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Abstract

Introduction: Overweight and obesity is growing
drastically worldwide, with increasing portion sizes of
processed food identified as one of the contributing factors.
To date there has been no research looking at the reported
serving sizes of Costa Rican processed foods. The aim of
this study was to compare the reported serving sizes on
nutritional labels of packaged food products available in
Costa Rica with the recommendations established in the
Central American Regulation.

Materials and methods: Information on reported serving
sizes (g) was obtained from the nutrition label of
“processed food” packages using established methodology.
Fifteen food categories were included. Means (g) and
medians (g) were calculated. Homogeneity of variances
(Levine’s test p<0.05) and Welch ANOVA test were used
for comparison of means and Brown-Forsythe’s test for
medians of unequal variances. Comparisons between
groups were made by the coefficient of variation value. A p
value of <0.05 was deemed statistically significant.

Results: Data were collected for 2600 products, of which
17% didn’t provide nutritional information. A huge
variability (p<0.05) in reported serving sizes was seen in

most food categories. Also, in 11 out of 15 categories,

products reported smaller serving sizes than the national
recommendation.

Conclusions: The variability in reported serving sizes in
processed food may lead to consumer confusion in
understanding nutritional labeling. Furthermore, serving
size recommendations in Costa Rica should be reviewed
and monitored on an ongoing basis. These results serve as a
baseline for government to establish the recommendations
for nutritional labeling more appropriate to the reality of the

shopping environment and less confusing to consumers.
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Introduction

The prevalence of overweight and obesity is increasing
drastically worldwide, including in the Americas [1]. Globally,
diets are changing significantly with a marked reduction in
consumption of unprocessed and home prepared foods that are
sources of essential fatty acids, antioxidants, vitamins, minerals
and proteins and increases in intakes of processed foods that are
high in refined carbohydrates, saturated fat and salt [2, 3]. This
“obesogenic” environment that includes among other things
increasing portion sizes, cheap prices and advertising of low
nutritional quality food, is one of the main factors contributing

to the current obesity pandemic [4-6].

Nutrition labeling is one of the main strategies used in public
health policies to promote healthy eating and consumer
awareness of what is in the foods that they are eating [7].
Previous research indicates that 67.8% of Costa Ricans adults
report reading food labels [8], and that this practice is correlated
with improved dietary patterns [9]. However, despite consumers
indicating that nutritional information is very important for
making healthier decisions when shopping for food, several
studies reveal that most consumers find it difficult to understand
and interpret food labels, particularly in estimating portion size
[10-12]. As rates of obesity and diet-related chronic disease
have continued to rise, some researchers propose that portion
sizes should be standardized to make it easier for consumers to

make healthy food choices [13].

Codex Alimentarius, led by Food Agriculture Organization and
World Health Organization (FAO/WHO), is the global
reference point for consumers, food producers and processors,
national food control agencies and the international food trade
in relation to food labeling standards,, While Codex
recommendations are for voluntary application by its members,
their standards serve as a basis for legislation in many countries,
including those in The Americas. In 1997 the government of
Costa Rica published the regulation RTCR 100: 1997
“Prepackaged food labeling” which was the homologated

version of the Codex standards for prepackaged food labeling
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[14]. This document was updated in 2010 with the help of
experts from Guatemala, El Salvador, Nicaragua and Honduras
in order to apply the regulation in all Central American
countries. As a result the document RTCA 67.04.60:10
“Nutritional labeling for prepackaged food for human
consumption” was published [15, 16]. However, the regulation
is still in its transition period until January 2015, allowing time
for the beverage industry to adjust their policies and processes

to the new labeling standards.

In Central America, the regulation established a non-mandatory
“portion size guide” based on the United States
recommendations, due to the lack of regional information
available. However, to date there has been no research in this
region examining whether packaged foods adhere to these
guidelines. The aim of this study was to compare the reported
serving sizes on nutritional labels of packaged food products
available in Costa Rica with the recommendations established in
the Central American Regulation for Nutritional Labeling of
pre-packed foods.

Materials and Methods

This study comprised a systematic survey of Costa Rican
processed foods, with the exception of minimally processed
food (as they are not main sources of sugar, sodium or saturated
fat) and alcoholic beverages. Data collection was done over a
four month period (May - August 2013) in one of the most
visited supermarket chain in Costa Rica.

Data collection

Information on reported serving sizes was obtained from the
nutrition label of all “processed food” packages (refers to foods
that have been altered from their natural state either for safety
reasons or for convenience) [17], sold in the most visited
supermarket in Costa Rica. Smartphone technology developed
by The George Institute for Global Health was used to collect
data, in line with the established methodology of the Global
Food Monitoring Group [17]. This methodology includes: 1)
Taking photographs of products labels; 2) Entering into The

Food Monitoring Group’s online content management system;
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3) Checking the data entry process by selecting a random
sample of entries and comparing the database information
against the original source (product photographs); 4) Food
categorization.

Food categorization

The food categories used in this study were based on the review

of the applicable scientific literature [18 - 21] and on the

Table.1 Reported serving sizes (g) of processed food by food category
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categorization system developed by the Global Food Monitoring
Group [22, 23]. Out of 17 food categories defined by the Global
protocol, 15 were included in this study that were known to
provide high levels of saturated fat, sugar, salt and energy
intakes in Costa Rica (Table 1) [24 - 27].

Food category N Mean Variance | SD Co?ff?cient of | Minimum | Maximum | Median
(9) variation (CV) (9) (9) (9)
Biscuits 214 27.5 129.5 114 0.4 3.0 100.0 27.0
Breads 58 42.8 598.0 24.5 0.6 7.0 125.0 40.9
Breakfast cereals 104 35.4 258.9 16.1 0.5 22.0 100.0 30.0
Cheese 114 37.5 1424.8 37.7 1.0 5.0 320.0 30.0
Cream and sour cream 20 30.5 325.7 18.0 0.6 4.0 100.0 30.0
Edible fats 42 14.6 16.2 4.0 0.3 12.0 32.0 14.0
Meat and meat products 106 72.3 1301.2 36.1 0.5 15.0 300.0 75.0
Milks 57 167.9 | 9565.6 97.8 0.6 23.0 263.0 257.5
Pasta and noodles 27 1116 | 7703.6 87.8 0.8 30.0 340.0 100.0
Pastries 98 53.6 3355.8 57.9 11 1.0 550.0 43.0
Snacks 189 29.1 2715 16.5 0.6 10.0 100.0 28.0
Sodas 64 277.9 | 5097.8 |71.399 0.3 237.0 624.0 255.0
Soups 93 104.6 | 7352.2 85.7 1.2 6.0 270.0 65.0
Sugary drinks 586 194.1 | 21204.3 | 145.6 0.8 1.0 1000.0 247.2
Yogurts 122 173.2 | 8899.4 94.3 0.5 50.0 773.0 150.0

Data analysis

The reported serving size of all products in grams was used for
analysis. For food categories like yogurt, milk, sodas and sugary
drinks, a density factor was applied to convert values in
milliliters to grams [28]. The mean (g) and median (g) serving
size were calculated for each food category and presented

alongside the minimum, the maximum and the Central

American recommendations for nutritional labeling [29]. We
tested homogeneity of variances by using Levine’s test to obtain
a single p-value that indicated the presence (p<0.05) or absence
(p>0.05) of variability in portion sizes across food categories.
Due to the variance observed, we used the Welch ANOVA test
for comparison for means and Brown-Forsythe’s test for

medians. Additional, comparisons between groups were made
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by the coefficient of variation value. All statistical analyses
were performed using SPSS version 20. A p value of <0.05 was
deemed statistically significant.

Results

Data were collected for 2600 products, with 442 (17%) not
providing nutritional information. This left 1894 (73%) products
to be used for analysis. Figure 1 shows the portion of products
displaying nutritional information by food category.

Figure 1: Proportion of products displaying nutritional information by food category
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Sugary drinks was the category with the largest number of
products (Table 1) followed by biscuits, snacks, yogurt, cheese,
and meats and meat products. Mean and median serving size
values were similar in nine of the 15 categories, however larger
differences were seen in milks, soups, pasta and noodles, sodas,

yogurts and pastries.

Levine’s test in means (p<0.05) and Brown-Forsythe’s test in

medians (p<0.05) revealed a large variability in serving sizes

40 50 &0 70 a0 80 100

Percentage

within food groups. There were also some food categories in
which serving sizes did not vary greatly (e.g. edible fats and
sodas CV = 0.3) and categories in which reported serving sizes
varied significally from one product to another (e.g. soups CV =
1.2; pastries CV = 1.1 and cheeses CV = 1.0). Results also
showed a wide range of reported serving sizes within specific
food categories (Figure 2), especially in sugary dinks, yogurts,

pastries, and sodas.
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Figure 2: Variability of reported serving sizes by food category

Serving size (g)

* o]
6001
RS
500~
400
&
*
300 * *
[ i e
200
* 5 g * * _l *
*
1007 ; X : D * H
& I% 1 *
ol 8 3 I ' Pog ok
] ] I I | | I I IJ_ I I | | I |
[ ] &
d‘%‘g‘o ‘239. %-.f‘%: P % 9“'6% %%ﬂ-%‘ %
> % e B %o Hoee % © % % B
% % % %a % ORS, T %B BELN Y Ty
% % v %Y %
> ®
e

Food category

Footnote: Crosses and circles represent outliers

Table 2: Comparison of reported serving sizes with Costa Rican recommendations by food category
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Products meeting | Products above Products below
Mean Recommended . . .
Food category N © SD portion size (g) recommendations | recommendations | recommendations

(%) (%) (%)
Biscuits 214 27 | 114 30 13 23 64
Breads 58 | 43 | 245 50 20 20 60
Breakfast cereals 104| 35 | 16.1 55 1 7 92
Cheeses 114 37 | 37.7 30 33 18 49
Cream and sour cream | 20 | 30 | 18.0 30 80 5 15
Edible fats 42 | 15 4.0 14 67 7 26
Meat and meat products | 106 | 72 | 36.1 55 5 65 30
Milks 57 | 168 | 97.8 258 0 4 96
Pasta and noodles 27 | 112 | 87.8 146.3 0 15 85
Pastries 98 | 54 | 57.9 55 5 26 69
Snacks 189| 29 | 165 30 15 15 70
Sodas 64 | 278 | 714 287.7 0 17 83
Soups 93 | 105 | 85.7 250 4 0 96
Sugary drinks 586 | 194 |145.6 260.7 0 66 34
Yogurts 122 | 173 | 94.3 232 0 18 82
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Table 2 shows the recommended serving sizes in the Central
American regulation (26) and the percentage of products per
category that were below, above or met the recommendations.
Sour cream and edible fats were the categories with the most
products meeting the recommendations. In most categories (11
out of 15), products reported smaller serving sizes than the
recommendation, with the exception of meat and meat products

and soft drinks.

Discussion

The key finding from this study is the large range of reported
serving sizes available for consumers to purchase in Costa Rica,
even within specific food categories. Although in some food
categories this difference was likely due to the different product
types included (e.g. powdered and liquid forms of milk or
sugary drinks), in others, this highlights the potential for the
current food environment in Costa Rica to cause confusion or
even mislead consumers as to the amount of energy (and other
nutrients) they are actually consuming. In the absence of
standardized serving size information being displayed on all
food products, consumers are left to decide on an appropriate
amount of food to consume using existing information on the
product label [7] but it is well known that many consumers
cannot correctly calculate nutrient amounts in food products by
multiplying this amounts by the number of servings per
container [30]. Additionally, national research has shown that
few consumers in Costa Rica use nutritional labeling because
they find it complicated, [31] and a review of research on
nutrition labels in the United States, Canada, and Northern
Europe found that although consumers could understand some
of the nutrient information, they reported finding nutrition
labeling confusing, especially the use of numerical information
[32]. With the wide variability of serving sizes available,
consumers are often confused about what constitutes a “normal”
portion size [33].

We found that although a small number of categories such as
“edible fats” and “sour cream” had relatively standard reported
serving sizes that were similar to the Costa Rican

recommendations, most categories reported serving sizes below
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the recommendations. In addition, we found that even though all
products had labels, 17% of products did not display nutrition
information on-pack (nutritional information panel or “NIP”),
which in itself is a concerning finding, and shows the problem
with Costa Rica’s lack of mandatory NIP or nutritional labeling
(unless producers make some nutritional claim such as: light,
low fat, high fiber, etc.), despite Codex Alimentarius (on which
Central American’s regulation is based) establishing it as a
mandatory requirement [34]. Nevertheless, the presence of
nutritional information in processed food has been improving in
Costa Rica over the past 10 years. In 2002, just 58% of products
reported nutritional information in their labels [35], showing an
approximately 25%increase in the proportion of products
displaying nutrition information by 2013. The proportion
improved in all food categories, with the “meat and meat
product” category still having the lowest proportion of products
with nutritional information reported [35].

Another complexity in the standardization of serving
sizes is that even within the Americas there exists variation in
recommendations at a national level. For example, for “yogurts”
Canada recommends a serving size of 175g [29], US 170g [36]
and Costa Rican’s national standards recommend 232g [29].
Our results show that in eleven of 15 food categories most
products reported smaller serving sizes than the national
recommendations, especially in “milk”, “soups”, “breakfast
cereals” and “yogurt”, possibly reflecting smaller reported
consumption patterns in Costa Rica, which have been seen in
national dietary surveys [24, 25]. Of concern, however, is that
“sodas” and “meats and meats products” had larger reported
serving sizes than the national recommendations. Although
again this is consistent with findings from national dietary
surveys that the population tends to eat larger portions of these
foods [13]. Interestingly, we observed that “sugary drinks” was
the category with the highest number of products available for
consumers to purchase, supporting previous research that has
shown that Costa Ricans regularly consume sugar-sweetened
beverages with their meals [37]. This also is an important
finding as the rate of increase in consumption of sugary drinks

and sodas is faster in low-middle income countries such as
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Costa Rica, and is increasing at a much higher rate than in high-
income countries [38].

Limitations

Nutrition information provided by industry was used, so there is
no guarantee that the information was accurate; some
companies undertake laboratory analysis and some estimate the
nutritional composition of their products using food
composition tables. A key limitation of this research was that in
Costa Rica the nutrient declaration (nutrition label) is not
mandatory for all processed food, only for products that display
health claims; and it can also be declared per 100 grams or/and
per serve, which limited our sample used in the analysis.
However, this is the most comprehensive and up to date
available information on packaged foods in Costa Rica and
provides a snapshot of the current reporting of serving sizes in

the country.

Conclusions

Nutrition labels are only one of many approaches that will be
required to address overweight and obesity at a population level
in Costa Rica. However, for the effectiveness of this approach,
consumers must be able to easily identify and understand
information presented on the package. This study provides a
situational analysis of serving sizes reported by manufacturers
on pre-packaged foods available in Costa Rica. Serving size
recommendations in Costa Rica should be reviewed and
monitored on an ongoing basis. These data can serve as a
baseline for government to establish the recommendations for
nutritional labeling more appropriate to the shopping

environment in the region and less confusing to consumers.
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