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Abstract—Provision of optical devices without proper instruction 

and training may cause frustration resulting in rejection or incorrect 
use of the magnifiers. However training in the use of magnifiers 
increases the cost of providing these devices. This study compared 
the efficacy of providing instruction alone and instruction plus 
training in the use of magnifiers. 24 participants randomly assigned 
to two groups. 15 received instruction and training and 9 received 
instruction only. Repeated measures of print size and reading speed 
were performed at pre, post training and follow up. Print size 
decreased in both groups between pre and post training maintained at 
follow up. Reading speed increased in both groups over time with the 
training group demonstrating more rapid improvement. Whilst 
overall outcomes were similar, training decreased the time required 
to increase reading speed supporting the use of training for increased 
efficiency. A cost effective form of training is suggested. 
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I. INTRODUCTION 

HE impact of vision impairment on quality of life can be 
devastating when persons with vision impairment are 

unable to perform their daily living activities such as reading 
mail, reading price tags or travelling independently [1]. The 
impact may differ for children and adults with vision 
impairment. Children may experience developmental and 
educational delays, whereas adults may experience problems 
of job loss and difficulty finding employment due to the 
impairment. People may withdraw from social situations, 
experience frustration, uncertainty and loss of independence. 
However, people with vision impairment can improve their 
quality of life through vision rehabilitation services; teaching 
them how to use their remaining vision more effectively. 

Vision rehabilitation encompasses a range of interventions 
that are aimed at improving visual abilities, visual functioning 
and coping with visual disabilities [2]. Vision rehabilitation 
training maximizes the use of remaining sight and provides 
patients with practical adaptations for activities of daily living. 
It has been reported that vision rehabilitation can improve the 
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functioning and increase the independence of persons with 
vision impairment, reducing the impact of the impairment on 
their quality of life [3]-[4]. The rehabilitation provided may be 
as minimal as prescribing magnifiers and providing 
instructions in their use, to comprehensive training which 
consists of weeks or months of training sessions. 

Magnifiers may be used to perform numerous daily tasks 
especially tasks that are related to reading; from spot reading 
(reading medicine labels, utility bills, menus) to fluent reading 
(reading newspapers, novels) [5]. It enables persons with low 
vision to read smaller print for a longer duration and at a faster 
rate [6]-[7]. Many individuals are able to use these devices 
with ease and comfort, acquiring visual information needed 
for efficient use of residual vision without training. However, 
previous studies have reported that providing training 
following the prescription of low vision devices is essential 
[8]-[11] and failure to do so may lead to frustration and lack 
of compliance in using the devices [12]-[14]. The benefit of 
training in the use of magnification is reflected not only in the 
improvement of perceived visual reading ability and quality of 
life but also in actual improvement in reading performance.  

Previous studies have shown conflicting findings on 
reading performance when using magnifiers. Some research 
studies found that reading speed with magnifiers was not 
significantly reduced compared to that achieved using other 
forms of enlargement such as large print materials [15]-[17]. 
Whilst other studies reported significant reductions in reading 
speed when using magnifiers [5],[18]-[19]. These 
contradictory findings may have been due to the differences in 
the amounts of experience the participants have in reading 
with magnifiers and the characteristics of the participants. 
Those studies that showed no significant difference in reading 
speed with and without magnifiers had participants with 
vision impairment who were experienced in using magnifiers 
for reading [16]-[17]. They provided equivalent enlargement 
in print material to the effective enlargement achieved with 
magnification and reading speed for the two groups was not 
significantly different. Whereas, studies that demonstrated 
significant reductions in reading speed as a result of 
magnification use were performed on fully sighted 
participants [5], [18], [20]. These participants were 
inexperienced in reading with a restricted field of view and in 
manipulating the magnifiers. The fully sighted participants 
had a faster reading speed compared to a reader with low 
vision; reading speed is likely to reduce significantly when 
magnifiers were introduced since their habitual reading is 
interrupted [13]. The researchers further suggested that in 
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persons with vision impairment whom were inexperienced in 
using magnifiers for reading, training would enable them to 
achieve better reading performance. This suggests that 
experience in the use of magnifiers for reading is important. 
Therefore, providing training in the use of magnifiers is likely 
to facilitate development of skill in magnifier use reducing the 
practice time required to achieve better reading performance.  

Most of the studies on the impact of use of magnifiers on 
reading performance have used adult participants with vision 
impairment or fully sighted adults. Studies on the impact of 
magnifiers on reading performance in children with vision 
impairment are limited. As reading is an important aspect of 
education all means of reducing the impact of vision 
impairment on reading should be explored. Children with low 
vision are at risk of academic difficulties if their reading 
speeds are not competitive with those of their sighted 
classmates. They need to be able to read text of a particular 
size fluently for long periods of time. As a child progresses 
through school, the print size of reading material gets smaller, 
whilst reading level and reading speed are expected to be 
higher [21]. Slow reading speeds can therefore have a great 
impact on their ability to achieve good academic grades and 
also limits  employment choices for jobs that require literacy 
skills [22]. Assisting children to use magnification for reading 
efficiently in the shortest possible time will be of benefit for 
the child and their education. 

II.  METHOD 
Participants in this study were children in Special Education 

Schools for the Blind (primary and secondary) in Kuala 
Lumpur and patients attending the Low Vision Clinic in the 
Department of Optometry, Universiti Kebangsaan Malaysia, 
Kuala Lumpur. Permission to conduct the research in the two 
special education schools was sought and granted from the 
Ministry of Education Malaysia. An invitation to participate 
informing parents about the project and a consent form were 
given to the parents of all children with low vision. Once 
informed consent was obtained the children’s vision was 
assessed in the Optometry Clinic, Universiti Kebangsaan 
Malaysia. This study was granted ethics approval from the 
Human Research Ethics Committee, La Trobe University 
(Application No. 08-006) and also from the Ethics Committee, 
Universiti Kebangsaan Malaysia (FF-013-2008).  

Twenty four participants were randomly assigned to two 
groups. 15 participants (mean age 15.8 SD 2.11 years) were 
provided with magnifiers, instruction in the use and extended 
training in the application of the magnifiers; 9 participants 
(mean age 15.7 SD 1.78 years) were provided with instruction 
only in the appropriate use of magnifiers. Following 
instruction in the use of magnifiers all participants were given 
a period of two weeks to adapt to the magnifiers. Reading 
performance measures taken after this two week period were 
regarded as the pre training measurement. Participants in the 
training group received training in the use of the magnifier 
after this adaptation period. Participants in the non training 

group were given instructions in the use of the magnifier and 
no further training. No reading material for practice at home 
was given. Dependant variables indicating reading 
performance were print size and reading speed. Dependant 
variables were measured at three points: pre training/baseline 
(time 1) after the two week adaptation time, post training 
(time 2) five weeks after baseline and at six months follow up 
after training was complete (time 3).  

 
III. RESULTS 

 

TABLE I 
MEAN AND MEDIAN PRINT SIZE IN BOTH  

TRAINING AND NON TRAINING GROUPS IN LOG UNITS 

Time Training Group 
(n=15) 

Non Training Group 
(n=9) 

Time 1 
Mean 1.15 SD 0.16 (N40) 1.11 SD 0.15 (N40) 

Median 1.10 1.10 

Time 2 
Mean 0.45 SD 0.08 (N8) 0.48 SD 0.07 (N10) 

Median 0.40 0.50 

Time 3 
Mean 0.45 SD 0.08 (N8) 0.49 SD 0.06 (N10) 

Median 0.40 0.50 

 
The mean print sizes decreased post introduction of 

magnification in both groups and this was statistically 
significant (Friedman χ² (df=2, n=15)=27.55; p<0.001 training 
group and Friedman χ² (df=2, n=9)=17.43; p<0.05 non 
training group). Print size was compared between the training 
and non training group at time 1, time 2 and time 3 (Table I). 
The statistical analysis indicated the difference between 
groups was not significant; Mann-Whitney U test: time 1 
(U=56.50, p=0.52, r=0.14), time 2 (U=55.00, p=0.48, r=0.09) 
and time 3 (U=49.00, p=0.29, r=0.05). These results indicate 
that the introduction of magnification is sufficient to decrease 
print size. 

Reading speed increased for both groups from pre training 
to follow up. However the rate of change appeared to vary 
between the training and non training groups, this difference 
was investigated further. 

An independent t-test at time 1 indicated that the groups 
were homogenous for reading speed at baseline (related words 
t = - 0.44; p = 0.66; unrelated words t = -1.29; p = 0.21). 
However at time 2 the training group demonstrated a higher 
mean reading speed and the difference between groups was 
statistically significant (related words t = -2.09; p = 0.04; 
unrelated words t = 2.38; p= 0.02) (Table III).  

 
 
 
 
 
 
 
 



International Journal of Medical, Medicine and Health Sciences

ISSN: 2517-9969

Vol:6, No:12, 2012

748

 

 

TABLE II 
MEAN READING SPEED OF RELATED AND UNRELATED WORDS  

Time  
 

Reading Speed 
Related Words 

(words/min) 

Reading Speed 
Unrelated Words 

(words/min) 

Training Group 
(n=15)   

Time 1 44.12 SD 14.75 22.77 SD 8.94 

Time 2 54.33 SD 15.99 27.54 SD 10.61 

Time 3 57.32 SD 17.15 29.62 SD 11.27 
Non Training Group 

(n=9)   

Time 1 41.62 SD 10.07 18.56 SD 4.67 

Time 2 43.16 SD 10.07 20.09 SD 4.49 

Time 3  43.07 SD 10.89 19.77 SD 4.73 
 

TABLE III 
INDEPENDENT T-TEST BETWEEN TRAINING AND 

NON TRAINING GROUP AT POST TRAINING (TIME 2) 

TIME 2 (Post 
Training) 

Reading Speed 
Related Words 

(words/min)  

Reading Speed 
Unrelated Words 

(words/min) 

Training Group 
(n=15) 

Mean 

54.33 SD 15.99 

Mean 

27.54 SD 10.61 

Non Training Group 
(n=9) 

Mean 

43.16 SD 10.07 

Mean 

20.09 SD 4.49 

Independent t-test 
between two groups 

t=-2.09; df=22; 
p=0.04 

t=-2.38; df=22; 
p=0.02 

 
The result of mixed between-within ANOVA indicated that 

reading speed for related words changed over time and this 
change was significant: [F(2, 44)=140.03, p<0.001, partial 
η2=0.86 (effect size=0.92)]. The interaction between groups 
and time, for related words was also significant [F(2, 
44)=86.36, p<0.001, partial η²=0.79 (effect size=0.88)]. The 
change in reading speed of unrelated words over time was 
significant: [F(1.24, 27.23)=61.55, p<0.001, partial η2=0.73, 
(effect size, η2

L)=0.61] and interaction between groups and 
time for unrelated words was also significant [F(1.24, 
27.23)=27.47, p<0.001, partial η2=0.55, (effect size, 
η2

L)=0.41]. Both groups demonstrated increases in reading 
speed for both related and unrelated words from the time 1 to 
time 3 and this was statistically significant. The difference 
between groups in increased reading speed from time 1 to 
time 3 (training and non training group) for both related words 
[F(1, 22)=2.43, p=0.13, partial η²=0.10] and unrelated words 
[F(1, 22)=3.87, p=0.06, partial η²=0.15] was not significant, 
suggesting the effect of the two strategies at the end of the 
study were similar. Whilst both groups reached the same level 
of improvement at the end of the study, the improvement was 
demonstrated to be more rapid in the training group than non 
training group (time 2: related words: mean difference=11.17, 
t=-2.09; df=22; p = 0.04; unrelated words: mean 
difference=7.45, t=-2.38; df=22; p = 0.02) (Table III); 

indicating that training may have provided greater efficiency 
in improving reading speed.  

IV. DISCUSSION 
The pattern of improvement for reading performance 

between participants in the training and non training group 
was different. Both the training and non training groups 
demonstrated an increase in reading speed from baseline to 
follow up for related and unrelated words which was 
significant. However participants in the training group 
demonstrated rapid improvement whilst participants in the non 
training group demonstrated gradual improvement. The 
quantum of improvement in reading performance of 
participants in the training group was larger compared to those 
of participants in the non training group at time 2 (post 
training). At time 3, the improvement was maintained in 
participants in the training group whilst participants in the non 
training group had continued to improve. At time 3 both 
training and non training groups demonstrated a similar 
quantum of improvement. The outcome of this study supports 
additional training in the use of a magnifier to improve 
reading performance more quickly. However, with time and 
continuous independent practice with the magnifier, the same 
outcome can be achieved.  

The result of this study demonstrated that participants in the 
training group demonstrated faster reading speeds and a 
greater difference between time 1 (pre training) and time 2 
(post training) reading speed assessments. The instruction 
received by both groups was similar. Participants in the 
training group received basic instruction in the use of the 
magnifier at the time of prescription plus training in the use of 
the magnifier. Participants in the non training group received 
only basic instruction in the use of magnifier at the time of 
prescription with no further training. The difference in 
outcome in terms of reading speed between the two groups 
may be due to the training assisting in the acquisition of good 
magnifier navigation skills in a shorter time than participants 
in the non training group. This outcome also supports other 
studies that suggested training in the use of magnifiers will 
lead to better reading performance [9], [13], [14], [23].  

Although the mean reading speed of participants in the 
training group was higher compared to those in the non 
training group post training (time 2), the overall increase in 
reading speed (time 1 – time 3) between the two groups for 
the duration of the study was not statistically significant.. This 
study supports the use of magnification to improve reading 
efficiency as measured by reading speed but also indicates that 
training may add efficiency to the acquisition of skill in the 
use of the magnifier. Whilst both groups demonstrated similar 
results at the follow up test time, the value of training appears 
to be in facilitating a more rapid progression to this end point. 
If children learn to use their magnifiers quickly and 
efficiently, the possibility of rejecting the magnifiers can be 
reduced [24].  
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In summary, training in the use of a magnifier assists 
efficient handling of the magnifier, facilitating better reading 
performance over a shorter period of time. However, the same 
outcome can be achieved over a longer period of time if the 
child practices using the magnifier independently. This 
finding supports previous studies that found navigation skills 
and magnifier handling strategy develop with time after a 
magnifier is prescribed [25]-[27]. The advantage of providing 
training in the use of magnifiers is that it facilitates efficiency 
more quickly reducing the possibility of magnifier rejection. 
However, the disadvantage is that training time increases the 
clinic cost i.e. increasing consultation hours. Perhaps a 
solution to balancing clinic costs against the advantages of 
learning to use the magnifier quickly and efficiently might be 
to include clear instructions in the use of the magnifier with 
structured training exercises that can be undertaken under the 
supervision of an appropriate person such as parents or 
teachers.    

REFERENCES   
[1] C. Kupfer, The National Eye Institute’s low vision education program: 

improving quality of life (editorial). Lancet Neurol, 2000, 107(2), 229-
230. 

[2] M.P.J. Vervloed, N.M.A. Janssen, H. Knoors, Visual rehabilitation of 
children with visual impairments. J Dev Behav Peds, 2006. 27(6), 493-
506. 

[3] Nilsson, U. L., and Nilsson, S. E. (1986). Rehabilitation of the visually 
handicapped with advanced macular degeneration. A follow-up study at 
the Low Vision Clinic, Department of Ophthalmology, University of 
Linkoping. Docum Ophthalmol, 62, 345-67. 

[4] Raasch, T.W., Leat, S.J., Kleinstein, R.N., Bullimore, M.A., and Cutter, 
G.R. (1997). Outcomes of low vision-vision services. J Am Optom 
Assoc, 68, 287-93. 

[5] Mancil, G.L., and Nowakowski, R. (1986). Evaluation of reading speed 
with four low vision aids. Am J Optom Physiol Opt, 63, 708-13. 

[6] Dickinson, C. (1998). Low Vision: Principles and Practice. (4th ed). 
London: Butterworth- Heinemann. 

[7] Herreros, M.J.G., Mateus, G.G., Garcia, M.A., Ramon, M.P., and 
Mosquete, J.V. (1998). Characteristics of reading performed by low-
vision persons. In: Vision ’96, Book 2, International Conference on Low 
Vision Proceedings. Madrid: Organization of Nacional de Ciegos 
Espanoles, 28-35. 

[8] Watson, G., and Berg, R.V. (1983). Near training techniques. In T.T. 
Jose (Ed.). Understanding low vision (pp 317-362). New York: 
American Foundation for the Blind. 

[9] Backman, O. (1994). Reading skills, reading training and technology for 
the visually handicapped-prospects for the 1990s. Proceedings from the 
International conference on low vision: Vision 1993, Groningen, 
Netherland. In A.C. Kooijman, P.L. Looijestijn, J.A. Welling and G.J. 
van der Wildt (Eds.), Low Vision. Research and New Developments in 
Rehabilitation, Vol 11 (Rehabilitation of Visual Impairment, part III). 
Amsterdam, Netherlands: IOS Press. 

[10] Scott, I.U., Smiddy, W.E., Schiffman, J., Feuer, W.J., and Pappas, C.J. 
(1999). Quality of life of patients with low vision and the impact of low-
vision services. Am J Ophthalmol, 128, 54-62.  

[11] Watson, G.R., Schuchard, R., Wyse, E., and Del’Aune, W. (2000). The 
relationship of reading ability to scotoma and preferred retinal locus 
characteristics. Annual Meeting of the Rehabilitation Research and 
Development Service of the Department of Veterans Affairs, 
Washington. 

[12] Nilsson, U.L. (1990). Visual rehabilitation with and without educational 
training in the use of optical aids and residual vision. A prospective 
study of patients with advanced age-related macular degeneration. Clin 
Vis Sci, 6, 3-10. 

[13] Cheong, A.M.Y., Lovie-Kitchin, J.E., and Bowers, A.R. (2005). Short 
term in office practice improves reading performance with stand 
magnifiers for people with AMD. Optom Vis Sci, 82(2), 114-127. 

[14] Stelmack, J.A., Tang, X.C., Reda, D.J., Rinne, S., Mancil, R.M., Massof, 
R.W., and LOVIT Study Group. (2008). Outcomes of the veterans 
affairs low vision intervention trial (LOVIT). Arch Opthalmol, 126(5), 
608-17. 

[15] Ahn, S.J., Legge, G.E., and Luebker, A. (1995). Printed cards for 
measuring low-vision reading speed. Vision Res, 35, 1939-1944. 

[16] Lovie-Kitchin, J.E., Bowers, A.R., and Woods, R.L. (2000). Oral and 
silent reading performance with macular degeneration. Ophthalmic 
Physiol Opt, 20, 360-70.  

[17] Cheong, A.M.Y., Lovie-Kitchin, J.E., and Bowers, A.R. (2002) 
Determining magnification for reading with low vision.  Clin Exp. 
Optom,  85, 229-237.  

[18] McMahon, T.T., and Spigelman, V. (1989). Reading with a stand 
magnifier: 1 Effect of text configuration and experience on normal 
subjects. J Vis Rehab, 3, 19-23. 

[19] Bowers, A.R. (2000a). Eye movements and reading with plus-lens 
magnifiers. Optom Vis Sci, 77, 25-33.  

[20] Bowers, A.R., Cheong, A.M.Y., and Lovie-Kitchin, J.E. (2002). Factors 
affecting page navigation with optical magnifiers. Vision 2002: Seventh 
International Conference on Low Vision. Sweden:International Society 
for Low Vision Research and Rehabilitation. Abstract R3.8. Retrived 
from http://www.islrr.org/Vision02/247.html. 

[21] Lovie-Kitchin, J.E., and Bevan, J.D. (1982). Paediatric low vision – a 
survey. Aust J Optom, 65, 169-77. 

[22] Corn, A.L., Wall, R.S., Jose, R.T., Bell, J.K., Wilcox, K., and Perez, A. 
(2002). An initial study of reading and comprehension rates for students 
who received optical devices. Vis Impair Blind, 96, 1-9. 

[23] Nilsson, S. E. G., and Nilsson, U. L. (1994). Educational training in the 
use of aids and residual vision is essential in rehabilitation of patients 
with severe age-related macular degeneration. I. Principle and Methods. 
In A. C. Kooijman, P. L. Looijestijn, J. A. Welling, and G. J. van der 
Wildt (Eds.). Low Vision: Research and New Developments in 
Rehabilitation (pp. 147-154). Amsterdam: IOS Press. 

[24] Langmann, A., Lindner, S., and Kollegger, E. (1994). Low vision 
training for better usage of magnifying visual aids. Ophthalmologica, 
208, 92-94. 

[25] Goodrich, G.L., and Quillman, R.D. (1977). Training eccentric viewing. 
J Vis Impair Blind, 71(9), 377-81. 

[26] Watson, G.R., Wright, V., and De l'Aune, W. (1992). The efficacy of 
comprehension training and reading practice for print readers with 
macular loss. J Vis Impair Blind, 86, 37-43. 

[27] Bowers, A. (2000b). Stand magnifiers: page navigation and short-term 
practice effects. In C. Stuen, A. Arditi, A. Horowitz, M.A. Lang, B. 
Rosenthal, and K.R. Seidman (Eds.). Vision Rehabilitation - Assessment, 
Intervention and Outcomes (pp.319-323). Lisse: Swets and Zeitlinger.  

 
 
 


