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Background: Primary open angle glaucoma is reported to blind 150,000 people in the Nigerian
population and over 7000 in Rivers State, and requires constant follow-up. Compliance is a
challenge, given that most inhabitants live below the poverty line. This study was performed
to determine how Nigerian patients are affected economically by the disease.
Methods: Consecutive adult patients attending the eye clinic of the University of Port Harcourt
Teaching Hospital, Rivers State, Nigeria, with a diagnosis of primary open angle glaucoma
and on outpatient antiglaucoma treatment in the first 6 months of 2006, were recruited for the
study. The lowest paid government worker was on USD50 (N7500.00) per month and the gross
domestic product per capita was USD1150 for the period under review.
Results: We enrolled 120 consecutive patients of mean age 52.7 ± 10.4 years, with a male to
female ratio of 2:3. The most common occupations were in the civil service (n = 56, 46.7%).
All participants were on topical antiglaucoma treatment. The average cost of medical antiglaucoma medication was N6000 (USD40) per month. Computed to include indirect costs,
including medical laboratory tests, transportation, and care by patient escorts, an average sum
of USD105.4 (N15,810) was spent by each patient per month. Most of the patients (73.3%) were
responsible for their own treatment costs. No patient accepted the cheaper option of surgery
(USD275.4, N41,310). Eighty of the patients (66.7%) visited our eye clinic monthly. Direct
and indirect loss to the economy was USD3,064587 per annum from those already blind. This
was in addition to the USD 4.1 million being spent yearly on medical treatment by those who
were visually impaired by glaucoma.
Conclusion: Middle-income earners spent over 50% of their monthly income and low-income
earners spend all their monthly earnings on treatment for glaucoma. This situation often resulted
in noncompliance with treatment and hospital follow-up visits. To reduce the economic burden
of glaucoma, trabeculectomy performed by experienced surgeons should be offered as first-line
treatment for glaucoma in this country, rather than medical therapy.
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Glaucoma is recognized as an important cause of blindness. This is justified, because it
is the second leading cause of blindness worldwide (after cataract),1–3 and is responsible
for about a third of those currently blind. The prevalence of glaucoma is about 1% in the
population older than 50 years, and the rate increases with age, being particularly high
in Blacks.5 The disease affects an estimated 67 million people globally.1,4 Glaucoma
is documented to blind 1% of people in Africa,1 and is also reported to blind 147,000
people in the Nigerian population aged over 40 years.5 Studies done locally show that
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glaucoma is responsible for 0.76% of the prevalence of blindness and 0.28% of those with impaired vision.5,6
Most cases of blindness (75%–80%) can be prevented.5,7
Although glaucoma cannot be prevented or cured, it is
controllable, but once the visual field is lost it can never be
regained.8–10 The number of blind people in Nigeria aged
40 years and over is about 1.13 million, with 150,000 being
blind because of glaucoma nationwide.5 In a study performed
in a general hospital in Ibadan, Nigeria, 29% of those with
bilateral blindness suffered from glaucoma.11 In a communitybased study of rural patients in the same area of southwestern
Nigeria, glaucoma accounted for 21.1% of eye problems, and
was also responsible for a third of cases of blindness.6
Primary open angle glaucoma is the most frequent type of
glaucoma occurring in our region.12,13 Primary open angle glaucoma is mostly associated with damage caused by intraocular
hypertension, which can be delayed by medication, surgery, or
laser therapy. In a study conducted in a sample rural population
from Rivers State in 1998, glaucoma was not found to cause
blindness in both eyes, but to be a cause of blindness in at
least one eye in 11.7% of cases.14 Ten years later, in a national
survey of blindness and visual impairment in the same state
of Nigeria, glaucoma was found to be responsible for up to
16.7% of cases of blindness.5 Those who are presently blind
number at least 7615, with a further 3000 people with at least
varying degrees of visual impairment.5
Glaucoma is characterized by chronic and progressive
damage to the optic nerve. This condition has been shown
to lead inexorably to blindness at a rapid rate if treatment is
not instituted within months, and up to 3 years in some cases.
However, in a study from Glasgow,9 it was calculated that
if medical treatment was instituted in a timely manner and
sustained, the rate of progression of visual field deterioration reduced significantly to 3% per annum, suggesting it
might have taken at least 33 years for glaucomatous eyes to
progress to blindness, but most did not present early enough
at first onset of the disease, and so blindness appeared to
ensue rapidly.
Surgery is the recommended first-line treatment for
chronic glaucoma, particularly the high pressure type, in
young Blacks.10,13,15 In order to reduce the delay in uptake of
surgery, it is important to remember when counseling patients
to tell them that if antiglaucoma medications are used for
over a year, the success of surgical intervention is markedly
reduced due to the resultant fibrosis and pemphigoid reaction
resulting from their long-term use.9
However, in developed countries, it is documented that
there is a reduction in use of surgical procedures to treat the
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condition, especially as first-line therapy. The greater part of
medical expenditure is on medication at present, with new,
more potent, better tolerated, but more costly drugs replacing
the older and less expensive ones.4 Evidence from one trial
suggests that for mild open angle glaucoma, the visual field
deterioration when patients are followed up for over 5 years
does not differ significantly according to whether treatment is
with medication or trabeculectomy. Clearly, this assumes that
medications are used consistently over that period. Reduced
vision, cataract, and eye discomfort are more likely with trabeculectomy, which may reduce uptake of the procedure.10,15
Therefore, there is no cure and only control is possible, with
lifelong follow-up needed in most cases. Observations by
investigators in the field of glaucoma have predicted that
this trend will lead to increased rates of blindness from the
disease over the decades to come.16
Glaucoma undoubtedly puts significant stress on family
finances. Cost of illness studies have shown that glaucoma is
very important because direct medical costs are significant,
with direct and indirect nonmedical costs also being very
considerable.17,18 This in turn has caused noncompliance on
the part of patients, particularly among those on “modern”
topical medication, especially with multiple schedules, leading to a vicious circle which ultimately worsens the visual
outcome. The current move from first-line surgical treatment
to newer, more potent, better tolerated, but more expensive
topical medications is another factor leading to noncompliance, particularly when patients, for various economic reasons, can no longer continue to pay for their treatment.4 The
indirect costs of the repeat visits necessary for intraocular
pressure checks have also been implicated. Treatment costs
are directly related to disease severity and number of treatments used, and most Nigerians are living below the poverty
line. In this region, we observed that patients find it difficult
to maintain compliance with the treatment modalities for
glaucoma, and the economic challenges involved may be
contributory. The economic loss to society as a result of
glaucoma is also considerable. Therefore, this study was
performed to determine the extent to which glaucoma challenges patients economically in this part of the world. The
circumstances surrounding and promoting this financial
burden were also investigated, so that recommendations, if
any, can be made to mitigate it.

Materials and methods
All consecutive adult patients attending the eye clinic of
the University of Port Harcourt Teaching Hospital, Rivers
State, Nigeria, with a diagnosis of chronic primary open
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angle glaucoma (International Classification of Diseases,
9th Revision code 365.11) and no fewer than 4 months
of outpatient treatment within the period of January–June
2006 were included in this study in order for responses to
be comparable. All pediatric, angle closure, and secondary
glaucoma patients were excluded.
Informed consent was taken from the participants after
adequate verbal explanation was given in the best understood language/dialect. Questionnaires (see Figure 1) were
administered to each patient after an adequate explanation
of each item. Productivity losses were determined based on
work days lost on account of hospital visits.19,20 At the time
of this study, the lowest paid government worker earned
USD106.7 (N16,000) per month. Estimates of nonmedical
costs included change of residence in order to compensate

for reduced vision, burden on carer, paid home help, and loss
of income.21 Direct and indirect losses to the state economy
incurred by those who were already blind from glaucoma was
calculated using cost of illness methodology recommended
in similar studies by Shamanna et al22 and by Cook23 using
gross domestic product per capita, which was taken to be
USD1150 for the period under review, ie, 2006.24 Direct
costs measure the cost of resources used to treat a particular
illness, while indirect costs measure the value of resources
lost due to a particular illness, in this case, primary open
angle glaucoma.25
The overall prevalence of blindness was taken to be 0.8%
in all age groups in the South South zone of Nigeria where
Rivers State is located.5 The number of people blinded by
glaucoma was estimated to be 7615 (glaucoma is responsible

Interviewer ---------------------------Questionnaire: all information will be treated confidentially/date: ------1. Name ----------------------------------------------------------------------------------------------2. Gender --------------------------------------------------------------------------------------------3. Age -------------------------------------------------------------------------------------------------4. Occupation ---------------------------------------------------------------------------------------5. Address -------------------------------------------------------------------------------------------6. Phone ---------------------------------------------------------------------------------------------7. Hospital no ---------------------------------------------------------------------------------------8. How long have you been on glaucoma treatment? (A) Less than 6 months (B) 6 months to one year
(C) more than one year (D) 2 years and above (D) more than 5 years
9. Which drugs do you use? (A) ---- (B) ---- (C) ---- (D) ----10. How long does one bottle last? (A) 2 weeks (B) one month (C) 2 months (D) don’t know
11. What is the average cost per month? -----------------------------------12. Who pays for your treatment? (A) Myself (B) my children (C) friends (D) church (E) other
13. Have you been offered surgery? ------------------------------------------14. Have you ever had a central visual field exam before? (A) Yes (B) No (C) Don’t know
15. If yes, how much? --------------------------------------------------------------------16. Have you undergone any glaucoma surgery? (A) Yes (B) No (C) Don’t know
17. If yes, how much was the total cost of surgery ------------------18. How often do you visit the hospital for followup? (A) Every week (B) every 2 weeks (C) every month
(D) every 2 months (E) any time
19. Do you need to come with an escort? (A) Yes (B) No
20. Estimate the cost of transportation per visit ---------------------21. Estimate how much you lose in terms of man hours during each hospital visit -----22. How long do you need to wait before you can see the doctor? (A) one hour (B) 2 hours (C) 2 to 4 hours
(D) more than 4 hours (E) I’m attended to immediately
23. How much do you need to pay for pressure testing per clinic visit?
24. What is your general impression about the treatment you are receiving? (A) Better (B) Worse (C) Same
25. Are you in any glaucoma association? (A) Yes (B) No
26. Are you on treatment for any other medical condition? (A) Diabetes (B) Hypertension (C) Other
Figure 1 Questionnaire on economic burden of glaucoma.

Clinical Ophthalmology 2012:6

submit your manuscript | www.dovepress.com

Dovepress

Powered by TCPDF (www.tcpdf.org)

2025

Dovepress

Clinical Ophthalmology downloaded from https://www.dovepress.com/ by 3.80.4.76 on 24-Sep-2019
For personal use only.

Adio and Onua

for 16.7% of cases of blindness in Rivers State), assuming a
total population in the region of 5.7 million.26 Twenty percent
of cases of blindness were estimated to be in the economically productive age group (16–64 years), based on blindness
prevalence data. It was also assumed that 10% of the total
productive time of one economically productive member
of the family of each individual blinded by glaucoma is
lost in taking care of the blind person.22,23,25 This number of
blind people was also taken to be economically productive
at 25% of the productivity level of a sighted member of the
labor force. Using these data and assumptions,23 the annual
economic loss for Rivers State as a result of glaucoma was
calculated as follows:
• direct loss = number of people blind because of glaucoma
in the state × 0.20 × gross domestic product per capita
• indirect loss = number of people blind because of glaucoma in the state × 0.1 × gross domestic product per
capita
• economic productivity of blind people = number of people blind because of glaucoma in the
state × 0.20 × 0.25 × gross domestic product per capita
• net loss = direct loss + indirect loss − economic productivity of people blind because of glaucoma.
Blindness from glaucoma in children was not factored
in. The exchange rate for the Naira dollar was taken to be
N150.00 for USD1. The hospital pharmacy and two nearby
independent retail pharmacies were consulted to corroborate
the figures given by the patients, and their copies of accounting payment slips were checked for the commonly prescribed
antiglaucoma medications given to patients at the time of this
study. A 5 mL bottle of an ocular medication prescribed twice
daily or a 2.5 mL equivalent prescribed once daily was taken
as a one-month supply for any given patient along with a
30-day supply of antioxidants. The cost of surgery was taken
as the standard cost that was charged by the hospital at the
time of the study. Responses to each question were filled in
on the form by the interviewer. Analysis was performed with
the aid of a simple calculator and a statistician.

Results
Demographics
A total of 120 consecutive patients who gave their informed
consent were included in the survey. In total, there were
72 (60%) females and 48 (40%) males, giving a male to
female ratio of 2:3. The study group was of mean age
52.7 ± 10.4 (range 24–78) years (see Table 1). Civil servants
formed the largest occupational group (n = 56, 46.7%), but
the sample also included farmers (n = 16, 13.3%), traders
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Table 1 Age and gender distribution of the study population
Age group
(years)

Male

Female

Total

n

%

n

%

20–29
30–39
40–49
50–59
60–69
70–79
Total

6
6
11
7
10
8
48

5.0
5.0
9.2
5.8
8.3
6.7
40

3
8
12
18
24
7
72

2.5
6.7
10.0
15.0
20.0
5.8
60

9 (7.5%)
14 (11.7%)
23 (19.2%)
25 (20.8%)
34 (28.3%)
15 (12.5%)
120 (100%)

(n = 16, 13.3%), and teachers (n = 16, 13.3%), with a few
students (n = 8, 6.7%) and clergymen (n = 4, 6.7%). Others were either unemployed or retirees (n = 4, 3.33%, see
Figure 2).

Concurrent chronic ailments
Twenty-four (20%) of the participants are already on treatment for diabetes, while 40 (33.3%) were on treatment
for hypertension. However, 56 (46.7%) had no systemic
illness.

Direct treatment costs
All the participants were on medical treatment with antiglaucoma drugs at the time of interview. None of the respondents had consented to undergo surgery. The majority had
been on treatment for the previous 2 years (n = 48, 40%),
while 40 (33.3%) had been receiving treatment for 6 months
to one year. Eight patients (6.7%) had been on treatment for
over a year, while 24 (20%) had been on treatment for less
than 6 months.
The patients were mainly on topical antiglaucoma treatment, with 112 on other regular medications, including beta
blockers, eg, timolol (93.3%), eight on prostaglandin analogs,
eg, latanoprost (6.7%), and eight on acetazolamide (6.7%).
From the reported experience of the respondents, one 5 ml

Civil service
Farming
Trading
Teaching
Schooling
Clergymen
Unemployed/retirees
Figure 2 Occupational status of the study population.
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bottle of topical medication lasted for 2 weeks (n = 56, 46.7%)
to one month (n = 56, 46.7%) on average. The monthly cost
of medications was between N650 (USD4.3) and N8220
(USD54.8), with an average of N6000 (USD40).
Eight respondents (73.3%) were financially responsible
for their own treatment, while 16 (13.3%) reported that
their children paid for their treatment. A further 16 patients
reported that other sources, including churches and other
organizations, were paying for their treatment (13.3%).
Sixteen (13.3%) subjects reported that they had been offered
surgery as an alternative, but none of them had taken up this
option. The current cost of surgery in the hospital is N30,000
(USD200). One hundred and twelve (93.3%) subjects said
that they had undergone central visual field examination at
some point in the past, at a mean cost of N2500 (USD16.7).
The frequency with which this test is repeated varies from
patient to patient, but on average was recommended every
4–6 months in our study sample. The cost of intraocular pressure testing was on average about N300 (USD2) per visit.

Direct nonmedical costs
Some of the patients visited the clinic fairly regularly, with
16 of them (13.3%) visiting every 2 weeks, and 80 (66.7%)
visiting once a month. Sixteen patients visited the clinic
irregularly. Only 24 (20%) were escorted to the clinic.
Another 24 (20%) had access to a private vehicle for transport, while the rest had to use public transport, with the
cost of each trip ranging between N600 (USD4) and N3000
(USD20s), and an average of N2500 (USD16.7) per visit. The
average estimated monthly income for these patients ranged
from zero (n = 10, 8.3%) to N97,000 (USD646.7, n = 20,
16.7%), with a mean of N31,770 (USD211.8).

Indirect (productivity) costs
Using the human per capita method,25 the estimated number
of hours lost while waiting for the doctor was 3–8 hours
per visit, with an average of USD30 lost per visit to the
hospital. However, four subjects (6.7%) said that they lost
up to USD200 (N30,000) per visit (n = 25, 20.8%) when
waiting for this length of time at the hospital. This is in
addition to the time the escorts spent away from work.
Twelve patients said they did not lose any income by coming to hospital.

Quality of life
Thirty-two of the respondents reported feeling better than
when they had first presented (53.3%). Twenty-four felt
that they were worse despite treatment (40%), while four
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felt that there was no change (6.7%). None of the subjects
belonged to an umbrella body like the Nigeria Glaucoma
Association, with all patients being seen in the same general
ophthalmic clinic.

Effect on Rivers State economy
The direct loss to the Rivers State economy attributable
to glaucoma was calculated to be 7615 × 0.20 × 1150 =
USD1,751,450.00, and the indirect loss was calculated
to be 7615 × 0.1 × 1150 = USD875,275.00. Loss of
economic productivity in people blind as a result of glaucoma was 7615 × 0.20 × 0.25 × 1150 = USD437,862.50.
The net loss to the Rivers State economy per annum was
USD1,751,450.00+875,275.00−437,862.50=USD3,064,587.50,
ie, approximately USD3.1 million per year.

Total economic burden
The average glaucoma patient on medical treatment whose
average monthly income was about USD211.8 spent an
average of USD105.4 per month on antiglaucoma drugs,
tests, transport, and time away from work. This equates to
49.76% of their monthly income, approximately half of the
monthly income for the patients with glaucoma attending the
eye clinic, and totally unaffordable on the monthly income of
the lowest paid government worker earning USD50 (N7500)
per month. This translates into USD1264.8 per annum per
person for treatment of glaucoma. A further 7% are visually
impaired to various degrees from glaucoma,6 giving a figure
of USD4,095,000 being spent annually on treatment for the
disease. In addition to this is the USD3.1 million lost yearly
to cover the costs of treating associated health conditions
that glaucoma patients may also have. In total, uptake of the
surgical option would have cost USD275.4 (N41,310) up
front on average, particularly if it is successful and there is
no need for repeat surgery.

Discussion
Almost all the respondents in our sample of consecutive
patients opted for medical rather than surgical treatment of
glaucoma, even though quite a number of them were educated
(see Figure 2). Many quoted the high cost of surgery as a
factor in their decision. Another study has reported the same
problem of poor uptake of glaucoma surgery in Edo State,
Nigeria.27 After analyzing the medical and surgical therapy
costs, the same study further concluded that the costs were
comparable over a 3-year period. However, the investigators
also acknowledged that the associated indirect costs were not
taken into consideration, and these would have been much
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higher in some cases than for direct treatment of glaucoma.
In another study, Varma et al reported that treatment of glaucoma was very cost-effective when the costs associated with
diagnostic assessment were excluded. However, it may be
difficult for diagnostic costs to be separated from treatment
costs, and all have to be paid for one way or another. However,
despite the initial high cost, the surgical option may be better in the long term for selected cases, in particular younger
people, and also when compliance may be an issue. A study
by Cantor et al using a Markov model in the US29 showed
that the difference between the cost of medication and the
cost of filtering surgery is only USD200 over a period of 5
years, therefore justifying the continued use of medication
and reduction in first-line management with surgery in their
country. However, this may not be feasible in reality because
this was a simulated study where everything goes according
to plan and there is insurance to cover costs. This is practically
nonexistent in our study location (Rivers State). The authors
also conceded at the end of their study that their findings still
need to be validated by both retrospective and prospective
observational studies.29
Therefore, the choice of treatment, whether surgical or
medical, needs to be individualized. The human misery and
social cost of blindness, especially in countries that can ill
afford it, like Nigeria, are profound. Loss of productivity
from high numbers of blind people is enormous. Therefore,
cost of illness methodology is useful in measuring the economic burden of disease, and estimates the maximum amount
that could potentially be saved or gained if a given disease
was eradicated. These studies have been instrumental in
public health policy because they highlight the magnitude
of the impact of an illness on society or a part of society.25
It has been calculated that up to USD3.1 million per annum
is lost in Rivers State alone as a result of blindness from
glaucoma. A further USD1300 (N195,000) is spent on treating this condition per person per annum. An additional 7% of
people are visually impaired by glaucoma,6 so approximately
USD 4.1 million is required to be spent yearly on its treatment.
In our study, most subjects suffering from glaucoma could not
afford to have the condition treated because about half of their
monthly income would be consumed on care and purchase
of medication. Rivers State is a region where glaucoma is
responsible for fewer cases of blindness from glaucoma than
some studies have documented.6,11 Other states in Nigeria
with a higher burden of suffering from glaucoma will likely
lose more. However, there are very few data in Nigeria with
which we can compare our results. A related paper in the same
geopolitical zone as ours looked at the cost of medical and
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surgical management of glaucoma over a 3-year period and
found out that there was no statistically significant difference
between the costs of the two treatment options.27
Although none of the patients took up the surgical option
for glaucoma within the study period, successful surgery may
still be cheaper in the long term than constant use of medication, which is not necessarily used consistently. In fact,
the global economic productivity loss due to blindness was
estimated to be USD19 billion in 2000.30 Even a developed
economy cannot afford the costs of avoidable blindness, and
vision loss has been ranked seventh in the causes of loss of
well-being in an Australian study.31
In our series, glaucoma was seen more often in females
than in males, though this was a hospital-based study and
generally there is no gender predilection in the open angle
type of glaucoma which is more common in this region. One
of the risk factors for glaucoma is advancing age,9,32 with the
condition becoming more common in the elderly.33 Due to
a general proportionate increase in the elderly population,
the numbers of patients with glaucoma will likely increase
in the coming years.34
In our series, the average age of the patients was
52.6 years, with some patients aged over 70 years. This age
range is similar to other studies –53.5 years,23 where the
peak age range was between 41 and 70 years.6 Within this
age group, additional medical challenges requiring attention
become more frequent. This obviously requires efficient allocation of health care resources for management of the entire
spectrum of disease from suspected to advanced glaucoma
and from juvenile onset glaucoma to glaucoma in the elderly.
Management of the disease has to be cost-effective. This
is important, considering that the average monthly income
of the respondents in our study was only USD211.8. Early
disease recognition is also important, because this helps to
contain both direct and indirect costs19,20,34,35 and also limits
loss of economic productivity from functional visual loss
or impairment as a result of delayed treatment. Once vision
is impaired, the cost of accessing eye care increases. Visually
impaired individuals need to get someone else who is most
likely to be economically productive to leave whatever he or
she is doing and assist in getting them to the hospital. If this
assistance is not possible regularly, eye care is not going to
be regular and vision is likely to get worse.
The primary reason for failure to use eye care services in
Ethiopia has been documented as the indirect costs (overall,
reported by 40% of respondents) associated with accessing
appropriate services.36 Therefore, the focus right now is on
cost-effective remedies and problems that can be prevented by
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primary health care measures, as in the Vision 2020 initiative,
which has the potential to increase global economic productivity if properly implemented.1,6,17 The World Health Organization has already developed strategies for dealing with a
number of diseases, including trachoma, onchocerciasis, childhood blindness, and refractive errors within the Vision 2020
framework. However, glaucoma does not seem to fit into this
category, being a progressive condition which can only be
detected when there is evidence of loss of function.1,7,33
It is generally agreed that more needs to be done to address
glaucoma.8 The indirect burden on the family of accessing
eye care may be lessened by encouraging patients to have
surgery earlier without trying medication first, before they
require assistance to reach the hospital, and by improving the
efficiency of existing services. A more patient-friendly hospital
will improve efficiency and uptake of eye care. This is obviously a challenge in our hospital at the moment because most
patients spend hours waiting to access care at every point, from
obtaining folders, to seeing the doctor, to queuing to buy drugs
from the pharmacy. However, major moves have been made in
this regard, considering that prior to now, there was a central
pharmacy, central records, and a central pay point. This made
for long hours spent queuing because patients from different
clinics had to line up to be attended to at a single point. Steps
have now been taken to make each department a total package
as far as possible, with each having its own card issuing and
records point, its own pay point, and its own pharmacy. This
makes for a more patient-friendly hospital, with eye patients in
particular not having to go about looking for where to access
services. However, there is still room for improvement in terms
of efficiency of service delivery.
Up to 40% of the patients in our series had been on
intraocular pressure-lowering medications for at least 2 years
prior to the time of data collection. In the private sectors in
Malawi and Sri Lanka, the cost of innovator products (the
pharmaceutical product first given marketing authorization) was three times more than that of generic medicines.20
The same is achievable here, as observed in the prices of
products in the hospital pharmacy. Generic products should
be promoted by educating professionals and consumers,
by implementing appropriate policies and incentives, and
by introducing market competition and/or price regulation.
Improving governance and management efficiency and
assessing local supply options may improve availability.
Prices could be reduced by improving purchasing efficiency,
eliminating taxes, and regulating markups.
Few patients in our locality agree to undergo a surgical
procedure when they are still able to see, because they do not
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perceive a need. Clearly, this attitude needs to be changed
with ongoing health education, because successful surgery
will reduce the costs of glaucoma in the long term. Early
detection and prompt surgical management is recommended
to achieve rapid and sustained intraocular pressure control,
which would be expected to reduce hospital visits and expenditure on costly drugs which are not affordable on a lifelong
basis for the average glaucoma patient, as shown by this
study. The initial cost is very high, ie, as much as USD275.4
(N41,310) up front which is beyond the reach of the average
patient. This figure equates to more than 5 months’ salary for
the lowest paid worker, which may partly explain the lack of
uptake of the surgical option despite the obvious economic
benefits. If government and policymakers were to absorb the
costs of surgical treatment of glaucoma, particularly for those
who have not had medical treatment beforehand, or at least
subsidize it, there is likely to be better uptake which will, in
turn, mean better control of intraocular pressure in the long
term and less loss to the economy.
Furthermore, it has been noted by Taylor et al that, for
each dollar spent in the prevention of vision loss and eye
care, there is a 5 dollar return to the community.30,36,37 It is
important for policymakers to know this, so that effective
health care strategies can be adopted to mitigate the effects
of glaucoma on the economy.
Most of the subjects with glaucoma in our study were civil
servants (46.7%), whose average income is less than USD250
per month, with some of them earning the minimum wage.
Also, up to a third of them had related systemic diseases,
including diabetes and hypertension, which have a strong
association with glaucoma due to the problems they create
with optic nerve perfusion,33 and upon which resources are
also being spent. Further, it has been documented that patients
with chronic disease, eg, diabetes mellitus, have medical
expenditure that is 2.4 times higher than the expenditure
incurred by the same group in the absence of diabetes.38 This
added cost adds further to the financial burden of glaucoma.
The number of clinic attendances required for checkups may
increase for each added medical condition, and it appears that
patients are required to visit the hospital on certain days of
the week or month on a repeated and endless cycle. It is well
documented that conditions like diabetes worsen the outcome
of glaucoma.38 In an American study, 51.8% of direct medical
expenditure was incurred by people with diabetes and over
the age of 65 years. Patients with comorbid ocular conditions,
including cataracts or who have had cataract surgery, diabetic
retinopathy, and blindness, had significantly higher total and
condition-related health care charges than patients without
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these conditions (P , 0.0001).38,39 Therefore, the economic
burden associated with glaucoma is quite substantial, and
priority needs to be placed on research into eye disorders like
glaucoma that lead to vision loss, and to develop treatment regimens that are cost-effective and practical to reduce the social
and financial burden to patients and to society as a whole.
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Conclusion
The economic costs associated with visual impairment from
glaucoma are considerable. The present analysis demonstrates
that the main economic consequences of visual impairment
lie beyond health care systems, and that visual impairment,
particularly from glaucoma, has a considerable negative
impact on productivity. Visual impairment leads to incapacity
and dependence, so our government should be encouraged to
finance health innovations that aim to preserve vision. Attention
should be focused on individuals diagnosed to have glaucoma
necessitating surgery who have not been on medical treatment
because the latter reduces the success rate of surgery.
For Rivers State, the costs calculated here as representing
the economic burden of glaucoma for those who are already
blind because of the disease as well as those undergoing
treatment come to a total of USD7.2 million per annum, and
is likely to be an underestimate of the true financial burden
of glaucoma in Nigeria because they omit intangibles, such
as heart ache, pain and suffering, care provided by nonpaid
caregivers, and several areas of health care spending where
people with glaucoma probably use services at higher rates
than people without glaucoma. Eliminating or reducing the
health problems caused by glaucoma could significantly
improve the quality of life for these people and their families,
while at the same time potentially reducing national expenditure by health care services and increasing productivity in
the Nigerian economy.
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