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Abstract

Behavioral addiction related to smart phone usage has led to the development of measures like Nomophobia Questionnaire (NMPQ). Nomophobia had been
theorised as a form of behavioural addiction with four dimensions: losing connectedness, giving up convenience, not able to communicate, and not having
access to information. The concern about its factor structure, the limitations of its psychometric evaluation, and the need to use the NMPQ in Malaysia
motivated the present work. This study aimed to translate and examine the NMPQ using Rasch Models among Malaysians adults. The study involved back-
translation, expert validation, and Rasch analysis. The translation into Bahasa Melayu and rating from experts revealed the need to revise some items to fit
the conceptualisation of nomophobia as an addiction rather than fear. An online survey was conducted with responses from 677 Malaysian adults. Using the
Rasch Rating Scale Model, it was found that the NMPQ-BM Revised has satisfactory psychometric properties after the removal of two items. In addition,
this study also removed ambiguities from some items to better reflect behavioural addiction. At the conceptual level, this study highlighted Communication
as a potential stand-alone dimension. The NMPQ-BM Revised has been validated as an objective measure and can be used to further examine nomophobia
as a behavioural addiction. This study has contributed to the semantic clarity for the measurement of nomophobia. The revised instrument has items that are
conceptually closer to nomophobia than fear of missing out or addiction to technology and the internet.
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Abstrak

Ketagihan tingkah laku yang berkaitan dengan penggunaan telefon pintar telah membawa kepada pembangunan pengukuran seperti Soal-selidik
Nomophobia (NMPQ). Nomophobia telah diteorikan sebagai satu bentuk ketagihan tingkah laku dengan empat dimensi: kehilangan sambungan,
melepaskan kemudahan, tidak mampu untuk berkomunikasi, dan tidak mempunyai akses kepada maklumat. Kebimbangan mengenai struktur faktornya,
keterbatasan penilaian psikometriknya, dan keperluan untuk menggunakan NMPQ di Malaysia telah mendorong kajian ini. Kajian ini bertujuan untuk
menterjemah dan mengkaji NMPQ dengan menggunakan Model Rasch dalam kalangan orang dewasa di Malaysia. Kajian ini melibatkan terjemahan
semula, pengesahan pakar, dan analisis Rasch. Terjemahan kepada Bahasa Melayu dan penilaian daripada pakar-pakar telah mendedahkan keperluan untuk
menyemak semula beberapa item bagi memenuhi konseptualisasi nomophobia sebagai ketagihan dan bukannya ketakutan. Satu kajian dalam talian telah
dijalankan dengan melibatkan sampel sebanyak 677 orang dewasa di Malaysia. Dengan menggunakan Model Skala Pemeringkatan Rasch, didapati bahawa
NMPQ-ubahsuai mempunyai sifat psikometri yang memuaskan selepas dua item disingkirkan. Di samping itu, kajian ini juga telah mengurangkan
kekaburan daripada beberapa item untuk lebih mencerminkan ketagihan tingkah laku. Pada tahap konseptual, kajian ini telah mengetengahkan Komunikasi
sebagai dimensi yang berpotensi untuk berdiri sendiri. NMPQ-ubahsuai telah disahkan sebagai pengukuran yang objektif dan boleh digunapakai untuk
mengkaji dengan lebih lanjut tentang nomophobia sebagai ketagihan tingkah laku.

Kata kunci: Ketagihan tingkah laku, telefon mudah alih, nomophobia, sifat-sifat psikometrik, Model Pengukuran Rasch
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H1.0 INTRODUCTION

Social media usage in Malaysia has increased significantly over the last decade, echoing global digital trends. As of January 2024, around
83.1% of Malaysians were active social media users, representing a 4.6% growth over the previous year as report by Statista. This
expansion relies heavily on mobile connectivity. Malaysia's mobile penetration rate was 129.2% in 2024, accounting for 44.55 million
cellular mobile connections. Notably, 95.7% of these connections offered high-speed internet access, highlighting the extensive availability
of mobile internet services (Tariq et al., 2025).

People's daily lives now revolve around the use of smartphones. However, when the failure to use a smartphone to establish and
sustain electronic communication is associated with psychological suffering, such behavior may be classified as a modern-age phobia, or
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nomophobia (no-mobile-phone-phobia). Smartphone usage is particularly high among the young, raising worries because it causes distress
and leads to a variety of difficulties. Today, the general usage of smartphones has surged in this group, showing the onset of a significant
disorder that requires attention (Mohani et al., 2024). Nomophobia, defined as the dread of being without or unable to use a mobile phone,
has grown common in today's technologically advanced culture. Given the increasing reliance on mobile devices, it is critical to understand
the potential psychological repercussions of nomophobia (Sharma, 2023). According to Abdoli et al., (2023), nomophobia appears to be a
mood disorder with higher connections with anxiety symptoms and, to a lesser extent, with depression and stress symptoms. Due to the
Internet's extensive availability, problematic or addictive Internet use has been recognized. In light of this, it may be said that panic
episodes, irritability, and anxiety are common side effects of nomophobia.

Rodriguez, Villar, Tarin, and Blazquez (2023) stated that 5.18 billion people, or two-thirds of the world's population, utilize the
internet, making it an indispensable element of modern life. 55% of people worldwide have access to mobile internet; the highest
percentages are found in North America (83%), sub-Saharan Africa (23%), and Europe (85%). The number of unique mobile internet users
stood at 4.28 billion in 2020, indicating that over 90% of the global internet population uses a mobile device to go online (Statista, 2021).
With the COVID-19 pandemic, Internet services have seen rises in usage from 40 % to 100 %, compared to pre-lockdown levels (De,
Pandey & Pal, 2020). The COVID-19 pandemic has created the conditions for the expansion of teleworking in numerous sectors and
organizations, and higher education institutions have had to adapt to this context (Catana, Toma, & Barbu, 2021). The pandemic has
amplified the usage of mobile phone above its already high level observed before.

The more diverse the functions of the mobile phone the stronger the attachment of the user to the device (Miakotko, 2016). Thus,
the more frequent and longer use of mobile phones, the higher the risk of nomophobia developing among smartphone users. Nomophobia
has been generally referred to as dependence (Dixit et al., 2010), anxiety (Gezgin et al., 2018) and addiction (Forgays et al., 2014) to
mobile phones. It is often considered a subcategory of a larger issue known as technology (or cyber) addiction, and it has become so
prevalent that it was proposed as a diagnostic category of addiction in the Diagnostic and Statistical Manual of Mental Disorders (Choliz,
2010, Bragazzi & Del Puente, 2014).

Nomophobia has a high prevalence and is an emerging mental health condition (Sharma, et al. 2019) significantly associated with
depression, anxiety, and poor quality of life (Aarthi at el., (2020), maladaptive coping strategies (Anjana et al., 2021) and loneliness
(Arpaci, 2020). Given the dire relationship between nomophobia and psychological outcomes and the mitigating external situation (e.g.
Covid-19 pandemic), improvements to the existing measure of nomophobia are needed.

Nomophobia is getting more prevalent in Malaysia, with cultural, technical, and societal forces all playing a role. While mobile
phones serve as useful tools for communication and entertainment, their excessive use, and the fear of being disconnected can have major
psychological and social implications. As the digital era progresses, politicians, educators, and mental health experts must address the issue
of nomophobia through awareness campaigns, digital wellness education, and encouraging healthy smartphone usage (Chia, Teo & Ang,
(2021).

2.0 NOMOPHOBIA QUESTIONNAIRE

Nomophobia Questionnaire (NMP-Q) was developed by Yildirim and Correia (2015) as a four-factor instrument (fear of losing
connectivity, fear of not being able to communicate, fear of not being able to access information, and fear of giving up convenience). It
comprises 20 items rated on 7-point Likert type rating scale. Subsequently, it was translated into various languages and validated using
both Classical Test Theory and Item Response Theory.

Studies applying Classical Test Theory reported the use of Exploratory Factor Analysis (Adawi et al., 2018), Confirmatory Factor
Analysis (CFA) (Galhardo et al., 2020) and a combination of EFA and CFA (Gao et al., 2020, Ozdemir & Bektas, 2020). Among these and
other studies, the factor structures found was mixed. The original factor structure was replicated in a sample of the general population
(Nascimento da Silva, et al, 2020) undergraduate students (Lee et al., 2018), school children (Ozdemir & Bektas, 2020), and nursing
students (Gutiérrez-Puertas, Marquez-Hernandez, & Aguilera-Manriqu, 2016). The 4-factor structure were also replicated albeit with the
removal of two items (Gao et al., 2020; Lin). Meanwhile, Farchakh et al. (2021) and Adawi et al. (2018) found a 3-factor structure instead;
in the earlier Giving Up Conveniences was merged with Losing Connectedness and the later dropped the Giving Up Convenience factor.
Al-Balhan et al. (2018) found poor fit for the 4-factor structure where there were items that loaded to different factor compared to the
original structure. Meanwhile Galhardo et al. (2020) found a good fit for a model with one global factor.

The inconsistency in the factor structure reported by the various studies call into question the original conceptualisation of
nomophobia proposed by Yildirim and Correia (2015). While differences in the samples tested could be a contributing factor, the items
themselves may need to be re-checked for content validity. Gutiérrez-Puertas, et al., (2016) tested the content validity with 20 experts, but
little was reported about what exactly had been examined. Additionally, given that nomophobia had frequently been described as phobia
and anxiety, the salience of anxiety in the items should be linked sufficiently to addiction. There is a need to disambiguate the items of
NMP-Q to produce a more coherent questionnaire measuring addiction-based situational phobia experiences.

There are many more psychometric, validation, and translation studies that used the Classical Test Theory than Item Response
Theory. Studies that used Rasch measurement model to examine the psychometric properties on the NMP-Q had been limited in terms of
the depth of analysis by focusing on Differential Item Functioning analysis (see Lin, Griffiths, & Pakpour, 2018; Syahputra & Erwindra,
2020). While Rangka et al. (2018) provided more elaborate analyses, they did not report unidimensionality that happens to be highly
recommended to be included in a psychometric evaluation of an instrument (Aryadoust, Ng, & Sayama, 2021). A clear advantage of using
Rasch Rating Scale Model is the ability to provide empirical justification for classifying the levels of nomophobia. Rather than relying on
the values used in the original (ordinal) rating scale, Rasch analysis provide person separation value to indicate whether the instrument is
able to differentiate persons with different abilities (nomophobia). Additionally, item calibration is Rasch analysis can help researchers to
identify items that are most indicative of phobia (items with highest difficulty). A person endorsing the most difficult items is very likely to
have strong nomophobia compared to endorsement of very easy items.
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In summary, it is observed that researchers’ understanding of the psychometric properties of the NMPQ have been limited to analyses
based on the Classical Test Theory. Meanwhile, studies using Rasch analysis are limited in their scope of analysis. Secondly, the
inconsistency of the findings regarding the items belonging to the theorised dimension warrant further examination of the NMPQ’s
conceptualisation. Thirdly, a properly validated NMPQ for use among Bahasa Melayu speaking people in Malaysia is not available.
Therefore, the present study aims to add clarity to the items of the NMPQ through the use of Rasch analyses for the Bahasa Melayu
version of the NMPQ. The objectives of this study are as follows:

(1) To translate the NMPQ into Bahasa Melayu using a back translation method.

(2) To review the content validity of the NMPQ-BM using Many Facet Rasch Model.

(3) To validate the revised NMPQ-BM using Rasch Measurement Model.

3.0 METHODOLOGY

The NMPQ was translated into Bahasa Melayu by the first author who is a proficient bilingual university lecturer with a background in
psychology education and research. It was then back-translated into English by a university lecturer who is also a proficient bilingual and
has received a Ph. D in English language with more than 20 years of experience in teaching English. All three authors then discussed the
translations to harmonize the Bahasa Melayu version.

Content validity was assessed using expert ratings of the items. The need to review the content validity was compounded by the
observation that Nomophobia is a relatively new instrument and phenomena being studied in Malaysia, and the challenges faced in
achieving semantic equivalence during the back-translation process. Five experts with relevant teaching and/or research background (e.g.
psychology, English language) were selected to rate the 20 items for relevance, simplicity of sentence structure, understandability of the
words used, and fairness (avoidance of bias) using a 3-point rating scale (e.g. 1=not relevant, 2=quite relevant, can be improved,
3=relevant). The ratings were analysed using Minifac 3.83.3 to examine raters’ severity (spread of raters’ measures), item fit (Outfit
MNSQ between 0.5 and 1.4), and item quality (location of item’s logit relative to the items’ standard deviation). The experts are university
lecturers with relevant research experiences. Items were revised based on the qualitative feedback and quantitative analysis of the ratings.

The revised NMPQ was administered as an online survey using Google Form. The link to the form was distributed via social media
by the researchers. The survey included information relevant for informed consent as suggested by the American Psychological
Association. The questionnaire was aimed at Malaysians aged 18 and above. Voluntary response sampling technique was used by means of
distributing the links to the survey to potential respondents through social media platform (WhatsApp). With a sample size exceeding 250,
item calibration that is stable within £0.5 and confidence of 99% would be achieved (Linacre, 1994). For this validation study, the
preciseness of item calibration is more of a priority than having a representative sample. Nevertheless, the obtained sample size exceeded
the minimum recommendation (384) by Krejcie and Morgan for a large population (>1,000,000).

The first part was data cleaning for identification of outliers and misfitting persons and items. The second part was about the
instrument’s reliability and separation. The third part involved examining the instrument-level validity such as unidimensionality, item
targeting, and rating scale analysis. The fourth part examined the item quality (fit, bias and difficulty). All analyses were done in Winstep
version 5.1.0.0. These analyses covered more than the recommendations outlined by Aryadoust and Sayama (2021). The relevant
indicative statistical value and cut-off points used are presented in Table 1.

Table 1 Statistical values and cut-off points for the measurement model analysis

Analysis Index Reference
Person and Item Reliability >0.80 Fisher (2006)
Person and Item Separation >2 Fisher (2006)
Unidimensionality Variance explained by the measure > 40% Linacre (2010)

Variance explained by the first contrast < 15%
Eigenvalue of the first contrast <3
Rating Scale functioning 1.4 < Andrich Threshold distance < 5 Linacre (1999)
Monotonic increase of observed measures’ average
Frequency of category > 10

Outfit MNSQ < 2
Item fit 0.5 < Outfit MNSQ <I1.5 (Boone et al., 2014)
PTMea. Corr >0.0 (Bond & Fox, 2015)
DIF DIF contrast <0.5| Linacre (n.d.)
Welch’s t <|2|

Mantel-Hanzl p >.05

4.0 RESULTS
4.1 Expert Validation

The raters were lenient in rating the items. The raters’ measures ranged from -2.0 to -3.4. There were no misfitting raters, their Outfit
MNSQ ranged from 1.09 to .75. There were six items with highest rating possible (4, 10, 11, 12, 13, and 14) and one misfitting item (20);
the rest of the items have satisfactory fit indices. The rating criteria themselves showed no misfitting problems, the Outfit MNSQ ranged
from .57 (Fairness) to 1.01 (Clarity).

The SD for the item measures was 1.24. Therefore, items with measures below 2 unit of SD (<-2.48) would be considered weak
and not acceptable in terms of their quality. Using this criterion, none of the items was rejected as the lowest item measure was -1.65. The
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statistical results showed the need to revise item 20 (misfitting issue). In addition, qualitative feedback from the experts revealed revisions
that should be carried out.

The feedback was mainly centred around differentiating nomophobia from other experiences like fear of missing out, internet
addiction and fear in general. Table 2 provides the details of the comment and the revisions done. The revisions helped to disambiguate the
items so that they were more directly related to nomophobia.

Table 2 Revisions to the items based on expert ratings and feedback

Original item

Comment

Revised item

5. Running out of battery in my

smartphone would scare me.

6. If I were to run out of credits or hit my
monthly data limit, I would panic.

7. If I did not have a data signal or could
not connect to Wi-Fi, then I would
constantly check to see if I had a signal or
could find a Wi-Fi network.

8. If I could not use my smartphone, I
would be afraid of getting stranded
somewhere.

9. If I could not check my smartphone for a
while, I would feel a desire to check it.

16. I would be nervous because I would be
disconnected from my online identity.

20. I would feel weird because I would not
know what to do.

Worrying is conceptually nearer to phobia
than being scared.

Need to have a context to link the
statement to giving up convenience.

The item is closer to technology addiction
(compulsion to check) rather than
nomophobia.

Stranded is less directly related to being
nomophobic compared to feeling restless.

The item is closer to technology addiction
(compulsion or craving) rather than
nomophobia.

‘Online identity’ is not clear.

A word that expresses a more intense
emotion is desirable.

Running out of smartphone battery is
worrying as it will interfere with the
smooth running of my tasks.

I will become panic if I run out of credit or
reach the data limit because I can no longer
enjoy the functions of the smartphone.

I will feel restless if I cannot get an internet
connection because I have lost the facilities
the phone has provided that can be
enjoyed.

I will feel restless if I cannot use a
smartphone because my tasks will be
affected.

I would feel uncomfortable if I could not
check my smartphone because there might
be things that need to be done.

I will feel anxious because my presence or
existence on social media will be affected.
I will feel nervous because I do not know
what to do.

4.2 Psychometric Properties

The online survey resulted in 677 respondents. This sample size was greater than the minimum needed (#=250) to achieve item calibration
stability within £0.5 logit with 99% confidence interval (Linacre, 1994).

Table 3 Demographic profile (N=592)

Profile Frequency Percentage (%)
Gender
Male 163 27.5
Female 429 72.5
Working
Full time students 314 53.0
Full time employees 139 23.5
Part time employees 37 6.3
Not working 46 7.8
Seeking employtment 20 34
Self-employed 36 6.1
Highest academic qualification
Primary 82 13.9
Secondary 204 34.5
Pre-University 120 20.3
Bachelor 161 272
Master 19 32
PhD 5 0.8

4.2.1 Data Cleaning: Outliers and Misfitting

From 677 respondents, 25 were considered maximum outliers. After the removal of the 25 respondents, a further 60 (9.2% from 652) were
removed due to misfit concerns (person OutMNSQ >2.0). None of the items was found to be outliers or misfitting. The remaining analysis
was based on N=592 with details presented in Table 3. These respondents’ age ranged from 18 to 82 with =25.95 and SD=9.52.

4.2.2 Reliability and Separation
Based on N=592, and after removal of Item 1 and 3 (see ltem Targeting) it was found that the NMQ-BM Revised showed excellent

reliability (person = .93, item = .99, and Cronbach = .95) and good separation (person = 3.74, item = 11.55). Based on the Person
Separation Index, the instrument is able to differentiate 5 levels of phobia (person strata = 5.3).
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4.2.3 Unidimensionality

Evidence of unidimensionality was satisfactory, (raw variance explained = 60.9%, variance explained by first contrast = 6.2%, eigenvalue
of the first contrast = 2.8). The ratio of variance explained by the items to the variance explained by the first contrast was 31.2 : 6.2 giving
a ratio that exceeded 3:1. Examination of the loadings of the first contrast suggested a clustering of all six Communication items (all
positive loadings) against the rest of the items (loading < 0). This observation might suggest Communication as a latent dimension of
NMQ-BM Revised separate from the other items. However, other indices support a unidimensional interpretation of the instrument’s
structure.

4.2.4 Local Independence

Local independence was evidenced by standardized residual correlations being lower than 0.5 with observed values ranging from -.28 to
40.

4.2.5 Item Fit, Location and Preciseness

At the item level, the measures’ SD = 0.46 indicated a lower spread than ideal (SD>0.5). However, the Mean Standard Error of
Measurement = .04 for item measures indicated acceptable preciseness in measurement. Point Measure Correlations for all items were
within 0.49 and 0.78 indicating item polarity as desired. However, two items as highlighted in Table 4 were found to be misfitting; the
Outfit MNSQ for Item 1 (“I would feel uncomfortable without constant access to information through my smartphone™/ “Saya akan berasa
tidak selesa tanpa capaian yang berterusan ke atas maklumat menerusi telefon pintar saya’) was 1.94 and Item 3 (“Being unable to get the
news (e.g., happenings, weather, etc.) on my smartphone would make me nervous” / “Saya akan berasa gelisah jika tidak boleh mendapat
berita (contoh: peristiwa, cuaca dll) menerusi telefon pintar saya.” was 1.74. Both items measured Access and were deleted.

Table 4 Fit statistics for the items.

ENTRY MEASURE IN.MSQ IN.ZSTD OUT.MSQ OUT.ZSTD PTMA

1 -0.61 1.57 7.72 1.94 9.90 0.48
2 -0.91 1.34 4.73 1.40 5.00 0.53
3 0.32 1.49 7.35 1.74 9.90 0.57
4 -0.68 1.19 2.62 1.42 4.98 0.59
5 -0.41 1.03 0.55 1.00 -0.02 0.68
6 0.14 0.96 -0.64 0.95 -0.75 0.73
7 -0.19 1.01 0.25 0.98 -0.25 0.70
8 -0.25 0.98 -0.31 1.00 0.05 0.69
9 0.07 1.01 0.20 0.98 -0.28 0.71
10 0.06 0.79 -3.80 0.77 -3.96 0.77
11 -0.28 0.86 -2.38 0.80 -3.18 0.73
12 -0.02 0.66 -6.40 0.64 -6.35 0.80
13 -0.17 0.71 -5.37 0.69 -5.52 0.78
14 -0.15 0.75 -4.52 0.72 -4.90 0.76
15 0.26 0.86 -2.56 0.82 -3.14 0.76
16 0.94 1.17 2.97 1.15 2.36 0.71
17 0.32 0.77 -4.15 0.75 -4.58 0.78
18 0.67 0.81 -3.58 0.81 -3.29 0.78
19 0.22 0.85 -2.62 0.93 -1.10 0.75
20 0.66 1.31 5.04 1.47 6.50 0.66

4.2.6 Item Targeting

There was a ceiling effect (9 respondents with maximum score, 1.5%) and no floor effects. The spread of person measures was wider
(SD=1.30) compared to the item measures (SD=.48) as evident in the Measure column in Figure 1. Person abilities were covered by the
items as shown in the operational range of the Top and Bottom columns except for approximately 19 to 25 persons (highest ability) and for
approximately 2 to 6 (lowest abilities).

4.2.7 Item Difficulty

Based on the item measures’ SD = .48, four levels of difficulties were proposed: Very High (logit > 0.48), High (0.48 <logit < 0), Low (0
<logit < -.48) and Very Low (logit < 0.48). The higher the difficulty, the less likely were the respondents to endorse the items. The Very
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High Difficulty items were 16 , 18 (“saya akan berasa huru-hara kerana saya tidak boleh membaca notifikasi tentang maklumat baharu dari
kenalan-kenalan dan rangkaian-rangkaian dalam talian™/ “I would feel anxious if I cannot read notifications of new information from
friends and online networks)) and 20 (all Connection) and the Very Low Difficulty items were 2 (*“. I would be annoyed if I could not look
information up on my smartphone when I wanted to do so.” / “Saya akan berasa terganggu jika saya tidak boleh mendapatkan maklumat
menerusi telefon pintar saya ketika saya mengkehendakinya.”) and 4 (“. I would be annoyed if I could not use my smartphone and/or its
capabilities when I wanted to do so0.” / “Saya akan berasa terganggu jika saya tidak dapat menggunakan telefon pintar dan/atau apa yang
ia boleh buat ketika saya memerlukannya”): both were Access items.

MEASURE | BOTTOM P=S&% | MEASURE | TOP p=5@%  MEASURE
<mores ----- PERSON -+- ITEM -+- LTEM -+- LTEM <rarex
5 LT+ - - 5
I I I
I I I
I I I
I I I
w | [ [

4 - - - 4
I I I
w | I I
I I I
- I I
| [ | ®
3 T+ - - 3
w | I | xx
- I I
| I | xx

| I | e
| [ | ®
2 T + + + XXX 2
| | | xx
honpronn | | %
| I I
L | | | xx
| [ [
1 AT + + X - 1
Rupronodl | xx |
Ronronrondl | |
L | | xx |
AR | | xxxx |
] AT + + X - L]
AR | | xxx |
Rupronodl | xx |
S| | & I
| X | |
| | xx |
-1 S KX - - -1
w | I I
.| e I I
S| KK | |
< I I
S| KKK [ [
-2 + XX + + -2
| x I I
I I I
| xx I I
I I I
I I I
-3 - - - -3
I I I
I I I
I I I
I I I
[ [ [
-4 - - - -4
I I I
I I I
I I I
I I I
[ [ [
-5 - - - -5
2lBEEr ----= PERSON -+- LTEM -+- LTEM -+- LTEM «freg:
EMCH "#" IN THE PERSON COLUMM IS 4 PERSON: EACH "." IS 1 TO 3

Figure 1 Wright map with item difficulty levels
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4.2.8 Rating Scale Analysis

Rating scale analysis revealed sufficient frequency of responses (>10) for each category as shown in Table 5. The observed averages
increased monotonically as desired, and no category was misfitting (Outfit Mean Square < 2.0). However, the differences of the Andrich
Threshold between adjacent categories were all smaller than 1.4. Collapsing of response categories (e.g. 2 and 3; 5 and 6) was advisable
with these findings. Thus, the recommended rating scale is one with five categories instead of seven.

Table 5 Rating scale analysis

Observed Label
Score
Category Count % Observed Infit Outfit Andrich Category
Average MNSQ MNSQ Threshold Measure
1 561 5 -1.39 -1.41 1.12 NONE (-2.67)
2 623 6 -0.77 -0.77 1.03 -1.17 -1.48
3 877 8 -0.29 -0.31 0.98 -0.88 -0.8
4 2054 19 0.09 0.13 0.87 -0.94 -0.18
5 2347 22 0.61 0.61 0.94 0.23 0.59
6 2238 21 1.24 1.2 0.93 0.94 1.6
7 1947 18 2.03 2.05 1.11 1.81 -3.16

4.2.9 Item Bias

Evidence for Item bias based on gender was not found. None of the items fulfilled all three conditions for DIF. Three items showed partial
evidence for DIF. Item 2 had a /= 2.02 and Mantel-Hanzl p=0.04, but the DIF contrast was 0.2. The statistics for Item 17 (DIF contrast=-
.27, t=-3.05 and p=.003) and Item 18 (DIF contrast=-.21, =-2.46 and p=.053) also showed partial evidence for DIF.

An independent samples t-test was performed to compare the Nomophobia scores between male and female respondents. The
variances of the two groups were accepted as statistically similar, Levene’s F(1,590)=1.81, p=.180. However, Kolmogorov-Smirnov
statistics = 0.089, p<.001 indicated a non-normal distribution of scores. Therefore, Mann-Whitney U was reported here. The logit measures
were the same for males and females, Median=.560, Mann-Whitney U = 35,684, p=.869. The logit measures were not correlated with age.
There was no significant linear correlation, r (N=592)=-0.068, p=.101. In other words, nomophobia is not linearly related with age. Given
the dominance of younger generation in this sample, and the prevalence of FOMO among them, any true correlation between age and
nomophobia may be masked. It could be possible that above a certain age threshold, there exist a negative correlation (the older the
respondent, the lesser the nomophobia). Stated differently, older respondents are not as affected by FOMO and, by extension, nomophobia.

5.0 DISCUSSION

Based on the analysis done on the NMPQ-BM with 18 items (two original items removed and seven items reworded), it was found that the
data has a good fit to the Rasch model. Thus, it is concluded that there is satisfactory evidence for reliability and validity at the instrument
and items levels. At the semantic level, the items had been improved to be better samples of behaviour for each respective sub-construct of
nomophobia.

As reviewed by Leon-Mejia et al. (2021), the 4-level (absence, mild, moderate and severe) categorisation is most commonly
reported in the literature. One major limitation of such categorisation is the dependence on scores obtained from ordinal scale. Using the
NMPQ-BM Revised, it would be possible to differentiate respondents with different levels of the phobia (e.g. categories based on units of
person measures’ standard deviation or separation index). According to the present findings, five levels of nomophobia might be
defensible. With person mean=0.7 and SD=1.3, the proposed logit cut-off points (average raw score) are -1.25 (2.44), 0.05 (3.44), 1.35
(5.72), and 2.65 (6.56). With this four cut-off points, a five-level categorization is proposed for further evaluation.

The cut-off points for the levels of nomophobia can be applied uniformly to male and female respondents. Leén-Mejia et al. (2021)
reported studies advising separate cut-off points for males and females. Based on the DIF analysis, the separation is not necessary. No item
bias was found for males and females. Thus, it is recommended that the cut-off points are the same for both genders.

The nomophobia scores were not significantly different between males and females. Additionally, there is also no significant
correlation between the score and age. The findings were in contrast with most studies reviewed by Leén-Mejia et al. (2021) in which there
are higher nomophobia among females and negative correlation (younger people have higher nomophobia). The use of objective
measurement could have contributed to the dilution of gender differences and correlation with age. Specifically for age, the nature of the
correlation could be investigated further. The data (from visual inspection of the scatterplot) from this study seem to suggest the nature of
the correlation may differ by age group.

6.0 LIMITATION AND FUTURE RESEARCH SUGGESTION

The 7-point rating scale needs to be revised into smaller number of categories. A 5-point rating scale may be promising although Rangka
(2018) found the Andrich Threshold between category 3 and 4 does not meet the recommended distance. Thus, a 4-point rating scale is
proposed for the future psychometric evaluation of the NMP-Q-Revised.

In terms of the sample, the online survey produced an unbalanced ratio of male to female respondents (less than 30% males, much
less than 51% observed in the general population according to 2024 Cansus data) that is more commonly observed in institutions of higher
learnings in Malaysia. The present sample does not reflect the gender distribution in the country. Moreover, university students are
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overrepresented in the sample. These limitations may limit the conclusions that could be made regarding estimates like item and person
reliability. Future research could select a more heterogenous sample to test the NMP-Q-Revised.

More items measuring the wider range of person ability are required especially at the higher end of the ability spectrum. Items that
can help to distinguish persons with severe and low level of nomophobia levels would add to the instrument’s item targeting ability and
utility for clinical purposes. Studies could be done to identify a sample of such items based on experts’ experiences in dealing with
nomophobia cases.

l7.0 CONCLUSION

Smartphone usage is a leading cause of musculoskeletal difficulties and pain (Mustafaoglu et al.,2021; Alsalameh et al., 2019; Sharan et
al., 2014). According to Abdoli et al., (2023), since 2020, severe nomophobia prevalence rates ranged from 1% to 87%. Higher scores for
nomophobia were associated with higher scores for depression, anxiety, stress, and sleep disturbances, as well as lower scores for self-
esteem and social support. Smartphone usage has surged among this population, indicating a serious condition that requires intervention.
This study has contributed to the semantic clarity for the measurement of nomophobia. The revised instrument has items that are
conceptually closer to nomophobia than fear of missing out or addiction to technology and the internet. The study has also presented
evidence that NMPQ-BM Revised as a unidimensional measure of nomophobia. These advances can help future research to examine
nomophobia with less ambiguity.
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