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Abstract This work aimed to draft and validate
a checklist of the production processes of pediatric
diets for use in hospital lactaries. A bibliographic
search was carried out in order to draft the ins-
trument. Content validation was performed with
5 experts, using the Delphi technique and the
5-point Likert scale. Appearance validation was
performed by 3 nutritionists, in the same envi-
ronment, day, and time. The instrument included
a header, a guide to completion instructions, and
225 assessment items that obtained validated con-
tent. The minimum and maximum values for the
content validity index (CVI) were 0.88 and 0.96,
respectively. The intraclass correlation coefficient
(ICC) and Cronbach’s alpha (o) was >0.80 in
more than 90% of the items evaluated. The mi-
nimum and maximum values for the Appearance
Validity Index (AVI) were, respectively, 0.73 and
0.93. The Kruskal Wallis test showed no significant
difference during the evaluations (p-value>0.05)
for the blocks of the routine version and the ma-
nagement version. The instrument versions pre-
sented in more than 80% of the o and ICC blocks
> 0.80. Therefore, the instrument presented vali-
dated content and appearance, presenting repro-
ducibility and reliability in terms of the feasibility
of use in a nutritionist’s practice.
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Introduction

Foodborne diseases (FBD) are defined as a syn-
drome that generally includes anorexia, nausea,
vomiting, and/or diarrhea, and is attributed to
the intake of food or water that has been contam-
inated by bacteria, viruses, parasites, toxins, pes-
ticides, chemical products, and heavy metals*.

FBDs can be subdivided into three categories:
(1) intoxication, caused by the intake of foods
containing pre-formed microbial toxins during
the intense proliferation of pathogenic micro-
organisms in foods; (2) infection, caused by the
intake of foods containing cells viable to patho-
genic microorganisms that can migrate to other
tissues; (3) toxic infections caused by the con-
tamination of the foods after the intake of these
products, which can lodge in the intestinal mu-
cosa, where the process of multiplication, spor-
ulation, or lysis caused by enterocytes occurs™*.

In Brazil, an epidemiological survey was con-
ducted by region by the Brazilian Ministry of
Health, through the Health Surveillance Secre-
tariat (SVS, in Portuguese) and the National Dis-
ease Notification System (SINAN, in Portuguese)
between 2000 and 2017. It was verified that the
preparations manipulated in hospital lactaries,
the milk, and its derivatives are involved in out-
breaks of FBD, as are food products for special
nutritional uses, such as enteral diets, nutrition
modules, among others?.

FBDs in the context of a hospital environ-
ment are characterized as infections referent to
healthcare-related infections (IRAS, in Portu-
guese), primarily involving newborns of gesta-
tional age and adequate birth weight, as well as
preterm births that present a low birth weight,
that is, a weight under 2,500 grams’. This popula-
tion presents immature intestinal and immuno-
logical systems and are thus more prone to risks
of infant morbidity and mortality®”.

IRAS can be characterized as early, when
they occur within the first 48 hours of life, and
as late, when they occur after 48 hours of life. As
it is considered an emerging problem in public
health, it is estimated that in Brazil approximate-
ly 15% of the hospitalized patients contract some
type of IRAS, considering that the higher indices
(18.4%) can be found in patients hospitalized in
public hospitals and represent the main cause of
hospital morbidity and mortality, increasing pa-
tients’ time of hospitalization, thereby increasing
hospital costs and reducing the turnover of hos-
pital bedss#1°.

The contamination of infant formulas can
occur due to the unpreparedness of the food
handlers, which can lead to poor hygiene habits
and to flaws throughout the production process.
It is also possible to consider that the inadequa-
cy of the time/temperature binomial during the
preparation and distribution of the food ready
for consumption, together with the non-confor-
mities during storage, can contribute to the mul-
tiplication of microorganisms and make the food
improper for consumption'"'2,

To minimize the risk of FBD in hospital units,
it is important to implement best practice (BP)
measures for the handling of food, which can be
monitored by a checklist.

The checklist is an easily applied instrument
and provides fast results that enable the identifi-
cation of non-conformities to guide the adoption
of corrective measures. Nonetheless, it is import-
ant for the instrument to have a valid content so
that it can be comprised of essential items that
provide a reliable evaluation of the phenomenon
to be studied.

Due to the non-existence of a checklist de-
veloped by an inspection agency that is stan-
dardized, specific, and official for use in hospital
lactaries, there are currently studies using the ap-
plication of this type of instrument in these loca-
tions, basing themselves on Brazilian laws and/or
support manuals or programs from the public or
private institutions'*"’.

In this light, the present study sought to draft
and to validate the content and appearance of a
checklist of production processes infant formu-
la, pediatric enteral diets, and expressed human
milk to aid in the monitoring of the adoption of
BP to be used in Food and Nutrition Units (UAN,
in Portuguese) of hospitals that have lactaries.

Methods

This study was approved by the Research Ethics
Committee of the Clementino Fraga Filho Uni-
versity Hospital (HUCFF), logged under CAAE
number09414119.0.0000.5257, and presented
the following stages: 1) Drafting of the instru-
ment; II) Validation of the instrument’s content
by specialists; IIT) Validation of the appearance
of the instrument by the target public. Figure 1
summarizes the drafting of the process and the
validation of the instrument.
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Figure 1. Flow chart of the process of drafting, content validation, and appearance of checklist of production
processes infant formula, pediatric enteral diets, and expressed human milk. Rio de Janeiro, 2020.

*ICC= Intraclass Coefficient Correlation.

Source: Authors.

Drafting of the instrument

For this stage, a bibliographic survey was
conducted in the database of the Brazilian Health
Regulatory Agency (ANVISA) website, as well as
in the databases of the Latin American and Ca-
ribbean Health Sciences (LILACS), Medical Lit-
erature Analysis and Retrieval System Online
(MEDLINE), and Scientific Electronic Library
Online (SCIELO).

In the first stage, the following health sciences
DeCS/MeSHterms were used: “Checklist or Del-
phi Technique and Delphi Technique”; “Técnica
Delfos” OR “Surveillance of Services” OR “Food
Quality”; “Unidade de alimenta¢do e nutri¢do
hospitalar AND (collection:(“06-national/BR” OR

“05-specialized”) OR db:(“LILACS” OR “MED-
LINE”)) AND ( collection:(“06-national”))”.

The second stage filtered studies conducted
as of 2006 (considering this year, since there were
technical manuals drafted by the World Health
Organization (WHO) for infant formulas), in
Portuguese, English, and Spanish. The study
presented the following descriptors: (1) in Por-
tuguese: lactdrio, formulas ldcteas infantis, férmu-
las infantis, dieta enteral, terapia enteral, controle
higienicossanitdrio de unidades de alimentagdo e
nutrigdo, servigos de alimentagdo e nutrigio em
unidades hospitalares, controle microbioldgico de
férmulas infantis (lactary, infant milk formulas,
infant formulas, enteral diet, enteral therapy,
hygiene sanitary control of the UAN, food and
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nutrition services in hospital units, microbiolog-
ical control of infant formulas); (2) in English:
food quality, food safety service, powdered infant
formula, powdered milk, breastfeeding, human
milk bank, surveillance of services; (3) in Spanish:
férmulas ldcteas artificiales, lactancia maternal,
férmulas ldcteas infantiles, lactantes (artificial
milk formulas, breast milk, infant milk formu-
las, breastfeeding).Our work selected the stud-
ies that evaluated and/or validated and applied
instruments of hygiene sanitary inspection and/
or microbiological analysis and/or the analysis of
dangers and critical points of control in food and
nutrition services of the hospital sectors includ-
ed in UAN and/or lactaries, human milk banks,
commercial sectors (for example, restaurants,
delicatessens, among others), and school sectors.

The checklist of production processes infant
formula, pediatric enteral diets, and expressed
human milk was drafted and referenced con-
sidering the bibliographic survey conducted. To
structure the instrument, the ANVISA Decrees
RDC n° 216/2004'%; RDC n° 63/2000"; and RDC
ne 275/2002% were used, which treat the hygiene
sanitary control and the best food handling prac-
tices in UAN'S, enteral nutritional therapy' and
industrial food processing®, and the checklist of
the study entitled “quality management in the
preparation of enteral diets and infant formulas
in the lactary of a university hospital™*®.

Validation of the instrument’s content
by specialists

This stage used the Delphi technique and
consisted of the following stages: Selection of
specialists; Validation of the content; Analysis of
the reproducibility and reliability of the special-
ists” answers?"?.

Selection of the specialists

The following criteria were adopted to create
the panel of specialists: (1) Have at least three
years of experience in lactaries; (2) Have a lato
sensu and/or stricto sensu specialization and/or a
Master’s in Business Administration (MBA); (3)
Have experience in drafting instruments for lac-
taries, having experience or not in the validation
of instruments for hospital UANs. To achieve this,
the lattes curriculum vitae of the specialists was
analyzed, and contact was made with the coor-
dination department of the hospital lactaries to
gain access to the e-mail and/or telephone num-
ber of the nutritionists who worked in this sector.

Validation of content

The specialists who agreed to participate on
the panel were advised to sign the free and in-
formed consent form. An e-mail was sent with the
instructions to validate the content and checklist
of production processes infant formula, pediat-
ric enteral diets, and expressed human milk. In
addition, a Google Drive file was made available
with free access to the bibliography used in the
write-up of the instrument. The specialists were
advised to evaluate the content of the instrument
considering the following aspects: (1) “If the item
was expressed in a logical and intuitive manner”;
(2) “If the item was described with the correct
semantics (grammar and vocabulary)”; (3) “If
the item contains current nomenclatures™; (4)
“If the item was described in a clear and intelligi-
ble manner”; (5) “If the item contained relevant
information that aided in the application of the
instrument”; and (6) “If the item measured what
was supposed to be evaluated - the hygiene san-
itary conditions in the lactary”. To achieve this,
the 5-point Likert scale was used: (1) Strongly
disagree; (2) Disagree; (3) Neutral; (4) Agree; (5)
Strongly agree®. The item classified by the spe-
cialists as “strongly disagree”, “disagree”, or “neu-
tral” were changes, that is, for each subsequent
round there was a verification of the results of the
scale, and these items were re-written or exclud-
ed. The instrument was later re-sent with new
structures and content for re-evaluation, accord-
ing to that set forth in the Delphi technique. A
space was made available in which the specialists
could criticize and make suggestions, when nec-
essary. However, it was requested that, together
with the comments/suggestions, the specialists
also informed the bibliography (when possible)
on which the inclusion or exclusion was based.

The answers were tabulated in the Software
Microsoft Excel® during three rounds of this
study. In the final round, the specialists were in-
formed by e-mail that the content of the instru-
ment had been validated. The agreement among
the specialists was measured by the Content Va-
lidity Index (CVI), considering the item validat-
ed when it presented an agreement of above 0.80
or 80% among the specialists*, according to the
following equation®*.

Equation 1:

number of answers evaluated
as agree or strongly agree

CVI=
Total number of answers




Analysis of the reproducibility

and reliability of the specialists’ answers

The reliability (internal consistency) of the
instrument was measured using the statistical
tests: Intraclass Correlation Coefficient (ICC)
and Cronbach’s Alpha Coefficient, which evalu-
ated the homogeneity of the obtained answers?.
The following classification was adopted: ICC
greater than or equal to 0.75 indicated an excel-
lent reliability; between 0.4 and 0.74 indicated a
satisfactory reliability; and less than 0.4 indicated
a weak reliability”’. For the Cronbach’s Alpha Co-
efficient, it was suggested that a should be greater
than or equal to 0.7%. For the data analysis, the
Statistical Package for the Social Sciences, version
25 (IBM SPSS), was used.

Validation of the appearance
of the instrument by the target public

The selection of the target public for whom
this instrument was created, in this case, the nu-
tritionists who work in the lactary, followed by
the application of the instrument with the val-
idated content, validated the instrument’s ap-
pearance and analyzed the reproducibility and
reliability of the nutritionists’ answers.

Selection of the target public

The following selection criteria were used:
(1) nutritionist with latu sensu, stricto sensu spe-
cialization or MBA; (2) practical experience in
the management of hospital lactaries; (3) experi-
ence in the validation of hygiene sanitary control
instruments in the hospital UAN; (4) experience
in drafting quality control instruments in hospi-
tal lactaries.

Application of the instrument

with the content validated by specialists

This application was conducted in the ref-
erence lactary of the city of Rio de Janeiro from
September to October 2020. This institution was
chosen, as it contemplated all of the production
processes included in the instrument’s content,
which is a crucial factor when evaluating repro-
ducibility and reliability. The nutritionists that
agreed to participate in this phase of the study
signed the free and informed consent form. The
instrument was applied by three nutritionists in
the same lactary and under identical conditions
of day and time. It was requested that the nutri-
tionists avoid contact with one another in order
to prevent any influence upon the answers.

Each item for the evaluation of the lactary
could be classified as: “Conforms” (C) — when
the item presented adequate hygiene sanitary
conditions; “Does not conform” (NC) —when the
item did not present adequate hygiene sanitary
conditions; “Not Applicable” (NA); “Not Ob-
served” (NO); along with a space for “Observa-
tions” (OBS), when necessary”. The percentage
of adequacy of the hygiene sanitary conditions
(PACHS, in Portuguese) was calculated using the
following formulas®:

Equation 2:

Total items of the block x 100
PACHS block= Total of adapted items of the block
Equation 3:
PACHS total= Total of adapted items x 100

Total of instrument’s items

The lactary was considered to be of adequate
hygiene sanitary conditions when the PACHS
was >76%; partially adequate, when the PACHS
was between 51% and 75%; and inadequate,
when the PACHS<50%?%"%.

From the results obtained by the PACHS cal-
culations, the Kolmogorov-Smirnov statistical
test was performed. It was observed that the data
did not present a normal distribution. For this
reason, the Kruskal-Wallis parametric statistics
test was performed™ to verify if there was a statis-
tically significant difference among the analyses
carried out by the specialists in the lactary. For all
tests, the significance level was set at 5%.

Validation of the appearance
of the instrument

The following aspects were analyzed: (1) “The
header information is organized in a logical and
intuitive manner”; (2) “The instructions to guide
the application of the instrument are organized
in a logical and intuitive manner”; (3) “The op-
tions to check the answers of the instrument are
clear, objective, and easy to mark”; (4) “The items
of the blocks drafted in the instrument are se-
mantically correct (grammar and vocabulary)”;
(5) “The graphic layout is presented in an orga-
nized, simple, and objective manner”; (6) “The
size of the instrument is adequate and relevant
enough to evaluate the hygiene sanitary condi-
tions of the hospital lactaries”; (7) “The method
to evaluate the calculation of the adequacy of the
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hygiene sanitary conditions of the hospital lac-
taries, based on the adaptation of Decree RDC n°
275/2002% and the scientific literature® is con-
clusive and capable of guiding the professional in
the proper correction measures when non-con-
formities are indicated”.

Each aspect analyzed in this study was clas-
sified by the nutritionists, using the 5-point
Likert scale?®, and the items that were classified as
“strongly disagree”, “disagree”, or “do not agree”
were changed according to the contribution
of the nutritionists. To evaluate the agreement
among the nutritionists, the Appearance Validity
Index (AVI) was used, with the formula adapted
from the CVI*? to perform the calculation, and
was considered to be validated when an agree-
ment of above 0.70 or 70% was reached.

Analysis of the reproducibility

and reliability of the nutritionists’ answers

To verify the reliability (internal consistency)
of the evaluations of the lactaries, the ICC? and
the Cronbach’s Alpha®® Coefficient statistics tests
were applied in order to evaluate the homoge-
neity of the answers, according to that described
above. To analyze the data, the IBM SPSS Statis-
tics software, version 25, was used.

Results and discussion
Drafting of the instrument

Of the 10 studies found, 7 were not eligible
and only 3 were eligible; however, only one study
from the search was used, as it proved to run in
line with the proposal of the present study. More-
over, during the content validation process, one
contribution study was sent to the specialists to
reference the instrument.

Validation of the instrument’s
content by specialists

Selection of specialists

The panel for the instrument’s content vali-
dation consisted of five specialists, of whom 60%
(3) had a Master’s degree, 20% (1) a specializa-
tion, and 20% (1) an MBA. Regarding the work
of the specialists, 40% (2) worked in public hos-
pitals, 40% (2) in private hospitals, and 20% (1)
conducted scientific and hospital consulting. All
specialists had experience in the validation of hy-
giene sanitary control instruments in a hospital
UAN and in the drafting of quality control in-

struments in hospital lactaries. The average time
of experience in their areas of work was of 11
years, with a standard deviation (SD) of +6.96.

Content validation

The checklist of production processes infant
formula, pediatric enteral diets, and expressed
human milk presented the following structure:
(1) Header — specifications of the lactary, (2) In-
struction guide to completion instructions, and
(3) 16 blocks with 225 evaluation items.

For the content validation of the header, two
rounds of the Delphi technique were necessary,
with the following adjustments: insertion of the
volume of productions per day of enteral diets
and expressed human milk, together with the
list of equipment commonly used in the best
practices of the production processes in hospi-
tal lactaries, according to that requested by the
specialists. To guide completion instructions,
two rounds of the Delphi technique were also
required so that the content could be validated
and the following information be included — the
term “expressed human milk” included both pas-
teurized expressed human milk (LHOP, in Por-
tuguese) and raw expressed human milk (LHOC,
in Portuguese), which is exclusively from the
mother to the child, according to that requested
by the specialists.

The CVI measurements of the aspects that
were evaluated by the specialists for the valida-
tion of the content of the header and the guide
to completion instructions were of 0.88 (mini-
mum 0.88 and maximum of 0.92), respectively,
were: “Organized in a logical and intuitive man-
ner”; “Described in a clear and intelligible man-
ner”; “Aids in the application of the instrument”;
“Drafted semantically correct (grammar and vo-
cabulary)”.

For the validation of the content of the in-
strument’s items, three rounds of the Delphi
technique were necessary. The first version of the
instrument consisted of 236 evaluation items. Af-
ter the content validation by the specialists, the
instrument then contained 227 items.

In the first round, 37% (84) of the items had
their content validated, 21 items were excluded,
and 131 items did not reach an agreement and
were changed in relation to the writing to be
re-evaluation. In addition, according to the con-
tributions of the specialists, 13 items were added
and evaluated in the second round, according to
that set forth by the Delphi technique.

In the second round of validation of the
checklist of production processes infant formu-



la, pediatric enteral diets, and expression human
milk, 54% (123) of the items had their content
validated; only 21 items did not reach an agree-
ment among the specialists, with one item being
excluded and the others modified. In the third

round, 9% (20) of the items were re-evaluated
and validated in their content.

The CVI measurement obtained by each
block that made up the evaluated instrument can
be observed in Table 1. The CVI values obtained

Table 1. Average CVI with minimum and maximum values from the 16 blocks that make up the checklist of
production processes infant formula, pediatric diets, and expressed human milk. Rio de Janeiro, 2020.

Average CVI per aspect (minimum | maximum values)

o Written Measure what it
Described in .
Blocks (n) a clear and Presented semantically wants:to evah{ate
. . . up-to-date correct the hygiene sanitary
intelligible e .
manmer nomenclatures (grammar and conditions in a
vocabulary) lactary

Block 1: Receiving of infant formulas, 0.92 0.92 0.92 0.92
enteral diets, complementary inputs, 0.92]0.92 0.92| 0.92 0.92]0.92 0.92]0.92
and LHO (n=25)
Block 2: Storage of infant formulas, 0.92 0.92 0.96 0.96
enteral diets, complementary inputs 0.88/0.96 0.92] 0.96 0.92] 0.96 0.92] 0.96
and LHO 9 (n=20)
Block 3: Dressing/changing room 0.92 0.92 0.92 0.92
(n=13) 0.92]0.92 0.92/0.92 0.92/0.92 0.92]0.92
Block 4: Hygiene health and conduct of 0.92 0.96 0.92 0.92
food handlers (n=9) 0.92]0.96 0.96| 0.96 0.92/0.92 0.92]0.92
Block 5: Infant formula, enteral diet, 0.92 0.92 0.92 0.92
and LHO 9 preparation room (n=33) 0.92]0.92 0.92| 0.92 0.92| 0.92 0.92| 0.92
Block 6: Control of preparation process 0.92 0.92 0.92 0.92
for the hygienization of utensils and 0.92] 0.92 0.92] 0.92 0.92] 0.92 0.92] 0.92
equipment (n=27)
Block 7: Hygienization of baby bottles, 0.92 0.96 0.92 0.92
nipples, and accessories (n=12) 0.92]0.92 0.96/0.96 0.92| 0.92 0.92| 0.92
Block 8: Sterilization of baby bottles, 0.92 0.96 0.92 0.92
nipples, and accessories (n=2) 0.92] 0.92 0.96] 0.96 0.92]0.92 0.92] 0.92
Block 9: Handling of infant formulas, 0.92 0.92 0.92 0.92
enteral diets, and LHO (n=28) 0.92] 0.92 0.92]0.92 0.92]0.92 0.92]0.92
Block 10: Procedure for the final 0.92 0.92 0.92 0.92
heating of infant formulas/Autoclave 0.92] 0.92 0.92 0.92 0.92] 0.92 0.92|0.92
process(n=2)
Block 11: Disposal of infant formulas, 0.92 0.92 0.92 0.92
enteral diets, and LHO (n=14) 0.92] 0.92 0.92]0.92 0.92]0.92 0.92]0.92
Block 12: Procedure for the final 0.92 0.92 0.92 0.92
heating of infant formulas, enteral 0.92]0.92 0.92]0.92 0.92/0.92 0.92|0.92
diets, and LHO (n=13)
Block 13: Distribution of infant 0.94 0.92 0.92 0.92
formulas, enteral diets, and LHO (n=7)  0.92 0.96 0.92]0.92 0.92]0.92 0.92]0.92
Block14: Climatization (n=8) 0.92 0.92 0.92 0.92

0.92]0.92 0.92] 0.92 0.92] 0.92 0.92]0.92
Block 15: Water supply (n=7) 0.92 0.92 0.92 0.92

0.92| 0.92 0.92]0.92 0.92(0.92 0.92]0.92
Block 16: Control of vectors and 0.92 0.92 0.92 0.92
plagues (n=5) 0.92/0.92 0.92]0.92 0.92]0.92 0.92]0.92

CVI=Content Validity Index; n=number of items per block; LHO=Expressed Human Milk.

Source: Authors.
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in the present study ran in line with that pro-
posed by scientific literature®!, which considered
the instrument with the validated content when
the agreement among the specialists was above
80% (0.80). In the validation studies, the hygiene
sanitary control instruments in UAN***" and the
collective food management® were validated
with a CVI of greater than or equal to 0.80 for
the analyzed aspects, and corroborate with the
results from the present study.

Analysis of the reproducibility

and reliability of the answers given

by the specialists

The answers from the specialists showed
homogeneity, since the items that made up the
instrument contained an ICC>0.80, and 90%
(203) of the items showed a Cronbach’s Alpha
>0.80. These results demonstrate an excellent
correlation and reliability that was nearly perfect,
according to the classifications described by sci-
entific literature”***. Regarding the 10% (22) of
the items, which showed a Cronbach’s Alpha value
of below 0.70, these values did not affect the reli-
ability of the scale. The present study opted not to
exclude these items as they were important in the
evaluation of the hygiene sanitary conditions in
hospital lactaries. The decision not to exclude the
instrument items with Cronbach’s Alpha values
below 0.70, without interference in the internal
consistency, was also observed in another study*,
in which the reliability of the items from the in-
strument entitled “scale of emotional intelligence
applied to nursing students” was evaluated in
the aspects of “perception”, “understanding’, and
“regulation”. The results that were obtained in
the present study were similar to another study*!,
which evaluated and validated the content of an
instrument entitled the “evaluation of the use of
self-assessment to improve access to and quality
of primary health care” (AMAQ) and achieved
an internal consistency of the Cronbach’s Alpha
value of greater than 0.80 among the 7 specialists
for the evaluation of the aspects of “relevance”,
“representativity”, and “clarity”.

Validation of the appearance
of the instrument for the target public

Selection of the target public

The checklist of production processes infant
formula, pediatric enteral diets, and expressed
human milk with its validated content was sub-
mitted to the process of the validation of the in-
strument’s appearance for the target public. This

stage counted on the participation of three nutri-
tionists who have practical experience in lactary
management, of whom, 80% (2) had a Master’s
degree and 20% (1) has a latu sensu specializa-
tion; 33.33% (3) were employed in the lactary
in which the instrument was applied, and were,
respectively, government employees and an out-
sourced employee, while 33.33% (1) was classi-
fied as a scientific and hospital consultant. More-
over, all of the nutritionists had experience in the
validation of instruments, and 80% (2) had expe-
rience in drafting quality control instruments for
hospital lactaries. The average time of experience
in the area of work was of 5 years (SD+3.77).

Validation of appearance

The results of the validation of appearance,
which were performed by three nutritionists
during the first application of the instrument
with validated content (full version), were col-
lected in the reference lactary of Rio de Janeiro
and presented an agreement of above 0.70 for
the AVI of the five aspects, which were, respec-
tively, “The information of the header was orga-
nized in a logical and intuitive manner” (0.87);
“the instruction written for the application of
the instrument were organized in a logical and
intuitive manner” (0.73); “the options to check
the answers of the instrument were presented in
a manner that was clear, objective, and easy to
mark” (0.80); “the items written in the instru-
ment were semantically correct (grammar and
vocabulary)” (0.80); “the graphic layout(com-
ponents of the appearance of the instrument: vi-
sual, page formatting, margins, provision of the
items) was provided in an organized, simple, and
objective manner” (0.87).

However, the aspects of “Instrument size
(number of items)” and “Method of evaluation
of the percentage of adequacy of the hygiene san-
itary conditions” showed an agreement of below
0.70. The nutritionists found the instrument to
be extensive and suggested that the instrument
be divided into two versions:

1. Routine version - for daily supervision,
which consisted of 10 items distributed in 9
blocks, as follows: block (1) “Hygiene health
and conduct of handlers”; block (2) “Control of
the preparation process for the hygienization of
utensils and equipment”; block (3) “Hygieniza-
tion of baby bottles, nipples, and accessories”;
block (4) “Sterilization of baby bottles, nipples,
and accessories”; block (5) “Handling of infant
formulas, enteral diets, and expressed human
milk”; block (6) “Procedures for final heating of



infant formulas”; block (7) “Disposal of infant
formulas, enteral diets, and expressed human
milk”; block (8) “Procedures for the final heat-
ing of the infant formulas, enteral diets, and ex-
pressed human milk”; block (9) “Distribution
of infant formulas, enteral diets, and expressed
human milk”.

2. Management version - to be used in the su-
pervision done every 15 days or monthly, which
consisted of 107 items distributed in 7 blocks, as
follows: block (1) “Receiving of infant formulas,
enteral diets, complementary inputs, and LHO”;
block (2) “Storage of infant formulas, enteral
diets, complementary inputs, and LHO”; block
(3) “Dressing/changing room”; block (4) “Room
for the preparation of the infant formula, enteral
diet, and LHO”; block (5) “Climatization”; block
(6) “Water supply”; block (7) “Control of vectors
and plagues”.

These adjustments represented an important
contribution in this stage of the study, as they
minimized the number of items that were redun-
dant and facilitated the application of these in
the lactary’s daily routine.

During the calculation of the PACHS, it was
observed that the appearance of the formula pro-
posed by Decree RDC n° 275/2002% as well as by
the scientific literature”, generated overestimat-
ed and underestimated results. Thus, the nutri-
tionists suggested the adaptation of this. In this
sense, the formulas described in equations 4 and
5 were adopted, in which the items classified as
“not applicable” and the items classified as “not
observed” were subtracted from the total number
of items.

Equation 4:
Total of adapted items in the block

(Total of items in the block — Total of items NA
— Total of items NO) x 100

Equation 5:

Total adapted items
(Total of items in the instrument — Total of
items NA — Total of items NO) x 100

Where: NA = not applicable; NO = not ob-
served.

After the adjustments, the instruments were
submitted to a new stage for the validation of the
appearance of the instrument by the target pub-
lic, showing an AVI=0.93 both for the size of the
instrument and for the method of PACHS eval-

uation; therefore, the instrument was considered
to have a validated appearance.

The instrument with the content and appear-
ance validated was once again applied in the ref-
erence lactary. Tables 2 and 3 show, respectively,
the results of the lactary evaluations in which the
routine version was used, as well as the manage-
ment version of the checklist of production pro-
cesses infant formula, pediatric enteral diets, and
expressed human milk. It is important to high-
light that in the instrument’s routine version, the
block 6: “procedures of final heating of the infant
formulas | autoclave process” was not evaluated,
since the reference lactary did not use this pro-
cedure to heat infant formulas, but rather used a
water bath at 65°C for 15 minutes, which would
affirm the conformity in the evaluation of the
best practices of the handling process.

When applying the management version of
production processes infant formula, pediatric
enteral diets, and expressed human milk, it was
observed that one item presented non-conformi-
ty — the lack of an exclusive dressing room for
the lactary employees —, which did not meet the
legal standards®, which corroborates with an-
other similar study*’ that evaluated the hygiene
sanitary conditions of a hospital UAN, where the
lack of an exclusive dressing room for the food
handlers was identified.

In block (4): “Room to prepare the infant
formula, enteral diet, and LHO”, the subitem
“Environment and safety” were also evaluated as
non-conforming, in the item related to the sig-
naling of the emergency exit in the lactary, that
is, the location had no signaling and thus did not
meet the legal standards®. This result was similar
to a study* which analyzed the operational pro-
duction process of infant formulas and their crit-
ical points of control, and highlighted the lack of
the signaling of the emergency exit in the lactary
of a public hospital in Brazil.

Analysis of the reproducibility

and reliability of the answers given

by the nutritionists

The results presented in Tables 2 and 3 show
that the instrument presented reproducibility,
that is, it proposed what it wanted to measure
in conditions that were identical to the analysis,
agreement, and homogeneity originating from
the same distribution among the nutritionists
during the evaluation of the hygiene sanitary
conditions in the reference lactary. No statisti-
cally significant difference (p-value>0.05) was
found among the answers given by the nutrition-
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Table 2. Comparative evaluation of the PACHS of the lactary, conducted by three nutritionists, using the routine
version of the checklist of production processes infant formula, pediatric enteral diets, and expressed human
milk. Rio de Janeiro, 2020.

PACHS of the reference lactary

Nutricionists
Blocks of the routine version A B C
n|% n|% n|% p-value
Block 1: Hygiene health and conduct of food handlers (nt=13) 1090.91 13]100 13]100  0.128

Block 2: Control of the preparation process for the hygienization of 15100 18]100 19]100  0.570
utensils and equipment (nt=19)

Block 3: Hygienization of baby bottles, nipples, and accessories 4100 9]100 10|100  0.064
(nt=12)

Block 4: Sterilization of baby bottles, nipples, and accessories (nt=2) 1100 1100 1100 1.00
Block 5: Manipulation of infant formulas, enteral diets, and 18100 21|100 24|100  0.068
expressed human milk (nt=28)

Block 6: Procedures for the final heating of infant formulas | 0 0 0 0.082
Autoclave process (nt=2)

Block 7: Disposal of infant formulas, enteral diets, and expressed 8100 9] 100 12|100  0.176
human milk (nt=14)

Block 8: Procedures for the final heating of infant formulas, enteral 9]100 9100 9100 1.00

diets, and expressed human milk (nt=13)

Block 9: Distribution of infant formulas, enteral diets, and expressed 5]100 71100 7|100  0.306
human milk (nt=7)

PACHSt (nt=110) 70]98.59 87|100 95| 98.96 0.368

PACHS=Percentage of Hygiene Sanitary Conditions. PACHSt=Total Percentage of Hygiene Sanitary Conditions. nt=number
of total items per block and number of total items of the routine version instrument. (n|%) n=number of adapted items|
%-=percentage of adequacy. A p-value of greater than 0.05 was considered in the analysis of reproducibility through the Kruskal
Wallis test™.

Source: Authors.

Table 3. Evaluation of the PACHS of the lactary, conducted by three nutritionists, using the management version
of the checklist of production processes infant formula, pediatric enteral diets, and expressed human milk. Rio
de Janeiro, 2020.

PACHS of the reference lactary

Nutricionists
Blocks of the management version A B C
p-value
n|% n|% n|%
Block 1: Receiving of infant formulas, enteral diets, and expressed 221100 125|100 24|96  0.152
human milk(nt=25)
Block 2: Storage of infant formulas, enteral diets, complementary 151100 18]100 19]100  0.128
inputs, and expressed human milk (nt=20)
Block 3: Dressing/changing room (nt=13) 12]92.31 12]92.31 12]100  0.998

Block 4: Room for the preparation of infant formulas, enteral diets, 23100 26]92.86 26|100  0.540
and expressed human milk (nt=29)

Block 5: Climatization (nt=8) 5/100  6]100 7|100  0.390
Block 6: Water supply (nt=7) 5] 100 5/100 5]100  0.932
Block 7: Control of vectors and plagues (nt=5) 4]100  5/100 5]|100  0.368
PACHSt (nt=107) 86 | 98.85 97197 98|98.9  0.368

PACHS=Percentage of Hygiene Sanitary Conditions. PACHSt=Total Percentage of Hygiene Sanitary Conditions. nt=number of
total items per block and number of total items of the management version instrument (n|%) n=number of adapted items| %=
percentage of adequacy. A p-value of greater than 0.05 was considered in the analysis of reproducibility through the Kruskal Wallis
test™.

Source: Authors.



ists regarding the lactary, the PACHS calculation
of the blocks, and the lactary as a whole.
Moreover, the results from Tables 4 and 5
reinforce that the checklist of production pro-
cesses infant formula, pediatric enteral diets, and
expressed human milk showed reproducibility,

reliability, and internal consistency, and that 81%
(13) of the blocks of this instrument presented
Cronbach’s Alpha and ICC values of greater than
0.80. According to scientific literature*, for the
instrument to present reliability, it was suggested
that the ICC be greater or equal to 0.75.

Table 4. Cronbach’s Alpha and ICC obtained from the answers given by the three nutritionists for each block of
the instrument with validated content and appearance - routine version. Rio de Janeiro, 2020.

Blocks of the routine version

(a) ICC CI95%  p-value

Block 1: Hygiene health and conduct of the food handlers (n=13) 1.00  1.00

Block 2: Control of the preparation process for the hygienization of 0973  1.00 0.895-1.00 <0.001

utensils and equipment (n=19)

Block 3: Hygienization of the baby bottles, nipples, and accessories 0.99 0.992 0.953-1.00 <0.001

(n=12)

Block 4: Sterilization of the baby bottles, nipples, and accessories

(n=2)

Block 5: Manipulation of infant formulas, enteral diets, and expressed 0.871 0.879 0.487-0.997  0.0400

human milk (n=28)

Block 6: Procedures for the final heating of infant formulas|Autoclave 1.00  1.00

process (n=2)

Block 7: Disposal of infant formulas, enteral diets, and expressed 0.912 0.929 0.518-0.998 0.009

human milk (n=14)

Block 8: Procedures for the final heating of infant formulas, enteral 1.00 1

diets, and expressed human milk (n=13)

Block 9: Distribution of infant formulas, enteral diets, and expressed 1.00 1

human milk (n=7)

n=number of items of the block; ICC=Intraclass Correlation Coefficient; CI=Confidence Interval. ICC greater or equal to 0.75,
excellent reliability; between 0.4 and 0.74, satisfactory reliability; and ICC less than 0.4, weak reliability27. A p-value of greater than
0.05 and a Cronbach’s Alpha (o) value >0.70 were considered for the blocks28. *The scale presented less than 2 items of variance

that were different from zero.

Source: Authors.

Table 5. Cronbach’s Alpha and ICC obtained from the answers given by the three nutritionists for each block of
the instrument with validated content and appearance - management version. Rio de Janeiro, 2020.

Blocks of the management version

() ICC 95%CI p-value

Block 1: Receiving of infant formulas, enteral diets, complementary 0.822 0.857 0.178-0.997  0.042

inputs, and LHO (n=25)

Block 2: Storage of infant formulas, enteral diets, complementary 0.932 0.950 0.627-0.999  0.005

inputs, and LHO (n=20)
Block 3: Dressing/changing room (n=13)

* *

Block 4: Room for the preparation of infant formulas, enteral diets,and  0.939 0.901 0.567-0.997 0.001

LHO (n=29)

Block 5: Climatization (n=29)

Block 6: Water supply (n=7)

Block 7: Control of vectors and plagues (n=>5)

0915 0.86 0.309-0.996  0.008
1.00  1.00

* *

n=number of items of the block; ICC=Intraclass Correlation Coefficient; CI=Confidence Interval. ICC greater or equal to 0.75,
excellent reliability; between 0.4 and 0.74, satisfactory reliability; and ICC less than 0.4, weak reliability27. A p-value of greater than
0.05 and a Cronbach’s Alpha (a) value >0.70 were considered for the blocks28. *The scale presented less than 2 items of variance

that were different than zero.

Source: Authors.
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Some blocks of the checklist of production
processes infant formula, pediatric enteral diets,
and expressed human milk were not evaluated
as regards the internal consistency of the instru-
ment. These include block (4) “Sterilization of
the baby bottles, nipples, and accessories” in the
routine version, and block (3) “Dressing/chang-
ing room” and block (7) “Control of vectors and
plagues” in the management version, since vari-
ance was not observed during the nutritionists’
evaluation, that is, a similar evaluation was given
for the cited blocks and presented no statistically
significant difference.

Conclusion

The checklist of production processes infant for-
mula, pediatric enteral diets, and expressed hu-
man milk had the content and appearance val-
idated; provided reproducibility, reliability, and
internal consistency; and showed that it attends
to the goal for which it was drafted, that is, to
evaluate the hygiene sanitary conditions of the
hospital lactaries.

Collaborations

CR Oliveira worked on the design, research,
methodology, analysis of statistical data and final
writing. MV Lima worked on the analysis of sta-
tistical data. DR Siqueira worked on the design
and research. AGM Oliveira worked on the de-
sign, research, methodology, analysis of statisti-
cal data and final writing. SRMC Garcia worked
on the design, research, methodology, analysis of
statistical data and final writing.

The panel of specialists who worked on the
validation of the content played an important role
in defining the content of the instrument, in such
a way that they measured exactly what they pro-
posed to measure.

The nutritionists who worked on the valida-
tion of the appearance helped make the instru-
ment more functional in order to evaluate specific
situations during the supervision of the produc-
tion process of the pediatric diets in a lactary. At
the end of the process, two versions of the checklist
of production processes infant formula, pediatric
enteral diets, and expressed human milk were for-
mulated: the routine version, which contemplated
the daily supervision blocks, and the management
version, which contemplated the blocks of super-
vision that occurred every 15 days or monthly.

Therefore, the present study was pioneer in
the process of drafting and validating a checklist
of production processes the infant formula, pe-
diatric enteral diets, and expressed human milk,
which can optimize the service of the profession-
al of the area and provide guidance so that future
innovations can be drafted, standardized, and
consolidated in the realm of hospital lactaries.
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