2 ................. ?.9.?.:.?. ................... ~f}.:.?. ;: ... ~.i?.~ ................ g.9.~:.1 ................... f!.?.:.?. ..... !?.:.1J .. ?.1 

.. g.?.~ ...................... ?.:.1 .................... ..1.:.3. ;= . ..1.?..3-.••.....•........•... ?.:.1 ..................... J.:.1 ...... 9.:.?.1.3.~ 
252 10.5 4 .7 ::: 122 9.9 4.0 0.4468 

::~:~?::::::::::::::::j:::?.§j:::::::::::::::::::::§i?. ;: ::i~:?.::::::::::::::::!~ii?.:::::::::::::::::::::~9:~ :::::i~~:~!i 
.. ~.?.3-.................... ~:.9. ..................... !?.:.~ 1' .. 1.~.?. ..................... ?.:.1 ...................... 9.:.~ ..... ?..:Q.9.9.?. 
.. ?..?.?. ................... 1.?.:.?. ..................... ~:J. !' ... 1.?..?. ................. ..1.§:.?. ...................... ~:.). . ..... '?.:.~~.?.~ 
252 381.8 117.6 =:: 122 381.0 104.4 ...... 9.:!?.2.9.?. 

j:~i::::::::::::::::::::?.;:~::::::::::::::::::::::1:;~ :: ::ig:?.:::::::::::::::::::::1j::::::::::::::::::::::~:;:?. ..... Q:.1.~.~?. 
.. !?.?.!? ................. ! .•. ?.!.~ .................... §.~.t ;: . ..1.?..?. .•.••..•.••••.•• !1.?..?.~ ..................... ~.1J ...... !?.:~.~.?.~ 
.. ?..?.? ................ 1 •. ?.~.?. ................. 1.1~.1§. j: ... 1.!?.?. ................ 1&?.?. ................. ).1.~.~.~ ...... 9.:.1.~.~~ 
.. ?..?.~ ............... :!.?..~:.! ................... =!:!.:.~ l! ... 1.~.?. .............. ..1.!!.1:.L ................ 1.1.:.?. ..... 9.:.9.J .. ?.!. 
.. i?.?.!? ................. ?.1.9.~.?. ............... ..1.19.1.1. l' .. .1.?..?. •••••••••...••.• ~JJ . .E ................. ! .•. 9.§.!. ..... Q,§.?..3.~ 
252 13.3 4.o ;: 122 13.5 3.9 o.1as3 



NOBSH NON-OILY FISH ONLY OILY FISH WITH/WITHOUT 
NON-OILY FISH 

n Mean Std Dev::: n Mean Std De\d n Mean Std Dev r p VALUE 
Serves/week 1ii Serves/week ::: Sarvas/week I. 

. .9§.13!0.!?.. ....................... ........ ?..§. .................. ~.?.:.?... ................. J..?..:.?.. : .... ?..?..~ .................. ~.Q.:.?. ..................... ) .. 1.:.?.. j: ... ..1..?..? ................ }.~.:§. .................. .J..~.:.§. !! ........... 9.:?..~.?..? 

.P..~H.'!. ...................................... ?..§. .................. 1 .. ?..:.?. ........................ ~.=-~- !! .... ?..?..?. ................. J.~.:.1 ...................... !.9.:.§. Ii ..... 1 .. ?..~ ................ ...1 .. ?..:.9 ...................... ..?..:.~. l ........... 9.:.1 .. ?..~.9. 
EGGS 8 6 1.2 1.4 :; 255 1.8 2.3 122 2.3 2.6 :: 0.0032 

............................................. ....................... .............. . . ................................... ~· ............. .............. ............................................... !'.· ......................................................................... . ~: .................. u ....... . 

RED MEAT 86 5.0 3.0 ·. 255 5.6 2.8 . 122 6.0 3.1 .. 0.0419 ................................................................................................................................................................................................... ,, ............................................................................ ........................... . 

WHITEMEAT 86 1.3 1.1! 255 1.2 0.9 ! 122 1.5 1.2!.! 0.0444 
.............. .................. ................................................... ...................................................................................... .......................... ! . ............................... ....................................... 40 .. ! . ................. 0 ........ . 

PRES.NEATS 86 3.0 2.2 255 3.1 2 .4 122 3.3 2 .7 'j 0.5748 ....................................................................................................................... ~.~ .......................................................................... ;_~ .......................................................................... ;;. ........................... . 

. .9.E.E.~ ............................. ........ ?..§ ..................... .Q.:J ........................ .9.:.?.. : .... ?..?..? ..................... .Q.:.?. ........................ 9.:.?. ': ... J .. ?..?. ..................... 9.:.1 ........................ .9.:.~. !, ........... 9.:?.J .. ~.:! . 
SEAFOOD 86 0.0 0.1 i 255 0.2 0.3 •••• 122 0.3 0.4 i 0.0001 

''''"" ''''''''''"'"'"" .. ""'"''"""' ''''"'"""''""''""'""""'''"""''"'""'''"''''''' ' ' '""'""'' H "''""'""'""'""'"'"""""'''"'""'''''"'''"'"' " ''""""'' H " '""'""'"'"' " ''""' " "'"'''"'""'" ' ' ' ""'""'' '"'"'"'"'" H """""'""""'''"'"'' 

RED VEG 86 4.0 3.0 1••. 255 4.6 3.4 ••• 122 3.5 2.6 ••• 0.0051 ....................................................................................................................... ~ .......................................................................... ~· .......................................................................... ~ ........................... . 

GREEN VEG 8 6 7. 7 5. 1 l 2 5 5 1 0. 6 7. 1 •••• 1 2 2 9. 3 5. 8 • 0. 0 O 1 6 
........ ............................................................................................................... ~> .......................................................................... >:' ........ . . ....... ............................................... .......... >:" ......................... .. . 

WHrTEVEG 86 4 .1 2.9 . 255 3.9 2.9 ! 122 3.4 2.6 . 0.0968 ............................................. .......................................................................... ~· .......................................................................... ~.· .......................................................................... ~. . .......................... . 

L..EGUvES 86 0.5 1.0 i 255 0.6 0.9 •i 122 0.7 1.0 0 .3479 ............................................. ............. ......................... .............. ...................... ~~ . ......... ................................................................ ~~ ................................................................. ......... t~ . ........... ....... ........ . 

OTHERVEG 86 3.4 4.0 . 255 5.7 6.4 :• 122 5.0 4.3 i 0.0030 ....................................................................................................................... ~- .......................................................................... ~.· .......................................................................... ~- ........................... . 

.. ~.~Q.Y.§Q ......................... ~.~ ..................... ~ .... ?. ...................... J .. ~.~- ;, .... ~.?..~ .................... ~ ... ~ ....................... ~.:.?.. l ..... ~ .. g.~ ..................... ?..~~ ....................... ?..~.~- ;: ......... .Q.:.9.9..9..~ . 

. !:!.~~.Q..E.f!.':!ff ............... ........ ?..§. ................ ).?..:.1 ........................ ~.:.1. ;: .... g.?..§. .................. 1 . .?..:.?. ..................... ) .. 9.:.!. ~· ..... 1 .. ?.? ................... 1 .. ?..:.~ ..................... ~ .. 9.:.~. 1.1 ........... 9.:.?..1.1.?. 

.. ~9..WfE.fJ.I!..!!. ...................... ?..§. .................. U .. :.?. ........................ ~.:.?.. ~! .... ?..?..~ ................ .J .. ?..:.~ ...................... ..?..:.?.. ~· .. J .. ~.? ............... J.?..:.~ ........................ 7..:.1. ~! .......... -9.&~.~.1. 
01HERFRUrr 86 1.0 2.0 '': 255 1 .5 3 .6 •:: 122 0 .7 1.2 fa 0.0511 ....................................................................................................................... ~ .......................................................................... ~ .......................................................................... ~· .......................... .. 

HIGHSUG/FAT 86 20.9 10.7!i! 255 19.6 11.1.i· 122 19.1 10.9·•! 0.4873 ....................................................................................................................... ~ ........................................................................... ~= .......................................................................... • ............................ . 

01HER 8 6 12.0 12.2 ·\: 255 14.1 13.4 ::: 122 12.2 11.3 j! 0.24 78 
.................................................... ...................... u ............... ............................ ~i .......................................................................... ~~ ...................................................... u . .................. ~I .......................... .. 
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TABLE15 

PERCENTAGE IDEAL BODY WEIGHT (IBW) BY 
TOTAL FISH, FRESH FISHffYPE AND RESPIRATORY GROUP 

MALNOURISHED UNDERWEIGHT NORMAL WEIGHT OVERWEIGHT OBESE 
n (<80% IBW) (80-89% IBW) (90-109% IBW) (110-120% IBW) (>120% IBW) 

% % % % O/o 

SAMPLE 
POPULATION 468 3.6 19. 7 47.9 16.0 12.8 ...................................... 

TOTAL 
FISH SERVES 

...... ~9..E.§.tl ............................... !il .. ?... . ............... ~:.?.............. .. I······ .... ~ 2 1 43.2 16.8 14.7 
······································· ...................................... ·········································· 

...... Q~-~-~BY.~.~.15 ........ .l.?.J ................. ?..-}................ 1 8 7 48.5 14.0 13.5 ....................................... ······································ ......................................... . 
OR LESS 

...... M9.!3~ .. lli~ ................... __ g_g_g_ ................ ?..-.!?................ 1 9 3 49.5 17.3 11.4 
, .......................................... ······································ ·········································· 

ONE SERVE/WEEK 

TOTAL FISH EXCLUDING 
CANNED FISH & FISH FINGERS 

...... ~9..E.!?.tl ............................. .l.§.9 ................. ?. .... ~ ............... . 

.... .9..~-~-§sBY.~~-~-15 ....... .. ?..?..~ ................. ~:.1 ............... . 
OR LESS 

...... M~s.lli~ ....................... ~ .. 9. .................. ~ .. -~ ............... . 
ONE SERVEiWEEK 

FRESH FISH TYPE 

...... ~9..E.B~§t!E!~tl ................. § . .?. .................. ! . .-.? ............... . 

...... ~.Q~.:9.!hY..E.R-. .f.!~t:! ...... .. ?..~.§ . ................ ~:.?. ............... . 

.... .9..1.~Y.ffl.~§t!f§.tl ........... . .l.?.!? ................ }:.? ............... . 

..... ~Y..f.B.~.?.t:!.E.'.?.t:! ............ }.~.l ................. ~:.? ............... . 

RESPIRATORY 
GROU' 

...... ~9..~.M~~-························· .. ?.§} . ................ ~ ... ~ ............... . 

...... ~.;~~?..~ ........ §.5. .................. ~:.§ ............... . 

..... ~-~··························· ... ?..~ .................. ?.:.!? ............... . 

...... q.~_13!3;.~.A?D.:t.~~--···· ... ?..1 ................... ~:.? ............... . 

20.0 45.0 16.9 15.6 

. .............. ~ .. 9.:.7................ .. ............. ~.1:1 ... 7................ . ..•........... ~.1.:.?............... . ............... -1.?.:.?. ............... . 

18.8 51.3 18.8 7.5 
···············-·-·············--······ ········-···········-··-··············· ······································ ·········································· 

14.9 55.2 16 .1 12.6 .............................................................................. 

18.0 43.0 18.8 15.6 ....................................... ······································· ...................................... .......................................... 

26.4 52.8 10.4 7.2 ....................................... ...................................... . ...................................... .......... 000000000 .. 00 .. 000000•0HOOOOO•o 

20.7 46.2 16.0 12.9 .......................................... 

20.5 51.0 12.6 12.2 ·····································-· ....................................... ······································ ......................................... . 

............... 1 .. 2. .. .7................ . .............. ~-~ ... §............... .. ............ ?.!?.:.?............... . .............. ..1.1.:.6. ............... . 

24.1 36.7 24.1 12.7 

. .............. 1 .. 6.:.~............... . .............. 5..?..-.. 1............... .. ............ -1.?:.?............... . .............. ..1.1.:.1... ............. . 



TABLE16 

COMPARISON OF STANDARD DEVIATIONS (SD) 

FOR HEIGHT AND WEIGHT WITH TOTAL FISH, FRESH 

FISH/TYPE AND RESPIRATORY GROUP 

n 

FISH QUANTITY 
TOTAL ASH 

MEAN SD 

HEIGHT 

MEAN SD 

WEIGHT 

.. ~!? . .fi.~-~ - --······································· · ··· ··············· · ········ ··············· ············~--~·-········ · · .......... 9.:}.~ .......... ;,; .......... 9.:}.~ ........ . 

.9.0.~ .. 9.U.~~-~--~~!Y.~.~!.~~-~-~---·· · ···· ·· · · ··· ······ · ·········· ············ ........... ! .. ?. .. ~...... . . ... . ......... 9. : .~. ~- - -······· ·•· .......... 9.:.~.~---······ 

.. ~.~!:~--~~-~0. .. !?D~ .. ~.~!Y.~.'.».'.~.~-~--- · · ·· ·· ············· ···· ······· · ··· ····· ........... ?..9 .. ?...... ..... . ......... 9.:.?.? .......... •·~ .......... 9.:.?.!. ........ . 

. P. .. Y.~l~.~... ...... . ..... . .... . ........... . .. . ........ ... ........ ... . ......... . .. . ........... . . ..................... .. ....... . ......... 9.:.?.?.......... . .......... 9.:.1.?. ........ . 

EXCL. CANNED FISH & FISH FINGERS 

.. ~!? .. !.~~-~ .................................................................. .. ........................ .... ! .. ~. 9. ..... ..... . ......... 9. :.~.~- -- ······· ;,; .......... 9.:.~. ?. ........ . 

. .9.0.~ ... ~:...'.~.~-~--~~!Y.~.~(.~~-~-~- -- ·· ·· · ················ ·· ··· · ······ · ·· · ······ ........... ?..?. .. ~ . .. ....... . ......... 9.:.~. ~ .......... J .......... 9.:.~ .. ~ ........ .. 

.. ~.~:.~- -~~-~0. .. !?D~ .. ~.~!Y.~/~~-~ -~-- --············ · ..................................... ~_g..... ... . ... o. 1 2 •• o. o 6 

.P. .. Y.~l~.~--- ·· · · ··········· · ············ ·· ····· · · ··· ···· · · ·· · ················ · ······· · ·· · · ···· ······························ ::::::::::9:; :i :~::: :::::: .•• ::::::::§;:~:#.::::::::: 

FISH TYPE 

.. ~!? ... ~r.~~-~ . .f!.?.~ .............................. .. .. ................................................... ~..?.. ...... . .. . . o. 3 7 l o. 5 o 

.. ~DY..E.~~-~-~ ... ~!~.~ ................................................................................ ~.~--~· -········· : : :::: : :: §;:?:~::::: : :::: [; :: : :: :: ::§ ;:~'.<::: ::: 

.P. .. Y.~!~.~.... .... . ....... ........ .. ............................................. . ... . . . . . .. ... ..... ..... .. .................. . ........ .9. :.~.~ .... .. .... ........... 9.:.?.~ ......... . 

.. ~!? ... ~r~~-~.Ji.?.~ ....................................... .............................................. ~ . .?. ........... . 0 .37 0.50 ................... ........... .............................. 

.. ~!?D.:!?.l!Y. .. !.r~~-~ .. f.i.?.~ ... ~0.!Y. .................................................. ........... ?..~ .. ~ ......... . 0.31 0.47 ..................... .. ..................................... 

. .9.!!Y. .. !:.~.~~ .. !.i.~-~ ................................................................................. ! .. ?. .. ?. ......... . 0 .25 0.09 ················ ·············· ······························ 

.P. .. Y.~.l~.~ .................................................................................................................. . 0.68 0.00 

RESPIRATORY GROUP 

.. N9.!3~~~---········· · ····· · ······· · · ··· ··· · · ·· ·· · ···· · ···· · ······· · ···················· · · · ........... ?.~. ~-- - · · ··· · · 0.30 0.32 

.. @. ..................... ................. .................................................................. ?..~ ........... . 0 .34 0.49 ···· ·························· .............................. . 

.P. .. Y.::i: ! ~.~ .. .. ...................................................... ........................... ......... .. .................. . 0.81 0.29 

.. YY.~.~~-~~ ................................................. ............................................ .. !..~ ........... . 0 . 28 0.39 .. ... .. ........ ............... ······························ 

.P. .. Y.~!~.~- -- · ··· ·· ···· · · ··· ············ · ·········· ··· ········ · ··· ·· · ··· · ······················ ............................. . 0 .86 0.62 

. g~r_~~. r..~ .. ~~.~0.~~- - -··· ······ · ·· · · ·· · ··· ·· ·········· · · ··· ····· · ···· · · ·· ············ ............ ?. .. ~ ............ . 0 .32 0 .44 ······························ ............................. . 

.P. . .Y.~!~.~ .................................................................................... .............................. . 0.87 0.42 .............................. ............................. . 



TABLE17 

NUTRIENT INTAKE OF SAMPLE POPULATION 
AND RECOMMENDED DIETARY INTAKES 

NUTRIENT RECOMMENDED POPULATION 

DIETARY INTAKES MEAN 

FOR 8-11 YEAR 

OLD CHILDREN 
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. Y.!I.A.~.1.~ .. ~~ .. \r:ngJ ....................... ...................... ...... 1.:.9 ....... : ...... 1 .. :.?. ... ............................... ?.:.9. .......... . 

.Y.!I.A.~.!.~ ... !?..~.?.J.!!!~9L. ........ .. .. ............... ......................... 1 ... f5 ............................... .... .. .. .... ~.:? ........... . 

. ~~NI9.It!.~N.1.g_.Ag!.D. .. ('!l.9.) .. C~.S.!::l .................... ~.:.9 ....... : ...... f5 .: .0 ....................... ............ ~.: .2 ..... ...... . 

.. ~!.9.!.1.N .. (!:'2~92..!~§1:-:) .................... .... ........................... .. .... 3..0. ....... .. ..................................... ?. .~ ........... . 

. !.9.I.~~. Y9..~.~.T..~ .. t'!!~9.l ... ... ............................................ ~ .?.9 ........................................... ?.~ . .O .......... . 

.Y.!I.!::~.!N .. ~ .. (!:129.L ... .. .......... .. .. .. ..... ............ .. ......... .. ........... 3..0. ........................ .................... ? . .0 . .0 .......... . 

. Y.!I.~M. ! .~ .. P. .. tr:i.:~92 .. C~.?.N .............. .. ........ ........... ..... ........ ~ . .9. ................................. ............ ?..: ~ .. ........ . 

. Y.!I.~M.!N .. ~ .. \r:n9J ...................................... ................. ........... ~ ........................................ ..... ... ~ .. 9 .... ...... .. 

. 9.~.~~!.~.~Jr:n.sL ....................... .. ..... ...... ...... ..... ...... ~.9.9 ....... : ...... 9..9.9 ............................... ~ .... '.?..0 . .0 .. ...... . 

. 9..9.P..P..~.~ .. tr:i.:9).J.~.S.Al ........................... ... ... ........ .. ....... ~ .... .... : ...... ?. ...... .... .... .... .. ................. .. ! .. : ~ ........... . 

. !.~.QN..(r.i:i.9l .......... ... .. ... .................................................... 6 ........ : .. .... ~ ..... .. .... ........................... .J..?. .......... .. 

.MA~N~~!~~ .. (r:rig) ........... .. ........................ . 160 - 180 380 

.~.~.NQ.A..~.~.?.~ .. (r.i:i.9U.~.S..A.) .................................. .2. ....... : .... J ... .. .................... ............ 3..: ~ ... .... .... . 

. P.t!9.§~t!9.B9..~.S..\1!!9l ...................... .. ................. .......... ... ~ . .0 . .0 .......................................... ~ .1 .?. .~ . .0 ........ . 

. P.9.I.~~~.!~~ .. (!:'29) ............ .. .. .............................. 1. !. ~.?.9 ... .... : ...... ?.1~~.9 .......................... ~. 1.?..0 . .0 ....... .. 

. §~~-~-~-'-~-~..(f!l.<?.9.l ................................... .......... ...... ............. ?.O. ......................................... .. .. ~ .~ . .O .......... . 
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APPENDIX 



CHILDREN'S 
DIETARY BOOKLET 



Dear Parent 

Thank you for agreeing to take part in this study. We are asking you to 
complete a food questionnaire for your child (with his or her help) to 
help us answer important questions about how the things children eat 
affect their health. 

We realise that children's eating habits can be extremely variable, but we 
would like you, as far as possible, to fill out the booklet as it relates to 
your child's usual eating patterns over the past year. If your child has 
made any major changes in the past two inonths, disregard these. 

Please look at the exanlples over the page before filling out the rest of the 
questionnaire. 

When you have completed the questionnaire, please have your child 
return it to his or her teacher at school. As soon as the results are 
available we will mail you a free assessn1ent of your child's diet. 

If you have any problems with the booklet, please ring Linda Hodge on 
516 8583. 

Thanks once again for your help! 

PLEASE SIGN HERE: 

I give my consent for this infonnation about n1y child's diet to be 
used in a research study of diet and asthma. I understand that the 
information is confidential and that I can withdraw iny consent at 
any time. 

Signature: Date: ...... ........................... . 
(Parent or guardian) 



YOUR CHILD'S EATING HABITS 

This section is about the kinds of foods your child usually eats. On the next few pages you will 
find lists of foods, separated by questions about your child's eating habits. 

Read through each list of foods and record about how often your child usually eats these foods. 
We realise that your child's food intake may vary from time to time, so just try to give us the 
best overall picture of what your child eats that you can. 

We are interested in YOUR CHILD'S eating habits, not that of someone else in your household. 

THIS IS HOW TO ANSWER 

We are going to ask you "About how often does your child usually eat these foods?" Use the 
following simple code to write your answer in the space next to each food. 

If your child NEVER has a food .. .. .. .. .. .. . .. .. .. .. .. . . . .. . . .. .. .. .. .. . .. . .. .. . .. .. . .. .. .. .. . write N 
If your child RARELY has a food (less than once a month) ................. write R 

If your child usually eats a food 

About once a MONTH ......................................... .. .................................. write lM 
About twice a MONTH .......................................... .. ................................ write 2M 
About three times a MONTH .................. .. ........................ .... .......... .. ...... v.rrite 3M 

About once a WEEK ................................................................................... write lW 
About twice a WEEK .................................................................................. write 2W 
About three times a WEEK ................ .. ...................................................... write 3W 
and so on ....................................................................................................... (4W, SW, 6W) 

About once a DAY .............................................. .... ...................... ............. write lD 
About twice a DAY .................................... .. ............................................... write 2D 
and so on ................................................................... .... ......... .. ........... .. ........ (3D, 4D, SD, etc) 

Standard Serves 

Alongside each food there is a "standard serve" size. The "standard" serve is not necessarily a 
"normal" serve, it is simply there to help us rnmsure food intake. If your child usually eats more 
or less than the standard serve size for a particular food, please indicate on the COMMENTS 
line what amount is usually eaten. 

For example, if when your child eats icecream he/she has one "scoop" instead of our "standard" 
serve of two "scoops", indicate how often icecn?21m is e21ten, and then write "one scoop only" on 
the comments line. 

On the opposite page you will see some examples of hmv to fill out the questionnaire. Please 
read these carefully before you start to fill out the answers for your child's diet. 



NEVER 

N 

HOW TO ANSWER 

RARELY 

R 

Times a 
MONTH 

12 M 
3 

Ti1nes a 
WEEK 
12 w 

3 

and so on 

Times a 
DAY 

12 D 
3 

and so on 

HERE ARE SOME EXAMPLES 

Custard 

Boiled egg 

Cucumber 

Tea 

Beetroot - canned 

STANDARD 
SERVE 

1/2 cup 

1 egg 

3 slices (each 
0.5 cm thick) 

1 cup 

2 slices 

COMMENTS 

The child above has, on average :-

- A standard serve of custard three times a week 

- Two boiled eggs three times a month 

- Rarely eats cucu111cx'r 

- Four cups of tea every day 

- Half a standard serve (1 slice) of beetroot - canned, 
twice a month 

We realise that some parents have an exact idea of how often their child eats particular 
foods, whilst others only have an approximate idea. Be as accurate as you can but do not 
spend too much time choosing your answers. 

PLEASE GIVE AN ANSWER FOR EVERY FOOD 



NEVER 
N 

HOW TO ANSWER 

RARELY 
R 

Times a 
MONTH 

12 M 
3 

Titnes a 
WEEK 
12 w 

3 

and so on 

ABOUT HOW OFTEN DOES YOUR CHILD USUALLY EAT THESE FOODS? 

Times a 
DAY 

12 D 
3 

and so on 

CEREALS COMMENTS 

Porridge/Oatmeal 1 cup (cooked) 

Muesli 1/2 cup 

Other breakfast cereal 1 cup 

Plain bran (raw) 1 tablespoon 

Wheatgerm 1 tablespoon 

Bread roll 1 roll 
(NOT hamburger buns) 

Fried rice 1 cup (cooked) 

Boiled rice 1 cup (cooked) 

Instant noodles (Maggi etc.) 1 cup (cooked) 

Other pasta 1 cup (cooked) 
(spaghetti, macaroni etc.) 

Q-1 How many slices of bread does your child usually eat? Remember the bread in toast and 
sandwiches. If bread is not eaten at all, \l\1rile 'none'. 

_______ slices/ day OR··-·· ________ slices/week 

Q-2 What type of bread does your child usu<illy L',1l? (Circle the number beside one answer) 

1 Wholemeal or mixed grain 
2 White 
3 About half the time wholen1eal and hetlf white 
4 Other breads (e.g. rye, Hi-Fibe) 

(please specify type) ................. .......... ............................................................... . 
5 My child does not eat breetd 

Q-3 Does your child eat low-salt types of bread? (Circle one answer) 

ALL or MOST OF THE TIME OCCASIONALLY RARELY/NEVER 



Q-4 Which of the following does your child usually spread on bread or crackers? (Circle one 
answer) 

1 Butter 
2 Polyunsaturated margarine 
3 Table or cooking margarine 
4 Reduced-fat margarine (e.g. Era, Becel Light) 
5 Dripping/Lard 
6 My child does not use anything 
7 My child does not eat bread or crackers 
8 Something else : please name ................................... .. ............................................. . 

Q-5 For whatever spread your child has, is it .isually the regular variety or reduced salt? 
(Circle one answer) 

1 Usually has the regular variety 2 Usually has the reduced-salt variety 

Q-6 What types of breakfast cereals does your child most commonly eat? 

Please name : .. .. .... . .. .. . . . .. . .. .. .. .. .. .. .. .. .. . . .. . . . . . . .. . . .. .. . . .. .. .. .. .. . . .. .. .. .. .. .. .. . .. . .. .. .. .. .. .. .. .. .. .. . . . . .. .. .. . .. .. .... .. .. . .... 

Q-7 If your child eats muesli is it: (Circle one answer) 

1 Home made muesli 2 Pre-packaged muesli 

Q-8 How many cups of milk does your child usually add to breakfast cereal, porridge or muesli? 
(Circle the number closest to the amount he/she has) 

1 None 
2 About a half a cup 
3 About one cup 
4 About one and a half cups 
5 About two cups or more (plense statL' hO\\' much .......... .. .................................................. ) 

Q-9 What type of milk does your child usually add to cereals, porridge or muesli? (e.g. whole milk, 
Hi-Lo, Lite, skim, powdered skim, Shape, F<umers Best, goat's milk, condensed/evaporated 
milk etc.)? 

Type of milk added : .................................... .. ....... ..... .... ................................................................. .. 

Q-10 How many teaspoons of sugar or honey does your child usually add to cereal, porridge or 
muesli. (Note : 1 level dessertspoon = 2 lc\'el teaspoons) 

Write the number of level teaspoons your child has here : 

Q-11 Does your child add salt to porridge? (Circle one number) 

1 Yes 
2 No 
3 He/she doesn't eat porridge 



NEVER 

N 

HOW TO ANSWER 

RARELY 

R 

Times a 
1\10NTH 

12 M 
3 

Times a 
WEEK 
12 w 

3 

and so on 

ABOUT HOW OFTEN DOES YOUR CHILD USUALLY EAT THESE FOODS? 

Times a 
DAY 

12 D 
3 

and so on 

CEREAL FOODS COMMENTS 

Crumpet or Muffin 1 

Croissant 1 

Fruit Loaf/Currant bread 1 sli ce 

Sweet bun/doughnut I 

Crisp bread/Cracker 2 

Salted biscuits 3 

Plain sweet biscuits 2 

Fancy biscuits (eg choc-coated) 2 

Cake l sm~1JJ ca ke or 
1 sli ce large cJ ke 

Milk pudding (eg rice, sago) 1 /2 cup 

Steamed sponge - suet 1I 4 sirt a ll pudding 

Q-1 Does your child have milk: 
(C ircle- unc tor each) 

in tea? YES NO DOES NOT DRINK TEA 

in coffee? YES NO DOES NOT DRINK COFFEE 

in coffee substitute? YES NO DOES NOT DRINK COFFEE SUBSTITUTE 



NEVER 
N 

HOW TO ANSWER 

RARELY 

R 

Times a 
MONTH 

12 M 
3 

Times a 
WEEK 
12 w 

3 

and so on 

Times a 
DAY 

12 D 
3 

and so on 

ABOUT HOW OFTEN DOES YOUR CHILD USUALLY HA VE THESE DRINKS? 

BEVERAGES 

Sustagen (made with powder) 

Sustagen Gold 

Carton of other flavoured milk 
(eg chocolate, strawberry etc) 

Cocoa 

Drinking Chocolate/Milo/ 
Quik etc. 

Akta-Vite 

Glass of milk (as such) 

Milk shake/Thick shake 

Tea 

Herbal tea 

Instant coffee 

Ground coffee (eg filter/drip) 

Decaffeinated coffee 

Coffee substitute (eg Caro) 

1 cup 

small carton 
(300 ni.l) 

sni.all czi.rton 
(300 ml) 

1 cup 

1 cup 

1 cup 

regu Ln siZl' 

1 cup 

I cup 

l cup 

1 cup 

1 cup 

COMMENTS 



Q-2 Does your child have cocoa/ chocolate/Milo/ Al<ta-Vite with: (Circle one number) 

1 Mostly milk? 

2 Mostly water? 

3 About half and half? 

4 He/ she does not drink these drinks. 

Q-3 What type of milk does your child usually add to tea I coffee I cocoa/ chocolate etc? 
(Please state the type of milk used eg \Vholc fftilk, Lite, Hi-Lo, skim, powdered skim, Shape, 
Farmers Best, goats milk, condensed milk, l'vapunited rnilk etc.) 

Type of milk added .......... ... ... .... ... ....... .. .. ..... .............. .... .. .......... . 

Q-4 How many teaspoons of sugor/honey d nL~ s vour child usually hove in each cup of: 

(Circle one num lx:r for e,1ch d rink) 

Tea? 0 2 3 4 5 6 

Coffee? 0 2 3 4 5 6 

Coffee substitute? 0 l 2 3 4 5 6 

Cocoa? 0 ') 3 4 5 6 

Milo I Quik/ Chocolate? 0 2 3 4 5 6 



NEVER 

N 

HOW TO ANSWER 

RARELY 

R 

Times a 
MONTH 

12 M 
3 

Times a 
WEEK 
12 w 

3 

and so on 

Times a 
DAY 

12 D 
3 

and so on 

ABOUT HOW OFTEN DOES YOUR CHILD USUALLY EAT THESE FOODS? 

DAIRY PRODUCTS and EGGS COMMENTS 

Cheese 30 grams 
(1 slice) 

Low-fat cottage cheese 100 gm 
(1 /2 cartun) 

Cream 1 tab lespoon 

Yoghurt 200 gm 
(1 carton) 

Icecream (from a tub) 2 scoops SUMMER 

WINT ER 

Icecream desserts 1 servin g SUMMER 
(eg Symphony, Vienetta) 

\\'INTER 

Icecream (on a stick/cone) 1 icecrett m SUMMER 

VVI NTER 

Vitari 1 cone SUM MF R 

\\' 11\! TER 

Ice block/Icy Pole 1 SUMM ER 

VV INTER 

Custard 1 /2 cup 

Fried egg 1 egg 

Boiled egg 1 egg 

Omelette/Scrambled eggs 2 eggs 



Q-1 When your child eats cheese, does he/she have the reduced-salt varieties (Circle one number) 

1 Always or nearly always 

2 Sometimes 

3 Rarely or never 

4 He/she does not eat cheese 

Q-2 When your child eats cheese, does he/she have the reduced-fat varieties (Circle one number) 

1 Always or nearly always 

2 Sometin1es 

3 Rarely or never 

4 He/ she does not eat cheese 

Q-3 When your child eats yoghurt which type is it? (Circle one number) 

1 Plain (eg not fat-reduced) 

2 Plain, low fat 

3 Fruit flavoured (not fat-reduced) 

4 Fruit flavoured , low-fa t 

5 Frozen yoghurt 

6 He/she does not eat yoghurt 

Q-4 When your child eats ice-cream, diet-ice or similar is it usually? (Circle one number) 

1 Low calorie 

2 Regular icecream 

3 Other (please state ....... ....... .. ......... ... ... .... .. ...... ................................... ) 



NEVER 
N 

HOW TO ANSWER 

RARELY 
R 

Times a 
MONTH 

12 M 
3 

Times a 
WEEK 
12 w 

3 

and so on 

ABOUT HOW OFTEN DOES YOUR CHILD USUALLY EAT THESE FOODS? 

Times a 
DAY 

12 D 
3 

and so on 

MEATS COMMENTS 

Steak (eaten as such) 

Pork chop 

Lamb chop 
(loin chop size) 

Roast pork/pork fillet 

Roast beef/veal 

Roast lamb 

Sausages 

Frankfurters/Saveloys 

Bacon 

Ham 

Luncheon meat/Fritz/ 
Devon/Windsor etc. 

Continental Sausage 
(salami/Mettwurst etc) 

Pate/liver paste 

Liver 

Kidney 

Brains 

Pureed meat dishes 
(canned/bottled) 

1 medium ( 1 OOg) 
(approximately size of fillet) 

1 medium chop 

2 chops 

2 slices 

2 slices 

2 slices 

2 thick or 3 thin 

2 thick or 3 thin 

2 rashers 

3 thin or 
2 thick slices 

3 slices 
(1 cm thick if s1rnll nob) 

3 slices 

1 tablespoon 

1 /2 liver (150 gm) 

2 kidneys 

1 /2 cup 

1/2 cup 



-------------- ------- - ------- ------------------------------

NEVER 

N 

HOW TO ANSWER 

RARELY 

R 

Times a 
MONTH 

12 M 
3 

Times a 
WEEK 
12 w 

3 

and so on 

ABOUT HOW OFTEN DOES YOUR CHILD USUALLY EAT THESE FOODS? 

Times a 
DAY 

12 D 
3 

and so on 

MIXED DISHES COMMENTS 

Hamburger WITH bun 1 mediun-1 

Hamburger patty WITHOUT bun 1 mcdi um 

Pizza (frozen) 1 mini or 
l I 4 IMge 

Pizza (homemade or take-away) 

Sausage roll 

Meat pie 

Meat pie 
(homemade) 

Pas tie 

Crumbed veal (schnitzel) 

Stew/casserole/curry/goulash 
(with meat or chicken) 

Stew/casserole/curry/goulash 
(without meat or chicken) 

Chinese meat and veg dish 

Savoury pies/pastries 
(eg quiche) 

Mince meat (eaten as such) 

Mince meat dishes 
(eg Shepherds' pie) 

Spicy mince added to 
pastas (eg spag. sauce) 

l /2 small or 
1 /4 Luer(' 

<':> 

1 large or 
2 Sfflcdl 

1 individual 

I ind i vid u<1l or 
I slicL' of l<-irge pie 

I individual 

1 brge piece 

1 cup 

1 cup 

I cup 

1 individual OR 
1 slice of large pie 

1 cup 

I piece (8x8x4cn1) 

I I 2 cup 111 in ce 



NEVER 

N 

. ·--~ ··~ .· -•"• • ,, .- "~• -· • .r •... .. .. -· · .., _,.,._ ~ ......... .-• • .._ · -.-·, ,;.. _ _,_·_,. -~~,. ~·..,··..,1<. .,. ,. ~ ;,.,,,,;; ;:._~~u:...' .... :,;. ~ : .'. 

HOW TO ANSWER 

RARELY 

R 

Times a 
MONTH 

1i M 
3 

Tiines a 
WEEK 
12 w 

3 

and so on 

Times a 
DAY 

12 D 
3 

and so on 

ABOUT HOW OFTEN DOES YOUR CHILD USUALLY EAT THESE FOODS? 

CHICKEN, FISH AND SEAFOOD 

Roast/Barbecue chicken 

Boiled chicken 

Crumbed, fried chicken 

Chicken nuggets 

Fish- fried 

Fish without batter 
(steamed, grilled/boiled) 

Canned fish (tuna, salmon etc) 

Fish Fingers 

Seafood (prawns, crab, lobster etc) 

Mornay dishes 

2 s lices of breas t or 
1 drumstick or 2 wings 

as Cl lxwe 

4 sm~1ll pieces 

l p iL:ce or 
6 nuggets 

1 piece 

I /3 cup 

3 - ..:i fi nge rs 

1 cu p 

COMMENTS 

Q-1 If your child eats the following meats, how are they usually cooked? (Circle one for each food) 

Steak FRIED GRILL ED/BAKED MICROWAVED DON'T EAT 

Chops FRIED GRILLED/BAKED MICROWAVED DON'T EAT 

Sausages FRIED GRILLED/BAKED MICROWAVED DON'T EAT 

Bacon FRIED GRILLED/BAKED MICROWAVED DON'T EAT 

Q-2 When your child eats meat with fat on it, does he / she eat: (Circle one number) 
1 All of the fat 
2 Most of the fat 
3 Abouthalfofthe ta t 
4 Little or none of tlw fo t 
5 He/she does not c;1 t meat 



.. ,. _ _, .......... ··'····- ,.,,;;~, . 

Q-3 Does your child have the skin removed fron1 their chicken? (Circle one number) 

2 Sometimes (<1bout h<1lt" llw time or less) 

3 Rarely (less than a quarter of the time) 

4 Never 

5 He/she does not eat chicken 

Q-4 If your child eats fried fish, in which of the following is it usually coated? (Circle one number) 

1 Batter 

2 Breadcrumbs 

3 Flour 

4 Other coating; plcw:;l~ n<1nH." ..... .. ..... .... ........ .. ................ .......... ........ . 

5 Fried without co<1ting 

Q-5 When your child eats fish coated in b<1ltl'r, crurnbs etc hmv often is it: (Circle one for each) 

Coated at home 

Pre-packed, frozen 
cooked at home 

Bought ready cooked 
from fish shop 

ALWAYS 

ALWAYS 

ALWAYS 

S0!\1ETlMES RARELY NEVER 

SOMETIMES RARELY NEVER 

50\1 ETli\1 ES RARELY NEVER 

10 

Q-6 If you buy fresh fish for your child, wh.i t \'aricty is it usually? ...................... ................... .................. . 



-NEVER 

N 

HOW TO ANSWER 

RARELY 

R 

Times a 
MONTH 

12 M 
3 

Tiines a 
WEEK 
12 w 

3 

and so on 

Times a 
DAY 

1
2 D 

3 

and so on 

ABOUT HOW OFTEN DOES YOUR CHILD USUALLY EAT THESE FOODS? 

- CANNED and DRIED VEGETABLES 

Potato - canned 2-3 small 

Potato - packet (powdered) 1 /3 cup (cooked) 

Potato salad i /3 cup 

Carrots - canned 1 /3 cup 

Beetroot - canned ·2 slices· 

Green beans - canned 1 /3 cup 

Haricot1 Lima beans - canned 1 /3 cup 

Baked beans in tomato sauce 1 /3 cup . 

Green peas- canned 1 /3 cup 

Lentils - dried/canned 1 /3 cup 

Zucchini salad 1 /3 cup 

Sweetcorn - canned 1 I 3 cup 
(including creamed corn) 

Mushrooms - canned 6-7 small ones 

Mushrooms - canned in sauce 1 /3 cup 

Olives 

Gherkins/Pickled onions 

, Pureed vegetables 
(canned/bottled) 

3 tT1edium 

3 pieces 

1 /3 cup 

COMMENTS 



I fJ. . 

NEVER 

N 

HOW TO ANSWER 

RARELY 

R 

Times a 
MONTH 

12 M 
3 

Times a 
WEEK 
12 w 

3 

and so on 

Times a 
DAY 

12 D 
3 

and so on 

The following list of foods contains some vegetables that may be eaten much more frequently at 
some times of the year than others (eg in the warmer or cooler weather). Please fill in how often each 
food is eaten in BOTH the warmer months of the year (SUMMER) and the cooler months 
(WINTER). 

For example :- If your child usually has : 

and: 

A standard serve of peas about twice a week during the warmer months of the year and about 
every day during the cooler months : 

Two medium potatoes (roasted) a week throughout the year : 

You would write : 
Summer Winter 

Green peas 1 cup 

Potato - roasted 1 medium 

ABOUT HOW OFTEN DOES YOUR CHILD USUALLY EAT THESE FOODS? 

SEASONAL VEGETABLES Summer Winter 

Potato - fresh & mashed 1 /3 cup 
(with milk) 

Potato - fresh, boiled 1 medium 

Potato - roasted 1 med ium 

French fries/hot chips 17-18 chips 

Potato Gems/ about 5 
Pommes N oisettes 

Carrots (fresh/frozen) 1/3 cup 

Turnip/Swede (fresh/frozen) 1/3 cup 

Broad beans (fresh/frozen) 1/2 cup 

Green beans (fresh/frozen) 1/3 cup 



---------·· _ ---~-........~~--.;-...~?WSQR'·en ••(H-•~,--1:-... \ltb-fiAt __ _ 

SEASONAL VEGETABLES (continued) 

Green peas (fresh/frozen) 

Cabbage 

Brussels sprouts 
(fresh/frozen) 

Silver beet/spinach 
(fresh/frozen) 

Broccoli (fresh/frozen) 

Cauliflower (fresh/frozen) 

Pumpkin 

Sweetcorn (fresh/frozen) 

Zucchini (courgettes) 

Onion - fried 

Onion (raw, baked, boiled) 
(fresh/frozen) 

Tomato - fresh 

Tomato - grilled/fried 

Lettuce 

Cucumber 

Coleslaw 

Celery (fresh/frozen) 

Capsicum (Green pepper) 
(fresh/frozen) 

M ushr.ooms - fresh 

Sprouted bean shoots 

Fried mixed vegetables 
(eg stir fried) 

l /3 cup 

1/3 cup 

5-6 

1/3 cup 

l /3 cup 

1/2 cup 

1/3 cup 

1 small cob 

1 medium sized 

1/ 4 cup 

1 medium 

1 medium 

1/2 medium 

2 small leaves 

3 slices (each 
0.5 cm thick) 

1/2 cup 

l x 15cm stick 

2 strips (each 
0.5 cm thick) 

6-7 small ones 

1/3 cup 

l /2 cup 

Summer Winter 



Q-1 When you use canned vegetables, are they reduced-salt varieties? (Circle one number) 

1 Always or nearly always 

2 Sometimes 

3 Never or rarely 

4 Only for some vegetables (please state which ................................................... ) 

Q-2 Is salt added to the cooking water \·vhen boiling the following foods? (Circle one for each food) 

Vegetables USUALLY SOMETIMES NEVER 

Pasta and rice USUALLY SOMETIMES NEVER 

Q-3 If salt is added to the cooking water when boiling foods, is the water: (Circle one number) 

1 Lightly salted 

2 Medium salted 

3 Heavily salted 

4 Salting is highly varied 

5 Salt is not added to CL)Oking water 

Q-4 How often do you add salt to your child's fflC'cds .-.fter they are cooked? (Circle one number) 

1 Rarely or never 

2 Sometimes 

3 Always or nearly •1lways 

Q-5 When you add salt at the table to your child 's nw•1ls, hmv much is usually added? 
(Circle one number) 

1 A light sprinkle 

2 A medium sprinkle 

3 A heavy sprinkle 

4 Salting is highly varied 

5 Salt is not adLkd ,1t the table 

Q-6 When you cook vegetables for your child \Vhich uf the follmving methods is the one most 
commonly used? (Circle one number) 

1 Boiled in a Ii ttle \Valer 

2 Boiled in a lot of \Va ter 

3 Steamed 

4 Cooked in a pressure cooker 

5 Mierow a ved 

6 Stir-fried 



Q-7 1 Vegetable oils (olive, sunflm\'er etc.) 4 Dripping/lard/meat juices 

2 Cooking or table margarine 5 Pol yunsa tura ted margarine 

3 Butter 6 Nothing 

From the listabove write which type of fat/oil is most commonly used: 

(a) When roasting/frying meats/fish ................................. ........................... .......... ....... ~ ...... . 

(b) When roasting/ frying vegetables ......................................................... ........................... . 

(c) On vegetables when served (eg butter on peas) ............. ................................................ . 

Q-8 Is butter or margarine added to your child's potatoes when they are mashed? 
(Circle one number) 

NEVER 

N 

1 Yes, always 

2 Yes, occasionally 

3 Never 

HOW TO ANSWER 

RARELY 

R 

Times a 
MONTH 
12~M 

.:> 

Times a 
WEEK 
12 w 

3 

and so on 

ABOUT HOW OFTEN DOES YOUR CHILD USUALLY EAT THESE FOODS? 

Times a 
DAY 

12 D 
3 

and so on 

FRUIT COMMENTS 

Orange, Mandarin, Grapefruit 

Apple, Pear - fresh/baked 

Banana 

Fresh fruit salad 

Dried fruit (apple/apricot etc) 

Raisins, sultanas or currants 

Fruit in syrup or stewed 
(including fruit salads) 

Fruit canned in water (low-cal) 
(including fruit salads) 

Fruit pie or pastry 
or fritters 

1 mediufft 

1 medium 

1 medium 

1 cup 

4-5 pieces 

1 /3 cup 

1/2cup 

1/2 cup 

1 small pie or 
1 slice large 
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HOW TO ANSWER 

NEVER RARELY 

N R 

Times a 
MONTH 

12 M 
3 

Times a 
WEEK 
12 w 

3 

and so on 

Times a 
DAY 

12 D 
3 

and so on 

The fruits listed below are only available for a short tiIT1e during the year. Therefore we only want 
you to record how often your child has them \.vhen they are IN SEASON. 

HOW OFTEN DOES YOUR CHILD EAT THESE FOODS WHEN THEY ARE IN SEASON? 

SEASONAL FRUITS COMMENTS 

Berries - fresh/frozen 3/4 cup 

Melon (not watermelon) 1 large slice 

Peach - fresh 1 medium 

Plum- fresh 3-4 plums 

Nectarine - fresh 1 mediu1Y1 

Apricot - fresh 3 apri cots 

Grapes - fresh about 20 

Pineapple - fresh 1 slice 

Avocado 1 /2 a nwdium 

Please list here, along with your child's standard serve size, any other fruit that your child eats (eg 
mango; pureed, canned/bottled fruits) 

HOW OFTEN DOES YOUR CHILD USUALLY EAT THESE FOODS? 

NUTS and SNACKS 

Potato crisps, Twisties etc 1 small bag or 
14 - 15 picccs 

Peanuts (fresh) 9 - 10 nuts 

Nuts - salted & cooked 9 - 10 nuts 

Other unsalted nuts 5 - 6 nu ts 
(fresh walnuts/almonds etc) 

COMMENTS 



NEVER 

N 

HOW TO ANSWER 

RARELY 

R 

Times a 
MONTH 

\~1\1 _, 

Times a 
\VEEK 
12 w 

3 

and so on 

Times a 
DAY 

12 D 
3 

and so on 

ABOUT HOW OFTEN DOES YOUR CHILD USUALLY EAT THESE FOODS? 

SOUPS COMMENTS 

Canned soup (eaten as such) 1 cup \!\TINTER 

SUMMER 

Packet soup (eaten as such) 1 cup WINTER 

SLJ}.1MER 

Homemade soup (eaten as such) 1 cup \!\TINTER 

SUl\1MER 

Write an example of the type of soup your child most often eats (eg canned tomato; homemade 
pea and ham) 



·------- -·-----------------

NEVER 

N 

HOW TO ANSWER 

RARELY 

R 

Times a 
MONTH 

12 M 
3 

Times a 
WEEK 
12 w 

3 

and so on 

ABOUT HOW OFfEN DOES YOUR CHILD USUALLY EAT THESE FOODS? 

Times a 
DAY 

12 D 
3 

and so on 

CONFECTIONERY. IAMS AND SAUCES COMMENTS 

Chocolate 1 small b~1r 
(50 grams) 

Chocolate covered bar 1 bar 
(eg Mars/Bounty) 

Individually wrapped 4 - 5 lollies 
lollies, eg toffees 

Packet lollies ·1 small ~xKkct ......... . 
(eg Lifesavers/Polos) 

Muesli bar/Health bar l b;1r 

Honey, jam, marmalade 1 tablespoon 

Vegemite, marmite etc 1 /2 tc<1spoon 

Thick sauces (tomato/HP etc) 1 tablcspoon 

Polyunsaturated Mayonnaise/ 1 tablespoon 
Salad cream 

Regular Mayonnaise/ 1 tablespoon 
Salad cream 

Low calorie salad dressings I tt1bk·spoon 

Polyunsaturated salad dressings 1 tablespoon 



HOW TO ANSWER 

NEVER RARELY 

N R 

Tiines a 
MONTH 

\M 
3 

----------------- ·-··-------·---

Times a 
WEEK 
12 w 

3 

and so on 

Times a 
DAY 

12 D 
3 

and so on 

ABOUT HOW OFfEN DOES YOUR CHILD USUALLY HA VE THESE FOODS? 

BEVERAGES 

Glass of cordial 

Glass of cola (eg Coca Cola) 

Glass of fizzy drink 
Includes mineral water with juice 

Glass of low-calorie fizzy drink 

Fruit drink (eg Fruit Box) 

Pure fruit juice 

Vegetable juice 

Water/Spring water 

Mineral Water 

Low-alcohol beer 

Beer 

Alcoholic cider 

Wine 

Wine Cooler 

medium glass 

nwdi um glass 

nwdium glJss 

medium glass 

250 ml carton 

medium i;lass 
'· 

sm,11! glass 

medium glass 

mediu m glass 

medium gLtss 
210 mls 

1111;,·dium glass 
230 mls 

medium glass 
230 mls 

1 wine glass 

1 vvinc> gL1ss 

COMMENTS 

--·----·----------



If your child has any other foods or drinks that we have not mentioned, at least once a month, 
please write them down here and tell us how often he/she has them, using the same response 
scale as before (eg lD, 3M etc). 

-----------------------------------------------

NEVER 

N 

HOW TO ANSWER 

RARELY 

R 

Times a 
MONTH 

12 M 
3 

Times a 
WEEK 
12 w 

3 

and so on 

Times a 
DAY 

12 D 
3 

and so on 

FOODS AND DRINKS MY CHILD CONSUMES THAT HAVE NOT BEEN MENTIONED: 

Name of Food 

VITAMIN AND MINERAL SUPPLEMENTS 

His/her usual 
serve size 

How often 
is it eaten? 

142EOB 

If your child takes any vitamins or minerals, or any other dietary supplements, such as fibre tablets, 
lecithin, kelp, yeast etc, please fill in the table belovv. (Check the label on the box or bottle if you are 
unsure of some of the answers). 

BRAND 
(eg Nyal) 

NAME OF PRODUCT 
(eg vitamin C pill) 

------·----·-----

SIZE OF DOSE 
(eg 250 mg) 

NUMBER OF DOSES 
(eg 2 per day) 

WHAT WAS YOUR CHILD'S WEIGHT AND LENGTH AT BIRTH ..................................................... .. 

WAS YOUR CHILD BREAST FED? (Please circle ans,ver) YES NO 

IF SO, FOR HOW LONG WAS YOUR CHILO BREAST FED? ................................................................. . 

HAS YOUR CHILD CHANGED HIS/HER DIET IN THE PAST 2- 3 MONTHS? YES NO 

IF SO, WHAT ARE THESE CHANGES? ........................................................................................................ . 


