
Effects of price discounts and tailored nutrition education on
supermarket purchases: a randomized controlled trial1–5

Cliona Ni Mhurchu, Tony Blakely, Yannan Jiang, Helen C Eyles, and Anthony Rodgers

ABSTRACT
Background: Traditional methods to improve population diets have
largely relied on individual responsibility, but there is growing in-
terest in structural interventions such as pricing policies.
Objective: The aim was to evaluate the effect of price discounts
and tailored nutrition education on supermarket food and nutrient
purchases.
Design: A 2 · 2 factorial randomized controlled trial was conducted
in 8 New Zealand supermarkets. A total of 1104 shoppers were
randomly assigned to 1 of the following 4 interventions that were
delivered over 6 mo: price discounts (12.5%) on healthier foods,
tailored nutrition education, discounts plus education, or control (no
intervention). The primary outcome was change in saturated fat
purchased at 6 mo. Secondary outcomes were changes in other
nutrients and foods purchased at 6 and 12 mo. Outcomes were
assessed by using electronic scanner sales data.
Results: At 6 mo, the difference in saturated fat purchased for price
discounts on healthier foods compared with that purchased for no
discount on healthier foods was 20.02% (95% CI: 20.40%, 0.36%;
P = 0.91). The corresponding difference for tailored nutrition edu-
cation compared with that for no education was 20.09% (95% CI:
20.47%, 0.30%; P = 0.66). However, those subjects who were
randomly assigned to receive price discounts bought significantly
more predefined healthier foods at 6 mo (11% more; mean differ-
ence: 0.79 kg/wk; 95% CI: 0.43, 1.16; P , 0.001) and 12 mo (5%
more; mean difference: 0.38 kg/wk; 95% CI: 0.01, 0.76; P = 0.045).
Education had no effect on food purchases.
Conclusions: Neither price discounts nor tailored nutrition educa-
tion had a significant effect on nutrients purchased. However, the
significant and sustained effect of discounts on food purchases sug-
gests that pricing strategies hold promise as a means to improve
population diets. Am J Clin Nutr 2010;91:736–47.

INTRODUCTION

Good nutrition is essential for health. Risk factors that have
substantial dietary determinants—high blood pressure, high
blood cholesterol, overweight/obesity, and low fruit and vege-
table intakes— are leading causes of loss of health (1). The
potential health gains from reducing these major risk factors are
considerable (2) and provide impetus for a growing number of
international and national policies to improve population diet and
health. Among common strategy recommendations are the
provision of nutrition education and fiscal policies (3).

Nutrition education is used frequently to improve dietary
behavior of individuals and generally shows positive effects on

self-reported outcomes such as fruit and vegetable intakes and
total and saturated fat consumption (4). Tailored education,
which is designed to reach one specific person on the basis of
characteristics unique to that person (5), may be more effective
than generic nutrition education. Computer-tailored education
shows consistent effects on fat reduction (6), and a recent meta-
analysis found that tailored education increased fruit and vege-
table intakes by an estimated one-third serving/d and decreased
total fat intakes by ’2% of energy compared with generic ed-
ucation (7). However, methodologic quality and reporting of
such trials are frequently suboptimal, and several have relied on
self-reported outcome measures, which may lead to over-
estimation of effects.

The use of fiscal measures as a means to modify behavior
recently has received considerable attention (8–11). Although
still an emerging research area, reviews suggest that economic
incentives positively affect general health-related behavior (12,
13) and dietary behavior (14). Favorable effects have been seen
for weight loss (15, 16), purchase of low-fat snacks (17), and self-
reported fruit and vegetable consumption (18). However, one
meta-analysis failed to find a significant effect of financial
incentives on weight loss or maintenance (19). Trials to date,
however, have been small, used different types and magnitudes of
incentives, assessed different outcomes, and were conducted in
different environments and populations. Therefore, although
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promising, the effect of economic incentives such as price dis-
counts on dietary behavior remains uncertain.

Effects of diet interventions are usually measured by using
self-reported dietary assessments, and underreporting of intakes
is common (20). However, a large proportion of household food is
purchased from supermarkets in many countries (21–23), and
routine collection of electronic scanner sales data and the ability
to link such data to individual shoppers potentially allow both
objective measurement of the effect of interventions on consumer
behavior and the capability to deliver automated tailored nutrition
education on the basis of usual supermarket food purchases.
Supermarkets, therefore, provide an ideal setting for trials of
strategies to improve food purchases. The Supermarket Healthy
Options Project (SHOP) was a large randomized controlled trial
of the effect of price discounts and tailored nutrition education,
separately and in combination, on supermarket food and nutrient
purchases.

SUBJECTS AND METHODS

Study design

The SHOPwas a 15-mo parallel randomized controlled trial. A
12-wk baseline data collection phase was followed by a 24-wk
intervention phase and a further 24-wk follow-up phase (no
intervention). The trial was conducted in 8 supermarkets in the
Lower North Island region of New Zealand (Wellington, Wan-
ganui, and New Plymouth) between February 2007 and February
2009. The study protocol was approved by the University of
Auckland Human Ethics Committee (reference 2006/462), and
all participants provided written informed consent.

Supermarkets in the trial were members of a retail chain that
offered use of a system of handheld barcode scanning terminals
that allowed registered customers to scan each item they selected
from the supermarket shelf before putting it in their trolley
[Shop ’N Go; Foodstuffs (Wellington) Cooperative Society Ltd,
Wellington, New Zealand]. The use of the barcode scanner, in
conjunction with a personalized scannable card, allowed col-
lection of individualized electronic data on all foods purchased by
participants. Shop ’N Go use was essential to measure the effect
of the interventions.

A database of supermarket foods and their macronutrient
content was created by using 12 mo of retrospective aggregate
sales data (2005–2006) from 6 participating stores. Foods and
nonalcoholic beverages were ranked on the basis of sales to
identify 3000 top-selling products that accounted for the majority
of sales volume (78%) and expenditure (65%). Each item was
matched to appropriate nutrient content compiled from various
sources, including New Zealand food composition databases and
product nutrition information panels (24). Categorization of food
and beverages as “healthier” and “less healthy” was undertaken
by using the Heart Foundation’s Tick program nutrient profiling
criteria (25). In total, 1032 database products (35%) met the Tick
criteria and were classified as “healthier.”

Participants and recruitment

Our goal was to recruit and randomly assign 1200 participants,
of whom one-third would be Māori, one-third Pacific, and one-
third non-Māori/non-Pacific individuals. This was to facilitate

preplanned subgroup analyses of intervention effects within
ethnic groups. Trial eligibility criteria were as follows: age �18 y,
the main household shopper, a regular shopper at participating
stores, and either a registered user of the Shop ’N Go system or
willing to sign up and use the system for the duration of the trial.

Recruitment took place over 9 mo beginning in February 2007.
Recruitment methods and outcomes have been described in detail
previously (26). Strategies used were mail-outs to a random
selection of customers whowere registered to use the Shop ’N Go
system and in-store and community-based recruitment targeted to
Māori and Pacific shoppers.

Randomization

Eligible participants were randomly assigned to 1 of the
following 4 intervention arms: price discounts on healthier su-
permarket foods, tailored nutrition education promoting purchase
of healthier supermarket foods, a combination of price discounts
and tailored nutrition education, or control (no intervention).
Computer-generated blocked randomization was used, with
stratification by ethnicity (Māori, Pacific, or non-Māori/non-
Pacific) and household income pretax (high = .NZ$60,000/y,
low = ,NZ$60,000/y, or decline to answer). Treatment as-
signment codes were not available to investigators or research
staff at any point during the study.

Interventions

The tailored nutrition education program was developed by
using a participatory approach (27), with input from target
populations (through focus groups) and Māori and Pacific
community health organizations (28). Each month during the
6-mo intervention, participants who were randomly assigned to
receive education were mailed a printed package of food-group-
specific nutrition information by mail. The package consisted of
computer-generated messages and shopping lists tailored by
individual shoppers’ usual food purchases (on the basis of 3 mo of
their electronic supermarket scanner sales data collected over
baseline) and supportive generic resources including recipes and
recommended serving sizes. Tailored messages and shopping
lists suggested brand-specific healthier alternatives to less-
healthy foods usually purchased (29). For example, Brand X
reduced-fat milk and Brand Y canned peaches in juice were
suggested as healthier alternatives for Brand X full-fat milk and
Brand Y canned peaches in syrup, respectively. No formal be-
havior change theories were used for tailoring. All education
materials were printed on culturally appropriate message tem-
plates targeted to participants’ ethnicity.

The price discount intervention consisted of an automatic
12.5% price reduction on all eligible healthier food products, and
discounts were available only to study participants in the discount
intervention groups. Choice of discount level was pragmatic
because a 12.5% price discount is equivalent to removal of the
goods and services tax (GST), which is applied to all consumer
products (including all foods) in New Zealand. Foods eligible for
price discounts were core foods (excluding chocolate, potato
chips, sports supplements, baby foods, etc) that met Tick program
criteria. Participants who were randomly assigned to receive
discounts were mailed a printed list of discounted foods at regular
intervals throughout the study, and discounts were implemented
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when Shop ’N Go cards were scanned at checkouts during the
intervention period.

Outcomes and data collection

The primary outcome was change from baseline in percentage
energy from saturated fat contained in supermarket food pur-
chases at the completion of the 6-mo trial intervention phase.
Secondary outcomes were as follows: change from baseline in
saturated fat at 12 mo postrandomization, change in other
nutrients [total fat (percentage energy), protein (percentage en-
ergy), carbohydrate (percentage energy), energy density (MJ/kg),
sodium (mg/MJ), and sugars (g/MJ)] at 6 and 12 mo, and change
in quantities of healthier foods purchased (by weight; all healthier
foods, cereals and cereal products, fats and oils, fruit and veg-
etables, meat and meat alternatives, and milk and milk products).

Initial contact with potential participants was either by tele-
phone for those who received a mailed invitation to participate in
the trial or face-to-face for those whowere approached in-store or
in the community. A brief registration form was completed
comprising information on sex, age, ethnicity, and trial inclusion
and exclusion criteria. A participant information sheet, baseline
form, and consent form were then mailed or given to registered
individuals, which they were asked to return by mail after
completion. After consent, 12 wk of prospective electronic
scanner sales data were collected on baseline food purchases.
Sales data were linked with the SHOP food and nutrient database
to allow tailoring of nutrition education and nutrient analysis of
purchases. Electronic scanner sales data were collected contin-
uously throughout the 15-mo trial.

Sample size and statistical analysis

The sample size calculation was based on change in percentage
energy from saturated fat as the primary endpoint. Saturated fat
was chosen as the primary endpoint because potential health
gains from lowering population blood cholesterol concentrations
are substantial (2). With the assumption of an SD of 6.8% (30),
a sample of ’1200 individuals (300 per intervention arm) was
estimated to provide �95% power at a 5% level of significance
(2-sided) to detect a 2% absolute reduction in saturated fat (%
energy) between intervention and control groups at the com-
pletion of the 6-mo intervention. This difference in saturated fat
approximated that reported in a review of dietary saturated fat
interventions (4).

A repeated-measures mixed-model regression analysis was
used to evaluate the effect of interventions on primary and
secondary endpoints. All randomly assigned participants were
included in an intention-to-treat analysis on the assumption that
data were missing at random. No imputation was used. Potential
interaction between the 2 interventions (price discounts and
tailored nutrition education) was tested, and the main effect of
each was evaluated separately where the interaction term was not
statistically significant. Model-adjusted means, SEs, and 95%CIs
were estimated as well as differences between groups with as-
sociated P values. Prespecified potential confounding factors
adjusted for in the regression model were baseline measures of
food and nutrients, ethnicity, household income, age, and sex.
All analyses were carried out by using SAS, version 9.1.3 (SAS
Institute Inc, Cary NC), and R, version 2.8.1 (R Foundation for
Statistical Computing, Vienna, Austria); statistical tests were 2-
sided with a 5% significance level.

FIGURE 1. Flow of participants through the trial. *A total of 1104 individuals were randomly assigned to the study groups. However, the source of
registration/recruitment (mail-out, in-store, or community) was not recorded for one randomly assigned participant. Therefore, numbers registered and
numbers eligible for randomization do not include that individual and are thus one less than the totals for each.
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TABLE 1

Baseline characteristics of study participants

Characteristic

Price discounts group

(n = 275)

Tailored nutrition

education group

(n = 274)

Price discounts

plus nutrition

education group

(n = 277)

Control group

(n = 278)

All participants

(n = 1104)

Age (y) 43 6 131 45 6 14 44 6 14 44 6 13 44 6 13

Sex [n (%)]

Female 224 (82) 237 (87) 245 (88) 238 (86) 944 (86)

Male 51 (19) 37 (14) 32 (12) 40 (14) 160 (15)

Ethnicity most identified with [n (%)]

Māori 62 (23) 62 (23) 61 (22) 63 (23) 248 (23)

Pacific 24 (9) 25 (9) 27 (10) 25 (9) 101 (9)

New Zealand European or other 189 (69) 187 (68) 189 (68) 190 (68) 755 (68)

Highest educational qualification [n (%)]

None 38 (14) 45 (16) 50 (18) 52 (19) 185 (17)

Secondary 100 (36) 93 (34) 102 (37) 87 (31) 382 (35)

University/polytechnic degree or diploma 100 (36) 111 (41) 101 (37) 114 (41) 426 (39)

Trade certificate or other 37 (14) 24 (9) 24 (9) 24 (9) 109 (10)

Missing 0 1 0 1 2

Annual household income before tax [n (%)]

,NZ$60,000/y 144 (52) 142 (52) 144 (52) 146 (53) 576 (52)

.NZ$60,000/y 116 (42) 115 (42) 116 (42) 116 (42) 463 (42)

Declined to answer 15 (6) 16 (6) 17 (6) 16 (6) 64 (6)

Missing 0 1 0 0 1

No. of people in household for whom

groceries/food are usually bought2

No. of children aged �18 y 0 (0, 4) 0 (0, 3) 0 (0, 4) 0 (0, 4) 0 (0, 4)

No. of adults aged �19 y 2 (0, 6) 2 (0, 5) 2 (0, 7) 2 (0, 9) 2 (0, 9)

No. of other supermarkets from which

household food is also bought in an

average month [n (%)]

None 52 (19) 50 (18) 63 (23) 40 (14) 205 (18)

1 101 (37) 127 (46) 114 (41) 117 (42) 459 (42)

�2 122 (44) 97 (36) 100 (36) 121 (44) 440 (40)

Other types of food outlets from which

household food is also bought in an average

month [n (%)]

Take-away bars/shops 184 (67) 178 (65) 196 (71) 186 (67) 744 (67)

Dairy or service station 111 (40) 112 (41) 105 (38) 115 (41) 443 (40)

Butchery or bakery 152 (55) 153 (56) 149 (54) 152 (55) 606 (55)

Restaurant or workplace canteen 117 (43) 99 (36) 115 (42) 103 (37) 434 (39)

Markets 100 (36) 115 (42) 113 (41) 106 (38) 434 (39)

Fruit and vegetable shop 121 (44) 106 (39) 102 (37) 117 (42) 446 (40)

Delicatessen 40 (15) 25 (9) 25 (9) 23 (8) 113 (10)

Convenience store or mini-mart 68 (25) 69 (25) 62 (22) 70 (25) 269 (24)

Vending machines 15 (6) 9 (3) 15 (5) 18 (7) 57 (5)

Asian food supply stores 38 (14) 30 (11) 30 (11) 27 (10) 125 (11)

Other 20 (7) 11 (4) 12 (4) 18 (7) 61 (6)

Knowledge about nutrition, food, and

healthy eating [n (%)]

Nothing 2 (1) 2 (1) 0 (0) 2 (1) 6 (2)

A little 46 (17) 31 (11) 40 (14) 39 (14) 156 (14)

A moderate amount 147 (54) 167 (61) 161 (58) 163 (59) 638 (58)

A lot 80 (29) 71 (26) 75 (27) 74 (27) 300 (27)

Nutrient purchases

Saturated fat (% energy) 14.5 6 3.9 14.9 6 4.3 14.8 6 4.4 14.3 6 4.4 14.6 6 4.2

Total fat (% energy) 36.2 6 8.4 36.8 6 8.8 36.2 6 7.9 35.6 6 8.8 36.2 6 8.5

Protein (% energy) 13.2 6 4.5 13.0 6 3.9 13.1 6 3.5 13.2 6 5.1 13.2 6 4.3

Carbohydrate (% energy) 50.3 6 8.9 49.5 6 9.3 49.9 6 7.4 50.8 6 8.2 50.2 6 8.5

Energy density (MJ/kg)

Beverages 3.0 6 3.8 2.7 6 3.2 2.7 6 3.4 2.4 6 2.7 2.7 6 3.3

Nonbeverages 7.2 6 1.8 7.3 6 2.0 7.3 6 1.7 7.3 6 1.8 7.3 6 1.8

(Continued)
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RESULTS

Recruitment and participant characteristics

Of 1927 individuals registered, 823 (43%) did not meet study
inclusion criteria and were excluded before being randomly
assigned (Figure 1). Those who were not randomly assigned
were similar to randomly assigned participants in terms of sex
but were younger (mean age: 41 y compared with 44 y; P ,
0.001) and differed significantly by ethnicity (not randomly
assigned: 46% Māori, 37% Pacific, 18% non-Māori/non-Pacific;
randomly assigned: 22% Māori, 9% Pacific, 68% non-Māori/
non-Pacific; P , 0.001). Detailed trial recruitment results were
published previously (26). In total, 1104 individuals were ran-
domly assigned to the following groups: 275 to price discounts,
274 to tailored nutrition education, 277 to a combination of price
discounts and tailored nutrition education, and 278 to control
(no intervention). Baseline characteristics were similar between
participants assigned to the 4 intervention groups (Table 1).
Seventy-six (7%) had no electronic shopping data for the inter-
vention phase and were considered lost to follow-up at primary
analysis (6 mo postrandomization). Those lost to follow-up were
younger on average (mean age: 33 y) and differed by ethnicity
(70% Maori and Pacific) compared with those who continued to
provide shopping data (Table 1).

Saturated fat

There were no significant differences in purchased saturated
fat (percentage energy) between those randomly assigned to

receive price discounts and those not randomly assigned to re-
ceive discounts at 6 mo (mean difference: 20.02%; 95% CI:
20.40%, 0.36%; P = 0.91) or 12 mo (mean difference:
20.12%; 95% CI: 20.51%, 0.27%; P = 0.54). Corresponding
differences for tailored nutrition education compared with no
education were 20.09% (95% CI: 20.47%, 0.30%; P = 0.66)
and 20.21% (95% CI: 20.60%, 0.18%; P = 0.29), respectively
(Table 2).

Saturated fat at 6 mo postrandomization was similar among
participants assigned to price discounts (13.4%), tailored nutri-
tion education (13.4%), the combination of price discounts and
tailored nutrition education (13.3%), and the control group
(13.2%). Saturated fat also did not differ appreciably between
intervention groups at 12 mo postrandomization: 12.4% for those
assigned to price discounts, 12.5% for education, 12.5% for dis-
counts plus education, and 12.7% for control (Table 3). Change
from baseline in saturated fat differed between intervention
groups by ,0.4% of energy at 6 mo postrandomization and
,0.7% at 12 mo postrandomization (Table 3).

Other nutrient outcomes

There were no consistent differences between groups for any
nutrients, although a significant effect of price discounts on
protein at 12 mo and of tailored education on sodium at 6 mo was
noted (Table 2). Given the lack of consistent effects and the
number of comparisons, however, it is likely that these differ-
ences occurred by chance.

TABLE 1 (Continued )

Characteristic

Price discounts group

(n = 275)

Tailored nutrition

education group

(n = 274)

Price discounts

plus nutrition

education group

(n = 277)

Control group

(n = 278)

All participants

(n = 1104)

Sugars (g/MJ) 14.1 6 4.9 14.6 6 5.7 13.8 6 3.8 14.3 6 4.5 14.2 6 4.8

Sodium (mg/MJ) 293.8 6 101.6 280.6 6 96.5 281.9 6 76.3 282.6 6 75.3 284.7 6 88.2

Food purchases

Total food purchases (kg/wk)

All products3 13.78 6 8.81 13.39 6 8.37 13.90 6 7.85 12.72 6 7.44 13.44 6 8.13

Less-healthy products only 4.06 6 3.07 3.83 6 2.91 4.11 6 3.13 3.64 6 2.60 3.91 6 2.94

Healthier products only 7.30 6 5.09 7.30 6 5.12 7.56 6 4.76 6.82 6 4.51 7.24 6 4.88

Cereals and cereal products (kg/wk)

All products 2.30 6 1.68 2.07 6 1.53 2.32 6 1.58 2.14 6 1.42 2.21 6 1.56

Healthier products only 0.68 6 0.68 0.65 6 0.67 0.70 6 0.66 0.69 6 0.66 0.68 6 0.67

Fats and oils (kg/wk)

All products 0.36 6 0.29 0.39 6 0.30 0.38 6 0.28 0.35 6 0.27 0.37 6 0.28

Healthier products only 0.13 6 0.17 0.15 6 0.18 0.15 6 0.18 0.13 6 0.16 0.14 6 0.17

Fruit and vegetables (kg/wk)

All products 5.19 6 3.77 5.12 6 3.53 5.12 6 3.27 4.82 6 3.29 5.06 6 3.47

Healthier products only 4.81 6 3.62 4.76 6 3.44 4.77 6 3.12 4.49 6 3.19 4.70 6 3.35

Meat and alternatives (kg/wk)

All products 1.52 6 1.27 1.50 6 1.13 1.51 6 1.03 1.38 6 0.91 1.48 6 1.09

Healthier products only 0.56 6 0.59 0.60 6 0.54 0.63 6 0.61 0.53 6 0.43 0.58 6 0.55

Milk and milk products (kg/wk)

All products 2.12 6 1.99 2.21 6 2.14 2.44 6 2.34 1.91 6 1.81 2.17 6 2.08

Healthier products only 1.09 6 1.43 1.12 6 1.56 1.29 6 1.49 0.97 6 1.27 1.12 6 1.44

1 Mean 6 SD (all such values).
2 Values are medians; ranges (minimum, maximum) in parentheses.
3 The sum of healthier and less-healthy products is less than the total for all products because some foods that were not directly relevant to trial objectives

were classified as neither healthier nor less healthy (eg, sports supplements and baby food).
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Quantities of healthier foods purchased

There were clear differences in quantities of foods purchased
according to intervention group (Figure 2). Those subjects who
were randomly assigned to receive price discounts bought sig-

nificantly more healthier discounted foods compared with those

not randomly assigned to receive discounts at 6 mo post-

randomization (mean increase: 0.79 kg/wk; 95% CI: 0.43, 1.16;

P , 0.001); this represented an 11% increase compared with

TABLE 2

Estimates of effect of price discounts and tailored nutrition education on mean changes from baseline in nutrient and food purchases1

Purchases

Price discounts (n = 513) vs

no price discounts (n = 515)

Tailored education (n = 519) vs

no tailored education (n = 509)

Difference2 Lower 95% CI Upper 95% CI P value Difference2 Lower 95% CI Upper 95% CI P value

Nutrients

Saturated fat (% energy)

6 mo 20.02 20.40 0.36 0.91 20.09 20.47 0.30 0.66

12 mo 20.12 20.51 0.27 0.54 20.21 20.60 0.18 0.29

Total fat (% energy)

6 mo 20.07 20.93 0.78 0.86 20.21 21.07 0.65 0.63

12 mo 0.05 20.83 0.94 0.91 20.09 20.98 0.79 0.83

Protein (% energy)

6 mo 0.15 20.24 0.55 0.44 0.20 20.19 0.60 0.31

12 mo 20.42 20.82 20.02 0.04 0.03 20.37 0.43 0.89

Carbohydrate (% energy)

6 mo 20.08 20.95 0.79 0.86 0.33 20.54 1.20 0.46

12 mo 0.01 20.88 0.91 0.98 0.25 20.65 1.14 0.59

Energy density (MJ/kg)

Beverages

6 mo 20.11 20.41 0.19 0.48 0.18 20.12 0.48 0.25

12 mo 0.01 20.31 0.32 0.97 20.15 20.46 0.16 0.34

Nonbeverages

6 mo 20.07 20.21 0.07 0.31 20.07 20.20 0.07 0.32

12 mo 0.05 20.09 0.19 0.48 0.11 20.02 0.25 0.11

Sugars (g/MJ)

6 mo 0.18 20.29 0.64 0.46 0.38 20.09 0.85 0.11

12 mo 0.17 20.31 0.65 0.48 0.33 20.15 0.81 0.17

Sodium (mg/MJ)

6 mo 20.01 29.58 9.57 0.99 29.88 219.47 20.30 0.04

12 mo 21.90 211.73 7.93 0.71 28.67 218.50 1.16 0.08

Foods (kg/wk)

All foods

6 mo 0.90 0.29 1.52 0.004 0.09 20.53 0.71 0.77

12 mo 0.37 20.26 1.00 0.25 0.02 20.61 0.65 0.95

All less-healthy products

6 mo 0.07 20.15 0.29 0.56 20.05 20.27 0.17 0.67

12 mo 0.05 20.18 0.27 0.67 20.05 20.28 0.17 0.65

All healthier products

6 mo 0.79 0.43 1.16 ,0.001 0.07 20.30 0.44 0.71

12 mo 0.38 0.01 0.76 0.045 20.01 20.39 0.37 0.96

Healthier cereals and cereal products

6 mo 0.05 0.00 0.10 0.04 0.01 20.04 0.06 0.75

12 mo 0.02 20.04 0.07 0.56 0.06 0.01 0.11 0.02

Healthier fats and oils

6 mo 0.01 0.00 0.03 0.08 0.01 0.00 0.03 0.10

12 mo 0.01 0.00 0.03 0.18 0.01 0.00 0.03 0.11

Healthier fruit and vegetables

6 mo 0.48 0.21 0.75 ,0.001 0.03 20.24 0.30 0.84

12 mo 0.28 0.00 0.56 0.05 20.06 20.34 0.22 0.69

Healthier meat and alternatives

6 mo 0.06 0.02 0.11 ,0.001 0.00 20.04 0.05 0.83

12 mo 0.03 20.01 0.08 0.15 20.01 20.05 0.04 0.74

Healthier milk and milk products

6 mo 0.21 0.10 0.31 ,0.001 0.04 20.07 0.15 0.46

12 mo 0.06 20.04 0.18 0.21 0.01 20.10 0.12 0.90

1 Model was adjusted for baseline nutrient and food purchase values, ethnicity, income, age, and sex.
2 Change from baseline with intervention compared with change from baseline without intervention (calculated by using repeated-measures mixed-model

regression analysis).
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baseline (Table 3). The effect of discounts on healthier food
purchases was sustained at 12 mo postrandomization (mean
difference: 0.38 kg/wk; 95% CI: 0.01, 0.76; P = 0.045) (Table
2). In contrast, purchases of nondiscounted, less-healthy foods
did not change significantly at 6 mo (mean difference: 0.07 kg/wk;
95% CI: 20.15, 0.29; P = 0.56) or 12 mo (mean difference:
0.05 kg/wk; 95% CI: 20.18, 0.27; P = 0.67).

Sustained increases were seen in response to price discounts
for fruit and vegetable purchases, the largest subgroup of the
healthier products category, with a mean increase of 0.48 kg/wk
(95% CI: 0.21, 0.75; P , 0.001) at 6 mo (a 10% increase from
baseline) and an increase of 0.28 kg/wk (95% CI: 0.00, 0.56; P =
0.05) at 12 mo. Positive effects were seen in purchases of most
other major food subgroups within the healthier products cate-
gory, namely cereals and cereal products, meat and meat alter-
natives, and milk and milk products, although effects were
smaller and not sustained at 12 mo (Table 2). In contrast, no
effect of tailored nutrition education on foods purchases was
evident other than a small increase in healthier cereal purchases
at 12 mo, an effect likely to have arisen by chance (Table 2).

Despite a significant increase in quantities of healthier foods
purchased by those randomly assigned to receive discounts
compared with those not randomly assigned to receive discounts,
there was no significant difference in overall food expenditure
between groups at 6 mo postrandomization (mean difference: NZ
$1.41/wk; 95% CI: 20.87, 3.70; P = 0.23).

Sensitivity analyses

Many participants indicated at baseline that they bought
household food from locations other than participating stores,
such as other supermarkets (82% of participants), markets (39%),
and fruit and vegetable shops (40%). Because participants were
not blinded, it is possible that some of the effect of price discounts
could have been due to displacement shopping from other
locations into intervention supermarkets. Therefore, we con-
ducted sensitivity analyses of the effect of price discounts on
healthier food purchases in subgroups of the intervention pop-
ulation that we predicted would be less prone to displacement
shopping as follows: 1) participants who shopped regularly at
intervention supermarkets on the basis of electronic sales data,
2) participants who reported at baseline that they shopped only
at participating stores, 3) participants who reported at baseline
that they did not shop at markets and/or fruit and vegetable
shops, and 4) participants who reported at the end of the in-
tervention that they had continued to shop in their usual manner.
In all cases, the main study findings were replicated in the
predefined “more internally valid” study subgroups, and there
were no clear differences in purchases between these subgroups
and those more likely to undertake displacement shopping
(Table 4).

DISCUSSION

In this large randomized trial of interventions to promote
healthier supermarket food purchases, neither price discounts nor
tailored nutrition education had a significant effect on saturated
fat purchases or any nutrient outcome considered. However, price
discounts had a significant effect on food purchases at 6 mo, with
individuals who were randomly assigned to receive discountsT
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buying an average of 0.79 kg/wk more healthier products than
those not randomly assigned to receive discounts, including
0.48 kg/wk more fruit and vegetables. These effects represent
increases of 10–11% from baseline in response to a 12.5% price
decrease. Importantly, effects were sustained at 12 mo (although
attenuated by approximately half), showing an effect on food
purchasing behavior that persisted after cessation of price dis-
counts. In contrast, carefully tailored nutrition education had no
effect on food purchases.

The strengths of the SHOP trial include its large sample size,
real-life setting, high follow-up data collection rates (93%), and
use of electronic scanner sales data as an objective measure of
food and nutrient purchases. The population was moderately
diverse and included higher proportions of priority populations
[Māori (23%) and Pacific (9%)] than would be expected on the
basis of their representation in the population (15% and 7%,
respectively). Most participants were women (which reflected
their frequent role as main household shoppers), and there were
approximately equal numbers of participants from high- and low-
income households. However, the study population was relatively
well educated compared with the general New Zealand pop-
ulation, and a high proportion (85%) self-rated their knowledge
of nutrition and healthy eating as “moderate” or “a lot.” Thus,
although findings should be applicable to a reasonably socio-
economically diverse population, it is likely the study population
had a higher level of baseline nutrition knowledge and interest
than average.

Study limitations include possible inaccuracies in measure-
ment of food and nutrients. Although scanner sales data provide
an objective measure of purchasing behavior and have less re-
sponse bias relative to self-reported dietary measures (20, 31),
they represent household-level purchase data rather than food
consumption of individuals within households. Nevertheless,
a substudy showed significant positive correlations between
household-level purchases and dietary intake by individuals for
most macronutrients, including saturated fat (r = 0.54; absolute
mean difference: 21 6 4%; P = 0.12) (32). Similar correlations
between household food purchases and individual dietary in-
takes have been reported by others (33, 34).

Most participants purchased food from a number of retail
outlets in addition to participating stores. Thus, our findings
reflect a proportion of all household food purchases rather than
the total. Data from our pilot study suggested that’66% of total
household food expenditure was undertaken at participating
supermarket stores and 51% captured by using Shop ’N Go (35).
Our best estimate, therefore, is that scanner sales data reflect
about half of all household food purchases.

Another potential weakness was the use of a relatively se-
lective database of supermarket products to assess food and
nutrient purchases. The database comprised 3000 top-selling
food products (17% of total) sold in participating supermarkets in
2005–2006, and product turnover means that it is possible we did
not capture all foods purchased during the trial period (2007–
2009). However, the database covered 65% of total sales

FIGURE 2. Healthier food purchases and fruit and vegetable purchases according to intervention group at baseline, 6 mo, and 12 mo (unadjusted means).
Note that the trend in decreasing food purchases over time is likely to reflect changes in product sales, which may have decreased the precision of the trial food
and nutrient database.
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expenditure and 78% of volume, and it is unlikely that normal
product turnover would affect top-selling products substantially.
Nevertheless, SHOP was conducted during a period of dramatic
increases in global food prices; between January 2006 and July
2008 global food prices rose by 75% (36). Dairy products,
a major contributor to population saturated fat intakes (30), were
substantially affected, with cheddar cheese prices rising by 65%
in New Zealand between 2007 and 2008 (37). It is possible,
therefore, that sales of specific products decreased substantially
and that our database was no longer as reflective of consumer
purchasing. This could account for the decreases in saturated fat
observed across all intervention groups (Table 3).

All of the above limitations, however, would likely lead to
nondifferential misclassification of outcomes, thus causing
a conservative bias toward the null. This could mean that the
effect of price discounts on food purchases was somewhat
underestimated but would not necessarily account for total lack of
effect of interventions on nutrients. The key potential differential
bias that could arise due to nonblinding is that shoppers whowere
randomly assigned to receive price discounts would displace their
purchases from other retail outlets into the intervention super-
markets. However, our sensitivity analyses suggest the main
study findings are robust.

Some further limitations relate to delivery of study inter-
ventions. For example, information on price discounts was
provided via a printed mailed list of 1032 eligible products. This

unsophisticated method of delivery is likely to have had less
effect on shopping behavior than pricing promotions such as in-
store signage and “shelf-talkers” (ie, small signs on store shelves
that call attention to promoted items) (38). Of the 166 (40%)
participants randomly assigned to receive discounts who only
sometimes or never bought discounted foods, the reason given by
most (52%) was that it took too long to sort through the list. The
effect of education may also have been attenuated because most
study participants were well informed about healthy eating at
baseline, and therefore there may have been less room for im-
provement in our sample compared with a random sample of the
population. Of the 196 (46%) randomly assigned to receive
education who found the education slightly or not at all useful, the
reason given by most (85%) was that they knew much of the
information already.

Finally, the eligibility of foods for price discounts and pro-
motion via education was based on the Heart Foundation’s Tick
program (25), so effectiveness of interventions was ultimately
dependent on the ability of the Tick nutrient profiling model to
adequately distinguish between healthy and less-healthy foods to
an extent that produces meaningful differences in nutrient pro-
files. Comparison of the nutrient profile of foods as classified by
the Tickmodel showed average differences between healthier and
less-healthy foods of ’200 kJ/100 g and 4 g saturated fat/100 g
(HC Eyles, D Gorton, and C Ni Mhurchu, unpublished data,
14 September 2009). Therefore, the Tick model appears to

TABLE 4

Effect estimates of price discounts on mean changes from baseline in food purchases at 6 mo according to shopping habits1

All healthier foods Fruit and vegetables3

Difference

in means2
Lower 95%

CI

Upper 95%

CI

Difference in

means2
Lower 95%

CI

Upper 95%

CI

kg/wk kg/wk

Shopped at participating stores

(according to electronic sales data)

Regular shoppers (n = 172) 1.04 20.03 2.11 0.37 20.44 1.17

Nonregular shoppers (n = 901) 0.66 0.31 1.01 0.43 0.17 0.69

Shopped at other supermarkets

(self-reported at baseline)

Only shopped at PNS (n = 199) 0.51 20.33 1.35 0.33 20.29 0.96

Shopped at other supermarkets (n = 874) 0.88 0.46 1.29 0.51 0.21 0.82

Only shopped at PNS and up to one

other supermarket (n = 650)

0.77 0.33 1.22 0.44 0.10 0.77

Shopped at other supermarkets (n = 423) 0.70 0.07 1.32 0.43 20.03 0.89

Shopped at markets and fruit and vegetable

stores (self-reported at baseline)3

Did not buy from markets or fruit and vegetable stores

(n = 425)

0.57 0.16 0.99

Did buy from markets or fruit and vegetable stores

(n = 648)

0.45 0.09 0.81

Shopping habits throughout trial

(self-reported at follow-up)

Did not change habits during trial

(n = 758)

1.10 0.70 1.51 0.66 0.36 0.96

Did change habits during trial (n = 107) 20.07 20.87 0.74 20.03 20.60 0.54

1 PNS, Pak ’N Save [participating stores; Foodstuffs (Wellington) Cooperative Society Ltd, Wellington, New Zealand]. Sensitivity analysis model was

adjusted for baseline food purchase values, ethnicity, income, age, and sex.
2 Change from baseline with price discounts compared with change from baseline without price discounts (calculated by using repeated-measures mixed-

model regression analysis).
3 Effects of price discounts were assessed only for fruit and vegetable purchases, because this was the food group most likely to be affected by

participants’ use of markets and fruit and vegetable stores.
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discriminate foods adequately; however, the relatively small
proportion of foods classified as healthier (and therefore eligible
for discounts or promotion) (35%) in combination with the
modest increase in purchases (11%) may account for the overall
lack of effect on nutrient profiles.

To our knowledge, SHOP is the first randomized trial to assess
the effect of price incentives on food purchasing behavior in
a real-life setting. Previous research on effects of fiscal measures
(taxes and subsidies) has often modeled effects on food purchases
(8, 39), although natural experiments have also been used (9).
Jensen and Smed (39) estimated that a reduction in the value-
added tax from 25% to 12.5% would increase fruit and vegetable
consumption by 8% and decrease saturated fat consumption by
1%. Although SHOP showed a slightly greater increase in fruit
and vegetable purchases (10%) for the same price reduction, no
effect was seen on saturated fat. This may be due to variation in
cross-elasticities of demand, which we have not examined in
detail, or because changes of this magnitude in fruit and vegetable
purchases do not substantially effect overall macronutrient
purchases. In the real world, it remains unclear what the long-
term consequences of pricing policies that favor healthier foods
might be. It has been suggested that pricing policies that favor
healthier foods, and thus increase their consumption, could ul-
timately lead to higher market prices for healthier products and
lower prices for less-healthy foods (40), which would quite likely
alter food purchasing and consumption in ways we could not
evaluate in the SHOP trial.

Informationoreducation topromotehealthier supermarket food
purchases has produced conflicting results. Some studies reported
increases inaggregate sales forup tohalfof targeted items,whereas
others showed no effect on sales (41). In an Internet shopping trial,
Huang et al (42) found a small positive effect of dietary advice on
saturated fat purchased (0.7% less). Overall, it appears that nu-
trition education does not have an immediate and substantial effect
on supermarket purchases, although it is notable that most inter-
ventions have been led by health professionals rather than by
marketing and retail experts. It seems likely that application of
commercial expertise and approaches would lead to bigger effects
than those observed to date (38).

This large trial of strategies to promote healthier food pur-
chases showed a significant effect of targeted price discounts on
food purchasing behavior. The magnitude of the effect suggests
an ’1:1 relation between food pricing and purchasing. In ad-
dition, the effect of pricing on shopping habits was sustained
6 mo after cessation of discounts, although this effect was
attenuated. Our findings suggest that structural interventions are
more powerful determinants of dietary behavior than those that
rely on individual responsibility. Further work is needed to de-
termine how to augment the effect of pricing strategies on
healthier food purchases to achieve a corresponding positive
effect on nutrient purchases.
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participants; Tohoa Tahinurua, Florence Curr, Chris Tuumatavai, Kitiona

Tauira, Anthony Leaupepe, and Brenda Collins for recruitment and follow-

up of Pacific participants; staff at the University of Otagowho coordinated par-

ticipant recruitment and data collection (Jenny Wilton, Jess Mackenzie, Mar-

yanne Samling, Kerri Kruse, and Sarah Mackenzie); staff at the University of

Aucklandwho undertook data entry (Gery Smith andHenryBohte) and project

management (Shireen Chua); the Heart Foundation for permission to use their

Tick program nutrient profiling criteria; and to Foodstuffs (Wellington) Co-

operative Society Ltd for participation of their stores in the trial.

The authors’ responsibilities were as follows—CNM, TB, AR, HCE, and

YJ: study conception and design; CNM, TB, YJ, and HCE: acquisition of

data; YJ, CNM, TB, and AR: analysis and interpretation of data and statis-

tical analysis; CNM, TB, and YJ: drafting of the manuscript; CNM, TB, AR,

HCE: critical revision of the manuscript for important intellectual content;

CNM, TB, and AR: obtainment of funding; HCE, CNM, and TB: adminis-

trative, technical, or material support; and CNM and TB: study supervision.

All authors had full access to all data in the study and take responsibility for

the integrity of the data and the accuracy of the data analysis and final report.

The authors declared that they had no conflicts of interest.

REFERENCES
1. Ezzati M, Lopez AD, Rodgers A, Vander Hoorn S, Murray CJL, Com-

parative RiskAssessment Collaborative Group. Selectedmajor risk factors
and global and regional burden of disease. Lancet 2002;360:1347–60.

2. Ezzati M, Vander Hoorn S, Rodgers A, et al. Estimates of global and
regional potential health gains from reducing multiple major risk factors.
Lancet 2003;362:271–80.

3. World Health Organization. Global strategy on diet, physical activity
and health. Geneva, Switzerland: World Health Organization, 2004.

4. Ammerman AS, Lindquist CH, Lohr KN, Hersey J. The efficacy of
behavioral interventions to modify dietary fat and fruit and vegetable
intake: a review of the evidence. Prev Med 2002;35:25–41.

5. Kreuter MW, Strecher VJ, Glassman B. One size does not fit all: the case
for tailoring print materials. Ann Behav Med 1999;21:276–83.

6. Kroeze W, Werkman A, Brug J. A systematic review of randomized
trials on the effectiveness of computer-tailored education on physical
activity and dietary behaviors. Ann Behav Med 2006;31:205–23.

7. Eyles HC, Ni Mhurchu C. Does tailoring make a difference? A sys-
tematic review of the long-term effectiveness of tailored nutrition edu-
cation for adults. Nutr Rev 2009;67:464–80. .

8. Mytton O, Gray A, Rayner M, Rutter H. Could targeted food taxes
improve health? J Epidemiol Community Health 2007;61:689–94.

9. Brownell KD, Frieden TR. Ounces of prevention: the public policy case
for taxes on sugared beverages. N Engl J Med 2009;360:1805–8.

10. Marteau TM, Ashcroft RE, Oliver A. Using financial incentives to
achieve healthy behaviour. BMJ 2009;338:983–5.

11. McColl K. “Fat taxes” and the financial crisis. Lancet 2009;373:797–8.
12. Giuffrida A, Torgerson DJ. Should we pay the patient? Review of fi-

nancial incentives to enhance patient compliance. BMJ 1997;315:703–7.
13. Kane RL, Johnson PE, Town RJ, Butler M. A structured review of the

effect of economic incentives on consumers’ preventive behavior. Am J
Prev Med 2004;27:327–52.

14. Wall J, Ni Mhurchu C, Blakely T, Rodgers A, Wilton J. Effectiveness of
monetary incentives in modifying dietary behavior: a review of ran-
domized, controlled trials. Nutr Rev 2006;64:518–31.

15. Jeffery RW, French SA. Preventing weight gain in adults: the pound of
prevention study. Am J Public Health 1999;89:747–51.

16. Volpp KG, John LK, Troxel AB, Norton L, Fassbender J, Loewenstein
G. Financial incentive-based approaches for weight loss. JAMA 2008;
300:2631–7.

17. French SA, Jeffery RW, Story M, et al. Pricing and promotion effects on
low-fat vending snack purchases: the CHIPS study. Am J Public Health
2001;91:112–7.

18. Anderson JV, Bybee DI, Brown RM, et al. 5 A day fruit and vegetable
intervention improves consumption in a low income population. J Am
Diet Assoc 2001;101:195–202.

19. Paul-Ebhohimhen V, Avenell A. Systematic review of the use of finan-
cial incentives in treatments for obesity and overweight. Obes Rev 2008;
9:355–67.

20. Hebert JR, Clemow L, Pbert L, Ockene IS, Ockene JK. Social de-
sirability bias in dietary self-report may compromise the validity of
dietary intake measures. Int J Epidemiol 1995;24:389–98.

21. Office for National Statistics. Family spending: a report on the expen-
diture and food survey. London, United Kingdom: Office for National
Statistics, 2008. Available from: http://www.statistics.gov.uk/StatBase/
Product.asp?vlnk=361 (cited 16 March 2009).

746 NI MHURCHU ET AL

 at M
R

C
 H

um
an N

utrition R
esearch Librn on F

ebruary 19, 2010 
w

w
w

.ajcn.org
D

ow
nloaded from

 

http://www.ajcn.org


22. US Census Bureau. Calculated from Annual Retail Trade Survey (2007).
Washington, DC: US Census Bureau, 2008. Available from: http://www.
census.gov/retail/ (cited 16 March 2009).

23. Statistics New Zealand. 2003/04 Household economic survey. Wel-
lington, New Zealand: Statistics New Zealand, 2004.

24. Hamilton S, Ni Mhurchu C, Priest P. Food and nutrient availability in
New Zealand: an analysis of supermarket sales data. Public Health Nutr
2007;10:1448–55.

25. National Heart Foundation of New Zealand. Heart Foundation Tick
Programme: Tick nutrition standards. Available from: http://www.
pickthetick.org.nz/HealthierEating/nutrition.html (cited 19 March 2009).

26. Ni Mhurchu C, Blakely T, Funaki-Tahifote M, et al. Inclusion of in-
digenous and ethnic minority populations in intervention trials: chal-
lenges and strategies in a New Zealand supermarket study. J Epidemiol
Community Health 2009;63:850–5.

27. US Department of Health and Human Services. Theory at a glance:
a guide for health promotion practice. 2nd ed. Bethesda, MD: National
Institutes of Health, 2005.

28. Eyles H, Ni Mhurchu C, Wharemate L, Funaki-Tahifote M, Lanumata T,
Rodgers A. Developing nutrition education resources for a multiethnic
population in New Zealand. Health Educ Res 2009;24:558–74.

29. Eyles HC, Rodgers A, Ni Mhurchu C. Use of electronic sales data to
tailor nutrition education resources for an ethnically diverse population.
J Hum Nutr Diet (in press).

30. Russell DG, Parnell WR, Wilson NC, et al. NZ food: NZ people. Key
results of the 1997 National Nutrition Survey. Wellington, New Zealand:
Ministry of Health, 1999.

31. Kristal AR, Andrilla CHA, Koepsell TD, Diehr PD. Dietary assessment
instruments are susceptible to intervention-associated response set bias.
J Am Diet Assoc 1998;98:40–3.

32. Eyles HC, Jiang Y, Ni Mhurchu C. Use of household supermarket sales
data to estimate nutrient intakes: a comparison with repeat 24-hour di-
etary recalls. J Am Diet Assoc 2010;110:106–10.

33. Ransley JK, Donnelly JK, Khara TN, et al. The use of supermarket till
receipts to determine the fat and energy intakes in a UK population.
Public Health Nutr 2001;4:1279–86.

34. Sekula W, Nelson M, Figurska K, Oltarzewski M, Weisell R, Szponar L.
Comparison between household budget survey and 24-hour recall data
in a nationally representative sample of Polish households. Public
Health Nutr 2005;8:430–9.

35. Ni Mhurchu C, Blakely T, Wall J, Rodgers A, Jiang Y, Wilton J.
Strategies to promote healthier food purchases: a pilot supermarket in-
tervention study. Public Health Nutr 2007;10:608–15.

36. Lock K, Stuckler D, Charlesworth K, McKee M. Potential causes
and health effects of rising global food prices. BMJ 2009;339:269–72.

37. Statistics New Zealand. Food price index. Wellington, New Zealand:
Statistics New Zealand, 2008.

38. Hawkes C. Sales promotions and food consumption. Nutr Rev 2009;67:
333–42.

39. Jensen JD, Smed S. Cost-effective design of economic instruments in
nutrition policy. Int J Behav Nutr Phys Act 2007;4.

40. Alston JM, Mullaly CC, Sumner DA, Townsend M, Vosti SA. Likely
effects on obesity from proposed changes to the US food stamp pro-
gram. Food Policy 2009;34:176–84.

41. Seymour JD, Yaroch AL, Serdula MK, Blanck HM, Khan LK. Impact of
nutrition environmental interventions on point-of-purchase behavior in
adults: a review. Prev Med 2004;39:S108–36.

42. Huang A, Barzi F, Huxley R, et al. The effects on saturated fat purchases
of providing internet shoppers with purchase-specific dietary advice:
a randomised trial. PLoS Clin Trials 2006;1:e22.

EFFECTS OF DISCOUNTS AND EDUCATION ON FOOD PURCHASES 747

 at M
R

C
 H

um
an N

utrition R
esearch Librn on F

ebruary 19, 2010 
w

w
w

.ajcn.org
D

ow
nloaded from

 

http://www.ajcn.org

