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Supplementary material: Details of statistical methodology
School Discipline records – Full analysis
Let  be the number of disciplinary events observed for pupil  over a period running from time  to time , where . Then

where hi(x) is the hazard rate for pupil i at time x.  This hazard rate was specified as: 

with being an indicator variable taking the value 1 if the participant  is in the active group, and 0 for the placebo group. Furthermore, we assumed the prior distribution  , with  and  as the shape and rate of the Gamma distribution, respectively.  To ensure that the model output was not affected by the prior assumptions, we used a hierarchical model with vague hyperpriors on the  and , as discussed by Gelman (1) and Lambert et al. (2).  We then calculated posterior estimates of  for all pupils.  Through this formulation, each pupil was assigned their own underlying offence rate  and was consequently measured against his or her own baseline performance.  Then the parameters in (2) were used to measure movements in offence rates form baseline to treatment periods.  An overall movement was measured by , while a movement experienced by pupils in the active group was measured by .  

Parameter estimation was carried out by Gibbs sampling (3), a Markov chain Monte Carlo (MCMC) technique (4). The calculations were executed using the JAGS software package (5) in R (R Foundation, Vienna).  Once parameters had been estimated, they were interpreted as follows: a pupil with a baseline offence rate of , demonstrated an offence rate during the treatment period of  if he or she was in the placebo group, and  if he or she was in the active group, where the mathematical constant e=2.71828… is the base of natural logarithms.

Note that, while individual offense-rate parameters appear in the model specification, no usable estimates are possible for these hundreds of individual-level parameters.

Specification of the rate ratios:

For a pupil in the placebo group, 

while for a pupil in the active group, 



The stratified model, for which results are given in Table 7 in the paper, employed the following hazard rate:

,
with  being and indicator variable taking 1 if subject  is in the active group , and 0 otherwise, and  being an indicator variable taking 1 if the subject is in the “high” group, and 0 otherwise. Notice that, as opposed to (2), this model does not allow for each pupil to have an individual underlying offence rate , but rather uses a universal rate of  For this model, we used the prior .

The model with discrepant response based on baseline behaviour:

For a pupil in the placebo group with high misbehaviour, 

while for a pupil in the active group with high misbehaviour, 

Similarly, for a pupil in the placebo group, with low misbehaviour,

and a pupil in the active group, with low misbehaviour will have



School Discipline records – subgroup analysis with PUFA measurements
The same Poisson process was used as (1) but with the hazard rate specified as:
where  and  are erythrocyte PUFA measurements taken before and end of the treatment period, respectively.  As previously indicated,  is an indicator variable taking 1 if subject I is in the active group and 0 for the placebo group.  The hazard rate in (3) links the discipline rate during a period to the blood measurement assumed to be in effect over the same period.  The significance of the blood measurements as a covariate was measured through the parameter . 

The model with influence of blood measurements:

For a pupil, in the placebo group, with blood data available

while for a pupil in the active group, with blood concentrations available,

where and  are erythrocyte PUFA measurements taken before and end of the treatment period, respectively.
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Supplementary material: Supplementary tables

Supplementary Table 1.  Potency of vitamins, minerals and PUFAs in active supplementation.  
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DHA, Docosahexanoic acid; EPA, Eicosapentanoic acid; RNI, Reference Nutrient Intake (UK); RNI for 14 year olds (mean age of participants); -,no RNI available




Supplementary Table 2.  Baseline mean daily nutrient intake
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Supplementary Table 3. Interpretation of Bayes factors
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Nutrient Potency RNI (males) RNI (females)

Vitamin A (pg) 400 600 600
Vitamin C (mg) 80 40 40
Vitamin D (pg) 20 - -
Vitamin E (mg) 8 - -
Vitamin B1 (mg) 6 0.9 0.7
Vitamin B2 (mg) 3 1.2 1.1
Vitamin B3 (mg) 18 15 12
Vitamin B6 (mg) 8 1.2 1.0
Folate (ng) 400 200 200
Vitamin B12 (pg) 15 1.2 1.2
Biotin (pg) 75 - -
Pantothenic acid (mg) 6 - -
Magnesium (mg) 94 280 280
Iron (mg) 12 11.3 14.8
Zinc (mg) 15 9 9
Copper (mg) 1.0 0.8 0.8
Manganese (mg) 2 - -
Selenium (ug) 55 45 45
Chromium (png) 50 - -
Iodine (pg) 130 130 130
EPA (mg) 165 - -

DHA (mg) 116 - -
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Mean SD Mean SD p=
Diary days completed (d) 7.0 0.21 6.8 0.49 0.04
Nitrogen (g) 8.4 2.6 8.7 2.6 0.51
Protein (g) 51.6 16.3 53.6 15.9 0.52
Fat (g) 61.3 22.3 62.7 19 0.72
Carbohydrate (g) 160.1 60.3 158.7 62.3 0.90
Energy (kCal) 1351 448 1367 426 0.84
Energy (kJ) 5674 1885 5739 1794 0.85
Sµgar (g) 67.0 39.3 62.5 38.0 0.54
Fibre (g) 7.2 2.8 7.3 2.5 0.71
Saturated fat (g) 22.1 9.7 21.2 7.4 0.59
Monounsaturated fat (g) 21.9 7.9 22.5 7.5 0.70
polyunsaturated fat (g) 11.0 4.2 11.9 4.3 0.28
Trans fat (g) 1.5 0.8 1.5 0.8 0.90
Cholesterol (mg) 159 69 166 70 0.58
Sodium (mg) 1892 641 1827 566 0.57
Potassium (mg) 1768 599 1856 562 0.42
Calcium (mg) 524 269 515 235 0.85
Magnesium (mg) 142 46 145 43 0.74
Phosphorous (mg) 791 276 800 256 0.86
Iron (mg) 5.8 2.1 5.7 1.7 0.73
Copper (mg) 0.8 0.4 0.7 0.3 0.20
Zinc (mg) 5.4 1.8 5.7 1.9 0.50
Chloride (mg) 2598 902 2508 781 0.57
Manganese (mg) 1.3 0.5 1.3 0.5 0.74
Selenium (mg) 21.3 9.6 21.3 8.6 0.99
Iodine (mg) 84.9 58.7 86.6 46.5 0.86
Vitamin A (µg) 432 378 432 239 1.00
Carotene (µg) 1438 1239 1678 1235 0.30
Vitamin D (µg) 1.3 1.5 1.1 0.9 0.63
Vitamin E (µg) 4.7 2.1 4.7 1.9 0.82
Thiamin (mg) 0.9 0.4 0.8 0.3 0.28
Riboflavin (mg) 1.0 0.5 0.9 0.4 0.41
Niacin (mg) 12.4 4.0 12.7 4.7 0.67
Tryptophan (mg) 10.3 3.2 10.7 3.4 0.50
Vitamin B6 (mg) 1.3 0.4 1.3 0.4 0.76
Vitamin B12 (µg) 2.5 2.4 2.3 1.3 0.54
Folate (µg) 104 38 98 30 0.38
Pantothenic acid (mg) 3.0 1.2 2.8 1.0 0.55
Biotin (µg) 13.6 6.0 12.7 4.3 0.39
Vitamin C (mg) 51.0 38.7 44.1 22.6 0.26



Active (n=66) Placebo (n=51)
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Bayes Factor Evidence for H1
< 1 negative (supports H0)
1 < 3 negligible
3 < 12 positive
12 < 150 significant
> 150 highly significant
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