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Introduction

The global incidence of brain and central nervous 
system (CNS) tumors has shown a steady upward trend, 
with more than 300,000 new cases reported in 2020 and 
projections suggesting an increase of over 90% compared 
to 1990 [1]. While these tumors represent a smaller 
proportion of overall cancer diagnoses, they are associated 
with high morbidity and mortality, often affecting 
individuals during their most productive years and 
generating significant social and economic consequences 
[1–3]. In Indonesia, GLOBOCAN 2018 estimated 5,323 
new brain and CNS tumor cases and 4,229 related deaths, 
accounting for approximately 2% of all cancer mortality 
in the country [4].

Functional performance has long been recognized 
as a key prognostic factor in neuro-oncology. The 
Karnofsky Performance Scale (KPS) is one of the most 

Abstract

Objective: Assessment of treatment efficacy in neuro-oncology is measured by radiographic criteria. This can be 
misleading, as imaging findings may not translate into clinical benefit. The NANO scale, constructed by multidisciplinary 
experts, is an objective and measurable metric of neurological function that can be evaluated during routine examinations 
in brain tumor patients, so that patients receive an overall assessment of progression, along with radiological findings. 
This study aims to determine the validity and reliability of the Indonesian version of the NANO scale (NANO-Ina). 
Methods: The study was performed at Cipto Mangunkusumo National Referral Hospital, Jakarta. The validity and 
reliability process incorporated forward and backward translation to ensure cross-cultural equivalence, and an initial 
trial was conducted with 10 physicians to identify potential issues and refine item clarity. Subsequently, the 9 domains 
of the NANO-INA version were tested on 30 pathologically confirmed brain tumor patients by 2 distinct physicians 
separately. Inter-rater reliability was analyzed using the Kappa statistics. Result: A total of 30 subjects were enrolled 
from January to August 2023, which included subjects mostly diagnosed with brain metastasis (30%), and the rest 
were equally distributed among meningioma, glioblastoma, and other primary brain tumors (23.3%). Among these, 
the majority had not received any treatment (77%), and the remaining were on chemoradiation (10%), chemotherapy 
(10%), and radiation (3.3%). Our inter-observer variability study demonstrated that the NANO-INA scale exhibits 
substantial to almost perfect agreement (kappa statistic ranging from 0.629-0.935) for all domains (p<0.05), with the 
highest agreement observed in strength, facial strength, and language. Conclusion: The NANO-INA scale shows  a 
high level of inter-observer agreement and serves as a reliable tool for assessing neurological function in patients with 
brain tumors in clinical settings in Indonesia.

Keywords: Brain tumor- Indonesia- neuro-oncology assessment- reliability- translation- validation

RESEARCH ARTICLE

Translation and Validation of the Neurologic Assessment in 
Neuro-Oncology Scale into Indonesian (NANO-Ina)

frequently applied instruments, and together with the 
Eastern Cooperative Oncology Group (ECOG) scale, 
it contributes to treatment response assessment within 
the Response Assessment in Neuro-Oncology (RANO) 
framework [5–7]. Nevertheless, these scales primarily 
assess general functional capacity and do not directly 
measure neurological deficits. Consequently, subtle 
yet clinically important neurological changes may go 
undetected, thereby limiting their value in monitoring 
disease course and prognosis.

To overcome these limitations, the Neurologic 
Assessment in Neuro-Oncology (NANO) scale was 
created by an international panel as a structured tool 
designed to measure nine specific neurological domains 
through direct clinical observation [8, 9]. In contrast to 
the KPS and ECOG scales, the NANO scale provides a 
focused assessment of neurological function, enabling 
a more accurate evaluation of tumor-related changes. 
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Although its use has been expanding in both clinical 
practice and research, the NANO scale has not yet 
been adapted or validated for Indonesian patients with 
brain tumors. This study, therefore, aimed to translate 
and validate the Indonesian version of the NANO scale 
(NANO-Ina), to provide a culturally adapted and reliable 
instrument for neurological assessment in this population.

Materials and Methods

Study Design
This was a cross-sectional observational study 

conducted from January to August 2023 at Cipto 
Mangunksumo Hospital, a tertiary referral center for 
neuro-oncology in Indonesia. The institutional ethics 
committee approved the study, and all participants 
provided written informed consent prior to inclusion.

Translation and Cultural Adaptation
The initial translation of the NANO scale from 

English to Indonesian was conducted using a standardized 
forward–backward translation approach. Two independent 
bilingual translators with medical expertise first carried 
out the forward translation into Indonesian. These two 
versions were then harmonized into a single preliminary 
version by a panel of experts. Following this, a separate 
pair of bilingual translators, who had no prior knowledge 
of the original scale, performed a back-translation into 
English. The resulting back-translated version was 
then reviewed by the expert committee—comprising 
neurologists, neuro-oncologists, and linguists—to identify 
and resolve any inconsistencies, ensuring that the final 
version maintained semantic, idiomatic, cultural, and 
conceptual fidelity to the original instrument.

Content Validity
Content validity was evaluated by an expert panel of 

ten healthcare professionals consisting of neuro-oncology 
specialists and neurology residents who independently 
rated each item for relevance, clarity, and cultural 
appropriateness using a four-point Likert scale. The 
Content Validity Index (CVI) was calculated at the item 
level (I-CVI) and the scale level (S-CVI/Ave).

Participants
Patients aged ≥18 years with a histologically confirmed 

diagnosis of primary or secondary brain tumors (e.g., 
glioma, meningioma, brain metastasis, or another primary 
brain tumor) were recruited consecutively from outpatient 
and inpatient units.

Inter-Rater Reliability Assessment
To assess inter-rater reliability, two independent raters 

(physicians trained in using the Indonesian version of the 
NANO scale independently evaluated each participant 
on the same day without knowledge of each other’s 
assessments. Each domain of the NANO scale was scored, 
and inter-rater agreement was analyzed using weighted 
Cohen’s kappa (κ) for ordinal items. Kappa values were 
interpreted as follows: <0.20 (poor), 0.21–0.40 (fair), 
0.41–0.60 (moderate), 0.61–0.80 (substantial), and >0.80 

(almost perfect agreement).
Data Analysis

Descriptive statistics were used to summarize 
demographic and clinical characteristics. Inter-rater 
reliability was evaluated using weighted Cohen’s kappa 
with 95% confidence intervals. Statistical analyses were 
performed using SPSS version 29.

Results

In the process of translating the NANO scale into 
Indonesian, no inconsistencies were identified at any stage, 
including translation, initial revision, back-translation, 
and finalization (the Indonesian version is presented 
in Figure 1). Following the translation process, the 
instrument was evaluated in a sample of 30 patients. The 
demographic characteristics of the study participants are 
summarized in Table 1.

Kappa statistics ranged from 0.629 (substantial 
agreement) for sensation to 0.935 (almost perfect 
agreement) for facial strength. Our inter-observer 
variability study demonstrated that the NANO-INA 
scale exhibits substantial to almost perfect agreement 
across all domains (p<0.05), with the highest agreement 
observed in strength, facial strength, and language 
(Table 2). There were three instances in three patients 
where certain domains were recorded as “not assessed” 
or “not evaluable” by only one investigator. These scores 
were included in the statistical analysis.

Discussion

This study represents the first attempt to translate and 
culturally adapt the Neurologic Assessment in Neuro-
Oncology (NANO) scale into Indonesian. The aim was to 
provide a validated instrument for assessing neurological 
function in patients with brain tumors, addressing an unmet 
need in Indonesian neuro-oncology practice. Globally, 
brain and CNS tumors impose a growing burden [1–4], and 
in this context, accurate evaluation of functional outcomes 

Patient Characteristics N=30
Median age, y (range) 48 (18-67)
Sex
     Women 22 (73.3%)
     Men 8 (26.7%)
Type of brain tumor
     Glioblastoma 7 (23.3%)
     Meningioma 7 (23.3%)
     Brain metastases 9 (30%)
     Other primary brain tumors 7 (23.3%)
Ongoing treatment at the time of NANO-Ina assessment
     Chemotherapy 3 (10%)
     Radiation 1 (3.3%)
     Chemoradiation 3 (10%)
     None 23 (76.7%)

Table 1. Patient Demographics for NANO-Ina Scale 
Inter-Observer Variability Study 
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Figure 1. The Final Version of NANO-Ina Scale 

is essential for both clinical management and research. 
Performance status measures, such as the Karnofsky 
Performance Scale (KPS) and the Eastern Cooperative 
Oncology Group (ECOG) score, have long been used as 
prognostic tools and are incorporated into the Response 
Assessment in Neuro-Oncology (RANO) criteria [5–7, 
10]. However, these instruments primarily capture overall 
functional ability rather than specific neurological deficits. 
This limitation may obscure subtle but clinically relevant 
changes, potentially creating discrepancies between 
radiological findings and neurological status, particularly 

in situations such as pseudoprogression or pseudoresponse 
[8, 9].

To overcome these shortcomings, the NANO scale 
was developed by an international working group as a 
structured, standardized tool to evaluate nine domains 
of neurological function [9]. Unlike the KPS and ECOG 
scales, the NANO scale is designed to directly assess 
neurological deficits directly, providing a more accurate 
reflection of tumor-related changes. The prognostic value 
of NANO has been demonstrated in various glioma 
populations, including patients with IDH-wild-type 
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Figure 1. Continued

Domain Inter-observer agreement (Kappa statistic) P
Gait 0.722 <0.001
Strength 0.904 <0.001
Ataxia (upper extremity) 0.767 <0.001
Sensation 0.629 <0.001
Visual field 0.862 <0.001
Facial strength 0.935 <0.001
Language 0.926 <0.001
Level of consciousness 0.783 <0.001
Behavior 0.845 <0.001

Table 2. Inter-Rater Reliability (Kappa Statistic*) Per Individual Domain 

*<0.00, poor agreement; 0.00–0.20, slight agreement; 0.21–0.40, fair agreement; 0.41–0.60, moderate agreement; 0.61–0.80, substantial agree-
ment; 0.81–1.0, almost perfect agreement.

glioblastoma [7, 11, 12]. It has been increasingly applied 
in both clinical trials and observational studies [8, 13, 
14]. Translation and validation efforts in other languages, 
such as Brazilian Portuguese, have further expanded its 
applicability [15].

The present study demonstrated that the Indonesian 
version (NANO-Ina) achieved substantial to almost 
perfect inter-rater reliability, with kappa values ranging 
from 0.629 to 0.935, comparable to earlier reports [9, 
11, 12]. The domains of strength, facial strength, and 
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Future studies with larger, multi-center cohorts and more 
comprehensive statistical approaches are warranted to 
confirm and extend these findings.
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