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Abstract: Diabetes mellitus is a major public health problem and one of the leading causes of morbidity and mortality 

worldwide. Ocular complications of diabetes affect every part of the eye, as well as visual functions. The infections of the 

external eye account for a significant percentage of ocular inflammation, some of which lead to visual loss as a result of corneal 

involvement. The purpose of this study was to ascertain the Ocular Microbes among Diabetics attending Federal Medical Centre 

Ebute Metta, Lagos State. The study was a clinic based prospective study carried out on 105 participants. Ocular examinations 

of the external and internal structures of the participants were performed. Visual acuity was taken using Snellens Visual Acuity 

Chart. Sterile Cotton Tipped swab was used to swab the conjunctiva and cul-de-sac of each participant. Gram Stain of the 

isolates from the culture was done to characterize and classify the isolated microbes. Presumptive isolates were stored on slants 

and biochemical tests were carried out on them for further characterization and identification. The major eye infections among 

the participants in this study comprised of conjunctivitis 21(38.18%) and stye 12(21.82%) in the experimental group and 

24(48.2%) and 12(24.0%) in the control group respectively. Staphylococcus aureus [experimental 31 (56.4%) and control 

groups 28 (56.0%)] was the most ocular microbes isolated followed by Streptococcus pyogenes [experimental 11 (20.0 %) and 

control groups 14 (28.0)]. There is no significant relationship between common ocular microbes and eye infections in diabetics 

in this study. This is shown in the correlation r = – 0.013 at 0.927 level of significance which is greater than 0.05 (r = –0.03 at 

0.927, P > 0.05). Ocular microbes in diabetics with eye infections are the same in diabetics without eye infections. Most ocular 

infections can be caused by the normal flora of the eyes when host immunity is compromised. Hyperglycemia do not predispose 

diabetics to ocular infections. 
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INTRODUCTION: 

 

Diabetes Mellitus (DM) is a chronic disorder characterized by impaired glucose metabolism due to insulin deficiency 
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or its resistance, leading to hyperglycemia and subsequent development of vascular and neurological complications
1
. Diabetes is 

said to be present when there is the presence of hyperglycemia, usually after two separate tests.
2
 Generally, there are two types 

of diabetes mellitus namely: type 1, which is primarily caused by autoimmune pancreatic B cells destruction and is 

characterized by absolute insulin deficiency and type 2, which is characterized by insulin resistance and relative insulin 

deficiency.
3
 

Diabetes mellitus is a major public health problem and one of the leading causes of morbidity and mortality 

worldwide.
4
 As in the chronic diseases, complications of diabetes mellitus affects all parts of the human body. These 

complications include nephropathy, cardiovascular diseases, neuropathy and eye damage.
5
 Infections are frequent in patients 

with diabetes mellitus.
6
 This is caused by the hyperglycemic environment which favors immune dysfunction (e.g damage to the 

neutrophil function, depression of the antioxidant system, and humoral immunity), micro-and macro-angiopathies, neuropathy, 

decrease in the antibacterial activity of urine, gastrointestinal and urinary dysmotility, and greater number of medical 

interventions in diabetes.
7
 

With regard to the eye, diabetes mellitus may cause alteration in the retinal microvasculature, leading to diabetic 

retinopathy, and if unchecked retinopathy may lead to blindness.
8
 Other than the retinopathy, ocular complications of diabetes 

mellitus may include cranial nerve palsies, decreased corneal sensitivity, cataract, retinal ischemia, hemorrhagia, fluctuating 

refractive changes and ocular infections.
9
 Patients with diabetes mellitus have infections more often than those without diabetes 

mellitus due to defects in immunity.
10

 

Diabetes mellitus is a major public health challenge in Nigeria. New diagnosis of diabetes mellitus is being made every day in 

health facilities across the country. The prevalence of diabetes in Nigeria is 3.0%.
11,12

 Ocular complications of diabetes affect 

every part of the eye, as well as visual functions. 

Eye infections are high in people with diabetes, infections of the eyelids, conjunctiva, corneal surface and infections 

keratitis occur frequently in people with diabetes mellitus, with conjunctivitis having the highest incidence.
13,14

 

Studies on common pathogenic ocular microbes in diabetics are very scarce in Nigeria. A study conducted on ocular health 

status of diabetes mellitus patients in Uyo, South-South, Nigeria, showed diabetics have ocular infections such as corneal 

ulcers.
15

 

Diabetics are usually predisposed to microbial infections. This has been linked to defective immunity. The infections 

of the external eye account for a significant percentage of ocular inflammation, some of which lead to visual loss as a result of 

corneal involvement. However there is still lack of clinical evidence linking diabetes mellitus to ocular microbial infections in 

Lagos State, Nigeria. This lack of clinical evidence linking diabetes mellitus and ocular microbial infections informed the 

purpose of this study. 

 

METHODOLOGY 

The study was a clinic based prospective study conducted at the Ophthalmology and Medical Laboratory Departments 

of the Federal Medical Centre Ebute Metta, Lagos, Nigeria. Ebute-Metta is in Lagos Mainland Local Government Area in 

Lagos State. It lies between Latitude 6
0
 28

1
 45.9

11
 North and Longitude 3

0
 22

1
 22.5

11
 East. The study size of  this research was 

105 participants comprising of 55 experimental subjects (diabetics with eye infection) and 50 control subjects (diabetics without 

eye infection). 

Participant included were Nigerians aged between 20 and 65 years of age (This age range was chosen to reduce the influence of 

growth and age on the research result). Experimental participants were diabetic patients who were diagnosed based on a fasting 

blood glucose concentration of ≥126mg/dl, or random blood glucose concentration of ≥200mg/dl or glycated hemoglobin of 

≥6.5% (48mmol/mol) on two separate tests. Participants excluded were Alcoholics, Smokers, Drug Addicts, Subjects who have 

HIV/AIDS, Hypertensives, Immuno compromised subjects and People on immunosuppressive drugs. 

The estimated minimum sample size for this study was calculated based on the highest prevalence of diabetes in Nigeria which 

is about 28%.
11

Using Fisher’s formula for sample size 

n = 
𝑍2𝑝𝑞 

𝑑2 

Where n = estimated sample size 
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z = 1.96 critical value at 95% confidence level 

p  =  percentage  picking  a  choice  and  in   this   case  having  diabetes  (1 – p = 1 – 0.03) 

d = error margin or confidence interval 

n = 
(1.96)2 x 0.03 x (1−0.3) 

0.052 

n = 
3.84 x 0.03 x 0.97 

0.0025 

 

= 44.6 = 45 
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A total of 105 participants were selected for inclusion in this study. They were separated into two groups comprising 55 

participants who were diabetic with eye infection (experimental group) and 50 participants who were diabetic without eye 

infection (control group). 

 

DATA COLLECTION 

The study was a clinic based prospective study; hence data collection involved direct collection of biologic material 

from participants. A detailed medical history (health and ocular) was taken per participant, which included family health 

history, present illness, social history and drug history. Visual acuity at far and near was taken using Snellens Visual Acuity 

Chart. 

The blood pressure was taken using the left arm only while the patient was seated for at least 5 minutes before records 

were taken with both manual (U-mec) sphygmomanometer and digital blood pressure apparatus (double G) and average of the 

two results taken. Fasting blood sugar of subjects after they had fasted for at least 12 hours (overnight) were determined using a 

glucometer (Accucheck Advantage, Roche Diagnostics, Mannhein, Germany). The eyes of the subjects were examined with the 

Slit Lamp (Haag – Streit Slit Lamp BM900, Haag – Streit Diagnostics, USA). 

 

Isolation of Ocular Microbes 

Sterile Cotton Tipped swab was used to swab the conjunctiva and cul-de-sac of each participant. The cotton tipped swab were 

capped immediately (observing all precautionary measures to avoid contamination) and taken to the Medical Laboratory for 

culture and identification. Culture media used were blood agar, chocolate agar, MacConkeys agar, Bruceilla blood agar. The 

culture media were incubated at 37
0
C aerobically for MacConkey agar plates while chocolate agar was incubated in 10% CO2 

atmosphere at 37
0
C overnight. 

Gram Stain of the isolates from the culture was done to characterize and classify the isolated microbes. Presumptive 

isolates were stored on slants and biochemical tests were carried out on them for further characterization and identification. 

 

Biochemical Characterization and Identification of Isolates 

Biochemical tests were conducted to identify the different bacteria. 

The biochemical tests conducted were: 

a. Catalase test: A few drops of 3% hydrogen peroxide was dropped to each culture and the culture was observed 

for oxygen bubble, which indicated a positive catalase test. 

b. Bacitracin test: An inoculating loop was used to streak two or three colonies of a pure culture onto a blood agar 

plate. Heated forceps were used to place a bacitracin disk in the area of heaviest growth. This was incubated for 20 

hours at 35
0
C in ambient air. Any zone of inhibition around the disk shows a sensitive test. 

c. Coagulase test: Several isolated colonies of test organism were emulsified in 1ml diluted rabbit plasma in small 

tube to give a milky suspension. It was then incubated 

d. at 35
0
C in ambient air for 4 hours and was examined at 1, 2 and 4 hours for cloth formation by tilting the tube 

through 90
0
. Clot formation indicated a positive test. 

e. Oxidase test: A filter paper soaked with tetramethyl-p- phenylenediaminedihydrochloride was moistened with 

sterile distilled water. The colony to be tested was picked with platinum loop and smeared in the filter paper and 

then observed for a deep blue or purple colour change within 10 – 30 seconds. A colour change signified a positive 

oxidase test. 

f. Hemolysis test: A beta-lysin-producing strain of Staphylococcus aureus was streaked down the centre of a sheep 

blood agar plate to about 3 to 4cm long. Test organisms were then streaked across the plate perpendicular to the 

Staphylococcusaureus streak within 2mm. It was incubated at 35
0
C – 37

0
C in ambient air for 20 hours. 

Streptococci enhanced the β-lysin activity of the aureus strain, which indicated a positive test. 

 

Statistical Analysis 

Descriptive statistics and frequency counts were done on data generated and the results reported as means ± standard deviations 

and percentages respectively. ANOVA and Pearson’s correlation analysis were used to test the hypothesis raised in the study. 
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Level of significance was fixed at 

0.05 and 0.01. Pearson’s correlation coefficients were calculated to assess the correlation between diabetes and common ocular 

microbes. Differences between group means were separated using one way analysis of variance (ANOVA), with the significant 

threshold fixed at P<0.05. 

Data analysis was carried out using the statistical software IBM – SPSS version 21.0. (IBM Corp. Atlanta, GA). 

 

Ethical approval 

Ethical approval was sought and got from the research and ethics committee of the Federal Medical Centre in accordance with 

the Helsinki declaration. A prior consent was obtained from each of the participants. 

 

RESULTS 

 

A total of 105 participants were involved in the experiment with a total of 26 (24.76%) males and 29(20.95%) females diabetic 

while 19(18.10%) males and 31(29.52%) females were the non – diabetic control (Table 1). The highest number of ocular 

infection 29(27.62%), was seen among female diabetics while the least occurrence of 22(20.95%) was among the male non – 

diabetic (control group) (Table 1). In the distribution of ocular infection in the study area, Conjunctivitis had the highest 

occurrence in the experimental and control groups; 21(38.2%) and 24 (48.0%) respectively (Table 2). Corneal Ulcer 6(10.91%) 

and 4(8.0%) in the experimental and control groups respectively, while blepharitis with 5(9.09%) and 6(12.0%) respectively 

were the least in frequency compared to other eye infections (Table 2). Staphylococcus aureus had 31 (56.4%) and 28 (56.0%) 

for the experimental and control groups respectively, which was the highest isolate found in both groups (Table 3). Coliforms 

and Bacillus spp. were 5(9.09%) and 2(4.0%) respectively. However, Corynebacterium diphtheria were 3(5.45%) and 0(0.0%), 

Pseudomonas aeruginosa 3(5.45%) and 3(6.0%), Staphylococcus albus 2(3.64%) and 3(6.0%) were isolated from the 

experimental and control groups respectively. 

 

 

Table 1: Gender Distribution of Ocular Infection in the Study Area. 

 

Eye Infection DIABETIC (%) Non –DIABETIC (%)  

 Male Female Male Female Total 

Blepharitis 2 (1.90) 3 (2.86) 3(2.86) 3(2.86) 11(10.48) 

Stye 6(5.71) 6(5.71) 5(4.76) 7(6.67) 24(22.86) 

Conjuctivities 9(8.57) 12(11.43) 10(9.52) 14(13.33) 45(42.86) 

Keratitis 5(4.76) 6(5.71) 1(0.95) 3(2.86) 15(14.29) 

Corneal Ulcer 4(3.81) 2(1.90) 3(2.86) 1(0.95) 10(9.52) 

Total 26(24.76) 29(27.62) 22(20.95) 28(26.71) 105 

Key: (%) = Percentage 

 

Table 2: Distribution of ocular infection in the study area 

 

Type of Infection Experimental Number (%) Control Number (%) 
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Blepharitis 

Conjunctivitis Stye 

Corneal Ulcer 

Keratitis 

Total 

5 (9.09) 

21 (38.18) 

12 (21.82) 

6 (10.91) 

11 (20.0) 

55 (100) 

6 (12.0) 

24 (48.0) 

12 (24.0) 

4 (8.0) 

4 (8.0) 

50 (100) 

KEY: (%) = Percentage 

 

Table 3: Distribution of Microbes isolated from study participants 

 

Type of Infection Experimental Number (%) Control Number (%) 

Staphylococcus aureus 

Staphylococcus albus 

Streptococcus pyogenes Coliform 

bacillus Corynebacterium 

diphtheria Pseudomonas 

aeruginosa 

Total 

31 (56.36) 

2 (3.64) 

11 (20.0) 

5 (9.09) 

3 (5.45) 

3 (5.45) 

55 (100) 

28 (56.0) 

3 (6.0) 

14 (28.0) 

2 (4.0) 

0 (0.0) 

3 (6.0) 

50 (100) 

KEY: (%) = Percentage 

 

 

DISCUSSION 

The major eye infections among the participants in this study comprised of conjunctivitis 21(38.18%) and stye 

12(21.82%) in the experimental group and 24(48.2%) and 12(24.0%) in the control group respectively. This finding is in 

agreement with the findings of the second Dutch National Survey of General practice
7
, whose study showed conjunctivitis and 

stye as the common eye infections among diabetics attending a community eye centre. Keratitis 11(20.0%) and 4(8.0%) in the 

experimental and control groups respectively was another significant eye infection seen. This agrees with the finding in a study 

on the ocular health status of diabetics in Uyo, Akwa Ibom State
15

. 

Staphylococcus aureus 31(56.36%) in the experimental group and 28(56.0%) in the control group were the most 

common isolates in this study. This finding agrees with a study in Sierra – Leone
16

 which reported Staphylococcus aureus as the 

most common aerobic bacteria in eye infections among diabetics. Similarly, study carried out in Kashan, Iran,
17

 found 

Staphylococcus aureus as the most common organism constituting the normal flora of the conjunctiva. The second most 

common ocular microbe isolated was Streptococcus pyogenes 11(20.0%) and 14(28.0%) from the experimental and control 

groups respectively. It disagreement with study conducted in Karachi Pakistan
18

 that reported very high isolation of 

Streptococcus pyogenes from eye infections, especially stye among diabetics. 

Statistically, there is no significant relationship between common ocular microbes and eye infections in diabetics in 

this study. This is shown in the correlation r = – 0.013 at 0.927  level of significance which is greater than 0.05 (r = –0.03 at 

0.927, P > 0.05). 

Also statistically, from the coefficient table, the beta (β) value is 0.430 with t value at 

3.297 with p value of 0.002 which is less than 0.05 (c = 0.430, t = 3.297, p (0.05), hence common ocular microbes in diabetics 

with eye infections are the same in diabetics without eye infection. 

From the ANOVA table, the t value was 10.873 and the p value was 0.002 which was less than 0.05, this showed that 

common ocular microbes in diabetic participants were the same in non-diabetic participants. The findings in this study were in 

agreement with the study in Yozgat, Turkey
19

and could be subjected to further study. 
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CONCLUSION 

Ocular microbes in diabetics with eye infection are the same in diabetics without eye infections. Staphylococcus 

aureus is a normal flora in the conjunctiva of the human eye and can become virulent when the ocular immunity is 

compromised. Most ocular infections can be caused by the normal flora of the eyes when host immunity is compromised. 

Hyperglycemia do not predispose diabetics to ocular infections. 
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