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Abstract: Objective: the aim of the study was to propose a measurement instrument to assess healthy food choices in buffets in self-
service restaurants. Method: Cross-sectional study with restaurants whose are agreements with the with the Worker's Food Program
(WFP)-Brazil, carried out from Dec/2018 to Jan/2019. Stage 1: elaboration and “face validity” of the “Checklist, Friedman test (F),
Reliability by Generalization Theory, G coefficient (CG). Step 2: application of the checklist (n= 30 restaurant buffets, sample evaluated
by post hoc). Kruskal-Wallis (KW) test and Dunn's multiple comparisons test. Results: Step 1: The Friedman test showed that there was
no significant difference in the judges assessment (Pya,.=0.1149, F=12.91). CG of 0.9822, 0.9500 and 0.9468 for interactions: among
judges, among restaurant buffets and among food group items evaluated by judges for restaurant buffets. The goodness of fit given by
Root Mean Square Error (RMSE) =0.0000 indicated plausibility of the model and the coefficient of determination (R?=1.00), that the
model adequately fitted the data. Step 2: After the validation of the checklist, it was applied in restaurants (n=30) and Post hoc test
showed power below 0.80 by indicating the absence of external validity. The findings showed that the buffets of self-service restaurants
presented both healthy and unhealthy foods in their buffets. Conclusion: The study showed evidence of “face validity” and reliability of
the checklist to assess whether foods, food preparations and beverages offered at buffet restaurants self-serve agreement with WFP

approximate possible healthy food choices.
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1. Introduction

In Brazil since the 1970s, the Worker's Food Program
(WFP) was established by Law n.6.321 of April 14, 1976 [1]
and is currently regulated by Decree n.10.854, of November
10, 2021 [2]and additional instructions established by
Governmental Order n.672, of November 8, 2021 [3].

The Program has voluntary adhesion by private
companiesand the priority is for low-income workers, in
order to improve the nutritional status of this segment,
aiming to ensure healthy food. The offer of healthy meals in
the work environment should be one of the objectives of
companies that seek to promote employee health, reduce
absenteeism and improve productivity [4]. Thus, the
regulation of the WFP, Decree n.10.854 [2] establishes that
the businessmust have registered aprofessional in the area of
Nutrition, with university education, as technical
responsible.

Despite of the Governmental Ordern.66, of August 25 [5],
which establishes dietary allowance, several studies point to
nutritional inadequacies in the meals offered to WFP
beneficiaries. A study on the quality of the meals served
found that medium and large companies in the industrial
sector obtained an adequate Meal Quality Index (IQR).
Unlike micro and small companies in the commercial sector
showed that the quality of meals must be nutritionally
improved [6]. Other studies that analysed menus, in the
quantitative aspect, identified nutritional inadequacy with

values above those recommended for energy, carbohydrates,
proteins, total and saturated fats, cholesterol, iron, sodium
and low values of the dietaryfibre [7, 8, 9, 10].

It is worth noting the importance of the dietary guidelines of
the WFP in view of the current profile of the nutritional
status of workers [11 (12, 13, 14, 15], which reflects the
epidemiological scenario of the Brazilian population with
the increase in weight and obesity.

When postulating the development of comprehensive care
for workers' health, surveillance is emphasized as a promoter
of health and a reducer of morbidity and mortality. Today
we live in a food paradigm, in which the food industry offers
processed and ultra-processed products, considered more
attractive, but unhealthy [16]. In this scenario, fresh and
minimally processed foods, considered healthy, need to
compete with ready-to-eat foods [17].

The worker's food scenario, endorsed by the WFP allows for
different  operationalization = modalities. Among the
proposals, in the meal-agreement modality, the worker
receives a ticket given by the beneficiary company for him
to have his meals in commercial restaurants duly registered
in the Program.

Data available in the “Total WFP Report™ presented by the
Ministry of Labour and Employment, show that from
January 2005 to January 2022 there was an increase in the
number of benefited workers, that is, from 8000987 to
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10058456 and the Service Providers increased from 88 to
146 [18], increasing 25.71% and 65.91% respectively.

Several studies show a positive association between the
WEFP and the prevalence of obesity and overweight among
workers [12, 13], which led to the regulation of the
nutritional parameters of the WFP in Governmental
Ordern.66, of August 25 2006 [5]. The WFPcan represent a
promising place in health and nutrition actions in the work
environment [11]. However, in 2021 this ordinance loses
effect, as it was replaced by the guidelines of Decree
n.10.854, of November 10, 2021 [2], which does not define
nutritional parameters.

Although there is no global study in Brazil with the
objective of evaluating the relationship between the
performance of the WFP and the health of the worker, after
45 years of its existence, what can be inferred, from specific
studies, is the non-achievement of its objective, that is, to
improve the nutritional status of workers. Furthermore, with
the new guidelines that regulate the WFP, Governmental
Order n.672/2021 [3], there is a greater risk of breaking the
proposals that guarantee the food and nutrition security of
Brazilian workers.

Given the above, the aim of the study was to propose a
measurement instrument to assess healthy food choices in
buffets in self-service restaurants.

2. Materials and Methods

This is a cross-sectional study carried out in self-services
restaurants that are agreements with the WFP. It was used a
research database carried out from December 2018 to
January 2019. The sample was proportionally subdivided
according to the number of workers benefited. The sample
was divided according to planning areas (PA), namely: PA1,
Downtown (91.49%), PA2, Botafogo (58.14%), PAS3,
Bonsucesso (35.11%), PA4, Barra da Tijuca (72.29%) and
PA5 at Campo Grande (38.00%).

In step 1, a measurement instrument called “Checklist to
verify whether foods, food preparations and beverages
offered at buffet of the restaurants, in the meal-agreement
modality of the WFP, contributed to a healthy diet,
according to the theoretical assumptions showed in the Food
Guide for the Brazilian Population [16].

The instrument has three columns: food group (first
column), food/food preparations/beverages (second column)
and intensity of scores from 1 to 5 (third column). Scores 1
and 2 denote possible unhealthy meals and scores 4 and 5,
healthy. Score 3 is the median point (Table 1). The items to
compose the first column were based on proposals for menu
structures by the authors Silva [19] and Domene [20], with
the necessary adaptations. In order to detail the offer of food,
food preparations and drinks in the buffets of each
restaurant, visits were carried out by one of the researchers
in five restaurants located in each of the APs. The
interaction between the information obtained in the literature
and that obtained in visits made by one of the researchers
made it possible to organize the food groups with their
respective foods, food preparations and beverages. The

preparations that include the groups from G1 to G5 and G9,
allow healthy meals, the others, unhealthy (Table 1).

Table 1 “Checklist to verify whether foods, food
preparations and beverages offered in self-service buffets at
convenient restaurants with the Worker's Food Program
contribute to healthy eating. Rio de Janeiro, RJ, Brazil.2019

Self-service restaurant Scores
Food / Food

Food group preparations /{1 (2|3 |4|5
Beverages

G1: Leafy vegetables
G2: Non-leaf vegetables
G3: Fruits
G4: Cold dishes
G5: Hotdishes
G: 6 Fried foods
G7: Pasta
G8: Fried protein foods
G9: Protein foods roasted, cooked
or grilled
G10: Breaded protein foods
G11: Bakery
G12 Sweet foods
G13: Beverages (industrialized
juices and soft drinks)

Initially, to assess the validity of the checklist, the “face
validity” procedure was used, which consists of the
evaluation of the test content by experts, in order to verify if
they are appropriate for the purpose for which they are
intended [21, 22]. For this purpose, a convenience sample
with five judges was created. Teachers with regency in the
discipline "Collective Feeding" participated. In the present
case, the checklist models the latent trait, that is, the
possibility of a buffet that underlies healthy eating.

In the “face validity” procedure, judges verified whether the
foods, food preparations and beverages allocated to each
group corresponded semantically, idiomatically, culturally,
conceptually and dietary to the intended group.

When evaluating the instrument, each judge must carefully
read each food group and its corresponding foods, food
preparations and beverages to assess whether they are
allocated coherently. Then, each judge credits a single score,
ranging from 1 to 5, for each food group (Table 1). Scores 1
(one) and 2 (two) represent “unhealthy eating”, scores 4
(four) and 5 (five) “healthy eating” and score 3 is the median
point. It was recommended to the judge that, when
evaluating the instrument, they did not consider the variety
of foods within each group, but the offer of food, food
preparation and drinks, according to the assumptions of
healthy eating according to the Food Guide for the Brazilian
Population-2014 [16].

The Friedman test was used to verify a significant difference
between the evaluation of the judges in relation to the food
groups that would allow a healthy diet (G1 to G5 and G9)
and others (G5 and G9) and the others (G6, G7, G8, G10,
G11, G12 and G13), unhealthy eating.
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Once the “face validity” of the checklist was confirmed, its
reliability was performed using the Generalization Theory
[23, 24] using the scores assigned by the judges. The essence
of Generalization theory is to recognize that in a
measurement situation there are multiple potential sources of
error called by Shavelson and Webb [23] facets.

In this model, three facets were included: items from the
food group (fixed facet), restaurant buffets and specialists
(random facets), performed on a single occasion. Nway
ANOVA, sowed by application Stata Corp LP, College
Station Computer program, Version 12 [25] was used to
calculate variance (VAR) due to judges, restaurant buffets,
food group items, and the interaction among these facets. It
is a crossover model, where all items in the food group are
observed at each level of each facet and nested, that is all
levels of one facet are paired with levels of another facet
[23]. The reliability calculation, Coefficient G (CG), is given
by the following expressions:

G Interaction among restaurant buffets:

(VAR item VAR buffets /item) / (VAR item VAR judge/item +
VAR buffets fitem + Varbuﬁets/judge/item)

G Interaction among judges

(VAR item T VAR judge/item) / (VAR item T VAR judge/item +
VAR buffet /judge + VAR buffets /judge/item)

G general: food group item for different judges on different
buffets

[VAR item / (VAR item T+ (VAR judge) /n) + VAR buffets /judge +
(VAR buffets/judge/item) /n) ]

Where n= number of the judge

In Step 2, the checklist, after being validated, was applied to
evaluate buffets in 30 restaurants. The sample was evaluated
post hoc which computed the alpha power (0.05), sample
size (30) and effect size (0.10). These restaurants were
among the planning areas with the highest concentration of
restaurants: PAl Downtown, PA2 Botafogo and PA3
Bonsucesso.

The Kruskal-Wallis test was used to compare food groups as
independent samples and to verify whether these
independent samples differ from each other. Since each
group operationalizes healthy or unhealthy food, it is
expected that there will be a difference. Then, Dunn's test of
multiple comparisons was used to identify differences in the

should be migrated to the “unhealthy foods™” category (data
not shown in table).

Next, the scores of these judges were computed for the
analysis of the reliability of the checklist by Generalization
Theory (Table 3). Before the analyses, the Doornik-Hansen
test was performed, which attested to the adherence of the
scores to the multivariate normal distribution, since the
observed Chi-square test statistic (n=195 observations) with
2 degrees of freedom presented a value of 36.324 (Pyaue=
0.0000).

The reliability estimates of the checklist to assess whether
buffets at self-service restaurants allow healthy food choices
(in natura and/or minimally processed foods) had a G
coefficient of 0.9822, 0.9500 and 0.9468 for interactions:
among judges, among restaurant buffets and among food
group items evaluated by judges for restaurant buffets (Table
2), indicating expressive levels in relation to the three facets
considered in the generalization model, considering that the
G4 group migrated to the unhealthy category.

Estimates of population variance (mean square) indicated
that the interaction between item#judge and judge#buffet
was the most relevant (Table 2). These results allow us to
infer that the judges when evaluating the checklist were
focused on whether the buffets met the requirements of a
healthy diet.

The F statistic (F=0.00 Prob>1.0000) indicated that not all
facets are equal at the significance level of 0.05, which
corroborates differences in the evaluation of expert judges in
relation to the facets considered in the model (Table 2).

The goodness of fit given by Root Mean Square Error
(RMSE) =0.0000 indicated plausibility of the model and the
coefficient of determination (R’=1.00), that the model
adequately fitted the data. These statistics infer on the
reliability of the measurement instrument, called in the
present study “Checklist” (Table2).

Table 2: Reliability of the instrument “Checklist to verify
that foods, food preparations and beverages offered in
buffets of self-service restaurants, agreed with the Worker's
Food Program (n=5), evaluated by judges experts in Food
Collective (n=9). Rio de Janeiro, RJ, Brazil.2019.

confrontation of food groups. Variation Source Partial SQ | GL QM
Statistical analyses were performed with STATA version 12, Model 2730 194 14.0721
Graph Pad Prism version 4.02 and G*Power 3.1.9.7 Judge 1.3617e52 | 2 6.8085e-53
Item . 12
Item # judge 3.5533e-27 | 24 1.4806e-28

3. Results ltem # buffet | 2.9719e.27 | 48 | 6.1914e-29

. . e . Judge # buffet 7.4277e-54 8 9.2846e-55
The evaluation of the _face validity” was perf(_)rmed by nine Item # judge # buffet| 2.6556e-26 | 96 2. 76626-28
judges who evaluated five buffets of self-service restaurants Residual 0 0
that have agreements with the WFP. The Friedman test Total 2730 194 | 14, 0721649
showed that there was no significant difference in the judges RZ 1.00 RMSE: 0.0000 |F=0.00>Prob>f 1.0000
assessment (Pyae=0.1149, F=12.91). When was analysed the Reliability of the instrument
values of the scores of each group given by the judges, it Coefficient G
could be seen that the food group G4 (Cold dishes) obtained G interaction among judges 0.9822
a median value of eight when the other groups varied G interaction among buffets 0.9500
between 18 and 25. These results suggest that Group G4 G general: interaction between food group 0.9468

Volume 11 Issue 5, May 2022
WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY
Paper ID: SR22510214130 DOI: 10.21275/SR22510214130 865



International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2022): 7.942

items evaluated by expert judges for
restaurant buffets

Source: Prepared by the authors.

n= 195 observations.

Item: food, food preparations, drinks

Nway ANOVA. SQ: sum of squares; GL: degree of

freedom; QM: mean square (estimate of population

variance); R% coefficient of determination; RMSE: Root

Mean Square Error: measure that calculates the root mean

square error between observed and predicted values.

After the validation of the checklist, it was applied to a
sample of 30 restaurants and the sample was evaluated by
Post hoc test using the parameters: Goodness of fit test—
Contingency Tables for sample size noncentralityA=0.30,
critical chi-square=11.0705 and power (1-err prob) = 0.06.
The power of the test below 0.80 indicates the absence of
external validity, and can only be considered the presence of
internal validity (Figure 1).

critical 2 =11.0705
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Figure 1: Post hoc test, Goodness of fit test-Contingency Tables, of the application of the instrument “Checklist in buffet at
self-service restaurants (n=30), with agreement with the Worker's Food Program. Rio de Janeiro, RJ, Brazil.2019. Rio de

Janeiro, RJ, Brazil.2019

The application of the checklist in the 30 self-service G7 0 0.03 0.03 -0, 03-0.10
restaurants showed that the estimated proportions for the 1 0.53 0.92 0.34-0.72
scores "4 and 5", which operationalize a healthy diet, were 2 0.26 0.08 0.09-0.43
expressive for G1: Leafy vegetables, G2: Non-leaf 3 0.16 0.06 0.02-0.30
vegetables, G3: Fruits, G5: Hot dishesand G9: Protein foods G8 0 0.43 0.09 0.24-0.62
roasted, cooked or grilled. However, unhealthy foods are 1 0.43 0.09 0.24-0.62
offered, scores “1 and 27, also expressively, namely, G6: 2 0.06 0.04 -0.02-0.16
Fried food, G7: Pasta, G12: Sweet foods and G13: &9 g 8'82 8'83’ :8'82:8'12
Beverages (industrialized juices and soft drinks). Group G8: 4 0'63 0'08 0 '45_0 '81
Fried protein foods were distributeq with pe(centages around 5 3:00 0:08 0:12_0: 17
40% for score 1, unhealthy, or did not exist at the t_)uffet. G10 0 020 0.07 0.04-0.35
Th(_e a_bsence of the G11: B§I§ery, unhealthy foods, in the 1 0.80 007 0.64-0.95
majority of buffets was surprising (Table 3). G11 0 0.83 0.06 0.69-0.97
1 0.10 0.05 -0.01-0.21
Table 3: Assessment of buffets at self-service restaurants 2 0.06 0.04 -0.02-0.16
with an agreement with the Worker's Food Program (n=30), G12 0 0.13 0.06 0.00-0.26
according to food groups. Municipality of Rio de Janeiro, 1 0.83 0.06 0.69-0.97
RJ, Brazil.2019 2 0.03 0.03 -0.03-0.10
Food group | Score | Proportion | Standard error| 1C95% G13 1 0.86 0.06 0.73-0.99
Gl 4 0.16 0.06 0.25-0.30 2 0.13 0.06 0.00-0.26
5 0.83 0.06 0.69-0.97 Source: Prepared by the authors
G2 4 0.16 0.69 0.25-0.30
5 0.83 0.69 0.69-0.97 G1: Leafy vegetables; G2: Non-leaf vegetables; G3: Fruits;
G3 0 0.20 0.07 0,04-0,35 G4: Cold dishes; G5: Hot dishes; G6 Fried foods; G7: Pasta;
4 0.20 0.07 0.04-0.35 G8: Fried protein foods; G9: Protein foods roasted, cooked
5 0.60 0.09 0.41-0.78 or grilled; G10Breaded protein foods; G11: Bakery; G12
G4 0 0.10 0.05 -0,01-0, 21 Sweet foods; G13: Beverages (industrialized juices and soft
é 8@3 8'83 gé’f_’ggg drinks). Buffet classification parameters-Healthy: groups
4 0.30 0.08 0.12:0.47 gcl)r?;n G1 to G5 and G9; Unhealthy: groups G6 to G8, G10 to
5 0.04 0.04 -0.02-0.16 '
== j 8;3 ggg g fslé) 5211 The findings showed that the 30 buffets of self-service
5 056 0.09 0.37-0.75 restaurants presented both healthy and unhealthy foods in
G6 0 0.06 0.04 -0.02-0.16 their buffets.
1 0.93 0.04 0.83-1.02
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4. Discussion

The use of “face validity”, in which five judges participated,
allowed subjectively showing the relevance of food groups
for the construction of the checklist. “Face validity” was also
used by Schonberg et al. [26] to develop an inventory
entitled “The Home Cooking Environment and equipment
Inventory observation form” — “Home-CookERI™”, In the
present study, in addition to the “face wvalidity” of the
checklist, the reliability of the judgment of these judges was
evaluated, in a quantitative perspective.

The use of Generalization Theory to indicate the reliability
of the checklist opens possibilities for validating instruments
as a contribution to public policies on food and nutrition
specifically for workers' health.

The findings showed that the 30 buffets of self-serving
restaurants that are agreement with WFP presented both
healthy and unhealthy foods and preparations. The
assumption that the worker can freely choose what he will
consume, in this modality, overestimates the effects of
healthy eating, considering that there is little nutritional
knowledge about the food offered at buffets by lay people,
in this case, workers. This situation can harm to achievement
the objectives of the WFP, which is to improve the
nutritional status of workers. Thus, it is likely that, although
the restaurants visited present buffets with healthy and
unhealthy foods, it cannot be guaranteed that the exposure to
ultra-processed foods does not affect the choices in the
composition of the meals to be consumed. This could
probably explain the significant difference between the food
groups when evaluated by the expert judges.

Nutritional inadequacies in the meals offered are not
restricted to self-service restaurants, but they extend to other
WFP modalities, such as self-management and outsourcing,
which are widely documented in the literature [7, 10, 27].
However, in the self-service modality, there is a greater
possibility of the worker not having an adequate and healthy
diet when considering the purchase of food in establishments
such as cafeterias, which serve fast food. According to
Bezerra et al. [28], individuals who have meals in cafeterias
spend almost three times less on food purchases than those
who choose restaurants.

If the price is paid by the weight of the dish served [29] the
possibility of excesses would be reduced. However, there is
no guarantee that such logical and economical behavior will
prevail. Meal weight may be reduced quantitatively, but
nutritional quality may remain inadequate.

For all the modalities foreseen with the agreement with the
WEP, it is necessary to monitor the nutritional quality of the
meal and, for that, Bandoni and Jaime [6] suggest the use of
adequate instruments to evaluate the meals offered so that
the WFP can be consolidated as a policy to promote
adequate and healthy food. This suggestion allows us to
infer about the importance of the present study, by creating
an instrument to help in the registration of restaurants with a
view to achieving the food quality of the meals offered. The
instrument can be considered promising, considering that the

adjustment indices and the adequacy coefficient were shown
to be parsimonious for the purposes for which it is intended.

In Collective Food, the promotion of adequate and healthy
food is the major challenge, particularly when is used
commercial self-service restaurants. In this situation, the
possible solution lies in engaging managers capable of
promoting food and nutrition education programs. These
programs point the way to healthy eating and, consequently,
to health promotion [30]. However, this rule is not clear in
the current Governmental Order n.672/2021 [3].

It is important to highlight that the idea here is to present an
instrument that helps managers from different governmental
spheres, to know what happens public policy tip, in order to
contribute with the changes of the behaviour about the food
consumption between workers.

In 2006, a great advance was made towards the achievement
of the main objective of the WFP by Governmental
Ordern.66, of August 25 [5]. This document established the
parameter for macro and micronutrients, as well as
demanding that establishments linked to the WFP should
promote food and nutrition education. With regard to the
operational management of the program, all WFP modalities
should have a technical person responsible for their
execution. However, fifteen years later these assumptions
necessary for the achievement of healthy food for the worker
were abandoned, specifically in the food and nutritional
guidelines and in the obligation of the technical responsible.
The change was supported by Decree n.10.854, of
November 10, [2]. However, the monitoring of the WFP
directed towards the economic side of the Program, that is,
was not forgotten, requiring analysis of the costs,
effectiveness, and acceptance of payment instruments. In
this perspective, the Ministry of Health remains without an
injunction for inspection, only the regulation in the
promotion of health and food and nutritional security is
applicable, however practically without detail and
consequently ineffective.

The study showed that the current meal plan system allows
both healthy and unhealthy choices and the existence of the
program is only valid if the federal sphere establishes
management mechanisms for monitoring the WFP with the
benefited companies, focusing on the nutritional monitoring
of workers, nutritional profile of meals and Food and
Nutrition Education activities.

Limitations on the findings of this study must be considered.
Information regarding the type of food available for
consumption in the restaurants in question was obtained by
observing the buffets and not by actual food consumption.
Regarding food preparations, there was no access to the food
preparation technical record card, and it was not possible to
identify specific characteristics of the foods used. The main
limitation refers to the context in which it was applied:
commercial restaurants agreement with WFP located in
geographical areas of greater demographic expressiveness in
the city of Rio de Janeiro, Brazil, therefore the external
validity was not reached.
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Regarding the contribution, the study may offer a method to
validate an instrument for measuring the quality of meals for
workers using the Generalization Theory, an unusual
methodology in Collective Food. In this sense, the
questionnaire can be used in future studies on Collective
Food, increasing the possibilities of producing scientific
knowledge. Its objectivity, as it presents 13 food groups,
facilitates its application and use. It is also suggested to
analyse whether other food groups can also be indicated for
measuring the nutritional quality of restaurants agreement
with WFP.

5. Conclusions

The study showed evidence of “face validity” and reliability
of the checklist to assess whether foods, food preparations
and beverages offered at buffet restaurants self-serve
agreement with WFP approximate possible healthy food
choices. The findings showed that the 30 buffets of
restaurants evaluated had both healthy and unhealthy foods
and preparations in their buffets. Given the above, food and
nutrition education interventions are recommended so that
the choices had been those to further the health of the
worker. In this scenario, it is necessary that the workers have
knowledge about food and nutrition. The dissemination of
recommendations that value the consumption of a diet which
prioritizes fresh foods in place of ultra-processed food may
be one of the ways to change the eating habits of workers.
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