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ABSTRACT

Objective: To perform a cross-cultural adaptation and assess
the content validity of the Neonatal Medical Index (NMI) for the
Brazilian context.

Methods: The cross-cultural adaptation was completed in six
steps, including translation, synthesis of translations, back
translation, submission to an expert committee, testing of the
prefinal version, and appraisal by the original author. The expert
committee assessed the equivalence between versions based
on the percentage of agreement, and content validity was
evaluated using the content validity index (CVI) for each item
of the scale (I-CVI) and for the overall scale (S-CVI) in terms of
representativeness and clarity. Participants of the prefinal version
also evaluated the CVI for clarity.

Results: After two evaluation rounds of the expert committee it
was attained 98% agreement, attesting to the equivalence between
the instrument versions, maximum values for representativeness
I-CVIand S-CVI/Ave (1.00), and high values for clarity I-CVI (allitems
>0.97) and S-CVI/Ave (0.98). The expert committee members
defined that the Brazilian version of the instrument would be
called /ndice Clinico Neonatal (NMI-Br). The NMI-Br reached high
values of CVIfor clarity (all I-CVI1=0.86 and S-CVI/Ave=0.99) among
the participants of the prefinal version.

Conclusions: The NMI-Br is the Brazilian version of the NMI,
obtained in a rigorous cross-cultural validation process, counting
with adequate values of content validity.

Keywords: Premature infant; Childcare; Cross-cultural adaptation;
Translation; Validation studies.

RESUMO

Objetivo: Realizar a adaptacdo transcultural e avaliar a validade de
conteldo do Neonatal Medical Index(NMI) para o contexto brasileiro.
Métodos: A adaptacdo transcultural foi realizada em seis etapas,
incluindo traducdo, sintese das traducdes, retrotraducao, submissao
aum comité de especialistas, teste da versao pré-final e avaliacdo
do autor original. O comité de especialistas avaliou a equivaléncia
entre as versdes com base na porcentagem de concordancia,
e a validade de conteldo foi avaliada por meio do indice de
validade de conteldo (IVC) para cada item da escala (I-IVC) e
para a escala geral (S-IVC) em termos de representatividade e
clareza. Os participantes da versdo pré-final também avaliaram
o IVC quanto a clareza.

Resultados: Apds duas rodadas de avaliacdo do comité de
especialistas obteve-se 98% de concordancia, atestando a
equivaléncia entre as versdes do instrumento, valores maximos
para representatividade I-IVC e S-IVC/Ave (1,00) e altos valores
para clareza I-IVC (todos os itens 20,97) e S-IVC/Ave (0,98).
Os membros do comité de especialistas definiram que a versao
brasileira do instrumento se chamaria indice Clinico Neonatal
(NMI-Br). O NMI-Br alcancgou altos valores de IVC para clareza
(todos I-IVC 20,86 e S-IVC/Ave=0,99) entre os participantes da
versao pré-final.

Conclusoes: O NMI-Br é a versao brasileira do NMI, obtido em
rigoroso processo de validacdo transcultural, contando com
valores adequados de validade de contetdo.

Palavras-chave: Recém-nascido prematuro; Cuidado da crianca;
Adaptacéo transcultural; Traducdo; Estudo de validagdo.
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Neonatal Medical Index for use in Brazil

INTRODUCTION

Preterm infants are commonly classified based on gestational
age and birth weight,' which are easy and practical to assess
and report. However, relying solely on these parameters does
not fully capture the complexity of the infant’s clinical his-
tory. For instance, two infants born at 29 weeks of gestational
age and weighing 1400g can exhibit diverse clinical trajecto-
ries during their Neonatal Intensive Care Unit (NICU) stay,
experiencing varied complications and outcomes.” To address
this limitation, a scoring system named Neonatal Medical
Index (NMI) was developed to assess the severity of illness
in infants during their NICU stay.? This instrument provides
a simple, objective, and easy-to-score process, utilizing data
available in the NICU discharge report to summarize the
preterm infant’s prior clinical course.> The NMI was devel-
oped based on two fundamental principles: birth weight and
the need/duration of mechanical ventilation. The classifica-
tion involves two steps: first, based primarily on birth weight,
and second, according to certain complications, ranges from
I to V, with I representing preterm infants free of significant
clinical problems and V characterizing infants with the most
serious complications.?

One important characteristic of the NMI classification is
its potential to predict later mental and motor development,
particularly for infants born £1500g.** This classification has
been widely applied in various research scenarios, serving as
a morbidity index to study infant development,*’ investigate
NICU routines,® explore family support,” and function as a
screening tool for intervention programs.'®!!

To our knowledge, no other indexes have been used as a mor-
bidity index to classify premature infants. Existing instruments
that predict the development of this population, such as the
Bayley Scales of Infant Development'? and the Hammersmith
Neonatal Neurological Examination," require infant evaluations
conducted by trained professionals at specific ages, while the
NMI is completed based on NICU discharge reports without
subjecting the infant to further evaluations. It should be noted
that the NMI does not replace a neurobehavioral examination,
but it can serve as a rapid screening tool for identifying high-
risk preterm infants who may require priority access to early
developmental intervention programs.'®!!

The NMI could prove to be a valuable instrument when
applied in Brazil, a country where prematurity is a signifi-
cant public health issue, with a high annual rate of premature
births.'*!> Prematurity is listed among the main risk factors
for children with special healthcare needs.!® In this context,
the NMI may serve as an important tool for shaping pub-
lic health policies aimed at monitoring infants discharged

from the NICU and for infant follow-up services, acting as

a criterion for referring the highest-risk infants to early stim-
ulation services.

Considering that the NMI has not yet been translated and
adapted for the Brazilian context, there was no decrease in the
rate of sequelae (although there is a progressive improvement
in survival in low- and middle-income countries),'” as well as
the presence of long waiting lists for early intervention services
indicated for all infants at risk of developmental delays,'s"
the objective of this study was to develop the cross-cultural
adaptation and assess the content validity of the NMI for use
in Brazil. The authors believe that providing a tool capable of
predicting the risk of developmental delays at the time of hos-
pital discharge can significantly aid in the early regulation of

rehabilitation services.

METHOD

This is a methodological study of cross-cultural adaptation
(CCA)* and content validity evaluation of the NMI, carried
out from July 2021 to July 2022, approved by the Research
Ethics Committee under CAAE No 47829521.3.0000.0118.

Prior to starting this study, Dr. David K. Stevenson, MD,
Ph.D., Professor of Pediatrics at Stanford University School
of Medicine (California, USA), who developed the NMI?,
authorized its CCA. Dr. Stevenson has appointed Dr. Heidy
Feldman, MD, Ph.D., Professor at Stanford University School
of Medicine (California, USA), to accompany the CCA.

The NMI CCA was based on an international guideline
which consists of six stages™ as described below:

Stage 1 - Initial translation: The original English NMI
version was translated into Brazilian Portuguese by two inde-
pendent bilingual translators, whose source language was
Brazilian Portuguese. One of the translators was a nurse,
aware of the NMI concepts, while the other, a naive trans-
lator, had no medical background and was unaware of the
concepts involved in NMI. This stage produced two transla-
tion versions (T'1 and T2).

Stage 2 - Synthesis: The T1 and T2 were compared and syn-
thesized in a new version (T3), containing the most appropriate
translated terms defined by consensus between the translators,
accompanied by the main researcher of this study. In addition, a
written report was prepared, carefully documenting each of the
issues addressed, and how they were resolved in the T3 version.

Stage 3 - Back translation: Two professional translators,
whose source language was English and fluent in Brazilian
Portuguese, both without a medical background, unaware of
the original instrument and the purpose of the study, back
translated the T3 from Portuguese to English. They worked
independently and produced two independent back-translation
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versions (BT1 and BT?2). There is no recommendation about a
synthesis version of the back translations in the guideline used
in this CCA, but it was prepared, informing which terms were
translated differently.

Stage 4 - Expert committee (EC): The EC was developed in
two rounds until the desired equivalence and agreement rates
between the members were achieved.?** The EC members were
chosen for convenience, aiming to include professionals from
different regions of Brazil. The first round was composed of ten
members: two neonatologists (one with master’s degree [MD]
in health sciences and the other specialized in Neonatology),
two nurses (one MD in health sciences and the other with MD
in nursing), two physical therapists (one specialized in pediat-
rics and the other in neonatal intensive care), two speech ther-
apists (both with MD in health sciences), all of them working
in NICUs from 2 to 18 years (62% for <10 years, and 38% for
>10 years), a university professor (physical therapist, Ph.D. in
health sciences) expert in CCA, and also a premature infant’s
mother (graduated in Business Administration, single mother
of an only child born as an extremely preterm infant and that
developed mental and motor handicap), representing the pop-
ulation® evaluated by the instrument. These members lived in
different regions of Brazil (50% South, 30% Southeast, 10%
North, and 10% Northeast). The EC second round was com-
posed of eleven members: nine of the EC’s first-round mem-
bers (one of the neonatologists could not participate), plus two
translators, one who participated in stage 1 (bachelor’s degree
in nursing) and another who participated in stage 2 (profes-
sional translator with doctoral degree) of the CCA.

Each EC member working independently, received by
electronic mail a set of documents containing (1) a cover
letter asking for their participation, describing each step of
the process and informing the conceptual underpinnings
and measuring model being used,?"* (2) all abovementioned
NMI versions with comments about the translation process
written in previous stages, and (3) the evaluation forms con-
taining (A) dichotomous questions to assess semantic, idi-
omatic, cultural and operational equivalence to complete if
they agree or not with the translated item and if necessary,
they could suggest changes in the translation of the T3 ver-
sion items, and (B) two 4-point Likert scales, one to assess
relevance (1=the item is not relevant, 2=the item needs major
revision to be relevant, 3=the item needs minor revision to
be relevant, 4=the item is relevant)?? and another to assess
clarity (1=not clear, 2=slightly unclear, 3=clear, 4=very clear)
of each T3 item. The scoring of these measures was used to
quantify the content validity.

Stage 5 - Test of prefinal version: Considering that the NMI
must be understandable by the NICU health team, because

they are responsible for collecting the necessary data to classify
the NMI, the field test of the prefinal version was applied to 94
different health professionals, with experience in NICU, who
accepted the invitation publicized by social media (WhatsApp®)
to participate in this study. These professionals completed an
electronic form (Google Forms®), evaluating the clarity of each
NMI item, using a 4-point Likert scale (1=not clear, 2=slightly
unclear, 3=clear, 4=very clear). Afterward, they evaluated the
instructions, the items, and the scores of the prefinal version.
Moreover, they could report their doubts and propose sugges-
tions to clarify the instrument.

Stage 6 - Submission of documentation to the original
author: Dr. Stevenson and Dr. Feldman were consulted at the
end of the last three stages of the CCA. On these occasions,
adaptations of the terms and the reasons for the changes were
informed and authorization to proceed with the CCA was
requested. At the final stage, they certified that a reasonable
translation had been achieved.

The stages of the NMI translation and CCA process are
presented in Figure 1.

Two measures were assessed in stage 4 to analyze the data:

1. Percentage of agreement (% agreement) used to access

semantic, idiomatic, conceptual and operational equiv-
alence, and compatibility between the original and
translated version) calculated by the formula % agree-
ment=[(number of raters agreeing/total number of rat-
ers) x 100]* and

2. Content validity index (CVI) used to assess the relevance

and the clarity of the translated items. The CVI was cal-
culated for each item individually (I-CVI=number of
experts giving a rate of either 3 or 4/number of experts)
and for the overall scale (S-CVI/Ave=average of the
I-CVI for all items of the scale).?

The CVI was also used to assess the clarity of the instru-
ment in stage 5. This study sought to achieve values of % agree-
ment up to 0.9%', I-CVI of 0.78 or higher, and S-CVI/Ave of
0.90 or higher.

Furthermore, the COSMIN (COnsensus-based Standards
for the selection of health Measurement INstruments) was
employed. This checklist includes 12 design requirements, eval-
uated in four categories (from very good up to inadequate),
proposed to assess the quality of the translation process of

« . » 25
Patient report outcome measures .

RESULTS

In stage 1, there were different translations for the following

common use terms: “‘computing”, “screen”, “step” and “to the
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Original tool
Neonatal Medical Index?

Cross-cultural adaptation process Pilot study
authorized by the original author Review of available literature about the NMI
[
Dr. Stevenson appointed Dr. Stage 1- Initial translation
Feldman to accompany the CCA English to Brazilian Portuguese
| |
Translator 1 (T1) — Health professional Translator 2 (T2) — Naive translator
aware of the concepts involved in the NMI unaware of the concepts involved in the NMI

[ [
Stage 2- Synthesis
|

Synthesis of the translations of T1 e T2
Translator 1 + Translator 2 + Secretary = T3 version

N

Stage 3- Back translation:
T3 version in Brazilian Portuguese to English

l l

Professional Translator 1 (BT1) Professional Translator 2 (BT2)
unaware of the concepts involved in NMI unaware of the concepts involved in NMI

A synthesis version of the back translations was prepared and
sent to the original author for evaluation translated differently

N

Stage 4- Expert committee
Analysis and evaluation of documents produced in previous stages

First round of evaluation by the EC (n=10) J Second round of evaluation by the EC (n=11)
First analysis and evaluation of documents produced Final analysis of documents (% agreement and CVI)
in previous stages (% agreement and CVI) before the test of prefinal version

N N
Stage 5- Test of prefinal version (n=94)
l

Evaluation of the clarity of the indice Clinico Neonatal (NMI-Br),
the Brazilian version of the NMI (n=94 health professionals)

N

Stage 6- Submission of documentation to the original author
Dr. Stevenson and Dr. Feldman

’ Final Version
Indice Clinico Neonatal- NMI-Br, the cross-cultural adapted version of the NMI

CCA: cross-cultural adaptation; NMI: Neonatal Medical Index; EC: expert committee; CVI: content validity index.

Figure 1. Flowchart of the cross-cultural adaptation process of the Neonatal Medical Index.
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highest applicable”, because the translators used terms with sim-
ilar meanings in Brazilian Portuguese. Only two medical terms
received different translations: “patent ductus” and “exchange
transfusion for hyperbilirubinemia”. Despite the translation
of most of the medical terms being equal between the trans-
lators, the naive translator informed that he did not know the
meaning of the terms.

In stage 2, in the T3 version, the translators opted for the
clearest and most grammatically appropriate terms in Brazilian
Portuguese for choice of common use terms, and when there
was a different translation of some medical terms, the naive
translator opted for the terms utilized by the nurse translator.
In addition, they preferred to replace the abbreviations with
the corresponding terms. The main researcher made a record
of the decisions without interfering with the choice of terms.

In stage 3, a few terms of the T3 were back translated dif-
ferently by the translators: “calculating/measuring”, “show
below/presented” “seizures/convulsions” and the title of the
instrument: “Neonatal Assessment Scale/Neonatal Medical
Index”. Except for this last term, the others can be consid-
ered synonymous.

In stage 4, the EC first round, insufficient values of %
agreement and CVI of some items related to the instructions
for application of the instrument were attained, and an item
that described the population of the original study which was
considered unnecessary to NMI classification was excluded.
Besides that, the experts considered inappropriate the trans-
lation into Brazilian Portuguese of the terms “exchange trans-
fusion”, “respiratory distress syndrome”, “patent ductus” and
“major surgery”. They also opted for the replacement of the
drugs names specified in the original instrument by the expres-
sion “that required medications”.

In the EC second round, the desired values for the % agree-
ment and CVI (Table 1) were reached and the pre-test version
was prepared to be evaluated by the health professional partici-
pants in the prefinal version stage. In addition, the EC defined
that the title of the Brazilian version of the NMI would be
“Indice Clinico Neonatal (NMI-Br)”.

In stage 5, the prefinal version was tested with 94 health
professionals, of whom 75 were physical therapists (80%),
9 nurses (10%), 5 doctors (5%), 4 speech therapists (4%) and
1 was occupational therapist (1%), from different geographic
regions of Brazil (38% in the South, 28% in the Northeast,
21% Southeast, 9% Central-West, and 4% North). All pro-
fessionals had experience in NICU working: <6 months (8%),
6 months—1 year (10%), 1-5 years (32%), and >5 years (50%).
They scored the clarity of the prefinal version that was orga-
nized into eight items to contemplate the layout of the original
version. In this evaluation, one item attained I-CVI=0.86 and

Table 1. Percentage of agreement, item and average
content validity index for the experts committee of
the indice Clinico Neonatal (NMI-Br), Brazilian version
of the Neonatal Medical Index.>. Florianépolis, Santa
Catarina, Brazil, 2022.

Round 1 | Round 2

Percentage agreement

Domains
Clarity 60.0 91.0
Semantic equivalence 88.3 97.0
Idiomatic equivalence 83.0 100
Conceptual equivalence 80.0 100
Operational equivalence 95.0 100
Compatibility between versions 90.0 100
Entire instrument 84.4 97.0

I-CVI clarity

ltem
1 0.80 0.90
2 1.00 1.00
3 1.00 1.00
4 1.00 1.00
5 1.00 0.90
6 0.80 1.00
7 0.60 1.00
8 0.90 1.00
9 1.00 1.00
10 1.00 1.00
11 0.66 Excluded*
S-CVI/Ave clarity 0.73 0.98

I-CVI representativeness
1 1.00 1.00
2 1.00 1.00
3 1.00 1.00
4 1.00 1.00
5 1.00 1.00
6 1.00 1.00
7 0.90 1.00
8 1.00 1.00
9 1.00 1.00
10 1.00 1.00
11 0.77 Excluded*
S-CVI/Ave representativeness 0.88 1.00

I-CVI: item content validity index; S-CVI/Ave: average content validity
index; I-CVI: item content validity index; S-CVI/Ave: average content
validity index.

*Iltem 11 was excluded, because it was not considered clear or
representative to the /ndice Clinico Neonatal (NMI-Br), Brazilian
version of the “Neonatal Medical Index”
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all the others achieved I-CVI>0.96 and the S-CVI/Ave=0.99.
The values are presented in Table 2.

During the CCA, Dr. Stevenson and Dr. Feldman reviewed
the back-translations synthesis and the prefinal version and
authorized to continue the prefinal test. When the final ver-
sion of the NMI-Br was ready, they were consulted again, and
Dr. Feldman suggested some modifications in the order of the
items and scores of the NMI-Br. The researchers evaluated
these suggestions and considered that the classification pro-
cess became easier to perform, and adopted them in the final
version of the instrument (Figure 2).

Considering the 12 requirements for the CCA design pro-
posed by COSMIN, this study achieved the highest classifica-
tion (very good) for all of them.

DISCUSSION

This CCA study of the NMI followed all stages and recom-
mendations proposed by Beaton et al.?° It has achieved seman-
tic, idiomatic, experimental and conceptual equivalence, and
obtained the highest evaluation category for all requirements
according to COSMIN guidelines.”

A contributing factor that may have enhanced the excel-
lence of the translation process was the diversity within the
EC. The clinical experience served as a selection criterion for
EC members.? To encompass a wide range of perspectives
on the instrument’s content, individuals with varying pro-
fessional specialties and different lengths of experience in the

NICU were chosen. Furthermore, these professionals hailed

Table 2. Iltem and average content validity index for
the participants of the test of the prefinal version of
the indice Clinico Neonatal (NMI-Br), Brazilian version
of the Neonatal Medical Index.? Florianépolis, Santa
Catarina, Brazil, 2022.

1 0.97
2 1.00
3 0.97
4 0.86
5
6
7

0.98
0.99
0.96
8 0.99
S-CVI/Ave 0.99

I-CVI: item content validity index; S-CVI/Ave: average content
validity index.

from diverse geographic regions across Brazil to increase the
likelihood of identifying colloquial terms, considering the
country’s rich cultural diversity.”? The same criteria were
applied when selecting participants for the prefinal version
evaluation, ensuring that the items and instructions in the
adapted version were clear.?**%

Another important aspect was the inclusion of a preterm
infant’s mother in the EC, aiming to incorporate the assessment
and opinion of a representative from the population evaluated
by the NMI during its CCA and to enhance knowledge trans-
lation to this specific group.?

The major adaptations addressed during CCA involved:

1. Replacing the drug names specified in the original

instrument with a broader expression and

2. Modifying the instrument application.

The first adaptation was necessary because the drugs described
in the original version were not commonly prescribed in Brazil,
likely reflecting changes in drug treatment since the instrument
publication in the 1990s. The second modification was made
in response to feedback from the first round of EC evalua-
tion (I-CVI=0.6). Additionally, the last item, which indicated
that some data were unavailable for the original study sample,
received low CVI values in the first round of the EC evalua-
tion (clarity I-CVI=0.66 and representativeness I-CVI=0.77),
and was subsequently discarded as it was deemed unnecessary
for the instrument use.

Following these adaptations, the NMI achieved a high
expert % agreement value (98%), demonstrating its equiva-
lence with the original instrument.?"** It obtained maximum
values for representativeness in both the I-CVI and S-CV1/Ave
(1.00), indicating total agreement and being free from agree-
ment due to chance factors.* Additionally, it received high val-
ues for clarity in the I-CVI (all >0.97) and S-CVI/Ave (0.98)
for the EC, as well as for the prefinal version test participants
(all I-CVI>0.86 and S-CVI/Ave=0.99). The above-mentioned
modifications align with the specialized literature,?'?**4 which
empbhasizes the use of I-CVI to guide EC decisions, along with
the importance of obtaining I-CVI values of 0.78 or higher
and S-CVI/Ave values of 0.9 or higher to be considered as
having excellent content validity.?*?*** These findings attest
to the equivalence of the NMI-Br with the original instru-
ment and support its application in pediatric and neonatal
clinical practice.

In a clinical and research context, premature infants are
presently categorized based on gestational age or birth weight.!
However, relying solely on these criteria does not adequately
capture the complications experienced during NICU stay,

which can significantly impact an infant’s subsequent health
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iNDICE CLINICO NEONATAL (NMI-Br) FINAL VERSION

O INDICE CLINICO NEONATAL (NMI-Br') E CLASSIFICADO EM 2 ETAPAS,
CONFORME OS CRITERIOS A SEGUIR:

ETAPA 1: PESO AO NASCER:

NMI-B
SEM ventilacdo assistida E r

SEM dias em oxigenoterapia (<24h) E
SEM Sindrome do Desconforto RespiratérioE > |
SEM Persisténcia do Canal Arterial E
PESO AO NASCER SEM apneia ou bradicardia

>1000g.

Ventilacdo assistida < 48h OU
UM dia ou mais em oxigenoterapia

PESO AO NASCER .
<1000g. I

ETAPA 2: CRITERIOS CLINICOS:
(CONSIDERE A CLASSIFICAGAO MAIS ALTA QUE SE APLICAR)

Ventilagdo assistida por 3-14 dias OU

Apneia ou bradicardia que necessitou de tratamento medicamentoso OU
Hemorragia periventricular / hemorragia intraventricular grau | ou Il QU > 1ll
Persisténcia do canal arterial que necessitou de tratamento medicamentoso OU
Exsanguineotransfusdo por hiperbilirrubinemia

Ventilacdo assistida por 15-28 dias OU
Cirurgia de grande porte OU —> IV
Reanimacgao por apneia ou bradicardia que necessitou de tratamento medicamentoso

Ventilacdo assistida por 29 dias ou mais OU
Meningite (confirmada ou suspeita) OU
Convulsées OU —> V
Hemorragia periventricular /hemorragia intraventricular grau Il ou IV QU
Leucomaldcia periventricular

Classificagdo NMI-Br:

Instrucées para a aplicacdo do indice Clinico Neonatal (NMI-Br):

* O NMI-Br classifica os lactentes que foram atendidos na UTI Neonatal, em uma classificacdo
crescente de | a V, quanto mais alta a classificagdo, maiores as complicagoes clinicas.

» Na Etapa 1 faz-se uma classificacdo preliminar, tendo por base o peso ao nascer. Na sequéncia,
levando em conta os critérios clinicos descritos na Etapa 2, a classificacdo preliminar pode ser
alterada, adotando-se o valor de classificagdao mais alto que se atingir nas duas etapas.

Figure 2. Final version of /ndice Clinico Neonatal (NMI-Br), Brazilian version of the Neonatal Medical Index.?
Florianépolis, Santa Catarina, Brazil, 2022.
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condition, especially for very and extremely preterm infants.”

In light of this, the NMI-Br provides a valuable option for
classifying preterm infants in clinical practice. It not only
incorporates the infant’s hospitalization health history but
also offers the advantage of using data readily available in
the hospital discharge report, thereby facilitating its practi-
cal application.

Since its creation, the NMI has served as a classification
system in various research studies, including those investigat-

4,6,7 1

ing infant development,*®’ infant developmental prognostic

factors,® feeding routines in the NICU,? early intervention

1011 ‘and parenting stress.” This exemplifies the diverse

programs
possibilities of NMI-Br utilization in the research context.
However, it is noteworthy that only one of these studies was
developed in Brazil®, and the NMI is still employed in the
English version. With the availability of the adapted version
in Brazil, it can now be applied to different research studies
focused on preterm infants. Early care and support provi-
sion for infants with developmental disabilities in low-in-
come settings are frequently lacking, despite the potential
to improve infant and family outcomes.” Considering the
influence of social inequalities on access to quality early inter-
vention programs for Brazilian premature infants and the
current “wait and see” approach utilized by health services
for outpatient follow-up, which involves detecting deviations
in neurodevelopment and then referring the infant to early
intervention services, proposing the CCA, translation and
assess the content validity of the NMI-Br can help address
this regulatory gap.

The NMI was developed in the 1990s, and its predic-
tive validity for cognitive and motor development at 3 years
of age,? as well as its influence on neuromotor function
and school performance at 7 years of age* were primarily
demonstrated in infants weighing <1500g. However, in the
last three decades, significant advancements in neonatal

3" and

intensive care, such as surfactant therapy,® antenata
postnatal corticosteroid treatment have emerged, leading to
reduced mortality rates and potential changes in outcomes
for preterm infants. Moreover, conditions such as broncho-
pulmonary dysplasia, necrotizing enterocolitis, and sepsis®’
are now well-established as significant contributors to adverse
outcomes in premature infants. However, these factors were
not directly described in the original NMI version, nor were
they addressed in the Brazilian CCA. Hence, it becomes
crucial to evaluate whether the NMI continues to serve as
a valid predictor of outcomes, considering these advance-
ments in NICU treatment. Additionally, besides the need
for updating the instrument, it is crucial to take into account
that the now NMI-Br proposed in Brazil operates within a

cultural context that is significantly different from the North
American one. Therefore, it is imperative to verify whether
the instrument remains a valid predictor of outcomes for the
Brazilian population of preterm infants. The “Indice Clinico
Neonatal-NMI-By” is the Brazilian version of the “Neonatal
Medical Index”, which underwent a successful translation
and CCA process, adhering to an internationally recognized
guideline. The NMI-Br achieved excellent content validity
measure values and met the highest classification of all design
requirements proposed by the COSMIN checklist for the
translation process.

The NMI-Br classifies preterm infants based on their NICU
history and proves to be a valuable tool in clinical practice in
Brazil, particularly in the follow-up strategies for premature
infants discharged from the NICU and research studies.
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