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Topic: Results

1. Overview of the study

- Briefly recap the research question and objectives.

2. Results presentation

- Present findings using tables, graphs, or visual aids.

- Summarize the data, highlighting key observations and statistical analyses.

Topic: Discussion

1. Interpretation of main findings

- Analyze and interpret the implications of the results.

- Identify significant patterns, trends, or relationships.

2. Comparison with existing literature

- Compare results with previous studies or established theories.

- Discuss similarities, differences, and potential reasons behind them.

3. Limitations and alternative explanations

- Acknowledge the limitations or constraints of the study.

- Discuss alternative explanations or confounding factors.

4. Significance and implications

- Summarize the significance of the findings and their impact on the field.

- Discuss how results contribute to existing knowledge or have practical applications.

- Highlight recommendations or future research directions.




Research articles typically follow a specific structure and format
to present the results of a study in a clear and organized manner.
While the exact structure can vary depending on the field or
journal, here is a general outline of what research articles often
look like

Title: The title provides a concise and descriptive summary of
the research study.

Abstract: The abstract is a brief summary of the study,
highlighting the research question, methodology, key findings,
and conclusions. It serves as a snapshot of the entire article,
allowing readers to grasp the main points quickly.

Introduction: The introduction section provides background
information on the research topic, establishes the research
problem or gap, and presents the research objectives and
hypotheses. It may also include a literature review to situate the
study within the existing body of knowledge.

Methods: The methods section describes the study design,
sample or participants, data collection methods, and any
statistical or analytical techniques used. This section should be
detailed enough for other researchers to replicate the study if
desired.

Results: The results section presents the findings of the study in
a logical and structured manner. It often includes tables, graphs,
or figures to display data and statistical analyses. The results
should be presented objectively, focusing on the critical
outcomes without interpretation or discussion.

Discussion: In the discussion section, the results are interpreted,
analysed, and compared with previous research. The authors
explain the significance of the findings, discuss any limitations of



the study, and explore possible implications and future
directions. This section often includes references to support the
arguments and provide additional context.

Conclusion: The conclusion section summarizes the main
findings of the study and restates the research objectives. It
should be concise and tie back to the research question. It may
also offer suggestions for further research or practical
applications.

References: A list of cited references is included at the end of
the article, following a specific citation style (e.g., APA, MLA,
Harvard). The references provide the sources used in the article
and enable readers to explore the cited works further.

It's important to note that the structure and organization of
research articles may vary depending on the specific field or
journal requirements. However, this general outline represents a
common format used to present research findings in a
systematic and cohesive manner.



Results

The results section of a research article focuses on presenting
the findings of the study in a clear and objective manner. This
section typically includes a combination of textual descriptions,
tables, figures, and statistical analyses to convey the results
effectively. Here's a breakdown of what you might find in the
results section:

Organization: The results section is usually organised based on
the research objectives or research questions. Each
objective/question may have its own subsection, facilitating the
logical flow of information.

Description of data: Start by providing a brief description of the
data collected or analyzed for the study. Specify the sample size,
demographic information about participants, data collection
methods, and any relevant details about the dataset.

Textual summaries: Use concise and clear language to
summarize the main findings. Present the results in a logical
order, following the structure of your objectives or research
questions. Use paragraphs to describe and discuss key findings,
highlighting the most important or significant results.

Tables and figures: Utilize tables, graphs, charts, or other visual
representations to present data in a structured and easily
understandable format. Each table or figure should be
numbered, titled, and properly labelled. Refer to the tables and
figures in the text and provide a brief interpretation or
explanation of the information they convey.

Statistical analyses: If applicable, include the statistical
analyses conducted on the data. This may involve descriptive



statistics, inferential statistics, correlations, regression analyses,
or any other appropriate statistical methods. Present the results
of these analyses in a clear and concise manner, using
appropriate statistical measures (e.g., p-values, confidence
intervals) to indicate the significance or precision of the findings.

Supplementary materials: In some cases, the results section
may refer to supplementary materials, such as additional tables,
figures, or datasets. These materials can provide more detailed
or extensive information that may not be included in the main
text due to space constraints.

Remember, the results section should focus solely on presenting
the findings without interpretation or discussion. Save the
interpretation and implications of the results for the subsequent
discussion section of the research article.

It's important to adhere to the specific guidelines and
requirements of the target journal when structuring and
presenting the results section. Additionally, ensure that your
results are accurate, reliable, and supported by appropriate data
analysis techniques.



Discussion

The discussion section of a research article allows authors to
interpret and analyse the results presented in the previous
section, discuss their implications, compare them with previous
studies, and provide a broader context for the findings. Here's an
overview of what the discussion section typically includes:

Interpretation of results: Start by summarising the main findings
from the results section. Provide a concise overview of the key
results and their significance. Interpret the findings in light of
the research objectives or questions, explaining what they mean
and how they relate to the existing literature or theoretical
framework.

Comparison with previous studies: Discuss how your findings
align with or diverge from previous research in the field. Point
out similarities and differences, and provide explanations for any
inconsistencies. Consider referencing relevant studies and
theories to support your arguments. Identify gaps in the
literature that your study fills or areas that require further
investigation.

Explanation of unexpected or contradictory results: Address any
unexpected or contradictory results that emerged during your
study. Offer plausible explanations for these findings based on
the limitations of your research design, sample characteristics, or
other factors. This demonstrates your critical thinking and helps
readers understand the complexity of the topic.

Limitations: Acknowledge the limitations of your study. Discuss
any potential biases, constraints, or weaknesses that may have
influenced the results. Be transparent about the limitations and



their potential impact on the validity and generalizability of your
findings. This demonstrates your awareness of the study's
boundaries and can guide future research directions.

Implications and applications: Discuss the broader implications
of your findings and how they contribute to the field. Address the
practical or theoretical implications of your results, and explain
how they can be applied or used to advance knowledge, inform
policy, or guide future interventions or research endeavours.

Strengths and weaknesses: Reflect on the strengths and
weaknesses of your study. Highlight the aspects that contribute
to the reliability, validity, or novelty of your research. Discuss the
methodology, data collection, or analytical techniques that
strengthened your study. Conversely, address any limitations or
potential sources of bias that may have affected the results.

Future directions: Offer suggestions for future research based
on the findings of your study. Identify areas that require further
investigation, propose potential research questions, or suggest
alternative methodologies to explore the topic in more depth.
This helps shape the research agenda in the field and
demonstrates your contribution to knowledge development.

The discussion section should be balanced, objective, and
supported by evidence from your study and relevant literature.
Avoid making unfounded claims or overgeneralizing the results.
Keep the focus on the research objectives and ensure that your
discussion aligns with the overall purpose of the study.

Remember to consult the specific guidelines and requirements of
the target journal to ensure your discussion section meets its
expectations and formatting guidelines.



Similarities between Results and Discussion:

Integration: Both sections are interconnected and build upon
each other. The results presented in the Results section serve as
the basis for the discussion and interpretation in the Discussion
section.

Objectivity: Both sections aim to present the findings objectively,
without personal opinions or biases. The Results section focuses
on reporting the data, while the Discussion section objectively
analyses and interprets the results.

Reference to data: Both sections refer to specific data, whether
it's textual descriptions, tables, figures, or statistical analyses.
The Discussion section may reference the data presented in the
Results section to support the arguments and interpretations.
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Differences between Results and Discussion:

Presentation vs. interpretation: The Results section primarily
focuses on presenting the data and findings in a clear and
structured manner. It describes the results without
interpretation or discussion. On the other hand, the Discussion
section provides an opportunity to interpret and analyze the
results, explore their implications, and discuss their significance
in a broader context.

Order: The Results section typically follows a logical order, often
mirroring the research objectives or questions. It presents the
results in a systematic and organized manner. In contrast, the
discussion section may not necessarily follow the same order as
the results section. It allows for flexibility in presenting and
discussing the findings based on their significance and relevance.

Emphasis: The Results section focuses on the objective
presentation of data and results, while the Discussion section
emphasizes the interpretation, analysis, and synthesis of the
findings. The Discussion section also provides an opportunity to
address limitations, suggest future directions, and discuss the
broader implications of the study.

Regarding presenting all data in a table format, it's important to
consider the limitations and feasibility. While tables are a
common way to present data, it might not always be practical or
necessary to include all the data in tables within the article
itself. Here are a few factors to consider:

Relevance: Include data in tables that are most relevant and
essential for understanding and supporting your findings.
Including excessive or unnecessary data can make the article
overwhelming or difficult to navigate.
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Space limitations: Journals often have specific limitations on the
length and number of tables allowed. If you have a large amount
of data, you might need to prioritize and select the most
important or representative data for inclusion in tables.

Supplementary materials: Consider utilizing supplementary
materials or appendices to provide additional tables or datasets
that support your findings. These materials can be referenced in
the article and made available online or as supplemental files.

Data complexity: If the data is complex and requires extensive
explanation or interpretation, it might be more appropriate to
describe it in the text rather than presenting it solely in tables.
Use tables to summarize key data points or patterns and provide
detailed explanations in the text.

Overall, the decision to present data in a table format should be
based on its relevance, importance, and the guidelines of the
target journal. Ensure that the tables are clear, well-organized,
and effectively communicate the key findings.



Similarities between Results and Discussion

1. Integration: Both sections are interconnected and build upon each
other. The results presented in the Results section serve as the basis
for the discussion and interpretation in the Discussion section.

2. Objectivity: Both sections aim to present the findings objectively
without personal opinions or biases. The Results section focuses on
reporting the data, while the Discussion section objectively analyzes
and interprets the results.

3. Reference to data: Both sections refer to specific data, whether it's
textual descriptions, tables, figures, or statistical analyses. The
Discussion section may reference the data presented in the Results
section to support the arguments and interpretations.

Differences between Results and Discussion
|

Presentation vs. interpretation: The Results section primarily focuses
on presenting the data and findings in a clear and structured manner.
It describes the results without interpretation or discussion. On the
other hand, the Discussion section provides an opportunity to
interpret and analyze the results, explore their implications, and

discuss their significance in the broader context.
|
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Differences between Results and Discussion
1

Order: The Results section typically follows a logical order, often
mirroring the research objectives or questions. It presents the results
in a systematic and organized manner. In contrast, the Discussion
section may not necessarily follow the same order as the Results
section. It allows for flexibility in presenting and discussing the
findings based on their significance and relevance.

Emphasis: The Results section focuses on the objective
presentation of data and results, while the Discussion section
emphasizes the interpretation, analysis, and synthesis of the
findings. The Discussion section also provides an opportunity to
address limitations, suggest future directions, and discuss the broader
implications of the study.

"Results and Discussion" or "Results with Discussion" format.

In this combined format, the presentation and interpretation of
results are interwoven within the same section. The authors
present the findings and immediately discuss their implications,
interpretations, and connections to previous research. This
format aims to provide a more seamless integration of the
results and their discussion, allowing for a more coherent and
focused narrative.

If a journal specifically requests or allows the merging of Results
and Discussion sections, it is important to follow their guidelines
and formatting requirements. In such cases, you would need to

structure the combined section in a way that clearly presents the
results and provides a comprehensive analysis and interpretation
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within the same section. This may involve integrating the
description of results, statistical analyses, and interpretations
into a cohesive narrative that flows logically.

It's important to note that the merging of Results and Discussion
sections is not common across all journals or disciplines.
Therefore, it is essential to carefully review the guidelines and
instructions of the specific journal you are submitting your
research to, and adhere to their requirements for the structure
and formatting of the manuscript.
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Source:
https://www.scirp.org/journal/paperinformation.aspx?paperid=1
25419

3. Results and Discussion

3.1. Setting Goal for Marks and Grades by Learners in the Study Area

Figure 1 displays the overall distribution of the responses of the participants (n = 633) indicated that while very few
learners (4% male and 2% female) reported that they do not like the idea; the majority (48% male and female 46%)
preferred to always set target for themselves on the marks and grades they wanted to score in their tasks. It can thus be
argued that the preference of most of the participants for setting marks and grades achievement goal is an indication of
effective study habit among the learners. It has been reported that setting an effective and rigorous goal leads to higher
achievement levels for academics ( Garavalia & Gredler, 2002 ). Rigorous and specific goals lead to a great effort towards
a task, in contrast to simple and vague goals ( Locke & Latham, 2006 ). The primary academic purpose of grades is to

measure student achievement of learning in a
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Figure 1. Qverall distribution of the participants by gender in setting goal for marks and grades (n = 633), Bars (paired
means) with different alphabets are statistically significant (p < 0.05).

3.2. Approach to Self-Study by Learners in the Study Area

Figure 2 presents the overall distribution of respondents” (n = 636) approach to self-study by gender. Whereas, most
learners (33% male and 29% female) indicated that they study everyday following their personal reading timetables, a
much lesser number of learners (9% male and 8% female) indicated that they study everyday but without personal
reading timetables; and similar number (9% male and 8% female) stated that they only study when they have a task to
do. Interestingly, the numbers of learners (2% male and 2% female) who indicated that their friends always interrupt their
personal reading times were the lowest. The t-test analysis of the paired sample mean between responses by gender only
showed significant difference (p < 0.05) with respect to the statement: I study everyday following my personal study time
table. A learner’s approach to self-study essentially defines his or her ability to organize and plan learning strategies, and
hence, the study habits developed. Good learning strategies involve clarity of purpose and the use of goal-directed actions
in the individual’'s own learning ( Deniz, 2013 ). These strategies are crucial for academic success, especially in today’s

word characterized by peer pressure and over-involvement in social media among school learners.
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3.5. Learner’s Attitude during Personal Reading Time in the Study Area

Figure 5 below displays the results of the overall learners’ (n = 654) attitude during personal reading time. The results
revealed that the attitude of taking short rest and coming back to read the subject again highly prevailed in both groups
(27% male and 23% female learners). This was followed by the attitude of immediately changing to another subject (20%
male and 21% female learners) when the learner is bored with the subject being read but the attitude of continuing to
read the subject is less considered by both male (3%) and female (3%) learners while stopping the reading that day was
least (2% male and 1% female). The t-test analysis of the paired sample mean between the male and female learners’
attitude during personal reading time was not statistically significant (p > 0.05), except in taking short rest. These findings
are not surprising as it was earlier reported in the present study that majority of the participants prefer empty classroom
space for personal daily study. In such environment, the tendency for a learner to be distracted by external factors such as
noise is very likely, and this can affect concentration as well as mood swings during study. During personal study, abrupt
change of subject being read, frequently taking rest within the study duration, and just stopping the reading before the set
time may be associated with mood swings and lack of concentration. By contrast, the attitude of continuing to read the
subject despite any possible sources of distraction (which unfortunately, was indicated by less number of the participants)

is @ good sign of full concentration and deep engagement with the study. When studying,
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Figure 5. Learners’ overall attitudes during personal reading time (n = 654) Bars (paired means) with different alphabets
are statistically significant (p < 0.05).

positive mood is needed to facilitate complex cognitive functions requiring flexibility, integration, as well as utilization of
cognitive material such as memory, categorization, creative problem solving, decision-making, and learning ( Febrilia &

Warokka, 2011 ).
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Tenses

The use of tenses in the Results and Discussion sections of a
research article can vary depending on the specific context and
the nature of the information being conveyed. Here's an
explanation of the commonly used tenses in these sections:

Results section:

Simple past tense: The Results section typically describes the
actions or observations conducted in the past. This includes the
description of data collection procedures, experimental
methods, and the presentation of the findings. For example:
"The data were collected from a sample of 100 participants."

Present tense for general facts and findings: Present tense is
often used when stating general facts, principles, or commonly
accepted knowledge that holds true regardless of time. For
example: "The study shows that X is positively correlated with Y."

Present perfect tense for the relevance of past actions to the
present: Present perfect tense is used to highlight the relevance
or impact of past actions or findings on the current research. For
example: "Previous studies have shown similar results,
supporting our findings."
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Discussion section:

Present tense for general statements: The Discussion section
often uses the present tense to state general statements, such
as summarizing the main findings or describing well-established
theories or concepts. For example: "Our findings confirm the
importance of X in relation to Y."

Present tense for current interpretations and conclusions:
Present tense is used to discuss and interpret the results,
highlighting their current implications and relevance. This
includes analyzing patterns, making connections, and drawing
conclusions based on the findings. For example: "The results
suggest that X may be a contributing factor in the development
of ¥."

Past tense for specific references to results: When referring to
specific results or findings from the Results section, the past
tense may be used. This helps maintain consistency with the
reporting of the actual data and findings. For example: "As
mentioned earlier, the data showed a significant relationship
between X and Y."
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ideas, systems, services, and processes
(Cropley, 2016).

The sustainable competitive advantage
indicators refer to the conditions of the

research place and are adopted from Awaad,

Al khattab & Anchor (2013): Li & Liu
(2014): Stefanikova & Masarova (2014);
Gautam & Ghimiee (2016): and Li & Liu
(2018). The indicators of commitment and

48

Results are separately written from Discussion.
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4. RESULTS
4.1.  Descriptive Analysis

The business actors who became
respondents in this study included 384
people with a male composition of 46%.
and a predominance of ages between 36 to

The Mediating Role of Creativity on the Effect of Knowledge Sharing on Sustainable Competitive Advantage

45 vyears. The education level of the
majority was at middle school level (56%).
Most of the businesses owned were small
businesses (84%) with a business age of 6
to 10 vears (43%). The results of the
descriptive statistics analysis are shown in
Table 1.

4.2 Outer Model Test Results

0.728: 0.766: 0.756: and 0.732, while the

Process dimension revealed values of 0.770;

0.812: 0.798: 0.721: and 0.812. Results for
Press included 0.762; 0.814; 0.777: 0.723:
and 0.728, and the Product dimension had
values of 0.767; 0.734: 0.812: 0.801; and
0.782. The advantages of sustainable
competitiveness indicated by dimensions
SCAL, SCA2, SCA3, SCA4 and SCAS,
generated convergent validity results of

Source:

ticle/view/6613/3719
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5. DISCUSSION

Explicit knowledge sharing has a
significant effect on creativity, in line with
the findings form several experts in relevant

studies (Wang & Wang, 2008; Wang & Noe,

2010; Panahi, Watson, & Partridge, 2013;
Scheibe & Gupta,2017; Zhang et., al., 2020;
De Clercq & Pereira, 2020). Explicit
knowledge  sharing  will  stimulate
organizations to think critically and
creatively (Lindsey, 2006; Haeli, 2020).
Additionally, this study finds that tacit
knowledge sharing has a positive and
significant direct effect on creativity
indicating that business actors should
improve this aspect of their businesses, and
supporting a number of relevant prior
studies (BaldA, Ferreira, & Maynard, 2018;
Zhang et., al.,2020; De Clercq & Pereira,
2020).  Smith (2001) states that tacit
knowledge 1s the most valuable
organizational knowledge as it is internal,

21

studies (Mcladyen & Canella, 2004:
Chuang, 2004; Nguyen & Neck, 2008:
Zaied, 2012). Additionally, tacit knowledge
sharing has a direct effect on sustainable
competitive advantage studies (relevant
studies with Ambrosini & Bowman, 2001;
Wang & Wang, 2008; Rahimli, 2012). The
effectiveness of ftacit and explicit
knowledge sharing as part of knowledge
management can be used as a strategy to
increase organizational competitiveness
(Duan, Yang, Huang, Chin, Fiano, Nuccio
& Zhou, 2022).

Furthermore the results of other studies
stated that creativity has a positive and
significant ~ effect on  sustainable
competitive advantage, which is in line with
the findings of Johanessen & Olsen (2009);
Ren, Xie, & Krabbendam (2009); Nuryanti
& Nurjaman (2017); and Azzahra, Suyanto
& Darmayanti (2021). This study shows
that the higher the level of creativity in the
business, the higher the level of
competitiveness  of  the  company.

Source:
http://www.assumptionjournal.au.edu/index.php/abacjournal/ar
ticle/view/6613/3719
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Source:
http://www.assumptionjournal.au.edu/index.php/abacjournal/au
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- Methodolegy This section indicates clear research objectives, conceptual framework(s) (if any), research
question(s), hypotheses, population and sample, research instruments, and the data collection process. This
section provides clear steps used in conducting your research. It means all procedures need to be described in
sufficient detail to allow someone to replicate it.

- Results and Discussion This section covers the analysis of the data. It should include statistics in tables,
charts, graphs, or pictures analyzed against hypotheses or in answering the research question(s) in quantitative
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describes and interprets the findings, placing them in a bigger context, relating them to other work(s) and
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Table 1. The term "Table" should be followed by a bold typed number. Use the table function of Microsoft Word.
Avoid vertical lines and unnecessary horizontal lines. The term "Figure™ should be followed by a bold typed
number. Symbols, nomenclatures, abbreviations and units should match the figures and text used. The legends
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Table 1 The process yield and physical properties of the microcapsules.

Carriers Samples | | Gac concentrations (% w/v) | | Moisture contents (%) | | Aw Process yields (%)
Maltodextrin M1 12.5 4.42+0.84° 0.31+0.01% | |61.72+2.16%

M2 16.7 3.92+1.12¢ 0.30+0.01% | |65.33+1.63"

M3 25.0 3.24+1.13° 0.27+0.01% | | 69.44+1.48°
Gelatin Gl 11.1 5.98+1.46° 0.40+0.01°¢ | |51.69+3.52°

G2 20.0 5.53+1.08¢ 0.3440.01° | |53.30+2.59*

G3 33.3 4.80+1.29¢ 0.30+0.01% | |54.19+1.07?
B-cyclodextrin | | B1 111 5.96+1.29¢ 0.40+0.01° | | 68.28+0.17°

B2 20.0 5.78+1.66° 0.3640.01° | | 78.38+1.87°

B3 33.3 5.10+1.02% 0.3140.02% | | 75.30+2.38°
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Figure 1 Micrograph of the microcapsules with different Gac aril concentrations, in which M = maltodextrin, =

gelatin, and B = B-carotene.
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3. Results

Two hundred and eighty participants with neck pain were included in the current study. General participant
characteristics are presented in Table 1. Their average age was 38.85+10.63 years. There were 57 males (20.36%)
and 223 females (79.64%). The mean body mass index (BMI) was 24.47=4.48 kg/m. No history of smoking was

reported by 95.36% of participants.

The prevalence of clinical myelopathic signs is shown in Table 2. The prevalence of positive signs from high
to low was biceps reflex at 32.5%, patellar tendon reflex at 27.14%, inverted supinator reflex at 20.36%, tricep
reflex at 17.86%, Hoffiman sign at 15%, Tromner sign at 13.57%, Achilles tendon reflex at 10.36%, finger escape
sign at 10%, and Babinski sign at 3.21%, respectively. Next, participants were grouped according to the number
of positive clinical myelopathic signs; these were divided into four groups, where participants showed (i) = 1
positive signs, (ii) = 2 positive signs, (iii) > 3 positive signs, and (iv) > 4 positive signs (Table 2). The grouping
revealed the largest group to be positive, with = 1 of any clinical myelopathic sign.

Table 1 Baseline demographic characteristics of neck pain participants (n=280).

Factors
Age (years)
e 20-40
o 40=30
Sex
e Female
e  Male

Body mass index (kg/m?)
e Normal (<25
e Overweight (=25)

Smoker
« No
e Yeg

Education level
e Primary to High School
s University to Postgraduate

Occupation
e Sedentary Worker
e Others

Laptop usage (h per day)
o =4
e =4
Smartphone usage (h per day)
o <4
o =

n (%)

152 (54.29)
128 (45.71)

223 (20.36)
57 (79.64)

162 (57.86)
118(42.14)

267 (95.36)
13 (4.64)

46 (16.43)
234 (85.57)

226 (80.71)
54 (19.29)

207 (73.93)
73 (26.07)

195 (69.64)
85 (30.36)

Mean +SD _Range
38.78=10.63 20 to 59
2474448 13.6to 40.06




Table 2 Prevalence of clinical myelopathic signs in patients with neck pain (n=280).

Name of Signs Numbers of positive signs Percentage of positive signs
Hoffman reflex 42 15.00
Tromner sign 38 13.57
Finger escape sign 28 10.00
Inverted supinator reflex 57 20.36
Babinski sign 9 3.21
Biceps reflex 91 32.50
Triceps reflex 50 17.86
Patellar tendon reflex 76 27.14
Achilles tendon reflex 29 10.36
Any (= 1) Myelopathic sign 119 42.5
Any (= 2) Myelopathic sign 109 38.93
Any (= 3) Myelopathic sign 89 31.79
Any (= 4) Myelopathic sign 63 22.50

Table 3 The intra-rater reliability of clinical myelopathic signs.

30

Clinical myelopathic signs Agreement Kappa value
Hoffiman sign 90 0.62
Tromner sign 90 0.62
Finger escape sign 90 0.62
Inverted supinator reflex 90 0.74
Babinski sign 100 1.00
Biceps reflex 100 1.00
Triceps reflex 90 0.74
Patellar tendon reflex 90 0.78
Achilles tendon reflex 100 1.00

The univariate regression analyses between the four groups of participants with positive clinical myelopathic
signs and associated factors are shown in Table 4. Six factors reached a p < 0.2. They were smartphone usage >4
h per day, age = 40 years, smoking, adopting a neck flexion posture during smartphone use, university to
postgraduate education level, and neck pain score = 7. These factors were then analyzed using multivariate

regression analyses.

Table 5 shows three factors associated with the four groups of patients with positive clinical myelopathic
signs using a process of backward stepwise elimination. They were smartphone usage > 4 h per day, university to
postgraduate education level, and neck pain score = 7 with a difference-adjusted odds ratio (OR) threshold.

Table 5 Clinical mvelopathic sign and associated factors in multivariate analysis.

Factors =One sign =Two signs =Three signs =Four signs
Adjusted OR Adjusted OR Adjusted OR Adjusted OR
(95%CI) (95%CT) (95%CT) (95%CI)

Smartphone usage

< 4 h per day 1.00 1.00 1.00 1.00

> 4 h per day 233(1.38t03.94) 2.57(1.52t0436) 233 (136t04.00) 226 (1230 4.13)"

Education level

Primary to High School 1.00

University to Postgraduate
Severity of neck pain

=7

7=10

3.35(1.14 10 9.89)°

1.00
2.31 (1.07 to 4.99)°

*Significant at p <0.05 level.
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4. Discussion

The purpose of the current study was to investigate the prevalence of clinical myelopathic signs in patients
with neck pain. The results showed that the biceps reflex had the highest prevalence followed by the patellar
tendon reflex, inverted supinator reflex, tricep reflex, Hoffman sign, Tromner sign, Achilles tendon reflex, finger
escape sign, and Babinski sign.

The prevalence of hyperreflexia in the deep tendons of biceps, triceps, patellar, and Achilles was 32.5%,
17.86%, 27.14%, and 10.36%, respectively. In our study, most participants with clinical myelopathic signs had
more than one positive sign. Ten participants (3.57%) had only one positive myelopathic sign. Thirty-two
participants (11.43%) had four positives clinical myelopathic signs, the highest number of signs in the current
study. Cook et al. (2010) reported that a combination of three or four myelopathic signs may be useful in screening
for cervical myelopathy in patients with neck pain [14]. In the current study, participants with neck pain also had
a combination of clinical myelopathic signs. Neck pain may be associated with spinal cord pathology because
clinical myelopathic signs represent a pathological spinal cord condition [22].

The prevalence of the inverted supinator reflex in the current study was 20.36%. This result is consistent with
the prevalence reported by Rhee et al. in their study (19%) [15]. Both studies involved participants with neck pain.
However, the setting was different; the study by Rhee et al. was hospital based. In our study, neck pain participants
were outpatients who went to either the hospital or clinic to get treatment. The inverted supinator reflex represents
cervical cord dysfunction, especially at the C5-C6 level. Therefore, neck pain with inverted supinator reflex may
be a risk factor for cervical spinal cord dysfunction at the C5-C6 level.

The current study found that the prevalence of the Hoffman sign was 15%, which is similar to the prevalence
of the positive Hoffman sign in the study by Rhee et al. [15]. The average mean age of participants in the current
study was 38.78+10.63 years, while the average mean age of those in Rhee et al.’s study was 48 years. These
findings are very similar. In contrast, the prevalence of a positive Hoffman sign (1.7%) in the general population
was significantly lower than in the present study [18]. This difference may be because Nagata et al. tested an older
normal population with an average age of 67 vears. In older adults, exaggerated reflexes are uncommon, as
reflexes may be reduced by peripheral neuropathy or other causes [18]. Therefore, age is important, as different
age groups have different prevalences of myelopathic signs.

The prevalence of the Tromner sign in the current study was 13.57%, in contrast to Chiyamongkol et al [16],
who reported a much higher prevalence of 71% (in an axial neck pain group). The difference in results could be
accounted for by two factors. First, their participants had a confirmed diagnosis of cervical spondylosis with axial
neck pain, and second, the number of participants in the axial pain group was small (n=14).

In the current study, the prevalence of finger escape signs was 10%. The prevalence of finger escape signs in
the study by Wang et al [21] was 55%. The higher prevalence in their study may be due to the fact that all the
participants were included from a hospital-based study, and all of them had already been diagnosed with cervical
myelopathy by MRI.

This study found that nine (3.12%) participants had a positive Babinski sign, which is higher than that reported
in Rhee et al [15]’s study at 0%. The number of participants included in the current study was 280, and the larger
number of participants in our study may have enabled the finding of positive Babinski signs.

The current study also aimed to determine associated factors among neck pain participants. In this study, age
was not associated with clinical myelopathic signs in patients with neck pain. Among the elderly, clinical
myelopathic signs are not uncommon and can be caused by peripheral neuropathy or various other causes [37]. In
their study, the prevalence of myelopathic signs in elderly participants was only 4.9%. In our study, participants
were aged less than 60 years on average [37]. Therefore, as expected, age was not associated with clinical
myelopathic signs in patients with neck pain.
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In this study, smartphone usage of = 4 h per day was associated with >1-4 (=1, =2, >3, and >4) clinical
myelopathic signs. When participants using a smartphone for more than 4 h per day had at least two positive
clinical signs, they had the highest adjusted OR 2.57 (95% CI: 1.52-4.36) (Table 4). The participants who had =4
clinical myelopathic signs were also associated with university to postgraduate-level education and an OR of 3.35
(95% CI: 1.14-9.89), and pain score =7 on the VAS scale with an OR of 2.31 (95% CI: 1.07-4.99). In our study,
approximately 80% of participants reported using their smartphones in a flexed position. A longer length of
smartphone use reportedly leads to a higher neck flexion angle [38,39]. Neck flexion causes lengthening of the
cervical spinal cord [40,41]; it also causes the narrowing of the anteroposterior cord diameter [42,43]. These
indicate that neck flexion positions can indirectly affect the cervical spinal cord. Ligamentous edema in the
cervical spine can occur in patients with clinical myelopathic signs [25]. From our results, we suggest that
smartphone usage of more than 4 h per day could not only indirectly affect the cervical spinal cord but also cause
ligamentous edema in the cervical spine, and this may produce positive clinical myelopathic signs. Having more
than one, two, or three clinical myelopathic signs may arise from prolonged smartphone use through aggravation
of the spinal cord in the cervical spine. According to these results, the current study highlighted that prolonged
smartphone usage may affect the spinal cord. Long durations (=4 h per day) of smartphone use were found to be
associated with clinical myelopathic signs. Therefore, smartphone users need to keep their duration of smartphone
use to less than 4 h per day. Although >1 sign got the adjusted OR 2.43, we caution against the use of an isolated
test for the diagnosis of cervical myelopathy in patients with neck pain [25,44]. Therefore, =2 positive signs are
the recommendation from this study.

Participants with university or postgraduate level education had a greater risk of developing cervical
myelopathy by up to 3.35 times (95%CI: 1.14-9.89) when they have = 4 positives clinical myelopathic signs.
According to Mohammadyari et al [45], the higher the education level, the more likely the person will use
technologies like computers and the internet. Research has proven that with an increase in education level, the
perceived ease of use also increases. Thus, the postgraduate education level was associated with clinical
myelopathic signs.

The last factor associated with = 4 positive clinical myelopathy signs was a pain score = 7 on the VAS scale
with an OR of 2.31 (95%CTI: 1.07-4.99). At present, most spinal researchers state that mechanical compression is
not the main cause of spinal and referred pain, for example, lumbago and leg pain; instead, chemical stimulation
plays a key role [46]. Peng et al. studied 17 patients with discogenic lower back pain and reported that the nucleus
pulposus of the outer ring of fibers along the intervertebral disc fissures, where there is a vascular granulation
tissue region, has an abnormal abundance of substance P, prostaglandin E2, and bradykinin, which can lead to
pain [47]. It also found a variety of inflammatory regulators in the discogenic lower back pain of the intervertebral
discs, such as carbon albumin matrix metalloproteinase, prostaglandin E2, tumor necrosis factor, and various
cytokines, which have been found in degenerative intervertebral discs. Nitric oxide synthase was also reported in
the spinal fluid of these patients [48]. For these reasons, concomitant with an increasing pain score, one might
expect that ligamentous edema will occur in the cervical spine.

The current study has some limitations. First, we did not measure cervical flexion angle, and second, our
sample consisted of a low number of smokers; the crude OR in smokers was high. All the participants had no MRI
information to confirm they had cervical cord compression. However, we cannot establish the association between
clinical myelopathic signs and smeking in our final model due to the low number of smokers. In future studies, it
would be useful to study a specific smoker-only sample to confirm this finding. Third, there was an unequal gender
ratio. Fourth, our study did not ask about other electronic device usage, such as tablets, personal computers, etc.
Our study method was useful as a starting point to determine clinical myelopathic signs and associated factors in
smartphone users with subclinical neck pain. In our study, we selected only one time period in only one area of
the country. In the future, it would be interesting to repeat our study after providing health education about
smartphone usage hours. Further studies should aim to determine the sensitivity of clustered clinical myelopathic
signs in smartphone users to rule out false positives of these myelopathic signs because most of them occur
together.
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