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Abstract The study aimed to develop a Quan-
titative Health Inspection Instrument (IQIS)
large-sized Brazilian food and nutrition services.
The inspection technology based on the Potential
Risk Assessment Model (MARP) and the Brazi-
lian Health Legislation was used. Twelve dimen-
sions, 41 modules, and 57 risk control (critical/
non-critical) indicators were structured on a scale
of 0-5, totalling 1,512 indices with closed-ended
response coding. The IQIS was validated with the
Kappa Coefficient, with excellent agreement for
the attributes of clarity and relevance (k = 0.82
and k = 0.92) and good agreement for applica-
bility (k = 0.78). The Kruskal-Wallis test showed
no statistically significant difference between the
assessments (p = 0.423), the Intraclass Correla-
tion Coefficient was satisfactory (ICC = 0.53),
and Cronbach’s Alpha (a = 0.71) was acceptable.
The final result made it possible to classify the ser-
vice as having an unacceptable health risk. IQIS
is considered to have validated content, be reliable
and reproducible to assess the hygienic-sanitary
conditions, being a technological innovation for
food and nutrition services and sanitary, allowing
a detailed and rigorous inspection.
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Introduction

Foodborne diseases (FBD) are common and un-
derreported in Brazil. The World Health Orga-
nization (WHO) estimates that one-third of the
population will suffer from FBD annually, but
only a small part will make the notification'.
According to the Centers for Disease Control
and Prevention (CDC), 48 million people fall
ill each year from FBD in the U.S. In 2014, the
CDC reported 864 outbreaks, resulting in 13,246
diseases, 712 hospitalizations and 21 deaths*. In
Brazil, 11,241 outbreaks were recorded in the pe-
riod 2000-2015. Of these, 218,507 people became
ill, and 2,121,110 were exposed. Fifteen percent
of the outbreaks were related to food consumed
in restaurants and bakeries, and 8.2% with hous-
ing and work®. Food contamination can occur
throughout the production chain, and risk man-
agement is a significant health control measure,
which is essential to avoid it%’. A considerable
proportion of food outbreaks arise from the as-
sociation between the consumption of food con-
taminated by improper handling and conserva-
tion or distribution®®.

Regulation of health risk in food services

The oldest technical health control regula-
tion is the Codex Alimentarius, established by
the United Nations Food and Agriculture Orga-
nization and the WHO". In 1993, the Food Hy-
giene Committee of the Codex published a guide
for the application of the Hazard Analysis and
Critical Control Point (HACCP) system, whose
application in Brazil is based on Ordinance N°
1.428/1993'"12 of the Ministry of Health. In Bra-
zil, the publication of RDC Ne° 216/2004 is a
health control milestone, establishing minimal
conditions for food and nutrition services, but
without an inspection roadmap®. The Health
Surveillance Center of the State Health Secretar-
iat of Sdo Paulo published Ordinance N° CVS
5/2013", complementing the procedures of RDC
N° 216/2004, defining an inspection roadmap
with statewide coverage.

The health inspection technology is highlight-
ed as an instrument of risk management, assess-
ing compliance with health legislation’ through-
out the food chain. The usual health inspection
routines evaluate the services using dichotomous
variables with compliant and non-compliant
indicators, which show the level of compliance
with the legislation, without judging the criticali-
ty of the analyzed items, such as the Roadmap for

the Assessment of Hygienic-Sanitary Conditions
in Food Services'. The Integrated Handbook for
Prevention and Control of Foodborne Diseases’,
published by the Ministry of Health, provides for
an inspection roadmap that defines a criterion
for classifying indicators based on the relevance
of individual risk regarding product quanti-
ty and safety and workers’ safety. The School
Feeding Good Practices Checklist'® considers
the consequence potential of each indicator. On
May 10, 2013, the Ministry of Health approved
Ordinance N° 817/2013, with the national guide-
lines for the elaboration and implementation of
the Food Service Categorization Pilot Project’’,
implemented in the host cities of the 2014 FIFA
World Cup, providing for the classification of
the criticality of each indicator, health and safe-
ty consequences, level of association concerning
outbreak-associated flaws, and weighting to es-
tablish values'®.

Technological innovation for large food
services

Health surveillance has three sets of practices,
with varying risk notions depending on the strat-
egy. Health promotion actions aimed at group
education aim at increasing the quality of health
of the population and are unrelated to a specific
risk factor. Risk or harm prevention actions act
on specific factors, based on epidemiological risk,
to reduce or eliminate new occurrences. Health
protection actions seek to strengthen defenses.
They address risk as possible harmful events to
health®. Considering its dynamic nature, it is
necessary to search for new technologies that
consider the complex and cross-cutting nature
of the processes and manage health risks®. All
the health inspection guidelines found in the
literature’'®182! are based on the probabilistic
risk concept. The notion of risk concept, of great
relevance in the area of health surveillance, was
thus proposed? to cover the complexity of a risk
concept.

The potential risk has two essential charac-
teristics that differentiate it from the concept of
classic risk, relating to the possibility and not to
the probability of occurrence of the unexpected.
A classical risk evaluation is based on events that
have occurred, while the potential risk builds on
those that are occurring and the effects that may
or may not occur. The potential risk can be quan-
tified and classified into levels of acceptability,
and its operationalization enables the monitoring
and comparison of several objects under health



surveillance control. In this context, the Potential
Risk Assessment Model (MARP) was developed
to gauge risk and its classification in the space of
acceptability”. It classifies the potential risk into
acceptable, tolerable and unacceptable through
mathematical formalism. MARP’s application is
particularized from the risk control indicators,
based on a defined acceptability scale classified
into critical and non-critical? categories.

This study aimed at developing the IQIS for
large food services based on the MARP and Bra-
zilian legislation. The use of the potential risk
concept evidenced advances in health risk man-
agement in related areas such as hemodialysis®
and radiodiagnosis* services. Its application in
food and nutrition services is a technological in-
novation, enabling risk anticipation and health
protection.

Methods

This study was developed from October 2015 to
May 2016, with the following steps: i) Elaboration
of the instrument by sector health professionals;
i) IQIS evaluation concerning content validity
through submission to the Expert Committee,
as well as external validity and reliability for the
performance of Pretest and Test, applied in large
food and nutrition service in Sdo Sebastido do
Passé, Bahia, Brazil, which prepares 2,541 daily
meals for workers: 276 breakfasts, 1,393 lunches,
243 dinners and 629 snacks. The Research Eth-
ics Committee of the Bahia School of Medicine
and Public Health approved the research. Figure
1 summarizes the IQIS development and valida-
tion process.

Elaboration of the IQIS

This stage counted on a group of seven pro-
fessionals, of which two are doctors in public
health and risk management researcher, two are
ergonomists and managers in workers’ health,
two are nutritionist experts in public health and
experience in collective nutrition, and one is a
health surveillance expert working in the area of
risk management. The literature review allowed
the analysis of the existing instruments and
methods, as well as the theoretical basis for the
decision and elaboration of a new instrument.
Following the identification of primary sources,
review of secondary sources, critical reading and
summary of the literature was performed using
keywords or descriptors: risk, health risk, epi-

demiological risk, potential risk, health surveil-
lance, health inspection, food health inspection,
health inspection roadmap, health inspection in
restaurants roadmap, industrial kitchen health
inspection roadmap, health inspection valida-
tion, questionnaires, evaluation instruments, and
elaboration and validation of instrument**-%%,

The IQIS is based on the MARP, whose math-
ematical formalism is detailed by Navarro?, ap-
plied to food and nutrition services. This model
proposes underlying processes according to the
natural flow of the inspector. The main activities
that are a potential risk for each of these processes
are defined, as are the risk control indicators for
each of these activities. Finally, each indicator is
classified as critical (I ) and non-critical (I,,.) and
associated with an interval scale from zero to 5,
where zero evidences nonexistent or inadequate
risk control and five is excellent risk control, with
the following classification: 0 — nonexistent or
inadequate; 1 — insufficient; 2 — reasonable; 3 —
good; 4 — very good and 5 — excellent.

The coding of closed-ended answers for each
index of the scale was developed to reduce the
subjectivity of the evaluator, with six possibilities
for each indicator. The food production flow was
used as a criterion to define the realms, which
were broken down into activities, areas or equip-
ment that generate potential risk, called mod-
ules. These developed into risk control indicators
and were associated with indices with quantita-
tive variables, coded in closed-ended responses.
Fourteen eight-hour meetings were held with
professionals, who employed RDC N° 216/2004.
The requirements to meet the resolution were
considered in index 3 of each indicator, and the
lower and upper grades were defined from the
experience and literature researched.

A panel was developed with the professionals
to classify indicators into critical and non-criti-
cal; these professionals used their knowledge for
this task and, later, the table of the association
of risk factors for the occurrence of outbreaks
was elaborated by National Health Surveillance
Agency specialists’®. The panel was developed
from three 8-hour meetings, in which each
member expressed his opinion on the indicator
in question, achieving the group’s consensus.

IQIS validation

Many validity and reliability methods are
mentioned in the research literature?*-*? and, con-
cerning methodological conduction, we chose
the definitions that establish validity as how
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Figure 1. Flowchart of the process of elaboration and validation of the Health Inspection Quantitative

Instrument (IQIS).

much a test measures what we wish to gauge and
what reliability is related to the accuracy and pre-
cision of the measurement procedure®.

A Judges’ Committee was established to vali-
date the content and consisted of three nutrition-
ists, with average professional experience in the
areas of food safety and health surveillance of 17

years; one worked as a teacher and two at the Re-
gional Council of Nutritionists. One had a mas-
ter’s degree, and two had specialization in health
surveillance. The first version of the IQIS was sub-
mitted to the Judges’ Committee, along with the
electronic spreadsheet for content evaluation, re-
garding the attributes of applicability, clarity, and



relevance. Applicability was evaluated on a scale
with four alternatives: 1 — fully agree, 2 — partially
agree, 3 — no opinion, and 4 — disagree. Clarity
was evaluated on a scale with three alternatives:
1 — high, 2 — fair and 3 - low, to verify whether
the indicators were written intelligibly. Relevance
was assessed on a scale with three alternatives: 1
— relevant, 2 — not relevant, and 3 — not appli-
cable, noting if the items reflected the concepts
involved and if they were adequate to achieve the
proposed objectives. An eight-character code was
created for each set of realm, module, indicator
and index to organize the database generated in
this stage. Experts gathered for two days in a qui-
et and uninterrupted environment, answered the
1,344 evaluations and were instructed not to ex-
change information with each other. The Kappa
coefficient was used to analyze the results, con-
sidering k > 0.80-1.00 as excellent concordance;
k > 0.60-0.79, good concordance; k > 0.40-0.59,
moderate concordance; k > 0.20-0.39, poor con-
cordance and k > 0-0.19, no concordance*. All
results with a Kappa Coefficient above 0.60 were
accepted, i.e. showing good concordance.

The Pretest checked whether all items were
understandable to members of the target popu-
lation. To that end, we invited five nutritionists,
with a mean age of 42 years and an average of
14 years of experience in this area, all with spe-
cialization in health surveillance or related areas.
The IQIS was applied on the same day, by direct
observation for all the risk control indicators,
except for the documentary ones, answered by
interviews with the sector’s managers, which
was conducted over eight hours during the food
service’s administrative hours. The evaluators
received the printed instrument and were in-
structed to assess the modules at the same time,
as well as not to exchange information among
themselves, to avoid influencing the answers.
We used interobserver frequency statistical tests
in the pre-test analysis, discussing the results in
an interactive process between researchers and
nutritionists to clarify controversial points. All
items with a percentage of concordance less than
80% were analyzed to eliminate or adjust ambig-
uous indicators or indices or that carried value
judgments. We assessed whether the concepts
were drafted in a way that was comprehensible to
what was expected to be measured and adequate
for the proposed objectives. The documents and
their modification proposals were analyzed and
accepted, generating the second version of IQIS.

The test mainly aimed to evaluate the psycho-
metric characteristics of the instrument. To this

end, we invited seven nutritionists with a mean
age of 38 years and an average of 11 years’ food
production experience. All of them had special-
ization in health surveillance or related areas, and
applied the second version of IQIS in the same
food and nutrition service of the pre-test, follow-
ing the same previous conditions. The data were
collected with the printed forms imported to the
SPSS software version 24.0 to perform the anal-
ysis®.

Statistical analysis

Data statistical treatment was performed
through descriptive and exploratory analyses
to investigate the accuracy of entries, the dis-
tribution of missing cases and the distribution
of frequencies. The non-parametric analysis of
variance was used to compare the percentages
of the adequacy of hygienic-sanitary conditions
of the food and nutrition service, employing the
Kruskal-Wallis test and considering the signifi-
cance level of 5% in all analyses™. The Intraclass
Correlation Coefficient was applied to verify the
reliability and usability of the instrument in oth-
er contexts using the same Test data, considering
that in the case of ICC > 0.75, reliability should
be considered excellent; an ICC of 0.40-0.75
shows satisfactory reliability; and an ICC < 0.40%
reflects poor reliability. Finally, the Cronbach Al-
pha coefficient was calculated for each realm to
verify the internal reliability, where o > 0.70 val-
ues were considered acceptable and o > 0.80%%%
were highly reliable values.

Results

The IQIS was defined in its first version based on
the requirements of RDC N° 216/2004" and the
production process flow. It contained 12 realms
and 41 modules, spread into 76 risk control indi-
cators and 1,344 indices associated with quanti-
tative variables. Also, indicators and indices were
associated with each realm and module to assess
the respective health risk, resulting in 224 differ-
ent verification items. Each realm-module-indi-
cator-index combination features an IQIS item.
Box 1 shows an example of an IQIS Verification
Item.

The panel of experts initially ranked 42% of
the 76 indicators as critical. After the Pre-test and
evaluation of the concordance rate, 57 indicators
were redefined and evaluated in light of the risk
factors table for the event of outbreak's. The Kap-
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Box 1. Example of an IQIS Verification Item.

Realm | Module Risk (‘)ontrol Indexes
Indicator
Food Cooking | Hand 0 | Handling workers do not perform hand washing and antisepsis
handlers hygiene (hygienization) or do not have exclusive lavatory, strategically

placed against the food preparation flow.

1 | Handling workers do not use antiseptic odorless liquid soap or
odorless liquid soap and antiseptic or non-recycled paper towels or
other hygienic and safe hand drying system or dispose of in a paper
collector without rational odoon or does not perform frequent,
adequate hygiene.

2 | Proper hand hygiene, but no poster is available for guidance on
hand washing and antisepsis.

3 | Performing hand hygiene in an exclusive washbasin, strategically
placed against the food preparation flow, with adequate frequency
(when arriving at work, before and after handling food, after
service interruption, after touching contaminated materials, after
using restrooms), and when necessary, with antiseptic odorless
liquid soap or odorless liquid soap and antiseptic product, using
non-recycled paper towels or other hygienic and safe hand drying
system, and disposing of in a non-hand-activA A posteror. Poster is
affixed and available for guidance on hand washing and antisepsis.

4 | Same previous condition without hand-activations (faucet and
paper towel holder).

5 | Same previous condition, with frequent, systematized hand washing
every 60 minutes.

pa Coefficient was used to validate the content.
The IQIS items were evaluated for applicability,
clarity and relevance, and results showed that
the instrument has a high interobserver concor-
dance, as per Table 1.

The applicability attribute obtained 78% of
the option I fully agree in the response of the
judges. Clarity was evaluated as high, obtain-
ing 85% of the answers. The relevance attribute
achieved the option relevant with 91% of the an-
swers. The IQIS was considered validated with an
excellent agreement for the attributes of clarity
and relevance, with k = 0.82 and k = 0.92, respec-
tively, and good agreement for the applicability
attribute, with k = 0.78. Suggestions to change
the index texts (30%) were analyzed and accept-
ed and gave rise to the second version of IQIS,
adjusted to the opinion of the Committee. The
results of the application were analyzed as to the
rate of agreement between them. Of the 224 re-
sponses of each evaluator, 115 had an agreement
of less than 80%, which were reevaluated by the
researchers and adjusted, giving rise to the sec-
ond version. Following content validation, the

IQIS was restructured with 12 realms, 41 mod-
ules, 57 indicators (30 critical and 27 non-criti-
cal), 252 items and 1,512 indices.

The Kruskal-Wallis test was applied to the
data resulting from the evaluation of the seven
nutritionists in the Test and showed no statisti-
cally significant difference (p = 0,423) between
the evaluations obtained for both the instrument
as a whole and its realms. The items were eval-
uated according to the risk for the maintenance
of hygienic-sanitary quality, classified in the 12
realms, as shown in Table 2.

When calculating the proportion of adequate
hygienic-sanitary conditions of the food service
and of each realm, we observed that the IQIS
instrument allowed us to identify the items that
required correction in order to comply with the
legal requirements, since there was agreement on
the answers indicated. There was no statistically
significant difference between the evaluations of
nutritionists by the Kruskal-Wallis test, showing
that the instrument is reliable and reproducible.
Using the same database, the statistical analyses
of the Cronbach Alpha and the Intraclass Cor-



Table 1. Interobserver coefficient of concordance — Judges’ Committee — Salvador, 2016.

Realm: Totalof  Applicability Clarity Relevance
ealms .

items N1 Kappa N2 Kappa N3 Kappa
I. Building, facilities, equipment, furniture 150 120 0.80 138 0.92 141 0.94

and utensils
II. Hygiene of facilities, equipment, furniture ~ 354
and utensils

II1. Integrated vector and urban pest control 06
IV. Water supply 24
V. Waste management 90
VI. Food handlers 186
VII. Raw mingredients gredients and 276
packaging

VIII. Food preparation 78
XI. Storage and transport of prepared food 42

X. Exposure to the consumption of prepared 102
food

XI. Documentation and registration 24
XII. Accountability 12
Total Items 1,344
Mean

%

269 0.76 280 0.79 326 0.92

04 0.67 04 0.67 06 1.00
14 0.56 22 0.94 24 1.00
85 0.94 89 0.99 86 0.95
166 0.89 167 0.90 180 0.97
204 0.74 237 0.86 229 0.83

65 0.83 64 0.82 78 1.00
38 0.9 38 0.9 42 1.00
64 0.63 79 0.77 84 0.82

14 0.60 20 0.83 23 0.97
04 0.33 05 0.44 07 0.61
1,047 1,143 1,226
0.72 0.82 0.92
78% 85% 91%

NI = Number of items with the agreement of the experts in the criterion of high applicability; N2 = Number of items with the
agreement of the experts in the criteria of high clarity; N3 = Number of items with the agreement of the experts in the criterion

high relevance.

relation Coefficient by realm were performed to
verify IQIS’ reliability, which evidenced accept-
able reliability. The Kruskal-Wallis test showed
that there was no statistically significant differ-
ence between the evaluations (p = 0.423), the In-
traclass Correlation Coefficient was satisfactory
(ICC=0.53), and the Cronbach’s Alpha was con-
sidered acceptable (a = 0.71).

The Test’s database was used, and the math-
ematical formalism of the MARP was applied to
each realm of the IQIS to evaluate the potential
risk range of the food and nutrition service. The
rates of compliance were analyzed to evaluate its
effectiveness, in which the responses indicated in
indices 3,4 and 5 were “compliant”. Table 3 shows
the classification of each realm vis-a-vis the po-
tential risk variation range, as acceptable, tolera-
ble or unacceptable. The results of the application
of the IQIS showed that the food and nutrition
service evaluated had a mean compliance rate of
35% in the evaluation of the risk control indica-
tors and the potential risk classified in the range
of risk variation was deemed unacceptable.

Discussion

In the current Brazilian social and econom-
ic context, health control measures require risk
management of hygienic-sanitary conditions of
food and nutrition services as an essential factor
to reduce the incidence of FBDs. Thus, the prepa-
ration and validation of a quantitative instru-
ment for inspection of large food and nutrition
services, based on the MARP, support prevention
and control measures. The IQIS was developed
and tested for its validity to corroborate this, with
consistent results that allow the immediate appli-
cation. Its elaboration considered the RDC Ne
216/2004" in full, which contributes to standard-
ized terminology, besides ensuring that all na-
tional legal requirements be considered. Similar
studies, such as the Food Service Categorization
Assessment List'® and the Best Practices in School
Food (BPAE)', used methods to prioritize items
in RDC N° 216/2004", which were more relevant
to health risk control, as well as developed their
respective risk classification methods at the end
of the application of the lists. Despite the dif-
ferent methodologies for classification of risk
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Table 2. Percentage of adequacy of the hygienic-sanitary conditions of the food service in the Test, Salvador,
2016.

Nutritionists
Blocs 1 2 3 4 5 6 7 p-value
(%) (%) (%) (%) (%) (%) (%)
I. Building, facilities, equipment, 27.10  21.30 23.50  23.20 26.60 2570 22.80 0.423
furniture and utensils
I1. Hygiene of facilities, 33.30  29.90 26.00 31.60 33.30 33.90 27.40 0.423
equipment, furniture and utensils
III. Integrated vector and urban 0.00 0.00 0.00 0.00  100.00 0.00 0.00 0.423
pest control
IV. Water supply 41.70  41.70 41.70  50.00 16.70 41.70  41.70 0.423
V. Waste management 40.20  37.30 41.20  36.30 40.60 41.10  40.20 0.423
VI. Food handlers 33.30  32.50 31.70  38.90 38.10 30.20  31.00 0.423

VII. Raw ingredients, ingredients 35.80  35.40 28.00  32.70 36.70 3930 28.70 0.423
and packaging

VIII. Food preparation 3430  38.60 27.20  39.50 32.50 3330  30.60 0.423
IX. Storage and transport of 40.50  38.10 40.50  40.50 40.50  40.50  40.50 0.423
prepared food

X. Exposure to the consumption 4220  38.60 4220 42.20 43.10 44.10 4220 0.423
of prepared food

XI. Documentation and 33.30  33.30 33.30  33.30 33.30 3330 33.30 1
registration

XII. Accountability 50.00  50.00 50.00  50.00 50.00 50.00  50.00 1
Mean 3431  33.06 32.11  34.85 40.95 3443 3237 3

Percentage of adequacy of hygienic-sanitary conditions: no statistically significant differences were achieved by the Kruskal-Wallis
test.

Table 3. Classification of potential risk in the range of variation, obtained from the answers given in the Test,
Salvador, 2016.

Neof Neofrisk . I‘\I" of ' % of Classiﬁcat.ion
Blocs . o critical risk . of potential
items indicators , . compliance .
indicators risk

L. Building, facilities, equipment, furniture 57 9 1 27 Tolerable
and utensils
II. Hygiene of facilities, equipment, furniture 59 4 3 30 Unacceptable
and utensils
III. Integrated vector and urban pest control 0 1 14 Unacceptable
IV. Water supply 6 1 5 38 Acceptable
V. Waste management 17 1 1 67 Acceptable
VI. Food handlers 23 0 3 64 Unacceptable
VII. Raw ingredients, ingredients and 27 2 4 61 Unacceptable
packaging
VIII. Food preparation 20 1 5 57 Unacceptable
IX. Storage and transport of prepared food 7 3 2 69 Acceptable
X. Exposure to the consumption of prepared 21 3 3 65 Unacceptable
food
XI. Documentation and registration 3 2 1 33 Acceptable
XII. Accountability 2 1 1 100 Acceptable
Total 27 30 35 Unacceptable

The data of the seven nutritionists were used to calculate compliance, and classification of potential risk values.



control indicators as critical and non-critical, a
similarity between the IQIS critical indicators
and the Food Service Categorization Checklist is
observed’®. The MARP applied to food and nu-
trition services resembles HACCP in its purpose
of ensuring food security, but evidences different
methodological aspects, since it is used to ana-
lyze potential hazards of operations, based on the
concept of probabilistic risk. On the other hand,
the MARP works with the potential risk, regard-
ing a possible health problem, without necessar-
ily describing the problem and its probability. It
is a concept that expresses the value judgment
about the potential exposure to a possible risk*’,
and this is an advance in food safety assurance.

Although it is usual to use the health inspec-
tion instrument to collect nonconformities in
food and nutrition services, it is necessary to use
methods to classify the risk control indicators,
defining their respective criticalities, for the ade-
quate health risk management. Table 3 data anal-
ysis showed that the proportion of nonconformi-
ties in each realm is not always equivalent to their
level of criticality. We observed that, concerning
realms VII. Raw materials, Ingredients, and pack-
aging; VIII. Food preparation; and X. Exposure to
the consumption of the prepared food, while more
than 60% of their items were evaluated with ap-
propriate hygienic-sanitary conditions, they were
classified with a potentially unacceptable risk and
jeopardized the whole system. The MARP facili-
tates the comparison of the potential risks evalu-
ated, guiding crucial stages of risk management,
as well as implementing corrective measures in
cases of failure. A similar study evaluates the risk
classification of food and nutrition services as
a reliable strategy for risk communication and
food security promotion, significantly contribut-
ing to reduced foodborne diseases®.

The validation of quantitative instruments,
with a view of risk management for food safety
control in collective food and nutrition, is useful
and gains substantial significance by supporting
various professionals in the field of research and
practice, enabling an accurate view of the most
critical issues, without losing sight of the other
items required by law. IQIS has been shown to be
a viable application instrument, with a reduced
level of interference of the evaluator due to the
objective response options, appropriate for a de-
tailed and thorough inspection, which takes time
to complete in large food and nutrition services.
It should be noted that this time difference to im-
plement the IQIS and dichotomous instruments

is not significant, which reinforces its applicabili-
ty by private nutritionists, as well as by regulatory
bodies linked to health surveillance.

The lack of validation studies involving
quantitative evaluation tools for food and nu-
trition services — which include all the items
required in RDC N° 216/2004" — and of a gold
standard appear as hindrances to the design of
this study, which led to the combination of sever-
al methodological strategies to ensure the valida-
tion of the IQIS. Among the main limitations of
this research is that sample size was restricted by
the need of the group of evaluators to apply the
IQIS concurrently, since the reality of food pro-
duction is dynamic and changes its hygienic-san-
itary conditions in the respective sectors as per
the production flow throughout the day.

Conclusions

The results of the IQIS evidence content valid-
ity and it can be used with good reliability and
reproducibility by nutritionists to evaluate the
hygienic-sanitary conditions of the large food
and nutrition services and to manage the priority
risks, supporting the adoption of best practices
of food handling and favoring the prevention of
diseases. The contributions evidenced the rele-
vance of developing the IQIS, taking into account
the need for nutritionists to have a specific tech-
nological innovation for the segment of collective
feeding that meets the requirements of RDC Ne
216/2004" and allows health risk management,
covering all its complexity. Similar work will
generate knowledge and tools to ensure health
risk management in food and nutrition services,
thus contributing to the provision of safer food
with a lower probability of foodborne diseases.
An essential benefit of the work is the appropri-
ate management of resources in the hierarchy of
improvements, fundamental in the current so-
cioeconomic context of crisis and scant resourc-
es. We recommend that the technical application
of IQIS be extended to other food and nutrition
services, as well as its possible be considered for
use by regulatory agencies such as Health Sur-
veillance. As a perspective for future studies, we
suggest the preparation of instructional material
for a better understanding of the instrument by
professionals employing the IQIS and a more ob-
jective and appropriate version for application in
realities with reduced availability of resources or
health emergency situations.
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