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Background: Progressive additive lenses (PALs) are an increasingly prescribed form of optical
compensation to correct refractive error with presbyopia but sometimes with noticeable
restrictions that can reduce visual satisfaction.

Aim: The current study evaluated vision satisfaction rate and any associated problems among
Saudi PAL wearers.

Setting: The study was conducted in Al-Qassim and Al-Riyadh regions, Saudi Arabia.

Methods: A cross-sectional design was used with a Likert-scale questionnaire survey (LQS) in
this study. Data were analysed using Statistical Package for Social Sciences (SPSS) software
version 21, Graphpad Prism, and MS Excel programmes, and p < 0.05 was considered
statistically significant.

Results: One hundred and thirty-eight Saudi PALs wearers (87 men [63%] and 51 women
[37%]) aged over 40 years participated in the study. Participants completed an online
questionnaire concerning their levels of visual satisfaction and reported any complaints while
using PALs. The overall results indicated high levels of satisfaction with comfortable vision in
all tasks (median = 4 on LQS) with 55% overall vision satisfaction (p = 0.001). A strong
association was found between the overall vision satisfaction and seeing when driving, and,
also, with reading (p < 0.001). The length of time since starting the use of PALs was found to be
significantly (p = 0.001) associated with overall satisfaction and associated complaints, while
gender and age had no impact on overall vision satisfaction.

Conclusion: Saudi PAL wearers possess a good level of visual satisfaction while experiencing
some difficulties and complaints when using their PALs. Gender and age were not factors that
impacted overall visual satisfaction and complaints; however, time since starting to wear
PALs was a factor.
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Introduction

Progressive lenses are also called progressive addition lenses (PALs), or progressive power lenses
(PPLs), varifocals or multifocals and they are used to correct refractive error with presbyopia, in
myopia control and with other accommodation disorders.! Presbyopia is an age-related decrease in
ocular accommodation that reduces the ability of the eyes to focus on close objects.****¢ Previous
studies have compared different types of presbyopic corrections and have suggested that PALs are
the most acceptable solution.”#*!® A PAL is designed to provide continuous vision at all required
viewing distances (distance, intermediate and near)."” Progressive lenses ensure the optimal
dioptric power for every distance that the presbyopic spectacle wearer requires, for smooth and
uninterrupted vision without any visible lines of demarcation." However, in eccentric viewing PAL
wearers experience blurred and distorted vision (‘swimming effects’) through the peripheral parts
of the lens that may increase the risk of falling. Moreover, wearers of PALs suffer dizziness and
vertigo as well as problems in reading at both near and intermediate distances when changing gaze
horizontally because of restricted optical zones.”*"* This will lead to increments in compensatory
head movements to get clear vision. These effects can be appreciably reduced by coordination of
eye and head movements and proper centration of lenses in the spectacle frame so that the visual
axes of the wearer coincide with the optical centres of the PALs."*'® Therefore, individual eye
movements and optical lens characteristics are key factors for the successful wearing of progressive
lenses that have importance in adaptation and satisfaction to PALs."*'>'® Today’s PAL designs are
personalised to specific prescriptions taking into account the specific vision requirements and
generally provide better visual performance.” Currently, a wide range of advanced PAL designs
(using new technologies of free form, wave aberrations, etc) provide natural vision and are
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cosmetically acceptable.’® Furthermore, modern progressive
lenses represent a compromise design that achieves better
overall utility. Computer progressive lenses are ideal for
people who need clear vision at intermediate and near
distances.’¥®*  Special purpose PALs, for example,
occupational progressives, short corridor progressive lenses
and near variable progressive lenses that contain distance
corrected powers, are used for office situations and computer
viewing distances and advances in optical lens design have
led to free-form PALs that offer a larger horizontal extent of
clear vision at reading distances as well as variable corridor
size.! Flexible-design PALs permit effective placement of
viewing zones according to the wearer visual needs, thus
providing customised design and increasing wearer
satisfaction, thus reducing or preventing complaints.'® High
rate of satisfaction and comfortability were reported by PALs
wearers because of the high quality of vision, the elimination
of imaginary lines and image jumping.??* Spectacle intolerance
is a common aspect in optometric practice, particularly when
dealing with PALs as wearers’ expectations are high.”® Errors
in dispensing or in measuring refractive errors, and adaptation
difficulties, are generally the most common causes of patient
dissatisfaction.*** A communication breakdown between the
optometrist and wearer is a major cause of PALs dissatisfaction
in optometric practice and in PALs acceptance by the patient.
Progressive additive lenses dispensing has a direct impact on
the functional use of the spectacles. A period of adaptation
may be needed in new spectacle wearers, before other possible
causes for the non-tolerance, for example, an error in
refraction, ill-fitting and wearer education about the
limitations of the lenses can be ruled out.?® Using a checklist
and listening to what the patient tells you at all levels of
dispensing is important to overcome PALs intolerance
and enhance satisfaction.” The role of practitioners is to
ensure an optimal vision correction that offers satisfactory
optical performance, wearing comfort, functionality and
is cosmetically pleasing.®® The analysis of a spectacle
prescription is usually the starting point of the dispensing
process. Information and interpretation of a prescription
statement into a usable, finished pair of spectacles that
fulfils both the requirements and expectations of the user
is often considered one of the most important aspects of
the dispensing of a pair of spectacles.? Understanding the
purposes for which the spectacles will be used and the
environment in which the patient uses them will assist
practitioners to provide the ideal spectacles for a patient. The
prescription analysis includes whether the prescription is
satisfactory or not and discussing the prescription with the
patient in relation to their visual demands.” Integration
between practitioners (optometrists and opticians) as well as
users forms an essential part of the satisfying and successful
wearing of PALs.** Optometrists have an important role in
the proper selection and fitting of the spectacle frame and
lenses, such as prescription interpretation, individual visual
needs, and fitting measurements and verification, and
especially with PALs.3>* Appropriate selection and glazing
are specifically important with PALs, which present many
variables that can lead to patient dissatisfaction, hence
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influencing the overall quality of vision.***?% The ability to
specify progressive corridor length requires the practitioner to
possess an in-depth understanding of the interplay between
the natural reading-level preferences of eyes, lens fitting
parameters, individual prescription values and the design
goals of the lens itself."*® Checking and verification for
finished spectacle PALs is an important routine that ensures
quality control and enhances patient satisfaction and comfort.
The finished PALs spectacles are checked on the user for
fitting, function and comfort, and any adjustments are made
before they are handed out to the patient. A practitioner
should check whether the patient achieved the optimal visual
acuity with the compensating lenses and provide advice on
the use of spectacles and any aftercare.”®* A practitioner
should clearly explain to the patient that an adaptation period
is often required, especially for new PAL wearers, which
varies from a few hours to days but not usually more than two
weeks. During this period, wearers may suffer headaches and
vertigo as well as mild disorientation when walking around.
It is recommended that when these complaints arise, the PALs
are removed for a short period and worn after complaints
have lessened. To enhance adaptation to use PALs, the wearer
is recommended at the first time it is better to turn their head
to look at objects instead of moving the eyes from side to side
and moving the eyes downwards instead of tilting the head
while reading.*## To our knowledge, there is no published
study conducted in Saudi Arabia concerning visual satisfaction
of PALs wearers. Hence, this study aimed to evaluate the
vision satisfaction rate and any associated problems among
Saudi progressive lenses wearers.

Materials and methods

A cross-sectional analytical study design was used to collect
the data to assess the rate of satisfaction with visual
performance and PALs as built on respondents’ daily
activities and any associated symptoms. Data were collected
between 15 October 2021 and 15 November 2021. A total of
138 participants aged 40 years and above were selected to
participate in the study. The target population was the group
of individuals wearing PALs as a presbyopic refractive
correction in Al-Qassim and Al-Riyadh regions, Saudi Arabia,
with near additions from 1.00 dioptre (D) to 3.00 D. Those
wearing PALs for myopia control or ocular accommodation
disorders were excluded from this study. The study was
conducted via various optical centres and the sample size
was estimated by using the following formula®:

_Z’x(P)x(1-P)

N I

[Eqn 1]
where Z =1.96 at the 95% confidence level, P is the prevalence
or proportion of the PAL wearers and is assumed to be 0.25
(decimal notation) or 25%,* and E = the maximum acceptable
sampling error (here 7% or 0.07 in decimal notation. Thus,

(1.96)* x (0.25)x (1-0.25) _
([0.07]) -

147 [Eqn 2]

PALs wearers. A 10% non-participation rate (or 15) was
assumed; so the final study sample size was calculated to be
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162 PALs wearers. Verbal permission was obtained from the
Optical Centre managers and participants for the collection of
data. The questionnaires were distributed to the PALs wearers
after they were provided with a brief explanation of the general
concepts and aims of the questionnaire. Participants had the
right to withdraw from the study at any stage. The respondents
completed the online questionnaires as accessed through
Google Forms. The questionnaire had three parts: demographic
details (age, gender and how long he or she has been using
PALs), feedback from respondents, as well as complaints
reported by the PALs users. The participants also rated their
overall satisfaction by means of a five-point Likert rating scale
(from 5 = very satisfied to 1 = very dissatisfied). The questions
concerned visual performances at near, intermediate and far
distance, with the total satisfaction of PALs answered using
this scale. Complaints that arose while wearing the PALs were
similarly recorded in the questionnaire. The questionnaire was
reviewed by experts in optometry and statistics, and after all
their comments and observations had been considered, a pilot
survey was conducted (with five respondents) to check the
reliability and consistency of the questionnaire (Cronbach’s
alpha = 0.71). The questionnaire was then distributed online to
the respondents by means of Google Forms.

Data analysis

Data were analysed using Statistical Package for Social Sciences
(SPSS) software version 21, Graphpad Prism, and Microsoft
Excel. The information was evaluated for data entry mistakes and
any lost values before conducting the analysis. The descriptive
statistics used included frequencies, proportions (prevalence),
as well as simple bar charts and curves, and an inferential
analysis test of independence (association) was conducted
using the Chi-square test with a 0.05 level of significance.

Ethical considerations

Ethical approval to conduct the study was obtained from the
Committee of Health Research Ethics, Deanship of Scientific
Research, Qassim University (clearance no. 21-02-11).

Results

A total of 138 participants with a response rate of 85.2% were
enrolled in this study. The age profile of the participants
was as follows: 67.0% (n = 92) under 50 years of age and
33.0% (n = 46) were more than 50 years of age. The gender
profile of the participants was as follows: 63.0% (n = 87)
men and 37.0% (n = 51) women. The length of time since
starting use of PALs was found as six months to one year:
39.8% (n = 55), 1-2 years: 49.3% (n = 68) while > 2 years 10.9%
(n =15). The proportion of PALs wearers who are very satisfied
and satisfied was 50.0%, while another 28.4% of the wearers
were fairly satisfied with their progressive lenses in daily
vision activities and tasks such as driving, looking at
advertisement boards, shopping at markets (seeing grocery
shelves), computer vision, reading and seeing their mobile
phones (see Table 1 and Figure 1). As shown in Table 2, most
of the respondents were comfortable and satisfied with their
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progressive lenses (overall median = 4; y> = 57.3, p = 0.001). As
shown in Table 3, the proportion of PALs wearers who reported
some difficulties or complaints (high and highest), such as
headache, eye strain, blurring vision and vertigo, was
approximately 30% (41 respondents out of 138), while most of
the PALs wearers (n = 97, 70%) (moderate, least and less)
reported suffering from slight difficulties or complaints
(overall median = 3; y* =42.29, p = 0.001; see Figure 2). Pearson’s
chi-squared test showed an insignificant association between
gender and overall visual satisfaction (y* = 24.6, p = 0.264), as
well as between gender and overall symptoms (y* = 17.409,
p = 0.235). Also, an insignificant association was found
between age and overall visual satisfaction (x> = 17.415,
p = 0.680), as well as between age and overall symptoms
(> =7.543, p = 0.912). However, a highly statistically significant
association was found between length of time since starting
the use of PALs and overall satisfaction (y* = 75.088, p = 0.001),
as well as between time length and overall complaints
(¢ = 59.477, p = 0.001). Analysis of the results showed that
overall satisfaction was positively influenced by the satisfaction
of reading with PALs, followed by using PALs while shopping
(seeing grocery shelves), driving, viewing the computer,
seeing mobile phones and, lastly, in viewing advertisement
boards (Spearman’s correlation: p = 0.77, 0.76, 0.76, 0.75, 0.74
and 0.68, respectively; p = 0.001). Suffering eye strain when
wearing PALs was the most obvious complaint that inversely
influenced the overall level of satisfaction, which was followed

TABLE 1: Vision satisfaction rates with progressive addition lenses.

Statement Very Dissatisfied Fairy  Satisfied Very

Likert scale dissatisfied 2 (%) satisfied 4 (%) satisfied
1 (%) 3 (%) 5 (%)

Satisfaction when driving 3.6 24.6 15.9 42.0 13.0

with PALs

Satisfaction of 6.5 17.4 35.5 22.5 18.1

advertisements boards

vision with PALs

Satisfaction of marketing 5.1 23.2 21.7 29.7 20.3

with PALs

Satisfaction of computer 3.6 21.7 28.3 28.3 18.1

vision with PALs

Satisfaction of reading 8.0 19.6 18.1 31.9 22.5

with PALs

Satisfaction of seeing 5.1 21.0 34.1 22.5 17.5

mobile phone with PALs

PALs, progressive addition lenses.

—@— Very dissatisfied —Jll— Dissatisfied —#&— Fairly satisfied —W— Satisfied
40 ~

[
o
8
c
o
I
7]
o
0 T T T T 1
Very Dissatisfied  Fairly satisfied Satisfied Very
dissatisfied satisfied

FIGURE 1: Vision satisfaction rates in percentages (from very dissatisfied to very
satisfied).



http://www.avehjournal.org

TABLE 2: Vision satisfaction analysis for respondents (n = 136 progressive
addition lenses wearers).

Statement Median Result Ve )4
Satisfaction when driving with PALs 4 Satisfied 57.3 0.001
Satisfaction of advertisements boards 3 Fairly satisfied ~ 30.3 0.001
vision with PALs

Satisfaction of shopping at markets 4 Satisfied 22.8 0.001

(groceries) with PALs

Satisfaction of computer vision with 3 Fairly satisfied ~ 28.4 0.001
PALs

Satisfaction of reading with PALs 4 Satisfied 20.4 0.001
Satisfaction of seeing mobile with PALs 3 Fairly satisfied ~ 30.0 0.001
Overall satisfaction noticed by PALs 4 Satisfied - -

wearers’

PALs, progressive addition lenses.

TABLE 3: Respondent complaints associated with progressive addition lenses.

Statement Least Less Moderate High Highest
(%) (%) (%) (%) (%)

Suffer from headache 21.0 18.1 21.7 37.0 2.2

while using PALs

Suffer eye strain while 19.6 18.8 333 24.6 3.6

using PALs

Blurring of vision while 23.2 23.2 27.5 23.9 2.2

using PALs

Suffer vertigo while 28.3 18.1 27.5 21.0 5.1

using PALs

PALs, progressive addition lenses.

—@— least —Jll— less —A— Moderate —W— High —€@— Highest

40 -

Percentage

Least Less Moderate High Highest

Severity of ocular complaints

FIGURE 2: Respondents complaints reported associated with progressive addition
lenses.

TABLE 4: Analysis of respondents’ reported symptoms.

Statement Median Ve V4
Suffer from headache while using PALs 3 42.29 0.001
Suffer eye strain while using PALs 3 32.36 0.001
Blurring of vision while using PALs 3 28.30 0.001
Suffer vertigo while using PALs 3 24.32 0.001
Overall symptoms noticed by PALs wearers 3 - -

PALs, progressive addition lenses.

by a blurring of vision, suffering headache and then suffering
vertigo (Spearman’s correlation p = —-0.46, —0.45, —0.36 and
—0.33, respectively; p = 0.001) (Table 4). Spearman’s correlations
test (p) showed a significant statistical association between
quality of vision at distance viewing for driving and
seeing advertisement signboards, intermediate for seeing
grocery shelves and computer monitor, near for seeing on
mobile phone and reading and overall visual satisfaction level
(0.90; 0.91; 0.91, p = 0.000), respectively.
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Discussion

This study investigated visual satisfaction and any
associated complaints among Saudi PAL wearers. The lens
designs and types provide a good solution to correct
presbyopia.’®!* Practitioners need to ensure that spectacle
wearers are accurately refracted and that the face and the
selected frame are optimally measured and appropriate for
PALs. Progressive additive lenses should be well fitted
according to the manufacturer’s recommendations. Hence,
the patient should be educated with an appropriate
understanding and knowledge of how to use the spectacles
and about possible limitations of the lenses.* The
understanding and the knowledge about the PALs lenses
should disseminate between the prescribers, manufacturers,
opticians and the patients themselves to achieve the best
possible results for such relatively expensive lenses. Many
studies have reported inappropriate fitting of the PALs,
which can reduce visual satisfaction as well as increase non-
tolerance.”*

Findings of the current study revealed that the quality of
vision was positively correlated with the PAL wearer’s
overall levels of vision satisfaction. However, different
visual tasks had unequal effects on overall satisfaction,
while complaints were found to be negatively correlated
with the PAL wearer vision overall satisfaction level.
Furthermore, complaints had different effects on overall
satisfaction. Similar results were reported by Najmee et
al.** who found that the quality of vision was positively
correlated with the level of total satisfaction for PAL and
inversely correlated with the reported complaints.
However, blurry vision was the most prominent complaint
that reduced the level of total satisfaction. In contrast, in
our study, suffering eye strain when wearing PALs was the
most obvious complaint that inversely influenced the
overall level of satisfaction. Furthermore, the best vision
quality found was when seeing grocery shelves at
intermediate viewing, and the lowest quality of vision
reported was by viewing at a distance while driving. In
our study, the best vision quality was found when reading
with PALs, followed by using PALs while shopping (seeing
grocery shelves), driving, viewing the computer, seeing
mobile phones and, lastly, viewing advertisement boards.
The best vision quality and high level of satisfaction
during near tasks indicated the appropriate PAL design
preferred by wearers and adaptation to the lenses. These
findings are inconsistent with the findings of Chu* because
greater head movements are required by a PALs wearer
when reading a near task, which reduced the PALs
wearers” adaptation and satisfaction level. Distant quality
of vision, to some extent, was found to have the lowest
level of visual satisfaction, such as when driving or
viewing advertisements on boards where PALs wearers
are impaired by peripheral distorted field of view. Similar
justifications are found in another study conducted by
Ellison.** Thus, measuring the variances at different
viewing distances is of extreme importance and ultimately
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affects the visual task performance, as indicated by Sheedy
et al.?® The findings of the current study revealed that the
quality of vision at intermediate viewing with total
satisfaction gave the highest correlation when compared
to distant and near viewing tasks. These findings support
Gispets et al.’s*” and Selenow et al.’s!" suggestions that the
stimulus should be of sufficient and precise magnitude to
be sensed within the clear field of view at the intermediate
corridor. Our findings also revealed a high level of
satisfaction with a significant positive linear correlation
for near viewing tasks like reading and seeing on a mobile
phone. These findings support the importance of the use of
the clearest portion of the lens (the centre of the near zone)
in reading, as indicated by Lynn.* Another study found
that the best quality vision was for distant viewing tasks
and the worst for close reading tasks,* which contradicts
our findings. These differences might be because of
differences in sample characteristics, such as age or visual
needs (priorities), or might be attributed to the PAL
designs. The study findings showed that the quality of
vision at different viewing distances while wearing PALs
had a different contribution to the overall visual satisfaction
level. Thus, different viewing distances or different tasks
should be looked at carefully to achieve the best quality of
vision as well as a high level of visual satisfaction. In the
current study, most PAL wearers (50% of the respondents)
were found to be satisfied or very satisfied, which is much
less than that found by Bonnin et al.*” where respondents
obtained a higher rate of vision satisfaction with PALs
(84%, satisfied and very satisfied). The difference might be
attributed to variation in population characteristics
studied or in the methodologies, differences in PAL types
or designs, or possibly the length of time since starting to
use the PALs. Another study by Odjimogho et al.,** who
surveyed 106 PALs wearers, reported that 69.8% of patients
had a high rate of comfortability with their PALs, which is
slightly greater than what we obtained in the present
study. The study findings revealed that the length of time
the individuals have been wearing PALs plays an
important role in adaptation (y* = 75.088, p = 0.001) as
the improvement in satisfaction is enhanced by an
understanding of how to compensate for peripheral blurry
vision because of astigmatism and magnification of the
progressive addition design nature.*>*#454 Generally, the
results show a good visual satisfaction level with slight to
moderate difficulties and complaints while wearing these
lenses which have an impact on overall vision satisfaction,
hence reflecting the value of correcting presbyopia by
spectacles, especially PALs. These findings are in line with
that of Goertz et al.*” and Fafiolu et al.* who highlighted
the importance of presbyopic correction and its appreciable
effect on life quality. One of the drawbacks of this study
was that most of the participants were between the ages of
40 and 50 years, while the reasons for using PALs were not
included in the survey. Also, the powers of the additions
and whether PALs were first worn or not were not
included. Further studies need to be carried out among
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PALs wearers, dispensing opticians and optometrists to
determine the gaps in knowledge, understanding and
skills in PAL practice needed for optimal improvement in
vision satisfaction.

Conclusion

In this study, approximately half of the respondents were
satisfied or very satisfied with their PALs. However, about
30% of the participants wearing PALs reported noticeable
symptoms and difficulties. Satisfaction and symptoms
experienced with the use of PALs had no association with the
age or gender of the wearers. However, a strong association
was found between vision satisfaction and associated
symptoms and the amount of time PALs wearers had been
wearing the lenses.
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