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Abstract
Background: There has been no standardized questionnaire and objective criterion for assessing and
diagnosing asthenopia so far. This study aimed to design a valid and reliable questionnaire to determine
the various causes of asthenopia for use by clinicians and researchers.

Methods: We developed a 19-item asthenopia questionnaire (AQ-19) in two phases. In the Design phase,
17 experts, 98 patients with asthenopia and 20 controls participated to generate the item list. We
generated a comprehensive 52-item list to create our 1st version. The list included selected items based
on a literature review, patient interviews and the Delphi experts method. In the Validation phase, we
conducted a pilot test (127 patients and 25 controls) and retest (154 patients and 24 controls) for item
reduction and a questionnaire validity assessment. 

Results: Our initial questionnaire contained 52 symptoms and 2 self-evaluation questions. After item
reduction and assessment, we generated a 19-item questionnaire. It included 19 symptom items that
were classi�ed into three domains through factor analysis. Cronbach's α for the three subscales of this
version were between 0.79 and 0.85, while for the complete questionnaire Cronbach's α was 0.90, with a
split-half reliability of 0.80. Factor analysis showed the three components have eigenvalues > 3 and these
explained 54.3% of the variance.

Conclusions: The AQ-19 has acceptable psychometric properties, making it a valid and reliable tool for
ophthalmologists and optometrists to evaluate asthenopia as well as to provide clues to �nd its causes.
It provides three levels of information: (1) Identi�es the presence of asthenopia. (2) Differentiates three
major causal classi�cations (ocular-surface, systemic, and vision symptoms). (3) Focuses in on a
speci�c cause. The clinician must still use his or her skills to determine the exact cause. The AQ-19
questionnaire has the potential to be used in clinical trials and outcome research, and most importantly
to help clinicians e�ciently and effectively diagnose the cause of a patient’s asthenopia.

Trial registration: KYK [2016]8. Registered at 25 February 2016. Retrospectively registered.

Keywords: Asthenopia, Reliability, Validity, Questionnaire, Delphi Method

Introduction
The prevalence of asthenopia is increasing today. This has been reported to be as a result of changes in
lifestyle and the wide use of computers, smartphones, e-book readers and video games [1]. A recent study
of US students showed that 65% experienced digital eye strain, and adults under age 30 years
experienced higher rates of digital eye strain symptoms (73%) compared with other age groups [2]. The
prevalence of asthenopia in Australian, Indian and Brazilian teenagers varied from 12.6% to 32.0% [3]. For
Chinese college students, it was reported to be 65% in Beijing’s Haidian district [4], 57% in Xi’an [5], and
17% in Shanghai [6]. These studies indicate that asthenopia has become a common health problem
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worldwide. But the ways to identify asthenopia are so varied and in consistent that we cannot compare
these percentages in a meaningful way.

Asthenopia, also called visual fatigue, is considered as a syndrome that includes visual discomfort and
ocular-related symptoms such as headache, watery, burning or itching eyes, blurred vision, eye ache, dry
eye sensation and diplopia. Ocular causes include uncorrected ametropia, binocular vision dysfunction,
dry eye and screen fatigue, while systemic causes include anxiety, depression, and insomnia.

The patient complaint of asthenopia is a vexing problem for clinicians around the world. Many
ophthalmologists do not focus on refractive error, binocular vision, or presbyopia; many optometrists lack
training in eye disease. Thus, each group has di�culty assessing the full range of asthenopia causes. A
broad asthenopia questionnaire can provide a valid starting point for all eye doctors to understand their
patients’ problem. In this way, they give patients speci�c suggestions for treating the symptoms and root
causes.

Usually, ophthalmologists and optometrists diagnose two aspects of asthenopia. One is the objective
signs, and the other is the subjective complaints of patients. However, so far, there has been no
standardized questionnaire and objective criterion for assessing and diagnosing asthenopia.

Current questionnaires that attempt to assess visual fatigue caused by different factors such as VDT
(visual display terminal) [7-10], dry eye [11-20], or binocular vision dysfunction[21-30] are one-dimensional
and do not assess asthenopia comprehensively. Such questionnaires were used to assess asthenopia in
previous studies. In 2008, Kuze and Ukai produced a 28‐item questionnaire using a 7-point scale for a list
of 5 types of visual fatigue symptoms [31]. Heuer et al. assessed visual fatigue using a 10-point scale,
six-item questionnaire to assess visual fatigue [32]. Ogata et al. [33] and Amalia [34] presented a series of
visual fatigue symptoms in their questionnaire. However, these questionnaires did not classify
asthenopia qualitatively or quantitatively. Thus, we attempted to design a more comprehensive
questionnaire that included the appropriate symptoms covering all aspects of visual fatigue to help
ophthalmologists and optometrists evaluate patients’ subjective feelings and provide the clues to �nd the
causes of asthenopia.

We used complex statistical procedures to provide clinicians with an effective, e�cient tool to understand
a patient’s problem at 3 levels:                                                                    

1. To identify a patient’s complaint as asthenopia. This is relatively simple.            

2. To differentiate the three general classes of clinical problems causing the asthenopia. Ordinarily this
may take a clinician considerable time and effort trying to interpret a patient’s ad lib comments.  

3. Focus in more closely on the speci�c cause of the problem. The precise identity of the problem can
only be approximated within the realm of the questions asked in the questionnaire. This quickly
brings the clinician close to the exact patient problem. It cannot, for example, differentiate between a
corneal scratch, a corneal infection, or a corneal lesion. The clinician must still use his or her skills to
determine the exact cause.
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Methods
Creating an e�cient, effective questionnaire is a time-consuming task involving literature reviews, expert
opinions, patient feedback, and complex statistical analyses to �nd the set of questions and response
choices that identify your target information (effectivity) and require the least amount of time and
confusion by the patient (e�ciency). In the procedures we describe the literature search that found most
of the questions experts asked patients to detect and identify asthenopia. Duplicates were eliminated and
a committee of experts were asked to omit questions they thought were not useful, thereby shortening the
questionnaire. The 45 remaining questions were administered to 127 asthenopia patients and 25 control
patients. The factor analysis was applied to identify questions that did not correlate with the most
effective questions or that almost duplicated them. People administering the questions also identi�ed
questions the patients did not understand, found frustrating, or took a long time answering. Most of these
were eliminated. The remaining 19 questions could be answered on the questionnaire quickly with
minimal problems. This short questionnaire was then tested for statistical e�ciency on a large sample
(152 asthenopia patients and 24 controls) for the e�ciency needed to be identi�ed as a statistically
e�cient, effective questionnaire. The clinicians administering it also thought it was both e�cient and
effective as a clinical tool. The process used to describe how the questionnaire was developed and
proved its use in identifying asthenopic patients is described in detail in this article.       

Subjects

We performed this study between June 2015 and June 2016 at the Wenzhou Medical University A�liated
Eye Hospital. The study was approved by the ethics committee of the Eye Hospital of the Wenzhou
Medical University and adhered to the tenets of the Declaration of Helsinki. The patients from the Eye
Hospital were enrolled after written informed consent. Inclusion criteria were: (1) complaints of eye
fatigue and (2) a clear diagnosis of asthenopia. The exclusion criteria were: cannot read or understand
the questionnaire.

In the three rounds of patient interviews, patients were interviewed on the day they arrived at the hospital.
We recorded the questions that were not fully understood for later revision of the text.

Procedures

The items to be included in the �rst version of the questionnaire were selected from a literature review.
Then the items were further assessed by patient interviews and the Delphi method to form the 2nd
version of the questionnaire. The questionnaire was then validated for reliability and validity analysis by
a pilot test and retest (Figure 1). All procedures were performed in accordance with the tenets of the
Declaration of Helsinki.

First phase (design)

Step 1 Literature review
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We applied two search strategies. “Asthenopia” was the most commonly used term but other terms were
also used, such as visual fatigue, visual comfort and visual symptom. The �rst strategy was to search
PubMed using these different terms for asthenopia, and questionnaire, scale, question, interview. The
second strategy was based on the most common etiology of asthenopia and included visual display
terminal, computer vision syndrome, dry eye, binocular vision, convergence insu�ciency (CI),
accommodation insu�ciency (AI), and questionnaire, scale, question, interview.

Step 2 Patient interviews

We selected items for the �rst questionnaire based on the results of the literature review. We then
interviewed 98 asthenopia patients and 20 symptom-free controls to compare responses for each item in
the �rst questionnaire. We then calculated the response rate. If an item was mentioned by less than 20%
of the patients, it was deemed that it did not represent a widely-held concern.

Step 3 Delphi method

We then conducted a Delphi method using insights from expert clinicians to modify the �rst
questionnaire. The Delphi method is a multistage survey involving rounds of structured questions
delivered by a panel of identi�ed experts[35]. Its objective is to obtain the most reliable consensus using
intensive questionnaires that provided feedback as “controlled opinion”.

We analyzed the �rst version of the questionnaire through a three-round Delphi consultation (Figure 2).

Most studies use panels of 15 to 35 people. We recruited 17 experts who met the following criteria: (1)
clinical familiarity with asthenopia; (2) quali�cation in optometry or ophthalmology; (3) relevant clinical
experience exceeding 10 years; (4) Postgraduate clinical education.  

After expert panel members were selected, three rounds of Delphi comparisons were conducted. In the
�rst round, we asked experts to mark each item of the 1st questionnaire according to its importance.
During this round, experts could raise questions about items and propose new items.

In each Delphi method round, we analyzed the mean and coe�cient of variation of the scores for each
item to determine the consensus of the experts’ opinions.

In the second Delphi method round, we returned feedback from the results of the �rst round of
questionnaires to each expert and to the consultants who provided the questionnaires. Feedback content
contained the mean score, coe�cient of variation and the scores they made in the last round. The expert
was permitted to change his or her mind in the second round and re-score the items of the questionnaire.

The Delphi method was repeated until the value of Kendall’s coe�cient reached a standard. Kendall’s
coe�cient of concordance (W) was calculated to determine the degree of consensus among the experts.
In Delphi studies, it is common to conduct additional rounds to see if consensus can be improved.

Second phase (validation)
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Step 4 Pilot test

There is no gold standard for item reduction at this time. Rather, a group of statistical assessments is
used to evaluate the responses to the questionnaire. All of the methods and item reduction criteria have
been described previously[36]. We interviewed 127 asthenopia patients and 25 controls to do the item
reduction. This enabled us to develop the 3rd version of the questionnaire.

We assessed each item according to 7 principles: (1) item-total correlation; (2) correlation with the scores
of self-evaluation questions (questions 1 and 2); (3) item-total correlation after correction; (4) alteration in
Cronbach's  after item reduction; (5) factor loadings; (6) differences between patients and controls, and
(7) response rate.  If the item met the reduction principle, then we scored 1 point. If the item had more
than 4 points, it was reduced. Details are shown in Table 1.

Step 5 Retest

Considering that many items were reduced in the previous steps, we interviewed an additional 152
asthenopia patients and 24 controls to review the validation and reliability of the questionnaire. We
applied a similar method to that used for the pilot test. Based on this review, we �nalized the 4th version
of the questionnaire to differentiate the causes of asthenopia.

Statistical analysis

Statistical analyses were conducted using SPSS19.0. Exploratory factor analysis was performed to
reduce items and derive the subscale that each item belongs to. Meaningful loadings were assessed
using the criteria of 0.32 (poor), 0.45 (fair), 0.55 (good), 0.63 (very good), or 0.71 (excellent) [37]. Internal
consistency was calculated for all resulting subscales, using Cronbach’s α coe�cient. All tests were two-
tailed, with a p value<0.05 considered signi�cant.

Results
First phase (design)

Step 1 Literature review

Our search selected 29 relevant questionnaires: 5 asthenopia questionnaires, 10 dry eye
questionnaires,10 binocular vision questionnaires and 4 VDT questionnaires. These are shown in Table 2
7-34.

We selected 52 symptoms based on the results of the literature review and measured the frequency of
occurrence and intensity of each symptom. Frequency was scored on a scale of 0-3 points: never=0,
occasionally = 1, often=2, and always = 3.  Four levels of symptom strength or intensity were graded
similarly, where mild=1, moderate=2 and intense =3. Symptom frequency scored as never occurring was
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rated as 0 (none) on the intensity scale. We used the following expression to calculate a total score on the
questionnaire:

Score

This expression incorporates both the frequency and intensity of symptoms, given that both are clinically
important.

It is uncertain which is more important in establishing the clinical signi�cance of a condition: whether a
particular symptom is occasional but intense or frequent but mild.

Lacking a gold standard instrument for assessing asthenopia, we added two self-evaluation questions to
assess the degree of asthenopia according to its de�nition. These were:

Q1: “Have you felt eye strain in the past two weeks?”

Q2: “Have the symptoms of eye strain in�uenced your study, work or daily life?”

We assumed that the total score of the two self-evaluation questions re�ected the severity of asthenopia.

The 1st questionnaire contained 2 self-evaluation questions and 52 items related to ocular-surface
symptoms, visual quality, close-work-related ocular symptoms, systemic symptoms and driving-related
symptoms.

Step 2 Patient interviews

A total of 98 subjects participated in the patient interview, consisting of 47 (48.4%) males and 50 (51.6%)
females. Mean age of the subjects (± SD) was 34.4 ± 14.6 years.

Step 3 Delphi method

Agreement rates for the three rounds of the Delphi method were 100%, indicating high concordance
within our expert panel. The expert authority coe�cient (Cr) was more than 0.6, which is considered to be
good.

The statistical results of the �rst round of the Delphi method and patient interviews are shown in Table 3.

The Delphi method resulted in a Kendall’s W of 0.40, which represents a moderate level of consensus
among panelists (Schmidt, 1997)[38]. The Kendall’s coe�cients of the three rounds of the Delphi method
are as shown in Table 4.

Following application of the Delphi method, we deleted, merged and added questions from the earlier
questionnaire and then developed the 2nd version of the questionnaire.
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We reduced 9 items, such as ‘Feeling of friction around the eyes’ and ‘Colored halos around objects’. We
merged two or three similar items, for example, Q22, Q25 and Q43 questions related to losing sight, into:
‘Does your sight �uctuate during a single day’. We amended some items by adding conditions, for
example for Q48 and Q49, where we added the following: “Have you felt depressed because of your eye
symptoms?” to assess any in�uence from ocular symptoms. After optimizing the 1st questionnaire, we
developed the 2nd questionnaire that included 2 self-evaluation questions and 42 items related to ocular-
surface symptoms, visual quality, close-work-related symptoms, systemic symptoms and driving-related
symptoms.

Second Phase: (validation)

Step 4 Pilot test

A total of 127 subjects participated in the pilot test, with 124 valid data, consisting of 47 (37.9%) males
and 77 (62.1%) females. Mean age of the subjects (± SD) was 31.1 ± 10.9 years.

After item reduction, Q2, Q3, Q4, Q5, Q6, Q14, Q15, Q16, Q18, Q19, Q22, Q24, Q26, Q28, Q32, Q35, Q39
were chosen to be omitted. However, we considered that Q20 and Q34 were a priori important and
indispensable. Thus, we chose to retain these two items. In this round, 16 items were omitted and 28
items were retained.

For the evaluation of construct validity, we conducted a factor analysis for the 3rd version with varimax
rotation. Our scree plot (Figure 3) showed an in�exion that justi�ed retaining three components. The
factor loadings after rotation are shown in Table 5. Items that clustered in the same factors were (1)
ocular-surface symptoms, (2) vision symptoms, and (3) systemic symptoms. For the 3rd version, three of
the factors had eigenvalues > 3. Together these factors explain 47.87% of the total variance. Cronbach’s α
for the three subscales of the 26-item version were between 0.76 and 0.88 (Table 5).

Step 5 Retest

A total of 152 subjects participated in the retest, with valid data from 151. There were 50 (33.1%) males
and 101 (66.9%) females and the mean age was (± SD) 37.3 ± 12.9 years.

The scree plot (Figure 4) showed an in�exion that justi�ed retaining three factors. The factor loadings
after rotation are shown in Table 6. Items that cluster on the same factors suggest components 1 (ocular-
surface symptoms), 2 (systemic symptoms), and 3 (vision symptoms). After item reduction, we omitted 7
items, namely Q5, Q7, Q15, Q16, Q17, Q18, Q19. For the 4th questionnaire, three components had
eigenvalues > 3. Together these components explain 54.34% of the variance. Cronbach’s a for the three
subscales of the 19-item version were between 0.79 and 0.85 (Table 6).

Discussion
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Compared with previous asthenopia questionnaires, AQ-19 is the �rst comprehensive asthenopia
questionnaire that quantitatively evaluates subjective feelings in both frequency and intensity. The
responses to the two rating scales for each symptom are combined multiplicatively into one rating scale
for the analysis, resulting in a single symptom severity score. AQ-19 included 2 self-evaluation questions
and three aspects of asthenopia which include 7 ocular-surface symptoms, 7 vision symptoms and 5
systemic symptoms. The questionnaire was developed with wide consensus among the experts and
researchers in the �eld and was well accepted by the target group, our patients. And it aims to give
ophthalmologists and optometrists direction for discovering the causes of asthenopia.

The results obtained show that the AQ-19 has acceptable psychometric properties for asthenopia
patients. Cronbach’s a for the three subscales of this version were between 0.79 and 0.85, while for the
complete questionnaire Cronbach’s a was 0.90, with a split-half reliability of 0.80. These values represent
very good to excellent statistical power. Principal component analysis showed the three components
have eigenvalues > 3 and these explained 54.3% of the variance.

We believe that our questionnaire overcame the de�ciencies in previously published versions. AQ-19 is
was designed initially on the basis of complicated symptoms studied by other authors, as shown in our
literature review. But it was given a re�ned focus that provides a comprehensive evaluation of the
presence of symptoms, their frequency and perceived intensity, as well as being easily administered.

The AQ-19 is designed to be helpful to ophthalmologists and optometrists in identifying the causes of
asthenopia. First, it ascertains in writing the presence of asthenopia. Next, it is divided into three parts
and the scores for each part give examiners a guide as to whether the patient complaint is due to a
physical problem such as dry eye or conjunctivitis or to a functional vision problem such as refractive
error, binocular integration or VTD use or to a more systemic problem such as anxiety or depression. This
guides the clinician into one of the three major causal areas and the individual questions provide the
most common speci�c complaints for a possible diagnosis. And �nally, it tells the clinician something
about the severity and frequency of the complaint.

The results from our asthenopia patients appear to be valid and very reliable. Larger samples might
provide a more de�nitive instrument but we think this should be done in multiple settings. Considering
that there has been no standardized questionnaire nor objective criterion to provide a gold standard for
assessing and diagnosing asthenopia, criterion validity cannot be statistically tested. We have simply
de�ned asthenopia as “the patient says he or she is suffering from eye strain.” This may seem like a very
shallow de�nition, but it is the most practical de�nition for the practicing doctor. The purpose of the
questionnaire is to help the clinician who must work with a patient who presents with eye strain (or eye
ache or eye fatigue). The patient presents the complaint in his or her own words which may be confusing
and imprecise. In our questionnaire, they say they have eye strain. Thus, our de�nition is perfectly suited
to simplifying the patient visit. The repeatability of the questionnaire is di�cult to test because
asthenopia is not a constant condition in that it varies from day to day. And of course, the questionnaire
requires patients to make subjective judgments, requiring comprehension and expression of their
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considered opinions. Because of this, children, the poorly educated and the mentally in�rm may require
assistance in answering the items in the questionnaire.

One of the most vexing and often time-consuming patient complaints in ophthalmology is asthenopia
because it is so di�cult to elicit the information needed to understand and diagnose a patient’s problem.
We have developed through a series of proven iterative procedures a questionnaire that is relatively short
and convenient for the patient yet provides a great deal of information for the clinician. It clearly identi�es
the complaint as asthenopia, differentiates among the main classes of asthenopia (ocular-surface,
systemic, and vision symptoms), and then provides the speci�cs of the asthenopia complaint as well as
its intensity and frequency so the clinician can extract this information at a glance. This guides the
clinician to do the appropriate clinical procedures to identify the exact cause of the asthenopia.

We expect the questionnaire to make a serious contribution to the practice of our profession and the well-
being of our patients. It is being used in our system’s three hospitals and several other neighboring
hospitals and the feedback from clinicians has been supportive. To better serve the goal of the
questionnaire in other cultures, we must test the instrument and provide data about its usefulness to
make this a universally acceptable standard for the diagnosis of asthenopia. We expect to work with
several clinics abroad to re�ne the instrument internationally. The questionnaire is provided in the
supplement in digital form along with an application to provide the analysis for each patient.

Abbreviations

Abbreviation Full name Abbreviation Full name

AQ-19 asthenopia questionnaire-19 VDT visual display terminal

CI convergence insu�ciency AI accommodation insu�ciency

Cr expert authority coe�cient CANDEES The Canada Dry Eye Epidemiology
Study

IDEEL Impact of Dry Eye on
Everyday Life 

OSDI Ocular Surface Disease Index

DEEP Dry Eye Epidemiology
Projects

CIRS Convergence Insu�ciency and
Reading Study

CISS Convergence Insu�ciency
Symptom Survey

COVD-QOL College of Optometrists in Vision
Development Quality of Life
questionnaire

NEI-VFQ National Eye Institute Visual
Function Questionnaire

VFQ-UI Visual Function Questionnaire-Utility
Index

CVSS Computer-Vision Symptom
Scale

CVS-Q Computer Vision Syndrome
Questionnaire
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Tables
Table 1 The procedure used for item reduction

Method Principle

(1)    Item-total correlation Correlation coefficient <0.4, count 1 point

(2)    Item-total correlation after correction Correlation coefficient <0.4, count 1 point

(3)    Correlation with the scores of self-

evaluation questions

Correlation coefficient <0.4, count 1 point

(4)    Alteration in Cronbach's  after item

reduction

Cronbach's  value increased after the item was reduced,

count 1 point

(5)    Factor loadings Factor loadings <0.4, count 1 point

(6)    Differences between patients and controls Have no significant difference, count 1 point

(7)    Response rate The response rate <20%, count 1 point

 

Table 2 Literature-sourced relevant questionnaires 7-34
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VDT Dry eye Binocular vision Asthenopia

NEI-VFQ McMonnies CIRS Kuze

VFQ-UI CANDEES CISS16 Heuer et al

CVSS-17 IDEEL Sterner Questionnaire Ogata

CVS-Q Salisbury Eye Evaluation Adler Questionnaire Amalia

  Dry Eye Questionnaire DEQ Gallaway Questionnaire  

  OSDI Rusell Questionnaire  

  DEEP 19-Item COVD-QOL  

  Women’s Health Study questionnaire Conlon Survey  

  Utility assessment questionnaire Academic Behavior Survey  

  Bjerrum questionnaire Birnbaum Questionnaire  

Legend : CANDEES: The Canada Dry Eye Epidemiology Study; IDEEL: Impact of Dry Eye on Everyday Life ;

OSDI: Ocular Surface Disease Index; DEEP: Dry Eye Epidemiology Projects; CIRS: Convergence Insufficiency

and Reading Study;

CISS: Convergence Insufficiency Symptom Survey; COVD-QOL: College of Optometrists in Vision Development

Quality of Life questionnaire;

NEI-VFQ: National Eye Institute Visual Function Questionnaire; VFQ-UI : Visual Function Questionnaire-Utility

Index;

CVSS: Computer-Vision Symptom Scale; CVS-Q: Computer Vision Syndrome Questionnaire

 

Table 3 Kendall’s coefficients for the three rounds of the Delphi method

  the Kendall’s coefficient P

First round 0.33 0.001

Second round 0.34 0.001

Third round 0.40 0.001
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Table 4 Rotated factor loadings (n=152) for the 4th questionnaire

Items Factor

1 2 3

Q3 Eye pain 0.77    
Q8 Feeling of tightness around the yes 0.71    
Q4 Heavy eyelids 0.63    
Q6 Eye soreness 0.62    
Q2 Eye dryness 0.61    
Q1 Feeling uncomfortable around the eyes 0.56    
Q11 Increased sensitivity to light 0.41    
Q25 Sense of anxiety   0.81  
Q22 Have trouble keeping attention on reading   0.72  
Q23 Forgetful/poor memory when reading   0.72  
Q26 Sense of depression   0.70  
Q24 Dizziness or headache when reading   0.65  
Q12 Using much effort when doing near work     0.71
Q13 Blurred vision     0.71
Q14 Double vision     0.68
Q10 Squinting your eyes     0.64
Q20 Reading slowly     0.63
Q9 Uncomfortable by the luminance of a screen     0.61
Q21 Felt difficulty catching up with motion     0.48

Eigenvalues 3.48 3.44 3.41
% of variance 18.31 18.12 17.92
Cronbach’s α 0.79 0.84 0.85

Figures
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Figure 1

Steps in the design and subsequent validation of AQ-19.
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Figure 2

The Delphi method procedures.
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Figure 3

Scree plot for the 3rd questionnaire showing eigen values for main factor analysis. Three strong factors
are evident on the steep phase of the curve.
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Figure 4

Scree plot for the 4th questionnaire showing eigen values for main factor analysis. Three strong factors
are evident on the steep phase of the curve.


