Rebound tonometry for the measurement of
intraocular pressure and its relation with gender and

refractive errors in Mozambique

Aim: To evaluate the intraocular pressure (IOP) in the university student population in an urban region in
Mozambique using rebound tonometry. Methods: A cross-sectional study with a random selection of
students was conducted. IOP was measured after an optometric examination that included uncorrected
visual acuity testing, static retinoscopy and subjective refraction without cycloplegia. Refractive error data
were converted into spherical equivalent. IOP of the participants was assessed with the Icare® rebound
tonometer (Tiolat Oy, Helsinki, Finland). Results: A total of 422 subjects (197 men and 225 women) between
17 and 26 years of age were examined. The mean value of IOP of the whole sample was 14.32 + 3.30 mmHg.
Statistically significant differences in IOP values were not found between men and women (p = 0.564) nor
among refractive groups (p = 0.725). Conclusion: Rebound tonometry has been demonstrated to be a
convenient and effective method for measuring IOP in this population. Icare can be considered as an
adequate instrument for measuring IOP under the conditions of this population because it does not require
much training, does not require an anesthetic and uses disposable probes, which is essential in countries

with a high risk of transmission of infectious diseases.
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There is a large list of methods for measuring
intraocular pressure (IOP), but the Goldmann
Applanation Tonometer (GAT) remains the
‘gold standard’ for clinical application since
it was introduced more than 50 years ago [1].
Several methods and devices for measuring IOP
have been developed to overcome the limitations
of GAT, namely its relative invasive character
and need for anesthetic and training. The great
majority of devices that have been introduced
in clinical practice have been compared against
GAT in order to study their reliability and
repeatability [2].

Rebound tonometry (RT) is being increas-
ingly used. Some studies have compared the
rebound tonometer Icare® (Tiolat Oy, Helsinki,
Finland) with GAT, providing good repeatabil-
ity and reliability [3-5]. At the same time, other
tonometers that employ the RT, such the IOPen,
have been analyzed and compared with the
Icare, with the Icare being the tonometer that
presented the higher accuracy for the measure-
ment of IOP [6]. Thus, Icare can be considered
as one of the most reliable and accurate meth-
ods for RT. Icare is a portable tonometer that
allows rapid measurement of IOP without the
need for topical anesthetic. A small disposable
rod probe impacts the cornea and bounces back,
the instrument detects this movement and gives
the IOP value. Owing to the small size of the
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probes, Icare allows measurements in differ-
ent areas of the cornea (7). The relatively low
cost and the easy and rapid measuring process
with Icare makes this instrument a useful tool
for optometric examinations in countries with
poor medical assistance and where specialized
personnel are very scarce. At the same time, dis-
posability of the probes is a determinant advan-
tage of this technique in a country that has a
high risk of transmission of infectious diseases,
as Mozambique does with a high prevalence of
HIV [o01).

The aim of this study was to report IOP val-
ues in a Mozambican, urban, university popula-
tion and its relation with gender and refractive
error. To the best of our knowledge this is the
first study providing data about IOP values in
Mozambique. We also aim to demonstrate the
usefulness of RT and its advantages in measur-
ing IOP in these populations.

Methods

The current study was carried out at the begin-
ning of the 2008/2009 academic year, with
a sample of 422 subjects (197 men and 225
women) between the ages of 17 and 26 years
(23.00 + 2.18 years). According to the estima-
tions of Krejcie and Morgan [8], the sample
represents the whole population of young-adult
students of superior education that live in urban
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areas in Mozambique considering a population
0f 40,000 students in the surveyed age range. All
the participants were recruited randomly.

Exclusion criteria from the study included
previous or present eye disease, injury with
repercussions in visual acuity or corneal physi-
ology, and history of corneal surgery. Medical
history, uncorrected visual acuity, fundus
examination and external examinations were
performed to discard these conditions. Two sub-
jects were excluded from the study due to severe
ocular infections with corneal affectation.

Local authorities (Instituto Superior de
Ciéncias da Satde de Maputo, Mozambique)
gave their consent to conduct the study, as well
as any individual participating in the study. All
the participants signed an informed consent
once all the methods, benefits and potential risks
were explained. The tenets of the Declaration of
Helsinki were followed in this study.

After the first part of the protocol for assess-
ing inclusion criteria of the participants, every
subject was subjected to an optometric exami-
nation. All measurements were performed by
an experienced optometrist. Noncyclopegic
static retinoscopy and noncycloplegic subjective
refraction were conducted. Retinoscopy value
was used as a starting point for the subjective
refraction and was refined to reach the subject’s
best visual acuity [9]. Criterion of maximum
plus best visual acuity was followed to deter-
mine the sphere. A cross-cylinder technique
was used to accurately determine the axis and
amount of astigmatism. Refractive error data
were converted into spherical equivalent (M).
The cut-off point was chosen at M = -0.50D
(included) for myopia and +0.50D (included)
for hyperopia. Emmetropia was considered from
M >-0.50D and <+0.50D. This classification
will be used for comparisons of IOP among
different refractive groups.

After the optometric examination, IOP
measurement was carried out with the portable
rebound tonometer, Icare. The measurements of
IOP with Icare were conducted in accordance
with other studies [3,4]. Icare uses disposable
probes. Each probe consists of a magnetized
steel wire shaft covered with a round plastic tip
at the end that minimizes the risk of corneal
injury from the probe impact during the acqui-
sition. Each subject was asked to look straight
ahead to a far point while the examiner aligned
the instrument near to the subject’s eye. The
distance from the tip of the probe to the cornea
was 4—-8 mm. Icare has a forehead support for
adjusting the distance of the tonometer and the

Therapy (2011) 8(5)

eye when necessary. When the patient was per-
fectly aligned with the instrument, the measure-
ment button was pressed. The instrument takes
six measurements consecutively and averages
them to obtain the IOP value. Two valid series
of six measurements were taken and the mean
value of IOP was recorded as the average.

Data were analyzed using SPSS for Windows
v.17.0 (SPSS Inc., Chicago, IL, USA). Normal
distribution of variables was assessed using the
Kolmogorov—Smirnov test. Owing to the lack
of normality in the distribution of IOP values,
nonparametric tests were used (Kruskal-Weallis
and Mann—Whitney) to gauge any statistically
significant difference in IOP data as a function
of refraction and gender. Statistical differences
were considered significant for p < 0.05.

Results

High correlation between the eyes (Spearman’s
Rho = 0.756) was present, hence only the right
eye of each subject was used for subsequent
analysis in order to avoid data duplication that
could affect the significance of results [10].

The frequency distribution of IOP values for
the whole sample is presented in Ficure 1. The
mean value of the IOP for the whole sample
was 14.32 + 3.30 mmHg. Extreme values of
IOP were 28 mmHg (maximum) and 8 mmHg
(minimum), however, the distribution of the
IOP for this population showed that a great
majority of the sample had values considered
to be normal.

The mean value of IOP was 14.45 + 3.54 mmHg
for men and 14.21 + 3.08 mmHg for women.
Ficure 2 shows IOP values distributed by gender.
When IOP was compared between men and
women, no statistically significant differences
were found (Mann—Whitney, p = 0.564).

There was no correlation between refrac-
tive error and IOP (Spearman’s rho = 0.07,
p = 0.115). IOP values for different refractive
groups are presented in Fieure 3. The mean refrac-
tive error for the myopic, hyperopic and emme-
tropic group was -1.12 + 1.08, +0.61 + 0.15 and
-0.07 + 0.13D, respectively. Within the three
refractive groups, despite the hyperopia group
presenting with a slightly higher mean value for
IOP, differences among refractive groups were
not statistically significant (Kruskall-Wallis,
p =0.725).

Discussion

This study is the first to report values of IOP with
a minimally invasive method in a Mozambican
population. It shows that this approach could
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be beneficial for improving visual health exami-
nations by measuring IOP in countries such as
Mozambique where the risk of transmission of
infectious diseases is elevated, medical assistance
is very scarce and the lack of trained staff precludes
the realization of more complex examinations
with other instruments such as the GAT.

Glaucoma is thought to be the second most
common cause of blindness worldwide after
cataracts [11-13]. It has been estimated that over
8.4 million people were bilaterally blind from
primary glaucoma in 2010, and this figure is
thought to rise to 11.1 million by 2020 [14].
These data highlight the relevance of early
detection, affected population’s controls and
treatment of glaucoma. Glaucoma can be con-
sidered as a treatable disease with reduced con-
sequences if detected early, however, if untreated
it can lead to irreversible blindness.

Elevated 1OP is the most common risk fac-
tor in populations affected by glaucoma and it
has a high relevance in the great majority of
studies owing to the direct relationship demon-
strated [15,16]. Although there are different ongo-
ing investigations that study the importance of
other risk factors, the main goal for the treat-
ment of this disease is still to decrease IOP [17].
Black race is considered one of the most impor-
tant risk factor for glaucoma owing to higher
levels of IOP in black populations compared
with others [18,19]. Furthermore, several works
that studied different risk factors and the rela-
tion with glaucoma have demonstrated that
black populations globally have a higher risk
for glaucoma than other populations [16,20-23].

In this study we present data of IOP values
in a sub-Saharan population measured with the
rebound tonometer, Icare. Our results in a black
African population show a mean IOP value of
14.32 + 3.30 mmHg, which can be consid-
ered within the normal range and that could
be explained by the fact that this is a young
population (17-26 years) without known ocu-
lar disease. Likewise, a large number of stud-
ies have demonstrated that black populations
have thinner corneas than others, for example
Caucasian or Asian [24,25]; and the fact that
thicker corneas correlate with higher values of
IOP if measured with the rebound tonometer
Icare, as was reported by Jorge ez al. 26], could
be another explanation for interpretation of
our results. However, we cannot attribute the
relatively low IOP values to corneal thickness
because we have not measured that parameter.
Furthermore, there is some controversy over
the influence of the properties of the cornea
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Figure 1. Distribution of intraocular pressure for the whole population

(n = 422) expressed as mmHg.

in the measurement of IOP with RT [27.28]
and more studies should be carried out to
clarify this situation. We would like to note
that even though most of the participants in
our study had IOP values within the normal
range, some of them had an IOP of nearly
28 mmHg, which is well above the values con-
sidered normal. These patients were referred to
an ophthalmologist in order to evaluate other
clinical evidences and clarify if some pathology
was presented.

As we mentioned before, IOP has been dem-
onstrated to be an important risk factor of
glaucoma. At the same time, higher levels of
myopia have also demonstrated a direct relation-
ship with higher prevalence of glaucoma [29,30].
Furthermore, in a recent study conducted by us
in the same region, we found a higher level of
myopia than expected for this region [31]. Even
though the aim of our study was not to detect
subjects affected by glaucoma, the research
shows the relation of ocular hypertension as
an important risk factor for glaucoma among
refractive groups. No significant differences
for IOP among refractive groups were found
(p = 0.727). The absence of outliers and lesser
variability between IOP values in the hyper-
metropic group (Ficure 3) are due to the lower
number of hypermetropic subjects in the total
sample. Our results are in accordance with other
studies. For example, in the Blue Mountains Eye
Study, conducted by Mitchell ez 4/., they found
that IOP was only 0.5% higher for myopic
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than for nonmyopic eyes and they did not find
a relationship between IOP and myopia. They
defined higher intervals of refractive error for
the definition of myopia [30]. Thus, taking into
consideration their results and the mean refrac-
tive error of our myopic group (-1.12 + 1.08D),
it is possible that our results of myopia and
IOP values are in accordance with this study.
Furthermore, when IOP was compared among
men and women, no statistically significant
differences were found (p = 0.564). Different
results have been found in other studies. For
example, in a recent study by Medina-Garcia
et al., differences between men and women were
found, with slightly higher IOP values noted for
men than women [32]. However, in their study
there was a higher range of age (20-40 years).
Therefore, owing to the small range of age in
our study, it seems to be more difficult to find
differences within both groups.

Despite the relatively low values of IOP and
the lack of relationship between refractive error
and IOP (r = 0.077, p = 0.115), it is necessary
to perform better examinations and to continue
with the monitoring of these populations as they
get older, because age and refractive error, par-
ticularly if myopia prevalence also increases,
along with their ethnic and genetic load, could
place these people at a greater risk of visual
health problems.

Mozambique is a country in which any dis-
ease is dramatically dangerous. In addition,
specialized personnel in primary healthcare are
very scarce. Both the risk of infectious diseases
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and the absence of competent healthcare serv-
ices make it even more important that easy
and aseptic devices are employed in the studies
carried out in these regions. GAT is the gold
standard for the clinical measurement of IOP
since its appearance in clinical practice more
than 50 years ago (1. However, GAT presents
a number of difficulties in its utilization and
other methods have been developed and com-
pared with GAT for overcoming these problems.
Babalola ¢z al. demonstrated the importance of
an alternative method to GAT for measuring
1OP to overcome difficulties in populations that
live in places in which GAT is impossible to per-
form and that have a high risk of transmission of
infectious diseases [24]. For example, hepatitis,
herpex simplex virus or HIV and some ocular
conditions such as adenoviral keratoconjuncti-
vitis could be spread by the use of GAT without
complete sterilization [33]. In fact, several studies
have demonstrated in recent years the impor-
tance of sterilization of contact instruments in
clinical practice [34,33).

Rebound tomometry is the method used for
measuring IOP in this study, and has been com-
pared recently with GAT and other methods
(4,36,37]. The rebound tonometer Icare has dem-
onstrated a slight overestimation of IOP values
compared with GAT and good repeatability and
reliability [3-5]. Furthermore, in a recent study by
Jorge et al., Icare and IOPen rebound tonometers
were compared using GAT as a reference. Icare
demonstrated a higher accuracy than IOPen for
measuring IOP (6]. Thus, Icare remains the cur-
rent most reliable and accurate method across
the different methods for RT. Apart from these
characteristics, the most important features
of this rebound tonometer that we considered
for this work were that it does not require an
anesthetic, the easy and rapid method for tak-
ing measurements, the reduced cost compared
with other noninvasive techniques and, above
all, the elimination of cross-contamination risk
among patients.

The results of our study show normal values
for IOP in this young adult population. The
authors suggest that studies measuring IOP in
older populations should be concluded in this
region. In addition, owing to the relative rela-
tionship between corneal properties and the
results of RT, data on central corneal thickness
should be considered in studies that include RT
for measuring IOP.

A correct diagnosis of glaucoma depends
on numerous clinical evidences based on
other structures and variables beyond IOP.
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However, some studies indicate that a simple
control of the baseline IOP is a useful tool for
monitoring glaucomatous progression over
long-term follow-up (38]. The dramatic impact
of glaucoma and the higher exposure of black
populations to glaucoma should encourage
clinicians to increase the number of studies
for detecting and controlling more parameters
in these regions, thus helping underprivileged
black populations to avoid glaucomatous pro-
gression and the subsequent irreversible visual
loss. As has been stated in this study, there
are studies that have reported values of IOP
measured with different methods in unprivi-
leged populations [24], and over the last few
years studies have been conducted that used
RT with the aim of demonstrating the reli-
ability of the instrument for measuring IOP
14,6,37]. However, no studies that have used RT
have done so in populations and conditions
similar to those in this work, thus it is difficult
to compare our results with others owing to
the substantial differences in the procedures
employed. It would be useful to have other
studies and results confirm the conclusions
about RT found in our study.

Despite the limitations of this study, which
included the low age of the population and the
relatively low values of IOP, the conclusions
showed that RT is a useful method for measur-
ing IOP in the absence of specialized personnel
and in populations at high risk of transmission
of infectious diseases. Furthermore, we would
like to highlight that this study presents the
first data on IOP measured with RT in a sub-
Saharan population and is the first report of
data of IOP values in Mozambique, establishing
a valuable profile from which to develop future
studies.

Conclusion

The search for easy, low cost, accurate and
noninvasive technologies is one of the most
important objectives of the massive screening
programs. Screening programs in unprivileged
regions are needed as there is a lack of infor-
mation in the most part of developing regions.
Without data on the status of visual health in
these regions, the focus of developing programs
for improving health systems would be unclear
and ineffective.

Future perspective

One of the challenges for the future is to have
databases of the visual health status of unprivi-
leged regions. Within the aims of having
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databases of these regions, programs also need
to be developed that help these populations
receive the correct level of support and treat-
ment. Taking into account the impact of IOP
as a risk factor of glaucoma on visual health, the
control of this parameter is an important issue
for future programs. A greater number of stud-
ies in these regions is key to helping to improve
the situation.
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Executive summary

of the population under analysis.

= Values of intraocular pressure in students from an urban region of Mozambique can be considered within the normal range for the age

= Screenings are of interest to increase knowledge of the health status of a population.

= Not all the methods employed in developed regions can be used in the developing countries.

= In countries with a high risk of transmission of infectious diseases, the use of hygienic methods is crucial.

= |care® can be considered adequate for screening of intraocular pressure under the conditions of this population because it does not
require much training, does not require an anesthetic and uses disposable probes.

Bibliography
Papers of special note have been highlighted as:
= of interest

1 Cervino A. Rebound tonometry: new
opportunities and limitations of non-
invasive determination of intraocular
pressure. Br. J. Ophthalmol. 90(12),
1444-1446 (20006).

2 Hsu SY, Sheu MM, Hsu AH et al.
Comparisons of intraocular pressure
measurements: Goldmann applanation
tonometry, noncontact tonometry, tono-pen

tonometry, and dynamic contour tonometry.

Eye 23(7), 1582-1588 (2009).

3 Fernandes P, Diaz-Rey JA, Queiros A,
Gonzalez-Meijome JM, Jorge J. Comparison
of the ICare rebound tonometer with the
Goldmann tonometer in a normal
population. Ophthalmic Physiol. Opt. 25(5),
436-440 (2005).

= Important report that explains the accuracy
of the ICare® tonometer compared with
other methods.

4 Garcia-Resua C, Gonzalez-Meijome JM,
Gilino J, Yebra-Pimentel E. Accuracy of the
new ICare rebound tonometer vs. other
portable tonometers in healthy eyes. Opzom.
Vis. Sci. 83(2), 102-107 (2006).

5 ElMallah MK, Asrani SG. New ways to
measure intraocular pressure. Curr. Opin.

Ophthalmol. 19(2), 122-126 (2008).

6  Jorge ], Fernandes P, Queiros A, Ribeiro P,
Garces C, Gonzalez-Meijome JM.
Comparison of the IOPen and iCare rebound
tonometers with the Goldmann tonometer in
a normal population. Ophthalmic Physiol.
Opr. 30(1), 108-112 (2010).

7 Gonzalez-Meijome JM, Jorge J, Queiros A
et al. Age differences in central and
peripheral intraocular pressure using a
rebound tonometer. Br. J. Ophthalmol.
90(12), 1495-1500 (2006).

8 Krejcie RV, Morgan DW. Determining
sample size for research activities. Educ.

Psychol. Meas. 30, 607-610 (1970).

9  Jorge J, Queiros A, Almeida JB, Parafita MA.
Retinoscopy/autorefraction: which is the
best starting point for a noncycloplegic
refraction? Optom. Vis. Sci. 82(1), 64—68
(2005).

10

20

21

Newcombe RG, Duff GR. Eyes or patients? 22
Traps for the unwary in the statistical analysis

of ophthalmological studies.

Br. J. Ophthalmol. 71(9), 645-646 (1987).

Kingman S. Glaucoma is second leading
cause of blindness globally. Bull. World Health 23
Organ. 82(11), 887-888 (2004).

Cook C. Glaucoma in Africa: size of the
problem and possible solutions. /. Glaucoma
18(2), 124-128 (2009).

Quigley HA. Number of people with
glaucoma worldwide. Br. J. Ophthalmol.
80(5), 389-393 (1996).

Quigley HA, Broman AT. The number of
people with glaucoma worldwide in 2010 and
2020. Br. J. Ophthalmol. 90(3), 262-267
(20006).

Le A, Mukesh BN, McCarty CA, Taylor HR.
Risk factors associated with the incidence of

24

. . . 25
open-angle glaucoma: the visual impairment

project. Invest. Ophthalmol. Vis. Sci. 44(9),
3783-3789 (2003).

Kosoko-Lasaki O, Gong G, Haynatzki G,
Wilson MR. Race, ethnicity and prevalence
of primary open-angle glaucoma. /. Natl Med.
Assoc. 98(10), 1626-1629 (20006).

Kanski JJ. Glaucoma. In: Clinical
Ophthalmology. A Systematic Approach.
Elsevier, Butterworth—Heinemann, Oxford,

UK, 364-430 (2009).

Fansi AA, Papamatheakis DG, 27
Harasymowycz PJ. Racial variability of

glaucoma risk factors between African

Caribbeans and Caucasians in a Canadian

urban screening population. Can.

J. Ophthalmol. 44(5), 576-581 (2009).

Leske MC, Connell AM, Wu SY, Hyman L,
Schachat AP. Distribution of intraocular 28
pressure. the barbados eye study. Arch.

Ophthalmol. 115(8), 1051-1057 (1997).

Racette L, Wilson MR, Zangwill LM,
Weinreb RN, Sample PA. Primary open-angle 29
glaucoma in blacks: a review. Surv.

Opbhthalmol. 48(3), 295-313 (2003).

Rudnicka AR, Mt-Isa S, Owen CG,

Cook DG, Ashby D. Variations in primary 30
open-angle glaucoma prevalence by age,

gender, and race: a bayesian meta-analysis.

Invest. Ophthalmol. Vis. Sci. 47(10),

4254-4261 (2006).

Tielsch JM, Sommer A, Katz ], Royall RM,
Quigley HA, Javitt J. Racial variations in the
prevalence of primary open-angle glaucoma.
the baltimore eye survey. JAMA 266(3),
369-374 (1991).

Friedman DS, Jampel HD, Munoz B,

West SK. The prevalence of open-angle
glaucoma among blacks and whites 73 years
and older: The Salisbury Eye Evaluation
Glaucoma Study. Arch. Ophthalmol. 124(11),
1625-1630 (2000).

Babalola OE, Kehinde AV, Iloegbunam AC,
Akinbinu T, Moghalu C, Onuoha I.

A comparison of the Goldmann applanation
and non-contact (keeler pulsair EasyEye)
tonometers and the effect of central corneal
thickness in indigenous African eyes.
Ophthalmic Physiol. Opt. 29(2), 182-188
(2009).

Aghaian E, Choe JE, Lin S, Stamper RL.
Central corneal thickness of Caucasians,
Chinese, Hispanics, Filipinos, African
Americans, and Japanese in a glaucoma
clinic. Ophthalmology 111(12), 2211-2219
(2004).

Jorge JM, Gonzalez-Meijome JM, Queiros A,
Fernandes P, Parafita MA. Correlations
between corneal biomechanical properties
measured with the ocular response analyzer

and ICare rebound tonometry. J. Glaucoma
17(6), 442-448 (2008).

Avitabile T, Longo A, Rocca D, Amato R,
Gagliano C, Castaing M. The influence
of refractive errors on IOP measurement
by rebound tonometry (ICare) and
Goldmann applanation tonometry. Graefes
Arch. Clin. Exp. Ophthalmol. 248(4),
585-591 (2010).

Chui WS, Lam A, Chen D, Chiu R. The
influence of corneal properties on rebound
tonometry. Ophthalmology 115(1), 80—84
(2008).

Xu L, Wang Y, Wang S, Wang Y, Jonas JB.
High myopia and glaucoma susceptibility
the Beijing eye study. Ophthalmology 114(2),
216-220 (2007).

Mitchell P, Hourihan F, Sandbach J,
Wang JJ. The relationship between
glaucoma and myopia: the blue mountains
eye study. Ophthalmology 106(10),
2010-2015 (1999).

560

Therapy (2011) 8(5)

future science group



Rebound tonometry for the measurement of IOP in Mozambique

RESEARCH ARTICLE

31

32

33

Ruiz-Alcocer J, Madrid-Costa D,
Pérez-Vives C, Albarrdn C, Gonzalez-
Meijome JM. Prevalence of refractive error
in young urban students in Mozambique.
J. Emmetropia (2011) (In Press).

Garcia-Medina M, Garcia-Medina JJ,
Garrido-Fernandez P et al. Central corneal
thickness, intraocular pressure, and degree
of myopia in an adult myopic population
aged 20 to 40 years in southeast Spain:
determination and relationships. Clin.
Ophthalmol. 5, 249-258 (2011).

Sood D, Honavar SG. Sterilisation

of tonometers and gonioscopes.
Indian J. Ophthalmol. 46(10), 113-116
(1998).

36

Reports the importance of sterilization of

different devices in ocular examinations.

Cillino S, Casuccio A, Giammanco GM et al.
Tonometers and infectious risk: myth or
reality? Efficacy of different disinfection
regimens on tonometer tips. Eye 21(4),

541-546 (2007).
Smith CA, Pepose JS. Disinfection of

tonometers and contact lenses in the office
setting: are current techniques adequate?

Am. J. Ophthalmol. 127(1), 77-84 (1999).

Martinez-de-la-Casa JM, Garcia-Feijoo J,
Castillo A, Garcia-Sanchez J. Reproducibility
and clinical evaluation of rebound tonometry.
Invest. Ophthalmol. Vis. Sci. 46(12),
4578-4580 (2005).

37

38

Sahin A, Niyaz L, Yildirim N. Comparison of
the rebound tonometer with the Goldmann
applanation tonometer in glaucoma patients.
Clin. Experiment Ophthalmol. 35(4), 335-339
(2007).

Alemu AM, Kristoffersen CJ, Kristoffersen MS,
Stewart JA, Stewart WC. Long-term benefit of
reduced intraocular pressure in primary

open-angle glaucoma patients in ethiopia. Fur.
P gle gl p P

J. Ophthalmol. 20(2), 310-315 (2010).

m Website
101 World Health Organization. Mozambique

Statistics
www.who.int/countries/moz/moz/en/

future science group

www.futuremedicine.com

561



