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Introduction

Purpose: To determine the etiology, low vision therapy outcomes and predictors for good clinical outcomes among patients attending 
low vision therapy at Kilimanjaro Christian Medical Centre.
Methodology: We report a cross-sectional, hospital-based study conducted between September 2018 and June 2019 at Kilimanjaro 
Christian Medical Centre in northern Tanzania. All patients who attended low vision clinic from 2015 to 2018 were reviewed. 
Excluded were those who had best corrected visual acuity equal to or better than 6/18, patients younger than 5 years and those 
with no documentation of diagnosis age and/or sex. Wilcoxon signed rank test was used to assess the visual acuity improvement and 
logistic regression to find the predictors for good visual outcome.

Conclusion: In this study low vision therapy often resulted in good visual outcome. Despite this, visual outcome was dependent 
on the presenting best corrected visual acuity, meaning those most in need tend not respond. Most causes of permanent visual 
impairment in our setting are preventable or curable if detected early. This is another reminder that prevention is better than cure.

Results: 408 patients were included in this study, of which 208/408 (51%) were adults. The 3 leading causes of permanent visual 
impairment in adults were diabetic retinopathy, 63/208 (30.3%); glaucoma, 21/208 (10.1%); and corneal scarring, 16/208 (7.7%). 
In children they were oculocutaneous albinism, 80/200 (40%); amblyopia, 20/200 (10%); and glaucoma, 15/200 (7.5%). Good low 
vision therapy outcome was noted in 151/175 (86.3%) of patients who had assessment for distance therapy and 113/157 (72%) in 
those assessed for near low vision therapy. The presenting best corrected visual acuity (distance or near) and the age of the patients 
were found to be significant predictors for good visual outcome (p < 0.001, for both).

Abbreviations
BCVA: Best Corrected Visual Acuity; IQR: Interquartile Range; 
KCMC: Kilimanjaro Christian Medical Center; logMAR: logarithm of 
Minimal Angle of Resolution; LVC: Low Vision Clinic; LVT: Low Vi-
sion Therapy; VA: Visual Acuity

Permanent visual impairment is an irreversible reduction of vi-
sion, with the remaining visual acuity less than 6/18 or constric-
tion of the visual field to less than 20 degrees around a central 
fixation point. Permanent visual impairment is subcategorized 
into low vision (individuals who retain some visual function) and 
to blindness (those with no visual function). Low vision devices, 
which are task specific, have been found to be helpful in the man-
agement of permanent visually impaired patients. Reading is the 
main task that low vision devices are used for [1,2].

Visual impairment is a public health problem. It has been docu-
mented that in 2015 there were 216.6 million people with moder-
ate to severe visual impairment and 36 million people were classes 
as blind [3]. Old age and poverty have been identified as the main 
risk factors, whilst age related macular degeneration, glaucoma 
and diabetic retinopathy were found as the main causes for irre-
versible visual impairment, particularly in the developed world [4]. 
The burden of visual impairment impacts upon the financial, social 
and personal level of those affected. On the personal level the main 
implications are poor quality of life and dependence on others for 
support [5,6].

For the last 15 years Kilimanjaro Christian Medical Centre 
(KCMC) has being providing low vision services. Nonetheless, there 
is limited data on the outcome of these services provided to the 
patients. 
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Aim of the Study
The aim of this study was to identify the causes of permanent 

visual impairment at KCMC, the low vision therapy (LVT) outcomes 
and the predictors for good visual outcome.

Patients and Methodology
This was a cross-sectional, analytical, hospital-based study con-

ducted from September 2018 to June 2019 at the Ophthalmology 
Department in KCMC. KCMC is a tertiary referral hospital in North-
ern Tanzania, which serves more than 15 million people. Medical 
records of patients who had attended low vision clinic (LVC) from 
2015 to 2018 were reviewed for inclusion criteria. Patients includ-
ed were all those who had best corrected visual acuity (BCVA) of 
less than 6/18. Patients were excluded if they were under 5 years 
of age or if there was no documentation of age, sex or diagnosis.

Ethical clearance was obtained from the Kilimanjaro Christian 
Medical College Ethical Review Board (Ref. 2372). The minimum 
sample size was 75, derived from the formula , from Charan and 
Biswas(7), assuming that the highest prevalence of visual impair-
ment worldwide in general population is not above 5% [3].

Data were collected for the eye with better BCVA. The identi-
fication of the causes of permanent visual impairment was based 
on the documented diagnosis and/or the documented anterior and 
posterior segment examination and the findings from any ancil-
lary investigation. Distance visual acuity was collected in Snellen 
notation and converted to logMAR by using online Snellen-logMAR 
Visual acuity Calculator software, available on http://myvisiontest.
com/. Near visual acuity was collected in M notation and converted 
to logMAR by using Oduntan’s logMAR/M/N converting table [8].

Low vision devices used for distance therapy were telescopes 
with 2X; 2.5X; 3X; 4X; 6X and 8X magnifying power. For near vision 
therapy, 2X dome magnifier; 6X handheld magnifier; 6X white LED; 
6X illuminated stand magnifier and 3 X handheld magnifiers were 
used. 

Data analysis
Patients were categorized by age as children (19 years and 

below) and adults (20 years and above). Among the adults, those 
aged 60 years and over, were considered as a separate group due to 
increased risk factors. Visual impairment was categorized as mo-
derate (Visual acuity of 0.5 to 1.0 logMAR); severe (Visual acuity 
less than 1 logMAR to 1.3 logMAR) and blindness (visual acuity 
less than 1.3 logMAR). Patients assessed for improvement were 
those who had distance visual acuity better or equal to 2.0 logMAR 
(counting fingers near). The improvement of the visual acuity af-
ter LVT was estimated in numbers of lines (in logMAR units) and 

resulted from the difference between the visual acuity after LVT 
and the best corrected visual acuity before LVT. Good distance LVT 
outcome was considered any improvement in the visual acuity of 
3 lines (3 log units) or more. Good near LVT outcome was consid-
ered improvement to visual acuity better or equal to 0.44 logMAR 
(can read M1 at 12.7 centimeters or more). SPSS version 20 (IBM, 
Armonk, NY, USA) was used for data analysis and Microsoft Office-
Excel 2010 (Microsoft, Redmond, VA, USA) for data management. 
Wilcoxon signed rank test was used to assess the visual acuity im-
provement. Logistic regression was used to assess the predictors 
for good low vision therapy outcome. Linear regression was used 
to assess the relationship between the visual acuity before inter-
vention and the magnitude of improvement. Statistical significance 
was considered if p values were less than 0.05.

Results
Background characteristics of the participants

A total of 408 patients were enrolled. 231/408 (56.6%) were 
male and 208/408 (51%) were adults. The mean age of children 
was 12 (SD = ± 4) years and of adults was 51 (SD = ± 17) years. The 
majority 253/408 (62%) of patients had moderate visual impair-
ment (Table 1). The adults (20 years and above) were found to have 
the most severe forms of visual impairment [22/32 (57.9%) of se-
vere visual impairment and 80/117 (68.4%) of blind cases]. Most 
of the children were students: 154/156 (98.7%).

Etiology of permanent visual impairment
The leading causes of permanent visual impairment identified 

were oculocutaneous albinism 90/408 (22.1%), diabetic retinopa-
thy 63/408 (15.4%) and glaucoma 36/408 (8.8%) (Figure 1). The 
most common identified causes in children were oculocutane-
ous albinism 80/200 (40%), amblyopia 20/200 (10%), glaucoma 
15/200 (7.5%), non-specific optic neuropathy 13/200 (6.5%) 
and corneal scarring 10/200 (5%). In younger adults (20 to 59 
years) the most common causes were diabetic retinopathy 36/136 
(26.5%) and corneal scarring 12/136 (8.8%) (Figure 2), whilst in 
the subjects aged 60 years and above, diabetic retinopathy 27/72 
(37.5%) and glaucoma 17/72 (23.6%) were the most common 
causes (Figure 3).

Low vision therapy outcome
The distance and near visual acuity (VA) after LVT were better 

than before LVT (Table 2). 157 patients underwent near LVT and 
175 underwent distance LVT. The median distance VA after LVT 
(0.2 logMAR) was significantly better than the median distance VA 
before LVT (0.8 logMAR), p ≤ 0.001. The median near VA after LVT 
(0.35 logMAR) was significantly better than the median near VA 
before LVT (0.9 logMAR), p ≤ 0.001.
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Figure 1: Causes of permanent visual impairment by 
 frequency, among the study subjects (n = 408).

Characteristics Frequency Percentage
Age groups (years)
Children (19 years and bellow) 200 49
Adults (20 to 59 years) 136 33.3
60 years and above 72 17.6
Sex
Male 231 56.6
Female 177 43.4
Occupation Category (n = 307)
Students 172 56
Unemployed 73 23.8
Others 62 20.2
Distance Visual Impairment Category
Moderate 253 62
Severe 38 9.3
Blind 117 28.7
Near Visual Impairment Category  
(n = 157)
Moderate visual impairment 44 28
Severe visual impairment 69 43
Profound visual impairment and  
blindness

44 28

Table 1: Background characteristics of the participants (n = 408).

Figure 2: Major causes of permanent visual impairment  
in adults aged 20 to 59 years old (n = 136).

Overall, the mean distance VA improvement was 6 logMAR 
units (SD ± 3logMAR units), however, 18/175 (10.3%) of the pa-
tients had no improvement at all and among the latter ones, 12/18 
(67%) had VA equal to or worse than 1.8 logMAR. Those who had 
improvement of 3 or more logMAR units were 151/175 (86.3%). 
With regards to near LVT, the median improvement was 5logMAR 

Figure 3: Major causes of permanent visual impairment in 
 patients aged 60 years and more (n = 72).

Median vi-
sual acuity 
before LVT

Median vi-
sual acuity 
after LVT

Amount of 
improve-

ment

Average 
logMAR units 

improved
Distance 
LVT

0.8 logMAR 0.2 logMAR 60% 6 (SD ± 3)*

Near LVT 0.9 logMAR 0.35 logMAR 55% 5 (IQR = 6.5)**

Table 2: Distance and near low vision therapy (LVT) outcome.

*SD: Standard Deviation; ** IQR: Interquartile Range.

units (IQR = 6.5 logMAR units); however, 8/157 (3.1%) had no 
improvement at all. Before LVT only 21/157 (13.4%) of the pa-
tients had near VA better or equal to 0.44 logMAR and only 44/157 
(28%) had near VA better or equal to 0.6 logMAR. After LVT on the 
same patients, 134/157 (85.4%) of them had near VA equal to or 
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better than 0.44 and 142/157 (90.4%) had near VA better than or 
equal to 0.6 logMAR, representing an improvement of 72% (85.4% 
- 13.4%) and 62.4% (90.4% - 28%) respectively.

Predictors for good low vision therapy outcome
In this study we found that the presenting BCVA was a statisti-

cally significant predictor for good LVT outcome. The presenting 
distance BCVA predicts the outcome for the distance LVT. Logistic 
regression showed that an increase of 0.1 logMAR units in distance 
visual impairment was associated with a reduction in the odds of 
having a good outcome in the distance LVT by 91.9% (p ≤ 0.001), 
after adjusting for age. We also found that for each one - year in-

Predictor Crude Odds 
Ratio

95% CI
p- value Adjusted 

Odds Ratio
95% CI

p- value
Lower Upper Lower Upper

Age (years) 0.901 0.872 0.931 < 0.001 0.925 0.886 0.965 < 0.001
Sex

Male (1) 1.319 0.685 2.540 0.407
Distance BCVA* 0.035 0.011 0.115 < 0.001 0.081 0.021 0.308 < 0.001

Table 3: Bivariable and multivariable logistic regression output analysis of predictors for good outcome in  

distance low vision therapy.  *BCVA: Best Corrected Visual Acuity.

crease in age, the odds of having good distance LVT outcome was 
reduced by 7.5%, after adjusting for the distance BCVA (Table 3). 
Linear regression analysis has shown that the increase of 0.1 log-
MAR units in the distance visual impairment was associated with 
decreased improvement of the distance LVT by a factor of 2 log-
MAR units (95% C.I. 1 - 2 logMAR units), (P ≤ 0.005).

The presenting near BCVA and the distance BCVA predict the 
near LVT outcome, however, the near BCVA predicts better than the 
distance BCVA (Table 4). The etiology of visual impairment, the low 
vision devices used for LVT and the sex, were not found to be statis-
tically significant predictors for the LVT outcome. 

Discussion
The majority 208/408 (51%) of the patients attending low vi-

sion clinic were aged 20 years and above. This is similar to other 
studies [9-11], where adults are the most frequent attendees at low 
vision clinics. However, we report a higher frequency of children in 
our low vision clinic compared to other studies. This may be due to 
the fact that we considered all those aged less than 20 years as chil-
dren, whilst other studies considered children as aged less than 16 
years. The majority 172/307 (56%) of our patients are students. 
This is likely due to the fact that studying is a vision dependent ac-
tivity and some patients are referred from nearby blind schools. It 
could be also due to educated people being more likely to attend 
low vision clinic as they are better informed. The adults typically 

Predictor Crude Odds 
Ratio

95% CI
p- value Adjusted 

Odds Ratio
95% CI

p- value
Lower Upper Lower Upper

Age (years) 0.980 0.959 1.002 0.077
Sex
Male (1) 1.616 0.665 3.928 0.289
Near BCVA (logMAR) 0.198 0.102 0.386 < 0.001 0.287 0.146 0.564 < 0.001
Distance BCVA* (logMAR) 0.018 0.03 0.109 < 0.001 0.054 0.009 0.343 0.002

Table 4: Bivariable and multivariable logistic regression output analysis of predictors for good outcome in near low vision therapy

*BCVA: Best Corrected Visual Acuity.

present to us at an advanced stage of visual impairment [22/38 
(57.9%) of severe visual impaired and 80/117 (68.4%) of blind 
cases]. This may be due to delayed attendance at low vision clinics 
as well as the differences in the etiology of the visual impairment 
between both groups.

Most cases of permanent visual impairment attending KCMC 
are due to oculocutaneous albinism 90/408 (22.1%), diabetic reti-
nopathy 63/408 (15.4%), glaucoma 36/408 (8.8%), corneal scar-
ring 26/408 (6.4%), non-specific maculopathies 23/408 (5.6%), 
amblyopia 22/408 (5.4%), non-specific optic neuropathies 22/408 
(5.4%) and optic nerve atrophy 18/408 (4.4%). Glaucoma and cor-
neal scarring are important causes of visual impairment in adults 
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and children in our setting. While diabetic retinopathy is the lead-
ing cause in all adults, affecting 63/208 (30.3%), oculocutaneous 
albinism is leading cause in children, affecting 80/200 (40%). The 
high prevalence of diabetic retinopathy among permanent visually 
impaired adults is possibly due to the high prevalence of diabetic 
retinopathy in the region [12]. The high prevalence of albinism 
among our low vision patients could be due to the fact that the 
blind schools which refer patients to our clinic are referral centers, 
meaning that visually impaired students come from different parts 
of the country. It also suggests a high prevalence of albinism within 
the region and across Tanzania. The findings that oculocutaneous 
albinism, amblyopia and glaucoma are the leading causes of low vi-
sion in children, corroborate with studies done in India [2], Ghana 
[11] and Nigeria [9]. The high prevalence of diabetic retinopathy 
among the adults, is similar to studies done in Iran [10] and Turkey 
[13]. Diabetic retinopathy and glaucoma are the main causes im-
plicated in the group aged 60 years and above in our study, while 
other countries have reported age related macular degeneration 
[9-11,13,14]. This is the first such study in Tanzania, where age re-
lated macular degeneration may be less common than other coun-
tries due to different population demographics.

We found a substantial improvement in the average visual 
acuity with LVT (60% for distance, 55% for near LVT). At least 
113/175 (64.6%) of the patients had acquired the minimum visual 
acuity (0.56 ± 0.18 logMAR) required in a classroom, after LVT [15]. 
The number of patients who improved to the visual acuity required 
for reading books (0.6 logMAR or better) due to LVT was 98/157 
(62.4%) [16]. This is an important achievement. Good LVT out-
come was noted in 151/175 (86.3%) of patients for distance and 
113/157 (72%) of patients for near LVT. Similarly, good outcome 
results have been documented in studies done in Turkey [13] and 
Egypt [17].

The presenting distance and near BCVA were found to be the 
predictors for good LVT outcome for distance and near, respective-
ly. The more severe the presenting visual impairment, the greater 
the odds of having a poor outcome. These findings are similar to 
studies performed in Turkey [13] and Egypt [17]. For each increase 
of one year of age the odds of having good distance LVT outcome 
are decreased by 7.5%, after adjusting for the presenting distance 
BCVA. This finding is more likely to be due to adults had high per-
centages of the severe forms of visual impairment. However, this 
association was not found in the near low vision therapy. This find-
ing has not been reported quantitatively elsewhere in the litera-
ture.

One limitation of this study was the fact that patients included in 
the analysis for low vision therapy were only those with visual im-
pairment up to 2 logMAR (can count finger near), as clinical experi-
ence in our setting suggests that patients are unlikely to respond to 
LVT at bellow this VA and instead are managed with walking aids. 
A further limitation is related to missing clinical and demographic 
information in a number of patient records which may potentially 
have biased the results.

Conclusion
Different age groups are affected by different causes of perma-

nent visual impairment in our setting. Nevertheless, glaucoma and 
corneal scarring are important cause in all age groups. A substantial 
number of cases of permanent visual impairment can be avoided, 
treated or the severity reduced, if early detection and management 
happens. Low vision therapy has good outcomes; however, this is 
dependent on the severity of the visual impairment. The worse the 
severity of the visual impairment, the greater is the odds of having 
a poor outcome. This should be considered by those planning low 
vision clinics and those intending to refer patients.
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