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ABSTRACT
Aim: To assess the Intra Ocular Pressure (IOP) profile in infants at the university teaching hospital of Yaoundé.

Materials and methods: We carried out a cross-sectional analytical study from December 2019 to April 2020 using an
I-care rebound tonometer. All infants aged between 1 month and 24 months were included in the study.

Results: A total of 992 eyes belonging to 496 infants of mean age 8.5 + 5.9 months were examined. The mean
gestational age was 39.5 + 1.5 amenorrhea weeks, with a mean birth weight of 3311 + 618 g. Of the 496 infants,
3% (n=15) had a family history of glaucoma and 17% (n=87) were receiving vitamin D supplementation. The mean
intraocular pressure of the infants was 10.24 mmHg + 3.7 in the right eye and 10.43 mmHg + 3.9 in the left eye. It
was found that age, term of pregnancy, and familial glaucoma all influenced the increase in IOP.

Conclusion: The mean IOP of Cameroonian infants at CHUY is 10.34 mmHg + 3.7. Age, pregnancy duration, and
family history of glaucoma have an independent association with IOP.
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+ 3.4 mmHg and 15.99 + 2.79 mmHg, respectively. Meanwhile,
a mean IOP value of 9.59 + 2.3 mmHg was found by Pensiero et

INTRODUCTION

Intra Ocular Pressure (IOP) remains an important tool in the
diagnosis, treatment, and monitoring of glaucoma [1]. IOP
measurement in children is challenging due to issues with
cooperation, measurement technique, and the instruments used.
Only the pulse tonometer allows non-contact measurement;
however, their values are often overestimated, especially if the
child blinks. All other techniques that require contact (Goldmann,
Perkins, Tono-Pen) are also challenging when handling young
children [2]. Several studies in newborn children have revealed
variability in IOP figures based on tonometer type. Victoria et al,
in Nigeria [3] reported a mean [IOP of 11.93 + 1.80 mmHg, while
Radtke et al. [4], using the Perkins tonometer, found a mean of
IOP of 11.4 £ 2.4 mmHg. Kim et al. [5] in Korea and Reddy et
al. [6] in Malaysia used Tono-Pen and reported mean IOPs of 13

al.in Italy, who used a non-contact tonometer [7]. The aim of the
present study is to contribute to the determination of the normal
IOP range in African infants.

MATERIALS AND METHODS

This was a cross-sectional analytical study conducted between
December 2019 and April 2020 in the Vaccination Department
of the Yaoundé University Hospital Centre (CHUY). We included
all infants aged between 1 month and 24 months who had been
admitted into vaccination service of the Yaoundé University
Teaching Hospital. Certain exclusion criteria were applied; three
infants were excluded due to clinical signs of congenital glaucoma,
such as lacrimation, photophobia, blepharospasm, corneal
oedema, megalocornea, and buphthalmia. Any infant for whom
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the examination could not be performed due to irritability and/
or unsuccessful [OP measurement after three separate attempts
were also excluded.

This study was approved by the Institutional Review Board of
the Faculty of Medicine and Biomedical Sciences (FMSB) of
the University of Yaoundé¢, and written informed consent was
obtained from the parents or legal guardians of the infants.

Each participant underwent an ophthalmological examination
with a torch. Regarding the position, each child was either
standing or sitting on their mother’s laps, and their head was
upright. For each child, a new sterile disposable probe was
inserted into the I-care tonometer. [OP was measured without
contact anesthesia using the I-care IC100 rebound tonometer
after gently opening the eyelids without pressure on the eyeball
(Figure 1). Three measurements were taken in each eye, and an
average value was considered for the analysis.

Figure 1: Measurement of intraocular pressure in a 2-month-old
infant using the I care rebound tonometer.

The parameters analyzed included age, sex, perinatal history
(birth weight and age at delivery), family history of glaucoma,
vitamin D supplementation, and IOP. IOP measurement was
performed by the same investigator between 10 am and 2 pm.

Statistical analysis

The data were analyzed using SPSS version 23.0. The quantitative
variables were expressed as mean and Standard Deviation (SD).
Furthermore, Pearson’s correlation coefficient was used to analyze
the association between the IOP parameters and the children’s
age, sex, birth weight, term of pregnancy, and family history of
glaucoma. For all the tests, P values<0.05 were considered to be
statistically significant.

RESULTS
A total of 496 infants, 258 boys (52%) and 238 girls (48%) with

ages ranging from 1 month to 24 months were included in this
study Table 1; the mean age was 8.5 + 5.9 months. Most of the
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babies had a birth weight ranging from 2500 g to 3400 g (54.4%).
Of the 496 infants, 88.7% were born after 37 weeks of pregnancy
in Table 2 and 15 (3%) had a family history of glaucoma. Vitamin
D supplementation was found in 87 (17%) cases. The IOP for the
right and left eyes ranged from 5 to 21 mmHg (Table 3). There
was no significant difference between the mean IOP for the right

(10.24 + 3.7 mmHg) and left eyes (10.43 + 3.9 mmHg) (P=0,061).

Table 1: Age distribution of the study population.

Variables Number (n) Percentage (%)
Age (Month)
[1-6] 158 31,9
[6-12] 200 40,3
[12-18] 97 19,6
[18-24] 41 8,3
Total 496 100
Table 2: Distribution of the study population according to perinatal
history.
Variables Infants (n) Percentage (%)
Birth weight (g)
<2500 35 7,1
[2500-3500] 270 54,4
[3500-4000] 124 25
> 4000 67 13,5
Mean + SD 3311 £ 618
Gestational age (AW)
<37 38 7,1
(37-42] 440 88,7
>42 18 3,6
Mean + SD 395+1,5
Table 3: IOP distribution in both eyes.
Variables Total Right eye Left eye p-value
10P
Mean+SD  10,34+38 10,24+3,7 10,4339 0,061
Min-Max May-21 521 May-21

The mean IOP was 10.39 + 3.7 mmHg in boys and 10.28 + 3.9
mmHg in girls; there was no significant difference between these
values (P=0.66) (Table 4). For infants aged 1-5 months, the mean
IOP was 9.3 + 3.7 mmHg; for those aged 6-11 months, it was
10.3 + 3.7 mmHog; for those aged 11-17 months, it was 10.4 + 3.1
mmHg; and for those aged 18-24 months, it was 13.7 + 4 mmHg
(Table 5). The correlational analysis yielded the following results:

Table 4: Mean IOP distribution according to gender.

Variables Total Male Female p-value

MeanIOP 1534 138 1039+37 1028+39 0,667
+SD

Min- Max May-21 5-21 May-20
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Table 5: Mean IOP distribution according to age groups.

Variables Age (Month) P-value
[1-6] [6-12] [12-18] [18-24]
Mean IOP 10,36 + 4
+3D 9,35+ 3,7 3.7 10,47 £3,1 13,74 10
Min-Max  May-21 Jun-20 5-18 Jul-20

-IOP increased significantly with age (r=0.312; P=0-4) (Figure 2).
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Figure 2: Correlation of IOP with age.

Infants with a birth weight of less than 2500 g had an elevated
mean IOP as compared to those with a birth weight of 25004000 g.

-IOP increased in infants with a birth weight above 4000 g
(P=0.008) (Table 6).

Table 6: Distribution of mean IOP according to birth weight.

Variables Birth weight P- value
[2500- [3500-
<2500 3500] 4000] > 4000
1OP
Mean +SD  11.09 +4.6 9.97 +3.6 10.65+4.1 11.8+3.3 0.008
Min-Max Jun-21 5-20 5-20 Jun-17

Birth weight had no significant influence on IOP (correlation
coefficient r=0.031, P=0.32). Infants with a gestational age of 37 to
41 weeks had a mean IOP of 10.43 + 3.9 mmHg, whereas infants
born before 37 gestational weeks had a mean IOP of 9.2 + 2.6
mmHg. Infants born after 42 gestational weeks had a mean IOP
of 10.33 + 3.1 mmHg (P=0.025). The correlation coefficient (r)
of IOP with gestational age was 0.057 (P=0.073), indicating there
was no significant correlation between IOP and gestational age.
Infants on vitamin D supplementation had a mean IOP of 9.22
+ 3.9 mmHg, while those not on vitamin D supplementation had
amean [OP of 10.57 + 3.7 mmHg; this difference was statistically
significant (P=0.001). Children with a family history of glaucoma
had a mean IOP of 13.87 mmHg + 5.3, whereas children without a
family history of glaucoma had a mean IOP of 10.23 + 3.7 mmHg
(P=0.001). A multivariate analysis of the variables associated with
IOP showed that age, term of pregnancy, and family history of
glaucoma were independent factors significantly associated with

IOP (Table 7).
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Table 7: Multivariate analysis (Multiple Linear Regression) of factors
associated with IOP.

Variables Coefficient beta 95% CI of Beta Adjusted
P-value
Age (month) 0.19 0.1-0.2 <0.001
Gender 0.225 0.7:0.2 0.324
Weight birth (g) -0.019 40.02-0.001 0.582
Gestational age
(AW) 0.283 0.1-0.457 0.002
family history of 29 4341.7) <0.001
glaucoma
vitamin D 0.023 (0.6/0.7 0.945
supplementation
DISCUSSION

This study aimed to determine the IOP profile of healthy
Cameroonian infants using the I-care rebound tonometer; this
tonometer was chosen as it can be used without topical or general
anesthesia and without blepharostat. The mean age of the infants
was 8.5 £ 5.9 months; this may be because we conducted our study
in an immunization service, where the expanded immunization
program covers up to 15 months of age and consists of vaccines
administered free of charge. In contrast, Shihota et al. in India,
found a mean age of 6.68 years [8].

The mean IOP values found in our study (10.24 + 3.7 mmHg for
the right eye and 10.43 £ 3.9 mmHg for the left eye) were lower
than those reported by other authors. For instance, Victoria et
al., in Nigeria, reported IOPs of 11.93 + 1.80 mmHg for the right
eye and 11.84 + 1.77 mmHg for the left eye in children born
at term [3]. Radtke et al. [4], found a mean IOP of 11.4 +2.4
mmHg in newborns. In Korea, Kim et al. [5] studied newborns
on the second day of life and found a mean value of 13 + 3.4
mmHg. Reddy et al. in Malaysia [6], reported a mean IOP of
15.99 + 2.79 mmHg using Tono-Pen in neonates. Pensiero et al.
[7] in Italy found a mean low IOP of 9.59 + 2.3 mmHg among
children at birth. Low IOP values were also reported by other
authors [8,9]. This variability may exist because our study was
conducted on infants, while the other studies were conducted
on neonates. Other factors contributing to the variability may
include the method of examination (under general anesthesia),
variation in the instruments used for IOP measurement, the use
of blepharostat, the time of measurement, and, possibly, ethnicity.

We found an increase in IOP with age (r=0.312; P=104). A
similar variation was also reported by Bresson et al. [2]. However,
we found no significant influence of gender, birth weight, or
gestational age on IOP. Victoria et al. has also found a non-
significant relationship of gender, birth weight and gestational
age on IOP (3,6-10]. In contrast to our results, Ng et al. [11] in
Hong Kong found a strong negative association between 1OP
and birth weight in a longitudinal study of pre-term infants.
Vitamin D supplementation is routinely prescribed for newborns
up to the age of 2 years in Cameroon. Infants taking vitamin D
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supplements at the time of the study had lower IOP values than
those not taking it. Kutuzova et al. [12], in the United States,
conducted a study of mice that showed vitamin D decreased the
expression of several genes related to IOP regulation; they also
found that vitamin D applied topically to the eye reduced IOP in
non-human primates. This may suggest that vitamin D plays a role
in the regulation of IOP in humans as well. However, Krefting
et al. [13], who carried out a case-control study and randomized
controlled trial in Norway with intravenous administration,
did not report that vitamin D played a role in IOP regulation.
These different results may be explained by the different routes
of vitamin D administration in the three studies. Infants with
a family history of glaucoma exhibited elevated IOP (P=0.001).
This finding corroborates those of studies conducted by Wu et
al. and Chang et al. [14-16] in Barbados, India, and Maryland,
United States, respectively.

CONCLUSION

Similarly, an Australian observational study by Le et al. which
involved 3271 subjects, showed that the relative risk of developing
glaucoma when one had a family history of it was 2.1/95%
CI=1.03-4.2. The mean intraocular pressure of infants is 10.34 +
3.8 mmHg. Age, gestational age and family history of glaucoma
significantly increase IOP. Gender and birth weight had no
influence on IOP. This study provides useful normative data on
IOP in Cameroonian’s infants that can be considered for the
assessment of glaucoma.

PATIENT CONSENT

The authors thank the parent of the child patient for allowing the
case to be published.

REFERENCES

1. Biglan AW. Glaucoma in children: Are we making progress! JAAPOS.
2006; 10:7-21.

2. Bresson H, Dumont. La mesure de la pression intraoculaire chez

I'enfant. J Fran Oph. 2009; 32(3):176-181.

3. Victoria AO, Dupe AP, Omoloya OA. Normal values of intraocular

pressure in fullterm Nigerians newborns. Saudi ] Opht. 2016;
30(3):185-188.

J Clin Exp Ophthalmol, Vol.13 Iss.2 No:1000913

OPEN aACCESS Freely available online

Page 4 of 4

4. Radtke N, Cohan BE. Intraocular pressure measurement in the

newborn. Am ] Oph; 1974; 78:501-504.

5. Kim JH, Lee SH. Intraocular pressure, corneal diameter and

C/D ratio in normal newborns. Kore Oph Soc. 1996; 37:115-118.

6. Reddy SC, Rosnita A. Tonopen measurement of intraocular pressure
under topical anaesthesia in full term normal newborns. Int ] Oph.

2014; 7(5):92-94.

7. Pensiero S, Dapozzo S, Perissutti P. Normal intraocular pressure

in children. J Ped Oph Strabismus. 1992; 29(2):79-84.
8. Shihota R, Tuli D, Dada T, Sachdeva MM. Distribution and

determinants of intraocular pressure in a normal pediatric

population. ] Ped Oph Strabismus. 2006; 43(2):36-37.

9. Goethals M, Missotten L. Intraocular pressure in children up to five

years of age. ] Ped Oph Strabismus; 1983. 20(2):49-51.

10. Jaafar MS, Kazi GA. Normal intraocular pressure in children: A
comparative study of the Perkins applanation tonometer and the

pneumatonometer. J Ped Oph Strabismus. 1993; 30(5):284-287.

11. NgPC, Tam BSM, Lee CH, Wong SPS, Lam HS, Fok TF. Longitudinal
study to establish the normative value and to evaluate perinatal
factors affecting intraocular pressure in preterm infants. Invest Oph

Vis Sci. 2008; 49(2):87-92.
12. Kutuzova GD, Gabelt BT, Kiland JA, Hennen-Beann EA, Kim CBY.

Vitamin D effects on intraocular pressure in non-human primates.

Arch Biochem Biophys. 2012; 518(1):58-60.
13. Krefting EA, Jorde R, Christoffersen T, Grimnes G. Vitamin D and

intraocular pressure-Results from a case-control and intervention

study. Acta Ophthalmol. 2014; 92(4):345-349.

14. Wu SK, Leske MC. Association with intraocular pressure in the
Barbados Eye Study. Arch Ophthalmol. 1997; 115(2):1572-1576.

15. Chang TC, Congdon NG, Wojuechowski R, Munoz B, Gilbert D,
Chen P et al. Determinants and heritability of intraocular pressure
and cup-to-disc ratio in a defined older population. Ophthalmol.
2005; 112(2):1186-1191.

16. Le A, Mukesh BN, McCarty CA, Taylor HR. Risk factors associated
with the incidence of open-glaucoma: The visual impairment project.

Invest Oph Vis Sci. 2003; 44(9):3783-3789.


https://www.sciencedirect.com/science/article/abs/pii/S109185310500296X
https://www.sciencedirect.com/science/article/abs/pii/S0181551209001089
https://www.sciencedirect.com/science/article/abs/pii/S0181551209001089
https://www.sciencedirect.com/science/article/pii/S1319453416300285
https://www.sciencedirect.com/science/article/pii/S1319453416300285
https://www.sciencedirect.com/science/article/abs/pii/0002939474902396
https://www.sciencedirect.com/science/article/abs/pii/0002939474902396
https://pesquisa.bvsalud.org/portal/resource/pt/wpr-111123
https://pesquisa.bvsalud.org/portal/resource/pt/wpr-111123
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3949465/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3949465/
https://journals.healio.com/doi/abs/10.3928/0191-3913-19920301-05
https://journals.healio.com/doi/abs/10.3928/0191-3913-19920301-05
https://www.proquest.com/openview/dacafd13b19399833549340f9f789d49/1?pq-origsite=gscholar&cbl=35531https://journals.healio.com/doi/abs/10.3928/0191-3913-19920301-05
https://www.proquest.com/openview/dacafd13b19399833549340f9f789d49/1?pq-origsite=gscholar&cbl=35531https://journals.healio.com/doi/abs/10.3928/0191-3913-19920301-05
https://www.proquest.com/openview/dacafd13b19399833549340f9f789d49/1?pq-origsite=gscholar&cbl=35531https://journals.healio.com/doi/abs/10.3928/0191-3913-19920301-05
https://journals.healio.com/doi/abs/10.3928/0191-3913-19830301-03
https://journals.healio.com/doi/abs/10.3928/0191-3913-19830301-03
https://journals.healio.com/doi/abs/10.3928/0191-3913-19930901-04
https://journals.healio.com/doi/abs/10.3928/0191-3913-19930901-04
https://journals.healio.com/doi/abs/10.3928/0191-3913-19930901-04
https://iovs.arvojournals.org/article.aspx?articleid=2125745
https://iovs.arvojournals.org/article.aspx?articleid=2125745
https://iovs.arvojournals.org/article.aspx?articleid=2125745
https://iovs.arvojournals.org/article.aspx?articleid=2369934
https://onlinelibrary.wiley.com/doi/full/10.1111/aos.12125
https://onlinelibrary.wiley.com/doi/full/10.1111/aos.12125
https://onlinelibrary.wiley.com/doi/full/10.1111/aos.12125
https://jamanetwork.com/journals/jamaophthalmology/article-abstract/642405
https://jamanetwork.com/journals/jamaophthalmology/article-abstract/642405
https://www.sciencedirect.com/science/article/abs/pii/S0161642005003374
https://www.sciencedirect.com/science/article/abs/pii/S0161642005003374
https://iovs.arvojournals.org/article.aspx?articleid=2124260
https://iovs.arvojournals.org/article.aspx?articleid=2124260



