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A B S T R A C T

The aim was to describe differences in dietary outcomes based on the provision of food wrappers, labels or
packages (WLP) to complement data from dietary records (DR) among children from the US Affiliated Pacific.
The WLP were intended to aid food coding. Since WLP can be associated with ultra-processed foods, one might
expect differences in sodium, sugar, and other added ingredients to emerge. Dietary intakes of children (2–8 y) in
Alaska, Hawai‘i, Commonwealth of the Northern Mariana Islands, and Guam were collected using parent/
caregiver completed 2-day DR. Parents were encouraged to collect WLP associated with the child’s intake.
Trained staff entered data from the DRs including the WLP when available using PacTrac3, a web application. Of
the 1868 DRs collected and entered at the time of this report, 498 (27%) included WLP. After adjusting for
confounders (sex, age, location, education, food assistance), the DRs with WLP had significantly higher amounts
of energy (kcal), total fat, saturated fat, added sugar, and sodium. These results suggest the inclusion of WLP
enhanced the dietary intake data. The intake of energy, fat, added sugar and sodium derived from processed
foods and foods consumed outside the home was better captured in children who had WLP.

Trial registration: NIH clinical trial #NCTT01881373.

1. Introduction

Little is known about the diets of children 2–8 years old living in the
Pacific region, specifically, within the US Affiliated Pacific (Wilken
et al., 2013). The largest ethnic subgroups of the US Affiliated Pacific
include Native Hawaiians, Samoans, Chamorros, Asians and Native
Alaskans. Many of these groups are among the world’s most obese
populations (Hawley and McGarvey, 2015). Data from this region are
not included in any large-scale national survey such as the National
Health and Nutrition Examination Survey (Murphy, 2003). To date, few
studies have occurred in this region (Paulino et al., 2008). The
Children’s Healthy Living Program (CHL) for Remote Underserved
Minority Populations in the Pacific Region represents the first attempt

to begin investigating the dietary intakes of children residing across this
area. Therefore, a major emphasis was placed on enhancing the dietary
assessment methods. In an effort to make identification of processed
and ready-to-eat foods easier, a number of research groups have
encouraged study participants to collect food wrappers, labels, and
packages (WLP) from foods consumed and recorded in their diet
records (Stephen et al., 2013; Rosario et al., 2012; Roberts et al.,
2016; Flynn et al., 2011). Although not objectively assessed, asking
participants to provide these items has been reported to assist with the
identification of portion sizes of foods eaten and to improve the
accuracy of the dietary information obtained. Parents/caregivers of
children in the CHL study were encouraged to collect WLP associated
with their child’s intake to complement data from dietary records (DR).
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The aim of collecting the WLP was to provide data entry staff additional
information to assist food matching when entering dietary data. The
primary aim of this study was to describe the differences in dietary
outcomes based on the provision of WLP among children 2–8 years
participating in CHL. Since WLP are often associated with ultra-
processed foods, we hypothesized differences in intakes of energy,
sodium, sugar, and common fortification ingredients might emerge. A
secondary aim was to describe the characteristics of the participants
who provided WLP.

2. Methods

2.1. Study design and sample

The CHL project is a partnership among remote Pacific states and
other jurisdictions affiliated with the United States including: Alaska,
American Samoa (AS), Commonwealth of the Northern Mariana Islands
(CNMI), Guam, Federated States of Micronesia, Hawai‘i, Palau, and the
Republic of the Marshall Islands. Five of these jurisdictions were
selected to participate in an 18-month community randomized envir-
onmental intervention trial focused on preventing early childhood
obesity by promoting healthy eating patterns and physical activity in
young children. In AS, CNMI, Guam, and Hawai‘i four communities
were selected, while two communities were selected in Alaska due to
large distances between sites (Wilken et al., 2013). Recruitment goals
were a minimum of 150–180 children with evaluable anthropometry
measures and 100 DR per community. This allowed for a manageable
workload as the children recruited at community events did not require
a follow-up visit. Children recruited at schools (e.g. kindergarten
classes, Head Start programs) were preferentially approached for
completing the DR as the teacher could be a point of contact for the
follow-up needed to schedule return of the DR (Wilken et al., 2013). A
cross-sectional sample of children aged 2–8 years in each of the
intervention trial communities was assessed for outcomes at baseline
and at 24 months. Participant-based measures included demographics,
anthropometry, diet, physical activity, sleep, and acanthosis nigricans.
This analysis includes only data from the baseline data collection in the
4 jurisdictions including WLP, i.e. CNMI, Guam, Hawai‘i, and Alaska;
and the DR that were processed through data cleaning at the time of
this report (95% of total).

2.2. Dietary records

DRs reported by a surrogate (either a parent or caregiver) were used
to assess the energy, nutrient and food group intakes of the children.
The design and methods used for the DRs were adapted from previous
studies (Fialkowski et al., 2010; Novotny et al., 2013). In CHL, the DR
was referred to as a food and activity log (FAL), which was a DR
combined with an activity log in an easy-to-carry booklet. Parents/
caregivers were instructed to complete the FAL for their children on
two randomly assigned non-consecutive days, which included all days
of the week. Based on recommendations from Bolland et al. (1990),
techniques were used to improve the accuracy of the information
recorded in the FAL. All field staff received instruction and a manual for
training parents/caregivers to manage DRs and reviewing the DRs with
parents/caregivers upon return. The training session for the parent/
caregivers in record keeping techniques was complemented with food
models, service ware, and utensils. Parents/caregivers were encouraged
to ask for assistance from other caretakers or teachers, as appropriate.
All parents/caregivers were provided with a tool kit of calibrated
utensils (i.e. measuring cups and spoons). Each FAL and Ziploc® (Racine
WI) bag for the WLP were pre-labeled with each child’s identification
number prior to distribution to the parents/caregivers. Research staff
reviewed the FAL with the parents during a second visit. The FAL was
reviewed for completeness of food entries, portion size estimation, food
preparation methods, and accuracy of recorded data.

2.3. Wrappers, labels, and packages (WLP) and school/day care menus

Parents/caregivers were encouraged to collect all food WLP and any
school/day care menus for both recording days. They were instructed
that a WLP was not a substitute for providing a brief description of the
food or beverage and amount consumed by the child on the FAL. When
the FAL and any accompanying WLP were returned (Fig. 1), staff
labeled each menu (if provided) and WLP with successive, pre-
numbered labels. After numbering all menus/WLP, staff recorded the
numbers next to the corresponding food(s)/beverage(s) in the FAL.
Once the menus/WLP were organized, labeled, and recorded in the
FAL, they were placed against a black poster board in the successive
number sequence and images were taken and saved (Fig. 2). This
process allowed the staff to discard the menus/WLP. Data entry staff
used the images to supplement the information in the FAL. For the
purposes of this paper, WLP includes menus, however no analysis by
WLP alone or menus alone was done.

2.4. The pacific tracker 3 and dietary data entry

The Pacific Tracker 3 (PacTrac 3) is a web-based application that is
a modification of the MyPyramid Tracker developed by the US
Department of Agriculture’s Center for Nutrition Policy and
Promotion (Martin et al., 2008). All dietary data from the FALs were
entered using PacTrac 3. Quality control training was implemented to
standardize the dietary data entry. Standardized FALs were created
which contained known errors emphasizing common issues encoun-
tered during dietary data entry. Prior to entering any participant data,
staff had to receive a passing score on a minimum of three of the
standardized FALs using the PacTrac 3 application. Among the 4
jurisdictions, 37 individuals passed the dietary data entry quality
control and these trained staff entered all dietary data into PacTrac 3.
After the first data entry at the jurisdiction sites, the FALs were sent to
the Nutrition Support Shared Resource at the University of Hawai‘i
Cancer Center for second review and data entry correction, as needed.
Data from the PacTrac 3 were used to calculate food group, energy, and
nutrient intakes using a food composition database developed by the
University of Hawai‘i Cancer Center for use in the Pacific region
(Murphy et al., 2006; Martin et al., 2008).

2.5. Anthropometry

Trained research staff completed measurements of weight and
height (Li et al., 2016). Children wore lightweight clothing and were

Fig. 1. Example of a participant’s array of a school menu and wrappers, labels, and
packages (WLP) provided by parents completing dietary records for two days. Also shown
are a Food and Activity Log and Ziploc® bag.
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requested to wear no shoes and empty their pockets. Height was
measured to the nearest 0.1 cm using portable stadiometers (Perspec-
tive Enterprises, PE-AIM-101; Portage, MI). Weight was measured to
the nearest 0.1 kg using portable scales (Seca Model 876; Chino, CA).
Every child’s weight and height was measured at least three times by
each measurer. If no two measurements were within two units (e.g.
0.2 kg for weight and 0.2 cm for height), the CHL staff member
repeated the measurements until there were at least two measurements
within two units. These measures were used to compute body mass
index (BMI) as weight (kg)/height (m)2.

2.6. Statistical analysis

The Statistical Package for the Social Sciences version 23 (SPSS,
Inc., Chicago, IL, USA) was used to carry out all statistical analyses.
Descriptive analysis was conducted to describe the population’s char-
acteristics. Normal probability plots indicated no variables required
transformation. Anthropometric measures outside of the ranges for
weight, height or BMI on the Centers for Disease Control growth charts
for children aged 2 years and older in the US were removed (National
Center for Health Statistics, accessed 2016). Cross tabulations and chi-
square tests were used to investigate the differences between catego-
rical variables. The t-test for independent samples was used to
investigate differences between continuous variables. Multiple linear
regression with the dietary components as the dependent variable and
WLP (yes or no) as the primary independent variable was conducted.
Confounding variables examined as indicator variables in the regression

models included education (high school graduate or less and post high
school education), location (Hawai‘i, Guam, Alaska and CNMI), receipt
of food assistance through the Supplemental Nutrition Assistance
Program (SNAP) and/or the Supplemental Nutrition Assistance Pro-
gram for Women, Infants and Children (WIC) in the previous 12 months
(yes/no), sex (boy, girl), and age (2–5 y, 6–8 y). Quantitative
confounding variables were BMI or total energy (kcal). Total energy
was also a primary dependent variable, thus adjusted for BMI. If the
adjusted results for the non-energy variables were the same for total
energy or BMI in the model, results using BMI were preferentially
displayed to allow comparisons. Results were considered significant at
P < 0.05.

3. Results

Across the four jurisdictions, the initial sample consisted of 3386
children. Among the children with a completed DR, 2.1% of the sample
was missing information on the confounders. Among the children that
did not have a completed DR, 2.8% of the sample was missing these
variables. After exclusions for missing confounders, the total sample
was 3304. Of these children, 1868 (56.5%) had a DR that was entered
and checked. A higher proportion of the 6–8 yr olds (733/1134 or 65%)
completed DRs than the 2–5 yr olds (1135/2170 or 52%)
(P < 0.0001). Parents/caregivers with a post high school education
were less likely to complete a DR than those with a high school
education or less (51% compared to 61%, P < 0.0001). Those families
receiving food assistance (P < 0.0001) and families where the parent/
caregiver were not employed (P= 0.002) were more likely to complete
a DR. Guam had a significantly higher proportion of participants
completing DRs compared to other jurisdictions. Sex and BMI of the
child did not differ between participants who did and did not provide
DRs.

Characteristics of the children and parents/caregivers who com-
pleted DRs are shown in Table 1. Only 27% of the DRs returned
included WLP. Children from Guam had a significantly higher propor-
tion of WLP compared with other locations. There was no significant
difference in sex, age, weight, height or BMI of children who did and
did not provide WLP. A higher proportion of the parents/caregivers
with a post-high school education provided WLP compared to parents
with a high school education or less. Those receiving food assistance in
the previous 12 months were less likely to provide WLP than parents
receiving no food assistance. No significant differences in the propor-
tion of WLP provided were seen between employed and unemployed
parents/caregivers.

Table 2 presents the results of the mean difference (group with WLP
minus group without WLP) in intakes of total energy, fat, saturated fat,
added sugar and sodium between children with WLP and children
without WLP. Among the 4 jurisdictions, those who provided WLP had
significantly higher recorded intakes of total energy, total fat, saturated
fat, added sugar and sodium compared to those who did not provide
WLP, after adjustment for covariates. Differences in nutrients covered
under the standards of identity as vehicles for fortification of cereal
flours, bakery and macaroni products and common voluntary nutrient
additives were examined as these are commonly distributed via
packaged foods. There were no differences between those children
with WLP and children without WLP for thiamin, riboflavin, niacin,
folate, and calcium. Iron (P= 0.031) and vitamin C (P= 0.012) were
significantly higher among the children without WLP compared to the
children with WLP (data not shown); the opposite of the hypothesized
difference. There were no differences in the recording of sugar-
sweetened beverages (SSB) between those who provided WLP and
those who did not provide WLP.

Of the 498 participants providing WLP, data regarding the number
of WLP were available for 480 (96%). The number of WLP provided by
participants ranged from 1 to 23. Those with the number of WLP known
were divided into tertiles (group 1 = 1-2 WLP, group 2 = 3-4 WLP, and

Fig. 2. Example of images to capture the front (image #3) and back (image #4) of
wrappers, labels, and packages (WLP) provided by parents completing dietary records for
two days. These images represent WLP items #2 through #6 by child ID number.
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group 3 = ≥5 WLP). The mean total energy intake for group 1 was
1652 kcal, for group 2 was 1706 kcal, and for group 3 was 1807 kcal
(P = 0.023). Figs. 3 and 4 show the total energy and the added sugar
difference, respectively, between children grouped by tertile numbers
of WLP provided after adjustment for confounding variables. For both
energy and sugar intakes, the differences were significantly greater for
the highest tertile compared to the lowest tertile (P= 0.001 for both).
This pattern was not observed for other dietary outcomes.

4. Discussion

Among the 4 jurisdictions included in this analysis, some important
differences in dietary outcomes were observed between those who
provided WLP and those who did not. As hypothesized, there were
significantly higher intakes of total energy, fat, saturated fat, added

sugar, and sodium among those providing WLP as compared to those
without, after adjustment for covariates. Although iron and vitamin C
were statistically significantly lower in the WLP group compared to the
no WLP group, no differences were seen for thiamin, riboflavin, niacin,
folate, and calcium. Since WLP are primarily associated with ultra-
processed foods (Lv et al., 2011; Martinez Steele et al., 2016), it was
hypothesized that differences in sodium, sugar and other commonly
added ingredients might emerge between the two groups. The higher
amounts of total energy, fat, saturated fat, added sugar and sodium
observed in the WLP group suggest asking participants to provide WLP
enhanced the dietary intake data. Additionally, the finding that total
energy, fat, and added sugar intakes were positively associated with the
number of WLP provided suggesting WLP may improve the detail of the
dietary information obtained. There was no significant difference
between the weight, height, BMI or sex of children with and without
WLP. Parents/caregivers of older children (6–8 yrs) were slightly more
likely to provide WLP than the parents/caregivers of younger children.
The parents/caregivers providing WLPs were more likely to have higher
education and income and were less likely to have received financial
assistance in the previous 12 months than parents that did not provide
WLP. Finally, no significant differences in the proportion of WLP
provided were seen between employed and unemployed parents/
caregivers.

Provision of WLP by participants in the CHL intervention study may
have enhanced the dietary intake data in a number of ways. One
possibility is that the presence of WLP during the review of the DR with
parents assisted research staff to obtain additional details on the
serving/portion size of foods. For example, if a wrapper of a loaf of
bread was provided, this may have given staff the opportunity to ask
about the quantity of bread consumed if this had not already been
documented by the parent/caregiver on the FAL. In addition, it may
have prompted further probing regarding what was consumed with the
bread e.g. did the child have additional condiments (jam/butter) or
meat (chicken/ham). Another possibility is that coding errors
(Greenfield and Southgate, 2003; Maclntyre, 2009) associated with
the conversion of food consumption data into nutrient intake data were
reduced because CHL data entry staff had access to WLP during the
entry process. Undertaking a computerized dietary analysis involves
reading and interpreting the dietary record, selecting and entering the
best-fit item from the available choices in the database, and quantifying
the amount of each food or beverage (Webster et al., 2010). Each of
these steps can introduce error or variability in the estimation of energy
and nutrient intake (Braakhuis et al., 2003). Even though modern
databases contain information on a large number of foods it is not
possible to maintain a database that incorporates all foods consumed by
a population. Major changes in the food supply add to the difficulties
encountered with estimating calculated nutrient intakes (Sevenhuysen,
accessed 2016). The presence of the WLP during data entry may have

Table 1
Characteristics of children (2–8 y) from the Children’s Healthy Living Program with a
parent/caregiver completed dietary record by the provision of food wrappers, labels, and
packages (WLP), n = 1868.

Yes WLP No WLP P-value1

Location n (%)2 n (%)2 0.000
Alaska 16 (6) 254 (94)
CNMI 66 (13) 454 (87)
Guam 268 (41) 383 (59)
Hawaíi 148 (35) 279 (65)

Total 498 (27) 1370 (73)

Sex 0.840
Boy 256 (27) 697 (73)
Girl 242 (26) 673 (74)

Total 498 (27) 1370 (73)

Age Group, years 0.059
2–5 285 (25) 850 (75)
6–8 213 (29) 520 (71)

Total 498 (27) 1370 (73)

Education3 0.008
High school graduate or less 271 (24) 839 (76)
Post high school education 227 (30) 531 (70)

Total 498 (27) 1370 (73)

Income3 0.001
<$35,000 260 (25) 790 (75)
$35,000 to> $75,000 152 (33) 308 (67)

Total 412 (27) 1098 (73)

Employment status3 0.159
Employed 418 (27) 1111 (73)
Unemployed 80 (24) 259 (76)

Total 498 (27) 1370 (73)

Food assistance in past 12 mo3 0.017
No 142 (31) 317 (69)
Yes 356 (25) 1053 (75)

Total 498 (27) 1370 (73)

Yes WLP4 No WLP P-value
Mean ± standard deviation

Weight (kg)
2–5 years (n = 1135) 17.6 ± 4.7 17.4 ± 3.9 0.595
6–8 years (n = 733) 26.6 ± 8.4 26.2 ± 7.6 0.626

Height (cm)
2–5 years (n = 1135) 102.8 ± 9.1 102.8 ± 8.7 0.939
6–8 years (n = 733) 121.7 ± 8.5 121.5 ± 7.9 0.769

BMI (kg/m2)
2–5 years (n = 1135) 16.4 ± 2.3 16.3 ± 1.9 0.537
6–8 years (n = 733) 17.6 ± 4.0 17.5 ± 3.4 0.699

1 P-value from chi-square for categorical variables and t-test for quantitative variables.
2 Percentages may not add up due to rounding.
3 Refers to the parent/caregiver.
4 Yes WLP, n = 285 for 2–5 years and n = 213 for 6–8 years; No WLP, n = 850 for 2–5

years and n = 520 for 6–8 years.

Table 2
Mean and differences in dietary intakes by provision of food wrappers, labels, and
packages (WLP) among children (2–8 y) from the Children’s Healthy Living Program
(n = 1370 provided no WLP, n = 498 provided WLP).

Yes WLP No WLP Mean difference1 (95%
CI2)

P-value

Mean ± Standard error1

Energy (kcal) 1666 ± 35 1598 ± 30 67.6 (5.5, 129.6) 0.033
Total Fat (g) 62 ± 1.64 58 ± 1.42 3.3 (0.4, 6.2) 0.026
Saturated Fat

(g)
23 ± 0.60 21 ± 0.52 1.5 (0.4, 2.5) 0.007

Added sugar
(tsp)

14 ± 0.45 13 ± 0.39 1.1 (0.3, 1.9) 0.006

Sodium (mg) 2533 ± 73 2314 ± 63 218.9 (89.5, 348.3) 0.001

1 Mean and differences (WLP – no WLP), adjusted for sex, age, body mass index,
location, education and financial assistance for food.

2 CI = confidence interval.
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assisted staff with interpretation of unclear or misspelled written details
on the DR. A staff member’s ability to choose the food code that best
matched the food/beverage reported in the DR was likely enhanced
with the additional information. For example, when coding yogurt, it is
likely that referring to the actual yogurt container/label enabled staff to
choose the most accurate type and flavor (e.g. full fat vs. low fat/plain
vs. fruit) from the available options in the food composition database.
This may have reduced the likelihood of underestimating the sugar/fat
content of the yogurt in this example, but this may have also been the
case for other foods/beverages recorded in the DR. As an example, the
sodium content contained in one biscuit can vary up to 200 mg
depending on the brand chosen (Center for Science in the Public
Interest, 2008). Collection of WLP by parents/caregivers may have
prompted them to give additional details in the DR regarding brand
information or quantity consumed.

A higher consumption of packaged/processed foods among children
in the WLP group compared with the no-WLP group cannot be excluded
as an explanation for the differences observed in dietary outcomes
between the two groups. Children in the no-WLP group may not have
had any WLP because they simply did not consume any packaged foods.
Even though this could be possible, it is unlikely considering major food
sources of energy, fat and added sugars for children have been found to
come from processed foods such as grain desserts (e.g. cakes, cookies,
donuts, pies), pizza, soda, fruit drinks, and candy (Reedy and Krebs-

Smith, 2010). Furthermore, our findings suggest that information about
undesirable foods that are commonly under-reported was better
captured in the WLP group by asking the participants to provide WLP.

According to Collins et al. (2013), assessing dietary intake in young
children is challenging due to factors such as foods and beverages
consumed outside the home. As a result, parents can be unreliable
reporters of their child’s out-of-home food intake (Livingstone et al.,
2004). In this study, in addition to WLP, parents/caregivers were asked
to collect school/day care menus in an attempt to obtain more
information on foods consumed at school or day care. We did not
specifically delineate foods from the WLP from foods on the menus
available for the children. Thus, the higher amounts of energy, fat,
added sugar and sodium in the WLP group may have resulted from
provision of these menus assisting with the out-of-home intake of
children in this group.

This study also found no significant difference between the propor-
tion of WLP among consumers of SSB compared with those who
consumed no SSB. This was surprising as many SSB marketed to
families with small children come in single serve pouches. On the
other hand, SSB are often sold in large volumes (Popkin and Hawkes,
2016) and it is possible that the large size of the container/packages
reduced the amount of WLP provided for this dietary outcome. There-
fore, in future studies when giving instructions on collecting WLP,
emphasis should be placed on the importance of providing these items.

Fig. 3. Total energy (kcal) differences1 by tertiles of food wrappers, labels, and packages (WLP) provided by parent/caregiver completed dietary records of children (2–8 y) from the
Children’s Healthy Living Program (n = 480).[footnote 1: Adjusted for sex, age, body mass index, location, education and financial assistance for food.]

Fig. 4. Total added sugar (tsp) differences1 by tertiles of food wrappers, labels, and packages (WLP) provided by parent/caregiver completed dietary records of children (2–8 y) from the
Children’s Healthy Living Program (n = 480).[footnote 1: Adjusted for sex, age, body mass index, location, education and financial assistance for food.]
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As an alternative to providing the bottle or package, participants could
be encouraged to take digital images of the wrapper or label on the SSB
(Aflague et al., 2015).

Previous studies have shown an association between higher con-
sumption of processed food and lower income households (Gutierrez
et al., 2012; Aquino and Philippi, 2002; Saldiva et al., 2014). Based on
this association, a higher percentage of WLP among children of parents/
caregivers in the low-income group was expected. However, parents/
caregivers providing WLP were more likely to have a higher income
than parents not providing WLP. One could speculate that differences in
food purchasing decisions resulted in the differences in WLP provision
between the two groups. A number of studies have found that food
prices weigh more heavily on purchase decisions made by low-income
groups (Dachner et al., 2010; Dowler, 1997; Wiig and Smith, 2009).
Supermarkets regularly offer discounts on larger packaged foods such
as breakfast cereals, frozen foods, canned products, biscuits, juices and
carbonated drinks (Zachary et al., 2013). Due to financial constraints,
parents/caregivers in the low-income group may have been more likely
to buy larger size packaged items compared with those in the higher
income group. Providing the wrapper/label of larger sized items may
have been more difficult because one could assume they take longer to
finish and were less likely to be empty. Some examples of these larger
sized items include frozen ‘family sized’ packs of chicken nuggets/fish
sticks/French fries. These packs give multiple servings and the pack
itself acts as the storage container for the food. Providing the package/
wrapper from these larger sized items would require the parent/
caregiver to transfer any remaining food into another food container.
This is a burdensome task and would require high levels of motivation.
To overcome this barrier in future studies, particularly in low-income
groups, participants could be encouraged to take digital images of these
larger wrappers/packages (Aflague et al., 2015).

This study found no difference in weight, height or BMI of the
children with WLP compared to no WLP. Previous studies have found
that higher body fatness/BMI is associated with under-reporting of
dietary intake in children, particularly the intake of sweet and fatty
foods (Baxter et al., 2006). Our finding that BMI does not affect parental
provision of WLP is encouraging. This suggests that asking participants
to provide WLP has the potential to provide information on foods that
are usually under-reported in children with higher body fatness/BMI.

An unexpected finding was that parents/caregivers providing WLP
were more likely to have higher education than parents that did not
provide WLP. Given that WLP are associated with foods that are high in
fat or sugar, the expectation was that a higher number of WLP would be
provided by children of parents with lower educational levels. This
probability was largely based on evidence that has shown a strong
association between parental education level and frequency of chil-
dren’s consumption of high fat and high sugar food products, as
described by Fernandez-Alvira et al. (2013). However, in this study,
parents/caregivers with lower levels of education provided fewer WLP
than parents/caregivers with higher levels of education. This observa-
tion may be due to differences in nutrition label use and/or compre-
hension of nutrition label content between the two groups. Parents with
less education are more likely to be classified as having low health
literacy (Yin et al., 2009) and nutrition label use was found to be lower
among parents with low health literacy skills (Speirs et al., 2012). In
addition, comprehension of nutrition labels was found to be lower
among those with lower education and income (Rothman et al., 2006;
Sinclair et al., 2013). Therefore, parents/caregivers with less education
may have perceived the task of collecting WLP more challenging if they
didn’t usually use or consult food labels/wrappers. Additionally, if
nutrition label comprehension was poor in this group they may have
underappreciated the dietary information derived from WLP and thus
may have been less motivated to collect them.

The primary limitation of this study is that it is a secondary analysis
of data collected for the CHL intervention study and the study wasn’t
specifically designed to assess if WLP enhances the collection of dietary

data in children. Other limitations include missing income data.
Thusthis important variable was not in the regression models examin-
ing the relationship between WLP and dietary outcomes. Therefore, it is
uncertain whether the differences observed were because of a true
difference between the groups or because of some confounder that
wasn’t included, such as income. Another limitation is that the results
only apply to 4 out of the 5 jurisdictions involved in the CHL
intervention study. Additionally, there were variations in the dietary
outcomes within the jurisdictions that were included, which may have
influenced results despite adjustment for jurisdiction. Furthermore,
dietary data coding and entry is an expensive and labor-intensive aspect
of nutrient analysis. Data on the differences in the amount of time
required for data entry staff to enter DRs with WLP versus DRs without
WLP were not available. This information would be valuable to assist
future studies in balancing the costs and benefits of collecting WLP.
Finally, it is unknown if the information gained from the WLP was the
contributor to enhanced information or if WLP represent a marker for
more conscientious reporters.

5. Conclusion

To our knowledge, this is the first study to describe differences in
dietary outcomes based on the provision of WLP among children 2–8
yrs from the US Affiliated Pacific. The results of this study suggest that
the accuracy of dietary data may be improved if study participants are
asked to collect WLP. They can be used as an aid for probing for
additional details about foods/beverages consumed during reviews of
DRs. WLP may assist dietary data entry staff with interpretation
difficulties associated with DRs by better informing staff when choosing
food codes from nutrient databases that best match foods/beverages
recorded. Furthermore, this is the first study to describe the character-
istics of the children who provided WLP and the characteristics of the
parents/caregivers who included WLP. The description of these char-
acteristics may inform future researchers about the types of participants
receptive to providing WLP. Conversely, the results draw attention to
those participants in need of more encouragement/assistance to collect
WLP.

Future research is needed to directly address whether or not the use
of WLP augments participants’ recording of dietary intake, improves
staff review of dietary records, reduces the errors associated with
selecting the best food matches, or enhances portion size estimation.
Additional investigation of the cost and length of time associated with
using WLP as a tool to enhance dietary intake data are also needed.
Whether or not their use reduces the amount of the time spent entering
food consumption data would also be useful to observe.

Accurate and reliable estimation of nutritional intake in children is
central to identifying food intake patterns and eating behaviors that are
associated with unhealthy weight and weight gain over time. This
information is needed to ensure that appropriate intervention messages
and behavioral targets for obesity prevention are developed. However,
dietary intake is difficult to measure, particularly in children, and no
one method will assess dietary exposure precisely. Despite this,
continued efforts to improve the accuracy of dietary intake data are
needed to increase the credibility and utility of findings from nutrition
epidemiological studies. The findings from this study suggest that the
accuracy of dietary data may be improved if study participants are
asked to collect WLP. In particular, the findings indicate that the intake
of energy, fat, added sugar and sodium derived from processed foods
and foods consumed outside the home were better captured in children
who had WLP.

Acknowledgements

The support of the Agriculture and Food Research Initiative Grant
no 2011-68001-30335 from the USDA National Institute of Food and
Agricultural Science Enhancement Coordinated Agricultural Program

K.M. Yonemori et al. Journal of Food Composition and Analysis 64 (2017) 112–118

117



who funded the CHL Program is also acknowledged and the National
Cancer Institute P30 CA071789.

References

Aflague, T.F., Boushey, C.J., Guerrero, R.T., Ahmad, Z., Kerr, D.A., Delp, E.J., 2015.
Feasibility and use of the mobile food record for capturing eating occasions among
children ages 3–10 years in Guam. Nutrients 7, 4403–4415.

Aquino, R.C., Philippi, S.T., 2002. Association of children's consumption of processed
foods and family income in the city of São Paulo, Brazil. Rev. Saude Publica 36,
655–660.

Baxter, S.D., Smith, A.F., Nichols, M.D., Guinn, C.H., Hardin, J.W., 2006. Children’s
dietary reporting accuracy over multiple 24-hour recalls varies by body mass index
category. Nutr. Res. 26, 241–248.

Bolland, J.E., Ward, J.Y., Bolland, T.W., 1990. Improved accuracy of estimating food
quantities up to 4 weeks after training. J. Am. Diet. Assoc. 90, 1402–1407.

Braakhuis, A.J., Meredith, K., Cox, G.R., Hopkins, W.G., Burke, L.M., 2003. Variability in
estimation of self-reported dietary intake data from elite athletes resulting from
coding by different sports dietitians. Int. J. Sport Nutr. Exercise Metab. 13, 152–165.

Center for Science in the Public Interest (CSPI), 2008. Salt Assault: Brand-Name
Comparisons of Processed Foods, 2nd ed. Center for Science in the Public Interest,
Washington, DC, USA.

Collins, C.E., Burrows, T.L., Truby, H., Morgan, P.J., Wright, I.M.R., Davies, P.S.W.,
Callister, R., 2013. Comparison of energy intake in toddlers assessed by food
frequency questionnaire and total energy expenditure measured by the doubly
labeled water method. J. Acad. Nutr. Diet. 113, 459–463.

Dachner, N., Ricciuto, L., Kirkpatrick, S.I., Tarasuk, V., 2010. Food purchasing and food
insecurity among low-income families in Toronto. Can. J. Diet. Pract. Res. 71,
e50–e56.

Dowler, E., 1997. Budgeting for food on a low income in the UK: the case of lone-parent
families. Food Policy 22, 405–417.

Fernandez-Alvira, J.M., Mouratidou, T., Bammann, K., Hebestreit, A., Barba, G., Sieri, S.,
Reisch, L., Eiben, G., Hadjigeorgiou, C., Kovacs, E., Huybrechts, I., Moreno, L.A.,
2013. Parental education and frequency of food consumption in European children:
the IDEFICS study. Public Health Nutr. 16, 487–498.

Fialkowski, M.K., McCrory, M.A., Roberts, S.M., Tracy, J.K., Grattan, L.M., Boushey, C.J.,
2010. Evaluation of dietary assessment tools used to assess the diet of adults
participating in the Communities Advancing the Studies of Tribal Nations Across the
Lifespan (CoASTAL) cohort. J. Am. Diet. Assoc. 110, 65–73.

Flynn, A., Walton, J., Gibney, M., Nugent, A., McNulty, B., 2011. National Adult Nutrition
Survey: Summary Report. (Retrieved April 28, 2016 from: http://www.ucd.ie/
t4cms/IUNA%20summaryreport_final.pdf).

Greenfield, H., Southgate, D.A.T., 2003. Food Composition Data: Production,
Management and Use, 2nd ed. . pp.194, Retrieved April 28, 2016 from: http://www.
fao.org/3/a-y4705e.pdf.

Gutierrez, O.M., Katz, R., Peralta, C.A., de Boer, I.H., Siscovick, D., Wolf, M., Diez Roux,
A., Kestenbaum, B., Nettleton, J.A., Ix, J.H., 2012. Associations of socioeconomic
status and processed food intake with serum phosphorus in community-living adults:
the Multi-Ethnic Study of Atherosclerosis (MESA). J. Renal Nutr. 22, 480–489.

Hawley, N.L., McGarvey, S.T., 2015. Obesity and diabetes in Pacific Islanders: the current
burden and the need for urgent action. Curr. Diabetes Rep. 15, 29.

Li, F., Wilkens, L.R., Novotny, R., Fialkowski, M.K., Paulino, Y.C., Nelson, R., Bersamin,
A., Martin, U., Deenik, J., Boushey, C.J., 2016. Anthropometric measurement
standardization in the US-affiliated pacific: report from the children’s healthy living
program. Am. J. Hum. Biol. 28, 364–371.

Livingstone, M.B.E., Robson, P.J., Wallace, J.M.W., 2004. Issues in dietary intake
assessment of children and adolescents. Br. J. Nutr. 92 (2), S213–S222.

Lv, J., Chen, Y., Wamg, S., Liu, Q., Ren, Y., Karrar, S., 2011. A survey of nutrition labels
and fats, sugars, and sodium ingredients in commercial packaged foods in Hangzhou,
China. Public Health Rep. 126, 116–122.

Maclntyre, U.E., 2009. Measuring food intake. In: Gibney, M.J., Lanham-New, S.A.,
Cassidy, A., Vorster, H.H. (Eds.), Introduction to Human Nutrition, 2nd ed. Oxford
Wiley-Blackwell, United Kingdom, pp. 238–275.

Martin, C.L., Murphy, S.P., Leon Guerrero, R.T., Davison, N., Jung, Y.O., Novotny, R.,
2008. The Pacific Tracker (PacTrac): Development of a dietary assessment instrument

for the Pacific. J. Food Compos. Anal. 21 (2), S103–S108.
Martinez Steele, E., Baraldi, L.G., Louzada, M.L., Moubarac, J.C., Mozaffarian, D.,

Monteiro, C.A., 2016. Ultra-processed foods and added sugars in the US diet:
evidence from a nationally representative cross-sectional study. Br. Med. J. Open 6,
e009892.

Murphy, S., Blitz, C., Novotny, R., 2006. Pacific Tracker (PacTrac): an interactive dietary
assessment program at the CRCH website. Hawaii Med. J. 65, 175–178.

Murphy, S., 2003. Collection and analysis of intake data from the integrated survey. J.
Nutr. 133, 585S–589S.

National Center for Health Statistics, 2016. Centers for Disease Control and Prevention,
Growth Charts. (Retrieved April 28, 2016 from: http://www.cdc.gov/
growthcharts/).

Novotny, R., Nigg, C., McGlone, K., Renda, G., Jung, N., Matsunaga, M., Karanja, N.,
2013. Pacific Tracker 2 – expert system (PacTrac2-ES) behavioural assessment and
intervention tool for the Pacific Kids DASH for Health (PacDASH) study. Food Chem.
140, 471–477.

Paulino, Y.C., Coleman, P., Davison, N.H., Lee, S.K., Camacho, T.B., Tenorio, L.F.,
Murphy, S.P., Novotny, R., 2008. Nutritional characteristics and body mass index of
children in the Commonwealth of the Northern Mariana Islands. J. Am. Diet. Assoc.
108, 2100–2104.

Popkin, B.M., Hawkes, C., 2016. Sweetening of the global diet, particularly beverages:
patterns, trends: and policy responses. Lancet Diabetes Endocrinol. 4, 174–186.

Reedy, J., Krebs-Smith, S.M., 2010. Dietary sources of energy, solid fats: and added sugars
among children and adolescents in the United States. J. Am. Diet. Assoc. 110,
1477–1484.

Roberts, C., Stickely, E., Ziauddeen, N., Nicholson, S., Steer, T., 2016. National Diet and
Nutrition Survey: Appendix A Dietary Data Collection and Editing. (Retrieved April
28, 2016 from: https://www.food.gov.uk/sites/default/files/ndns-appendix-a.pdf).

Rosario, R., Araujo, A., Oliveira, B., Padrao, P., Lopes, O., Teixeira, V., Moreira, A.,
Barros, R., Pereira, B., Moreira, P., 2012. The impact of an intervention taught by
trained teachers on childhood fruit and vegetable intake: a randomized trial. J. Obes.
2012, 342138.

Rothman, R.L., Housam, R., Weiss, H., Davis, D., Gregory, R., Gebretsadik, T., Shintani,
A., Elasy, T.A., 2006. Patient understanding of food labels: the role of literacy and
numeracy. Am. J. Prev. Med. 31, 391–398.

Saldiva, S.R., Venancio, S.I., de Santana, A.C., da Santana Castro, A.L., Escuder, M.M.,
Giugliani, E.R., 2014. The consumption of unhealthy foods by Brazilian children is
influenced by their mother's educational level. Nutr. J. 13, 33.

Sevenhuysen, G.P., 2016. Food Composition Databases: Current Problems and Solutions.
FAO Corporate Document Repository(Retrieved April 28, 2016 from: http://www.
fao.org/docrep/v6000t/v6000t05.htm).

Sinclair, S., Hammond, D., Goodman, S., 2013. Sociodemographic differences in the
comprehension of nutritional labels on food products. J. Nutr. Educ. Behav. 45,
767–772.

Speirs, K.E., Messina, L.A., Munger, A.L., Grutzmacher, S.K., 2012. Health literacy and
nutrition behaviours among low-income adults. J. Health Care Poor Underserved 23,
1082–1091.

Stephen, A.M., Mak, T.N., Fitt, E., Nicholson, S., Roberts, C., Sommerville, J., 2013.
Innovations in national nutrition surveys. Proc. Nutr. Soc. 72, 77–88.

Webster, J.L., Dunford, E.K., Neal, B.C., 2010. A systematic survey of the sodium contents
of processed foods. Am. J. Clin. Nutr. 91, 413–420.

Wiig, K., Smith, C., 2009. The art of grocery shopping on a food stamp budget: factors
influencing the food choices of low-income women as they try to make ends meet.
Public Health Nutr. 12, 1726–1734.

Wilken, L.R., Novotny, R., Fialkowski, M.K., Boushey, C.J., Nigg, C., Paulino, Y.,
Bersamin, R., Leon Guerrero, R., Vargo, D., Kim, J., Deenik, J., 2013. Children's
Healthy Living (CHL) Program for remote underserved minority populations in the
Pacific region: rationale and design of a community randomized trial to prevent early
childhood obesity. BioMed Cent. Public Health 13, 944.

Yin, H.S., Johnson, M., Mendelsohn, A.L., Abrams, M.A., Sanders, L.M., Dreyer, B.P.,
2009. The health Literacy of parents in the United States: a nationally representative
study. Pediatrics 124 (Suppl. 3), S289–98.

Zachary, D.A., Palmer, A.M., Beckham, S.W., Surkan, P.J., 2013. A framework for
understanding grocery purchasing in a low-income urban environment. Qual. Health
Res. 23, 665–678.

K.M. Yonemori et al. Journal of Food Composition and Analysis 64 (2017) 112–118

118

http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0005
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0005
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0005
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0010
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0010
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0010
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0015
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0015
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0015
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0020
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0020
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0025
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0025
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0025
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0030
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0030
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0030
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0035
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0035
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0035
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0035
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0040
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0040
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0040
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0045
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0045
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0050
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0050
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0050
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0050
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0055
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0055
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0055
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0055
http://www.ucd.ie/t4cms/IUNA%20summaryreport_final.pdf
http://www.ucd.ie/t4cms/IUNA%20summaryreport_final.pdf
http://www.fao.org/3/a-y4705e.pdf
http://www.fao.org/3/a-y4705e.pdf
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0070
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0070
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0070
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0070
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0075
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0075
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0080
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0080
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0080
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0080
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0085
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0085
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0090
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0090
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0090
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0095
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0095
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0095
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0100
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0100
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0100
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0105
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0105
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0105
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0105
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0110
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0110
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0115
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0115
http://www.cdc.gov/growthcharts/
http://www.cdc.gov/growthcharts/
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0125
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0125
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0125
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0125
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0130
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0130
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0130
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0130
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0135
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0135
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0140
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0140
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0140
https://www.food.gov.uk/sites/default/files/ndns-appendix-a.pdf
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0150
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0150
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0150
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0150
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0155
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0155
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0155
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0160
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0160
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0160
http://www.fao.org/docrep/v6000t/v6000t05.htm
http://www.fao.org/docrep/v6000t/v6000t05.htm
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0170
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0170
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0170
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0175
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0175
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0175
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0180
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0180
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0185
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0185
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0190
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0190
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0190
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0195
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0195
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0195
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0195
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0195
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0200
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0200
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0200
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0205
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0205
http://refhub.elsevier.com/S0889-1575(17)30110-2/sbref0205

	Collecting wrappers, labels, and packages to enhance accuracy of food records among children 2–8 years in the Pacific region: Children’s Healthy Living Program (CHL)
	Introduction
	Methods
	Study design and sample
	Dietary records
	Wrappers, labels, and packages (WLP) and school/day care menus
	The pacific tracker 3 and dietary data entry
	Anthropometry
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References




